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SECTION 1.0 INTRODUCTION 

- 
1.1 PURPOSE OF STUDY 

The purpose of this study is to determine and delineate the inundation limits of the 
ID, 213, and full spillway discharges from the emergency spillways of the 
Powerline and Vineyard Flood Retarding Structures (FRS); and, to determine the 
approximate travel time from the spillways to the downstream limit of study for 
each of the flow scenarios. 

1.2 STUDY AREA 
The Powerline and Vineyard FRSs are located in Pinal County, Arizona south of 
US 60 and the City of Apache Junction (see Exhibit 1, Location Map). The 
emergency spillway for the Powerline FRS is located at the southeastern end of 
the structure in Section 9 of Township 1 South (TlS), Range 8 East (R8E). 

The Vineyard FRS has emergency spillways at both ends of the embankment 
structure. The northern spillway outfalls to the same location north of the CAP as 
the Powerline FRS. For this reason, flows have been combined for the two 
spillways and analyzed as one flow. Since analyzed as one flow, further 
discussion of the Powerline FRS in this report shall imply both the Powerline FRS 
spillway and the Vineyard FRS, north spillway. 

The southern emergency spillway for the Vineyard FRS is located in Section 2 of 
Township 2 South (T2S), Range 8 East (R8E). Flows from this spillway and the 
Powerline spillway eventually combine just west of Signal Butte Road between 
Williams Field Road and Pecos Avenue. 

The study limits are from the emergency spillways of the Powerline and Vineyard 
FRSs to the East Maricopa Floodway (EMF), a distance of approximately 11 
miles for the Powerline FRS and the combined Powerline and Vineyard flows; 
and, a distance of 5.5 miles for the Vineyard flows to the confluence with the 
Powerline FRS flows. 

Immediately below, and running perpendicular to, the Powerline and Vineyard 
north emergency spillways is a channel collecting the principal spillway outlet 
flows for both structures. This channel turns 90' and becomes the Powerline 
Floodway. The study begins at the upstream bank of the principal spillway outlet 
collection channel. 

Flows from the Powerline spillway proceed in a typically southwesterly direction, 
to the General Motors (GM) Proving Grounds, then westerly along the southern 
edge of GM, and disperse to shallow flooding across Williams Air Force Base 
before entering the EMF. Flows from the Vineyard south spillway travel in a 
westerly direction and combine with Powerline flows in the vicinity of the 
intersection of Pecos Road and 222"* Street. 
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1.3 SURVEY AND MAPPING 
This study utilized survey and mapping from several sources. The first was new 
survey and mapping developed specifically for this contract (FCD 98-33) and 
included the area generally described as an approximately 2 mile wide strip from 
the Powerline FRS spillway to the Maricopa and Pinal County line; and, an 
approximately 1 mile wide strip from the Vineyard FRS spillway to 
approximately one half mile east of the Maricopa and Pinal County line. M & B 
Aerial Mapping, LLC performed this new mapping (References 1 and 2) for this 
study under a subcontract with Michael Baker Jr., Inc. The new mapping utilized 
aerial data gathered on a flight date of November 30, 1999 for the Powerline FRS 
and a flight date of February 11,2000 for the Vineyard FRS. 

AZTEC Engineering provided field and ground control survey, for the contract. 

Additional digital aerial mapping files from the South East Mesa Area Drainage 
Master Plan (ADMP) FCD #95-32 (Reference 3) were supplied to Baker by the 
FCDMC. A strip of this mapping was used from the western limit of the M & B 
mapping for the Vineyard FRS to the Queen Creek Area Drainage Master Study 
(ADMS) mapping (Reference 4). Approximately a one-quarter mile strip, 
centered along Pecos Road was also used from Mountain Road to the Maricopa 
and Pinal County line. 

Topographic mapping prepared under FCD #86-23, the Queen Creek ADMS 
(Reference 4), was used for the area west of the Maricopa and Pinal County line 
except for the strip described above. This mapping was not available from the 
District in digital form. It was supplied to Baker as paper maps of scale 1" = 200' 
and as raster image files (.tif format) scanned by the District at a 1" = 200' scale. 
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a SECTION 2.0 HYDRAULICS 

2.1 METHODOLOGY 

2.11 Modeling 
All hydraulic analyses were performed by step backwater calculations using the 
USACE's HEC-RAS, version 2.2 (Reference 5). This version can perform only 
one-dimensional steady flow calculations. 

Separate HEC-RAS models were developed for each of the three flow scenarios in 
order to specify different effective flow limits for the three discharges. 

The HEC-RAS model for the Powerline FRS was started at Ellsworth Road. For 
the Vineyard FRS, the model was started approximately 1.1 mile upstream (east) 
of the intersection of Pecos Avenue and Crismon Road. The model terminated at 
the upstream embankment of the Powerline and Vineyard principal spillway outlet 
collection channel and at the centerline of the Vineyard FRS emergency spillway 
crest. 

A HEC-RAS model was also developed for the shallow flooding area at the 
downstream limits of the study. This model consisted of 9 cross sections with 
cross section 9, the most upstream cross section, being the same as cross section 
12.258 in the Powerline FRS model. 

2.1.2 Discharges 

Discharges for the three flow scenarios were determined and provided by the 
FCDMC. The discharges are: 

elow Powerline FR 

Below Confluence of 
Powerline FRS and 

2.1.3 Flow Regime 

A mixed flow regime was assumed to account for both supercritical and 
subcritical flow conditions. 
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2.1.4 Starting Water Surface Elevation 

The normal depth or slope-area method was used as the downstream boundary 
condition for the shallow flooding area and the Powerline model. Through the 
shallow flooding area at the downstream study limits, a slope of 0.0033 Wft was 
used as the downstream boundary condition. This slope was applied to all 3 flow 
scenarios. 

Through the detailed study area, beginning at Powerline cross section 12.258, a 
slope of 0.00216 Wft was used for the downstream boundary condition. This 
slope was determined by combining the cross sections used to analyze the shallow 
flooding area at the downstream study limits with the Powerline HEC-RAS 
model. The HEC-RAS computed energy grade slope (0.00216 Wft) at cross 
section 12.258 for the full flow scenario was then used in the Powerline model. 
This slope was applied to all 3 flow scenarios. 

The computed water surface elevation for cross section 14.691 of the Powerline 
model was used as a known starting water surface elevation for the Vineyard FRS. 
The Vineyard model includes cross sections 14.691 of the Powerline model. It is 
labeled as cross sections 3 in the model. Critical depth was assumed for the 
upstream boundary condition for both structures. 

2.1.5 Cross Section Layout 

For the new digital mapping developed for this study, cross sections for the HEC- 
RAS were developed from a digital terrain model (DTM) using BOSS 
International's RiverCAD, version 3.5, software (Reference 6). Cross sections in 
areas of existing mapping provided by the FCDMC were developed by manual 
interpolation of the topographic data. Spacing of cross sections was 
approximately every 500 ft except where topographical features warranted a 
deviation from this spacing and in the shallow flooding area. 

Cross sections were oriented perpendicular to flow and stationed left to right 
looking downstream with the baseline being the 10,000 station. 

The most upstream cross section was set at an arbitrary River Mile stationing of 
20.000. Downstream cross section station IDS were then assigned based on the 
river mile distance, decreasing downstream, along the hydraulic baseline from this 
station 20.000. 

2.1.6 Channel Stationing 

Flows out the emergency spillway and over the CAP have never occurred. 
Therefore, there is no existing channel downstream of either the Powerline or the 
Vineyard FRSs formed from these flows. Channel stations have been estimated 
based on topographic features and engineering judgement. 

Channel stations downstream of the Powerline FRS were developed as follows: 
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As flows through the emergency spillway and overtopping the CAP 
will encounter low resistance (nearly bare ground), conveyance 
through the emergency spillway will be high. The full width of the 
spillway therefore, has been designated channel. This width has been 
maintained overtop of the CAP. 

From the CAP to cross section 19.100, the channel stationing has 
been transitioned from the width of the spillway into the Powerline 
Floodway. This transitioning was based on the inundation maps 
developed for the full flow scenario. 

The Powerline Floodway is an excavated concrete channel designed 
to convey principal spillway flows fiom the Powerline and Vineyard 
FRSs to the EMF. Channel banks are generally higher than the 
existing topography, thereby, causing flows adjacent to the channel to 
flow away from the channel and not into it. Downstream of cross 
section 19.100, under the full flow scenario, flows begin to markedly 
fall away from the Powerline Floodway. 

~ddi t ional l~,  as the distance away from the emergency spillway 
increases, the full force of the discharge over the spillway will 
decrease and flows will tend to spread out and act more as overbank 
flows than channel flow. 

Downstream of cross section 19.100, the Powerline Floodway has 
been designated the channel in the hydraulic model until it enters the 
GM Proving Ground. 

Downstream of the intersection of the Powerline Floodway and the 
GM Proving Ground, channel stations were set based on topographic 
features with the deepest portion of the cross section expected to be 
the area of greatest conveyance and concentrated flows designated as 
channel. 

Channel stations downstream of the Vineyard FRS were developed as follows: 

Channel stations upstream of the CAP were developed based on the 
width of the emergency spillway. 

At the CAP channel stations were assigned based on the width of the 
emergency spillway and the effective flow limits. 

Downstream of the CAP, flows are expected to fall into existing 
washes. These washes would be anticipated to be high conveyance 
corridors. Therefore, the existing washes were used to designate the 
channel stations. . 

Channel stations remained the same for all three flow scenarios. 
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2.1.7 Hydraulic Baseline 

The hydraulic baseline is located within the channel stations and follows the same 
path described in section 2.1.6 Channel Stationing. 

2.1.8 Manning's 'n ' Values 

Manning's 'n' value calculations are presented in Appendix C of this report. 

The same 'n' values were used for all three flow scenarios. 

2.1.9 Expansion Ratios 

Expansion ratios were determined for the full flow scenario based on the 
methodology presented in the HEC-RAS Hydraulic Reference Manual, version 
2.0 (Reference 7). Calculations may be found in Appendix C of this report. 

For the 213 and 113 flow scenarios, the same expansion ratios computed for the 
full flow were used. In some areas, the expansion (effective flow) limits have 
been shifted in (toward the channel) to account for the reduced inundation area 
with the smaller discharges. 

2.1.10 Contraction Ratios 

Contraction ratios were assumed to be 1: 1 in all cases for all flow scenarios. 

2. I .  I I Contraction/Expansion Coefficients 

Contraction/Expansion (c/e) coeficients of 0.1 and 0.3, respectively, were used 
for most of the modeling. Downstream of the Powerline and Vineyard FRSs, cle 
coefficients of 0.310.5 were used until flows had fully expanded. 

2.1.12 Calibration 

Flow has never occurred over the Powerline FRS or Vineyard FRS emergency 
spillways. Therefore, there are no high water marks or flood records to calibrate 
against so calibration is not possible. 

2.2 SPECIAL PROBLEMS 

2.2.1 Powerline Floodway at the CAP 

The Powerline Floodway crosses through both banks of the CAP as a pair of 
concrete box culverts (see Photo 2.2.1.a). A concrete, open-topped, rectangular 
channel lies above the actual canal, connecting each pair of culverts (see Photo 
2.2.1.b). 

The capacity of the culverts at the CAP was analyzed using HYX (Reference 8). 
The 1 third flow and full flow discharges were analyzed in separate HYX models 
using constant tailwater elevations taken from the results of their respective HEC- 
RAS models. The HEC-RAS computed water surface elevation at cross section 
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19.879 was used as the tailwater elevation. For the 113 and full flow scenarios, 
the respective tailwater elevations then were 1561.30 and 1562.74. The slight 
difference between the two tailwater elevations yielded little difference in the 
culvert capacity at the 113 flow discharge (6667 cfs). The HY8 using the 113 flow 
tailwater resulted in a culvert capacity of 774.5 cfs. The HY8 rating table 
generated using the full flow discharge, showed the culvert capacity at the 113 
discharge (6667 cfs) to be 774.2 cfs. (See Appendix C)) Since the tailwater 
elevation appears to have an insignificant effect on the culverts' hydraulic 
capacity, the HY8 model utilizing the full flow dischargeltailwater elevation (el. 
1562.74) was considered adequate for all three flow scenarios. 

The computed culvert capacities for the 3 flow scenarios based on the rating table 
generated in the HY8 were: 

Due to the small percentage of flow being carried by the culverts for each of the 
flow scenarios and the wide expanse of the flooding over the mapping area, the 
culverts at the CAP were not included in the HEC-RAS modeling. 

East Side Spillway Inundation Studies - Powerline FRS and Vineyard FRS FCD 98-33 
Maricopa County, AZ March 2002 

7 



Technical Data Notebook 

Photo 2.2.1.a. Looking downstream (southwest) through inlet of twin box 
nllverts where Powerline Floodwav crosses the CAP. (Photo date March 23,2000) 

Photo 2.2.1.b. Looking downstream (southwest) from top of Powerline FRS dam 
at Powerline Floodway crossing of the CAP. (Photo date March 23,2000) 
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2.2.2 Flows over the CAP at Powerline FRS 
Cross sections 19.925 and 19.905 respectively reflect the east and west CAP top 
of embankment elevations. For cross section 19.925, ground elevation points 
beyond station 10956.44 are from topographic maps provided by the District for 
the Powerline FRS structure mapping prepared by McClain-Harbers (Reference 
9). This mapping was prepared in NAVD 88 datum. Points were converted to 
NGVD 29 elevation by applying a -1.98 ft conversion factor. The same is true of 
points beyond station 11013.99 on cross section 19.905. Each of these cross 
sections are shown to their true length on the inundation maps. However, no 
attempt has been made to match the true alignment of these sections beyond the 
limit of the new mapping prepared by M&B specifically for this study. 

Flows may occur to the north between the eastern CAP embankment and the 
Powerline FRS structure; and, to the south between the CAP embankment and the 
Vineyard FRS structure. An estimate of these flows to the north was determined 
using a normal depth calculation at a typical section taken perpendicular to the 
CAP. Based on the topographic data, the slope was assumed to be 0.00197 ft/R. 
For flows to the south, there as an area of high ground across the flow path (see 
Photo 2.2.2.a). This area is included in cross section 19.925 (ground stations 
2534.04 to 2722.07). Flows for this portion of the cross section were 
conservatively computed using critical depth. Since the CAP top of bank is not of 
a constant elevation, an average (typical) overtopping elevation was assumed to 
estimate the amount of flows which may be flowing between the FRS and the 
CAP at the time of overtopping. The hydraulic calculator feature of RiverCAD 
was used to determine the flow rates. The calculations for both the north and 
south flows are included in Appendix C. 

Flows to the north and to the south are estimated at 169 cfs and 240 cfs 
respectively (see Appendix C) at a typical CAP overtopping elevation. At the full 
flow HEC-RAS model computed water surface elevation, flows are estimated at 
1976 cfs and 775 cfs to the north and south respectively. These results reflect 
approximately 2% of the total full flow spillway discharge at a typical overtopping 
elevation travelling north and south along the CAP and approximately 14% at the 
full flow water surface elevation. A reasonable approximation of the actual flow 
along the CAP may lie somewhere in between. For the 113 and 213 spillway 
discharges, this flow along the eastern bank of the CAP will become more 
significant in comparison to the total spillway discharge. 

Flows overtopping the eastern CAP embankment will likely continue down the 
CAP canal until the capacity of the CAP is reached. No attempt was made to 
estimate the magnitude of these flows or the capacity of the CAP. 
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Photo 2.2.2.a. Looking south at high ground between Vineyard FRS structure (left) and CAP (to 
right of fenceline). photo date Septwber 12,2000) 

For the purposes of this study it was assumed that the entire spillway discharge for 
all three flow scenarios would overtop the CAP. Additionally, it was assumed 
that there would be no erosion or breach of the CAP embankments. Cross 
sections were taken along the east and west top of banks. Effective flow limits 
were set based on flow limits exiting the emergency spillway and a calculation of 
an expansion ratio (see Appendix C) based on the procedures detailed in the HEC- 
RAS Hydraulic Reference Manual (Reference 7). The expansion ratio was 
determined based on the iidl flow discharge but was applied to all three spillway 
discharges. 

2.2.3 Capacity of the Powerline Floodway 
The Powerline Floodway is a concrete channel, approximately 4'-9" deep with 
approximately 6" of additional earthen embankment above the concrete (see 
Photo 2.2.3.a). Capacity of the Powerline Floodway was evaluated based on 
normal depth calculations using Haestead's Flowmaster software (Reference 10) 
and As-Built drawings (Reference 11). Capacity calculations were performed at 3 
major slope changes from the CAP to the eastern boundary of the GM proving 
ground. The 6" earthen fill above the concrete was included in the calculations as 
additional depth and was evaluated as if it were 6" of additional concrete. 

The calculations showed the capacity of the floodway to be 1133 cfs from the 
CAP to approximately % mile downstream of the CAP, 1260 cfs &om % mile 
downstream of the CAP to Vineyard Road, and 1229 cfs from Vineyard Road to 
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the eastern fenceline of the proving ground. (Complete inputloutput data is 
included in Appendix C.) 

Results of these analyses were compared to the Qchannel computed by the HEC- 
RAS for cross sections 15.913 through 19.100. (Cross sections upstream of 
19.100 include additional area outside of the floodway.) Values in the HEC-RAS 
appeared to be reasonable. Values of Qchannel are generally close to the computed 
capacity when flows are nearly bank full. Qchannel values in excess of the 
computed capacity typically only occur where bankfull conditions have been 
exceeded for one or both of the floodway channel banks. 

Photo 2.2.3.a. Looking upstream (northeast) at Powerlie Floodway from Ironwood Road. 
Concrete channel with approximately 6" earthen embanhent above concrete. (Photo date March 23, 
2000) 

2.2.4 Powerline Floodway at Vineyard Road 
The Powerline Floodway crosses under Vineyard Road in a 10' X 5' CBC. With 
the area of the culvert opening being even smaller than that for the culverts at the 
CAP, the box culvert at Vineyard Road was assumed to carry an i n s i d c a n t  
portion of flow and the culvert was not included in the HEC-RAS modeling. 

2.2.5 Powerline Floodway at the General Motors Proving Ground 
The Powerline Floodway passes through a concrete box culvert at the eastern 
property line and fenceline of the GM proving ground (see Photo 2.2.5.a). 
Dimensions of the box culvert are estimated at 8' X 5'. Due to the small size of 
the culvert, the culvert was not included in the HEC-RAS modeling. 
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Photo 2.2.5.a. Looking downstream (southwest) at Powerline Floodway at entrance to General 
Motors Proving Grounds (on east side o f  GM site). (Photo dale March 23,2000) 

Approximately 1000 ft downstream of the culvert and fenceline, the Powerline 
Floodway crosses under one of the tracks on the grounds (see Photo 2.2.5.b). The 
track is considerably elevated at this location based on the topographic data shown 
on the Queen Creek ADMS mapping (Reference 4) provided by the District. The 
majority of the flows will be diverted to the south by the track. However, some 
flow will continue down the floodway. 

As access to this location was not available, it was assumed that the floodway 
crosses under the track with a similar box culvert as provided at the eastern 
property line. Channel capacity was computed as approximately 593 cfs using 
Haestead's FlowMaster software. Using BPR Chart 8, the culvert capacity with 
HW = 6 ft (slightly higher than the actual water surface elevation in the full flow 
HEC-RAS model) the culvert capacity was calculated to be approximately 300 cfs 
(See Appendix C for FlowMaster and culvert capacity calculations.) Based on 
these figures, it is assumed that any flow continuing through the culvert in the 
Powerline Floodway will be insignificant. Therefore, the flows in the HEC-RAS 
model were not reduced to reflect flow continuing to the west down the Powerline 
Floodway. 
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- 
General Motors Proving Grounds (on east side of GM site). (Photo date March 23.2000) 

2.2.6 Flows over the CAP at the Vineyard FRS 

There is a small pipe crossing the CAP at the outlet of the emergency spillway of 
the Vineyard FRS. Since this is a small pipe in a densely vegetated area, the pipe 
was assumed to cany an insignificant portion of the flows and was not considered 
in the HEC-RAS modeling. 

Flows exiting the emergency spillway, for a time, will flow to the north between 
the CAP and the Vineyard FRS and to the south between the CAP and the 
Rittenhouse FRS before overtopping the CAP. 

An estimate of these flows to the north and south was determined using a normal 
depth calculation at a typical section taken perpendicular to the CAP. Since flows 
along the CAP will be ineffective and the topography indicates extremely flat 
grades, the slope was assumed to be 0.00001 Wft. Since the CAP top of bank is 
not of a constant elevation, an average (typical) overtopping elevation was 
assumed to estimate the amount of flows which may be flowing between the FRS 
and the CAP at the time of overtopping. The hydraulic calculator feature of 
RiverCAD was used to determine the flow rates. The calculations are included in 
Appendix C. 

Flows to the north and to the south are estimated at 156 cfs and 565 cfs 
respectively (see Appendix C) at a typical CAP overtopping elevation. At the full 
flow HEC-RAS model computed water surface elevation, flows are estimated at 
322 cfs and 1575 cfs to the north and south respectively. These results reflect 
approximately 7% of the total 111 flow spillway discharge at a typical overtopping 
elevation travelling north and south along the CAP and approximately 20% at the 
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full flow water surface elevation. A reasonable approximation of the actual flow 
along the CAP may lie somewhere in between. For the 113 and 213 spillway 
discharges, this flow along the eastern bank of the CAP will become more 
significant in comparison to the total spillway discharge. 

Flows overtopping the eastern CAP embankment will likely continue down the 
CAP canal until the capacity of the CAP is reached. No attempt was made to 
estimate the magnitude of these flows or the capacity of the CAP. 

For the purposes of this study, however, it was assumed that the entire spillway 
discharge for all three flow scenarios would overtop the entire CAP. 
Additionally, it was assumed that there would be no erosion or breach of the CAP 
embankments. Cross sections were taken along the east and west top of banks. 
Effective flow limits were set based on flow limits exiting the emergency spillway 
and a calculation of an expansion ratio (see Appendix C) based on the procedures 
detailed in the HEC-RAS Hydraulic Reference Manual (Reference 7). The 
expansion ratio was determined based on the full flow discharge but was applied 
to all three spillway discharges. Effective flow limits, however, were determined 
based on flow limits exiting the emergency spillway and, therefore, vary for all 
three scenarios. 

2.2.7 Blocked Obstructions 
There are several earthen stock tank structures, irrigation ponds, and 
retentionldetention ponds in the flow path. Blocked obstructions were used in the 
HEC-RAS modeling to remove ponding areas within these structures from the 
effective flow calculations. 

As described in the 'n' value report (see Appendix C), blocked obstructions were 
used to remove structures in industrial areas from the topographic data. 

Blocked obstructions were also used in the HEC-RAS modeling at the limits of 
the flooding to prevent HEC-RAS from showing ineffective flow areas in non- 
flow areas. 
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Road, approximately '/4 mile east of intersection with Mountain Road. Blocked obstruction used in 
hydraulic model. (Photo date September 12,2000) 

2.2.8 Culverts under Vineyard Road 

Numerous culverts are present under Vineyard Road within the inundation limits. 
The culverts are spaced approximately every 0.1 mile beginning at approximately 
0.8 miles south of the crossing of the Powerline Floodway. Culverts are generally 
single, with a few double, 24" CMPs. Condition of the culverts is fair to poor 
with some partially clogged with debris and sediment and others showing 
damaged inlets/outlets (See Photos 2.2.8.a and 2.2.8.b). 

Considering the discharges analyzed for this study, due to the small size and 
insignificant capacity of the culverts, the culverts have not been included in the 
HEC-RAS modeling. 
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1 

Photo 2.2.8.a. Inlet of typical pipe 
crossing under Vineyard Road. 
Sediment is reducing capacity of 
pipe. (Photo date September 25,2000) 

Photo 2.2.8.b. Outlet of typical pipe crt - 
under Vineyard Road. Dense vegetation is 
impeding flows immediately below pipe 
outlet. photo date September 25,2000) 

2.2.9 Diversion Structures 
Two earthen diversion structures are located within the inundation area 
downstream of the Vineyard FRS prior to its confluence with the Powerline FRS 
flows. Blocked obstructions have been used to prevent flows ffom overtopping 
the diversion. This allows for evaluation of the maximum overtopping depth and 
maximum depth of water impounded against the diversion. 

The fist  structure is located between cross sections 18.248 and 18.549 on the 
south side of the flooding. For ease in discussion, this will be referred to as the 
eastern diversion structure (see Exhibit 1, Location Map, and Plan Sheet 10 of 
39). A summary of the overtopping depth and depth of flow against the structure 
for each flow scenario is provided in the table below. 
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For the eastern diversion structure, the 0.3 R overtopping of the diversion for the 
full flow scenario was considered insignificant in the modeling. If flows overtop 
the structure, flow depths will be less than 1 ft in depth below the structure. The 
inundation maps were prepared assuming no failure or overtopping of the earthen 
structure using the blocked obstruction feature in the HEC-RAS model to prevent 
flows from overtopping the diversion. 

However, a second inundation area was identified assuming failure of the eastern 
diversion. This delineation considers the maximum extents of the flooding under 
the full flow scenario and is shown as a shallow flooding area on the inundation 
maps (see Plan Sheet 10 of 39). 

For the second diversion structure, the western diversion (see Exhibit 1, Location 
Map), a blocked obstruction has been used for the area to the south of the 
diversion for Vineyard cross sections 15.181 to 15.366 and backwater elevations 
were used to map this area. Should the diversion fail or be removed, more flow 
area would be available and the water surface elevations would drop. Therefore, 
no additional flooding areas are shown for the without diversion conditions for the 
western diversion. 

2.2.1 0 Flow Spill over GM Track - Crismon Road Alignment 
A flow spill occurs over the GM track located immediately west of and parallel to 
the Crismon Road Alignment, north of Pecos Avenue, for all three flow scenarios. 
To determine the amount of spill discharge, an Excel spreadsheet was prepared to 
compute the spill using the weir equation. An initial computed water surface 
elevation (CWSEL) from the HEC-RAS model was used to determine the average 
spill depth (head) between the cross sections for use in the weir equation. Spill 
discharges were then determined and the HEC-RAS model was then re-run with 
the new discharges. A trial-and-error iterative process to balance the spill 
discharges and CWSELs between the Excel spreadsheet and the HEC-RAS model 
was performed. The spill was considered balanced when the CWSELs used in the 
spreadsheet and those in the HEC-RAS were within 0.01 R of each other. See 
Appendix C for the final spreadsheet calculations. 
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a SECTION 3.0 FINAL RESULTS 

- 
3.1 OVERTOPPING OF CAP 

3.1.1 Powerline FRS 

Based on the effective flow limits, the flooding will be contained within the 
mapping generated under this study for that area west, or downstream, of the 
CAP. Cross sections 19.925 and 19.905, located along the CAP's top of east and 
west banks, respectively, show the flows to be uncontained at the limit of the new 
mapping on the north side but contained with the additional topographic data from 
the McClain Harbers mapping (Reference 9). It was assumed for this study that 
flows are contained within the mapping area. 

There is the potential for flooding to occur beyond the limits delineated on the 
plan sheets if flows overtop both CAP canal banks to the north and/or south 
beyond the limits of the mapping prepared under this study. Based on the 
topographic data shown on the USGS Quadrangle Map, Desert Well, Arizona 
(Reference 12), a speculative delineation is approximated on Exhibit 2, Potential 
Flooding Limits Due to Extensive Overtopping of the CAP. The Potential 
Flooding Limits shown on the exhibit are based on the topographic data from the 
quad map (see more detailed quad map in Appendix C) and the CAP top of bank 
elevations from the McLain Harbers mapping. This extension of the flooding 
limits will result in flow depths of less than one foot across the entire inundation 
area if flows are fairly uniformly distributed across the entire limits. 

If spillway flows seek out a low point in the CAP banks and cross the CAP at that 
location and/or cause a breach in the CAP embankment, flooding could be 
concentrated in an area other than that identified under this study. Flow depths 
would depend on the particular topographic and land use conditions of that area 
and, therefore, could be greater or less than those computed in the models 
presented in this study. Identification of such potential locations was beyond the 
scope of this study. 

(Note: Although every effort was made to align the USGS Quad Sheet with the 
detailed mapping files, there were still mismatches between the two. The quad 
sheet in Appendix C represents the best match attained using the AutoCAD 
mapping and delineation files. The limits on Exhibit 2 have been modified 
(stretched and/or compressed) from those shown on the Appendix C quad map in 
order to best match the topographic features on the underlying quad raster 
background.) 

3. I .2 Vineyard FRS 

Based on the effective flow limits, the flooding will be contained within the 
mapping generated under this study for that area west, or downstream, of the 
CAP. Cross sections 19.537 and 19.515, located along the CAP's top of east and 
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west banks, respectively, show the ground elevations to be falling as one moves 
away from the effective flow area in the cross section. In short, the effective flow 
limits on the top of bank cross sections are located at a relative high spot along the 
CAP banks. It was assumed for this study that flows are contained within the 
mapping area. Therefore, the flood limits at the CAP were delineated to the ends 
of cross sections 19.537 and 19.515. 

There is the potential for flooding to occur beyond the limits delineated if flows 
overtop both CAP canal banks beyond the limits of these two cross sections. 
Based on the topographic data shown on the USGS Quadrangle Map, Desert Well, 
Arizona (Reference 12), a speculative delineation is shown on Exhibit 2, Potential 
Flooding Limits Due to Extensive Overtopping of the CAP. This delineation is 
based strictly on the topographic data from the quad map and assumes that the 
CAP top of bank elevations generally follow the contour with only a minimal drop 
in grade as they move to the south. This extension of the flooding limits would 
result in flow depths of less than one foot across the entire inundation area if 
flows are fairly evenly distributed across the entire limits. (See Note regarding 
quad map in previous Section 3.1. I .) 

If spillway flows seek out a low point in the CAP banks and cross the CAP at that 
location andlor cause a breach in the CAP embankment, flooding could be 
concentrated in an area other than that identified under this study. Flow depths 
would depend on the particular topographic and land use conditions of that area 
and, therefore, could be greater or less than those computed in the models 
presented in this study. Identification of such potential locations was beyond the 
scope of this study. 

3.2 FLOW DOWN VINEYARD AND MOUNTAIN ROADS 

Vineyard and Mountain Roads basically follow the natural topography and drain 
in a southerly direction. It is expected that some flows which enter the road or 
roadside ditch will not cross over the road but rather will continue flowing in a 
southerly direction down the road or ditch. Areas where flows may be leaving the 
main flooding in this manner have been shown on the inundation maps with the 
following symbol: SF+. 

3.3 FLOW OVER EMBANKMENT, RIGHT SIDE OF POWEWINE CROSS 
SECTIONS 15.913 - 16.185 

The right sides of cross sections 15.913 to 16.185 are located within the 
boundaries and fenceline of the General Motors Proving Ground. This area was 
not accessible during the field investigation. It is not ciear from the topographic 
data (Reference 4) whether the land immediately north of the Powerline Floodway 
and east of the track is drained by a pipe or if water will be impounded by thk 
Powerline Floodway and the embankment adjacent to one of the tracks. It was 
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assumed for this study that the area will cause water to pond. This area was 
modeled as ineffective flow area in the HEC-RAS. For the delineation, a water 
surface equal to the top of embankment was shown. The top of north bank 
elevation for the Powerline Floodway is typically approximately 1439.0 in this 
area. The elevation of the top of the track is approximately elevation 1439.5 at the 
intersection with the Powerline Floodway. Moving northward, the track drops to 
a low point of 1437.5 approximately midway between the end points of cross 
sections 15.913 and 15.995 and then rises again up to an elevation of 1445.5 
approximately 2000 R north of cross section 16.087. Minor spills may occur over 
this embankment where elevations of the top of bank lie below elevation 1439.0. 

3.4 FLOWS AT ELLSWORTH ROAD 

Flows will be crossing Ellsworth Road at several locations: 

At Elliot Road: There may be shallow flooding at Elliot Road if 
there is extensive overtopping of the CAP to the north of the 
Powerline FRS emergency spillway; 

At the Powerline Floodway crossing: In the event of flows out the 
Powerline FRS emergency spillway, there will be flows in the 
Powerline Floodway. Under normal flow conditions, floodway 
flows would generally be free of debris. With debris-free flows, it 
would be expected that the water would be contained in the 
floodway and would continue under Ellsworth Road with no 
impact to the road. However, under the flow scenarios examined 
in this study, overbank flows may be flowing into the Powerline 
Floodway in the upper reaches. These flows may wash debris into 
the floodway and cause capacity restrictions at the road crossings. 
This may result in flooding over Ellsworth Road. 

South of Williams Field Road Alignment: A spill occurs over the 
GM track to the east approximately along the Crismon Road 
Alignment (see Section 2.2.10 Flow Spill over GM Track - 
Crismon Road Alignment). Flow over the track will continue as 
shallow flooding until it reaches the basinlchannel on the east side 
of Ellsworth Road. There it will recombine with the main flooding 
flow and spill across Ellsworth Road. 

3.5 FLOWS DOWNSTREAM OF ELLSWORTH ROAD 

The majority of the spillway flows for all three flow scenarios will be crossing 
Ellsworth Road approximately between the Williams Field Road Alignment and 
just north of German Road - a flow width of nearly 2 miles. 
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Flows spilling across Ellsworth Road south of Pecos Road will encounter first a 
berm and then a channel on approximately the Pecos Road Alignment. This berm 
and channel will prevent some flows from crossing over onto the former airport 
property. 

Flows crossing north of Pecos Avenue will enter a channel, which parallels 
Ellsworth on the west side. The capacity of this channel is estimated at 8000 to 
10,000 cfs (see Appendix C). Considering the magnitude of the discharges being 
analyzed in this study, the capacity of the channel will be quickly exceeded for the 
213 and full flow scenarios. Flows will continue overland in a northwesterly 
direction across the former airport site and into the EMF. 

To determine a precise flow distribution across this area was beyond the scope of 
this study. A HEC-RAS model, however, was prepared and a generalized shallow 
flooding area was shown on the plan sheets. The delineation on the plan sheets 
assumes a distribution of flows and one water surface elevation across the entire 
cross section. Depending on the capture ratio of the channel paralleling Ellsworth 
Road there may be a greater concentration of flows and higher water surface 
elevations within the channel. In that respect, the delineation is shown on the plan 
sheets reflect a conservative delineation. For the 113 flow scenario (9,900 cfs 
discharge), in particular, if the majority of flows are captured by the channel 
paralleling the west side of Ellsworth Road, the flow will be primarily contained 
within the channel and there will be very little overbank flooding. 

Based on the results of the modeling, inundation depths in this area would be 
expected to be less than 1.5 ft except in the channel areas, which may be filled to 
capacity. Velocities would be expected to be less than 3.5 fps across the overbank 
areas and, typically, 7 to 10 fps in the channels. 

3.6 INUNDATION LIMITS 
Due to the nature of the topography of this area and the resulting broad, shallow 
flooding across the cross sections, there are some cross sections within the 
modeling which show flows within a natural swale whereas the section 
immediately downstream may not show flows within that same swale. For all 
three flow scenarios, the inundation limits have been reviewed for consistency of 
upstream inundation limits and topography. In areas where it appears that flows 
would continue over the natural topography, the inundation limits have been 
expanded to include these areas even though the HEC-RAS model may not show 
these as inundated areas. In these areas, notes have been added to the plan sheets 
indicating that the delineation has been "adjusted by hand" at individual cross 
sections. For areas where it appears that flows would continue down streets, the 
streets have been identified on the plan sheets as street flow areas (shown on maps 
as: SF+) and the inundation limits have not been expanded. 
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3.7 TRAVEL TIMES 
Travel time is the time it takes flows to travel from the spillway to the specified 
cross section. In this study, two travel times have been computed and are shown 
in the Hydraulic Data table on the plan sheets. 

The first, channel travel time, is the time it takes flows to travel in the channel. 
This time best represents flows in the main washes and serves as an indicator of 
when the Powerline Floodway and main wash below the Vineyard FRS will 
experience peak flooding. 

The second, average channel time, is the time with consideration of the entire 
cross section. Since flows are primarily in the overbrbank for this study, this time 
best represents overbank travel time and when homes, businesses, etc. in the 
lower limits ofthe study may experience peak flooding. 
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APPENDIX A: REFERENCES 

A.l Data Collection Summary 
With the exception of the new mapping generated under this study, the FCDMC 
provided the data used in this inundation study. 

Data obtained from the District follows: 

FLOOD CONTROL DISTRICT OF ~MARICOPA COUNTY 

Dibble & Associates, East Mesa Area Drainage Master Plan (FCD 95-32), 
Recommended Design Report, July 23,1998. 

McLain Harbers Co., Inc., Topographic Mapping prepared for the Flood 
Control District of Maricopa County (FCD 93-5 I), Powerline FRS, Index and 
Sheets 1 through 4 of 4, June 30, 1995. 

McLain Harbers Co., Inc., Topographic Mapping prepared for the Flood 
Control District of Maricopa County (FCD 93-5 I), Vinevard FRS, Index and 
Sheets 1 through 10 of 10, June 6,1995. 

Project Engineering Consultants, Southeast Mesa ADMP, Survev Control, 
Pages 1 through 30, January 14, 1998. 

Southeast Mesa ADMP (FCD95-32) digital mapping files, Contour Interval 2 
feet. 

U.S. Department of Agriculture, Soil Conservation Service, Powerline 
Floodwav, Apache Junction-Gilbert Watershed Protection and Flood 
Prevention Proiect, As-Built Drawings, Sheets 1 through 49 of 49, March 
1968. 

U.S. Department of Agriculture, Soil Conservation Service, Vinevard Road 
Floodwater Retarding Structure Drain. Williams-Chandler Watershed 
Protection and Flood Prevention Proiect, Construction Drawings, Sheets 1 
through 6 of 6, June 1982. 

U.S. Department of Agriculture, Soil Conservation Service, Williams- 
Chandler Watershed. East Side Subsidence Survev, Vinevard Road FRS, July 
1985. 

Wood & Associates, Inc., Aerial Photographs for Oueen Creek Area Drainage 
Master Study prepared for the Flood Control District of Maricopa County 
(FCD 86-23), September 26, 1986. 

Wood & Associates, Inc., Topographic Mapping for Queen Creek Area 
Drainage Master Study prepared for the Flood Control District of Maricopa 
County (FCD 86-23), November 22,1986. 
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A.2 Referenced Documents 
1. M & B Aerial Mapping, LLC, Digital Files for Topographic Mapping of Area 

Downstream of Powerline FRS, Scale 1:2,400, Contour Interval 2 feet, Flight 
Date November 30, 1999. 

2. M & B Aerial Mapping, LLC, Digital Files for Topographic Mapping of Area 
Downstream of Vineyard FRS, Scale 1:2,400, Contour Interval 2 feet, Flight 
Date February 11,2000. 

3. Digital Topographic Mapping Files for the Southeast Mesa ADMP (FCD95- 
32), Contour Interval 2 feet. 

4. Topographic Mapping for Queen Creek Area Drainage Master Study, Scale 
1:2,400, Contour Interval 2 feet, Flight Dates October 19 and November 22, 
1986. 

5. U.S. Department of the Army, Corps of Engineers, Hydrologic Engineering 
Center, Comvuter Promam HEC-RAS: River Analvsis Svstem. Version 2.2, 
Davis, California, September 1998. 

6. BOSS International, Inc., Comvuter Promam RiverCAD. Version 3.5, 
Madison, Wisconsin, August 1998. 

7. U.S. Department of the Army, Corps of Engineers, Hydrologic Engineering 
Center, HEC-RAS. River Analvsis Svstem. Hvdraulic Reference Manual, 
Version 2.0, Davis California, April 1997. 

8. FHWA Culvert Analysis, HY8, Version 6.0. 

9. McLain Harbers Co., Inc., Topographic Mapping prepared for the Flood 
Control District of Maricopa County (FCD 93-51), Powerline FRS, Sheet 3 
of 4, June 30, 1995. 

10. Haestead, FlowMaster Computer Software 

11. U.S. Department of Agriculture, Soil Conservation Service, Powerline 
Floodwav, Avache Junction-Gilbert Watershed Protection and Flood 
Prevention Proiect, As-Built Drawings, Sheets 1 through 49 of 49, March 
1968. 

12. U.S.G.S. Quadrangle Map 7.5 Minute Series (Topographic), Desert Well, 
Arizona. Scale 1:24,000, Contour Interval 10 feet, 1956, Photo revised 1981. 
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MICHAEL BAKER JR., INC. 

PHONE CALL REPORT 

PROJECTILOCATION: SIS East Side Structures -Task B S.O. NO.: 23984-002-0000 
DATE: November 30,2000 
CONTRACT NO.: 

From: Felicia Terry To: Tim Murphy 
Repres.: Baker Repres.: FCD 
Phone No.: Phone No.: 602-506-4605 

Subject: Status of Review 

Talked to Tim about Baker's latest submittal (Portion of Bl) .  He said that he has not had time to review it yet, 
But that Russ Cruff reviewed it and had no comments. Russ said the n-values looked fine. I told him we would 
then continue with the delineation using those n-values. 

I told Tim that because we had 3 different mapping sources, that some of the mapping was not matching 
exactly. We have our mapping that was prepared by M&B and then we have some areas that are strip digital 
mapping that we received from the District and then there is the Topo from the Queen Creek ADMS mapping 
that was scanned. The problem areas are where the strip digital mapping is tying into the Queen Creek 
(scanned) mapping. M&B tied into the digital and those areas match but then the strip digital areas are then 
matched to the scanned sheets and in some areas they do not line up. Tim said he understood and that that was 
ok. He has seen that problem before. We are to document it in the TDN. Tim said we could show the different 
areas of mapping by using a key on the cover sheet. It would be the entire mapping area on the cover sheet with 
mile streets or some kind of references (GM, Williams Gateway) and to differentiate the areas of different 
mapping by using various kinds of shading. This would only need to be shown on the cover sheet and not on 
the mapping portion. He also said that this diagram could be put in the TDN to help show the problem areas 
that are being discussed. 

Tim reiterated that the Queen Creek Wash mapping by Kenney Aerial still has not been approved. They did 
make a submittal but the FCD did not approve it. He will be giving Baker a time extension after the first of the 
year due to this. 

e ' 
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MICHAEL BAKER JR., INC. 

PHONE CALL REPORT 

PROJECTILOCATION: S.O. NO.: 23984-002-0000 
Spillway Inundation Study East Side Task B DATE: 4/6/00 

CONTRACT NO.: 

To: Al Reece From: Felicia Terry 
Repres.: AZTEC Engineering Repres.: Baker 
Phone No.: 602-454-0402 Phone No.: 602-798-7564 

Subject: Determining the Control Points 

Received the Survey Report from AZTEC and called A1 for clarification on the Control Points. They were using the 
control points from the FCD GIS data base. They were not able to find many of the control points but they did find 
some. For the horizontal control they were using NGS G-68 as the starting point. It is a B-order survey which means 
that it is more accurate and therefore felt is was more reliable. (MCDOT is updat~ng their survey monuments to B- 
Order) For the vertical control, the starting point was 80455 because when the recorded survey (NGVD 29) and the 
measured survey (NAVD88) was compared, they differed by exactly 1.98 feet. From AZTEC'S experience in the 
valley and with working with NAVD 88 and NGVD 29, the 1.98 feet is the conversion factor to use. Therefore they 
felt that this vertical control was more reliable. They established the GPS network using 3 points for the horizontal 
control and 6 points for the vertical control. This loop closed and they felt they had a good static network. The aerial 
panels were set and these were surveyed with constant checking of the control points. Al is confident that the survey 
meets the requirements of FEMA Guidelines. 

I asked why they did not use more of the FCD control points and he said that they could not find them. He stated that 
they did not check for every single one but it took them a long time to find the ones that they did use. He said that 
there are a lot of ATV tracks over the place and most of the points had just been nails to hold the flight panels down. 
He said they took shots along the dike and detailed the spillway opening. Al also stated that using GPS, the accuracy 
is within 6-8 hundredths, which meets FEMA criteria. One of AZTEC'S control points is behind the dike instead of 
on top of it and that was because they could not pick up a GPS signal so they had to place it where they did. 
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Michael Baker Jr., Inc. 
A unit of Mlchaelsaher Comoa~ioo 

1313 E. Osborn Road. Suite 150 
Phoenix, Arizona 85014 

MEETING MINUTES 
(602) 279-1234 
FAX (602) 279-141 1 

Date: March 14,2000 

Location: Michael Baker Jr.. Inc.'s office 

Project: Task A - Apache Junction FRS Inundation Study and Task B- FCD 98-33 

Topic: Project Progress Meeting 

Attendees: Flood Control District of Maricopa County 
Tim Murphy 

Michael Baker Jr., Inc. 
Cathy Regester Felicia Te 

TASK A 

The majority of the meeting was spent reviewing the comments from FCD and discussing 
Baker's response. Most of the comments were minor and will be easily resolved. The most 
significant comment was to make sure the start and end stations reported in the HEC-RAS model @ matched what was plotted on the map. In some instances Baker delineated based on the Topo 
and the amount of flow rather than start and end stations. Baker had used effective flow limits to 
restrict the flow in the cross sections. Tim instructed Baker to use blocked obstructions in the 
HEC-RAS model to allow the start and end stations in the HEC-RAS to match the delineation on 
the map. For those sections where the mapping start and end stations were not appropriate, 
Baker was told to note them on the plans and state "adjusted by hand". Baker agrees to make the 
changes to the plans and model. 

TASK B 

Discussed the progress of the Huitt Zollars mapping. It has not been checked yet. The FCD 
does not want Baker to start on mapping Task B3. 

We have received the mapping for B1 and have shown it to Tim. Some of the control points 
used on the McLain Harbors project were not used. Will check with AZTEC on this. AZTEC is 
preparing a survey report, which will discuss what and why they used the control points. 

Check surveys have been submitted, but have not been checked. One of the cross sections is 
along the top of the structure. 

The discharge to use at this point is the 25,000-cfs. It is a combination of Powerline and 

a Vineyard spillway discharges. 



Michael Baker Jr., Inc. 
A Unil 01 Mlchad Baker C c ~ a f i i i  

1313 E. Osborn Road. Suite 150 
Phoenix. Arizona 8501 4 

(602) 279-1234 

MEETING MINUTES 
FAX (602) 279-141 1 

Date: April 20,2000 

Location: Michael Baker Jr., Inc.'s office 

Project: Task B - Powerline FRS Inundation Study - FCD 98-33 

Topic: Check Surveys for the Aerial Mapping 

Attendees: M&B Aerial Mapping 
Robert Moon 

Michael Baker .Ir., Inc. 
Cathy Regester Felicia Te 

Baker made comparisons between the aerial mapping and cross sections taken by AZTEC Engineering for 
the Powerline, or B 1, area. There were a few places that seemed to be outside of the mapping tolerance, 
so this meeting was called to discuss the areas with M&B. 

Overall the i p p i n g  looks good and is either right on the survey elevations or within tolerance. Baker 
showed Robert the areas that appeared to be outside of tolerance and asked his opinion. He noticed that 
the surveyed points at these locations did not quite make sense. One of the areas was a wash that showed 
one side of the wash 2.5' higher than the other side of the wash. The point looked out of place. Robert 
took notes on the locations of the out-of-tolerance places and was going to go back to his office and look 
at these areas in 3-D. He said that, with the stereoscopes, a mapper could easily see a .5 foot difference 
and the differences we were showing him would just jump out at him. He would call to let us know what 
he found. 

Robert called later in the afternoon. After reviewing the photos, he feels confident that his mapping is 
within tolerance. When he checked the photos, they compared to what he had mapped. Therefore, no 
changes will be made to the mapping. Robert will write a letter on his findings and forward to Baker. 



Michael Baker Jr., Inc. 
A Unll olMkhsel BaXsiCo'po'pohoo 

Date: June 28,2000 

MEETING MINUTES 1313 E. Osborn Road. Suite 150 
Phoenix, Arizona 85014 

(602) 279-1234 
FAX (602) 279-141 1 

Location: Flood Control District Office 

Project: Spillway Inundation Study Task B- FCD 98-33 

Topic: Project Progress Meeting 

Attendees: Flood Control District of Maricopa County 
Tim Murphy 

Discussed the mapping issue for Task B. Baker is planning on submitting the mapping for Task 
B in ground coordinates. Mapping for Task A was submitted and basically accepted (minor 
comments still pending) with ground coordinates. Therefore Task B will be handled the same 
way. AZTEC will deliver the grid and the ground coordinates with the survey report. 

Baker will write a letter to Tim Murphy concerning this issue. 

Baker showed Tim a problem that they are seeing with the scanned sheets from the Queen Creek 
ADMS. Using the grid ticks on the maps the topography sheets are matched to the adjacent 
sheets. There is a slight overlap between the sheets, and the contours do not match up. After 
trying several times to match the sheets. Baker concluded the mtsmatch, which is only off by 
approximately 11 feet (out of a 1"=200' scale), is due to the scanning process. The scanning 
machine used for this study was not a flat bed scanner, but had a roller instead. This process 
probably stretched the sheets, which caused a slight mismatch. 

Tim compared the original mylars, which did match up correctly, so i t  is probably the scanner. 
This problem will be documented in  the report. 

The final Apache Junction Study will be delivered after the July 4 holiday. 

: I'irn Murphy 
Cathy Regestcr 
I : e l~c~a  Terry 



a Meeting Minutes 
Project: Task B -FCD 98-33 Powerline Date: August 2,2000 

Vineyard and Rittenhouse FRS 
Date of Meeting: July 24,2000 

Subject: Aerial Mapping Time: 

Location: Flood Control District of Maricopa County 

Attendees: 

Name - 
Tim Murphy 

Mark Brewer 

Marta Dent 

John Stock 

Cathy Regester 
Felicia Terry 
Al Reece 
Robert Moon 

Apencv/Company 

Flood Control District of Maricopa 
County 
Flood Control District of Maricopa 
County 
Flood Control District of Maricopa 
County 
Flood Control District of Maricopa 
County 
Michael Baker Jr., Inc. 
Michael Baker Jr., Inc. 
AZTEC Engineering 
M&B Aerial Mapping 

. 

areece@,azteceng.com 
unknown 

1. Aerial Mapping 

a) This meeting was held to discuss submitting the topographic mapping based on 
grid coordinates instead of ground coordinates. 

b) Baker and M&B Aerial Mapping submitted Task A - Apache Junction FRS based 
on ground coordinates. AZTEC Engineering submitted survey notes for Task A, 
which included both ground and grid coordinates. 

c) When the District opened the mapping for Task A into their system it did not 
match adjacent topographic mapping. This mismatch was due to the District's 
mapping based on grid coordinates and Baker's mapping based on ground 
coordinates. Using the survey notes, the District was able to convert Baker's 
mapping to grid coordinates so that the mapping lined up. 



August 2,2000 
page2 o f 2  

d) The District requested that the mapping be provided in grid coordinates. After 
discussing the issue at length, it was decided that Baker would continue to submit 
the mapping in ground coordinates and to have AZTEC submit the grid and 
ground coordinates in the survey report. 

e) The District will perform the conversion to grid coordinates for incorporation of 
the data into GIS. 

2. Task B l  Delineation 

Cathy Regester, Tim Murphy and Felicia Terry continued the meeting to discuss 
delineation at the GM Proving Grounds (GM). 

a) The Powerline Floodway continues through the GM but due to a dike around the 
GM most of the flow is diverted around. 

b) The following question was asked: 
How should the jlow be depicted at this location? 

The following alternatives were discussed: 
I )  Show an arrow in the location of the Powerline Floodway through the site 

and beyond. 
2) Put in the width of the Powerline Floodway to show it conveys water through 

the GM site and beyond. 
3) Model as though the culvert plugs and the entire flow goes around the GM. 
4) Subtract the capacity of the Powerline Floodway from the total discharge and 

model the difference as flowing around the GM site. 

c) Since the Queen Creek ADMS mapping does not include the entire length of the 
Floodway, depicting the Powerline Floodway through GM and beyond is a 
problem. The discussion leaned to using both "b" and "c" as solutions. Tim will 
check into it further. 

d) Another area discussed was the location of a small berm. The berm is 
approximately 2-feet high and in some areas flows of close to 4-feet (for the full 
flow scenario) overtop the berm. Baker recommended modeling the berm as 
though it did not exist. Tim agreed with the discussion due to the fact that there 
was a significant amount of flow overtopping the berm and the berm would likely 
fail during high flows. If for the two-thirds and one-third scenarios, flows do not 
overtop the berm, a different baseline may be required for one or both of these 
flow scenarios. 



a Meeting Minutes 
Project: Task B -FCD 98-33 Powerline Date: September 6,2000 

Vineyard and Rittenhouse FRS 
Date of Meeting: August 24,2000 

Subject: Status of Task B 

d 
Time: 

By: Felicia Te Location: Michael Baker Jr., Inc. 
1313 E. Osb m R  , Suite 150 Annex Office 
Phoenix, AZ 85014 
Tel (602)279.1234 Fax (602)279.1411 
Email: ftenv@rnbakercoru.com 

Attendees: 

Name - Apency/Com~any - Phone Email 
Tim Murphy Flood Control District of Maricopa 602.506.1501 trnrn@,rnail.rnaricopa.~ov 

County 
Cathy Regester Michael Baker Jr., Inc. 602.279.1234 cre~ester@mbakercoru.com 
Felicia Terry Michael Baker Jr., Inc. 602.279.1234 ftenv@rnbakercoru.com . 

* 1. Aerial Mapping 

a) Delivered mapping on a CD from M&B Aerial Mapping for Task B1. Included the 
survey for ground and grid coordinates from AZTEC Engineering. 

2. Task B1 and B2 Delineation 

Cathy Regester, Tim Murphy and Felicia Terry met to discuss delineation for B1 and B2. 

a) The CAP causes water from the spillway (of both B1 and B2) to pond behind it and 
spread out to the north and south. Baker is modeling the worst case scenario, where 
effective flow limits are placed to concentrate the flow over the CAP at the mouth of 
the spillway. Tim agreed with the modeling. 

b) Tim requested that the model with the effective flow limits be shown on the full size 
sheets and that a page be included in the report to show the area potentially inundated 
by flows diverted by the CAP. This would include the area that contains water 
beyond the mapping limits. Tim also mentioned that the water overtopping the CAP 
should be included in the Carto coverage for the HIS. 

c) There are berms located in the inundation area that Baker is modeling as a diversion. 

e The berms continue to keep the flow concentrated. If water is shown to overtop a 



berm, Baker will evaluate the water depth over the berm to determine if failure of the 
berm is possible. 

d) Tim approved of modeling the berms as diversions and wants the assumptions written 
in the text and the likelihood of the berms failing addressed. 

e) If needed, the flooding limits can be adjusted by hand. 

f) Baker has almost completed delineation of the full flow scenario for B1 and B2. 

g) Tim requested that a portion of the delineation be submitted to him for review. He 
would like to review the study in segments. 

h) Baker said they would break out a portion of Task B1 and submit to Tim within the 
next 2 weeks. 

3. Adjourn 



Michael Baker Jr., Inc. 
A "nil of MlcMel Baker Comoraiion 

1313 E. Osborn Road. Suite 1 50 

MEETING MINUTES Phoenix, Arizona 85014 

(602) 279-1234 
FAX (602) 279-1 41 1 

Date: January 14,2000 

Location: Michael Baker Jr., Inc.'s office 

Project: Task B - Powerline, Vineyard, Rittenhouse FRS Inundation Study - FCD 98-33 

Topic: Kick-Off meeting 

Attendees: Flood Control District of Maricopa County 
Tim Murphy 
Dave Degenerres 
Joe Tram 

Michael Baker Jr., Inc. 
Cathy Regester Felicia T 

Baker was given an update on the mapping for Queen Creek that is being prepared by Huitt-Zollars with 
Kenney Aerial as their subconsultant. They have discovered a bust in the topography. The new mapping 
is not able to tie in to the existing Queen Creek mapping. There is a discrepancy between the contours. 
Baker said that they would not be needing this mapping until the end of February or beginning of March. 
FCD will keep Baker apprised of the status of the mapping. Baker will let their subconsultant. M&B 
Aerial know of the situation and they can contact Kenney Aerial directly as i t  gets closer to the time when 
this mapping is needed. 

Baker was given permission to manually-cut the cross sections on the existing mapping that was provided 
by FCD. 

FCD gave Baker a list of documents that the District has in their library. Baker will review and research 
the documents from FCD. 

It was discussed how the CAP was going to be modeled for the study. Currently the canal was to be 
assumed flowing full and the flow from the spillway would just continue to flow over it. FCD mentioned 
that this assumption needs to be stated in a Problem Section or an Assumption Section of the report Just 
make sure somewhere it  is documented in the report. 



a Meeting Minutes 
Project: Task B -FCD 98-33 Powerline Date: February 14,2001 

Vineyard and Rittenhouse FRS 
Date of Meeting: February 1,2001 

Subject: Status of Task B Time of Meeting: 2:00 p.m. 

By: Felicia Terry Location: Flood Control District Office 
1313 E. Osbom Rd, Suite 150 
Phoenix, AZ 85014 
Te1 (602)279.1234 Fax (602)279.1411 
Email: fteml@mbakercorv.com 

Attendees: 

Name - AgencyICompany Phone Email 
Tim Murphy Flood Control District of Maricopa County 602.506.1501 tmm@mail.maricova.aov 
&thy Regester Michael Baker Jr., Inc. 602.279.1234 creaester@mbakercorp.com 
Felicia Terry Michael Baker Jr., Inc. 602.279.1234 fterrv@mbakercorv.com 

a 1. Delineation Downstream of Ellsworth Road 

a) The detailed analysis is breaking down and the general approach is not as effective. The 
depths of flow are averaging less than 1-foot and there does not appear to be a need to 
continue placing cross sections every 500-feet. Baker recommends using 4 cross sections 
from Ellsworth Road to the East Maricopa Floodway (EMF) to show the limits of the 
flooding and to verify that the depths are still less than 1-foot. Tim Murphy said the 4 
cross sections would be ok but to separate the channel and show how much flow the 
channel carries and the velocity and depth (Will need to check with Mark Brewer on 
what coverage to place the polygons). Tim also suggested adding a note that local depths 
and velocities may be higher. 

b) This downstream section will be placed on one sheet and will have a different scale than 
the previous sheets. This will show the flooding limits downstream on one sheet instead 
of 4. The starting water surface elevation of the HEC-RAS models will be compared to 
the water surface elevation obtained from the downstream cross section using Manning's 
equation. 

c) This downstream section will be discussed in the Technical Data Notebook (TDN). 



February 14,2001 
Page 2 of2 

2. Delineation in General 

a) There are a few cross sections that show an extended cross section. The delineation in 
these areas is right on the edge of the mapping and show extended cross sections of less 
than half of a foot. These sections will be noted in the TDN and called out that it has 
been recognized but that the difference is minimal and would not change the delineation 
limits. 

b) AZTEC used the same numbers for the ERM's for B1 and B2. Baker will check with 
AZTEC to see if they can be revised. 

c) There are berms located in the inundation area that Baker is modeling as a diversion. The 
berms continue to keep the flow concentrated. A note will be added that if the berms fail 
then flow depths are less than I-foot. The new flooding limits will also be shown. The 
TDN will discuss the possible shallow sheet flooding due to overtopping of the berms 
(Baker will need to talk to Mark Brewer about which coverage to use to show the 
expanded shallow flooding limits). 

3. Adjourn 



MEETING MINUTES 

Date: May 3,2000 

Michael Baker Jr., Inc. 
A unit olMlcMd Baker CO~~YMIII" 

1313 E. Osborn Road. Suite 150 
Phoenix, Arizona 85014 

(602) 279-1234 
FAX (602) 279-141 1 

Location: Michael Baker Jr., Inc.'~ office 

Project: Spillway Inundation Study Task B- FCD 98-33 

Topic: Project Progress Meeting 

Attendees: Flood Control District of Maricopa Countx 
Tim Murphy 

Michael Baker .Ir., Inc. 
Cathy Regester Felicia T e  

The primary discussion of this meeting concerned the flooding that was shown to occur beyond 
the aerial mapping limits. This area is north of the mapping. Baker had put together maps * showing the flooding using the 25,000-cfs with effective flow limits and one without. Baker also 
provided summary output data from the HEC-RAS models. 

In both models flooding is beyond the mapping limits. When effective flow limits are not used 
the depth of flooding averages around 1 foot and a large amount of water spreads to the north. 
Water flows down between the dam and the CAP and then spills over the CAP. 

The 25,000-cfs discharge needs to be investigated. That amount of water is the capacity of the 
spillway but not the designed discharge. The designed Q is closer to 15,000-cfs and the 25,000- 
cfs is not likely to ever occur. 

It seems more reasonable to use: a) the design Q, b) effective limits; and, c) blocked 
obstmctions. This would direct the water to flow in its natural path with a depth that would be 
significant to map. Ineffective flow that is beyond the aerial mapping could be depicted on Quad 
maps. Flows would be captured by the existing wash and taken to and around the GM Proving 
Grounds. Flow arrows could be used to show the flow path. Calculations could be made based 
on the wash capacity and information from the East Mesa ADMP which was prepared by Dibble 
and Associates. This would eliminate the need for additional mapping and should present a more 
realistic picture of what will occur during the flood event. 

A suggestion made by Tim was to widen the channel. Currently the channel is just the width of 
the Powerlinc Floodway, which is approximately 30 feet. This w~l l  be widened to the width of 
the spillway opcning ro see what effect i t  would have. 
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The District may need to look at placing a berm on the north side of the Powerline FRS spillway 
between the CAP and the dam. This would prevent water from flowing to the north and 
eventually overtopping the CAP in the vicinity of Weekes Wash. 

Discussed the Check surveys for B 1. Most of the aerial mapping is well within mapping 
tolerances. Showed Tim the areas that appeared to be out of tolerances. These areas have 
already been shown and discussed with M&B Aerial. M&B looked at the aerial photos again 
and are confident that the mapping is within tolerance. Therefore, Baker accepts the mapping. 

Discussed the status of the aerial mapping for Queen Creek (B3). Tim has received the mapping 
from Huitt-Zollars. He has not had a chance to look at i t  but will be sending us a copy. Baker 
requested a cost estimate from M&B to map the whole area instead of tying into Huitt-Zollars 
mapping. Baker has not received the cost estimate to date. 

ACTIONS 

Tim to investigate the 25,000 cfs. 
Tim to forward a copy of the Queen Creek Mapping to Baker. 
Baker to widen the channel width in the HEC-RAS model. 
Baker to get mapping estimate from M&B Aerial. 

CC: Tim Murphy 
Cathy Regester 
Felicia Terry 



LETTER OF TRANSMITTAL 

Michael Baker Jr., Inc. 
A ""if of Michael Baker  corpora,!^" 

1313 E. Osborn Road. Suite 150 
Phoenix. Arizona 85014 

(602) 279-1234 
FAX (602) 279-141 1 

To: Flood Control District of Maricopa County S.O. No. 23984-002 
2801 West Durango Project: East Side SIS - Powerline FRS 

Date: August 24.2000 
Attn. Mr. Tim Murphy 

THESE ARE TRANSMITTED as checked below: 

As requested No exception taken Revise and resubmit 
For review and comment Rejected - See remarks Submit specified items 
For your information Proceed subject to corrections noted Final Submittal 

GENERAL COMMENTS: 

MICHAEL BAKER JR., INC. 

By: 
Title: 
Page 



Michael Baker Jr., Inc. 
A ""it of M,cael Baker C o ~ m t ? o n  

LETTER OF TRANSMITTAL 

1313 E. Osborn Road. Suite 150 
Phoenix, Arizona 85014 

(602) 279-1234 
FAX (602) 279-141 1 

To: Flood Control District of Maricopa County S.O. No. 23984-002 
2801 West Durango Project: East Side SIS -Vineyard FRS 
Phoenix, Arizona 85009 FCD 98-33 (Task B) 

Date: September 1 I, 2000 
Attn. Mr. Tim Murphy 

We are forwardin; 

FILE NAME 

Vineyard FRS 

Vineyard FRS 

rHESE ARE TR 

the following: Attached Under Separate Co 
NO. 

COPIES TITLE OR DESCRIPTION 

CD containing HIS deliverables for Mapping 

1 I Diskette containing HIS deliverables for Survey 

I 
LNSMITTED as checked below: 

COMMENTS 

Files: 1109.lfl, 1109.lf2, 
1109.1f3, 1109.pf1, cnl.dat, 
dq.xls, prjdat.xls, river.dat, 
river.xls. 1109topo.dwg 

Grid Files: corners.xls(B-2). 
ctrl.xls(B-2). 
fpctlfcd.xls(B-2) 

Ground Files: 
ground-ctrl.xls. 
ground-corners.xls, 
ground-fpctlfcd.xls 

As requested No exception taken Revise and resubmit 
PI For review and comment Rejected - See remarks Submit specified items 

For your information Proceed subject to corrections noted IT Final Submittal 

GENERAL COMMENTS: 

MICHAEL BAKER JR., INC. 

By: 
Title: 
Page 



Michael Baker Jr., Inc. 
A Unit of MlchaeI Beher COmOmOIiii 

LETTER OF TRANSMITTAL 

1313 E. Osborn Road. Suite 150 
Phoenix, Arizona 85014 

(602) 279-1234 
FAX (602) 279-141 1 

To: Flood Control District of Maricopa County S.O. No. 23984-002 
2801 West Durango Project: East Side SIS - Vineyard FRS 
Phoenix, Arizona 85009 FCD 98-33 (Task B) 

Date: October 13,2000 
Attn. Mr. Tim Murphy 

I Powerline FRS 1 1  I Topo Sheets with 113 or Full Flow Scenario 1 2 Sheets for each delineation I 

We are forwarding the following: Attached Under Separate Cover 

I Powerline FRS & I 1 I Draft Plan Sheet Layout with Sheets at 1" = 400' 1 2 sheets I 

FILE NAME 

Powerline FRS 

Powerline FRS & 
Vineyard FRS 

Vineyard FRS 

TITLE OR DESCRIPTION 

Diskette containing 113 and Full Flow Scenarios 
HEC-RAS Files 

NO. 
COPIES 

I 

Powerline FRS & 
Vineyard FRS 

COMMENTS 

PowlThrd.zip 
PowFull.zip 

I 

Scale 

HIS Survey Deliverables: 
1 Diskette containing HIS deliverables for Survey 
(Grid and Ground Coordinates) for B-I; 
1 Diskette containing HIS deliverables for Survey 
(Grid and Ground Coordinates) for B-2: 
Response to previous FCDMC Review Comments 
for Area B- 1: 

Deiineation; 1" = 400' 

Preliminary Draft Technical Data Notebook & 
Preliminary Draft 'n' Value Report 

Each Diskette contains the 
following files: 
Grid Files: corners.xls, 

ctrl.xls. 
fpctlfcd.xls 

Ground Files: 
ground~control.xls, 

Includes misc. calculations 

I7 As requested No exception taken 17 Revise and resubmit 
El For review and comment Rejected - See remarks Submit specified items 

For your information Proceed subject to corrections noted Final Submittal 

Survey Report (certified) 

GENERAL COMMENTS: MICHAEL BAKER JR., INC. 
Tim, 

- ~~ 

ground-corners.xls, 
ground-fpctlfcd.xls 

Please take a l w k  at the proposed plan sheet layout for the upper ends of the Powerline and Vineyard FRS Inundation Areas. If these look 
reasonable, we would like to get started on the remainder of the layout and slan cutting the shcels. 
for the TDN to aid the reader in locating the feaeres discussed in the TDN. 
If any questions. pleise feel free to call. 

By: Felicia Terry, P.E. 
Title: Project Manager // 
Page I o f  I 

,, 

THESE ARE TRANSMITTED as checked below: 



LETTER OF TRANSMITTAL 

Michael Baker Jr., Inc. 
A unit ol~ lchae l  Baker C o r p o ~ f ~ o ~  

1313 E. Osborn Road, Suite 150 
Phoenix, Arizona 8501 4 

(602) 279-1234 
FAX (602) 279-141 1 

To: Flood Control District of Maricopa County S.O. No. 23984-002-0000 
2801 West Durango Street Project: SIS (Eastside) - Powerline FRS 

Phoenix, Arizona 85009-6399 Date: February 22,2001 

Attn. Mark Brewer 

We are forwarding the following: Attached Under Separate Cover 

THESE ARE TRANSMITTED as checked below: 

As requested No exception taken Revise and resubmit 
O For review and comment Rejected - See remarks Submit specified items 

For your information proceed subject to corrections noted Final Submittal 

COMMENTS 

3 Files: MB-B2.xls. 
MB-Fcd-l .doc, and 
MB-Prj .dxf 

DWG. NO. 

GENERAL COMMENTS: 

MICHAEL BAKER JR., INC. 

cc: Tim Murphy. P.E. 

NO. 
COPIES 

1 

By: 
Title 

TITLE OR DESCRIPTION 

Diskette containing the revisions to the GIs 
mapping deliverables for FCD 98-33, Powerline 
FRS 

Page " I of 1 



(623) 580.9883 FAX I6231 9805 1 8  I 

Fnlicia T c r n  
Baker E n ~ n c c r i n g  
1313 E . O s b o r n R d # I 5 0  
Plloenix, AZ. X901.1 

Ancr rc-setting ihc mc&Is in  qucstion to m l c \ r  thc ground shots pmvidcd !hc 51~i -2 :  < i :, 

found the\ mosl or the ground shois agrcc ni lh  thc mapping as s h o ~ s n  by tiic cross-s.t.::!!.i - .  
pmduccd b) Bokcr Engiliccring. A fcw arcn's on thc cross-xcrion io~nplnso l i  plo:: 
slunrldrk. Tllose arc the arca's !ha! wc rc-sct and found [ha[ thc ground shots in  qi 
with our Rtup. Thcsc shols arc closc lo onc's thnc rcad \vithin n~nppiiiji sti~niiiicis 
1.2' lo 2.3'. (hr ground rwdilbility from lhc flylng hicgh! is from 2 '  !o i' tl:c:ci 
poinls arc ill error. 

lfyou hatc an! qucsiions, plcasc call 



Letter of Transmittal 
AZTEC flblHttllWb 

Datemime: September 28,2000 

Michael Baker Jr., Inc. Subject: Survey Report 
13 13 East Osborn Road, Suite 150 
Phoenix, Arizona, 85014 

Project: Vineyard and Powerline F.R.S. 

From: A l  Reece Project Number: Aztec Job No.  9918 

Method of Delivery: U.S. Mail Courier To Be Picked Up Hand Carry 

We Are Sending You: x Attached Under Separate Cover 
Shop Drawings Prints - - - - - Plans Specifications Submittal 

Change Order Reports - Letter - Review Comments Other - - 

The above transmitted as follows: 

For Approval Approved as Submitted - Resubmit Copies for Approval - 
For your use Approved as noted - Submit - copies for distribution - 
As requested Returned for Corrections Return for - corrected prints - - - 

x For review and comment Please sign and return one copy 

e z r E h e r T h e  foliowing action has beehtaken in response to the MCFCG~~ comments for ~ r e a  B l :  
CORNERS.XLS 

1. Spread sheet has been re-formatted to conform to the original template file. 

2. HIS 3.1 format was retained, however the columns were re-formatted as noted in item 1. 
3. Grid and ground spread sheets have been checked for consistent relationship. Point No. 2 was inadvertently listed as the SW 

corner of Section 30 in the original SUNey report. The point was changed to No. 101, with coordinates corrected accordingly. All 
other coordinates appear to be good. 

4. NGS control point G-68 i s  identified i n  the report as the basis of horizontal coordinates. 

5 .  Spread sheets wi th  corresponding LID'S indicating the horizontal and vertical order o f  the survey have been signed 
and sealed i n  the revised report. 

6. Point 2 has been replaced wi th  point 101 as noted in i tem 3. 

CTRL .XLS  
Items 1 through 6 are the same as for  Comers.xls. 

7A .  MNT-LID for  point 2 has been changed to 3. 
<@I d m  

B. MNT-LID for point 50  has been changed to 3. 

FPCTLFCD.XLS  

Items 1 through 6 are the same as for Corners.xls 

File Name and Pam: F:\99i8\Corr\092800liadr.doc 

3747 East Grove Street Phoenix, Arizona 85040.602/454-0402 0 FAX 602/4544403 
Rev 1/00 



SURVEY REPORT 
for 

VINEYARD AND POWERLINE F.R.S. 
SPILLWAY DELINEATION 

This report will detail the results of a survey conducted by AZTEC Engineering during the 
month of December, 1999 to establish horizontal and vertical control for aerial mapping 
on the above project (FCD 98-33). The horizontal coordinates are NAD 83(1992) State 
Plane Coordinates and are based on data taken from Maricopa County Flood Control 
District GIS records for the PowerlineNineyard/Rittenhouse FRS Project (FCD 93-5 I ) .  
Vertical control for the project is based on data taken from MCFCD GIs records for the 
Southeast Mesa Area Drainage Master Plan (FCD 95-32). 

A static GPS network was established incorporating 3 horizontal/vertical control points 
from FCD 93-5 1 and 3 vertical control points from FCD 95-32. NGS B-Order control 
point G-68 was held as the basis of horizontal and Point No. 80455 (NGVD 29 elevation 
1449.73) was held as the basis of vertical. Using NGS data, the shift from NGVD 29 to 
NAVD 88 was held at +1.98 feet. Network points were then used for RTK GPS 
observations on the aerial panel points. The table below shows the record and measured 
grid values for the primary control network. 



CTRL.XLS 
AREA B-1 (GRID COORDINATES) 



FPCTLFCDXLS 
AREA B.1 (GRID COORDINATES) 



CTRL XLS 
AREA 0-1 (GROUND COORDINATES) 



FPCTLFCDXLS 
AREA 0.1 (GROUND COORDINATES) 



CTRLXLS 
AREA 0-2 (GRID COORDINATES) 



CORNERS.XLS 
AREA 8-2 (GRID COORDINATES) 

- -- - 
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FPCTLFCD.XLS 
AREA 0-2 (GRID COORDINATES) 



CTRL.XL.5 
AREA 8-2 (GROUND COORDINATES) 



CORNERS.XLS 
AREA 0-2 (GROUND COORDINATES) 



FPCTLFCD.XLS 
AREA B-2 (GROUND COORDINATES) 



The above transmitted as follows: 

For Approval Approved as Submitted Resubmit Copies for Approval - 
For your use Approved as noted Submit - copies for distribution - - 

x As requested Returned for Corrections Retum for - corrected prints 
Other For review and comment Please sign and return one copy 

*=arks: 

@ 

Attached are the revised spreadsheets for "Corners.xlsn and "Ground-corners.xls". In each spreadsheet the description for point no. 
102A has been changed from NW corner Section 21 to NE corner Section 21. 
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AREA 0-1 (GROUND COORDINATES) 
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FLOOD CONTROL DISTRICT OF MAFUCOPA COUNTY 
SCOPE O F  WORK 

DELINEATION OF SPILLWAY FLOWS FOR FOUR EAST SIDE 
FLOOD RETARDING STRUCTURES 

FCD 98-33 

GENERAL 

The study i s  to delineate the inundation limits of the 11:. 213. and full spillway d/scharge values for the Apache 
lunctiori. Powerline, Vineyard. and Rittenhouse Flood Retarding Structures (FRS). The combined delineation 
project consists o f  approsimately 30 linear miles of  emergency spillway delineations as depicted on exhibits I & 
2. The consultant w i l l  detennine the inundation limits using the U.S. Army Corps o f  Engineers HEC-RAS 
computer model. The consultant must use sound engineering judgement in  the development o f  the inundation 
limits. The results o f  the HEC-RAS model must be analyzed carefully and refinements nude to the input 
parameters in order to obtain the most realistic results. 

All work must be completed within 690 days from Notice to Proceed, which includes a 
minimum of 120 days for District reviews. 

e TASK A -APACHE JUNCTION FLOOD RETARDING STRUCTURE 

TASK A l  -COORDINAT ION 

The consultant w i l l  submit a project schedule showing coordination meetings and completion dates for each o f  the 
tasks in the scope during the proposal stage. The consultant shall update and resubmit this project schedule 
whenever changes in the schedule occur. 

The consultant shall submit a quarterly estimation o f  the projected bil l ing within 14 days of Notice To  Proceed. 
Thereafter, this estimation wi l l  be updated and submitted to the District's Project Manager at least I 0  days prior to 
the end o f  each quarter. 

The consultant w i l l  obtain any necessary Rights o f  Entry. The consultant wi l l  furnish the District with a list of  all 
property owners notified and a sample Right o f  Entry letter. 

The consultant shall meet with oflicials from ADOT. the Cities o f  Apache Junction and Mesa and other agencies 
in the study areas. The purpose of  this meeting is to notify them about the study and obtain information on current 
or planned public works projects in the study area. 

TASK A 2  - DATA COLLECTION 

The consultant wi l l  obtain Arizona Department o f  Transportation (ADOT) and Central Arizona Project (CAP) 
dratnage calculations for hydraulic structures in the area as available. The District wi l l  providc thc consultant 
with a copy oCtlic Southeast Mesa ADMS and the East County ADMS. Tlie consctltant nlny utilize structural and 
hydraulic destxn data contained in the ADOT. CAP, and ADMS' for hydraulic tnodelinc 01 structures within tlic - 
study area. 
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The District wi l l  supply the j discharge values to be inodeled. The consullant \\ill conduct a lield reco~inaissa~lc~ 
o f  the ful l study reach. r h i s  wil l  includr observation of cbannel and Iloodplnin co~ldilions ior r s l i ~ i i a t ~ o ~ l  ,,i 
Manning's "n" values. photographic docu~nentation o f  tloodplain characteristics. dr l rr~ninat io~l  of c l ia~ i~ ie l  bi111l. 
stalions. observation o f  possible overtlo\v and split no\\ areas. The results o f  the lield reconnaiss;ince \v11I he 
included in the Final Repon. However. a draft version ofthe field reconnaissance results wil l  he s~~bmit led tn the 
District prior to begin~iing the Iiydraulic ~iiodeling. l'hc. lield reco~inaissa~icc section o f  l l ic Filial Rellul-I $\  111 
present the determination ofchannel and overbank "11" values along witl i  color pliolo&!raplis ior  color ~) l lo loco l~~esl  
of these areas. Photo locations. structures and "n" values w i l l  be displayed 011 reduced (~lsually I I" s 17") sci~lc 
exhibit. 

The topographic mapping prepared for the Apache Junction FRS wi l l  be developed using a Digital Terrain Model 
(DTM). The D T M  wi l l  be developed and a copy delivered to the District following the guidelines stated in the 
District's Data Delivery Specifications: The Hydrologic Infomiation System. Revision 3.1. June 1. 1998. 
Topographic mapping wi l l  be provided at a scale of 12400 ( I "  = 200') with a contour inlerval o f  two (2)  feel. 
Mapping wi l l  tie-in to the existing topographic mapping for tlie Signal Butte Flood Retarding Structure Spillway 
Inundation Study. The topographic mapping must meet the quality control called for in FEMA-37. Flood 
Insurance Study Guidelines and Specifications for Study Contractors, January 1995. 

A l l  mapping wi l l  be provided using the National Geodetic Venical Datum of 1929 (NGVD 29). As-built mapping 
o f  the FRS is available based on the North American Vertical Datuni o f  1988 (NAVD 88). n i e  consultant wi l l  
include an Elevation Reference Mark (ERM) in its mapping common to the as-built mapping o f  tlie FRS so that 
the 2 datums may be tied together. 

TASK A3 - HYDRAULIC ANALYSIS 

The hydraulic analysis wi l l  be preformed using the U.S. Army Corps o f  Engineers HEC-RAS, Version 2.2, River 
Analysis System computer model. 

The initial location and alignment of cross sections and channel centerline w i l l  be submitted for the District's 
review and approval prior to the initial digitizing of  the cross section data and should closely parallel the existing 
flood insurance study. The usual spacing o f  cross sections wi l l  be approximately every 500 feet, unless 
geographic or stmctural constraints dictate closer spacing. The use o f  a different cross section spacing wi l l  
require the approval o f  the District's Project Manager. Cross sections wi l l  extend the full width o f  the inundated 
area. The orientation o f  the cross sections may need to be altered after ~ n n i n g  the HEC-RAS model to ensure 
that cross sections are perpendicular to flow. Also, to ensure good hydraulic modeling o f  the spillway discharges. 
additional cross sections may need to be added, or the existing cross sections may need lo be moved. Interpolated 
cross sections wi l l  not be used in the HEC-RAS model. Cross section stationing wil l  be from left to right looking 
downstream with the thalweg at station 10,000. 

Manning's n values are to be determined using the methodology in the USGS report, Estimated Manning's 
Roughness Coefficients for Stream Channels and Flood Plains in Maricopa County. Arizona. April 1991. 111 

urbanized areas, the consultant may develop 'n' values to represent various densities o f  development. The use of 
high 'n' values to limit flows through areas of dense develop~nent and low conveyance is encouraged. The 
developed 'n' values may be applied to all flow scenarios. 

*>rees Prior to the completion of  the final hydraulic models all o f  the input data must be reviewed to ensure that i t  a, 
with HEC-RAS model results. This includes: tlie location of  !lie channel centerline. reacli lengths. Mannilig's 11 

values, i~ieffective flow limits, discharge values, elc. 

The HEC-RAS models wi l l  be developed usi~ig a 111ixed flow regime. 'flle tIEC-RAS inode1 wi l l  bc st;~rlod ;I1 l l l c  

CAP canal based on tlie estimated discliar~e spillage high water elcvntio~i over tlic ci111;ll bank aloli; lllu I~II'\ 
lines. 
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 or braided channels. each branch should be modeled with its hishest anticipated discharge value. This m i ~ h t  
require inore then one HEC-RAS model to delineate the inundation limits in these areas. A rating curve must be 
detem2ined and the discharge contained within the channel. The percentage o f  discharge ill each overbank and the 
main channel n~ust be closely assessed within the split flow area. as well as upstream and downstrra~l~ of  it .  

Tllr consult an^ is to setup the HEC-RAS models so that the cross sections are broken into as many se:~nmts as 
practical for derem~ining the niaxin~um depth and velocity along the cross section. The consultant w i l l  need to 
calculate the time it takes for flows to travel from the spillway to each cross section. 

Cross sections shall be plotted showing. computed water surface profiles. ineffective flow areas. "n" values, 
encroachments, channel stationing, and other pertinent information. The consultant is to make refinements to the 
HEC-RAS model based on review ofthe model by the District and other interested Agencies Adjustments to the 
tnput parameters for obtaining the most realistic results are considered normal to the scope of work. 

TASK A4 - FINAL PRODUCTS 

Develop an inundation limit exhibit using the supplied topographic data on 24" x 36" size sheets. The use ofany 
larger size sheets wi l l  require approval from the District's Project Manager. and the ma~ imum size allowed is 33" 
x 46". This exhibit wi l l  use the District's standard border, tiile block, and legend format. Shown on this exhibit 
wi l l  be the inundation limits for the three discharges, cross section locations, thalweg location. supplied 
topographic data, consultant developed topographic data or revisions, major and appropriate minor mad names, 
and elevation reference marks. This exhibit wi l l  be ploned at the same scale as the originally supplied 
topographic data. The use o f  a different scale w i l l  require approval of  the District's Project Manager. A table 
must be included on this exhibit showing the computed water surface elevation of each cross section for each 
discharge modeled, and other pertinent information such as maximum depth, velocity, and travel time from the 
spillway to each cross section. In  the case o f  split or braided flow the maximum inundation limit should be shown 
and the maximunl water surface elevation for each portion o f  the cross section listed. At the end o f  the study one 
complete set o f  inundation l imit exhibits wi l l  be submitled on non-erasable mylar (3 mil or thicker). and wi l l  be 
sealed by the engineer. No sticky backs or other types o f  tape products shall be applied to the mylars. 

An  overall Final Report for the study w i l l  be developed. This report wi l l  include, a narrative description o f  the 
purpose of this study, what steps were undertaken to complete this study, any assumptions made, minutes o f  
meetings with officials from ADOT and the Cities o f  Apache Junction and Mesa and other agencies. the field 
reconnaissance results. and a reduced size ( I  I "  x 17") copy o f  the inundation limit exhibit. Included as 
appendixes to this report should be printouts of  the HEC-RAS models. plot of the cross sections, supporting 
calculations for any other hydraulic analysis done, and a copy of any supplemental survey work performed. 

The electronic drawings developed for this study w i l l  be submitted in a CADD format that is suitable for 
translation into the District's Hydrologic Information System (HIS). The drawings w i l l  be prepared in 
conformance with the CADD Data Delivery Specifications portions (primarily Chapter 3 and Appendix C) o f  the 
District's HIS Data Delivery Specifications, Revision 3.1, for the following layers: 

I. NDXPRJ (CP - 40) 
2. PRJ (CP - 60) 
3 .  DQ.TBL (CP - 410) 
4. PRJDAT.TBL (CP - 430) 
5 .  SPILLWAY BASELINE ROUTE SYSTEM (CP - 588) 
6. SPILLWAY CROSS SECTION (CP - 590) 
6. SPILLWAY ZONE (CP - 591) 
X I IFC-KAS OUTI'UT (CP - 599) 
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All  topofrapliic data developed for this study by tlir consultant \rill be prepared in conionnnncr \v i r l l  t l ie C A D 0  
Data Delivery Specitications portions of the District's CllS Data Delivery Sprcilicalions. Rrvis io~l  3 .  I. ior the 
following layers: 

I. CARTOGRAPHIC FEATURES (CP - l 10) 
2. CORNERS (CP - 210) 
3. MISCELLANEOUS CONTROL SURVEY POINTS (CP - 115) 
4. STRUCTURE (CP - 360) 
5. BRIDGE (CP - 608) 
6. CANAL SYSTEM (CP - 610) 
7. CULVERT (CP - 612) 
8. FCD PROJECT FACILITY (CP - 620) 
9. STREET DETAIL (CP - 660) 
lo. ELEVATION (LAND) (CP - 710) 
l I. RIVER SYSTEM (CP - 960) 

The consultant is to only fill out those layers for which data is developed during the course o f  this study. I f  tlie 
consultant has data that doesn't fall into one o f  the above layers, the consultant shall contact the District in  order to 
determine what to do with that data. The consultant must follow the applicable CADD specifications when 
developing their CADD files. The CADD files submitted by the consultant wi l l  be subject to a rigorous quality 
control (QC) check by District staff. 

TASK A5 - DELIVERABLES 

olneer. I. One set o f  the inundation limit exhibits (full size) on mylar sealed by the en,' 

2. 4 copies of the Final Report sealed by the engineer. inundation l imit exhibits, and copies o f  the final HEC- 
RAS models on diskette. 

3 Al l  o f  the CADD data called for in the Final Products Section. 

4. The Digital Terrain Model for the mapping developed for this study. 

5 .  Two (2) sets o f 9 "  X 9" contact prints. 

TASK B - Rittenhouse, Vineyard and Powerline Flood Retarding Structures 

No work is to begin on !Iris Task until autlrorized in writirtg by tlte Dktrict's Project 
Manager. 

TASK D l  -COORDINATION 

After receiving autllorization to proceed with this task, the consultant wi l l  update the project schedule showing 
coordination meetings and completion dates for each of the tasks in the scope. The consultant shall update and 
resubmit this project schedule whenever changes in the schedule occur. 

The consultant shall submit an updated quarterly estitnation uf  the projected billing withi11 14 days o f  Notice to 
Proceed on this task. TllcreaRer. this estitnation will be updated and subniitted to the Districl's I'rojcct Ma11;l;cr at 

least I 0  days prior to tl ie end o f  each quarter. a 
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1112 w i l l  obtai~t an! ticcessnry Rights ot' En!?. T l ~ r  consultant wi l l  I'umisli rlir District \\it11 n list 01a11 
properly o\sners notilied and a satiiple Righi o f  Entry letter. 

1-lie consultant shall nicet \villi officials from Central Arizona Prqiect. tlie Cities o f  Mesa. Gilb'rt nlid Queeti 
Creek and otlisr agrncics ill the sti~dy area f l ie  purpose 01- tllis 11ir.eting is lo notit). tlic111 abolit tlie stt~d! arid 
obtain i~ifonnation on current or planned public works projects in the study area. 

TASK 82 - D A T A  COLLECTION 

The primary source for the topographic inappi~ig data is the Queen Creek DrainageMastcr Study (DMS). This 
niapping was originally developed using aerial photogra~iimetry methods. The horizontal scale is I"  = 700' and 
tlie contour interval is t\vo-feet. This niapping wi l l  need to be augmented by new data outsidc the County 
boundary. Tlie suppleniental topograpliic data and survey work wi l l  be at the satlie scale. and on tlie same 
horizontal and vertical datum as tlie supplied mapping. 

The consultant wi l l  obtain CAP drainage calculations for hydraulic structures in the area as available. The District 
w i l l  provide the consultant with a copy of the Queen Creek DMS. The consultant niay utilize structural and 
hydraulic design data contained in the CAP and DMS for hydraulic modeling of structures within the study area. 

The District w i l l  supply the discharge values to be modeled. The consultant w i l l  conduct a field reconnaissance o f  
the full study reach. This w i l l  include observation o f  channel and floodplain conditions for estimation o f  
Manning's "n" values. photographic documentation o f  floodplain characteristics. determination o f  channel bank 
stations. observation o f  possible overflow and split flow areas. The results o f  the field reconnaissance wi l l  be 
included in the Final Reporl. However, a draft version o f  the field reconnaissance results wi l l  be submitted to the 
District prior to beginning the hydraulic modeling. The field reconnaissance section of the Final Report wi l l  
present the determination of channel and overbank "nu values along with color photographs (or color photocopies) 
of  these areas. Photo locations, structures and "n" values wi l l  be displayed on reduced (usually I I" x 17") scale 
exhibit 

The topographic mapping prepared for the Powerline. Vineyard, and Rinenhouse FRS's wi l l  be developed using a 
Digital Terrain Model (DTM). The D T M  wi l l  be developed and a copy delivered to the District following the 
guidelines stated in  the District's Data Delivery Specifications: The Hydrologic Information System. Revision 3.1. 
June 1. 1998. Topographic mapping wi l l  be provided at a scale o f  1:2400 (1" = 200') with a contour interval of 
two ( 2 )  feet. Mapping wi l l  tie-in to the existing mapping for the Queen Creek Area Drainage Master Study 
(ADMS). and the Queen Creek Hydraulic Master Plan. The topographic mapping n iua meet the quality control 
called for in FEMA-37. Flood Insurance Study Guidelines and Specifications for Study Conaactors. January 
1995. 

A l l  mapping w i l l  be provided using the National Geodetic Verlical Datum o f  1929 (NGVD 29). As-built mapping 
o f  the FRS i s  available based on the North American Vertical Datu~i i  of 1988 (NAVD 88). Tlic consultant wi l l  
include an Elevation Reference Mark (ERM) in its mapping common to the as-built niappin: o f  tlie FRS so that 
the 2 datums tnay be tied together. 

TASK 83 - HYDRAULIC ANALYSIS 

I l ~ e  hydraulic analysis wil l  be preformed using tlie U.S. Artny Corps o f  E~igineers IiEC-IIAS. Vcrsio~t 2.2. Kivcr 
Analysis System coliipiticr niodel. 

I l i e  i11iti;il locati(,n ;!!id oligntncrli 01. cross scctiotis and cl i ; l~ i t ic l  cc~iterl i~ic w i l l  hc s~a l~~ i~ i t l cd  lilr IIIC District's 
review and approval prior tu t l i c  illitin1 digitizing of  tlie cross sectio~i d;tt;i and sliould cl,~\cl!. ~p;~~;i l lc l  tlic existills 
1lo1)d irisurancc stird\. '1-lic u.su;il spacing o l  cross scctio~is wil l  he apprositiiatcly cvcr? 5 0 0  Vcct. IIIIICSS 



geographic or structural constraints dictate closer spacing. Tlie use of a din'erent cross section spaci~ig nil1 
require the approval ofthe District's Pryiect Lla~iager. Cross sectio~is wi l l  extend tlhe till1 width o f t l i c  ithundated 
area. The orientation ofllhe cross sections inlay need to be altered after running the HEC-RAS ~i iodel  to ellsure 
that cross sections are perpendicular to flow. Also. to ensure good hydraulic niodeling of the spillway discharges. 
additional cross sections niay need to be added. or the existing cross seclio~hs niay need to he niovcd. l~ilerpolated 
cross sections wi l l  not be used in the HEC-RAS niodel. Cross section statio~iing \\.ill bc fro111 lefi to riglit looki~i; 
dorvnstrea~u rvitlr the tlhalrve: at station 10.000. 

Manning's n values 'are to be determined using tlie ~netliodology in the USGS report. Esti~hiated Manning's 
Roughness Coeflicients for Strean1 Chan~hels and Flood Plains in  Maricopa County. Arizona. April 1991. 111 

urbanized areas. the consultant may develop 'n' values to represent various densities o f  development. The use o f  
high 'n' values to limit flows through areas of dense development atid low conveyance i s  encouraged. The 
developed 'n' values may be applied to a l l  flow scenarios. 

orecs Prior to the completion o f  the final hydraulic models all oftlie input data must be reviewed to ensure that i t  a, 
with HEC-RAS model results. This includes: the location o f  the channel centerline. reach lengths. Manning's n 
values, ineffective flow limits, discharge values, etc. 

The HEC-RAS models wi l l  be developed using a mixed flow regime. The HEC-RAS ~iiodel should be started R r  
enough downstream to eliminate the alfects of the starting conditions on the downstream limit o f  the study area: 
and reflect a minimized hazard from spillway flows. 

For the north Powerline FRS spillway, three (3) HEC-RAS models wi l l  be prepared using the one-third, two-third. 
and full spillway discharges as supplied by the District. 

For the Vineyard FRS, five (5) HEC-RAS models w i l l  be prepared for the combination spillway flows from the 
south Powerline FRS spillway and the Vineyard FRS spillway as determined by the District. The District w i l l  
provide the consultant with the five (5) spillway flows to be modeled. 

For the Rittenhouse FRS, HEC-RAS models wi l l  be developed using the one-third, two-third, and full spillway 
discharges as supplied by the District. Depending on whether failure and non-failure scenarios are needed for the 
existing diversion dike immediately downstream of the spillway, a minimum of three (3) and as many as six (6) 
HEC-RAS models may need to be prepared. 

For the area downstream o f  the Powerline and Vineyard FRS' where flows from the two structures combine, the 
District w i l l  supply the discharges to be used in the modeling. 

The CAP wi l l  be modeled assuming a spillage overtop o f  the higher o f  the 2 canal banks along the spillway 
flowage lines. The CAP wi l l  be assumed full ar the time o f  overtopping and, therefore, no reduction in  spillway 
discharge wi l l  be made at the CAP. 

Several diversion dikes are present in the watershed. Where diversion dikes are encountered in the f low path and 
are not overtopped. dikes w i l l  be analyzed based on the worst case scenarios. failed vs. not failed. Where dikes 
are overtopped, they wil l  be analyzed assuming failure o f  the dike. 

For the north Powerline FRS spillway, flows are assumed to be traveling in a southwesterly direction. I f  mapping. 
modeling, or surveying prepared under this study refutes this assumption and flows are determined to be moving 
northwesterly. additional mapping wi l l  be required under a separate contract or a Change Order lo  this contract. 

For braided channels, each branch slhould be tilodeled with its lhighest anticipated discharge value. This lniglll 
require more than one HEC-RAS model to delineate the inundation limits in these areas. A rating curve ~hhust be 
determined and the discharge contained within t l~c  channel. Tlie percentage ofd~scliarge in each overha~hk illld t l l ~  
~ n a i ~ i  channel ~iiust he closely assessed \\,ithi11 tlie split llotv arca. as well ns upstre;tlrl arld d(~rvnstrcnrn of it .  



The consultant i s  to setup the HEC-RAS niodels so that tlie cross sections are broken into as Inany segments as 
practical for detcnnining !lie ~nasimum depth and velocity along tlie cross section. The consultant wi l l  need to 
calculate the time i t  takes for flows to travel from the spillway to each cross section. 

Cross sections sllall be plotted showins, computed water surface profiles. ineffective f lon areas. "11" values. 
~~icroac l i~ i ie~ i ts .  clia~inel statiolling. and other pertinent infonilation. Tlie consultant i s  to 1n1aLe retinements to the 
HEC-RAS model based on review o f  tlie niodel by the Districl and other interested Agencies Adjust~iients to the 
input paranieters for obtaining the most realistic results are considered nornlal to thescope of ~vork. 

TASK 84  - F I N A L  PRODUCTS 

Develop an inundation limit exhibit using the supplied topographic data on 24" x 36" size sheets. Tlie use o f  any 

. larger size sheets wi l l  require approval from the District's Project Manager. and the masiniu~n size allowed i s  33" 
s 46". This exhibit w i l l  use the District's standard border, title block, and legend fonnat. Shown on this exhibit 
wi l l  be the inundation limits for tlie three discharges, cross section locations. thalweg location. supplied 
topographic data, consultant developed topographic data or revisions, major and appropriate minor road names, 
and elevation reference marks. This exhibit w i l l  be plotted at the same scale as the originally supplied 
topographic data. The use of a different scale w i l l  require approval o f  the District's Project Manager. A table 
must be included on this exhibit showing the computed water surface elevation of  each cross section for each 
discharge modeled, and other pertinent information such as maximum depth, velocity, and travel time from the 
spillway to each cross section. In the case o f  split or braided flow the maximum inundation limit should be shown 
and the maximum water surface elevation for each portion o f  the cross section listed. At the end o f  the study one 
complete set o f  inundation limit exhibits wi l l  be submitted on non-erasable mylar (3 m i l  or thicker), and w i l l  be 
sealed by the engineer. N o  sticky backs or other types of tape produce shall be applied to the mylars. 

An overall Final Report for the study wi l l  be developed. This report wi l l  include, a narrative description o f  the 
purpose of this study, what steps were undertaken to complete this study, any assumptions made, minutes of 
meetings with officials from Central Arizona Project, the Cities, and agencies, reconnaissance results, and a 
reduced size (I I" x 17") copy of the inundation limit exhibit. Included as appendixes to this repon should be 
printouts o f  the HEC-RAS models, plot o f  !he cross sections, supporting calculations for any other hydraulic 
analysis done, and a copy of any supplemental survey work performed. 

The electronic drawings developed for this study w i l l  be submitted in a CADD format that is suitable for 
translation into the District's Hydrologic Information System (HIS). The drawings wi l l  be prepared in  
conformance with the CADD Data Delivery Specitications portions (primarily Chapter 3 and Appendix C) of  the 
District's HIS Data Delivery Specifications, Revision 3.1, for the following layers: . 

I. NDXPRJ (CP - 40) 
2. PRJ (CP - 60) 
3. DQ.TBL (CP-410) 
4. PRJDAT.TBL (CP - 430) 
5. SPILLWAY BASELINE ROUTE SYSTEM (CP - 588) 
6. SPILLWAY CROSS SECTION (CP - 590) 
7. SPILLWAY ZONE (CP - 591) 
8. HEC-RAS OUTPUT (CP - 599) 

Al l  topographic data developed for this study by tlie consultant wi l l  be prepared in confonliancc with the CADD 
Da ta  Delivery Specifications portions o f  the District's HIS Data Delivery Specilications. Rcvision 3.1, for the 
Ibl lo~ving layers: 

I. CARI'OCKAI'IIIC FEAl'URES (CI'- 110) 
2. CORNERS (CP - 210) 
3 MISCELLANEOUS CONTROL SURVEY POlNrS (CI'- 2 I0 
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4. STRUCTURE (CP - 360) 
5. BRIDGE (CP - 608) 
6. C A N A L  SYSTEM (CP - 610) 
7. CULVERT (CP - 612) 
8. FCD PROJECT FACILITY (CP - 620) 
9. STREET DETAIL (CP - 660) 
lo. ELEVATION (LAND) (CP - 710) 
I I. RIVER SYSTEM (CP - 960) 

The consultant is to only fill out those layers for which data i s  developed during the course ofthis study. If the 
consultant has data that doesn't fall into one of the above layers, the consultant shall contact the District in order to 
determine what to do with that data. The consultant must follow the applicable CADD specifications when 
developing their CADD files. The CADD files submitted by the consultant wi l l  be subject to a rigorous quality 
control (QC) check by District stan. 

TASK 85- DELIVERABLES 

I. One set o f  the inundation limit exhibits (full size) on mylar sealed by the engineer. 

2.4 copies o f  the Final Report sealed by the engineer, inundation limit exhibits, and copies of the HEC-RAS models 
on diskene. 

3. A l l  o f  the CADD data called for in che Final Products Section. 

4. Digital Terrain Models for the new topographic mapping developed for this study 

5. Two (2) sets of9" X 9" contact prints. 
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a MANNING'S 'n' VALUE DETERMINATIONS 

I. INTRODUCTION 

A field reconnaissance investigation was conducted on March 23, 2000. The purpose of the trip was to 
gather data, including photographic documentation, for the estimation of Manning's 'n' values for the 
areas in the anticipated flow path downstream of the emergency spillway shared by Powerline and 
Vineyard Flood Retarding Structures. Those in attendance were a representative of the FCDMC and a 
Baker staff member. 

A second field reconnaissance investigation was conducted on September 12, 2000. The purpose of this 
trip was to verify calculated estimated 'n' values for the computed flow area downstream of the joint 
PowerlineNineyard emergency spillway; obtain additional photographic documentation; verify existing 
land use conditions; and, gather data, including photographic documentation, for the estimation of 
Manning's 'n' values for the areas downstream of the southern emergency spillway of the Vineyard 
Flood Retarding Structure. Those in attendance were two Baker staff members. 

11. METHODOLOGY 

Manning's 'n' values were assigned based on field observation using the methodology described in 
Estimated Manning's Roughness Coeffients for Stream Channels and Flood Plains in Maricopa 
County, Arizona, a manual prepared by the U.S. Geological Survey for the FCDMC. A base 'n' value 
(nb) was assigned according to the bed material. In accordance with the manual, adjustments to the nb 
were then made to account for factors affecting the roughness characteristics such as degree of 
irregularity, effects of obstructions, and vegetation. Typical photographs and calculations for the 'n' 
values for the areas are included in this section. 

The inundation area was basically divided into 3 land use conditions: concrete channel, natural desert, 
and agricultural land. Land use assignments are based on existing conditions and are shown on the Land 
Use Map included in this section. 

Concrete Channel: The Powerline Floodway is a concrete lined channel carrying principal spillway 
discharges from the Powerline and Vineyard FRS's. For this spillway inundation study, the Powerline 
Floodway will cany a portion of spillway flows. It represents the maximum conveyance corridor and, 
therefore, was assigned main channel stationing. The 'n' value for concrete channel is 0.015. 

Nahrral Desert: This land use includes the area immediately downstream of the PowerlineNineyard 
emergency spillway and the Vineyard FRS southern emergency spillway, both in Pinal County, to the 
General Motors Proving Ground approximately one-half mile west of Mountain Road, north of Williams 
Field Road. The area consists of natural desert vegetation, predominantly brushy shrubs with a few 
scattered trees. Brushy vegetation is generally 2 to 4 ft in height. Bed material is a sandy silt. There are 
some scattered homes over the study area. Due to the spacing and small number of structures and the 
width of the floodplain, these were assumed to be only a minor obstruction to flow in the 'n' value 
calculations. The majority of homes located within the inundation area are located either on the very 
outside fringe of the flooding limits or within areas defined in the hydraulic model as ineffective flow 
areas. The 'n' value was determined to he 0.050 for the natural desert overbank areas. This 'n' value 
was also assigned to the area designated as channel below the Vineyard FRS south emergency spillway * and for a small portion of the outfall channel for the Vineyard FRS south emergency spillway above the 
CAP. 
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dgriculturai Land: This land use applies to the large crop fields and citrus groves which are present 
south of Williams Field Road. Field crops generally grown in this part of Maricopa County include 
small grain, corn/sorghum, and alfalfa. For this inundation study, it has been assumed that mature field 
crops and/or citrus groves with fairly dense grass undergrowth will he present on all of the crop fields at 
the time of peak flow over the spillway. In this case, due to the shallow depth of flooding, the crops will 
pose a major obstacle to flow. The 'n' value was determined to be 0.100 for agricultural land under 
mature crop conditions. 

Industrial Land: Industrial growth is occurring in the vicinity of the intersection of Pecos and Mountain 
Roads. Structures include several large buildings and a tire recycling facility. Locations of these 
structures can be reasonably estimated from recent topographic data provided by the District and aerial 
photographs. Blocked obstructions have been used to represent the structures in the HEC-RAS 
modeling. An 'n' value of 0.016 has been assigned to paved asphalt parkinglroad areas immediately 
adjacent to the structures as appropriate. 

Other data used in the 'n' value estimation included aerial contact photographs of the topographic 
mapping area supplied by M&B Aerial Mapping, LLC under this contract and the FCDMC's Drainage 
Design Manual Volume II Hydraulics. 

111. PHOTOGRAPHS AND 'n' VALUE ASSIGNMENTS 

Along with the calculations for the 'n' value assignments, photographs are provided for typical areas 
representing the concrete channel, natural desert, agricultural, and industrial land use conditions. Other 

0 'n' values used in the study are: 

East Side Spillway Inundation Studies - Powerline FRS &Vineyard FRS FCD 98-33 
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Channel Material 

Earthen Spillway (nearly bare ground) 

Earthen Spillway (dense vegetation) 

Asphalt 

'n' Value 

0.022 

0.080 

0.016 
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h 
LOCATION: Powerline PRS and north Vinevard PRS 

CROSS SECTION DESCRIPTION: Concrete Channel (Powerline Ploodway) (Photographs 1 - 3). 

'N' VALUE CALCULATION FOR POWERLINE PRS 

Portion of 
Cross section 

Channel 

Left Overbank 

Right Overbank 

Com~onents 

nb= Concrete 

n l = O  

Weighted and 
Com~osite Values 

n = NIA 

with natural desert in overbank areas. (Photo date March 23,2000) 
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- 
Photo 3. Look - - m (so rt) at Powel :load\ . ,om el . 
Proving Ground. Concrete channel with natural desert in overbank areas. (Pho 
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P9 
LOCATION: Powerline FRS and north and south Vinevard FRS 

CROSS SECTION DESCRIPTION: Natural Desert (Photographs 4 - 8). 

'N' VALUE CALCULATION FOR POWERLINE FRS 

Portion of 
Cross section 

Channel 

Left Overbank 

Right Overbank 

Weighted and 
Com~osite Values 

I'holo 4. Looking clownilrednr isoutliwtst~ across CAP and natural desert ares iron1 tun ~ ~ ~~~~ " ~ ~ ~~-~~ ~ ~~~~~ ~ - ~ ,  
of Powerline FRS. (Photo date March 23,2000) 
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I 
I aesert overbank area along north of Powerline Floodway .. - - 

otors Proving Ground. (Photo date March 23.20001 between Mountain Road and eastern fenceme of General MI 

.s..':;i, F&% 
.I , . 

Photo 6. h o k i n g i e  of 22znd Street 
immediately south of Williams Field Road. photo date September 12,2000) 
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Photo 7. Looking southwest across CAP and natural desert overbank area below Vineyard FRS 
south spillway. photo date September 12,2000) 

Photo 8. Looking northeast at homes on the north side of Williams Field Road immediately west of 
the intersection with Mountain Road. (Photo date September 12,2000) 
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m 
LOCATION: Powerline PRS and north and south Vinevard PRS 

CROSS SECTION DESCRIPTION: Agricultural Land (mature crop) (Photographs 9 - 11). 

'N' VALUE CALCULATION FOR POWERLINE PRS 

Portion of 
Cross section 

Channel 

Left Overhank 

Right Overhank 

Weighted and 
Comuosite Values 

I 
Photo 9. Looking downstream (southwest) across mature crop (small grain) field on south side 
of Williams Field Road just east of intersection of Williams Field and Crismon Roads. (Photo 
date March 23,2000) 
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h 

Photo 10. Looking upstream (southeast) across fallow crop field on south side of Williams Fieli 
Road just east of intersection of Williams Field and Crismon Roads and Photo 7. For 'n' value, 
mature crop assumed. (Photo date March 23,2000) 

Pecos Avenue and Crismon Road. 'n' value of 0.10 assumed. (Photo date September 25, 
2000) 
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S I  
photo 13. Looking northeast across emergency spillway for Powerline FRS and north emergency - - -  
spillway for vineyard FRS fiom the Vineyard FRS embankment toward the Powerline FRS - 
embankment. ('n' = 0.022) (Photo date September 12,2000) 
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h 

transition &om 0.022 in upper spillway (upper leficorner of photo) to 0.050 (center of photo) to 
0.080 for dense vegetation immediately upstream of the CAP. (Photo date September 12,2000) 

vegetation located immediately upstream of the CAP. ('n' = 0.080) (Photo date September 12,2000) 
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Project: Spillway Inundation Studies - Powerline FRS 

Sub.iect: Expansion Ratio Calculations 

Filename: D:/fcdspill/B I/EngfileslExpCalcsl .doc 
/ 

Computed By: CWR Date: 9/1/00 
/ 

Expansion Ratio Calculations 

Location: Powerline FRS - Immediately below emergency spillway outlet, downstream 
of the CAP 

Using Equation B-2: 

Cross Section 1 = Cross Section 18.429 

Cross Section 2 = Cross Section 19.901 (This section has the highest channel 
Froude number at the start of the 
expansion., This will give the highest 
(most conservative expansion ratio.) 

ER = 0.421 + 0.485 ( F ~ ~ F , ' )  + 1.80 X 10.' (Q) 

= 0.421 + 0.485 (2.0711.63) + 1.80 X 10~' (20,000) 

= 1.20 

Check Range in Table B.2: 

b/B = 168717377 = 0.23 Use: b1B = 0.25 

no& = 0.0510.015 = 3.33 Use: n,dn, = 4 

s = 5418100 = 0.0067 ftlft = 35 ftlmi Use: 10 ftlrni 

Then, ER = 1.3 - 2.0 

Use: ER = 2.0 



Proiect: Spillway Inundation Studies - Powerline FRS 

I Subiect: Ex~ansion Ratio Calculations I 
Filename: D:/fcdspilllBlEngfilesPowExpCalcs2.doc 

/ 

Computed By: CWR Date: 1/8/01 
/ 

Expansion Ratio Calculations 

Location: Below confluence of Powerline FRS and Vineyard FRS 

Cross sections 14.410 to 12.481 

Using Equation B-2: 

Cross Section 1 = Cross Section 12.481 

Cross Section 2 = Cross Section 14.410 

ER = 0.421 + 0.485 (FC~IF,') + 1.80 X (Q) 

= 0.421 + 0.485 (0.3810.41) + 1.80 X (29,700) 

Check Range in Table B.2: 

b/B = 100014550 = 0.22 Use. b/B = 0.25 

n,dn, = 0.1010.05 = 2.00 Use: n,dn, = 2 

s = 1816250 = 0.0029 ft/ft = 15 ft/mi Use: 10 ftlmi 

Then, ER = 1.3 - 2.0 

Use: ER = 1.5 

Note: After further modeling of this area, including analysis and calculation of the total 
loss of discharge from the spill, it was determined that an expansion of flows does not 
occur through this entire reach. The inundation area contracts at cross section 13.145. 
ER = 1.5, however, seems reasonable based on the downstream calculations and other 
calculations in the area. Therefore, ER = 1.5 was used in the modeling from cross section 
14.410 to 13.355. The ER was recomputed from cross section 13.145 to 12.382, based 
on the after-spill discharge, and is shown on computations sheet PowExpCalcs3. 



Project: Spillway Inundation Studies - Powerline FRS 

Suhiect: Expansion Ratio Calculations 

I Filename: D:/fcds~ill/BIEnafiles/PowEx~Calcs3.doc I - 
Computed By: CWR Date: 1/12/01 Date: , 

Expansion Ratio Calculations 

(using reduction of full flow discharge due to spill) 

Location: Below confluence of Powerline FRS and Vineyard FRS 

Cross sections 13.145 to 12.382 

Using Equation B-2: 

Cross Section 1 = Cross Section 12.382 

Cross Section 2 = Cross Section 13.145 

ER = 0.421 + 0.485 (FC~R,') + 1.80 X 1 0 ~ ~  (Q) 

= 0.421 + 0.485 (0.6010.50) + 1.80 X 1 0 ~ ~  (14,816) 

= 1.23 

Check Range in Table B.2: 

blB = 100013700 = 0.27 Use: blB = 0.25 

n,dn, = 0.1010.05 = 2.00 Use: n,dn, = 2 

s = 12l41000 = 0.0029 ftlft = 15 ftlmi Use: 10 ftlmi 

Then. ER = 1.3 - 2.0 

Use: ER = 1.5 



Project: Sp~llway Inundation Studies - V~neyatd FRS 

Subject: Expansion Ratio Calculations 

Filename: D:/fcdspilI/B2/Engfiles/VinExpCalcsl.doc , 
Computed By: CWR Date: 11/13/00 Date: I /  13 Oa 

Expansion Ratio Calculations 

Location: Vineyard FRS - Immediately below emergency spillway outlet and 
downstream of the CAP 

Using Equation B-2: 

Cross Section 1 = Cross Section 4200 

Cross Section 2 = Cross Section 9990 

ER = 0.421 + 0.485 (F~~IF, ' )  + 1.80 X (Q)  

= 0.421 + 0.485 (1.0010.39) + 1.80 X 10.' (9,700) 

= 1.84 

Check Range in Table B.2: 

b/B = 74613967 = 0.19 IJse: b/R = 0.25 

n,dn, = 0.0510.05 = 1.00 Use: n,dn, = 1 

s = 3315220 = 0.0063 ftlft = 33.5 ftlmi Use: 10 ftlmi 

Then. ER = 1.5 - 2.0 

Use: ER = 2.0 



HEe- eAs FULL- FL.O(-L CL*L~EL 
FLowCal: Norma! Discharge R e s ~ l t s  

Cross-Section 1 
Elevation: 1568.50 f t  MSL 
Depth: 406 f t  
Discharge 197552 r f i  
Energy Gradient, 0.0019 f t /F t  
Froude Number, 0.1006 
Flaw Reg~me: Subcritical 
Flow Area 54473 sq f t  
Average Velocity: 3.63 f t / s  
Maximum Velocity: 6.33 f t / s  
Compos~te n: 0.0455 
Hydraulic Radius: 352 f t  
Wetted Perimeter: 154.90 i t  

Wetted Tap W~dth  153.98 f t  
Critical Slope, 0.0228 f t / f t  

CA? D\i6irycyFihl+ E L E ~ .  
FlawCalc Normal Discharge Results 

Crass-Section: 1 
Elevation. 156614 i t  MSL 
Depth, 1.30 i t  

Discharge 169.27 c i s  
Energy Gradient: 00019 f t / f t  
Froude Number, 0.0417 
Flow Regime. Subcrtica! 
Flow Area. 128.05 sq i t  
Average Velocity: 1.32 f t / s  
Maximum Velocity: 1.34 f t / s  
Composite n: 0,0453 
Hydraulic Radius: 0.86 f t  
Wetted Perimeter: 14827 f t  
Wetted Top Width 147.94 i t  
Critical Slope: 0.0471 i t / f t  



HEe-tN5 Fvu.. CIdSEL- 

FlowCalc Criticai Discharge Results 

Cross-Section: 2 
Elevation: 1568.90 f t  MSL 
Depth: 2.94 f t  
Discharge: 775.72 cfs 
Flow Regime: Criticai 
Flow Area, 95.75 sq f t  
Average Velocity. 8.10 f t / s  
Hydraulic Radius: 1.07 f t  
Wetted Perimeter 89 27 i t  
Wetted Top Width: 8905 f t  

CA? D~EKTO~FI~.~ EL€\/. 
FlowCalc Critical Discharqe Results 

Cross-Section: 
Elevation: 
Depth: 
Discharge: 
Flow Regime: 
Flow Area: 
Average Veiocity: 
Hydraulic Radius: 
Wetted Perimeter: 
Wetted Top Width: 

2 
1567.95 
1.09 
240.11 
Critical 
40.54 
5.92 
096 
42.35 
42.27 

f t  MSL 
f t  
c f s  



m 
m 
LO 

HEL- Efi5 F d ~ b  Fwd Cd56t 

FiowCa!c Normai Discharge Results 

Cross-Section: 5 
Elevation: 1574.54 f t  MSL 
Depth: 10.49 f t  
Discharge: 322.31 c f s  
Energy Gradient: 0 f t / f t  
Froude Numbec 0.0004 
Flow Regime: Subcritical 
Flow Area: 873.01 sq f t  

Average Velocity: 0.37 f t / s  
Maximum Velocity, 0.37 f t / s  
Composite n: 0 05 
Hydraulic Radius: 7.75 f t 
Wetted Perimeter: 112.58 f t  
Wetted Top Width: 110.07 f t  
Critical Slope: 0.0247 f t / f t  

0+00 2+00 

5 

CA? o\iEProR~uq ELE-d, 

FlowCalc Normal Discharge Results 

Cross-Section: 
Elevation: 

Depth: 

Discharge: 
Energy Gradient: 

Froude Number: 
Flow Regime: 
Flow Area: 
Average Velocity: 
Maximum Velocity: 
Composite n: 

Hydraulic Radius: 
Wetted Perimeter: 
Wetted Top Width: 
Critical Slope: 

5 
1571.43 
7.38 
156,ll 
0 
0.0003 
Subcritical 
545.02 
0.29 
0.29 
0.05 
5.3 
102.85 
100.85 
0.0289 

f t  MSL 
f t 
c f s  
f t / f t  



FlavCalc Normal Discharge Results 

Cross-Section 6 
Elevation. 
Depth. 
Discharge: 
Energy Gladlent: 
Froude Number 
Flow Regime 
Flow Area. 
Average Veloci ty 
Maximum Velocity 
composite n; 
Hydraulic Radlus 
Wet ted Perimeter; 
Wet ted Top Width 
Critical Slope 

1574.54 f t  MSL 
9.7 1 f t  ~ - 

157435 c f s  
0 f t / f t  
0.0001 
Subcritical 
645583 sq f t  
0.24 f t l s  
0 37 f t 1 5  
0 05 
4 C l i  6 ,  

FlorCdlc Normal Discharge Results 
- 

Cross-Section: 6 
Elevation 157200 f t  MSL 
Depth: 717 f t  
D8schdrge: 565.14 c f s  
Energy Gradient 0 f t / f t  
Fioudc Number 0 0001 
Flow Regime: Subcritical 
Flow Area: 2986.68 sq f t  
Average Velocity 0.19 f t / s  
Max~mum Velocity: 0 2 9  f t / ~  
Composite n 0.05 
Hydraulic Radius 2.65 f t  
Wet ted  Perimeter. 112541 f t  
Wet ted  Top Width 1124.25 f t  
Critical Slope 00707 i t /< t  
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CURRENT DATE: 10-03-2000 FILE DATE: 10-03-2000 
CURRENT TIME: 10:29:33 FILE NAME: B1 

.................................................... 
FHWA CULVERT ANALYSIS .................................................... 
HY-8, VERSION 6.1 

' ^ " " "  .." ................................ 
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAc 
' C 3  SITE DATA CULVERT SHAPE, MATERIAL, INLET 3 

L V N L E T  OUTLET CULVERT ' BARRELS 
' V ELEV. ELEV. LENGTH ' SHAPE SPAN RISE MANNING INLET 
'NO.' (ft) (ft) ( ft) I MATERIAL (ft) (ft) n TYPE 
1 31559.00 1557.80 186.00 ' 2 RCB 6.00 6.00 ,012 CONVENTIONAL3 

> ...... , .................................................... , .............................................................................................. \ 

%U 

SUMMARY OF CULVERT FLOWS (cfs) FILE: B1 DATE: 10-03-2000 

ELEV (ft) 
1562.74 
1566.88 
1567.19 

TOTAL 
0.0 

2001.0 
4002.0 
6003.0 
8004.0 
10005.0 
12006.0 
14007.0 
16008.0 
18009.0 
20000.0 

2 3 4 5 6 ROADWAY ITR 
0.0 0.0 0.0 0.0 0.0 0.00 1 
0.0 0.0 0.0 0.0 0.0 1274.09 9 
0.0 0.0 0.0 0.0 0.0 3231.97 4 
0.0 0.0 0.0 0.0 0.0 5221.77 4 
0.0 0.0 0.0 0.0 0.0 7158.44 3 
0.0 0.0 0.0 0.0 0.0 9152.90 3 
0.0 0.0 0.0 0.0 0.0 11147.48 3 
0.0 0.0 0.0 0.0 0.0 13144.06 3 
0.0 0.0 0.0 0.0 0.0 15140.40 3 
0.0 0.0 0.0 0.0 0.0 17135.38 3 
0.0 0.0 0.0 0.0 0.0 19114.03 3 

1566.50 678.1 678.1 0.0 0.0 0.0 0.0 0.0 OVERTOPPING 

SUMMARY OF ITERATIVE SOLUTION ERRORS FILE: B1 DATE: 10-03-2000 

HEAD 
ELEV (ft) 
1562.74 
1566.88 
1567.19 
1567.43 
1567.64 
1567.83 
1568.01 
1568.18 
1568.33 
1568.48 

HEAD 
ERROR (ft) 

0.000 
-0.004 
-0.003 
-0.007 
-0.005 
-0.004 
-0.003 
-0.002 
-0.001 
-0.001 

TOTAL 
FLOW (cf 

0.00 
2001.00 
4002.00 
6003.00 
8004.00 
10005.00 
12006.00 
14007.00 
16008.00 
18009.00 

FLOW 
is) ERROR (cfs) 

0.00 
11.55 
24.95 
13.33 
58.79 
48.26 
39.28 
29.46 
20.95 
14.68 

% FLOW 
ERROR 
0.00 
0.58 
0.62 
0.22 
0.73 
0.48 
0.33 
0.21 
0.13 
0.08 



CURRENT DATE: 10-03-2000 FILE DATE: 10-03-2000 
CURRENT TIME: 10:29:33 FILE NAME: B1 

PERFORMANCE CURVE FOR CULVERT 1 - 2( 6.00 (it) BY 6.00 (it)) RCB 

DIS- HEAD- INLET OUTLET 
CHARGE WATER CONTROL CONTROL FLOW NORMAL CRIT. OUTLET TW OUTLET TW 
FLOW ELEV. DEPTH DEPTH TYPE DEPTH DEPTH DEPTH DEPTH VEL. VEL. 
(cfs) (ft) (it) (ft) <F4> (ft) (it) (ft) (ft) (fps) (fps) 

0.00 1562.74 0.00 3.74 0-NF 0.00 0.00 0.00 4.94 0.00 0.00 
715.36 1566.87 7.87 7.875-S2n 4.12 4.81 4.20 4.94 14.20 0.00 
745.08 1567.18 8.18 8.185-S2n 4.26 4.94 4.33 4.94 14.34 0.00 
767.89 1567.43 8.43 8.435-S2n 4.36 5.04 4.43 4.94 14.45 0.00 
786.77 1567.63 8.63 8.63 5-S2n 4.44 5.12 4.51 4.94 14.53 0.00 
803.84 1567.83 8.83 8.835-S2n 4.52 5.20 4.59 4.94 14.61 0.00 
819.24 1568.00 9.00 9.005-S2n 4.59 5.26 4.66 4.94 14.64 0.00 
833.47 1568.17 9.17 9.175-S2n 4.65 5.32 4.72 4.94 14.71 0.00 
846.65 1568.33 9.33 9.33 5-S2n 4.71 5.38 4.78 4.94 14.77 0.00 
858.95 1568.48 9.48 9.485-S2n 4.76 5.43 4.83 4.94 14.82 0.00 
870.22 1568.62 9.62 9.625-S2n 4.81 5.48 4.88 4.94 14.87 0.00 

El. inlet face invert 1559.00 ft El. outlet invert 1557.80 it 
El. inlet throat invert 0.00 it El. inlet crest 0.00 it 

0 - * * * * *  SITE DATA * * * * *  CULVERT INVERT * * * * * * * * * * * * * *  
INLET STATION 0.00 it 
INLET ELEVATION 1559.00 ft 
OUTLET STATION 186.00 it 
OUTLET ELEVATION 1557.80 ft 
NUMBER OF BARRELS 2 
SLOPE (V/H) 0.0065 
CULVERT LENGTH ALONG SLOPE 186.00 it 

* * * * *  CULVERT DATA SUMMARY . . . . . . . . . . . . . . . . . . . . . . . .  
BARREL SHAPE BOX 
BARREL SPAN 6.00 ft 
BARREL RISE 6.00 ft 
BARREL MATERIAL CONCRETE 
BARREL MANNING'S n 0.012 
INLET TYPE CONVENTIONAL 
INLET EDGE AND WALL SQUARE EDGE (30-75 DEG. FLARE) 
INLET DEPRESSION NONE 



CURRENT DATE: 10-03-2000 
CURRENT TIME: 10:29:33 

FILE DATE: 10-03-2000 
FILE NAME: B1 

wnAr,nnnnnA A&Ai,& A A ~ n n n A A ~ ~ ~ n n K n n ~ ~ ~ i , i r r ~ , i w ; i ~ \  
I L ~ A A n n ~ ~ ~ 2 A A n n n  mAnnN\.mnnIL4Anniiic\n 

T A I  I .!.!AT13 

CONSTANT WATER SURFACE ELEVATION 
1562.74 

ROADWAY SURFACE 
EMBANKMENT TOP WIDTH 
CREST LENGTH 
OVERTOPPING CREST ELEVATTON 

GRAVEL 
146.00 it 

2065.00 'it 
1566.50 f t  



Powerline Floodway at the CAP 
Analysis using 1 Third Spillway Plow ( 6 6 6 7  cfs) 

CURRENT DATE: 1 0 - 0 3 - 2 0 0 0  
CURRENT TIME: 1 0 : 5 3 : 3 5  

FILE DATE: 10-03-2000  
FILE NAME: B1 

AiiAanRN\Ai,nnnRnA,nninN\*nA~An*iiA*K;i7,nrlAAAnnn&n77 ,\>,, i,i,I\nn,AnAAn~,iAp,oJJARt;v\v\ 
*nAiiriww ~ n n n A h * d i d n i \ l i n h h i \ i i  

FhWA CULVERT AVAIYSIS 

l C 3  SITE DATA CULVERT SHAPE, MATERIAL, INLET 3 

' L ' INLET OUTLET CULVERT ' BARRELS 3 

V ' ELEV. ELEV. LENGTH ' SHAPE SPAN RISE MANNING INLET 
'NO.' (ft) (ft) (ft) ' MATERIAL (ft) (ft) n TYPE I 

1 3 1 5 5 9 . 0 0  1 5 5 7 . 8 0  1 8 6 . 0 0  ' 2  RCB 6 . 0 0  6 . 0 0  . 0 1 2  CONVENTIONAL" 
~ . . . . . . , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . , . , , , . , . , , , , , , , . . . . . , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . , . , . , . . . . . . . . . . . , , , , . . . . . . . . \ 
\U 

SUMMARY OF CULVERT FLOWS (cfs) FILE: B1 DATE: 10-03-2000  

ELEV (ft) 
1 5 6 1 . 3 0  
1 5 6 6 . 4 6  
1 5 6 6 . 7 5  

TOTAL 
0 . 0  

7 0 0 . 0  
1 4 0 0 . 0  
2 1 0 0 . 0  
2 8 0 0 . 0  
3 5 0 0 . 0  
4 2 0 0 . 0  
4 9 0 0 . 0  
5 6 0 0 . 0  
6 3 0 0 . 0  
6 6 6 7 . 0  

ROADWAY ITR 
0 . 0 0  1 
0 . 0 0  3 0  

6 8 9 . 3 3  7  
1 3 7 0 . 7 4  5  
2 0 4 9 . 6 2  4  
2 7 4 5 . 0 1  4  
3 4 4 0 . 2 1  4  
4 1 0 4 . 6 9  3  
4 7 9 7 . 7 1  3  
5 4 9 1 . 9 9  3 
5 8 6 9 . 6 4  3  

1 5 6 6 . 5 0  6 7 8 . 7  6 7 8 . 7  0 . 0  0 . 0  0 . 0  0 . 0  0 . 0  OVERTOPPING 

SUMMARY OF ITERATIVE SOLUTION ERRORS FILE: B1 DATE: 10-03-2000  

HEAD 
ELEV (ft) 

1 5 6 1 . 3 0  
1 5 6 6 . 4 6  
1 5 6 6 . 7 5  
1 5 6 6 . 9 0  
1 5 6 7 . 0 1  
1 5 6 7 . 1 2  
1 5 6 7 . 2 2  
1 5 6 7 . 3 0  
1 5 6 7 . 3 8  
1 5 6 7 . 4 6  

HEAD 
ERROR (ft 

0 . 0 0 0  
- 0 . 0 0 5  
- 0 . 0 0 3  
- 0 . 0 0 4  
- 0 . 0 0 8  
- 0 . 0 0 6  
- 0 . 0 0 5  
- 0 . 0 0 4  
- 0 . 0 0 4  
- 0 . 0 0 3  

TOTAL 
) FLOW ( c f  

0 . 0 0  
7 0 0 . 0 0  

1 4 0 0 . 0 0  
2 1 0 0 . 0 0  
2 8 0 0 . 0 0  
3 5 0 0 . 0 0  
4 2 0 0 . 0 0  
4 9 0 0 . 0 0  
5 6 0 0 . 0 0  
6 3 0 0 . 0 0  

FLOW 
is) ERROR (cfs) 

0 . 0 0  
2 4 . 8 3  

7 . 0 1  
1 1 . 8 3  
2 1 . 3 4  
1 5 . 9 4  
1 1 . 7 7  
3 9 . 4 3  
3 8 . 7 8  
3 7 . 2 6  

8 FLOW 
ERROR 

0 . 0 0  
3 . 5 5  
0 . 5 0  
0 . 5 6  
0 . 7 6  
0 . 4 6  
0 . 2 8  
0 . 8 0  
0 . 6 9  
0 . 5 9  



CURRENT DATE: 10-03-2000 FILE DATE: 10-03-2000 
CURRENT TIME: 10:53:35 FILE NAME: B 1  

PERFORMANCE CURVE FOR CULVERT 1 - 2( 6.00 (ft) BY 6.00 (ft)) RCB 

DIS- HEAD INLET OUTLET 
CHARGE WATER CONTROL CONTROL FLOW NORMAL CRIT. OUTLET TW OUTLET TW 
FLOW ELEV. DEPTH DEPTH TYPE DEPTH DEPTH DEPTH DEPTH VEL. VEL. 

0.00 1561.30 0.00 2.30 O-NF 0.00 0.00 0.00 3.50 0.00 0.00 
675.17 1566.46 7.46 7.465-S2n 3.94 4.63 4.02 3.50 14.01 0.00 
703.66 1566.75 7.75 7.755-S2n 4.07 4.75 4.14 3.50 14.15 0.00 
717.42 1566.89 7.89 7.895-S2n 4.13 4.82 4.21 3.50 14.21 0.00 
729.04 1567.01 8.01 8.015-S2n 4.19 4.87 4.26 3.50 14.27 0.00 
739.04 1567.11 8.11 8.11 5-S2n 4.23 4.91 4.30 3.50 14.31 0.00 
748.02 1567.21 8.21 8.215-S2n 4.27 4.95 4.34 3.50 14.36 0.00 
755.89 1567.29 8.29 8.295-S2n 4.31 4.99 4.38 3.50 14.39 0.00 
763.51 1567.38 8.38 8.385-S2n 4.34 5.02 4.41 3.50 14.43 0.00 
770.76 1567.46 8.46 8.465-S2n 4.37 5.05 4.44 3.50 14.46 0.00 
774.54 1567.50 8.50 8.505-S2n 4.39 5.07 4.46 3.50 14.48 0.00 

El. inlet face invert 1559.00 ft El. outlet invert 1557.80 ft 
El. inlet throat invert 0.00 ft El. inlet crest 0.00 ft 

a - * * * * *  SITE DATA * * * * *  CULVERT INVERT * * * * * * * * * * * * * *  
INLET STATION 0.00 ft 
INLET ELEVATION 1559.00 ft 
OUTLET STATION 186.00 ft 
OUTLET ELEVATION 1557.80 ft 
NUMBER OF BARRELS 2 
SLOPE (V/H) 0.0065 
CULVERT LENGTH ALONG SLOPE 186.00 it 

* * * * *  CULVERT DATA SUMMARY . . . . . . . . . . . . . . . . . . . . . . . .  
BARREL SHAPE BOX 
BARREL SPAN 6.00 ft 
BARREL RISE 6.00 ft 
BARREL MATERIAL CONCRETE 
BARREL MANNING'S n 0.012 
INLET TYPE CONVENTIONAL 
INLET EDGE AND WALL SQUARE EDGE 130-75 DEG. FLARE) 
INLET DEPRESSION NONE 



CURRENT DATE: 10-03-2000 
CURRENT TIME: 10:53:35 

FILE DATE: 10-03-2000 
FILE NAME: B1 

.................................................... .................................................... 
TAILWATER AAAAAAAAAAAAAAAAAAAAAAAAAAA 

CONSTANT WATER SURFACE ELEVATION 
1561.30 

ROADWAY SURFACE 
EMBANKMENT TOP WIDTH 
CREST LENGTH 
OVERTOPPING CREST ELEVATION 

GRAVEL 
146.00 f t  

2065.00 ft 
1566.50 ft 



Trapezoidal Channel Analysis & Design 
Open Channel - Uniform flow 

Worksheet Name: Powerlinel 

Comment: Powerline Floodway Capacity - 5 7 A  I ' Z f  00 TO 50 $00 

Solve For Discharge 

Given Input Data: 

Bottom Width . . . . .  6.00 ft 
Left Side Slope.. 1.50:l (H:V) 
Right Side Slope. 1.50:l (H:V) 
Manning's n...... 0.015 
Channel Slope . . . .  0.0059 ft/ft 
Depth . . . . . . . . . . . .  5.25 ft 

Computed Results: 

Discharge . . . . . . . .  1132.93 cfs 
Velocity . . . . . . . . .  15.55 fps 
Flow Area . . . . . . . .  72.84 sf 
Flow Top Width . . .  21.75 ft 
Wetted Perimeter. 24.93 ft 
Critical Depth . . .  6.41 ft 
Critical Slope . . .  0.0025 ft/ft 
Froude Number . . . .  1.50 (flow is Supercritical) 

Open Channel Flow Module, Version 3.43 (c) 1991 
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 06708 



Trapezoidal Channel Analysis & Design 
Open Channel - Uniform flow 

Worksheet Name: Powerlinel 

Comment: Powerline Floodway Capacity - 50 too TD 74+00 

Solve For Discharge 

Given Input Data: 

Bottom Width . . . . .  6.00 ft 
Left Side Slope.. 1.50:l (H:V) 
Right Side Slope. 1.50:l (H:V) 
Manning's n...... 0.015 
Channel Slope . . . .  0.0073 ft/ft 
Depth . . . . . . . . . . . .  5.25 ft 

Computed Results: 

Discharge . . . . . . . .  1260.20 cfs 
. . . . . . . . .  Velocity 17.30 fps 

Flow Area. . . . . . . .  72.84 sf 
Flow Top Width . . .  21.75 ft 
Wetted Perimeter. 24.93 ft 
Critical Depth . . .  6.76 ft 
Critical Slope . . .  0.0025 ft/ft 
Froude Number . . . .  1.67 (flow is Supercritical) 

Open Channel Flow Module, Version 3.43 (c) 1991 
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 06708 



Trapezoidal Channel Analysis & Design 
Open Channel - Uniform flow 

Worksheet Name: Powerlinel 

Comment : Powerline Floodway Capacity - 57A 76+Oo TQ ~ T A  214 t 2.5 

Solve For Discharge 

Given Input Data: 

Bottom Width . . . . .  6.00 ft 
Left Side Slope.. 1.50:l (H:V) 
Right Side Slope. 1.50:l ( H : V )  
Manning's n...... 0.015 

. . . .  Channel Slope 0.0057 ft/ft 
Depth . . . . . . . . . . . .  5.50 ft 

Computed Results: 

Discharge . . . . . . . .  1228.59 cfs 
Velocity . . . . . . . . .  15.68 fps 
Flow Area. . . . . . . .  78.38 sf 
Flow Top Width . . .  22.50 ft 
Wetted Perimeter. 25.83 ft 
Critical Depth . . .  6.67 ft 

. . .  Critical Slope 0.0025 ft/ft 
Froude Number . . . .  1.48 (flow is Supercritical) 

Open Channel Flow Module, Version 3.43 (c) 1991 
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 06708 



Rectangular Channel Analysis & Design 
Open Channel - Uniform flow 

Worksheet Name: Powerline @ GM Track 

Comment: Powerline @ GM Track 

Solve For Discharge 

Given Input Data: 

Bottom Width . . . . .  8.00 ft 
Manning's n...... 0.015 
Channel Slope . . . .  0.0036 ft/ft 
Depth . . . . . . . . . . . .  6.75 ft 

Computed Results: 
Discharge . . . . . . . .  593.07 cfs 
Velocity . . . . . . . . .  10.98 fps 
Flow Area . . . . . . . .  54 .OO sf 
Flow Top Width . . .  8.00 ft 
Wetted Perimeter. 21.50 ft 
Critical Depth . . .  5.55 ft 
Critical Slope . . .  0.0059 ft/ft 
Froude Number . . . .  0.74 (flow is Subcritical) 

Open Channel Flow Module, Version 3.43 (c) 1991 
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 06708 



HEADWATER DEPTH 
FOR BOX CULVERTS 

IV-AU OF m L 1 C  -OD ,AN lOdl 
WITH INLET CONTROL 



Project: Spillway Inundation Study - Powerline FRS and Vineyard FRS 
Subject: Calculate the Spill Over the GM Track - Full Flow Scenario 

Location: X-Secs. 14.218 to 13.054 File: Spi1ls.xls G& Worksheet: ull 
Computed By: CWR Date: January 12,2001 Checked By: Date: 

FULL FLOW 
Spill Over General Motors Proving Ground Track 

Weir Equation (Q = CLH") will be used to compute spills over the track where: 

Q = Discharge (cfs) 
C = Coefficient of discharge (from Brater and King, "Handbook of Hydraulics", Table 5-3) 
L = Length between cross sections 
H = Average Head between cross sections 

"' Spill between 14.218 and 14.313 occurs over a very short distance of the total length between the 2 cross 
sections and at a very shallow depth (0.25 ft) at cross section 14.218. Therefore, the spill between these 2 
sections was assumed to be 0 cfs. 



Project: Spillway Inundation Study - Powerl~ne FRS and Vineyard FRS 
Subject: Calculate the Spill Over the GM Track - Full Flow Scenario 

Location: X-Secs. 14.218 to 13.054 File: S~ills.xls Worksheet: 2Thir s 

Computed By: Date: January 12,2001 Checked By: & Date: 

213 FLOW 
Spill Over General Motors Proving Ground Track 

Weir Equation (Q = CLH~') will be used to compute spills over the track where: 

Q = Discharge (cfs) 
C = Coefficient of discharge (from Brater and King, "Handbook of Hydraulics", Table 5-3) 
L = Length between cross sections 
H = Average Head between cross sections 

( I '  Spill between 13.145 and 13.355 occurs over a very short distance of the total length between the 2 cross 
sections and at a vely shallow depth (0.38 ft) at cross section 13.355. Therefore, the spill between these 2 
sections was assumed to be 0 cfs 



Project: Spillway Inundation Study - Powerline FRS and Vineyard FRS 
Subject: Calculate the Spill Over the GM Track - Full Flow Scenario 

mm 
Location: X-Secs. 14.218 to 13.054 File: S~ills.xls Worksheet: 1Th' d 

Computed By: CWR Date: January 12,2001 Checked By: & Date: 

113 FLOW 
Spill Over General Motors Proving Ground Track 

Weir Equation (Q = CLH~") will be used to compute spills over the track where: 

Q = Discharge (cfs) 
C = Coefficient of discharge (from Brater and King, "Handbook of Hydraulics", Table 5-3) 
L = Length between cross sections 
H = Average Head between cross sections 



Mannings Coeflicl.030 

Depth 10.00 ft 

Left Side Slope 2.00 H : V 
Right Side Slope 2.00 H : V 
Bottom Width 30.00 ft 

Ellsworth Channel 
Rating Table for Trapezoidal Channel 

Project Description 

Worksheet Ellsworth Chann 

Flow Element Trapezoidal Cha 

Method Manning's Form 

Solve For Discharge 

InDut Data 

Attribute Minimum Maximum Increment 

Slope (11 (1, 0002000 0003000 0000100 

Notes: Rating table depicts changes in capacity resulting from varying the slope. 

Title: Spillway Inundation Studies - Powerline FRS and Vineyard FRS Project Engineer: CWRegester 
v:\fcdspill\taskb\power\engfiles\~ppe1elI~.fm2 Michael Baker Jr., inc. FlowMaster "6.0 [614d] 
03115101 08:00:54 AM 0 Haestad Methods. inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1 of 1 

Slope 
(ftlft) 

Flow 
Area 
(fie) 

Discharg Velocity 
(CIS) (fUs) 

Welted Top 
Perimete Width 

(ft) (n) 



Ellsworth Channel 
Rating Table for Trapezoidal Channel 

Project Description 

Worksheet Ellsworth Chann 

Flow Element Trapezoidal Cha 

Method Manning's Form 

Solve For Discharge 

Input Data 

Mannings Coeflic 0.030 
Slope 002000 fffft 

Len Side Slope 2.00 H : V 

Right Side Slope 2.00 H : V 
Bonom Width 80.00 ft 

Attribute Minimum Maximum Increment 

Depth (ft) 1 .OO 10.00 1 .OO 

Notes: Rating table depicts changes in capacity resulting from varying the depth 

Title: Spillway Inundation Studies - Powerline FRS and Vineyard FRS 
v:\fcd~~ill\taskbbower\en~file~\~o1)ereII~.fm2 Michael Baker Jr.. Ine. 

Project Engineer: CWRegestev 
FlowMaster "6 0 1614d1 

Depth 
(it) 

1.00 
2.00 

6.00 

Wetted 
Perimeter 

(ft) 

84.47 
88.94 
93.42 
97.89 
102.36 

106.83 
111.30 
115.78 
120.25 
124.72 

Discharge 
(cfs) 

178.08 
568.62 

3.001,124.97 
4.001.830.09 
5.002.674.98 

3.654.41 
7.004.765.29 
8.006.005.87 
9,007,375.33 

10.008,873.50 

Top 
Width 

(11) 

84.00 
88.00 
92.00 
96.00 
100.00 

104.00 
100.00 
112.00 
116.00 

120.00 

Velocity 
(ftis) 

2.17 
3.38 
4.36 
5.20 
5.94 
6.62 

7.24 
7.82 
8.36 

8.87 

Flow 
Area 
(fw 
82.0 
168.0 
258.0 
352.0 
450.0 

552.0 
658.0 
768.0 
882.0 

1,0000 



s.0. NO. 23984-002-0000 

subject: Potential Floodinn Limits below Powerline FRS and Vinevard FRS 

ADD~OX. Scale: 1" = 5000' Sheet No. 1 of - 1 

n Drawing NO. 

Computed by CWR Checked By FT Date 3/1/01 



I FLOOD CONTROL D STRICT 



I I CROSS SECTION 

I - 
STREET FLOW SF - 
ELEVATION REFERENCE NARK ERM XXX 

COUNM. PMSH. S l A E  OR county Boundarl 
1NIERNAlK)NAL BWNDMIY 

PANEL WIN1 @ 
W I N G  BOUNDMl .................. 

LEGEND 
INUNDATION AREA BOUNDMY 

1 - " . 
HmRAUUC M E  LINE 
WiTH R M R  MILE i---i 





17.405 (STA W.S. RGT) \ 
17209 (STA W.S. RGT) 

INUNDAnON AREA BOUNDARi 

WDRAUUC Wm RNLR BASE MILE LINE 

CRMS SECTWN 

WATION REFERENCE M R K  

M U W ,  PAFSH. STAlE OR County Boundon 
IMERNID3W BOUNWWI - - - - 

WPING B W N D r n  ..... ..... ........ 
ELEVATION REFERENCE MARKS 

NX: VL -AXON5 IYe EASED W W- 
a m c  YFRTPI~ DINM OF 1'~20. - FICmR ,Pa NCW TO > B e 8  
wm- *I.= " 

1.D. NUMBER ELEVATWN Im DESCRIPnON/LOCI\llQN 

1493.540 %I SE R E W  X MILE E4ST 
OF MOUNTNN RD & XQ 
MUM OF ELUOll RD. 
N: 8W.742.886 
E: 801,785336 

1524.1 10 SEl X' RGM 2W' W OF 
WNEYPRD OF ME WERUNE RD. k 12W' FLCODWAY. NORTH 

N 853,571,871 
E: 808.018.733 

1- THE HYDWiUUC BASE UNE IS CROSS SECTON SIAIICN 10.W 
2- %?Em. OUTSIDE OF W INUNMnMj UMm. EPECTED TO 

UPEFIENCE SWOW FLWDlNG ARE SHOWN ON ME )UPS 
Mlb ME SF-SWBOL. 

400' 800' 

SPILLWAY INUNDATION STUDY 

wn so/ .Em., W P W  7"s w WA!. -,so B( R I D T O U W U r n C  """em m w , w  w scuwr n m m  ran -No To*- ylnn arr ioa m uw*r mmm m TCDYC ro eua u A s*mn i u r  
1.- 2m rnllrnll r w r  wo 2 cawaua ,*mu mi irazarnx "Am x u  wr Y W  m w  WWlNT YC. -OED m m c  W M r r r n * ; .  

(QUEEN CRCW l D Y S  ,omIURI,c YA. i C O  8e-2,) w m o r a  vuL" w ,200. FuWlx. A2 am> s7.7 coil Fxir h " l i .  *i sod 



18.520 (SlA W.S. W) 
18.429 (SlA W.S. LFl) 
17.218 (SlA WS. LFl) 

HYDRAUUC BAY LINE 
wrm RNER MILE 

CROSS YCllON 

ELEXATION REFEKENCZ WRK 

COUNTY. PARJSH. SATE OR County Boundary 
INTERNAIIOUU BOUNMRY 

W P I N G  BOUNOATI ............ ...... 
ELEVATION REFERENCE MARKS 

NOTE u smmc WA~ONS WEU UIE D*WU or IYI ,929. n- 

EO(NYLVU r m a  >sa N N o  To is- 
IUYD- +!.- n 

1.D. NUMBER aNkTlON In! D E S C R l ~ O N / L ~ l l O N  

1499.790 SEl x' REW XXI' EX3 OF 
YINEImD RD. & 6WO' 
SOUTH Cf TPE POWERUNE 

E: 808.549.531 

1- M E  KTTlRAUUC M E  UNt IS CROSS SECTON STAnON ID.OW 
2- STREUS DLmlOE OF WE INUNDAlION UWTS. EIPECTED TO 

EIPERIWCE S W O W  FLWDlNG ARE SHOWN M WE WFS 
wrm ME SF-suusa. 

.' 

SCALE: 1" = 400 FEET 

l 

UB LR.L YLPPI*. C.. ,-. 2ao. aa,ro*ru rwr wo 2' mroua nmu. ,< m,iaKirr m u  w e  w 83 M( I L ~  ~ ( m  VLLLFI aavl wm. pram~x. u 85021 ~ r n  s . ~  c- svrh moil. u ma 



1 1  I LEGEND 

x m  sor rrw wpm me w ur Paan8ro BI w3- v m a m  TO u w  w u c m  ST-os Fa, 
V S T Y D ( ~ Y 1 P A N E m a D m  WNl canaa gum iwT* TOR 

-Dm BC FCriYC To Bum e WIM lWU 
Y b S  m W I N D .  LLC. P W E O  B1 r n C  WCINIEAI*C. 

(Ouzu cara mu5 r m r  uM rco aa-?$ 
I-- XW *aoiOrr*r pri M 2' mTwT I W C I  m i  m I m V  O*NU X U  )ID BI ONt *IS DW "1Yn W 12w. P W X ,  a am> 3747 brl c , , ~  -L PM+ a 

INUNDAnON PRFA BOUNDARY 

mDMUUC Wrm RlMR M E  MILE LINE 

CROSS SECTlON 

STREEI FLOW 

ELNATION REFERENCE lURK 

COUNTY. PPRISH. STATE OR 
I N m u n o w  BWNW 

PWEL POINT 

WPING BOUNDARY 

SF - 
ERM XXX 

Ceunfy Boundav 

@ ................,. 
ELEVATION REFERENCE MARKS 

WE. YL n o ~ m c  E W ~ O N S  mmx rn ohm BISEI) or w inte. NIMIUL 

w x n  F m a  ,Pa NCW TO 1- 
MW- +I.* n I 

1.0. NUMBER ELEVATION (Fir DESCRIPTION/LCCdnON 

NOTES 
1- THE mDRhUUC BASE UNE IS CROSS SECTWN STATON 1O.WO 
2- SIREm. OUrSlDL Of ME INUNMTION UMIIS. EXKCKC TO 

SPERIENCL SWW ~ W D I N G  NLL SHWN ON mE ws 
wrm WE SF -SYMBOL 

INDEX MAP I 

400'  0' 400' 800' 

SCALE: 1 "  = 400 FEET 
CONTOUR INTERVbl = 2 FEEl 

OF MARICOPA COUNTY 
POWERLINE AND VINEYARD 

FLOOD RETARDING STRUCTURES 
SPILLWAY INUNDATION STUDY I 

I FULL SPILLWAY FLOW I 



--*~.=% .*. F.F. *..-*. e.~*e.-.e.?~%.+*.*...~ .... .~.~. . 
I .  . . . . % . . .  .......... . . ... . i... ..................................... i ............................ ... . i... .. . . .. .... 

m 
M E  INUNDATION UMII, AT M E  FOLLOWING CROSS SECnONS. HAS 
BEW m u s m  m WM) /V(D WES NOT WTCH THE STA WS.  
L fT  OR STA W.S. RGT STATED IN ME HEC-P.6 WIPW 
17.218 (STA WS. Lm 
17.134 (ST* W.S. Lm 
17.0+1 (STA W.S. LFI) 
16.665 (STA W.S. LFI) 
16.575 (STA W.S. Ln) 
16.468 (STA W.S. LFI) 
16.373 (STA W 5  LFI) 
16.275 (STA W.S. LFI) 
16.185 (STA W S  Lm 
16.087 (STA W.S. ~m 
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15.913 (STA W.S. LFI) 
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THE INUNMnON UMIT. A7 lHE FOLLOWING CROSS SECTIONS. H45 
BEEN PDJUmO BY M N D  AN0 DOES NOT UATCH THE SlA W.S. 
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LEGEND I 
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POWERLINE AND VINEYARD 
FLOOD RETARDING STRUCTURES 

SPILLWAY INUNDATION STUDY I 



LFI OR 51A W.S. RGT STNED IN THE HEC-RAS OUTPUT: 

.------- - --- 

wrm RMR ME 

CRMS SECTKIN 

ELEVATION REFERENCE M K  

COUW, PARM, STAX OR county Boundar7 
INTERN*TIOWL B O U N W  

W P I N G  WJUNDW .......... .... .... 
ELEVATION REFERENCE MARKS 

Mom 1Y -*TIOM .RE W C D  ON N . w  
ammc mm miuu or 1929. 
-mm F m o R  ,92* N r n  To 1s- 
N*D- *1.'18 it 

I.D. NUMBER ELEVATION (Fll DESCRIPTION/LOCP~ON 

1- THE HMIPAUUC BASE UNE IS CROSS SECTWN SlAnON 1O.W 
2- STREETS OUTSIDE Of THE INUNDAnON UMIIS. EXPECTED TO 

EXPERIENCE swow FLOODING ME snow M THE rws 
WlM M E  SF-SRIBOL. 

0 '  4 0 0 '  8 0 0 '  - 

FCOYC To WE9 N A RLiEil 1UEI *,I w "A5 mIPmD 8( M W R C  Y M  TO wmwl w l C C U P Y I  li-6 Frn 
7.- _. "0AZmn.L - m r cwmr m w u  mr r n l Z O W  I Y N U  lN w B1 

I 
(OYELN CSZEK *Dm 7-IC LYR FCO 86.23, I 



0 m rn __I W"40II~ 1W m-I anow03 .I m. llCn XWOIILm Ooi -_I 
V1-m a,, rrm rmlaoi r"m xnx, w33noi 

m, urn " w mm a 3m3, 
Ylmr~s morn an nmum 01 soown ~~nmmorow is owau m an rfvl :m omwa warn 

! m 

I 
~011\130?/NOild13230 (U) NOUVNB 

1 

~ ...... ,..,.,..,. . lXVONilOB 3Nldd\m 

@ lNlW 13Wd 

- - - - fiapuooa Cno3 
HNOOE WOUWi~XNI 

no 31~1; 'HSIW~ "Mnm 

XXX W? YM 33N383Dn NOUVN13 

- JS MOU U3U 



HEC-RAS September 1998 Version 2.2 
U.S. ~ r m y  Corp of Engineers 
Hydrologic Engineering Center 

609 Second Street, Suite D 
Davis, California 95616-4687 

(916) 156-1104 

X X XXXXXX XXXX XXXX XX XXXX 
X X X X X X X X X  X 
X X X X X X  X X X  
XXXXXXX XXXX X XXX XXXX XXXXXX XXXX 
X X X X X X X X X 
X X X X X X X  X X X 
X X XXXXXX XXXX X X X X XXXXX 

PROJECT DATA 
Project Title: East Side SIS - Powerline FRS 
Project File : PowFull.prj 
Run Date and Time: 02/13/2002 2:09:56 PM 

Project in English units 

Project Description: 
spillway Inundation Study for Powerline FRS - Full Spillway Flow 
Scenario 

Powerline FRS Emergency Spillway to Ellsworth Road 

FCD 
98-33 
Michael Baker Jr., Inc. 

PLAN DATA 

Plan Title: Full Spillway Flow 
Plan File : m:\folders from V\Fcdspill\TaskB\Power\HECRAS\De~12O1\HEC-S\Power\full\PowFull.P01 

Geometry Title: Existing Conditions Geometry 
Geometry File : m:\Folders from v\Fcdspill\TaskB\Power\HECRAS\Dec1201\HEC- 

RRS\Power\full\PowFull.G01 

Flow Title : Full Flow Profile (Mixed Flow Regime) 
Flow File : m:\Folders from V\Fcdspill\TaskB\Power\HECRAs\Dec1201\HEC- 

RAS\Power\full\PowFull.FOl 

Plan Summary Information: 
Nwnber of: Cross Sections = 86 Mulitple Openings = 0 

Culverts = 0 Inline Weirs = 0 
Bridges = 0 

Computational Information 
water surface calculation tolerance = 0.01 
Critical depth calculaton tolerance = 0.01 
Maximum number of interations = 20 
Maximum difference tolerance = 0.3 
Flow tolerance factor = 0.001 

Computation Options 
Critical depth computed only where necessary 
Conveyance Calculation Method: At breaks in n values only 
Friction Slope Method: Average Conveyance 
Computational Flow Regime: suhcritical Flow 

FLOW DATA 

Powerline FRS Full Spillway Flow 
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Flow Title: Full Flow Profile (Mixed Flow Regime) 
Flow File : m:\Folders from ~\~cds~ill\~askB\?ower\HECRAS\Decl201\HEC-RAS\Power\fuli\PowFull.FO1 

Flow Data lcfs) 

River 
Powerline FRS 
Powerline FRS 
Powerline FRS 
Powerline FRS 
Powerline FRS 
Powerline FRS 
Powelline FRS 
Powerline FRS 
Powerline FRS 
Powerline FRS 
Powerline FRS 

Reach RS 
Powerline 20.000 
Powerline 14.790 
Powerline 14.218 
Powerline 13.940 
Powerline 13.750 
Powerline 13.560 
Powerline 13.355 
Powerline 13.169 
Powerline 13.111 
Powerline 13.054 
Powerline 11.028 

Boundary Conditions 

River Reach Profile 

Powerline FRS Powerline PF 3 

Upstrewn Domstream 

Critical Normal S = ,0033 

GEOMETRY DATA 

Geometry Title: Existing Conditions Geometry 
Geometry File : m:\€olders from V\Fcdspill\TaskB\Power\HECRAS\Decl201\HEC-RAS\Pw\full\PowFull.GO1 

CROSS SECTION RIVER: Powerline FRS 
REACH: Powerline RS: 20.000 

INPDT 
Description: Upstream embanhent of the Powerline FRS and Vineyard FRS 

principal spillways outlet collection channel. The collection 
channel is the upper limit of the Pawerline Floodway. 

station Elevation Data num= 45 
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 

8586.53 1579.11 8612.94 1570 8616.46 1568.79 8653.31 1566.55 8665.91 1566.33 
8679.32 1566.26 8714.95 1566.6 8765.61 1566.83 8779.71 1566.76 8800.87 1566.65 
8846.99 1566.5 8918.05 1566.42 9017.36 1566.13 9100 1566.38 9146.88 1566.69 
9160.05 1566.72 9196.55 1566.76 9270.7 1566.63 9357.22 1566.36 9414.93 1566.36 
9438.01 1566.32 9480.48 1565.65 9577.62 1566.06 9628.69 1566.36 9656.18 1566.35 
9678.11 1566.39 9722.53 1566.65 9765.27 1566.82 9813.13 1566.53 9855.52 1566.38 
9900.42 1566.87 9941.96 1567.4 9983.41 1568.1610007.63 1568.7210067.75 1568.82 
10091.17 1568.6310111.04 1568.46 10128.2 1568.38 10147 1568.4110151.71 1568 
10155.55 1568.2610182.13 1569.4410183.61 157010209.22 158010231.82 1589.07 

Manning's n Values nun= 3 
sea n Val Sta n Val Sta n Val 

8586.53 ,022 8586.53 .02210209.22 ,022 

Bank Sta: LeEt Right Lengths: Left Channel Right Coeff Contr. 
8586.5310209.22 194.05 193.94 194.05 .3 

CROSS SECTION OUTPUT Profile #PF 3 

E.G. Elev Iftl 
Vel Head (Etl 
W.S. Elev Iftl 
Crit W.S. (ftl 
E.G. Slope (ft/ftl 
Q Total (c~sI 
Top Width (ft) 
Vel Total lftlsl 
Max Chl Dpth (ftl 
Conv. Total (cfsl 
Length Wtd. Iftl 
Min Ch El lft) 
Alpha 
Frctn Loss Ift) 
C & E LOSS Ift) 

1569.57 Element Left 08 
0.48 Wt. n-Val. 

1569.09 Reach Len. (ftl 194.05 
Flow Area (sq f tl 

0.002185 Area (sq it1 
20000.00 Flow ICES) 
1558.77 Top Width (£ti 

5.53 Avg. Vel. (Et/sl 
3.44 Hydr. Depth (ftl 

427892.9 conv. (cfs) 
193.94 Wetted Per. (ftl 
1565.65 Shear Ilblsq ftl 

1.00 Stream Power (lblft s )  
0.07 Cumvolume (acre-ftl 8429.84 
0.20 Cum SA (acres) 5958.81 

Powerline FRS 
I$gc 2 of I I9 

Channel Right 08 
0.022 

334.51 1581.94 

Rill Spillway Flow 



Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less 
than 0.7 or greater than 1.4. This may indicate the need for additional cross sections • FLOW DISTRIBUTION OUTPUT Profile #PF 3 

Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less 
than 0.7 or greater than 1.4. This may indicate the need for additional cross sections. 

CROSS SECTION RIVER: Powerline FRS 
REACH: Powerline RS: 19.963 

INPUT 
Description: 
Station Elevation Data nun= 17 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
8545.34 1578.97 8552.69 1578.6 8571.96 1570 8589.72 1562.07 8704.5 1562.04 
9065.06 1563.19 9938.57 1565.57 9965.68 1566.98 9980.1 1562.2 9992.72 1562.01 
10011.9 1561.85 10022.2 1562.0810039.01 1566.9810251.79 1565.6310262.77 1570 
10288.02 1580 10311.9 1589.52 

Mannino's n Values num= 3 

~ a n k  Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan 
8571.9610288.02 202.72 203.44 202.72 .3 .5 

CROSS SECTION OUTPUT 

E.G. Elev lftl 
Vel Head Iftl 
W.S. Elev lftl 
Crit W.S. lft) 
E.G. Slope (ftlftl 
Q Total lcfsl 
Top Width lftl 
Vel Total Iftlsl 
Max Chl Dpth Iftl 
Conv. Total lctsl 
Length Wtd. lftl 
Min Ch El lftl 
Alpha 
Frctn Loss lftl 
C & E LOSS lft) 

Profile #PF 3 

1569.31 Element Left OB Channel Right 08 
0.08 Wt. n-Val. 0.022 

1569.22 Reach Len. (ftl 202.72 203.44 202.72 
Flow Area lsa ftl 8662.58 

0.000132 Area (sq ftl 
20000.00 Flow (cfsl 
1687.12 Top Width lftl 

2.31 Avg. Vel. Iftlsl 
7.37 Hydr. Depth lftl 

1738788.6 c&. lcfsl 
203.40 Wetted Per. lftl 

1561 .81 Shear Ilblsa f t l  0.04 .- - -  ~~~-~ ~ , ~ ~ ~ .  ~. . 
1.00 stream Power Ilblft sl 0.10 
0.06 Cum Volume (acre-ftl 8429.84 1259.50 2026.99 
0.06 Cum SA (acres) 5958.81 327.29 1581.94 

Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less 
than 0.7 or greater than 1.4. This may indicate the need for additional cross sections. 

FLOW DISTRIBUTION OUTPUT Profile #PP 3 

Left Sta Riciht Sta Flow Area W. P. 8 Conv. Hvdr D. Velocity 
ifti ifti icfsl is0 ttl ifti iftl Iftlsl 

Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less 
than 0.7 or greater than 1.4. This may lndicate the need for additional cross sections. 

CROSS SECTION RIVER: Powerline FRS 
REACH: Powerline 8s: 19.925 

Powerline FRS Full Spillway Flow 
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INPUT 
Descriotion: Too of Bank. East Embankment of the CAP .~ ~~ ~. 
Station Elevation Data nun= 118 

Sta Elev Sta Elev Sta Elev Sta Elev Ste Elev 
2534.04 1578 2554.26 1576 2564.39 1574.69 2568.55 1574 2576.27 1572.57 
2578.36 1572.05 2590.28 1570 2606.56 1568.74 2614.37 1568.03 2617.92 1568.5 
2623.83 1568.79 2647.34 1568.62 2658.65 1566.87 2693.53 1566.96 2722.07 1567.94 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

2534.04 ,022 8541.53 ,02210294.18 ,022 

Bank Sta: Lett Right Lengths: Left Channel Right Coeff Contr. Expan 
8541.5310294.18 106 105.38 106 .3 .5 

Ineffective Flow nun= 2 
Sta L Sta R Elev Sta L Sta R Elev 

2534.04 8463.16 157010420.8815484.04 1570 

CROSS SECTION OUTPDT Profile #PF 3 

E.G. Elev (ftl 
Vel Head (ft) 
W.S. Elev (ftl 
Crit W.S. Iftl 
E.G. Slope (ftlftl 
Q Total lcfsl 
Top Width lftl 
Vel Total (ftlsl 
Max Chl Dpth lftl 
Conv. Total lcfsl 
Lenoth Wtd. Itti 
~in-ch El lttl 
Alpha 
Frctn Loss (ftl 
C & E Loss (£ti 

Element 
Wt. n-Val. 
Reach Len. I it1 
Flow Area lsq ftl 
Area lsq Etl 
Flow Icfsl 
Top Width lftl 
Avg. Vel. (ftlsl 
Hydr. Depth IEtl 
Conv. (cfsl 
Wetted Per. (Etl 
Shear (lblsq ftl 
Stream Power llbltt sl 
Cum Volume (acre-ftl 
Cum SA (acres1 

Left OB 
0.022 
106.00 
210.41 

12269.58 

Channel Right 08 
0.022 

Warning: The cross-section end points had to be extended vertically for the computed water surface. 
Warning: The conveyance ratio [upstream conveyance divided by downstream conveyance) is less 

than 0.7 or greater than 1.4. Thls may indicate the need for additional cross sections. 

FLOW DISTRIBUTION OUTPUT Profile #PF 3 

Left Sta Right Sta Flow Area W.P. % Conv. Hydr D. Veloclty 
lftl (ftl ICfSI ISq ftl lftl ift) (£t/Sl 
7940.78 8541.53 983.94 210.41 78.37 4.92 2.68 4.68 
LB 8541.53 8892.06 4639.52 975.57 350.53 23.20 2.78 4.76 
8892.06 9242.59 3929.97 883.09 350.53 19.65 2.52 4.45 
9242.59 9593.12 3462.20 818.44 350.53 17.31 2.33 4.23 
9593.12 9943.65 3217.22 783.18 350.53 16.09 2.23 4.11 
9943.65 RB 10294.18 2637.77 695.22 350.54 13.19 1.98 3.79 
10294.18 10813.17 1129.37 276.97 126.70 5.65 2.19 4.08 

Powerline FRS Full Spillway Flow 
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warning: The cross-section end points had to be extended vertically for the computed water surface 
Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance1 is less 

than 0.7 or greater than 1.4. This may indicate the need for additional cross sections. 

CROSS SECTION RIVER: Powerline FRS 
REACH: Powerline RS: 19.905 

INPUT 
Description: Top of Bank. West Embankment of the CAP 
station Elevation Data nun= 100 

Srn R l n r  Srn F' lex i  Sta Elev Sta Elev Sta Elev 

Manning's n Values nun= 3 
Sta n Val Sta n Val Sta n Val 

2641.94 ,022 8539.56 ,02210298.43 .022 

Bank Sta: Left Right Lengths: Lett Channel Right CoefE Contr. Expan. 
8539.5610298.43 23 22.1 23 .3 . 5  

Ineffective Flow nun= 2 
Sta L Sta R Elev Sta L Sta R Elev 

2641.94 8424.31 157010492.7315231.94 1570 
Blocked Obstructions nun= 1 

Sta L Sta R Elev 
2641.94 3522.25 1568.57 

CROSS SECTION OUTPUT Profile #PF 3 

E.G. Elev Ifti 
Vel Head !£ti 
W.S. Elev Ifti 
Crit W.S. (fti 
E.G. Slope (ftlftl 
Q Total (cfsi 
Top Width Ifti 
Vel Total Lftisl 
Max Chl D ~ t h  Iftl 
Conv. Total lcfsl 
Length Wtd. iftl 
Min Ch El Iftl 
Alpha 
Frctn Loss lftl 
C & E LOSS !ftl 

Element 
Wt. n-Val. 
Reach Len. I Etl 
Flow Area (sq ftl 
Area (sq ftl 
Flow (cfsl 
Top Width Iftl 
Avg. Vel. (ftlsi 
Hydr. Depth Ifti 
Conv. Icfsl 
Wetted Per. itti 
Shear Ilblsq £ti 
Stream Power (lblft 
Cwn Volume (acre-ftl 
Cum SA (acres1 

Left OB 
0.022 

Channel 
0.022 

Right OB 
0.022 
23.00 
288.47 
7645.75 
1977.95 
4931.98 

6.86 
1.48 

25356.0 
194.30 
0 56 
3.87 

1968.21 
1557.55 

Warning: The energy equation could not be balanced within the specified nwnber of iterations. The 
program selected the water surface that had the least amount of error between computed 
and assumed values. 

Warning: During the standard step iterations, when the assumed water surface was set equal to 
critical depth. the calculated water surface came back below critical depth. This lndlcates 
that there is not a valid subcritical answer. The program defaulted to critical depth. 

Note: Multiple critical depths were found at this location. The critical depth with the lowest, 
valid, 

water surface was used 

FLOW DISTRIBUTION OUTPUT Profile #PF 3 

Powerline FKS Full Spillway Flow 
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Left Sta Riaht Sta Flow Area W.P. %Conv. HvdrD. Velocitv - 
lftl lftl lcfsl I S "  £1:) lftl Iftl lft/~I 

Warning: The energy equation could not he balanced within the specified number of iterations. The 
program selected the water surface that had the least amount of error between computed 
and assumed values. 

Warning: During the standard step iterations, when the assumed water surface was set equal to 
critical depth, the calculated water surface came back below critical depth. This indicates 
that there is not a valid subcritical answer. The program defaulted to critical depth. 

Note: Multiple critical depths were found at this location. The critical depth with the lowest, 
valid, 

water surface was used. 

CROSS SECTION RIVER: Powerline FRS 
REACH: Powerline RS: 1 9 . 9 0 1  

INPUT 
Descrintion: 
Station Elevation Data nun= 8 3  

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
2 6 2 4 . 5 3  1 5 6 8 . 2 3  2 7 0 3 . 9 9  1 5 6 8 . 0 5  2898.29  1 5 6 7 . 4 8  2 9 4 4 . 6 2  1 5 6 7 . 3 4  3 1 4 1 . 6  1 5 6 6 . 7 7  
3 2 2 1 . 7 8  1 5 6 6 . 9  3 3 2 5 . 2 6  1 5 6 7 . 0 7  3448.94  1 5 6 7 . 2 4  3 6 4 9 . 7  1 5 6 7 . 1 8  3 7 8 0 . 7 5  1 5 6 7 . 1 4  

Manning's n Values n u =  3  
Sta n Val Sta n val Sta n Val 

2 6 2 4 . 5 3  . 0 5  8 5 4 1 . 3 1  , 0 2 2  1 0 3 0 0 . 3  . 0 5  

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan 
8 5 4 1 . 3 1  1 0 3 0 0 . 3  2 1 3 . 8 2  2 4 9 . 1 2  2 8 2 . 8 4  . 3  . 5  

Ineffective Flow num= 2  
Sta L Sta R Elev Sta L Sta R Elev 

2624.53  8 4 1 7 . 4 5  1 5 7 0  1 0 5 0 3 . 5 1 0 8 8 7 . 0 2  1 5 7 0  
Blocked Obstructions nume 1 

Sta L Sta R Elev 
2 6 2 4 . 5 3  3591.44  1 5 6 8  

CROSS SECTION OUTPUT 

E.G. Elev Iftl 
Vel Head (ft) 
W.S. Elev Ift) 
Crit W.S. (ft) 
E.G. Slope (ftlftl 
Q T o t a l  Icfsl 
Top Width (ft) 
Vel Total (ftlsl 
Max Chl Dpth (ftl 
Conv. Total (cfsl 
Length Wtd. Ift) 
Min Ch E l  (ftl 
Alpha 
FrCtn LOSS (ftl 
C & E LOSS (ft) 

Profile #PF 3  

1 5 6 8 . 3 7  Element Left 08 Channel Right OB 
0 . 7 4  Wt. n-Val. 0 . 0 5 0  0 . 0 2 2  0 . 0 5 0  

1 5 6 7 . 6 3  Reach Len. Iftl 2 1 3 . 8 2  2 4 9 . 1 2  2 8 2 . 8 4  
1 5 6 7 . 6 3  Flow Area (sq ftl 2 5 2 . 2 1  2 5 8 0 . 5 0  2 3 1 . 2 8  

0 . 0 0 6 6 8 8  Area (sq ft) 5732.33  2 5 8 0 . 5 0  8 2 6 . 9 1  
2 0 0 0 0 . 0 0  Flow (Cfsl 9 8 4 . 7 5  1 8 4 0 2 . 4 9  6 1 2 . 7 6  

7 2 9 5 . 5 8  Top Width Ift) 4 9 4 9 . 8 7  1 7 5 8 . 9 9  5 8 6 . 7 2  
6 . 5 3  Avg. Vel. Iftlsl 3 . 9 0  7 . 1 3  2 . 6 5  
2 . 6 1  Hydr. Depth lftl 2 . 0 4  1 . 4 7  1 . 1 4  

2 4 4 5 6 3 . 0  Conv. ( c f s )  1 2 0 4 1 . 7  2 2 5 0 2 8 . 4  7 4 9 2 . 9  
2 4 3 . 9 3  Wetted Per .  lft) 1 2 3 . 8 6  1 7 5 8 . 9 9  203 .20  

1 5 6 5 . 5 1  Shear Ilblsq ft) 0 . 8 5  0 . 6 1  0 . 4 8  
1 . 1 2  Streanpower (lblft s l  3 . 3 2  4 . 3 7  1 . 2 6  
1 . 6 9  Cum Volume (acre-ft) 8 3 7 6 . 7 5  1 2 2 0 . 2 6  1 9 6 5 . 9 7  
0 . 1 8  Cum SA (acres) 5 9 2 9 . 0 4  3 1 4 . 1 1  1 5 5 6 . 0 9  

Powerline PRS Rbll Spillway Flow 
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Warning: The energy equation could not be balanced within the specified number of iterations. The 
program used critical depth for the water surface and continued on with the calculations. 

Warning: The cross-section end points had to be extended vertically for the computed water surface. 
Warning: The energy loss was greater than 1.0 ft ( 0 . 3  ml. between the current and Previous cross 

section. This may indicate the need for additional cross sections. 
Warning: During the standard step iterations, when the assumed water surface was set equal to 

critical depth, the calculated water surface came hack below critical depth. This indicates 
that there is not a valid subcritical answer. The program defaulted to critical depth. 

Note: Multiple critical depths were found ar this location. The critical depth with the lowest. 
valid. 

water surface was used. 

FLOW DISTRIBUTION OUTPUT Profile #PF 3  

Warning: The energy equation could not be balanced within the specified number of iterations. The 
Drogram used critical depth for the water surface and continued on with the calculations. 

Warning: The cross-section end points had to be extended vertically for the computed water surface. 
Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross 

section. This may indicate the need for additional cross sections. 
Warning: During the standard step iterations, when the assumed water surface was set equal to 

critical depth, the calculated water surface came back below critical depth. This indicates 
that there is not a valid subcritical answer. The program defaulted to critical depth. 

Note: Multiple critical depths were found at this location. The critical depth with the lowest. 
valid. 

water surface was used. 

CROSS SECTION RIVER: Powerline FRS 
REACH: Powerline RS: 19.879 

INPUT 
Descriotion: Downstream Toe of the West Side Embanhent of the CAP -~~~ ~ 

Srar ion  T'levntion nntn n>m= 119 

Manning's n Values num= 3 
Sta n Val sta n Val Sta n Val 

Powerlkne PRS Full Sp~l lwvy Plow 
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Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan 
8620.3210423.09 215.31 249.97 212.05 .3 .5 

Ineffective Flow n u =  2 
Sta L Sta R Elev Sta L Sta R Elev 

2313.21 8375 1568 1057011136.06 1568 
Blocked Obstructions n m -  1 

Sta L Sta R Elev 
2313.21 3664.43 1566 

CROSS SECTION OUTPUT Profile RPF 3 

E.G. Elev iftl 
Vel Head iftl 
W.S. Elev lit) 
Crit W.S. iftl 
E.G. Slope Iftlftl 
0 Total Icfs) . . 
Top Width ift) 
Vel Total iftlsl 
Max Chl Dpth (ftl 
Conv. Total icfsl 
Length Wtd. iftl 
Min Ch El iftl 
Alpha 
Frctn Loss Iftl 
C & E LOSS lftl 

1563.11 Element 
0.37 Wt. n-Val. 

1562.74 Reach Len. Iftl 
1562.22 Flow Area isq ftl 
0.007223 Area (sq ftl 
20000.00 Flow (cfsl 
7318.88 Top Width iftl 

4.68 Avg. Vel. Ift/s) 
6.16 Hydr. Depth iftl 

235334.1 Conv. icfsl 
234.97 Wetted Per. iftl 
1556.58 Shear (lblsq ftl 

1.10 Stream Power ilblft s )  
1.69 Cum Volume lacre-ft) 
0.01 Cum SA (acres1 

Left OB 
0.050 

Channel 
0.044 

Right OB 
0.050 

Warning: Divided flow computed for this cross-section. 
Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross 

section. This may indicate the need for additional cross sections. 

FLOW DISTRIBUTION OUTPUT Profile #PF 3 

Left Sta Right Sta Flow Area W.P. % Conv. Hydr D. Velocity 
iftl iftl icfs) (sq ftl iftl ift) iftIS1 
7989.61 8620.32 5721.83 931.09 245.32 28.61 3.80 6.15 
LB 8620.32 8980.87 6134.67 1208.11 360.55 30.67 3.35 5.08 
8980.87 9341.43 2874.92 766.67 360.56 14.37 2.13 3.75 
9341.43 9701.98 624.50 306.73 360.55 3.12 0.85 2.04 
9701.98 10062.54 3105.57 474.48 362.61 15.53 1.32 6.55 
10062.54 RB 10423.09 1283.60 472.60 360.56 6.42 1.31 2.72 
10423.09 10494.39 122.04 56.46 71.30 0.61 0.79 2.16 
10494.39 10565.68 125.20 57.33 71.30 0.63 0.80 2.18 
10565.68 10636.98 7.68 3.50 4.32 0.04 0.81 2.20 

Warning: Divided flow computed for this cross-section. 
Warning: The energy loss was greater than 1.0 ft (0.3 ml. between the current and previous Cross 

section. This may indicate the need for additional cross sections. 

CROSS SECTION RIVER: Powerline FRS 
REACH: Powerline RS: 19.806 

INPUT 
Description: 
Station Elevation Data num= 89 

Sta Elev Sta Elev Sta Elov Sta Elev Sta Elev 
2327.4 1559.77 2329.35 1560 2335.14 1560.65 2370.25 1560.56 2378.26 1560.14 
2387.5 1560.47 2461.15 1560.38 2507.7 1561.29 2556.13 1562.09 2599.5 1562.03 
2632.96 1560.1 2634.1 1560 2641.21 1559.41 2645.66 1560 2653.42 1561.02 
2684.08 1560.91 2684.77 1560.6 2723.24 1560.59 2743.55 1561.06 2789.68 1560.13 
2791.94 1560 2798.9 1559.09 2807.65 1560 2810.99 1560.36 2908.38 1561.55 
3131.97 1561.58 3336.72 1560 3355.62 1559.93 3505.53 1558.88 3554.33 1557.14 
3579.21 1558.51 3604.63 1558.93 3646.04 1560 3693.38 1561.41 3760.75 1560.37 
3802.81 1560.4 3839.2 1560 3875.53 1559.69 3922.53 1559.42 3949.61 1559.45 
4026.43 1559.69 4832.65 1558.25 4882.43 1558.09 4897.42 1559.76 4913.14 1558.22 
5397.11 1557.71 5402.55 1557.13 5574.79 1557.05 5590.74 1555.46 5603.09 1557.6 
5617.31 1557.65 5798.77 1557.63 6202.34 1559.08 6366.57 1559.06 6497.12 1559.01 
6857.67 1559.4 7218.23 1558.06 7578.79 1557.31 7939.34 1556.77 8299.9 1557.26 

8547 1557.61 8660.46 1557.82 9021.01 1559.07 9331.03 1560 9521 1560.85 
9881.59 1560.72 9970.36 1560.39 9985.67 1560.32 9986.43 1560 9997.37 1555.33 
10003.01 1555.210016.91 156010016.93 1560.0110019.98 156010031.64 1559.64 
10242.13 1559.26 10311.4 1559.2810465.74 1558.8710630.71 156010645.31 1560 

- 
Powerline FRS Full Spillway Flow 
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Manning's n Values n u =  3 
Sta n Val 

2327.4 
Sta n Val Sta n Val 

-05 9986.43 .01510019.98 .05 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr 
8660.46 10311.4 420.97 416.55 422.34 .3 

Ineffective Flow nun= 2 
Sta L Sta R Elev Sta L Sta R Elev 
2327.4 8252.01 156410806.8711178.48 1564 

Blocked Obstructions nun= 1 
Sta L Sta R Elev 
2327.4 3701.69 1561.43 

CROSS SECTION OUTPUT Profile #PF 3 

E.G. Elev lfti 
Vel Head lftl 

1561.41 Element 
0.35 Wt. n-Val 

Left OB Channel Right OB 
0.050 0.041 0.050 . . 

W.S. Elev lftl 1561.06 Reach Len. (ftl 420.97 416.55 422.34 
Crit W.S. (ftl 1560.43 Flow Area lsq ftl 1458.28 2288.14 760.53 
E.G. Slope (ftlftl 0.007102 Area (sq £ti 13830.79 2288.14 909.47 
Q Total lcfsl 20000.00 Flow (cfsl 8531.46 8934.01 2534.52 
TOD Width lftl 7322.46 TOD Width (ftl 4944.32 1650.94 727.20 
Vel Total iftlsl 4.44 Avo. Vel. lft/sl 5.85 3.90 3.33 
Max Chl Dpth (ftl 5.86 ~ydr. Depth (ftl 3.57 1.39 1.53 
Conv. Total Icfsl 237323.6 Conv. lcfsl 101235.8 106012.6 30075.1 
Length Wtd lftl 419.59 WettedPer. (ftl 408.45 1652.78 495.47 
Min Ch El (ftl 1555.20 Shear (lblsq ftl 1.58 0.61 0.68 
~ 1 ~ h a  1.16 Stream Power llb/ft sl 9.26 2.40 2.27 
Fritn Loss lftl 
C & E LOSS lftl 

2.80 Cum Volume lacre-ftl 8246.10 1187.82 1957.95 
0.01 Cum SA (acres1 5880.26 294.02 1549.24 

Warning: The energy loss was greater than 1.0 ft 10.3 ml. between the current and previous cross 
section. This may indicate the need for additional cross sections. 

a FLOW DISTRIBUTION OUTPUT Profile #PF 3 

Left Sta Right Sta Flow Area W.P. % Conv. Hydr D. Velocity 
(ftl (ftl ICfSI (sq ftl (ftl Iftl IftISl 
8027.15 8660.46 8531.46 1458.28 408.45 42.66 3.57 5.85 

Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross 
section. This may indicate the need for additional cross sections. 

CROSS SECTION RIVER: Powerline FRS 
REACH: Powerline RS: 19.727 

INPUT 
Description: 
Station Elevation Data num= 9 9 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 

4214.43 1556.74 4271.4 1556.73 4631.94 1555.8 4987.29 1555.33 5036.91 1554.89 
5043.8 1554.18 5051.05 1554.8 5078.68 1554.64 5085.98 1554.32 5090.27 1554.74 
5126.76 1554.31 5132.92 1554.03 5136.22 1554.48 5312.41 1554.51 5340.8 1559.67 
5343.94 1560 5353.05 156096 5400.2 156015 5401.18 1560 5466.56 1550 
5480.46 1547.93 5568.39 1548.71 5573.9 1550 5600.96 1556.19 5636.66 1557.23 
5655.05 1560 5660.25 1560.79 5676.2 1560.57 5678.84 1560 5698.17 1556.15 

Powerl~ne FRS Full Spillway Flow 
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Manning's n Values nun= 3 
Sta n Val Sta n Val Sta n Val 

2380.67 .05 9987.1 .01510016.06 -05 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
8822.6710323.16 479.98 444.3 444.2 .3 .5 

Ineffective Flow nun= 2 
Sta L sea R Elev Sta L Sta R Elev 

2380.67 8077.47 1562 11077.3 11456.5 1562 
Blocked Obstructions nm: 2 

Sta L Sta R Elev Sta L Sta R Elev 
2380.67 3888 1564.0411255.94 11456.5 1564 

CROSS SECTION OUTPUT Profile #PF 3 

E.G. Elev (€ti 
Vel Head Iftl 
W . S .  Elnv l f r )  
Crit W.S. (£ti 
E.G. Slope (ftlfti 
Q Total Icfsi 
Top Width (ftl 
Vel Total (ftlsi 
Max Chl Dpth (ftl 
Conv. Total (cfsl 
Length Wtd. (ftl 
Min Ch El ift) 
Alpha 
Frctn Loss (£ti 
C h E Loss lfti 

1558.61 Element 
0.34 Wt. n-Val 

Left OB Channel Right 0B 
0.050 0.038 0.050 

1558.27 Reach Len. (ft) 479.98 444.30 444.20 
1557.77 Flow Area (sq fti 2532.42 1501.92 729.69 
0.006219 Area (sq fti 14068.01 1501.92 731.49 
20000.00 Flow (cfsl 13414.90 4912.17 1672.93 
7024.86 Top Width Ifti 4740.59 1500.49 783.78 

4.20 ~ v g .  Vel. lftlsl 5.30 3.27 2.29 
10.34 Hydr. Depth (€ti 3.40 1.00 0.97 

253615.4 Conv. (cfsl 170111.2 62290.1 21214.1 
467.44 Wetted Per. iftl 745.20 1502.25 754.14 
1552.91 Shear ilblsq ttl 1.32 0.39 0.38 

1.24 Stream Power (lhlft s i  6.99 1.27 0.86 
3.26 Cum Volume (acre-fti 8111.29 1169.70 1950.00 
0.03 C m S A  (acres) 5833.46 278.95 1541.91 

Warning: Divided flow computed for this cross-section. 
Warning: The energy loss was greater than 1.0 ft (0.3 mi. between the current and previous cross 

section. This may indicate the need for additional cross sections. 

FLOW DISTRIBUTION OUTPUT Profile UPF 3 

Left Sta Right Sta Flow Area W.P. % Conv. Hydr D. Velocity 
(ftl (ft) (CfSl (sq ftl (ftl (ft) (ft/Si 
7534.27 8178.47 2433.99 409.66 101.00 12.17 4.06 5.94 
8178.47 8822.67 10980.88 2122.75 644.20 54.90 3.30 5.17 

Warning: Divided flow computed for this cross-section. 
Warning: The energy loss was greater than 1.0 ft (0.3 mi. between the current and previous cross 

section. This may indicate the need for additional cross sections. 

CROSS SECTION RIVER: Powerline FRS 
REACH: Powerline RS: 19.643 

INPUT 
Description: 

Powerline FRS Full Spillway Plow 
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Station Elevation Data num= 92 
Sta Elev sea Elev Sta Elev Sta Elev Sta Elev 

2406.87 1556.49 2660.44 1557.3 2737.02 1557.08 2767.41 1556.39 2812.91 1556.56 

Mannina's n Values n M =  3 
Sta n Val Sta n Val Sta n Val 

2406.87 .05 9987.06 .01510015.11 .05 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan 
9026.0310256.77 447.66 524.77 489.6 .3 . 5  

Ineffective Flow nun= 2 
Sta L Sta R Elev Sta L Sta R Elev 

2406.87 7886.52 155811360.2511753.24 1558 
Blocked Obstructions num= 2 

Sta L Sta R Elev Sta L Sta R Elev 
2406.87 3842.51 1557.0111577.6611753.24 1555.8 

CROSS SECTION OUTPUT Profile #PF 3 

E.G. Elev iftl 
VelHead(ft1 
W.S. Elev lftl 

1555.32 Element 
0.27 Wt. n-Val. 

1555.04 Reach Len. (ftl 

Left OB Channel Right OB 
0.050 0.037 0.050 
447.66 524.77 489.60 

Crit W.S. iftl 1554.52 Flow Area isq Etl 2687.15 955.98 1347.02 
E.G. Slooe (ftlftl 0.007862 Area fso ftl 10292.03 955.98 1368.82 
Q Total -(cfs) 
Top Width (ftl 

. .  . 
20000.00 Flow icfsl 
6971.43 Top Width (it) 

Vel Total (ftlsl 4.01 ~ v g .  Vel. iftlsl 4.67 3.56 3.01 
Max Chl Dpth (ft) 4.59 Hydr. Depth iftl 2.36 0.90 1.22 
conv. TO& icfs~ 225561.6 C ~ V .  (cfs~ 141480.3 38358.3 45723.0 
Length Wtd. iftl 466.09 Wetted Per. iftl 1139.53 1069.47 1103.49 
Min Ch El (Etl 1550.45 Shear Ilbtsq ftl 1.16 0.44 0.60 
Alpha 1.10 Stream Power IlbIEt sl 5.40 1.56 1.80 
Frctn Loss iftl 2.69 Cum Volume lacre-Et) 7977.08 1157.16 1939.29 
C h E LOSS iftl 0.04 Cum SA (acres) 5781.50 265.85 1531.73 

Warning: Divided flow computed for thls cross-section. 
Warnlng: The energy loss was greater than 1.0 it (0.3 m). between the current and previous cross 

section. This may indicate the need for additional cross sections. 

FLOW DISTRIBUTION OUTPUT Profile #PF 3 

Left Sta 
Iftl 

Right Sta 
lftl 

Flow 
lcfsi 

Area W.P. 
isq ftl (£ti 
1320.49 477.61 
1366.67 661.92 
369.34 246.15 
114.81 211.55 
16.91 118.39 
177.48 247.62 

% Conv Hvdr D. Velocltv 

11005.00 
11154.65 

Powerline FRS Full Spillway Flaw 
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Warning: Divided flow computed for this cross-section. 
Warning: The energy l o s s  was greater than 1 . 0  ft ( 0 . 3  ml. between the current and previous cross 

section. This may indicate the need for additional cross sections. 

CROSS SECTION RIVER: Powerline FRS 
REACH: Powerline RS: 1 9 . 5 4 4  

INPUT 
Description: 
Station Elevation Data nun= 1 2 0  

sta Elev sta Elev Sta Elev Sta Elev Sta 
2 4 4 8 . 1 6  1 5 5 4 . 4 1  2 5 8 9 . 5 8  1 5 5 4 . 5 8  2 7 1 8 . 2 2  1 5 5 5 . 9 9  2 7 7 5 . 1  1 5 5 5 . 4 1  2844.02  
2 8 4 9 . 2 1  1 5 5 3 . 7 7  2 8 5 3 . 5 7  1 5 5 4 . 7 3  3 0 8 3 . 6 6  1 5 5 4 . 1 5  3 1 7 3 . 5 9  1 5 5 1  3 2 0 8 . 4 1  

Elev 
1 5 5 4 . 5 3  

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

2 4 4 8 . 1 6  . 0 5  9 9 9 1 . 1 1  . 0 1 5 1 0 0 1 5 . 2 1  . 0 5  

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9 2 1 4 . 1 6 1 0 1 7 0 . 1 6  4 5 4 . 8 1  4 6 1 . 6 3  4 4 9 . 0 9  . 3  . 5  

Ineffective Flow num= 2  
sta L Sta R Elev Sta L Sta R Elev 

2 4 4 8 . 1 6  7732.34  1 5 5 6 1 1 6 4 9 . 9 1 1 1 9 4 9 . 9 3  1 5 5 6  
Blocked Obstructions num= 2  

sta L Sta R Elev Sta L Sta R Elev 
2448.16  3 9 9 5 . 1 9  1 5 5 5 . 2 7 1 1 8 4 9 . 6 9 1 1 9 4 9 . 9 3  1 5 6 0  

CROSS SECTION OUTPUT Profile #PF 3  

E.G. Elev ifti 
Vel Head Ifti 
W.S. Elev lftl 
Crit W.S. Ifti 
E.G. Slope lftlftl 
Q Total lcfsi 
Top Width Ift) 
V e l  Total lft/sl 
Max Chl Dpth Iftl 
Conv. Total Icfsi 
Length Wtd. Ifti 
Min Ch E l  Ifti 
Alpha 
FrCtn LOSS Ifti 
C L E LOSS Ifti 

1 5 5 2 . 5 8  Element  eft 08 Channel 
0 . 1 9  Wt. n-Val. 0 . 0 5 0  0 . 0 2 8  

1 5 5 2 . 3 9  Reach Len. (£ti 4 5 4 . 8 1  4 6 1 . 6 3  
1 5 5 1 . 7 2   low Area lsq fti 3 8 2 1 . 0 8  4 8 8 . 5 9  

0 . 0 0 4 4 3 4  Area Isq ftl 9 9 0 8 . 1 8  4 8 8 . 5 9  
2 0 0 0 0 . 0 0  Flow Icfsl 1 4 2 1 9 . 4 3  1 7 6 6 . 8 4  

6 9 8 6 . 5 5  Top Width Ifti 4 9 3 4 . 4 9  677 .39  
3 . 3 1  ~ v g .  vel. (ftls) 3 . 7 2  3 . 6 2  
4 . 8 3  Hydr. Depth (ftl 2 . 5 8  0 . 7 2  

3 0 0 3 3 8 . 1  Conv. (cfsi 2 1 3 5 3 1 . 9  2 6 5 3 2 . 5  
4 5 4 . 3 0  Wetted Per. lftl 1 4 8 1 . 8 7  6 7 9 . 2 1  

1 5 4 7 . 5 6  Shear Ilblsq £ti 0 . 7 1  0 . 2 0  
1 . 1 0  Stream Power (lb/ft si 2 . 6 6  0 . 7 2  
2 . 7 6  cumvolume (acre-£ti 7 8 7 3 . 2 9  1 1 4 8 . 4 6  
0 . 0 2  Cum SA (acres) 5 7 3 2 . 0 5  2 5 5 . 3 4  

Right 08 
0 . 0 5 0  

4 4 9 . 0 9  

Warning: Divided flow computed for this cross-section. 
Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less 

than 0 . 7  or greater than 1 . 4 .  i his may indicate the need for additional cross sections. 
Warning: The energy loss was greater than 1 . 0  ft ( 0 . 3  m). between the current and previous cross 

section. This may indicate the need for additional cross sections. 

Powcrline FRS Full Spillway Flow 
Page 12 of 119 



FLOW DISTRIBUTION OUTPUT Profile #PF 3  

Lett Sta Right Sta Flow Area W.P. 8 Conv. Hydr D. V e l o c i t y  
lftl (Cf.5) (Sq ftl (ftl (£ti Iftlsl 

7184.36  7 8 6 0 . 9 6  2 5 1 8 . 3 4  5 1 6 . 7 2  1 2 8 . 6 6  1 2 . 5 9  4 . 0 2  4 . 8 7  

Warning: Divided flow computed for this cross-section. 
Warning: The conveyance ratro (upstream conveyance divided by downstream conveyance) is less 

than 0 . 7  or greater than 1 . 4 .  This may indicate the need for additional cross sections 
Warning: The energy loss was greater than 1 . 0  ft ( 0 . 3  ml. between the current and previous cross 

section. This may indicate the need for additional cross sections. 

CROSS SECTION RIVER: Powerline FRS 
REACH: Powerline RS: 1 9 . 4 5 6  

INPUT 
Description: 
station Elevation Data n m =  1 2 0  

Sta Eiev Sta Elev Sta Elev Sta Elev Sta Elev 
2 3 2 6 . 7 8  1 5 5 1 . 5 1  2 4 6 8 . 2  1 5 5 0 . 8 8  2 6 0 9 . 6 2  1 5 5 0 . 8 1  2 8 1 9 . 0 9  1 5 5 2 . 3 7  2 9 3 2 . 3 1  1 5 5 1 . 7 8  
2 9 3 6 . 8 7  1 5 5 1 . 1 5  2 9 4 1 . 2 3  1 5 5 1 . 6 1  3 1 0 9 . 6 2  1 5 5 1 . 4 2  3 6 0 9 . 6 3  1 5 5 0 . 8 1  3738.03  1 5 5 0 . 4 3  
3 7 4 1 . 8 6  1 5 5 0  3 7 4 6 . 3 7  1 5 4 9 . 6 9  3749.04  1 5 5 0  3 7 5 3 . 6 1  1 5 5 0 . 8 6  3 8 4 0 . 9 8  1 5 5 3 . 3 3  C 3 9 0 5 . 7 6  1 5 5 3 . 6 1  4 1 0 9 . 6 4  1 5 5 0 . 9 8  4280.02  1 5 5 0  4 3 6 6 . 5  1 5 5 0  4435.63  1 5 5 1 . 5 1  
4 5 1 0 . 9 1  1 5 5 0  4 6 0 9 . 6 4  1 5 4 8 . 1 6  4 7 4 5 . 8  1 5 4 8 . 3 4  4 7 9 1 . 4 2  1 5 4 6 . 7 6  4 8 0 0 . 3 1  1 5 4 6 . 0 3  
4 8 0 2 . 8 5  1 5 4 6 . 8 7  4 8 1 7 . 2 6  1 5 4 6 . 7 4  4 8 2 4 . 3 7  1 5 4 5 . 5 3  4 8 2 9 . 4 8  1 5 4 6 . 4 1  4936.75  1 5 4 6 . 9 2  
4 9 4 7 . 3 2  1 5 4 4 . 5 5  4 9 5 4 . 3 6  1 5 4 6 . 3 6  4 9 6 4 . 4 2  1 5 4 6 . 7 5  4 9 7 3 . 4 2  1 5 4 5 . 0 5  5002.55  1 5 4 6 . 0 8  
5 0 0 7 . 5 3  1 5 4 6 . 7 6  5 1 0 9 . 6 4  1 5 4 7 . 5  5 3 5 3 . 3 1  1 5 4 8 . 1 4  5 3 6 1 . 5 7  1 5 4 7 . 3  5 3 6 5 . 8 1  1 5 4 7 . 6 6  
5390.84  1 5 4 8 . 1 1  5 4 0 1 . 9 2  1 5 4 7 . 0 8  5412.04  1 5 4 8 . 0 3  5 6 2 1 . 8 3  1 5 4 8 . 2 2  5 6 2 9 . 2  1 5 4 7 . 5 7  

Manning's n V a l u e s  n m =  3  
Sta n V a l  Sta n V a l  Sta n V a l  

2 3 2 6 . 7 8  . 0 5  9 9 8 6 . 0 1  . 0 1 5 1 0 0 1 5 . 6 5  . 0 5  

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan 
9 2 5 0 . 4 9 1 0 1 2 3 . 1 6  4 7 1 . 4 3  4 5 8 . 8 3  4 7 4 . 4 5  . 3  . 5  

Ineffective Flaw n m =  2  
Sta L Sta R Elev Sta L Sta R Elev 

2 3 2 6 . 7 8  7 5 5 4 . 9 7  1 5 5 4 1 1 9 2 4 . 1 8  1 2 2 4 8 . 6  1 5 5 4  
Blocked Obstructions n m =  2  

Sta L Sta R Elev Sta L Sta R Elev @ 2326.78  4430 1 5 5 1 1 2 1 2 8 . 7 6  1 2 2 4 8 . 6  1 5 5 0 . 0 4  

CROSS SECTION OUTPUT Profile #PF 3  

Powerline FRS Full Spillway Flow 
Page 13 of 119 





Manning's n Values n u =  3  
Sta n Val * 2325.29  

Sta n Val Sta n Val 
. 0 5  9 9 8 4 . 9 3  . 0 1 5 1 0 0 1 6 . 2 4  . 0 5  

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9 4 6 7 . 7 1 1 0 0 6 1 . 5 5  4 7 0 . 4 4  4 8 3 . 6 2  4 8 0 . 3 7  . 3  . 5  

Ineffective Flow num= 1 
Sta L Sta R Elev 

2 3 2 5 . 2 9  7 3 7 1 . 0 4  1 5 4 9  
Blocked Obstructions num= 2  

Sta L Sta R Elev Sta L Sta R Elev 
2 3 2 5 . 2 9  ' 4 5 2 3 . 3 1  1 5 4 8 . 3 3  1 2 0 4 4 1 2 5 4 4 . 1 9  1 5 4 6 . 9 8  

CROSS SECTION OUTPUT Profile #PF 3  

E.G. Elev (ftl 
Vel Head lftl 
W.S. Elev (fti 
Crit W.S. (ftl 
E.G. Slope lft/ft 
Q Total ictsl 
Top Width (Etl 
Vel Total (ft/sl 
Max Chl Dpth (fti 
Conv. Total Icfsl 
Length Wtd. iftl 
Min Ch El lftl 
Alpha 
Frctn Loss lftl 
C & E LOSS (ftl 

1 5 4 6 . 7 3  Element 
0 . 1 7  Wt. n-Val. 

1 5 4 6 . 5 6  Reach Len. (ftl 
1 5 4 5 . 8 9  Flow Area (sq ftl 

1 0 . 0 0 4 9 8 3  Area Is4 Etl 
2 0 0 0 0 . 0 0  Flow icfsl 

7 0 6 2 . 4 8  Top Width (ftl 
3 . 0 8  Avg. Vel. (ftlsi 
5 . 1 6  Hydr. Depth (ftl 

283327.6  Conv. (cfsl 
4 7 3 . 2 0  Wetted Per. (ttl 

1 5 4 2 . 4 8  Shear (lb/sq ftl 
1 . 1 3  Stream Power (Iblft 
2 . 9 7  Cum Volume lacre-ftl 
0 . 0 1  Cum SA (acres1 

Left 08 
0 . 0 5 0  

4 7 0 . 4 4  
4 1 6 8 . 8 7  
8 1 8 1 . 5 5  

Channel Right OB 
0 . 0 5 0  

4 8 0 . 3 7  
1 8 5 5 . 9 3  
1 8 5 5 . 9 3  
3 7 2 5 . 5 0  
1 9 8 2 . 4 5  

2 . 0 1  
0 . 9 4  

5 2 7 7 6 . 9  
1 9 8 2 . 7 9  

0 . 2 9  
0 . 5 8  

1 8 8 5 . 3 0  
1 4 8 0 . 4 5  

Warning: Divided flow computed for this cross-section. 
warning:   he energy loss was greater than 1 . 0  Et ( 0 . 3  ml. between the current and previous cross 

section. This may indicate the need tor additional cross sections. 

FLOW DISTRIBUTION OUTPUT Profile #PF 3  

Left Sta Right Sta Flow Area W.P. 8 Conv. Hydr D. Velocity 
lft) (ftl Icfsl l s a  ftl Iftl (ftl (ftlsl 

Warning: Divided flow computed for this cross-section. 
Warning: The energy loss was greater than 1 . 0  ft 1 0 . 3  ml. between the current and prevrous cross 

section. This may indicate the need for additional cross sections. 

CROSS SECTION RIVER: Powerline FRS 
REACH: Powerllne RS: 1 9 . 2 7 8  

INPUT 
Descriotion: ~ ~ 

e Station Elevation Data n u =  1 1 8  
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 

2 3 9 8 . 8 5  1 5 4 4 . 2 3  2 5 4 0 . 2 6  1 5 4 3 . 7 6  2 6 8 1 . 6 8  1 5 4 3 . 5 7  2 8 2 3 . 1  1 5 4 3 . 0 8  3 4 6 3 . 4 5  1 5 4 3 . 1 5  
3 5 5 3 . 2 4  1 5 4 3 . 2  3 5 5 8 . 2 7  1 5 4 2 . 3 5  3 5 6 2 . 4 5  1 5 4 2 . 9 4  3736.74  1 5 4 4 . 9 7  3 8 3 2 . 4 9  1 5 4 3 . 6  
4 1 0 3 . 7 6  1 5 4 3 . 3 9  4 5 7 6 . 8 8  1 5 4 4 . 2 7  4 6 0 3 . 7 6  1 5 4 4 . 6 4  4 6 9 0 . 9 5  1 5 4 2 . 8 2  4 9 9 5 . 0 2  1 5 4 1 . 1 7  
5 0 0 1 . 2 1  1 5 4 0  5 0 0 6 . 3 2  1 5 3 9 . 4 1  5 0 1 0 . 4 5  1 5 4 0  5 0 1 3 . 9 9  1 5 4 0 . 5 5  5 0 4 2 . 8 6  1 5 4 0 . 4 3  

Powerline FKS Full Spillway Flow 
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m). between the current and pl 
section. This may indicate the need for additional cross sections. 

revious cross 

CROSS SECTION RIVER: Powerline FRS 
REACH: Powerline RS: 19.191 

INPUT 
Description: 
Station Elevation Data 

Sta Elev Sta 
2414.82 1541.18 2556.24 
2819.68 1540 2820.43 
3398.5 1540 3405.34 
3502.86 1540 3507.37 

num= 
Elev 

1541.52 
1540.06 
1537.81 
1538.63 
1538.4 
1540 

1540.26 
1540 

1538.45 
1537.69 
1539.5 

142 
Sta 

2697.66 
2839.08 
3421.23 
3509.68 

3531 
4030.58 
4261.55 
4901.86 
5386.92 
5475.54 
5839.17 

Elev 
1541.25 
1540.04 

1540 
1540 
1540 

1539.92 
1540.43 
1538.6 
1536.83 
1538.54 
1538.66 

Sta 
2802.02 
2980.49 
3424.94 
3511.23 
3534.31 
4045.65 
4464.84 
5071.39 
5395.19 
5740.55 
5839.24 

Elev 
1540 

1540.21 
1540.48 
1540.74 
1540.89 
1539.38 

1540 
1538.23 
1538.23 
1539.13 
1538.69 

Sta 
2816.33 
3396.24 
3499.54 
3519.07 
3672.07 
4054.01 
4633.13 
5079.16 
5401.83 
5744.73 
5843.34 

Elev 
1539.77 
1540.74 
1540.79 
1540.97 
1540.8 
1539.97 

1540 
1537.91 
1538.61 
1537.73 
1538.89 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

2414.82 .05 9986.96 .01510015.53 .05 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan 
9694.8210031.17 473.38 480.01 494.92 .3 .5 

Ineffective Flow num= 1 
Sta L Sta R Elev 

2414.82 7018.97 1542 
Blocked Obstructions n m =  2 

Sta L Sta R Elev Sta L Sta R Elev 
2414.82 4740 1540.5 12471.713107.15 1542 

CROSS SECTION OUTPUT Profile #PF 3 

E.G. Elev iftl 1540.08 
Vel Head Ifti 0.16 
W.S. Elev iftl 1539.92 
Crit W.S. iftl 1539.41 
E.G. Slope lft/ftl 0.007239 
Q Total (cfsl 20000.00 
Top Width Ift) 6775.61 
Vel Total iftlsl 3.18 
Max Chl Dpth ift) 4.83 
Conv. Total (cfsi 235072.9 

Element Left OB Channel 
Wt. n-Val. 0.050 0.019 
Reach Len. Iftl 473.38 480.01 
Flow Area (sq ftl 4063.02 97.06 
Area isci ftl 6363.20 97.06 

Right OB 
0.050 
494.92 
2134.55 
2134.55 

Flow (cfsl 13569.52 522.31 
Top Width (£ti 4588.76 279.34 
Avg. Vel. iftlsl 3.34 5.38 
Hydr. Depth (ftl 1.52 0.35 
Conv. (cfs) 159491.3 6139.0 
Wetted Per. (ftl 2676.42 280.53 
Shear (lb/sg €ti 0.69 0.16 
Stream Power ilb/ft sl 2.29 0.84 
Cum Volume (acre-ft) 7529.60 1132.59 
Cum SA (acres1 5529.55 234.99 

Length Wtd. lft) 
Min Ch El iftl 
Alpha 
Frctn Loss (£ti 
C k E LOSS ift) 

Full Spillway Flow Powerlinc FKS 
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Warning: Divided flow computed for this cross-section. 
Warning: The energy loss was greater than 1.0 ft (0.3 m). between tire current and previous cross 

section. This may indicate the need for additional cross sections. 

FLOW DISTRIBUTION OUTPUT Profile #PF 3 

W.P. % Conv. Hydr D. Veloc 

Warning: Divided flow computed tor this cross-section. 
Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross 

section. This may indicate the need for additional cross sections. 

CROSS SECTION RIVER: Powerline FRS 
REACH: Powerline RS: 19.100 

INPUT 
Description: 
Station Elevation Data nun= 102 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
1537.08 

Manning's n Values nun= 3 
Sta n Val Sta n Val Sta n Val 

2416.22 .05 9986.3 .01510016.16 .05 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan 
9986.310016.16 498.88 532.81 502.11 .3 .5 

Ineffective Plow nun= 1 
Sta L Sta R Elev 

2416.22 6844.13 1539.5 
Blocked Obstructions "urn= 2 

Sta L Sta R Elev Sta L Sta R Elev 
2416.22 4768.6 1539.2 1252113325.74 1539.2 

CROSS SECTION OUTPUT Profile #PF 3 

Powerline FRS Full Spillway Flow 
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E.G. Elev (ft) 
Vel Head (ftl 
W.S. Elev (ft) 

1 5 3 7 . 0 6  Element 
0 . 1 8  Wt. n-Val. 

1 5 3 6 . 8 8  Reach Len. Ift) 
Crit W.S. Iftl 1 5 3 6 . 3 6  Flow Area lsq ft) a E.G. Slope (ttlftl 0 . 0 0 5 4 7 3  Area isq ft) 
O Total lcfsl 2 0 0 0 0 . 0 0  Flow (cfsl - 
Top width ift! 7 1 5 6 . 5 2  Top Width ift! 
Vel Total lftls) 2 . 7 9  Avg. Vel. iftlsi 
Max Chl Dpth i ftl 4 . 3 8  Hydr. Depth (£ti 
Conv. Total icfsl 2 7 0 3 5 4 . 3  Conv. (cfsl 
Length Wtd. (ftl 5 0 1 . 5 0  Wetted Per. ifti 
Min Ch El Iftl 1 5 3 3 . 2 4  Shear (lblsq £ti 
Alpha 1 . 5 3  Stream Power ilblft s )  
Frctn Loss (ftl 3 . 5 8  Cum Volume (acre-ft) 
C & E LOSS (ftl 0 . 0 5  Cum SA (acres) 

Lett OB 
0 . 0 5 0  

Channel 
0 . 0 1 5  

5 3 2 . 8 1  

Right OB 
0 . 0 5 0  

5 0 2 . 1 1  

Warning: Divided flow computed for this cross-section. 
Warning: The energy l o s s  was greater than 1.0 ft ( 0 . 3  mi. between the current and previous cross 

section. This may indicate the need for additional cross sections. 

FLOW DISTRIBUTION OUTPUT Profile #PF 3  

Left Sta Right Sta Flow Area W.P. 5 Conv. Hydr D. Velocity 
ifti Ifti (CfSI (Sq ft! ift) (ft) (ftIS) 
6 2 0 1 . 2 6  6 9 5 8 . 2 7  3 1 4 . 1 8  1 4 1 . 4 7  1 1 4 . 1 4  1 . 5 7  1 . 2 4  2 . 2 2  
6 9 5 8 . 2 7  7 7 1 5 . 2 8  3 8 0 6 . 7 7  1 3 4 7 . 1 6  7 5 7 . 2 3  1 9 . 0 3  1 . 7 8  2 . 8 3  
7 7 1 5 . 2 8  8 4 7 2 . 2 8  6 0 5 9 . 6 5  1 7 8 0 . 4 0  7 5 7 . 0 7  3 0 . 3 0  2 . 3 5  3 . 4 0  
8 4 7 2 . 2 8  9 2 2 9 . 2 9  9 0 8 . 3 6  5 7 0 . 1 5  7 5 7 . 0 1  4 . 5 4  0 . 7 5  1 . 5 9  
9 2 2 9 . 2 9  9 9 8 6 . 3 0  6 0 8 . 9 9  4 3 0 . 7 0  6 8 3 . 9 7  3 . 0 4  0 . 6 3  1 . 4 1  
LB 9 9 8 6 . 3 0  9 9 9 2 . 2 7  9 . 0 9  1 . 9 5  3 . 1 9  0 . 0 5  0 . 6 8  4 . 6 5  
9 9 9 2 . 2 7  9998.24  1 8 8 . 6 4  1 5 . 9 8  6 . 4 5  0 . 9 4  2 . 6 8  1 1 . 8 0  

Warning: Divided flow computed for this cross-section. 
Warning: The energy l o s s  was greater than 1 . 0  ft 1 0 . 3  m). between the current and previous cross 

section. This may indicate the need for additional cross sections. 

CROSS SECTION RIVER: Powerline FRS 
REACH: Powerline RS: 1 8 . 9 9 9  

INPUT 
Description: 
Station Elevation Data num= 1 1 7  

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
2 4 1 3 . 2 7  1 5 3 4 . 1 7  2509.46  1 5 3 2 . 7 1  2 5 1 5 . 1 1  1 5 3 1 . 8 6  2 5 2 0 . 9 6  1 5 3 2 . 9 9  2570.16  1 5 3 2 . 7 9  

Powerline FRS Full Spillway Flow 
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Manning's n Values n u =  3  
Sta n Val Sta n Val Sta n Val 

2 4 1 3 . 2 7  . 0 5  9 9 8 6 . 7 1  . 0 1 5 1 0 0 1 5 . 5 1  . 0 5  

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9 9 8 5 . 7 1 1 0 0 1 5 . 5 1  5 5 0 . 8  4 9 7 . 5  5 1 2 . 7 1  . 3  . 5  

Ineffective Flow num= 1 
Sta L Sta R Elev 

2413.27  6 6 5 4 . 4 5  1540 
Blocked Obstructions num= 2  

Sta L Sta R Elev Sta L Sta R Elev 
2413.27  4965 1 5 3 4  1 2 8 6 2 . 2 1 3 6 6 2 . 7 9  1 5 3 5 . 9 7  

CROSS SECTION OUTPUT Profile #PF 3  

E . C .   lev l f r l  1 5 3 1 . 4 3  ~lement~ Left OB Channel Rlaht OB .... ~ .. 
Vel Head Ifti 0 . 3 5  Wt. n-Val. 0 . 0 5 0  0 . 0 1 5  0  050 
W.S. Elev (ftl 1 5 3 3 . 0 8  Reach Len. lftl 5 5 0 . 8 0  4 9 7 . 5 0  5 1 2 . 7 1  
Crit W.S. lftl 1 5 3 2 . 8 8  Flow Area lsq ftl 3 3 3 2 . 0 0  5 3 . 9 4  2 5 7 3 . 9 2  
E.G. S l o ~ e  ift/ftl 0 . 0 0 9 6 8 5  Area Is0 Ctl 3 7 1 4 . 2 0  5 3 . 9 4  2 5 7 3 . 9 2  
0 Total icfsl 2 0 0 0 0 . 0 0  Flow Lcfsl 1 0 3 5 6 . 0 6  9 0 0 . 8 7  8 7 4 3 . 0 7  . . . . 
Gap Width lftl 6 3 5 2 . 2 1  Top Width Ift) 4 0 4 3 . 1 9  2 2 . 3 6  2 2 8 6 . 6 7  
Vel Total lftlsl 3 . 3 6  Avg. Vel. lft/sl 3 . 1 1  1 6 . 7 0  3 . 4 0  
Mar Chl Dpth lftl 3 . 8 6  Hydr. Depth lftl 1 . 0 3  2 . 4 1  1 . 1 3  
Canv. Total (cfs) 203226.4  Conv. lcfsl 1 0 5 2 3 1 . 2  9 1 5 4 . 0  8 8 8 4 1 . 1  
Lenqth Wtd. lftl 5 3 0 . 8 6  Wetted Per. lftl 3 2 3 3 . 5 7  2 4 . 0 6  2 2 8 7 . 1 9  
~ i n - ~ h  El lftl 1 5 2 9 . 2 2  Shear Ilblsq ftl 0 . 6 2  1 . 3 6  0 . 6 8  
Alpha 2 . 0 1  Stream Power Ilblft sl 1 . 9 4  2 2 . 6 4  2 . 3 1  
Frctn Loss lftl 3 . 4 0  Cwn Volume (acre-ftl 7 4 0 6 . 6 5  1 1 3 1 . 1 2  1 7 8 6 . 8 3  
C & E LOSS lftl 0 . 0 8  Cum SA (acres1 5 4 2 6 . 8 9  2 3 3 . 0 5  1 3 8 9 . 0 5  

Warning: Divided £low computed for this cross-section. 
Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) 1s less 

than 0 . 7  or greater than 1 . 4 .  This may indicate the need for additional cross sections 
Warning: The energy loss was greater than 1 . 0  ft 1 0 . 3  m). between the current and previous cross 

section. This may indicate the need tor additional cross sections. 

FLOW DISTRIBUTION OUTPUT Profile #PF 3  

Lett Sta Right Sta Flow Area 
lftl (ftl ICES) lsq ftl 
6 1 9 9 . 9 9  6 9 5 7 . 3 3  7 9 1 . 1 5  3 1 4 . 7 3  
6 9 5 7 . 3 3  7 7 1 4 . 6 8  2 7 0 5 . 1 4  9 1 8 . 4 5  

W.P. 
Iftl 

302.94  
6 9 7 . 0 5  
7 5 7 . 4 1  

% conv. 
Iftl 
1 . 0 4  
1 . 3 2  
2 . 0 2  
0 . 5 8  

Velocity 
1ft/s1 

2 . 5 1  
2 . 9 5  
3 . 9 2  
1 . 7 1  
0 . 7 7  
6 . 4 8  

1 6 . 3 1  

Warning: Divided flow computed for this crass-section. 
Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance1 is less 

than 0 . 7  or greater than 1 . 4 .  This may indicate the need for additional cross sections. 
Warning: The energy loss was greater than 1 . 0  ft 10.3  ml. between the current and previous cross 

section. This may indicate the need for additional crass sections. 

CROSS SECTION RIVER: Powerline FRS 
REACH: Powerline RS: 1 8 . 9 0 5  

INPUT 

Powerline FKS Full Spillway Flaw 
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Description: 
Station Elevation Data 

sea Elev Sta 
2390.65 1535.8 2463.93 
2599.43 1530 2611.4 @ 2740.61 1530.53 2772.98 

-.- 
Elev Sta Elev Sta Elev Sta Elev 

1530.55 2471.47 1530 2521.75 1526.86 2545.33 1526.93 
1533.1 2675.01 1534.67 2694.51 1533.11 2709.35 1530.33 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

2390.65 .05 9986.42 .01510016.08 .05 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9986.4210016.08 497.15 483.04 572.01 .3 .5 

Ineffective Flow n m =  1 
Sta L Sta R Elev 

2390.65 6442.03 1534 
Blocked Obstructions nun= 2 

Sta L Sta R Elev Sta L Sta R Elev 
2390.65 5025 1530.5 1315013957.57 1530.5 

CROSS SECTION OUTPUT Profile PPF 3 

E.G. Elev Ift) 
Vel Head lftl 
W.S. Elev Iftl 
Crit W.S. Iftl 
E.G. Slope Iftlft) 
Q Total ICES) 
Top Width lfti 
Vel Total Ift/sl 
Max Chl Dpth Ifti 
Conv. Total (cfsl 
Length Wtd. (Ftl 
Min Ch El Iftl 
Alpha 
Frctn Loss Ifti 
C & E LOSS (it1 

Element 
Wt. n-Val. 
Reach Len. lftl 
Flow Area (sq ft) 
Area lsq ftl 
Flow ICES) 
Top Width ifti 
Avg. Vel. (ftlsl 
Hydr. Depth (ftl 
Conv. lcfsl 
Wetted Per. lftl 
Shear (lblsq £ti 
Stream Power llb/tt s )  
Cum Volume (acre-ftl 
Cum SA (acres1 

Left OB 
0.050 

Channel 
0.015 
483.04 
65.02 
65.02 
772.39 
25.74 
11.88 

Right OB 
0.050 

Warning: Divided Flow computed For this cross-section. 
Warning: The energy loss was greater than 1.0 ft (0.3 ml. between the current and previous cross 

section. This may indicate the need for additional cross sections. 

FLOW DISTRIBUTION OUTPUT Profile #PF 3 

Left Sta Right Sta  low Area W.P. % Conv. Hydr D. Veloclty 
lftl (ttl Icfsi lsq ftl iEt1 lftl Iftlsi 
6188.54 6948.11 74.03 97.14 356.35 0.37 0.27 0.16 

Powerline FRS Full Spillway Flow 
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Warning: Divided flow computed for this cross-section. 
Warning: The energy loss was greater than 1 . 0  ft 1 0 . 3  mi. between the current and previous cross 

section. This may indicate the need for additional cross sections. 

CROSS SECTION RIVER: Powerline FRS 
REACII: Powerline RS: 1 8 . 8 1 4  

INPUT 
Description: 
Station Elevation Data nun= 1 3 0  

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
1 5 2 6 . 1 4  
1 5 2 5 . 9 6  

Manning's n Values nun= 3  
Sta n Val Sta n Val Sta n Val 

2 4 6 7 . 1  . 0 5  9 9 8 7 . 3 8  . 0 1 5 1 0 0 1 6 . 2 2  . 0 5  

Bank Sta: Left Right Lengths: Left Channel Rlght Coeff Contr. Expan 
9 9 8 7 . 3 8 1 0 0 1 6 . 2 2  4 6 8 . 3 6  4 4 9 . 5 4  4 9 8 . 5 9  3  . 5  

Ineffective Flow nu"= 1 
sta L Sta R Elev 

2 4 6 7 . 1  6 2 2 8 . 7 7  1 5 2 8 . 5  
Blocked Obstructions num= 2  

sea L sta R Elev Sta L Sta R Elev 
2 4 6 7 . 1  4 8 1 1 . 2 7  1 5 2 8 . 9 9  1 2 9 1 0 1 4 1 0 9 . 9 2  1 5 2 7  

CROSS SECTION OUTPUT Profile #PF 3 

E.G. Elev lftl 
Vel Head ift) 
W.S. Elev lftl 

1 5 2 6 . 8 6  Element 
0 . 3 4  Wt. n-Val. 

1 5 2 6 . 5 2  Reach L e n .  (ftl 

Left OB 
0 0 5 0  

4 6 8 . 3 6  

Channel 
0 . 0 1 5  

4 4 9 . 5 4  

Right 08 
0 . 0 5 0  

4 9 8 . 5 9  .. ~ . 
Crit W.S. Ifti 1 5 2 6 . 4 3  Flow Area lsq ft) 3 0 4 2 . 3 4  6 8 . 5 8  3 2 7 7 . 2 6  
E.G. Slope Iftlft) 0.007365 Area lsq ftl 3404.42  6 8 . 5 8  3 2 7 7 . 2 6  

Powerline FRS Pull Spillway Plow 
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Q Total (cfsl 20000.00 Flow (cfsl 8020.91 1072.41 10906.69 
Top Width lftl 6600.33 Top Width lft) 4103.74 25.61 2470.99 
Vel Total (ftlsl 3.13 ~ v g .  Vel. (ftlsi 2 . 6 4  15.64 3.33 
Max Chl Dpth (ftl 4.53 Hydr. Depth lftl 0.92 2.68 1.33 
Conv. Total lcfsl 233050.3 Conv. (cfsl 93463.7 12496.3 127090.3 
Length Wtd. Iftl 483.71 Wetted Per. lftl 3321.89 27.49 2472.02 
Min Ch El (ft) 1521.99 Shear Ilblsq ftl 0.42 1.15 0.61 
Alpha 2.24 Stream Power (lblft s )  1.11 17.93 2.03 
Frctn Loss lftl 2.83 Cum Volume lacre-ft) 7310.68 1129.70 1707.47 
C & E Loss lftl 0.06 Cum SA (acres) 5323.87 232.49 1329.83 

Warning: Divided flow computed for this cross-section. 
Warning: The energy loss was greater than 1.0 ft 10.3 m). between the current and previous cross 

section. Thls may lndlcate the need for additional cross sections. 

FLOW DISTRIBUTION OUTPUT Profile #PF 3 

Left Sta Right Sta Flow Area W.P. %Conv. HydrD. Velocity 
(£ti (ftl ICtS) (sq ftl (ft) (ft) IftlSI 
6227.24 6979.27 1111.34 575.86 750.71 5.56 0.77 1.93 
6979.27 7731.30 2195.43 867.01 752.03 10.98 1.15 2.53 

0 Warnzna: Divided Elow com~uted for this cross-section . 
Warning: The energy loss was greater than 1.0 ft 10.3 rnl. between the current and previous cross 

section. This may indicate the need for additional cross sections. 

CROSS SECTION RIVER: Powerline FRS 
REACH: Powerline RS: 18.729 

INPUT 
Description: 10.000 Station located in the Powerline Floodway imediately 

upstream of the Vineyard Road crossing. 
Station Elevation Data num= 123 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
2485.03 1522.18 2494.25 1520.92 2503.17 1522.08 2543.19 1523.38 2574.88 1523.82 
2677.2 1525.26 2801.54 1523.12 2804.3 1523.02 2810.91 1523.18 3324.56 1523.33 

- 
13946.65 1526.6614046.64 
14129.43 1525.09 14164.9 
14245.74 1520.9114246.65 

Powerline FRS 

~ ~ 

1 , . 9 1 . / :  . 2 9 < ':I. > ? I l - h . : .  i I C . .  i .  
1 5 : ' .  I 7 I !  . ' . . I  1 4 .  L 1 : l  
I , .  5 . 3  : 1 : 1 1  0 3 1 .  I -. 
1 '>?5." .>1?1<< & <  ,'> 5 . < > l - i . ; &  <.  :'  1 .  l ' l l ~ ! 4 &  ..4 1 .  .. . 9 

l 5 . ? i 1 3 j < <  :i . I L 6 . t .  . . .  1 4  ' 1 .  ... 1 

Full Spillway Flow 





Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

2447.28 .05 9985.85 .01510013.'74 .05 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan 
9985.8510013.74 420.6 479.13 473.13 . 3  .5 

Ineffective Flow nun= 1 
Sta L Sta R Elev 

2447.28 5998.42 1526 
Blocked Obstructions num= 2 

Sta L Sta R Elev Sta L Sta R Elev 
2447.28 4911.23 1524.99 1288614268.95 1524 

CROSS SECTION OUTPUT 

E.G. Elev iftl 
Ve1 Head iftl 
W.S. Elev lftl 
Crit W.S. iftl 
E.G. Slope ift/ftl 
Q Total icfsl 
Top Width (ftl 
Vel Total lft/sl 
Max Chl Dpth iftl 
Conv. Total lcfsl 
Length Wtd. iftl 
Min Ch El lft) 
Alpha 
Frctn Loss lftl 
C & E LOSS iftl 

Profile #PF 

Element 
Wt. n-Val. 
Reach Len. (ftl 
Flow Area isq ftl 
Area (sq ftl 
Flow icfsl 
Top Width iftl 
Avg. Vel. iftlsl 
Hydr. Depth ift) 
Conv. icfsi 
Wetted Per. Iftl 
Shear llb/sq ftl 
Stream Power ilb/ft sl 
Cum Volme lacre-ftl 
Cum SA (acres) 

Left OB 
0.050 
420.60 

Channel 
0.015 
479.13 

Right OB 
0.050 
473.13 

Warning: Divided flow computed for this cross-section. 
Warning: The energy loss was greater than 1.0 ft (0.3 ml. between the current and previous cross 

section. This may indicate the need for additional cross sections. 

FLOW DISTRIBUTION OUTPUT Profile #PF 3 

Left Sta Riciht Sta Flow Area W. P. % Con". Hvdr D. Velori rv 

10008.16 RB 10013.74 84.82 8.76 6.35 0.42 1.57 9.68 
10013.74 10439.26 1640.00 568.75 426.02 8.20 1.34 2.88 

Powerlinc FRS Full Spillway Plow 
Page 25 of 119 



Warning: Divided flow computed Lor this cross-section. 
Warning: The energy loss was greater than 1 . 0  ft ( 0 . 3  m). between the current and previous cross 

section. This may indicate the need for additional cross sections. 

CROSS SECTION RIVER: Powerline FRS 
REACH: Powerline RS: 1 8 . 6 1 2  

INPUT 
Description: 
station Elevation Data n u =  1 7 5  

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
2 4 3 3 . 1 4  1 5 2 0  2 4 4 9 . 3 3  1 5 2 0 . 3 4  2 4 9 5 . 4  1 5 2 0 . 4 9  2 5 2 7 . 6 8  1 5 2 0  2 5 4 2 . 2 7  1 5 1 9 . 7 9  
2 5 5 0 . 2 4  1 5 1 9 . 2  2 5 5 7 . 1  1 5 1 9 . 8 5  2 5 7 4 . 1 2  1 5 2 0  2 8 3 9 . 7 5  1 5 2 1 . 3 7  2 8 4 7 . 4 3  1 5 2 1  
2 8 5 7 . 4 9  1 5 2 1 . 3 7  2 8 8 6 . 2 1  1 5 2 1 . 7 8  2 9 1 9 . 4 2  1 5 2 1 . 8 3  2 9 4 8 . 1 6  1 5 2 1 . 4 5  3 0 3 5 . 6 9  1 5 2 0 . 1 1  
3 0 3 6 . 0 8  1 5 2 0  3 0 4 1 . 3 3  1 5 1 8 . 5 4  3 0 4 7 . 1 8  1 5 2 0  3 0 4 7 . 2 6  1 5 2 0 . 0 2  3 2 2 7 . 9 5  1 5 2 0  

3693.2  1 5 1 8 . 8 6  3 7 2 8 . 2 5  1 5 1 8 . 4 6  3 7 3 6 . 9 3  1 5 1 6 . 7 4  3 7 3 9 . 4 1  1 5 1 7 . 3 4  3 7 4 3 . 6 8  1 5 1 7 . 7 8  
3 7 5 4 . 1 2  1 5 1 7 . 8 6  3 8 3 4 . 6  1 5 1 7 . 2 7  3 9 2 2 . 5 4  1 5 1 8 . 5  3 9 5 4 . 4 1  1520 3 9 5 6 . 2 9  1 5 2 0 . 4 1  
3 9 5 7 . 2 3  1 5 2 0  3 9 7 0 . 9 4  1 5 1 8 . 1 2  4 0 2 4 . 1 8  1 5 1 8 . 0 7  4 0 5 4 . 9 7  1 5 1 6 . 4 3  4 0 7 5 . 2 4  1 5 1 6 . 8 2  
4086.27  1 5 1 7 . 9 9  4 1 1 4 . 7 7  1 5 1 8 . 5 9  4 1 2 3 . 8 9  1 5 1 7 . 2 8  4 1 8 6 . 1 6  1 5 1 9 . 3 9  4 2 5 8 . 8 7  1 5 1 9 . 8 4  
4265.32  1 5 2 0  4 3 1 8 . 8 3  1 5 2 1 . 2 9  4 4 0 0 . 3  1 5 2 0 . 2 1  4 9 0 0 . 2 8  1 5 2 0 . 7 4  5 1 4 4 . 4 9  1 5 2 0 . 4 8  
5 1 4 7 . 9 2  1 5 2 0  5 1 5 2 . 2 2  1 5 1 9 . 3 9  5 1 5 8 . 0 6  1 5 2 0  5 1 5 9 . 4  1 5 2 0 . 1 4  5 1 9 7 . 2 2  1 5 2 0  

5217.3  1 5 1 9 . 9 5  5 2 2 7 . 5 9  1 5 1 9 . 2 4  5 2 3 3 . 3 5  1 5 1 9 . 4 6  5 2 6 0 . 9 7  1 5 2 0  5 2 9 5 . 2 7  1 5 2 0 . 6 2  
5298.94  1 5 2 0  5 3 0 2 . 8 4  1 5 1 9 . 3 4  5 3 0 8 . 5 3  1 5 2 0  5 3 0 9 . 2 7  1 5 2 0 . 1  5 7 6 0 . 5 1  1 5 2 0 . 9 1  

Manning's n Values n m =  3  
Sta n Val Sta n Val Sta n Val 

2433.14  . 0 5  9 9 8 6 . 5 5  . 0 1 5 1 0 0 1 8 . 9 5  . 0 5  

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan 
9 9 8 6 . 5 5 1 0 0 1 8 . 9 5  4 3 9 . 7 2  4 8 4 . 6 9  5 1 4 . 4 3  . 3  . 5  

Ineffective Flow nun= 1 
Sta L Sta R Elev 

2 4 3 3 . 1 4  5 8 2 4 . 6  1 5 2 3  
Blocked Obstructions "urn= 2  

Sta L Sta R Elev Sta L Sta R Elev 
2433.14  4 3 1 9 . 5 7  1 5 2 2 . 0 7  1 3 5 3 0 1 4 4 2 5 . 3 4  1 5 2 1  

CROSS SECTION OUTPUT Profile #PF 3  

E.G. Elev Iftl 1 5 2 0 . 3 0  Element Left OB Channel Right 08 
Vel Head lftl 0 . 5 2  Wt. n - V a l .  0 . 0 5 0  0 . 0 1 5  0 . 0 5 0  
W.S. Elev lftl 1 5 1 9 . 7 8  ReachLen. lftl 4 3 9 . 7 2  4 8 4 . 6 9  514 .43  
Crit W.S. Iftl 1 5 1 9 . 7 8  Flow Area isq Ltl 1 7 6 2 . 7 7  1 0 6 . 9 4  4 5 6 6 . 6 0  
E.G. Slope Ift/ftl 0 . 0 0 6 1 0 3  Area lsq ftl 1 7 7 2 . 8 1  1 0 6 . 9 4  4 5 6 6 . 6 0  
0 Total IcfSI 2 0 0 0 0 . 0 0  Flow Icfs) 4 1 7 9 . 8 9  1 8 0 0 . 0 7  1 4 0 2 0 . 0 4  

Powerline FRS F t ~ l l  Spillway Flow 
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Top Width (ftl 5433.73 
Vel Total (ftlsl 3.11 
Max ~ h l  ~ p t h  (£ti 5.78 * Conv. Total (cfs) 256018.1 
Length Wtd. (ftl 
MinChEl Ift) 1514.00 
Alpha 3.45 
Frctn Loss (ftl 
C h E Loss (ftl 

~ o p  Width (ft) 2174.05 31.01 3228.67 
Avg. Vel. (ftlsl 2.37 16.83 3.07 
Hydr. Depth (ftl 0.83 3.45 1.41 
Conv. Icf.5) 53506.4 23042.5 179469.2 
Wetted Per. Jftl 2131.67 33.34 3229.45 
shear (lblsq ftl 0.32 1.22 0.54 
Stream Power Ilblft sl 0.75 20.57 1.65 
Cum Volume (acre-ftl 7245.31 1127.64 1613.64 
Cum SA (acres) 5249.95 231.72 1266.72 

Warning: The energy equation could not be balanced within the specified number of iterations. The 
program used critical depth for the water surface and continued on with the calculations. 

Warning: Divided flow computed for this cross-section. 
Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross 

section. This may indicate the need for additional cross sections. 

FLOW DISTRIBUTION OUTPUT 

Left Sta Right Sta 
(ftl lftl 
5454.50 6209.84 
6209.84 6965.19 
6965.19 7720.53 

Profile #PF 3 

Flow Area W.P. % Conv. Hydr D. Velocity 
(CfS) (sq ft) (ft) lft) IftfS) 
9.06 19.00 203.54 0.05 0.09 0.48 

278.69 194.38 399.36 1.39 0.49 1.43 
1121.53 438.91 379.00 5.61 1.16 2.56 
2558.33 948.56 755.34 12.79 1.26 2.70 
17.71 19.58 80.24 0.09 0.24 0.90 
194.57 142.35 314.19 0.97 0.45 1.37 
129.18 12.94 7.24 0.65 2.00 9.99 
617.88 32.63 6.99 3.09 5.04 18.93 
716.23 34.99 6.67 3.58 5.40 20.47 

Warning: The energy equation could not be balanced within the specified number of iterations. The 
program used critical depth for the water surface and continued on with the calculations. 

Warning: Divided flow computed for this cross-section. 
Warning: The energy loss was greater than 1.0 ft (0.3 ml. between the current and previous cross 

section. This may indicate the need for additional cross sections. 

CROSS SECTION RIVER: Powerline FRS 
REACH: Powerline RS: 18.520 

INPUT 
Description: 
Station Elevation Data num= 117 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 

13721.21 1516.9613803.37 1517.6713807.79 1516.8313814.89 1517.6 13821.2 1517.67 
13831.8 1517.4713836.83 1517.0713844.06 1517.5813875.12 1517.63 13921.2 1518.07 

Powerline FRS Full Spillway Flow 
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Manning's n Values nun= 3 
Sta n Val Sta n Val Sta n Val 

2428.93 .05 9985.84 .01510016.44 .05 

Bank Sta: Left Right Lengths: Left Channel Rlght Coeff Contr. 
9985.8410016.44 522.38 479.05 425.04 .1 

Ineffective Flow num= 1 
Sta L Sta R Elev 

2428.93 5673.51 1522 
Blocked Obstructions n m =  2 

Sta L Sta R Elev Sta L Sta R Elev 
2428.93 4409.03 1519.97 13798.814621.19 1518.2 

CROSS SECTION OUTPUT Profile #PF 3 

E.G. Elev (ft) 
Vel Head lft) 
W.S. Elev (ftl 
Crit W.S. (ftl 
E.G. Slope (ft/ftl 
Q Total Icfsl 
Top Width (ftl 
Vel Total (ftlsl 
Max Chl Dpth (ftl 
Conv. Total (cfsl 
Length Wtd. (ftl 
Min Ch El (ftl 
Alpha 
Frctn Lass (ftl 
C & E LOSS (ft) 

Element 
Wt. "-Val. 
Reach Len. Ift) 
Flow Area lsq £ti 
Area (sq ftl 
Flow (cfsl 
Top Width Ift) 
Avg. Vel. lft/sl 
Hydr. Depth (ftl 
Canv. lcfs) 
Wetted Per. (ftl 
Shear Ilblsq £ti 
Stream Power llb/ft 
Cum volume (acre-ft; 
Cum SA (acres1 

Left 08 
0.050 

Channel 
0.015 

Right OB 
0.050 
425.04 

warning: Divided flow computed for this cross-section. 
Warning: The energy loss was greater than 1.0 ft (0.3 ml. between the current and previous cross 

section. This may indicate the need f o r  additional crass sections. 

FLOW DISTRIBUTION ODTPDT Profile #PF 3 

Left Sta Right Sta Flow Area W.P. % Conv. Hydr D. Velocity 
(ft) (ftl icfs1 1sq ft) (£ti Ift) IftISl 
6207.38 6963.08 105.69 87.54 216.47 0.53 0.40 1.21 
6963.08 7718.77 7.84 12.66 85.22 0.04 0.15 0.62 

Warning: Divided flow computed for this cross-section. 
Warning: The energy loss was greater than 1.0 ft 10.3 ml. between the current and previous cross 

section. This may indicate the need for addiCiona1 cross sections. 

CROSS SECTION RIVER: Powerline FRS 
REACH: Powerline RS: 18.429 

INPUT 
Description: 
Station Elevation Data nun= 145 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
2491.01 1515.14 2632.44 1515.16 3017.12 1514.39 3022.22 1513.79 3029.09 1514.51 

Powerline FRS Fall Spillway Flow 
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Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

2491.01 .05 9986.37 ,015 10016.7 .05 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan 
9986.37 10016.7 544.04 475.03 439.46 .I . 3  

Ineffective Flow nun= 1 
Sta L Sta R Elev 

a 2491.01 5366.01 1520 
Blocked Obstructions num= 2 

Sta L Sta R Elev Sta L Sta R Elev 
2491.01 5951.21 1515.2713805.3714765.68 1514.56 

CROSS SECTION OUTPUT 

E.G. Elev iftl 
Vel Head ift) 
W.S. Elev ifti 
Crit W.S. (ft) 
E.G. Slope iftlfti 
Q Total Icfsi 
Top Width (ft) 
Vel Total iftlsl 
Max Chl Dpth ift) 
COnv. Total icfsl 
Length Wtd. ifti 
Min Ch El iftl 
Alpha 
Frctn Loss iftl 
C & E LOSS iftl 

Profile XPF 

Element 
Wt. n-Val. 
Reach Len. if t) 
Flow Area isq ft) 
Area (so ftl . . 
Flow (c~sI 
Top Width Ift) 
Avg. Vel. ift/sl 
Hydr. Depth (ft) 
Conv. (cfs) 
Wetted Per. ift) 
Shear (lblsq ftl 
Stream Power ilblft s )  
Cum Volume (acre-ftl 
Cum SA (acres1 

Left OB Channel Right OB 
0.050 0.015 0.050 

Warnlng: Divided flow computed for this cross-section. 
Warning: The energy loss was greater than 1.0 ft 10.3 mi. between the current and previous cross 

section. This may indicate the need for additional cross sections. 

FLOW DISTRIBUTION OUTPUT Profile #PF 3 

Left Sta Riaht Sta Flow Area W.P. 8 Conv. Hvdr D. Velocitv 
~~~~~A 

lftl Iftl lcfsl isa £ti lftl Iftl ifelsi 

Page 29 of I19 
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Warning: Divided flow computed for this cross-section. 
Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross 

section. This may indicate the need for additional cross sections. 

CROSS SECTION RIVER: Powerline FRS 
REACH: Powerline RS: 18.339 

INPUT 
Description: 
Station Elevation Data num= 192 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
2432.94 1514.21 2477.64 1512.91 2578.69 1512.35 2644.55 1512.18 2648.79 1511.56 
2651.96 1512.42 2867.84 1511.68 2877.77 1510.98 2887.04 1511.69 3170.26 1511.4 
3173.72 1510 3177.16 1508.44 3254.27 1508.6 3340.91 1508.79 3367.73 1509.14 
3380.23 1510 3406.75 1513.53 3421.46 1514.76 3430.38 1511.32 3500.66 1510.26 
3573.23 1510.19 3575.45 1510 3577.21 1509.75 3581.42 1510 3584.38 1510.6 
4087.74 1512.46 4495.44 1510.69 4637 1510 4645.57 1509.79 4652.79 1508.78 
4659.04 1509.36 4691.92 1509.88 4692.68 1509.04 4708.78 1510 4712.7 1510.19 
4995.44 1511.64 5635.74 1512.01 5821.87 1510.35 5824.54 1510 5827.83 1509.6 
5830.52 1510 5833.91 1510.5 5841.82 1510.17 5843.82 1510 5847.99 1509.79 
5848.99 1510 5850.71 1510.35 5987.72 1511.27 5993.29 1510.71 6009.61 1511.06 
6135.75 1511.75 6176.89 1511.54 6223.72 1510.84 6347.56 1512.54 6532.94 1510 
6593.93 1508.82 6601.86 1507.89 6606.66 1508.68 6656.74 1508.9 6695.32 1508.61 

Manning's n Values n m =  3 
Sta n Val Sta n Val Sta n Val 

2432.94 .05 9985.47 ,015 10016.9 .05 

Bank Sta: Lett Right Lengths: Left Channel Right Coeff Contr. Expan 
9985.47 10016.9 457.74 497.49 511.08 .I .3 

Blocked Obstructions num= 2 
Sta L Sta R Elev Sta L Sta R Elev 

2432.94 5635.36 1512.3313643.3414842.73 1512.57 

CROSS SECTION OUTPUT Profile #PF 3 

Powcrlinc FKS Full Spillway Flow 
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E.G. Elev lfti 
Vel Head Ifti 
W.S. Elev Ifti 
Crit W.S. Ifti 
E.G. Slope iftlfti 
Q Total lcfsi 
TOD Width iftl 
vei Total itt/si 
Max Chl Dpth lfti 
COnv. Total icfsi 
Length Wtd. ittl 
Min Ch El Ifti 
Alpha 
Frctn Loss lftl 
C & E LOSS ifti 

Element 
Wt. n-Val. 
Reach Len. lfti 
Flow Area isq ftl 
Area lsq ftl 
Flow (c~sI 
Top Width ifti 
Avg. Vel. ift/sl 
Hydr. Depth iftl 
Conv. icfsl 
Wetted Per. lftl 
Shear Ilblsq ttl 
Stream Power ilb/ft sl 
Cum Volume lacre-£ti 
Cum SA (acres) 

Left 08 
0.050 
457.74 

Channel 
0.015 
497.49 

Right 08 
0.050 
511.08 

Warning: Divided flow computed for this cross-section. 
Warning: The energy loss was greater than 1.0 £t (0.3 ml. between the current and previous cross 

section. This may indicate the need f o r  additional cross sections. 

FLOW DISTRIBUTION OUTPUT Profile f P F  3 

Left Sta Right Sta Flow Area W.P. 8 Conv. Hydr D. Velocity 
lttl Itti ICfSi isq fti lfti lftl (ft/Si 
5453.95 6209.21 73.28 71.53 196.37 0.37 0.36 1.02 
6209.21 6964.46 2768.95 929.73 514.99 13.84 1.81 2.98 

Warning: Divided flow computed for this cross-section. 
Warning: The energy loss was greater than 1.0 ft 10.3 mi. between the current and previous cross 

section. This may indicate the need for additional cross sections. 

CROSS SECTION RIVER: Powerline FRS 
REACH: Powerline RS: 18.245 

INPUT 
Description: 
Station Elevation Data nun= 185 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
2450.58 1510.36 2587.39 1510 2592.01 1509.99 2732.07 1510 2733.9 1510 

Powerline PIG Full Spillway Flaw 
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Manning's n Values num= 3  
Sta n Val Sta n Val Sta n Val 

2 4 5 0 . 5 8  . 0 5  9 9 8 5 . 5 8  . 0 1 5 1 0 0 1 7 . 8 9  . 0 5  

Bank Sta: Left Rlght Lengths: Left Channel Right Coeff Contr. Expan. 
9 9 8 5 . 5 8 1 0 0 1 7 . 8 9  4 8 7 . 7 7  4 8 4 . 3 6  5 5 8 . 9 1  .1 . 3  

Blocked Obstructions num= 2 
Sta L Sta R Elev Sta L Sta R Elev 

2 4 5 0 . 5 8  5 3 5 2 . 1 4  1 5 0 9 . 9 5 1 3 6 9 5 . 6 3 1 4 9 9 1 . 9 9  1 5 1 0 . 9 3  

CROSS SECTION OUTPUT 

E.G. Elev Iftl 
Vel Head (ftl 
W.S. Elev lftl 
Crit W.S. lftl 
E.G. Slope (ft/ftl 
Q Total (cfsl 
Top Width (€ti 
Vel Total (ftlsl 
Max Chl Doth lftl . . 
Conv. Total (cfsl 
Length Wtd. (ftl 
Min Ch El I ftl 
Alpha 
Frctn Loss iftl 
C & E Loss (ftl 

Profile #PF 3  

1 5 0 8 . 5 3  Element Left 08 
0 . 5 2  Wt. n-Val. 0 . 0 5 0  

1 5 0 8 . 0 1  Reach Len. Iftl 4 8 7 . 7 7  
1 5 0 8 . 0 0  Flow Area (sq ttl 2 0 4 0 . 3 6  

0 . 0 0 6 1 2 0  Area (sq ft) 2 0 4 0 . 3 6  
2 0 0 0 0 . 0 0  Flow (cfsl 4 9 2 1 . 7 6  

4 9 8 7 . 6 2  Top Width (£ti 2 3 1 9 . 2 6  
3 . 1 6  Avg. Vel. (ftlsl 2 . 4 1  
5 . 6 6  Hydr. Depth (ftl 0 . 8 8  

2 5 5 6 5 1 . 5  Conv. (cfsi 6 2 9 1 2 . 8  
5 3 4 . 0 1  Wetted P e r .  (€ti 2 3 2 0 . 9 1  

1 5 0 2 . 3 5  Shear (lbisq ftl 0 . 3 4  
3 . 3 3  Stream Power llb/ft sl 0 . 8 1  
3 . 3 1  Cum Volume [acre-ftl 7 1 5 9 . 4 6  
0 . 0 1  Cum SA (acres) 5 1 5 7 . 4 5  

Channel 
0 . 0 1 5  

4 8 4 . 3 6  
1 0 8 . 8 0  
1 0 8 . 8 0  

1 8 1 2 . 8 5  
3 2 . 3 1  
1 6 . 6 6  

3 . 3 7  
2 3 1 7 2 . 8  

Right 08 
0 . 0 5 0  

5 5 8 . 9 1  
4 1 8 2 . 4 5  

Warning: Divided flow computed for this cross-section. 
Warning: The energy loss was greater than 1 . 0  ft 1 0 . 3  ml. between the current and previous cross 

section. This may indicate the need for additional cross sections. 

FLOW DISTRIBUTION OUTPUT Profile #PF 3  

Left Sta Right Sta Flow Area W.P. % Conv. Hydr D. Velocity 
lftl (ftl I c ~ s I  (sq ftl (ftl (ftl (ft/si 
5 4 6 4 . 5 8  6 2 1 8 . 0 8  4 . 9 9  9 . 7 8  1 0 6 . 5 1  0 . 0 2  0 . 0 9  0 . 5 1  
6 2 1 8 . 0 8  6 9 7 1 . 5 8  1 6 7 6 . 0 3  5 9 7 . 1 4  5 0 3 . 1 3  8 . 3 8  1 . 1 9  2 . 8 1  

Powerline FRS Full Spillway Flow 
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Warning: Divided flow computed for this cross-sectlon. 
Warning: The energy loss was greater than 1.0 Lt 10.3 m). between the current and previous cross 

section. This may indicate the need for additional cross sections. 

CROSS SECTION RIVER: Powerline FRS 
REACH: Powerline RS: 18.153 

INPUT 
Description: 
~ i a e i n n  ~ l r r r n t i o n  nnra ntim= 17n - - - . . . . . -. . . - . . . . . . -. - . . 

et-a P I  ?ali $ e a  ~ l o l r  s f a  K l r v  srn Elev Sta Elev 

- ~~ ~~ ~ - -  

Sta n Val Sta n Val Sta n Val 
2510.78 .05 9982.52 .01510015.69 .05 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9982.5210015.69 560.42 500 528.17 .1 .3 

Blocked obstructions nm= 2 
Sta L Sta R Elev Sta L Sta R Elev 

2510.78 6062.76 1507.0214015.7315113.73 1507 

CROSS SECTION OUTPUT Profile #PF 3 

E.G. Elev lftl 1505.21 Element Left 08 Channel Right 08 

Vel Head lftl 0.48 Wt. n-Val. 0.050 0.015 0.050 
W.S. Elev lftl 1504.73 Reach Len. lftl 560.42 500.00 528.17 
Crit W.S. lftl 1504.72 Flow Area lsq ftl 2098.86 103.31 3948.16 
E.G. Slope l£t/ftl 0.006289 Area lsq ft) 2098.86 103.31 3948.16 
Q Total lcfsl 20000.00 Flaw lcfs) 5417.63 1681.22 12901.16 

Top Width I f tl 4611.69 Top Width iftl 2109.93 32.58 2469.18 

Vel Total Iftlsl 3.25 Avg. Vel. l€t/sl 2.58 16.27 3.27 
Max Chl Dpth Ift) 5.41 Hydr. Depth lftl 0.99 3.17 1.60 
con". Total lcfsl 252187.4 Conv. lcfs) 68312.9 21199.1 162675.4 
Length Wtd. l€tl 534.28 wetted Per. lftl 2111.56 34.66 2470.45 

Min Ch El lftl 1499.32 Shear llblsq ftl 0.39 1.17 0.63 
Alpha 2.93 Stream Power llblft s )  1.01 19.05 2.05 

Frctn Lass lftl 3.26 cum volume lacre~ftl 7136.28 1122.04 1358.91 
c & E LOSS Iftl 0.03 Cum SA lacresl 5132.65 229.99 1095.79 

Warning: Divided flow computed for this cross-section. 

Powerline FRS Full Spillway Flow 
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Warning: The energy loss was greater than 1 . 0  ft ( 0 . 3  m). between the current and previous cross 
section. This may indicate the need for additional cross sections. 

e FLOW DISTRIBUTION OUTPUT Left Sta Right Sta 
lft) (ftl 
5 4 9 9 . 4 8  6 2 4 6 . 6 5  
6 2 4 6 . 6 5  6 9 9 3 . 8 2  

Profile #PF 

Flow 
iCfS) 
1 . 5 1  

3 4 2 0 . 3 7  

3  

Area 
(sq tt) 

1 . 9 6  
1 0 5 8 . 9 9  

2 3 6 . 7 2  

W.P. 
(Etl 

1 0 . 4 3  
6 5 3 . 1 4  
2 6 8 . 8 0  

Hydr D. 
(ft) 
0 . 1 9  
1 . 6 2  
0 . 8 8  

Velocity 
ift1.51 

0 . 7 7  
3 . 2 3  
2 . 1 5  

Warning: Divided flow computed for this cross-section. 
Warning: The energy loss was greater than 1 . 0  ft ( 0 . 3  ml. between the current and previous cross 

section. This may indicate the need for additional cross sections. 

CROSS SECTION RIVER: Powerline FRS 
REACH: Powerline RS: 1 8 . 0 5 9  

INPUT 
nearrintion: 
station Elevation Data nun= 2 2 5  

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
2481.22  1 5 0 3 . 6 2  2 7 0 4 . 8 1  1 5 0 2 . 8 5  2 9 0 1 . 0 4  1 5 0 1 . 5 6  2 9 0 6 . 8 3  1 5 0 0  2909.02  1 4 9 9 . 3 7  
2 9 1 1 . 7 6  1 5 0 0  2 9 1 6 . 3 1  1 5 0 1 . 0 5  2 9 2 0 . 1 5  1 5 0 0 . 9 5  2 9 2 4 . 2 9  1 5 0 0  2928.39  1 4 9 9  

2 9 3 2 . 1  1 5 0 0  2 9 3 7 . 5 5  1 5 0 1 . 5 3  3 0 0 4 . 3 1  1 5 0 1 . 9 1  3 0 0 9 . 4 4  1 5 0 1 . 1 2  3016.94  1 5 0 2 . 1  

1 3 2 4 8 . 7 2  1 5 0 0 . 5 9 1 3 2 5 8 . 4 6  1 5 0 1 . 3 5 1 3 2 9 1 . 3 8  1 5 0 1 . 5 2 1 3 3 4 7 . 3 8  1 5 0 1 . 2 9 1 3 4 3 4 . 1 8  1 5 0 0 . 7 5  
1 3 7 3 0 . 6 4  1 5 0 1 . 7 9 1 3 7 3 6 . 1 1  1 5 0 1 . 2 7 1 3 7 4 2 . 3 8  1 5 0 1 . 6 6 1 3 8 3 3 . 7 3  1 5 0 2 . 6 7 1 3 8 8 4 . 4 6  1 5 0 2 . 9 7  

Powerline FRS Full Spillway Flow 
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Manning's n Values nun= 3 
Sta n Val Sta n Val Sta n Val 

2481.22 .05 9984.11 .01510017.78 .05 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9984.1110017.78 463.51 500.02 509.99 .1 .3 

Ineffective Flaw nun= 1 
Sta L Sea R Elev 

13292.415306.43 1503.66 
Blocked Obstructions nun= 2 

Sta L Sta R Elev Sta L Sta R Elev 
2481.22 6197.82 1502.74 13728.815306.43 1502.7 

CROSS SECTION OUTPUT Profile #PF 3 

E.G. Elev Iftl 
Vel Head lftl 
W.S. Elev lftl 
Crit W.S. lftl 
E.G. Slope lft/ft) 
Q Total Icfsl 
Top Width lftl 
Vel Total Iftlsl 
Max Chl Dpth Iftl 
Conv. Total lctsl 
Length Wtd. lftl 
Min Ch El Iftl . . 
Alpha 
Frctn Loss Iftl 
C & E LOSS lftl 

1501.92 Element Left OB 
0.39 Wt. n-Val. 0.050 

1501.53 Reach Len. lft) 463.51 
1501.42 Flow Area lsq ftl 2164.74 
0.005919 Area lsq ftl 2164.74 
20000.00 Flow lcfsl 4848.37 
5442.25 Top Width lftl 2410.92 

3.13 Avg. Vel. IEtlsI 2.24 
5.05 Hydr. Depth lftl 0.90 

259962.5 Conv. lcfsl 63019.7 
498.95 Wetted Per. lftl 2412.28 
1496.48 Shear Ilblsq ft) 0.33 

2.55 Stream Power Ilb/ft s) 0.74 
3.21 Cum Volume lacre-ftl 7108.86 
0.01 Cum SA (acres1 5103.57 

Channel 
0.015 

Right 08 
0.050 
509.99 

Warning: Divided flow computed far this cross-section. 
Warning: The energy loss was greater than 1.0 ft 10.3 m). between the current and previous cross 

section. This may indicate the need for additional cross sections. 

FLOW DISTRIBUTION OUTPUT Profile #PF 3 

Left Sta 
lftl 

Right Sta 
lftl 

Flow 
1cts1 

1595.60 
503.99 
1960.74 
753.93 
34.12 
46.35 
367.86 
646.44 
311.10 
31.84 
29.79 
87.11 

3182.61 
3577.15 
4529.64 
2275.32 
66.42 

Area 
1sq ft) 
617.05 
289.18 
817.28 
398.82 
42.43 
6.70 
24.69 
33.79 
22.30 
5.08 
34.47 
85.71 
962.01 
1032.08 
1189.16 
787.24 
48.77 

W.P. 
Iftl 

506.84 
429.27 
751.19 
524.08 
200.91 
6.22 
7.25 
6.82 
7.23 
5.46 

141.95 
276.76 
528.87 
529.11 
529.15 
530.01 
101.48 

8 Conv. 

7.98 
2.52 
9.80 
3.77 
0.17 
0.23 
1.84 
3.23 
1.56 
0.16 
0.15 
0.44 
15.91 
17.89 
22.65 
11.38 
0.33 

Hydr D. Velocity 
lftl IftlSI 
1.22 2.59 
0.67 1.74 
1.09 2.40 

Warning: Divided flaw computed for this cross-section. 
Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross 

section. This may indicate the need for additional cross sections. 

CROSS SECTION RIVER: Powerline FRS 
REACH: Powerline RS: 17.964 

INPUT 



Station Elevation Data num= 182 
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 

2554.85 1500.39 2701.88 1500 2876.58 1499.41 2890.29 1497.96 2899.1 1498.79 
2954.85 1499.24 2963.09 1497.82 2967.23 1498.68 3028.42 1498.92 3054.85 1499.37 
3055.39 1499.5 3291.97 1500 3554.86 1500.67 3696.27 1501.06 3857.85 1500 
3946.8 1499.47 3952.91 1498.66 3956.72 1499.54 4196.27 1498.25 4696.27 1497.53 
4721.96 1498.33 4734.76 1496.51 4752.13 1499.38 4764.88 1499.66 4778.1 1499.36 
4798.05 1496.2 4806.78 1496.93 4814.61 1497.58 4937.72 1496.64 4949.51 1495.51 
4956.59 1496.2 5419.6 1497.77 5423.44 1496.36 5433.48 1497.07 5446.4 1497.68 

Manning's n Values nu"= 3 
Sta n Val Sta n Val Sta n Val 

2554.85 .05 9984.52 .01510017.96 .05 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan 
9984.5210017.96 490.55 480 439.57 .1 .3 

Ineffective Flow nun= 1 
Sta L Sta R Elev 

13782.5715506.81 1501.65 
Blocked obstructions num= 2 

Sta L Sta R Elev Sta L Sta R Elev 
2554.85 5933.56 1500.54 13786.415506.81 1499.9 

CROSS SECTION OUTPUT Profile #PF 3 

E.G. Elev ift) 
Vel Head (Et) 
W.S. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope Iftift) 
Q Total lcfsl 
Top Width (ftl 
Vel Total (ftlsl 
Max Chl Dpth (ft) 
Conv. Total lcfs) 
Length Wtd. ittl 
Min Ch El Ift) 
Alpha 
Frctn LOSS I €t) 
C & E LOSS (ftl 

1498.70 Element 
0.44 Wt. n-Val. 

1498.26 Reach Len. iftl 
1498.26 Flow Area (sq ft) 
0.007047 Area isq Etl 
20000.00 Flow icfsl 

Left OB Channel Right 08 
0.050 0.015 0.050 
490.55 480.00 439.57 
1823.14 91.48 4614.45 

6148.08 Top Width iftl 2558.77 31.12 3558.19 
3.06 Avg. Vel. (ftlsl 2.21 16.41 3.14 
4.99 Hydr. Depth iftl 0.71 2.94 1.30 

238249.5 Con". (cfs) 47988.4 17881.6 172379.5 
Wetted Per. iftl 2561.96 33.01 3559.53 

1493.27 Shear ilblsq £ti 0.31 1.22 0 57 
3.02 Stream Power ilblft s )  0.69 20.01 1.79 

Cum Volume (acre-ft) 7087.64 1119.86 1256.98 
Cum SA (acres) 5077.13 229.26 1024.23 

Warning: The energy equation could not be balanced within the specified number of iterations. The 
program used critical depth for the water surface and continued on with the calculations. 

Warning: Divided flow computed for this cross-section. 
Warning: The energy loss was greater than 1.0 ft (0.3 ml. between the current and previous cross 
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section. This may indicate the need for additional cross sections. 

FLOW DISTRIBUTION OUTPU'P Profile #PF 3  

Left Sta Right Sta Flow Area W.P. % Con". Hydr D. Velocity 
(ftl (ftl (Cf~l (sq ftl ifti iftl iftIS1 
5 5 2 6 . 7 2  6 2 6 9 . 6 8  2 . 3 8  3 . 7 4  26.87 0 . 0 1  0 . 1 4  0 . 6 4  
6 2 6 9 . 6 8  7 0 1 2 . 6 5  5 9 5 . 6 6  3 8 7 . 8 5  742 .97  2 . 9 8  0 . 5 2  1 . 5 4  
7 0 1 2 . 6 5  7 7 5 5 . 6 2  239 .58  1 5 1 . 5 5  2 7 7 . 9 6  1 . 2 0  0 . 5 5  1 . 5 8  
7 7 5 5 . 6 2  8 4 9 8 . 5 9  2817.64 9 8 6 . 9 7  7 4 5 . 9 9  14 .09  1 . 3 3  2 . 8 5  

Warning: The energy equation could not be balanced within the specified number of iterations. The 
program used critical depth for the water surface and continued an with the calculations. 

Warning: Divided flaw computed for this cross-section. 
Warning: The energy loss was greater than 1 . 0  ft ( 0 . 3  ml. between the current and previous cross 

section. This may indicate the need for additional cross sections. 

CROSS SECTION RIVER: Powerline FRS 
REACH: Powerline RS: 1 7 . 8 7 3  

INPUT 
Descriotion: ~ ~ . ~~~ 

station Elevation Data "urn= 1 4 8  
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 

2 6 3 6 . 0 3  1 4 9 7 . 6 6  2 6 8 4 . 3 1  1 4 9 7 . 5 2  2695 .43  1 4 9 6 . 6 3  2 6 9 7 . 8 3  1 4 9 7 . 1 7  2 9 1 6 . 3 3  1 1 9 7 . 4 2  
2 9 1 9 . 7 5  1 4 9 6 . 8 8  2 9 2 8 . 8  1 4 9 7 . 5  2 9 6 9 . 7 9  1 4 9 7 . 3 4  2 9 7 6 . 1 1  1 4 9 6 . 4 3  2 9 8 5 . 4  1 4 9 7 . 3 6  

Manning's n Values n m =  3  
sta n val sta n Val Sta n Val 

2636.03 . 0 5  9 9 8 4 . 5 9  , 0 1 5  1 0 0 1 6 . 6  . 0 5  

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan 
9984.59  1 0 0 1 6 . 6  4 9 0 . 4 9  500  4 1 4 . 2 1  .1 .3  

Powerline FKS Full Spillway Flow 
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Ineffective Flow nun= 1 
Sta L Sta R Elev 
1359515606.07 1504.01 

Blocked Obstructions nun= 1 
Sta L Sta R Elev 

2636.03 5581.57 1497.16 

CROSS SECTION OUTPUT Profile #PF 3 

E.G. Elev iftl 
Vel Head iftl 
W.S. Elev iftl 
Crit W.S. lftl 
E.G. Slope lft/ftl 
Q Total icfsl 
Top Width lft) 
vel Total iftlsl 
Max Chl Dpth lftl 
Conv. Total icfsl 
Length Wtd. iftl 
Min Ch El iftl 
Alpha 
Frctn Loss IEtl 
C & E LOSS iftl 

1495.46 Element Left 08 
0.36 Wt. n-Val. 0.050 

1495.10 Reach Len. lfti 490.49 
1495.07 Flow Area (sq ft) 1838.54 
0.007141 Area (sq £ti 1838.54 
20000.00 Flow icfsl 3678.27 
7249.83 Top Width ift) 3113.04 

3.10 Avy. Vel. iftlsi 2.00 
4.57 Hydr. Depth lfti 0.59 

236665.9 Conv. icfsl 43526.1 
437.84 Wetted Per. iftl 3115.30 
1490.63 Shear ilblsq ftl 0.26 

2.43 Stream Power ilb/ft sl 0.53 
2.84 Cum Volume (acre-Etl 7067.02 
0.02 Cum SA (acres) 5045.20 

Channel Right OB 
0.015 0.050 
500 .OO 414.21 

Warning: Divided flow computed for this cross-section. 
warnmy: The energy loss was greater than 1.0 ft (0.3 ml. between the current and previous cross 

section. This may indicate the need for additional cross sections. 

FLOW DISTRIBUTION OUTPUT Profile #PF 3 

Left Sta 
iftl 
5575.45 
6310.31 
7045.17 

Right Sta 
lttl 
6310.31 
7045.17 
7780.02 

Flow 
icf.51 

105.12 
708.05 
141.96 
1534.52 
1008.45 
180.19 
27.34 
295.95 
555.95 
268.53 
18.08 
556.09 
2007.77 
439.15 
3867.96 
2335.10 
2282.36 
3667.44 

Area 
isq ftl 
92.82 
413.02 
118.01 
547.80 
510.13 
156.78 
4.19 
20.04 
28.44 
18.96 
3.05 

317.54 
711.72 
284.46 
1054.83 
779.24 
755.71 
635.53 

W.P. % Conv. Hydr D. Velocity 

Warning: Divided flow computed for this cross-section. 
Warning: The energy loss was greater than 1.0 £t (0.3 ml. between the current and previous cross 

section. This may indicate the need for additional cross sections. 

CROSS SECTION RIVER: Powerline FRS 
REACH: Powerline RS: 17.778 

INPUT 
Description: 
Station Elevation Data num= 174 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 

4837.38 1492.08 4875.77 1492.2 5007.49 1490.86 5019.44 1490 5021.66 1489.84 
5024.77 1490 5028.22 1490.19 5054.78 1490.76 5061.11 1490 5069.31 1489.18 
5078.55 1489.17 5086.27 1489.95 5089.6 1489.31 5093.47 1489.7 5115.93 1490 
5148.46 1490.29 5149.52 1490 5154.2 1488.78 5163.2 1490 5166.82 1490.48 
5361.4 1491 5516.09 1492.25 6156.39 1492.83 6354.21 1491.66 6359.71 1490 
6363.71 1488.64 6369.52 1490 6374.98 1491.23 6796.71 1492.25 7095.94 1492.12 

Powcrline FKS Full Spillway Flaw 
Pagc 38 of 1 I9 





Warning: Divided flow computed for this cross-section. 
Warning: The energy loss was greater than 1.0 ft (0.3 ml. between the current and previous cross 

section. This may indicate the need for additional cross sections. 

CROSS SECTION RIVER: Powerline FRS 
REACH: Powerline RS: 17.684 

INPUT 
Description: 
Station Elevation Data nun= 152 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
2639.94 1492.47 2781.35 1492.76 2922.78 1493.43 2930.04 1493.82 2946.49 1491.53 
2966.34 1494.46 2979.7 1494.41 2992.51 1494.5 3011.08 1491.64 3029.74 1492.84 
3169.81 1491.82 3508.56 1491.54 3550.58 1490.93 3665.41 1490 3950.83 1488.65 
4360.77 1488.38 4377.91 1488.28 4591.15 1489.11 4978.22 1490 5084.95 1490.86 
5112.98 1490 5181.21 1488.1 5204.3 1485.47 5213.57 1487.47 5231.45 1488.68 
5344.81 1488.55 5350.82 1487.75 5354.03 1487.97 5871.78 1488.6 6292.61 1489.25 
6299.59 1486.84 6308.4 1489.14 6496.28 1489.01 6501.02 1487.94 6506.09 1488.94 
6512.09 1488.94 6662.46 1488.23 6671.3 1487.16 6677.85 1488.74 6768.62 1490 
6853.19 1491.2 6860.78 1490.89 6869.24 1491.05 6956.38 1490 7130.53 1489.94 
7293.1 1489.1 7580.29 1488.81 7584.3 1488.38 7588.78 1488.99 7861.06 1487.02 
7871.77 1483.84 7884.94 1486.46 7921.2 1486.59 7927.85 1485.54 7933.28 1486.8 
7933.43 1486.27 8121.83 1487.73 8132.66 1486.7 8139.14 1487.74 8536.01 1488.08 
8573.73 1488.23 9003.37 1488.04 9010.77 1487.03 9019.11 1487.96 9073.71 1487.81 
9714.03 1489.79 9824.75 1490 9852.07 1490.4 9942.32 1490 9953.61 1489.97 
9960.05 1490 9970.68 1490.1 9984.08 1490.07 9984.27 1490 9997.46 1485.3 
10003.39 1484.910015.24 149010016.24 1490.4310022.68 149010030.07 1489.53 

Manning's n Values n m =  3 
Sta n Val Sta n Val Sta n Val 

2639.94 .05 9984.08 .01510016.24 .05 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9984.0810016.24 529.26 495.97 402.35 .1 .3 

Blocked Obstructions nun= 1 
Sta L Sta R Elev 

2639.94 5090 1490 

CROSS SECTION OUTPUT 

E.G. Elev (ft) 
Vel Head (ftl 
W.S. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope lft/Etl 
Q Total lcfsl 
Top Width (ftl 
Vel Total (ft/sl 
Max Chl Dpth ifti 
Conv. Total lcfs) 

Profile #PF 3 

1489.31 Element 
0.30 Wt. n-Val. 

1489.01 Reach Len. (ftl 
1488.87 Flow Area lsa ftl 
0.007699 Area (sq £ti 
20000.00 Flow Icfs) 
6365.88 Top Width (Etl 

3.05 Avg. Vel. IEt/sl 
5.17 Hydr. Depth (ftl 

227941.4 Conv. (cfsl 

Left OB 
0.050 
529.26 
2777.06 
2777.06 

Channel Right OB 
0.015 0.050 
495.97 402.35 
62.10 3721.43 

Length Wtd. lftl 464.24 Wetted Per. (ftl 3285.12 27 39 3058.85 
Mln Ch El (Etl 1484.90 Shear llbisq £ti 0.41 1.09 0.58 
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Alpha 
Frctn Loss Iftl 
C & E LOSS (£ti 

2 . 0 7  Stream Power iIb/Lt sl 0 . 9 8  1 6 . 3 5  1 . 9 4  
3 . 0 1  Cum Volume lacre-€ti 6 9 9 7 . 1 0  1 1 1 7 . 2 2  1 1 1 1 . 7 8  
0 . 0 3  Cum SA iacresi 4 9 6 0 . 7 2  2 2 8 . 3 1  9 0 5 . 6 6  

Warning: Divided f l o w  computed for this cross-section. 
Wamina: The enerav loss w a s  areater than 1 . 0  ft ( 0 . 3  ml. b e t w e e n  the current and prevlous cross -. 

section. This may indicate the need f o r  additional cross sections 

FLOW DISTRIBUTION OUTPUT Profile dPF 3  

Left Sta 
Iftl 

Right Sta 
Iftl 

Area 
(sq it) 
3 6 1 . 8 3  
2 4 2 . 9 7  

9 0 . 7 6  
1 5 9 . 8 1  

1 1 7 7 . 1 2  
6 7 5 . 2 1  

6 9 . 3 5  
2 . 1 3  

1 5 . 3 0  
2 4 . 9 9  
1 7 . 5 7  

2 . 1 1  
5 0 4 . 5 0  

1 3 9 5 . 7 5  
8 4 8 . 4 7  

6 1 . 1 4  
3 8 . 3 1  

6 0 1 . 1 8  
2 6 6 . 9 4  

5 . 1 5  

W.P. 
Iftl 

4 2 9 . 5 1  
5 7 4 . 2 4  
2 0 1 . 4 2  
3 9 7 . 7 2  
7 3 5 . 9 0  
7 3 4 . 5 4  
2 1 1 . 7 9  

3  . 6 7  
6 . 8 3  
6 . 4 8  
7 . 0 0  
3 . 4 1  

3 4 4 . 7 5  
5 9 5 . 5 8  
5 9 5 . 5 8  
3 2 7 . 1 9  

9 9 . 3 0  
5 9 6 . 1 6  
4 3 1 . 2 0  

6 9 . 0 8  

% Conv. 

3 . 7 5  
1 . 5 9  
0 . 6 2  
1 . 0 1  

1 8 . 7 2  
7 . 4 2  
0 . 3 8  
0 . 0 6  
0 . 9 9  
2 . 3 3  
1 . 2 3  
0 . 0 6  
8 . 0 0  

3 0 . 3 0  
1 3 . 2 2  

0 . 2 5  
0 . 2 5  
7 . 4 4  
2 . 3 9  
0 . 0 1  

Hydr D. 
(ftl 
0 . 8 4  
0 . 4 2  
0 . 4 5  

Velocity 
IftlSI 

2 . 0 7  
1 . 3 1  
1 . 3 7  
1 . 2 7  
3 . 1 8  
2 . 2 0  
1 . 1 0  
5 . 2 7  

1 2 . 9 6  
1 8 . 6 1  
1 3 . 9 7  

5 . 4 9  
3 . 1 7  
4 . 3 4  
3 . 1 2  
0 . 8 0  
1 . 3 0  
2 . 4 7  
1 . 7 9  
0 . 4 4  

Warning: Divided flow computed for this cross-section. 
Warning: The energy loss w a s  greater than 1 . 0  ft 1 0 . 3  m). b e t w e e n  the current and previous cross 

section. This may indicate the need for additional cross sections. 

CROSS SECTION RIVER: Powerline FRS 
REACH: Powerline RS: 1 7 . 5 9 0  

INPUT 
Description: 
Station Elevation Data num= 1 7 7  

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 

1 3 5 4 9 . 3 9  1 4 8 5 . 5 3 1 3 5 5 4 . 9 6  

Powerline FRS 
- 

Full Spillway Flow 



Manning's n Values n m =  3 
Sta n Val Sta n Val Sta n Val 

2739.26 .05 9982.9 .01510015.54 .05 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan 
9982.910015.54 519.2 503.87 537.11 .1 .3 

Blocked Obstructions num= 1 
Sta L Sta R Elev 

2739.26 5230 1488 

CROSS SECTION OUTPUT Profile #PF 3 

E.G. Elev iftl 1486.27 Element Left OB Channel Riaht OB . ~. -~ ~ ~ 

&l Head lfti 
< 

0.20 Wt. n-Val. 0.050 0.015 0.050 
W.S. Elev (ftl 1486.06 Reach Len. lftl 519.20 503.87 537.11 
Crit W.S. lftl 1485.71 Flow Area (sq ftl 4373.45 62.71 2865.01 
E.G. Slo~e (ftlftl 0.005480 Area lsa £ti 4373 4 5  62.71 2865.01 
0 Total -1cf.31 20000.00 Flow I C ~ S I  11543.90 794.73 7661.37 
Top Wldth (£ti 6057.09 Top Wldth lfti 3469 35 26.10 2561.64 
Vel Total (ft/sl 2.74 Avg. Vel. (Et/si 2.64 12.67 2.67 
Max Chl Dpth (ftl 5.03 Hydr. Depth IEtl 1.26 2.40 1.12 
Conv. Total (cfsl 270163.2 Conv. lcfsl 155936.8 10735.4 103491.0 
Length Wtd. (Etl 525.84 Wetted Per. (ftl 3475.77 27.61 2562.80 
Min Ch El Iftl 
Alpha 
Frctn Loss (fti 
C & E LOSS lftl 

1481.95 Shear (lb/sq Etl 0.43 0.78 0.38 
1.75 Stream Power llb/ft sl 1.14 9.85 1.02 
3.32 Cum Volume lacre-ftl 6953.66 1116.51 1081.36 
0.01 cwn SA (acres1 4919.71 228.01 879.71 

Warning: Divided Elow computed for this cross-section. 
Warning: The energy loss was greater than 1.0 ft 10.3 ml. between the current and previous cross 

section. This may indicate the need for additional cross sections. 

FLOW DISTRIBUTION OUTPUT Profile #PF 3 

Left Sta Right sta Flow Area W.P. %Conv. HydrD. Velocity 
lftl lftl I c ~ s ~   IS^ ftl lftl lftl 1ft1si 

Warning: Divided flow computed for this cross-section. 
Warning: The energy loss was greater than 1.0 Et 10.3 ml. between the current and previous cross 

section. This may indicate the need for additional cross sections. 

CROSS SECTION RIVER: Powerline FRS 
REACH: Powerline RS: 17.494 

INPUT 
Description: 
station Elevation Data nun= 168 

Powerline FRS Full Spillway Flaw 
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Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
2801.85 1487.14 2848.59 1488.16 2954.68 1488.84 3071.29 1487.19 3214.51 1486.7 
3412.39 1484.8 3417.34 1483.97 3424.4 1484.72 3582.87 1484.48 3631.17 1484.22 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

2801.85 .05 9983.76 .01510016.02 .05 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan 
9983.7610016.02 473.59 472.04 447.11. .1 .3 

Blocked Obstructions num= 1 
Sta L Sta R Elev 

2801.85 5140 1484 

CROSS SECTION OUTPUT Profile #PF 3 

E.G. Elev (ftl 
Vel Head (ftl 
W.S. Elev (ftl 
Crit W.S. (ftl 
E.G. Slope (ftlftl 
Q Total icfsl 
Top Width Iftl 
Vel Total Iftlsl 
Max Chl Dpth Iftl 
Conv. Total Icfsl 
Length Wtd. iftl 
Min Ch El iftl 
Alpha 
Frctn Loss (ftl 
C & E Loss (it) 

Element 
Wt. n-Val. 
Reach Len. (ftl 
Flow Area ( s q  ftl 
Area isq ftl 
Flow ICES) 
Top Width (€ti 
Ava. Vel. lftlsl 

Left OB 
0.050 
473.59 
3397.48 
3397.48 
10078.36 
2922.79 

2.97 
1.16 

Channel 
0.015 
472.04 
72.58 

Right DB 
0.050 
447.11 
2597.83 

Hydr. Depth iftl 
Conv. (cfsl 
Wetted Per. ifti 
Shear ilblsq £ti 
Stream Power ilblft sl 
Cum Volume lacre-ftl 
Cum SA (acres1 

Warning: Divided flow computed for this cross-section. 
Warning: The energy loss was greater than 1.0 ft (0.3 mi. between the current end previous cross 

section. This may indicate the need tor additional cross sections. 

FLOW DISTRIBUTION OUTPUT Profile #PF 3 

Left Sta Right Sta Flaw Area W.P. % Conv. Hydr D. Velocity 
Iftl iftl (CfSl isq £ti iftl Ifti (ftIS1 
4956.42 5674.61 250.21 147.70 229.77 1.25 0.64 1.69 
5674.61 6392.80 309.54 220.64 455.47 1.55 0.49 1.40 

0 
6392.80 7111.00 

Powerline FRS Full Spillway Plow 
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Warning: Divided flow computed for this cross-section. 
Warning: The energy loss was greater than 1.0 ft (0.3 ml. between the current and 6 

section. This may indicate the need for additional cross sections. 

CROSS SECTION RIVER: Powerline FRS 
REACH: Powerline RS: 17.405 

INPUT 
Description: 
Station Elevation Data num= 146 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

2797.5 .05 9983.83 .01510017.44 .05 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9983.8310017.44 541.31 508.19 481.14 .1 .3 

Blocked Obstructions n m =  1 
Sta L Sta R Elev 
2797.5 5495 1480 

CROSS SECTION OUTPUT Profile PPF 3 

E.G. Elev iftl 1479.93 Element Left 08 Channel 
Vel Head IEtI 0.38 Wt. n-Val. 0.050 0.015 
W.S. Elev iEt1 a 1479.55 Reach Len. Iftl 541.31 50819 
Crlt W.S. iftl 1479.36 Flow Area isq ftl 3018.87 93.33 
E.G. Slope ift/ft) 0.005786 Area isq £ti 3018.87 93.33 
Q Total icfs) 20000.00 Flow lcfs) 8366.92 1384.15 

Powerline FRS 
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Right OB 
0.050 

10248.93 
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Top Width Ifti 
Vel Total (ftlsl 
Max Chl Dpth Ift) 
Conv. Total lcfsi 
Length Wtd. (ftl 
Min Ch El lft) 
Alpha 
Frctn Loss (£ti 
C k E LOSS (£ti 

Top Width (ft) 2738.62 32.01 1530.83 
Avg. Vel. (ft/s) 2.77 14.83 3.49 
tlydr. Depth Ift) 1.10 2.92 1.92 
Conv. (cfs) 109998.1 18197.1 134740.5 
Wetted Per. (£ti 2741.24 33.80 1531.21 
Shear (1b/sq ft) 0.40 1.00 0.69 
stream Power (lblft sl 1.10 14.79 2.42 
Cum Volume (acre-ft) 6872.47 1114.83 1019.27 
Cum SA (acres1 4850.84 227.37 834.85 

Warning: Divided flow computed tor this cross-section. 
Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross 

section. This may indicate the need tor additional cross sections. 

FLOW DISTRIBUTION OUTPUT Profile #PF 3 

Left Sta Right Sta Flow Area W.P. % Conv. Hydr D. Velocity 
(£ti fft) (CfS) 1sq ftl (£ti (ftl ift/S) 
4953.40 5672.03 35.27 37.65 124.28 0.18 0.31 0.94 
5672.03 6390.67 3.85 14.21 301.09 0.02 0.05 0.27 

Warning: Divided flow computed for this cross-section. 
Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross 

section. This may indicate the need for additional cross sections. 

CROSS SECTION RIMR: Powerline FRS 
REACH: Powerline RS: 17.309 

INPUT 
Description: 
Station Elevation Data 

Sta Elev Sta 
nun= 128 
Elev Sta Elev Sta 

1479.09 3633.69 
1477.84 4180.54 

Elev 
1479.83 
1476.87 
1475.68 
1476.61 
1475.4 
1475.93 
1477.37 
1475.16 
1474.02 
1474.59 
1475.37 
1476.42 
1476.03 
1476.06 
1474.55 
1474.02 
1472.73 
1477.1 
1477.7 
1478 

1477.3 
1476.8 
1481 
1480 

1481.6 

Elev Sta 
1478.49 3590.1 



Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan 
9982.15 10016.6 501.66 476.06 493.7 .1 .3 e Blocked Obstructions n~lm= 1 

Sta L Sta R Elev 
2835.25 5487.9 1477 

CROSS SECTION OUTPUT Profile #PF 3 

E.G. Elev lftl 
Vel Head If ti 
W.S. Elev lftl 
Crit W.S. lftl 
E.G. SlODe Iftlftl 
Q Total lcfsl 
Top Width (ftl 
Vel Total Iftlsl 
Max Chl Dpth lftl 
Conv. Total Icfsl 
Length Wtd. Iftl 
Min Ch El (ftl 
Alpha 
Frctn Loss lftl 
C & E LOSS Iftl 

1476.65 Element Left OB 
0.54 Wt. n-Val. 0.050 

1476.11 Reach Len. (£ti 501.66 
1476.11 Flow Area lsg ftl 2682.19 
0.007236 Area (so ftl 2682.19 
20000.00 F ~ O W  (cis) 7369.16 
4201.93 Top Width lftl 2603.66 

3.53 Avg. Vel. Iftfsl 2.75 
5.13 Hydr. Depth lftl 1.03 

23511.0.6 Conv. lcfsl 86628.4 
Wetted Per. lftl 2604.63 

1470.98 Shear (lbfsq ftl 0.47 
2.78 stream Power ilblft sl 1.28 

Cum Volume lacre-ftl 6837.05 
cum SA (acres1 4817.64 

Channel Riaht OB 

warning: The energy equation could not be balanced within the specified number of iterations. The 
program used critical depth for the water surface and continued on with the calculations. 

Warning: Divided flow computed for this cross-section. 
Warning: The energy loss was greater than 1.0 ft 10.3 ml. between the current and previous cross 

section. This may indicate the need for additional cross sections. 

FLOW DISTRIBUTION OUTPUT Profile #PF 3 

Left Sta Right Sta Flow Area W.P. 8 Con". Hydr D. Velocity 
lttl lftl 1cts1 (Sq ftl lftl (ftl Iftfsl 
4979.32 5694.01 0.69 0.95 5.57 0.00 0.17 0.73 

6408.70 1.74 5.43 108.50 0.01 0.05 0.32 
7123.39 

Warning : 

Warning: 
Warning: 

The energy equation could not be balanced within the specified number of iterations. The 
program used critical depth for the water surface and continued on with the calculations. 
Divided flow computed for this cross-section. 
The energy loss was greater than 1.0 ft 10.3 ml. between the current and previous cross 
section. This may indicate the need for additional cross sections. 

CROSS SECTION RIVER: Powerline FRS 
REACH: Powerline RS: 17.218 

INPUT 
Description: 
station Elevation Data num= 147 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 

5774.43 1474.19 5834.73 1473.61 6195.3 1472.76 6344.79 1472.61 6350.83 1472.22 
6356.84 1472.81 6695.29 1473.02 6808.05 1474.9 6903.42 1476.42 7195.29 1474.59 

Powerline FRS Full Spillway Flow 
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Manning's n Values n w =  3  
Sta n Val Sta n Val Sta n Val 

2 8 3 1 . 2 2  . 0 5  9 9 8 1 . 5  . 0 1 5 1 0 0 1 4 . 2 1  . 0 5  

Bank Sta: Left Right Lengths: Left Channel Right Coetf Contr. Expan 
9 9 8 1 . 5 1 0 0 1 4 . 2 1  440 4 4 6 . 8 5  550  . I  . 3  

Blocked Obstructions num= 1 
Sta L Sta R Elev 

2 8 3 1 . 2 2  5 4 9 3 . 5 9  1476 

CROSS SECTION OUTPUT Profile lPF 3  

E.G. Elev Iftl 
Vel Head (it1 
W.S. Elev (ftl 
Crit W.S. (ftl 
E.G. Slope (ft/ft) 
Q Total (cfsl 
Top Width (ft) 
Vel Total (ftlsl 
Max Chl Dpth lftl 
Conv. Total lcfsl 
Length Wtd. lftl 
Min Ch E l  (ttl 
Alpha 
Frctn Loss Iftl 
C & E LOSS (ftl 

Element Left OB Channel Right OB 
Wt. *-Val. 0 . 0 5 0  0 . 0 1 5  0 . 0 5 0  
Reach Len. I €ti 4 4 0 . 0 0  4 4 6 . 8 5  5 5 0 . 0 0  
Flow Area lsq Etl 4 2 2 6 . 7 6  1 0 3 . 1 6  2 9 2 2 . 2 3  
Area lsq ftl 4 2 2 6 . 7 6  1 0 3 . 1 6  2 9 2 2 . 2 3  
Flow I c ~ s )  1 0 2 1 3 . 7 8  1 3 6 9 . 2 3  8 4 1 6 . 9 8  
Top Width (ft) 3 3 9 1 . 4 5  3 2 . 7 1  1 6 5 1 . 2 0  
Avg. V e l .  Iftlsl 2 . 4 2  1 3 . 2 7  2 . 8 8  
Hydr. Depth (ftl 1 . 2 5  3 . 1 5  1 . 7 7  
Conv. lcfsl 1 5 7 8 1 0 . 7  2 1 1 5 5 . 7  1 3 0 0 4 8 . 8  
Wetted Per. (ftl 3392.94  3 4 . 6 3  1 6 5 1 . 8 9  
Shear (lblsq ftl 0 . 3 3  0 . 7 8  0 . 4 6  
stream power llblft sl 0 . 7 9  1 0 . 3 4  1 . 3 3  
Cum Volume (acre-ftl 6 7 9 7 . 2 6  1 1 1 2 . 5 9  9 5 4 . 2 5  
Cum SA (acres) 4 7 8 3 . 1 2  2 2 6 . 6 2  7 9 9 . 5 3  

Warning: Divided flow computed far this cross-section. 
Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less 

than 0 . 7  or greater than 1 . 4 .  This may indicate the need for additional cross sections 
Warning: The energy loss was greater than 1 . 0  ft ( 0 . 3  m). between the current and previous cross 

section. This may indicate the need for additional cross sections. 

FLOW DISTRIBUTION OUTPUT Profile #PF 3  

Lett Sta 
Iftl 

Powcrline FRS 

Right Sta Flow 
Iftl lcfsl 

Area W.P. 
(sq ftl lft) 
1 6 1 . 7 0  4 1 4 . 7 2  

Page 47 of I I 9  

Hydr D. 
Ifti 
0 . 3 9  
0 . 3 0  
1 . 6 3  

Velocity 
1it/s1 

1 . 0 1  
0 . 8 5  
2 . 6 2  

Pull Spillway Flow 



Warnlng: Divided flow computed for this cross-section. 
Warnlng: The conveyance ratio iupstream conveyance divided by downstream conveyance1 is less 

than 0 . 7  or greater than 1 . 4 .  This may indicate the need for additional cross sections. 
Warnlng: The energy loss was greater than 1 . 0  Et 10.3  ml. between the current and previous cross 

section. This may indicate the need for additional cross sections. 

CROSS SECTION RIVER: Powerline FRS 
REACH: Powerline RS: 1 7 . 1 3 4  

INPUT 
noqcrint~on: ------.~ - - - ~  

Statlan Elevation Data nwn= 243 
Sta Elev Sta Elev sta Elev Sta Elev Sta Elev 

2914.52  1 4 7 4  3 1 0 2 . 9 3  1 4 7 3 . 7  3 1 1 0 . 8 5  1 4 7 2 . 1 8  3 1 2 0 . 2 5  1 4 7 3 . 6 9  3 3 2 4 . 4  1 4 7 3 . 1 9  
3 6 7 8 . 4 6  1 4 7 2  3 7 0 1  1 4 7 1 . 7 3  3 7 0 9 . 2 1  1 4 7 1 . 2 1  3 7 1 5 . 4 7  1 4 7 1 . 6 8  3 7 1 9 . 5  1 4 7 1 . 5 6  
3 7 2 4 . 5 1  1 4 7 0 . 8  3 7 3 5 . 6 9  1 4 7 1 . 0 7  3 7 4 6 . 2 7  1 4 7 1 . 4  3751 .04  1 4 7 0 . 8 2  3 7 6 0 . 8 1  1 4 7 1 . 2 5  

Manning's n Values num= 3  
Sta n Val Sta n Val Sta n Val 

2914.52  . 0 5  9980 , 0 1 5  1 0 0 2 0  . 0 5  

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9980 1 0 0 2 0  500  4 7 6 . 4 7  600 .1 . 3  

Blocked Obstructions nun= 2  
Sta L Sta R Elev Sta L Sta R Elev 

2 9 1 4 . 5 2  5 3 6 0  1 4 7 3  1 4 4 3 5  1 6 2 5 0  1 4 7 3 . 4 1  

Powerline FRS Full Spillway Flow 
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CROSS SECTION OUTPUT Profile #PF 3 

E.G. Elev iftl 
Vel Head i ftl 
W.S. Elev ifti 
Crit W.S. iftl 
E.G. Slope Ift/ftl 
Q Total icfsi 
Top Width (ftl 
Vel Total (ftlsl 
Max Chl Dpth (ftl 
Conv. Total Icfsl 
Length Wtd. Iftl 
Min Ch El (ftl 
Alpha 
Frctn Loss (ftl 
C b E LOSS (ftl 

Element Left 08 
Wt. "-Val. 0.050 
Reach Len. i ftl 500.00 
Flow Area isq £ti 2998.56 
Area (sq ftl 2998.56 
Flow (cfsl 9726.00 
Top Width (ftl 2510.74 
Avg. Vel. Iftlsl 3.24 
Hydr. Depth lftl 1.19 
Conv. ictsl 105507.3 
Wetted Per. (ftl 2513.54 
shear 11b/sq ftl 0.63 
stream Power (lblft sl 2.05 
Cwn Volume (acre-ftl 6760.77 
Cwn SA lacresl 4753.31 

Channel 
0.015 
476.47 

Right OB 
0.050 
600.00 

Warning: The energy equation could not be balanced within the specified number of iterations. The 
program used critical depth far the water surface and continued on with the calculations. 

Warning: Divided flaw computed for this cross-section. 
Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less 

than 0.7 or greater than 1.4. This may indicate the need for additional cross sections. 
Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross 

section. This may indicate the need for additional cross sections. 

FLOW DISTRIBUTION OUTPUT Profile #PF 3 

i . e F r  Sca Right Sta Flow Area W.P. %Conv. HvdrD. Velocity 
(ftl ICfSl i s q  ftl 

Warning: The energy equation could not be balanced within the specified number of iterations. The 
program used critical depth for the water surface and continued on with the calculations. 

Warning: Divided flow computed for this cross-section. 
Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance1 is less 

than 0.7 or greater than 1.4. This may indicate the need for additional cross sections. 
Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross 

section. This may indicate the need for additional cross sections. 

CROSS SECTION RIVER: Powerline FRS 
REACH: Powerline RS: 17.044 

-~~~~ 

Description: 
station Elevation Data n u =  180 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
2997.33 1472 3229.28 1470.48 3233.16 1470 3241.94 1469.12 3251.31 1470 

4758.52 1472 4766.99 1471.91 4768.29 1471.74 4793.31 1470.75 4845.19 1470.55 
4880.8 1470 4945.25 1469.62 4'357.9 1468 4958.16 1467.97 4958.32 1468 

Powerline FRS Full Spillway Flow 
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Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

2997.33 -05 9980 .015 10025 .05 

8ank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan 
9980 10025 500 522.73 550 .1 .3 

Blocked Obstructions nun- 1 
Sta L Sta R Elev 
15215 16345 1471.28 

CROSS SECTION OUTPUT Profile #PF 3 

E.G. Elev (ftl 
Vel Head lftl 
W.S. Elev lftl 
Crit W.S. lftl 
E.G. Slope (ftlftl 
0 Total lcfsl 
Gop width 1ft1 
Vel Total Ifttsl 
Max Chl Dpth lftl 
Conv. Total lcfsl 
Length Wtd. lftl 
Min Ch El lftl 
Alpha 
Frctn Loss lftl 
C & E Loss lftl 

1468.01 Element ~~~~~ ~ 

0.58 Wt. n-Val. 
1467.43 Reach Len. lftl 
1467.43 Flow Area lsq ftl 
0.002658 Area lsq ftl 
20000.00 Flow lcfs) 
5464.26 Top Width lftl 

2.51 Avg. Vel. Iftlsl 
7.43 Hydr. Depth lftl 

387944.3 Conv. (cfsl 
532.49 Wetted Per. lftl 
1460.00 Shear llblsq ftl 

5.92 Streampower Ilblft sl 
1.37 Cum Volume (acre-ftl 
0.02 Cum SA (acres1 

Left OB 
0.050 

Channel Right 08 
0.015 0.050 

Warning: The energy equation could not be balanced within the specified number of iterations. The 
program used critical depth for the water surface and continued on with the calculations. 

Warning: Divided flow computed for this cross-section. 
Warning: The energy loss was greater than 1.0 ft (0.3 ml. between the current and previous cross 

section. This may indicate the need for additional cross sections. 
Warning: During the standard step iterations, when the assumed water surface was set equal to 

critical depth, the calculated water surface came back below critical depth. Thls indicates 
that there is not a valid subcritical answer. The program defaulted to critical depth. 

FLOW DISTRIBUTION OUTPUT Profile # P F  3 

Left Sta Right Sta Flow Area W.P. %Conv. HydrD. Velocity 
lfti lftl ICLS) (sq ftl (ftl lftl IftISl 
3695.60 4393.86 0.00 0.02 1.01 0.00 0.02 0.12 

Powerline FRS Full Spillway Flow 
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Warning: The energy equation could not be balanced within the specified number of iterations. The 
program used critical depth for the water surface and continued on with the calculations. 

Warning: Divided flaw computed for this cross-section. 
Warning: The energy loss was greater than 1 . 0  ft ( 0 . 3  m). between the current and previous cross 

section. This may indicate the need for additional cross sections. 
Warning: During the standard step iterations, when the assumed water surface was set equal to 

critical depth, the calculated water surface came back below critical depth. This indicates 
that there is not a valid subcritical answer. The program defaulted to critical depth. 

CROSS SECTION RIVER: Powerline FRS 
REACH: Powerline RS: 1 6 . 9 4 5  

INPUT 
Description: 
st.ation El.evation Data nun= 1 5 5  

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
2930.15  1 4 7 0  3352 .26  1 4 6 9 . 0 7  3576 .27  1 4 6 8  3 6 3 1 . 8 1  1 4 6 8  3 6 4 6 . 2 2  1 4 6 8  

3 6 5 4 . 7  1 4 6 8  3656 .76  1 4 6 8 . 0 6  3657 .48  1 4 6 8  3 6 6 8 . 8 8  1 4 6 6 . 9 7  3 6 7 5 . 7 9  1 4 6 7 . 3 6  
3 7 0 7 . 3 1  1 4 6 7 . 5  3718 .14  1 4 6 6 . 4  3727 .85  1 4 6 7 . 1 3  3 8 4 4 . 5 1  1 4 6 8  3 8 4 6 . 2 1  1 4 6 8 . 0 5  
3937 .15  1 4 6 9 . 7 2  4065 .57  1 4 6 8 . 1 7  4070 .72  1 4 6 8  4 1 2 3 . 1 2  1 4 6 6 . 3 5  4 1 2 5 . 2 2  1466  

4 1 3 3 . 9  1 4 6 5 . 1 8  4140 .15  1 4 6 6  4 1 4 3 . 8 1  1 4 6 6 . 4 8  4 4 9 2 . 4 4  1 4 6 7 . 5 3  4 6 6 1 . 0 1  1 4 6 8  
4724 .29  1 4 6 8 . 6  4 7 8 1 . 2 4  1 4 7 0  4 8 0 3 . 6 8  1 4 7 0 . 5 8  4 8 3 4 . 6  1 4 7 0  4840 .67  1 4 6 9 . 8 8  
4 8 4 6 . 9 7  1 4 6 8 . 4  4858 .48  1 4 6 9 . 1  4925 .74  1 4 6 8  4 9 5 2 . 3 2  1 4 6 7 . 4 7  4983 .62  1 4 6 8  

Manning's n Values nu*= 3  
Sta n Val Sta n Val Sta n Val 

2 9 3 0 . 1 5  . 0 5  9975  . 0 1 5  1 0 0 1 5  . 0 5  

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9975 1 0 0 1 5  5 0 0  5 0 6 . 3 7  550 .1 .3  

Blocked Obstructions num= 1 
Sta L Sta R Elev 
1 5 0 4 4  1 6 6 2 5  1 4 6 5 . 9 9  

CROSS SECTION OUTPUT Profile #PF 3  

E.G. Elev (Et) 
Vel Head lftl 

1 4 6 5 . 0 2  Element 
0 . 5 2  Wt.. n-Val 

Left 08 Channel Right OB 
0 . 0 5 0  0.015 0 . 0 5 0  

Powerlinc FlIS Full Spillway Flow 
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W.S. Elev (ft) 
Crit W.S. lftl . . 
E.G. Slope lft/ftl 
Q Total lcfsl 
Top Width lft) 

Max Chl Dpth (ftl 
Conv. Total lcfsl 
Length Wtd. iftl 
Min Ch El (ftl 
Alpha 
Frctn Loss (ftl 
C & E LOSS (ftl 

1 4 6 4 . 5 0  Reach Len. lftl 5 0 0 . 0 0  5 0 6 . 3 7  5 5 0 . 0 0  
1 4 6 4 . 5 0  Flow area (sq ftl 2 4 8 5 . 1 8  2 0 2 . 6 7  6 1 5 3 . 7 1  

0 .002509 Area lsq ftl 2485.18  2 0 2 . 6 7  6 1 5 3 . 7 1  
20000.00  Flow (cfsl 4 0 1 4 . 0 2  2 9 0 8 . 1 7  1 3 0 7 7 . 8 2  

6 1 9 1 . 2 5  Top Width Ifti 2395.12  4 0 . 0 0  3 7 5 6 . 1 2  
2 . 2 6  Avg. Vel. (ft/sl 1 . 6 2  1 4 . 3 5  2 . 1 3  
7 . 0 0  Hydr. Depth ifti 1 . 0 4  5 . 0 7  1 . 6 4  

3 9 9 2 5 8 . 8  Conv. (cfsl 8 0 1 3 1 . 5  5 8 0 5 5 . 5  2 6 1 0 7 1 . 7  
5 3 4 . 4 3  WettedPer. (£ti 2 3 9 7 . 2 1  4 1 . 2 2  3 7 5 6 . 3 9  

1 4 5 7 . 5 0  Shear (lb/sq ftl 0 . 1 6  0 . 7 7  0 . 2 6  
6 . 5 3  Stream Power (lblft s )  0 . 2 6  1 1 . 0 5  0 . 5 5  
1 . 6 4  Cum Volume (acre-ft) 6 6 8 4 . 4 7  1 1 0 7 . 0 6  8 1 7 . 1 9  
0 . 0 9  Cum SA [acres) 4686.44  2 2 5 . 2 8  7 1 9 . 7 3  

Warning: The energy equation could not be balanced within the specified number of iterations. The 
program used critical depth for the water surface and continued on with the calculations. 

Warning: Divided flow computed for this cross-section. 
Warning: The energy loss was greater than 1 . 0  ft ( 0 . 3  m). between the current and previous cross 

section. This may indicate the need for additional cross sections. 
Warning: During the standard step iterations, when the assumed water surface was set equal to 

critical depth, the calculated water surface came back below critical depth. This indicates 
that there is not a valid subcritical answer. The program defaulted to critlcal depth. 

FLOW DISTRIBUTION OUTPUT Profile #PF 3  

Left Sta 
(ftl 
5 0 4 3 . 6 0  
5 7 4 8 . 0 9  

Right Sta 
ifti 
5 7 4 8 . 0 9  
6 4 5 2 . 5 8  
7 1 5 7 . 0 6  

Flow 
lcfsi 
3 9 . 5 7  
8 6 . 9 1  

5 3 1 . 9 8  
2 6 5 5 . 1 6  

4 5 3 . 4 9  
2 4 6 . 8 9  
2 7 6 . 5 1  
5 3 3 . 9 9  
8 3 7 . 1 5  
8 7 7 . 8 4  
3 8 2 . 6 7  

5 4 1 0 . 4 2  
2 6 3 8 . 0 5  

1 3 8 . 3 8  
1 . 7 8  

6 3 8 . 5 3  
2 5 3 2 . 8 7  
1 7 0 3 . 8 4  

1 3 . 9 7  

Area 
(Sq ftl 

4 2 . 8 2  
1 0 0 . 2 9  

3 8 2 . 9 6  
1 2 8 6 . 1 0  

444 .92  
2 2 8 . 0 7  

2 6 . 4 3  
3 9 . 2 3  
5 1 . 2 3  
5 2 . 9 3  
3 2 . 8 3  

1 9 4 8 . 0 7  
1 2 6 5 . 9 8  

1 6 2 . 6 0  
6 . 3 0  

540 .47  
1 2 3 5 . 4 4  

974 .00  
2 0 . 8 5  

W.P. 
IEtI 

7 8 . 3 4  
2 0 2 . 0 8  

3 8 0 . 1 9  
7 0 4 . 7 0  
7 0 2 . 7 8  
3 2 9 . 1 1  

8 . 1 6  
8 . 1 6  
8 . 1 0  
8 . 1 8  
8 . 6 2  

6 6 1 . 0 5  
6 6 1 . 0 1  
3 2 5 . 2 5  

6 6 . 2 0  
6 6 1 . 0 2  
6 6 1 . 0 0  
6 6 1 . 1 9  

5 9 . 6 8  

% Conv. 

0 . 2 0  
0 . 4 3  

2 . 6 6  
1 3 . 2 8  

2 . 2 7  
1 . 2 3  
1 . 3 8  
2 . 6 7  
4 . 1 9  
4 . 3 9  
1 . 9 1  

2 7 . 0 5  
1 3 . 1 9  

0 . 6 9  
0 . 0 1  
3 . 1 9  

1 2 . 6 6  
8 . 5 2  
0 . 0 7  

Hydr D. 
lftl 

Velocity 
ift/s1 

0 . 9 2  
0 . 8 7  

1 . 3 9  
2 . 0 6  
1 . 0 2  
1 . 0 8  

1 0 . 4 6  
1 3 . 6 1  
1 6 . 3 4  
1 6 . 5 8  
1 1 . 6 5  

2 . 7 8  
2 . 0 8  
0 . 8 5  
0 . 2 8  
1 . 1 8  
2 . 0 5  
1 . 7 5  
0 . 6 7  

Warning: The energy equation could not be balanced within the specified number of iterations. The 
program used critical depth for the water surface and continued on with the calculations. 

Warning: Divided flow computed f o r  this cross-section. 
Warning: The energy loss was greater than 1 . 0  ft 1 0 . 3  ml. between the current and previous cross 

section. This may indicate the need tor additional cross sections. 
Warning: During the standard step iterations, when the assumed water surface was set equal to 

critical depth, the calculated water surface came back below critical depth. This indicates 
that there is not a valid subcritical answer. The program defaulted to critical depth. 

CROSS SECTION RIVER: Powerllne FRS 
REACH: Powerllne RS: 1 6 . 8 4 9  

INPUT 
Description: 
Station Elevation Data num= 98 

Sta Elev Sta Elev sta Elev Sta Elev Sta Elev 

Powerline FRS Full Spillway Flow 
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Manning's n Values nun: 3  
Sta n Val Sta n Val Sta n V a l  

5288 .27  . 0 5  9970 , 0 1 5  1 0 0 1 0  . 0 5  

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9970 1 0 0 1 0  480  5 0 7 . 7 1  530 .1 . 3  

Blocked Obstructions num= 1 
Sta L Sta R Elev 
1 4 5 0 0  1 6 7 5 0  1 4 6 4 . 0 1  

CROSS SECTION OUTPUT 

E.G. Elev iftl 
Vel Head iftl 
W.S. Elev iftl 
Crit W.S. lftl 
E.G. Slooe lftlftl 
Q Total icfsl 
Top Wldth Iftl 
V e l  Total Iftlsl 
Max Chl Dpth Ifti 
canv. ~otal ictsi 
Length Wtd. (ftl 
Min Ch El iftl 
Alpha 
Frctn Loss iftl 
C & E LOSS lfti 

Profile #PF 3  

1 4 6 0 . 8 5  Element Left OB Channel Right 08 
0 . 2 2  Wt. n-Val. 0 . 0 5 0  0 . 0 1 5  0 . 0 5 0  

1 4 6 0 . 6 3  Reach Len. iftl 4 8 0 . 0 0  5 0 7 . 7 1  5 3 0 . 0 0  
1 4 5 9 . 9 8  Flaw Area isq ftl 2 2 6 1 . 5 1  1 0 5 . 1 9  4 8 8 0 . 7 7  

0 . 0 0 3 8 1 7  Area (sq Etl 2 2 6 1 . 5 1  1 0 5 . 1 9  4 8 8 0 . 7 7  
2 0 0 0 0 . 0 0  Flow icfsl 4 8 6 8 . 6 4  1 1 8 6 . 1 4  1 3 9 4 5 . 2 2  

5 0 0 7 . 4 1  Top Width iftl 2 2 0 2 . 3 4  4 0 . 0 0  2 7 6 5 . 0 6  
2 . 7 6  Avg. Vel. iftlsl 2 . 1 5  1 1 . 2 8  2 . 8 6  
5 . 8 3  lfydr. Depth Iftl 1 . 0 3  2 . 6 3  1 . 7 7  

3 2 3 7 2 1 . 2  Conv. icfsl 7 8 8 0 4 . 2  1 9 1 9 8 . 9  2 2 5 7 1 8 . 1  
5 1 9 . 6 1  Wetted P e r .  lftl 2 2 0 2 . 8 6  4 2 . 0 6  2 7 6 5 . 3 1  

1 4 5 4 . 8 0  Shear ilb/sq ftl 0 . 2 4  0 . 6 0  0 . 4 2  
1 . 8 9  Stream Power ilblft sl 0 . 5 3  6 . 7 2  1 . 2 0  
3 . 0 6  Cum Volume (acre-ftl 6 6 5 7 . 2 2  1 1 0 5 . 2 7  7 4 7 . 5 2  
0 . 0 3  C m  SA (acres) 4 6 6 0 . 0 6  2 2 4 . 8 1  6 7 8 . 5 6  

Warning: Divided flow computed far this cross-section. 
Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) 1s less 

than 0 . 7  or greater than 1 . 4 .  This may indicate the need for additional cross sections. 
Warning: The energy l o s s  was greater than 1 . 0  ft ( 0 . 3  ml. between the current and previous cross 

section. This may indicate the need for additional cross sections. 

FLOW DISTRIBUTION OUTPUT Profile #PF 3  

Left Sta Right Sta Flow Area W.P. % Conv. Hydr D. Velocity 
iftl iftl ICfSl ISCI ftl iftl lftl IftlSI 
5288.27  5756.44  1 2 1 . 1 5  1 1 2 . 2 8  2 4 7 . 3 2  0 . 6 1  0 . 4 5  1 . 0 8  
5756.44  6 2 2 4 . 6 2  4 0 . 5 5  3 5 . 3 2  7 0 . 8 9  0 . 2 0  0 . 5 0  1 . 1 5  

Warning: Divided flow computed for this cross-section. 
Warning: The conveyance ratio lupstream conveyance d 

than 0 . 7  or greater than 1 . 4 .  This may indicate the need for additional 
ivided by downstream conveyance) is less 

cross sections 

Pawcrline FRS Pull Spillway Flow 
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warning:   he energy loss was greater than 1.0 ft 10.3 ml. between the current and previous cross 
section. This may indicate the need for additional cross sections. 

CROSS SECTION RIVER: Powerline FRS 
REACH: Powerline RS: 16.753 

INPUT 
Description: 
Station Elevation Data n m =  6 5 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
5564.74 1460 5713.27 1458.29 5768.23 1458 5778.22 1456.35 5792.96 1458 
6059.02 1460 6405 1459 6710 1460.4 7060 1462 7460 1459.3 

7820 1456 7855 1455.7 7885 1456 8065 1456 8085 1455 
8105 1454 8125 1456 8375 1457 8590 1457.6 8775 1456.5 
9240 1458 9285 1458.6 9375 1458 9480 1457.2 9960 1458 
9985 1458 10000 1451.8 10010 1456 10020 1457.7 10050 1456 
10070 1456.7 10290 1456 10390 1455.5 10580 1454 10750 1455 
10970 1456 11320 1456 11360 1457.6 11435 1458 11530 1457.5 
11600 1458 11630 1458.6 11660 1458 11680 1457.6 11705 1458 
12340 1458.6 12780 1458.2 12960 1458.4 13245 1458 13380 1457 
13485 1456 13895 1456 14440 1455.1 14605 1456 14945 1456.7 
15080 1456.8 15215 1457 15355 1457.7 15460 1458 15700 1458 
15810 1457 16095 1457.1 16400 1458 16480 1459 16545 1460 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9985 10020 500 461.9 500 .1 .3 

Ineffective Flow n m =  1 
Sta L Sta R Elev 
14730 16545 1460 

Blocked Obstructions n m =  1 
Sta L Sta R Elev 
15500 16545 1459 

CROSS SECTION OUTPUT 

E.G. Elev lftl 
Vel Head lftl 
W.S. Elev lftl . . 
Crit W.S. lftl 
E.G. Slope Iftlftl 
Q Total lcfsi 
Top Width lftl 
Vel Total Iftlsl 
Max Chl Dpth Iftl 
Conv. Total lcfsl . . 
Length Wtd. lftl 
Min Ch El lftl 
Alpha 
Frctn Loss lftl 
C k E LOSS lft) 

Profile #PF 3 

Element Left 08 
Wt. n-Val. 0.050 
Reach Len. lftl 500.00 
Flow Area lsq ftl 876.98 
Area (sq ftl 876.98 
Flow (cfsl 2345.62 
Top Width lftl 1190.50 
Avg. Vel. lftlsl 2.67 
Hydr. Depth lftl 0.74 
Conv. lcfsl 23175.1 
Wetted Per. Iftl 1190.79 
Shear llblsq ftl 0.47 
Stream Power Ilblft sl 1.26 
Cum Volume [acre-ftl 6639.93 
Cum SA (acres1 4641.36 

Channel Right 08 
0.015 0.050 
461.90 500.00 
74.04 3108.29 
74.04 4395.39 

Warning: Divlded flow computed for this cross-section. 
Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance1 is less 

than 0.7 or greater than 1.4. This may indicate the need for additional cross sections 
Warning: The energy loss was greater than 1.0 ft 10.3 ml. between the current and previous cross 

section. This may indicate the need for additional cross sections. 

FLOW DISTRIBUTION OUTPUT Profile #PF 3 

Left Sta Right Sta Flow Area W.P. % Conv. Hydr D. Velocity 
lftl lftl I c ~ s I   IS^ ftl lftl lftl Ift/~l 
5564.74 6006.77 9.48 6.08 13.62 0.05 0.45 1.56 

~ ~ ~ 
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Warning: Divided flow computed for this cross-section. 
Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less 

than 0.7 or greater than 1.4. This may indicate the need for additional cross sections 
Warning: The energy loss was greater than 1.0 ft (0.3 ml. between the current and previous cross 

section. This may indicate the need for additional cross sections. 

CROSS SECTION RIVER: Powerline FRS 
REACH: Powerline RS: 16.665 

INPUT 
Descri~tion: 
Station Elevation Data num= 7 8 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
5568.4 1459.7 5670 1458 5883.57 1454.79 6155 1456.6 6585 1456.2 
6775 1458 6825 1458.4 6865 1458 6995 1457.3 7180 1457 

Manning's n Values nun= 3 
sta n Val Sta n Val Sta n Val 

5568.4 .05 9980 ,015 10015 .05 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9980 10015 480 477.33 480 .1 .3 

Ineffective Flow n m =  1 
Sta L Sta R Elev 
15150 16635 1456 

CROSS SECTION OUTPUT Profile #PF 3 

E.G. Elev lft) 
Vel Head iftl 
W.S. Elev iftl 
Crit W.S. iftl 
E.G. Slope Iftlft) 
Q Total Icfsl 
Top Width iftl 
Vel Total (ftls) 
Max Chl opth iftl 
Conv. Total icfsl 
Length Wtd. lftl 
Min Ch El ifti 
Alpha 
Frctn Loss iftl 
C & E Loss iftl 

1454.95 Element 
0.50 Wt. "-Val. 

1454.45 Reach Len. Ift) 
1454.45 Flow Area isq ftl 
0.003573 Area lsq ftl 
20000.00 Flow Icfsl 
6587.40 Top Width ift) 

2.61 Avg. Vel. iftlsl 
5.25 Hydr. Depth iftl 

334585.9 Conv. icfs) 
Wetted Per. ifti 

1449.20 Shear Ilblsq ftl 
4.75 Stream Power ilblft sl 

Cum Volume (acre-ft) 
Cum SA iacres) 

Left OB 
0.050 
480.00 
1647.84 
1647.84 
2539.48 
2087.87 

1.54 
0.79 

Channel Right 08 
0.015 0.050 
477.33 480.00 

Warning: The energy equation could not be balanced within the specified number of iterations. The 
program used critical depth for the water surface and continued on with the calculations. 

Warning: Divided flow computed for this cross-section. 
Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross 

section. This may indicate the need for additional cross sections. 

I'awerlinc FRS Full Spillway Flaw 
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FLOW DISTRIBUTION OUTPUT Profile #PF 3 

Left Sta 
lft, 

Rlght Sta Flow Area W.P. % Conv. Hydr D. Veloclty 
lfti Icfsl Isq ftl IEt) lftl lft/sl 

7774.20 8215.36 1476.02 689.34 431.85 7.38 1 60 2.14 
8215.36 8656.52 215.03 218.87 441.18 1.08 0.50 0.98 
8656.52 9097.68 296.48 265.39 441.17 1.48 0.60 1.12 
9097.68 9538.84 413.14 323.85 441.16 2.07 0.73 1.28 
9538.84 9980.00 138.80 150.38 332.91 0.69 0.45 0.92 
LB 9980.00 9987.00 272.20 22.06 7.14 1.36 3.15 12.34 

Warning: The energy equation could not be balanced within the specified number of iterations. The 
program used critical depth for the water surface and continued on with the calculat~ons. 

Warning: Divided flow computed for this cross-section. 
Warning: The energy loss was greater than 1.0 ft 10.3 m). between the current and previous cross 

section. This may indicate the need for additional cross sections. 

CROSS SECTION RIVER: Powerline FRS 
REACH: Powerline RS: 16.575 

..-... ~~ --- ~ ~- 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
4814.46 1458 5330 1456.5 5870 1455.4 6195 1454 6255 1453.6 

6290 1453 6310 1454 6615 1454 6625 1453.8 6635 1454 

Bank Sta: Left Right Lengths: Left Channel Right 
9980 10005 510 563.38 510 

IneffecLlve Flow num= 1 
Sta L Sta R Elev 
15170 16850 1454 

CROSS SECTION OUTPUT Profile #PF 3 

E.G. Elev lftl 1452.20 Element 
vnl  ilparl I f r ~  n 77 wr. n-vnl . . . . . . - - , . . , ~. ~~ . ~ 

W.S. Elev IEtI 1451.83 Reach Len. lftl a Crit W.S. lftl 1451.61 Flow Area lsq ftl 
E.G. Slope lft/ftl 0.004348 Area (sq ftl - 
Q Total lcfsl 20000.00 Flow lcfsl 
Top Width lftl 
Vel Total lft/sl 

6309.11 Top Width lftl 
2.72 Avg. Vel. (ft/sl 

Powerline fXS 
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Left OB Channel Riaht OB 

3018.53 1464.53 15516.94 
1966.69 25.00 4317.42 

1.78 15.28 2.79 
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Max Chl Dpth Ifti 5 . 8 3  Hydr. Depth (ftl 0 . 8 6  3 . 8 3  1 . 6 8  
Conv. Total lcfsl 303300.4  Conv. lcfs) 4 5 7 7 6 . 1  2 2 2 0 9 . 7  2 3 5 3 1 4 . 6  
Length Wtd. lft) 5 1 3 . 3 0  Wetted Per. Iftl 1 9 6 7 . 9 5  2 6 . 8 0  3 3 1 0 . 8 8  
Min Ch E l  Ift) 1 4 4 6 . 0 0  Shear Ilblsq ftl 0 . 2 3  0 . 9 7  0 . 4 6  
A l o h a  3 . 1 9  StreamPower Ilblft sl 0 . 4 2  1 4 . 8 3  1 . 2 7  
Frctn Loss lftl 
C & E LOSS (ftl 

2 . 5 9  Cum Volume (acre-ftl 6 6 0 7 . 0 0  1 1 0 1 . 7 0  5 5 2 . 1 9  
0 . 0 2  Cum SA (acres) 4 6 0 0 . 2 1  2 2 3 . 7 2  5 4 9 . 4 0  

Warning: Divided flow computed for this cross-section. 
Warning: The energy loss was greater than 1 . 0  ft ( 0 . 3  m). between the current and previous cross 

section. This may indicate the need for additional cross sections. 

FLOW DISTRIBUTION OUTPUT Profile #PF 3  

Left Sta Right Sta Flow Area W.P. % Conv. Hydr D. Velocity 
(ft) lftl (CfSI isq ttl (ft) lftl IftIS) 
7 9 1 3 . 7 8  8 4 3 0 . 3 4  9 1 9 . 2 6  4 8 1 . 7 4  4 1 8 . 1 8  4 . 6 0  1 . 1 6  1 . 9 1  
8 4 3 0 . 3 4  8 9 4 6 . 8 9  3 9 8 . 0 8  3 1 7 . 2 7  5 1 6 . 5 6  1 . 9 9  0 . 6 1  1 . 2 5  
8 9 4 6 . 8 9  9 4 6 3 . 4 5  1 6 3 . 6 4  1 8 6 . 1 2  5 1 6 . 5 5  0 . 8 2  0 . 3 6  0 . 8 8  
9 4 6 3 . 4 5  9980.00  1 5 3 7 . 5 4  7 1 3 . 8 0  5 1 6 . 6 6  7 . 6 9  1 . 3 8  2 . 1 5  
LB 9 9 8 0 . 0 0  9 9 8 5 . 0 0  1 2 6 . 8 5  1 1 . 6 7  5 . 1 0  0 . 6 3  2 . 3 3  1 0 . 8 7  
9 9 8 5 . 0 0  9990.00  2 2 9 . 8 0  1 6 . 6 7  5 . 1 0  1 . 1 5  3 . 3 3  1 3 . 7 8  

Warning: Divided flow computed for this cross-section. 
Warning: The energy lass was greater than 1 . 0  ft ( 0 . 3  m). between the current and previous cross 

section. This may indicate the need for additional cross sections. 

CROSS SECTION RIVER: Powerline FRS 
REACH: Powerline , RS: 1 6 . 4 6 8  

INPUT 
Description: 
Station Elevation 

Sta Elev 
4 2 2 6 . 4 1  1 4 5 4  

5245 1 4 5 1 . 5  

Data 
Sta 

4690 
5250 

8 5  
Sta Elev 

5220 1454 

num= 
Elev 
1454 
1452 

Sta 
5230 

Elev Sta Elev 
1 4 5 3  5240 1452 

1 4 5 4 . 3  5450  1454 

Manning's n V a l u e s  nun= 3  
Sta n Val Sta n Val Sta n Val  

4 2 2 6 . 4 1  . 0 5  9985 , 0 1 5  1 0 0 1 0  . 0 5  

Bank Sta: Left Right Lengths: Left Channel R~ght Coeff Contr. Expan 
9 9 8 5  1 0 0 1 0  500  5 0 0 . 9 5  490 .1 . 3  

Ineffective Flaw num= 1 
Sta L Sta R Elev 
1 4 0 0 0  1 7 3 9 5  1 4 5 2  

CROSS SECTION OUTPUT Profile #PF 3 

Powcrlinc FRS Full Spillway Plow 
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E.G. Elev (ft! 
Vel Head (ft) 
W.S. Elev (ft) 
Crit W.S. (ftl 
E.G. Slope (ftlftl 
Q Total lcfsl 
Top Width lft! 
Vel Total lft/sl 
Max Chl Dpth (ftl 
Conv. Total (cfsl 
Length Wtd. (ftl 
Min Ch El lftl 
Alpha 
Frctn Loss lftl 
C & E LOSS (ftl 

Element 
Wt. n-Val. 
Reach Len. lftl 
Flow Area lsq ftl 
Area i sq  ft! 
Flow (cfsl 
Top Width ift! 
Avg. Vel. Iftlsl 
Hydr. Depth lftl 
Con". (cfs! 
Wetted Per. ifti 
Shear (lblsq ftl 
Stream Power (lblft sl 
Cum Volume (acre-ftl 
C m  SA [acres! 

Left 08 
0.050 
500.00 

Channel 
0.015 
500.95 

Right OB 
0.050 
490.00 

Warning: Divided flow computed for this cross-section. 
Warning: The velocity head has changed by more than 0.5 ft 10.15 m). This may indicate the need for 

additional cross sections. 
Warning: The energy loss was greater than 1.0 ft (0.3 mi. between the current and previous cross 

section. This may indicate the need for additional cross sections. 

FLOW DISTRIBUTION OUTPUT Profile #PF 3 

Left Sta Riaht Sta Flow Area W.P. % Conv. Hydr D. Velocity 
lftl (ft/SI 
0.05 0.32 

Warning: Divided flow computed for this cross-section. 
Warning: The velocity head has changed by more than 0.5 ft 10.15 ml. This may indicate the need for 

additional cross sections. 
Warning: The energy loss was greater than 1.0 ft (0.3 ml. between the current and previous cross 

section. This may indicate the need for additional cross sections. 

CROSS SECTION 
REACH: Powerline 

RIVER: Powerline FRS 
RS: 16.373 

INPUT 
Description: 
Station Elevation 

Sta Elev 
4359.5 1452.4 
5625 1450 

Data 
Sta 
4630 
5635 

num= 
Elev 

1452.5 
1448.5 

102 
Sta 
4915 
5645 

Elev 
1451.6 
1450 
1448 

Sta 
5285 
5785 
6360 

Elev 
1451.5 
1450.4 
1446.6 

Sta Elev 
5505 1450.3 

Powerline FRS Full Spillway Flow 
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Manning's n Values numi 3 
Sta n Val Sta n Val Sta n Val 

4359.5 .05 9975 ,015 10030 .05 

Bank Sta: Left Rlght Lengths: Left Channel Right Coeff Contr 
9975 10030 530 518.74 519 .I 

Ineffective Flow n u =  1 
sta L Sta R Elev 
12480 16130 1450 

Blocked Obstructions nun= 1 
Sta L Sta R Elev 
13395 13915 1444 

CROSS SECTION OUTPUT 

E.G. Elev lftl 
Vel Head ift) 
W.S. Elev (ft) 
Crit W.S. ifti 

Max Chl Dpth Ift) 
Conv. ~otal (cfs) 
Length Wtd. (ftl 
Min Ch El ifti . . 
Alpha 
Frctn Loss (ft) 
C & E Loss (ftl 

Profile RPF 3 

1447.12 Element Left OB Channel 
0.80 Wt. "-Val. 0.050 0.015 

1.446.32 Reach Len. Ift) 530.00 518.74 
1446.32 Flow Area lsq ftl 2288.32 222.34 
0.004102 Area isq ftl 2288.32 222.34 
20000.00 Flow (cEs1 6034.02 3523.87 
7067.90 Top Width (Et) 1496.19 55.00 

3.41 Avg. Vel. (ft/s) 2.64 15.85 
6.52 Hydr. Depth Ift) 1.53 4.04 

312256.0 Conv. ICES) 94208.0 55017.5 
Wetted Per. lft) 1496.37 56.32 

1439.80 Shear llb/sq ft) 0.39 1.01 
4.41 Stream Power (lb/ft s )  1.03 16.03 

Cum Volume (acre-ftl 6558.71 1098.95 
Cum SA (acres) 4560.03 222.95 

Right OB 
0.050 
519.00 
3347.77 

Warning: The energy equation could not be balanced within the specified number of iterations. The 
program used critical depth for the water surface and continued on with the calculations. 

Warning: Divided flow computed for this cross-section. 
Warning: The cross-section end points had to be extended vertically for the computed water surface. 
Warning: The energy lass was greater than 1.0 ft (0.3 m). between the current and previous cross 

section. This may indicate the need for additional cross sections. 

FLOW DISTRIBUTION OUTPUT Profile #PF 3 

Left Sta 
(ft) 
8290.35 

Right Sta 
(Et) 
8851.90 
9413.45 
9975.00 
9986.00 
9997.00 
10008.00 
10019.00 
RB 10030.00 

Flow 
(cfsl 

165.99 
2118.60 
3749.42 
327.67 
1114.26 
1333.53 
544.08 
204.33 
6011.40 

Area 
isq ft) 
162.62 
882.61 
1243.09 
29.87 
61.50 
68.64 
40.22 
22.12 

1676.51 

W.P. 
(ft) 

373.18 
561.61 
561.57 
11.52 
11.18 
11.24 
11.33 
11.04 
610.12 

Hydr D. 
(ftl 
0.44 
1.57 

Velocity 
(ft/S) 
1.02 
2.40 
3.02 
10.97 
18.12 
19.43 
13.53 
9.24 
3.59 

Warning: The energy equation could not be balanced within the specifled number of iterations. The 
program used critical depth for the water surface and continued on with the calculations. 

Warning: Divided flow computed for this cross-section. 
Warning: The cross-section end points had to be extended vertically for the computed water surface 
Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross 

section. This may indicate the need for additional cross sections. 

CROSS SECTION RIVER: Powerline FRS 
REACH: Powerline RS: 16.275 

INPUT 
Description: 
Station Elevation Data num= 93 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
1390.3 1446.9 5575 1446 5725 1445.4 6030 1444.9 6145 1445.3 - - ~  ~ ~ ~ 

Powerline FI<S Full Spillway Flow 
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Manning's n Values nun= 3 
Sta n Val Sta n Val Sta n Val 

5390.3 .05 9990 ,015 10010 .05 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan 
9990 10010 630 472.49 490 .I .3 

Irlef fectlve Flow nun= 1 
Sta L Sta R Elev 
11730 13080 1446 

CROSS SECTION OUTPUT Profile #PF 3 

E.G. Elev iftl 
Ve1 Head lft) 
W.S. Elev iftl 
Crit W.S. Ifti 
E.G. Slope ift/ftl 
0 Total icfsl 

Element 
Wt. n-Val. 
Reach Len. ift) 
Flow Area 1sc1 £ti 
Area isq £ti 
Flow icfsi 
Top Width lftl 
Avg. Vel. lft/sl 
Hydr. Depth lfti 
Conv. lcfsl 
Wetted Per. IEtl 
Shear Ilbisg £ti 
Stream Power llb/ft s )  
Cum Volume lacre-ftl 
Cum SA (acres) 

Left 05 
0.050 

Channel 
0.015 
472.49 

Right OB 
0.050 
490.00 
3920.38 
4568.90 
12414.89 
2485.43 

3.17 
2.28 

Top Width (ftl 
Vel Total lft/sl 
Max Chl Dpth iftl 
Conv. Total icfsl 
Length Wtd. ift) 
MinChEl lftl 
Aloha 
~lctn Loss iftl 
C & E LOSS ifti 

Warning: The energy equation could not be balanced within the specified number of iterations. The 
program used critical depth for the water surface and continued on with the calculations. 

Warning: Divided flow computed for this cross-section. 
Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross 

section. This may indicate the need for additional cross sections. 
Warning: During the standard step iterations, when the assumed water surface was set equal to 

critical depth, the calculated water surface came back below critical depth. This indicates 
that there is not a valid subcritical answer. The program defaulted to critical depth. 

Note: Multiple critical depths were found at this location. The critical depth with the lowest. 
valid. 

water surface was used. 

FLOW DISTRIBUTION OUTPUT Profile #PF 3 

Left Sta 
iftl 

Right Sta Flow 
lftl lcfsl 
7230.18 0.96 

Area W.P. % Con". Hydr D. Veloclty 
(sq ftl lft) lftl (ft/SI 

3.22 42.61 0.00 0.08 0.30 

9070.06 
9530.03 
LB 9990.00 
9994.00 
9998.00 
10002 .oo 
10006.00 

Powerline FRS Full Spillway Flow 
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Warning: The energy equation could not be balanced within the specified number of iterations. The 
program used critical depth for the water surface and continued on with the calculations. 

Warning: Divided flow comp~ted for this cross-section. 
Warning: The energy loss was greater than 1.0 ft (0.3 ml. between the current and previous cross 

section. This may indicate the need for additional cross sections. 
Warning: During the standard step iterations, when the assumed water surface was set equal to 

critical depth, the calculated water surface came back below critical depth. This indicates 
that there is not a valid subcritical answer. The program defaulted to critical depth. 

Note: Multiple critical depths were found at this location. The critical depth with the lowest, 
valid, 

water surface was used. 

INPUT 
Description: 
Station Elevation Data nun= 5 5 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 

Mannina's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

4450.53 .05 9990 .015 10025 .05 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan 
9990 10025 675 516.84 450 .1 . 3  

Ineffective Flaw num= 1 
Sta L Sta R Elev 
11055 12345 1442 

Blocked Obstructions n u =  I 
Sta L Sta R Elev 
11055 12345 1439 

CROSS SECTION OUTPUT Profile #PF 3 

E.G. Elev (ft) 
Vel Head (ft) 
W.S. Elev (ft) 
Crit W.S. (ftl 
E.G. Slope (ftlft) 
0 Total (cfsl 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
MinChEl (ftl 
Alpha 
Frctn Loss (ftl 
C & E LOSS (ftl 

1440.68 Element Left OB Channel Right OB 
0.62 Wt. n-Val. 0.050 0.015 0.050 

1440.05 Reach Len. (ftl 675.00 516.84 450.00 
1440.05 Flow Area (sq ftl 3345.03 156.88 2911.31 
0.003673 Area ( sa  ftl 3345.03 156.88 3541.22 
20000.00  low (cfsl 7020.68 2501.13 10478.19 
4817.94 Top Width ifti 2869.48 35.00 1913.46 

3.12 Avg. Vel. (ft/sl 2.10 15.94 3.60 
6.05 Hydr. Depth (ftl 1.17 4.48 2.83 

329986.2 Conv. (cfsl 115836.3 41266.9 172882.9 
589.16 Wetted Per. (ft) 2869.74 36.26 1030.69 
1434.00 Shear (lb/sq ftl 0.27 0.99 0.65 

4.13 Stream Power (lb/tt s )  0.56 15.82 2.33 
1.89 Cum Volume (acre-ft) 6489.19 1095.54 275.42 
0.01 Cum SA (acres) 4500.25 222.21 359.72 

Warning: The energy equation could not be balanced within the specified number of iterations. The 
program used critical depth for the water surface and continued on with the calculat~ons. 

flow computed for this cross-section. 
Warning: The energy loss was greater than 1.0 ft 10.3 mi. between the current and previous cross 

section. This may indicate the need for additional cross sections. 

Powerline €RS Full Spillway Flow 
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Warning: During the standard step iterations, when the assumed water surface was set equal to 
critical depth, the calculated water surface came back below critical depth. Thls indicates 
that there is not a valid subcritical answer. The program defaulted to critical depth. 

Note: Multiple critical depths were found at this location. The critical depth with the lowest, 
valid, 

water surface was used. 

FLOW DISTRIBUTION OUTPUT Profile #PF 3 

Left Sta 
lftl 

Right Sta 
(£tl 
7220.26 

Flow 
ICfSI 
72.47 
242.13 
798.60 
1584.91 
2593.75 
1728.75 
306.66 
721.67 
656.44 
518.49 
297.89 
2261.44 
3921.99 
2258.13 
1556.29 
480.42 

Area 
(sq ftl 
85.41 
214.47 
497.09 
749.96 
1007.97 
790.11 
24.18 
39.78 
37.13 
32.23 
23.58 
650.71 
905.31 
650.04 
519.93 
185.32 

W.P. 
(ftl 

248.03 
405.72 
553.95 
553.95 
554.12 
553.98 
7.54 
7.25 
7.33 
7.03 
7.40 

232.09 
232.00 
232.00 
232.00 
102.60 

% Conv. 

0.36 
1.21 
3.99 
7.92 
12.97 
8.64 
1.53 
3.61 
3.28 
2.59 
I.. 49 
11.31 
19.61 
11.29 
7.78 
2.40 

Hydr D. 
(£ti 
0.34 
0.53 

Velocity 
(ftlsl 
0.85 
1.13 
1.61 
2.11 
2.57 
2.19 
12.68 
18.14 
17.68 
16.09 
12.64 
3.48 
4.33 
3.47 
2.99 
2.59 

Warning: The energy equation could not be balanced within the specified number of iterations. The 
program used critical depth for the water surface and continued on with the calculations. 

Warning: Divided flow computed for this cross-section. 
Warning: The energy loss was greater than 1.0 ft (0.3 ml. between the current and previous cross 

section. This may indicate the need for additional cross sections. 
Warning: During the standard step iterations, when the assumed water surface was set equal to 

critical depth, the calculated water surface came back below critical depth. This indicates 
that there is not a valid subcritical answer. The proqram defaulted to critical depth. . . 

Note: Multiple critical depths were found at this location. The critical depth with the iowest, 
valid, 

water surface was used. 

CROSS SECTION RIVER: Powerline FRS 
REACH: Powerline RS: 16.087 

INPUT 
Description: 
Station Elevation Data n u =  71 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
4384.06 1438.4 4550 1438 4680 1436 4710 1434.9 4730 1436 

5070 1437.3 5330 1436.7 5795 1436.7 5900 1437 6360 1436 

Manning's n Values nun= 3 
Sta n Val Sta n Val Sta n Val 

4384.06 .05 9985 ,015 1.0015 .05 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan 
9985 10015 260 486.13 485 .1 . 3  

Ineffective Flow num= 2 
Sta L Sta 8 Elev Sta L Sta R Elev 

4384.06 7035 1439 10585 11655 1439 
Blocked Obstructions n m =  1 

Sta L Sta R Elev 
4384.06 7035 1438 

Powerline FRS Full Spillway Flow 
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CROSS SECTION OUTPUT Profile #PF 3 

E.G. Elev lft) 
Vel Head Ift) 
W.S. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ftlft) 
Q Total (cfsl 
Top Width (ft) 
Vel Tctal (ftfs) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Lenath Wtd. Ift) 
Min-ch El (ft) 
Alpha 
Frctn Loss (ft) 
C & E LOSS lft) 

1437.43 Element Left OB 
0.72 Wt. n-Val. 0.050 

1436.71 Reach Len. (ft) 260.00 
1436.71 Flow Area lsq ftl 5878.92 
0.002837 Area (sq ft) 5878.92 
20000.00 Flow (cfs) 16113.57 
3714.36 Top Width Ift) 2733.32 

3.10 Avg. Vel. (ftlsi 2.74 
7.31 Hydr. Depth lftl 2.15 

375495.4 Conv. (cfs) 302528.6 
295.80 Wetted Per. (ft) 2733.98 
1429.40 Shear (lblsq ftl 0.38 

4.85 Stream Power (lbfft s )  1.04 
1.07 Cum Volume lacre-ft) 6417.72 
0.02 Cum SA (acres1 4456.84 

Channel Right OB 
0.015 0.050 
486.13 485.00 
174.21 398.52 
174.21 762.02 
2902.84 983.58 
30.00 951.04 

Warning: The energy equation could not he balanced within the specified number of iterations. The 
program used critical depth for the water surface and continued on with the calculations. 

Warning: Divided flow computed far this cross-section. 
Warning: The energy loss was greater than 1.0 Et (0.3 m). between the current and previous cross 

section. This may indicate the need for additional cross sections. 
Warning: During the standard step iterations, when the assumed water surface was set equal to 

critical depth, the calculated water surface came back below critical depth. This indicates 
that there is not a valid subcritical answer. The program defaulted to critical depth. 

Note: Multiple critical depths were found at this location. The critical depth with the lowest, 
valid, 

water surface was used. 

FLOW DISTRIBUTION OUTPUT Profile #PF 3 

Warning: The energy equation could not he balanced within the specified number of iterations. The 
program used critical depth for the water surface and continued on with the calculations. 

Warning: Divided flow computed for this cross-section. 
Warning: The energy loss was greater than 1.0 Et (0.3 m). between the current and previous cross 

section. This may indicate the need for additional cross sections. 
Warning: During the standard step iterations, when the assumed water surface was set equal to 

critical depth, the calculated water surface came back below critical depth. This indicates 
that there is not a valid subcritical answer. The program defaulted to critical depth. 

Note: Multiple critical depths were found at this location. The critical depth with the lowest. 
valid. 

water surface was used. 

CROSS SECTION RIVER: Powerline FRS 
REACH: Powerline RS: 15.995 

INPUT 
Description: 
Station Elevation Data n u =  53 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
4469.64 1435.4 5200 1435.2 5625 1435.5 6055 1435 6215 1434.6 

6605 1434.6 6870 1434.8 6900 1435.2 6910 1434.3 6965 1435.2 

Powcrlinc FRS Full Spillway Flow 
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Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

4469.64 .05 9975 .015 10015 .05 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan 
9975 10015 260 436.69 435 .1 .3 

Ineffective Flow n m =  1 
Sta L Sta R Elev 
10080 11030 1439 

CROSS SECTION OUTPUT 

E.G. Elev lftl 
Vel Head lftl 
W.S. Elev lftl 
Crit W.S. iftl 
E.G. Slope Iftlft) 
Q Total lcfsl 
Top Width lftl 
Vel Total (£t/sl 
Max Chl Dpth Iftl 
Conv. Total (cfsl 
Length Wtd. (ftl 
Min Ch El lftl 
Alpha 
Frctn Loss lft) 
C k E LOSS lft) 

Profile #PF 

Element  eft OB Channel 
wt. n-Val. 0.050 0.015 
Reach Len. lftl 260.00 436.69 
Flow Area lsq ftl 5217.45 142.25 
Area lsg ftl 5217.45 142.25 
Flow (cfsl 17548.36 2363.95 
Top Width (ftl 2570.48 35.97 
Avg. Vel. lftlsl 3.36 16.62 
Hydr. Depth (ftl 2.03 3.95 
Conv. (cfsl 253468.7 34145.0 
Wetted Per. (ftl 2570.56 37.71 
Shear Ilblsq ftl 0.61 1.13 
Stream Power (lblft sl 2.04 18.76 
Cum Volume (acre-ftl 6384.60 1091.81 
Cum SA (acres) 4441.01 221.45 

Right OB 
0.050 
435.00 
37.65 

Warning: The energy equation could not be balanced within the specified number of iterations. The 
program used critical depth for the water surface and continued on with the calculations. 

m). between the current and previous cross 
section. This may indicate the need for additional cross sections. 

FLOW DISTRIBUTION OUTPUT 

Left Sta Right Sta 
(ft) (ftl 
6671.78 7222.32 
7222.32 7772.86 
7772.86 8323.39 

Profile #PF 3 

Flow Area W.P. % Conv. Hydr D. Veloclty 
ICfSI (sq ftl lft) (ft) (ftl.51 
0.47 1.19 13.10 0.00 0.09 0.39 

649.03 341.46 355.27 3.25 0.96 1.90 
1791.77 748.24 550.54 8.96 1.36 2.39 
3352.70 1089.71 550.54 16.76 1.98 3.08 
7073.02 1705.44 550.54 35.37 3.10 4.15 
4681.37 1331.40 550.57 23.41 2.42 3.52 

3.84 1.34 4.25 0.02 0.34 2.86 
276.23 23.43 8.87 1.38 2.93 11.79 
772.25 41.85 8.09 3.86 5.23 18.45 
842.67 44.10 8.09 4.21 5.51 19.11 
468.97 31.53 8.42 2.34 3.94 14.88 
87.69 37.65 31.27 0.44 1.24 2.33 

warning: The energy equation could not be balanced within the specified number of iterations. The 
program used critical depth f o r  the water surface and continued on with the calculations. 

Warning: Divided flow computed for this cross-section. 
Warning: The energy loss was greater than 1.0 ft 10.3 m). between the current and previous cross 

section. This may indicate the need for additional cross sections. 

CROSS SECTION RIVER: Powerline FRS 
REACH: Powerline RS: 15.913 

. . 
Description: Most downstream cross section containing the Powerline 

Floodway. 

The hydraulic baseline makes a 90 deqree turn to the 
south downstream of this cross section. 

Station Elevation Data n m =  4 4 

Powerline FRS Full Spillway Flow 
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Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

4019.39 .05 9890 .01510025.21 .05 

Rank sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan 
989010025.21 280 1031.89 1240 .I .3 

Ineffective Flow n m =  1 
Sta L Sta R Elev 
10070 10390 1440 

Blocked Obstructions n m =  1 
Sta L Sta R Elev 

4019.39 6810 1436 

CROSS SECTION OUTPUT Profile IIPF 3 

E.G. Elev (ft) 
Vel Head ift) 
W.S. Elev iftl 
Crit W.S. iftl 
E.G. Slope ift/ftl 
Q Total icfsl 
Top Width lfti 
Vel Total Iftlsl 
Max Chl Dpth ift) 
Conv. Total (cfs) 
Length Wtd. (ftl 
Min Ch El lftl 
Alpha 
Frctn Loss (ft) 
C & E Loss (ft) 

1433.11 Element Left OR Channel R 
0.51 Wt. n-Val. 0.050 0.015 

1432.60 Reach Len. iftl 280.00 1031.89 
1432.20 Flow Area isq ftl 4782.01 266.17 
0.005956 Area isq ft) 4782.01 266.17 
20000.00 Flow Icfsl 16819.14 3179.97 
2671.15 Top Width (ftl 2517.87 135.21 

3.96 Avg. Vel. (ftlsl 3.52 11.95 
5.60 Hydr. Depth lftl 1.90 1.97 

259157.1 Conv. lcfs) 217940.0 41205.6 
468.05 Wetted Per. lftl 2518.02 136.24 
1427.00 Shear Ilblsq ftl 0.71 0.73 

2.11 Stream Power (lb/ft s i  2.48 8.68 
1.37 Cum Volume (acre-ftl 6354.76 1089.76 
0.11 Cum SA (acres) 4425.83 220.60 

Warning: Divided flow computed for this cross-section. 
Warning: The conveyance ratio [upstream conveyance divided by downstream conveyance) is less 

than 0.7 or greater than 1.4. This may indicate the need for additional cross sections 
Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross 

section. This may indicate the need for additional cross sections. 

FLOW DISTRIBUTION OUTPUT Profile #PF 3 

Left Sta Right Sta Flow Area W.P. % Conv. Hydr D. Velocity 
ift) (ft) ICfSI 1sq Etl iftl (ftl (ftls) 
6954.70 7541.76 276.15 141.37 169.63 1.38 0.83 1.95 
7541.76 8128.82 3192.64 1008.87 587.07 15.96 1.72 3.16 
8128.82 8715.88 5356.10 1376.10 587.06 26.78 2.34 3.89 

Warning: Divided flow computed for this cross-section. 
Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less 

than 0.7 or greater than 1.4. This may indicate the need tor additional cross sections. 
warnina: The enerav loss was areater than 1.0 ft (0.3 m). between the current and previous cross -. 

section. This may indicate the need for additional cross sections 

CROSS SECTION RIVER: Powerline FRS 
REACH: Powerline RS: 15.717 

INPUT 

Pawerlit~e FRS Pull Spillway Flow 
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Description: 
Station Elevation Data nun= 4 9 

Sta Elev Sta Elev Sta Elev Sta Elev Sta 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

4681.97 .05 9865 .05 10190 -05 

Bank Sta: Lett Right Lengths: Left Channel Right Coeff Contr. 
9865 10190 430 996.46 996 .1 

Blocked Obstructions nun= 1 
Sta L Sta R Elev 

4681.97 7540 1434 

CROSS SECTION OUTPUT Profile #PF 3 

E.G. Elev lit) 
Vel Head (£ti 
W.S. Elev lft) 
Crit W.S. Ift) 
E.G. Slope (Et/ftl 
Q Total (cfsl 
Top Width Ift) 
Vel Total Iftls) 
Max Chl Dpth (ft) 
Conv. Total Icfsl 
Length Wtd. (£ti 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C &  ELoss (ftl 

Element 
Wt. n-Val. 
Reach Len. Iftl 
Flow Area (sq ft) 
Area lsq f tl 
Flow lcfs) 
Top Width (ft) 
Ava. Vel. (Et/si 
~ydr. Depth (ft) 
Conv. (ctsl 
Wetted Per. (ft) 
Shear (lblsq Et) 
Stream Power llb/ft s l  
Cum Volume (acre-ftl 
Cum SA (acres) 

Left 08 
0.050 
430.00 
5438.64 
5438.64 
13207.14 
2038.29 

2.43 
2.67 

316323.7 
2038.48 

0.29 
0.71 

6321.91 
4411.18 

Elev 
1434.4 

Channel 
0.050 
996.46 

Right 08 
0.050 
996.00 

Warning: Divided flow computed for this cross-section. 
Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less 

than 0.7 or greater than 1.4. This may indicate the need for additional cross sectlons 

FLOW DISTRIBUTION OUTPUT Profile #PF 3 

Left Sta Right Sta Flow Area W.P. % Conv. Hydr D. Velocity 
(ftl (ftl (CfS) ISq ftl (ft) lftl (tt/sl 
7273.49 7791.79 1.33 5.39 56.69 0.01 0.10 0.25 
7791.79 8310.09 822.36 572.03 426.71 4.11 1.34 1.44 
8310.09 8828.39 3398.48 1448.69 518.44 16.99 2.80 2.35 
8828.39 9346.70 3706.15 1525.87 518.31 18.53 2.94 2.43 
9346.70 9865 .OO 5278.81 1886.65 518.33 26.39 3.64 2.80 
LB 9865.00 9930.00 833.75 270.00 65.01 4.17 4.15 3.09 
9930.00 9995.00 1854.55 436.84 65.26 9.27 6.72 4.25 
9995.00 10060.00 2205.71 484.87 65.30 11.03 7.46 4.55 
10060.00 10125.00 1040.19 308.31 65.01 5.20 4.74 3.37 

Warning: Divided flow computed for this cross-section. 
Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less 

than 0.7 or greater than 1.4. This may indicate the need tor additional cross sections 

CROSS SECTION RIVER: Powerline FRS 
REACH: Powerline RS: 15.529 

INPUT 

Powerline FRS Full Spillway Flaw 
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Station Elevation 
Sta Elev 

5 7 5 1 . 8 9  1 4 3 4 . 5  
6675  1 4 2 9 . 7  
7 4 8 0  1 4 3 0 . 4  

Data 
Sta 

5995 
6875  
7585  
8085  
8325  
8930  
9750  
9945  

10105  
10235  

num= 
Elev 

1 4 3 2 . 7  
1 4 3 0  
1 4 3 0  
1 4 2 8  

1 4 2 8 . 3  
1 4 2 8  
1 4 2 6  
1 4 2 0  
1 4 2 6  
1432  

4  8  
Sta 

6 3 1 0  
7 0 8 5  
7 6 5 5  
8 1 3 5  
8 4 4 5  
9 3 6 0  
9 9 2 0  

1 0 0 0 0  
1 0 1 1 0  
1 0 2 8 5  

Elev 
1 4 3 2  
1 4 3 0  

1 4 2 9 . 7  
1428 .4  

1 4 2 8  
1 4 2 6  
1 4 2 4  

1 4 1 7 . 8  
1 4 2 6 . 5  

1 4 3 5  

Sta 
6435 
7190  
7720  
8185  
8 5 8 0  
9380  
9927  

1 0 0 3 5  
1 0 1 2 0  

Elev 
1 4 3 1 . 1  
1 4 3 0 . 3  

1 4 3 0  
1 4 2 8  

1 4 2 7 . 2  
1 4 2 5 . 5  

1 4 2 3  
1 4 2 0  
1 4 2 6  

Sta 
6605 
7350  
7800  
8205  
8745  
9410  
9935  

1 0 0 5 5  
10200  

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

5751.89  . 0 5  9750  . 0 5  1 0 1 0 5  ,057 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Cantr. 
9750 10105  4 9 0  8 6 7 . 2 1  867  .1 

Ineffective Flow nun= 1. 
Sta L Sta R Elev 

5751.89  8370 1 4 3 4  

CROSS SECTION OUTPUT Profile YPF 3 

E.G. Elev lftl 
Vel Head Iftl 
W.S. Elev lftl 
Crit W.S. lftl 
E.G. Slope (ftlftl 
Q Total Icfsl 
Top Width Ifti 
Vel Total Iftlsl 
Max Chl Dpth lftl 
Conv. Total lcfsi 
Length Wtd. Iftj 
Min Ch El Ifti 
Alpha 
Frctn Loss (ftl 
C & E LOSS lftl 

1 4 3 0 . 8 3  Element ~~~~ ~~ 

0 . 1 1  Wt. n-Val. 
1 4 3 0 . 7 2  Reach Len. lftl 
1 4 2 7 . 8 2  Flaw Area isq ftl 

0 . 0 0 0 8 4 1  Area lsq ftl 
2 0 0 0 0 . 0 0  Flow Icfsl 

3 7 2 8 . 5 1  Top Width lftl 
2 . 4 7  Avg. Vel. lftlsl 

1 2 . 9 2  Hydr. Depth lftl 
6 8 9 7 0 9 . 7  Conv. icfsl 

665.78  Wetted Per. IEtI 
1 4 1 7 . 8 0  Shear Ilblsq Etl 

1 . 2 1  stream Power (lhlft sl 
0 . 5 5  Cum Volume (acre-ftl 
0.00  Cum SA (acres) 

FLOW DISTRIBUTION OUTPUT Profile #PF 3 

Left OB 
0 . 0 5 0  

4 9 0 . 0 0  
4 8 8 0 . 8 7  
6 8 9 7 . 4 1  
9 7 6 3 . 9 4  
3 2 5 6 . 3 1  

2 . 0 0  
3 . 5 4  

3 3 6 7 1 4 . 1  
1 3 8 0 . 0 3  

0 .19  
0 . 3 7  

6 2 6 1 . 0 3  
4385 .05  

Left Sta Right Sta Flow Area W.P. % Canv. 
lftl lftl ICfSl isq ftl lftl 
8150.76  8 5 5 0 . 5 7  8 8 2 . 0 5  5 1 7 . 1 7  180 .57  4 . 4 1  
8550 .57  8950 .38  1 8 8 2 . 2 0  1120 .02  3 9 9 . 8 2  9 . 4 1  
8950 .38  9 3 5 0 . 1 9  3 0 5 3 . 1 8  1497 .19  399 .82  1 5 . 2 7  
9350 .19  9 7 5 0 . 0 0  3946 .49  1 7 4 6 . 4 6  399 .83  1 9 . 7 3  
LB 9750.00  9 8 2 1 . 0 0  888 .16  364.79 7 1 . 0 0  4 .44  

CROSS SECTION RIVER: Powerline FRS 
REACH: Powerline RS: 1 5 . 3 6 4  

Elev 

Channel 
0 . 0 5 0  

867 .21  

Hydr D. 
iftl 
2.86 

INPUT 
Description: 
Station Elevation Data num= 3 8 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
6 4 4 9 . 5 6  1432 .2  6 5 2 0  1 4 3 2  6 5 5 0  1 4 3 1  6570  1 4 3 0  6690  1430  

6785  1 4 3 0  6955  1 4 3 0  7 0 1 5  1 4 3 0 . 3  7 0 9 0  1 4 3 0  7 3 0 0 1 4 2 9 . 3  
7470  1 4 2 8  7 6 9 0  1 4 2 6  7 6 9 5  1 4 2 5 . 9  7 7 1 5  1 4 2 6  8155  1427  
8605  1 4 2 6  8635  1 4 2 5 . 9  8665  1 4 2 6  8695  1 4 2 6 . 3  8735  1426  

Powerline PRS 
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Right OB 
0 . 0 5 0  

8 6 7 . 0 0  
4 8 8 . 0 7  
4 8 8 . 0 7  

1 0 8 4 . 9 9  
1 1 7 . 2 0  

2 .22  
4 . 1 6  

Velocity 
IftISl 

1 . 7 1  
1 . 6 8  

Full Spillway Flaw 



10205 1424 10255 1432 10305 1433.5 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

6449.56 .05 9815 .05 10120 .05 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. 
9815 10120 350 990.02 990 .1 

Ineffective Flow nun= 1 
Sta L Sta R Elev 

6449.56 8910 1432 
Blocked Obstructions num= I 

Sta L Sta R Elev 
6449.56 7015 1431 

CROSS SECTION OUTPUT Profile #PF 3 

E.G. Elev Iftl 
Vel Head iftl 

Element 
Wt. n-Val. 
Reach Len. ( f t I 
Flow Area isq ftl 
Area isq it1 
Flow icfsl 
Top Width lft) 
Ava. Vel. iftlsi 

Left OB 
0.050 
350.00 
4605.10 
10349.89 
11583.50 
2766.25 

2.52 
5.09 

Channel Right 08 
0.050 0.050 
990.02 990.00 
2202.34 594.05 

. . 
W.S. Elev ift) 
Crit W.S. ift) 
E.G. Slope iftlft) 
Q Total icfsl 
Top Width ift) 
Vel Total iftls) 
Max Chl Dpth iftl 
Conv. Total lcfs) 
Length Wtd. ift) 
Min Ch El ift) 
Alpha 
Frctn Loss iftl 
C & E Loss lit) 

HV&. De~th Iftl 
Conv. icfsl 
Wetted Per. iftl 
Shear Ilblsq £ti 
Stream Power (lblft sl 
Cum Volume lacre-ft) 
Cwn SA iacresl 

a FLOW DISTRIBUTION OUTPUT Profile #PF 3 

Left Sta Riaht Sta Flow Area W.P. %Conv. Hydr D. Velocity 
iftl IftIS) 
5.10 2.52 

CROSS SECTION RIVER: Powerline FRS 
REACH: Powerline RS: 15.177 

INPUT 
Description: 
Station Elevation Data num= 29 

Sta Elev Sta Elev Sta Elev Sta Elev Sta 
7092.18 1429.9 7380 1428.9 7570 1428 7635 1427.9 7720 

7745 1427.8 7765 1428 77901428.5 7820 1428 7940 1 

Elev 
1428 

8220 
9750 
10080 
10180 

Sta 

1426.7 
1423.2 
1422 
1422 

nu",= 
n Val 

8400 
9925 
10105 
10245 

3 
Sta 

1426 
1422 
1426 
1432 

n Val 
Manning's 

Sta 
n Values 
n Val 

-- 
Powerline FRS Full Spillway Plow 
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Bank Sta: Left Right Lengths: Lett Channel Right Coeff Contr. 
9680 1 0 1 0 5  1 1 2 0  9 9 7 . 6 1  880  .1 

Ineffective Flow nun= 1 
Sta L Sta R Elev 

7 0 9 2 . 1 8  9315 1432 
Blocked Obstructions num= 1  

Sta L Sta R Elev 
1 0 1 1 9 . 6  1 0 3 0 0  1 4 2 2 . 5  

CROSS SECTION OUTPUT Profile I#PF 3  

E.G. Elev lftl 
Vel Head lftl 
W.S. Elev Iftl 
Crit W.S. Iftl 

1 4 2 9 . 5 6  Element Left OB 
0 . 2 1  Wt. n-Val. 0 . 0 5 0  

1 4 2 9 . 3 5  Reach Len. lftl 1 1 2 0 . 0 0  
1 4 2 5 . 7 4  Flow Area lsa ftl 1 8 4 2 . 1 3  

E.G. Slooe Iftlftl 0 . 0 0 1 2 4 8  Area Ism ftl 
~~ ~ . .  . 

Q Total ict41 2 0 0 0 0 . 0 0   low icts) 
Top Width lftl 2 9 7 7 . 6 0  Top Width iftl 
vel Total lft/sl 3 . 5 8  Avg. Vel. i€t/sl 
Max Chl Dpth Iftl 1 0 . 3 5  Hvdr. Depth Ift) 
Conv. Total icfsl 5 6 6 2 4 2 . 5  conv. lcfsl 1 6 1 0 7 5 . 9  
Length Wtd. ifti 1 0 1 9 . 9 6  Wetted Per. lft) 3 6 5 . 0 0  
Min Ch El lftl 1 4 1 9 . 0 0  Shear ilb/sq ft) 0 . 3 9  
Alpha 1 . 0 5  Strem Power Ilblft sl 1 . 2 1  
Frctn Loss iftl 2 . 0 4  Cum Volume (acre-ftl 6 0 9 3 . 5 1  
C & E LOSS lft) 0 . 0 2  Cum SA lacresl 4 3 3 0 . 3 0  

Channel Right OB 
0 . 0 5 0  0 . 0 5 0  

9 9 7 . 6 1  8 8 0 . 0 0  
3 1 5 4 . 7 1  5 8 3 . 0 2  

Warning: The conveyance ratio lupstream conveyance divided by downstrean conveyance) is less 
than 0 . 7  or greater than 1.4. This may indicate the need for additional cross sections 

Warning: The energy loss was greater than 1 . 0  ft ( 0 . 3  m). between the current and previous cross 
section. This may indicate the need for additional cross sections. 

FLOW DISTRIBUTION OUTPUT Profile liPF 3  

r.eft Sta Rioht Sta Flow Area W.P. %Conv. HvdrD. Velocity - - - -  - - ~  
~ - - - -  

I E ~ I  ~ t t ~  I C ~ S I  isq f t ~  ~ t t ~  ifti i~t/si 
9162.44  9 4 2 1 . 2 2  1 5 3 8 . 7 7  513 .17  1 0 6 . 2 2  7 . 6 9  4 . 8 3  3 . 0 0  
9421.22  9 6 8 0 . 0 0  4 1 5 0 . 5 1  1 3 2 8 . 9 6  2 5 8 . 7 8  2 0 . 7 5  5 . 1 4  3 . 1 2  

Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less 
than 0 . 7  or greater than 1 . 4 .  This may indicate the need for additional cross sections 

Warning: The energy l o s s  was greater than 1 . 0  ft ( 0 . 3  m). between the current and previous cross 
section. This may indicate the need for additional cross sections. 

CROSS SECTION RIVER: Powerline FRS 
REACH: Powerline RS: 1 4 . 9 8 8  

INPUT 
Description: 
Station Elevation Data n u =  3  6  

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
7 1 4 0 . 3 4  1 4 3 3 . 2  7 2 8 5 1 4 3 2 . 8  7355  1432 7480 1 4 3 1  7635 1430 

7795 1 4 2 9 . 1  7 9 6 5  1 4 2 8 . 1  8 0 8 5  1 4 2 8 . 8  8170  1 4 2 8  8370 1 4 2 8  
8 4 8 5  1 4 2 8 . 5  8 5 5 0  1 4 2 8  8 6 6 0 1 4 2 6 . 3  8 7 5 5  1 4 2 6  9055 1426 
9115 1 4 2 5 . 2  9 1 8 5  1 4 2 4  9 2 1 0 1 4 2 4 . 2  9245  1 4 2 6  9395 1424 
9630 1424 9660 1 4 2 4 . 6  9680 1 4 2 4  9750 1 4 2 2 . 7  9825  1422 
9940 1 4 2 0  1 0 0 0 0  1 4 1 9 . 3  1 0 0 4 3  1 4 2 0  1 0 0 7 5  1422 1 0 1 0 0  1426 

10115 1 4 2 6 . 3  1 0 1 2 0  1 4 2 6  1 0 1 4 0  1 4 2 0  1 0 1 8 8  1 4 2 0  1 0 2 2 3  1 4 3 0  
1 0 2 6 2 . 2 1  1 4 3 7 . 3  

Manning's n Values nun= 3  
Sta n Val Sta n Val Sta n Val 

Powerlinc FRS Rill Spillway Flaw 
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Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan 
9660 10100 920 5 1 9 . 0 8  450 . I  .7 

Ineffective Flow num= 1 
Sta L Sta R Elev 

7140.34 9150 1430 
Blocked Obstructions n m =  1 

Sta L Sta R Elev 
10115.210262.21 1422.5 

CROSS SECTION OUTPUT Profile 'dPF 3 

E.G. Elev iEt1 
Vel Head Iftl 

1427.50 Element 
0.40 Wt. n-Val 

Left OB Channel Right OB 
0.050 0.050 0.050 ~ ~~ ~ ~~~ . .-. 

W.S. Elev (ttl 1427.10 Reach Len. iftl 920.00 519.08 450.00 
Crit W.S. iftl 1425.42  low Area isq ftl 1371.73 2417.36 388.94 
E.G. Slope iftlftl 0.003705 Area isq ftl 1981.00 2417.36 388.94 
Q Total icfsl 20000.00 Flow icfsl 4798.85 13606.88 1594.27 
Top Width (Etl 1604.78 Toowidth (£ti 1051.92 440.00 112.86 
Vel Total iftlsl 
Max Chl Doth iftl 

4.79 ~ v g .  vel. (ft~s) 
7.80 Hvdr. De~th rftl 

~~4 ~ - . . - ~. - -~ . ~ -. 
Conv. Total icfsl 328559.7 Conv. lcfsl 78835.4 223533.7 26190.6 
Length Wtd. iftl 738.61 Wetted Per. iEt1 510.07 440.43 114.03 
Min Ch El iftl 1419.30 Shear ilblsq ftl 0.62 1.27 0.79 
Alpha 
Frctn Loss iftl 
C & E LOSS (ftl 

1.13 Stream Power (lhltt si 2.18 7.15 3.23 
2.68 Cum Volume (acre-£ti 5975.48 840.78 205.71 
0.06 Cum SA (acres1 4285.54 182.60 324.75 

Warning: The energy loss was greater than 1.0 ft 10.3 ml. between the current and previous cross 
section. This may indicate the need for additional cross sections. 

FLOW DISTRIBUTION OUTPUT Profile #PF 3 

Left Sta Right Sta Flow Area W.P. % Conv. Hydr D. Velocity 
iftl iftl icfs1 isq ftl iftl ittl ift1si 
8904.10 9156.07 51.84 15.50 6.07 0.26 2.55 3.34 
9156.07 9408.03 1827.85 583.53 252.03 9.14 2.32 3.13 

Warning: The energy loss was greater than 1.0 ft 10.3 ml. between the current and previous cross 
section. This may indicate the need for additional cross sections. 

CROSS SECTION RIVER: Powerline FRS 
REACH: Powerline R S :  14.890 

INPUT 
Description: 10,000 Station is in channel at southeast corner of GM property, 

just north of intersection of Williams Field Road and 222nd Street. 
Station Elevation Data num= 3 3 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
7134.44 1426.7 7295 1426 7735 1425.3 7995 1424 8085 1423.1 

- Mannina's n Values num= 3 - 
Sta n Val Sta n Val Sta n Val 

7134.44 .05 9905 -05 10075 .05 

Powcrline FRS Full Spillway Flow 
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Bank Sta: Left Right Lengths: Left Channel Right Coeff Cantr. Expan. 
9905 10075 730 525.77 520 .1 .3 

Blocked Obstructions n u =  I 
Sta L Sta R Elev 
10080 10180 1422.5 

CROSS SECTION OUTPUT 

E.G. Elev (ftl 
Vel Head ift) 
W.S. Elev (ftl 
Crit W.S. Iftl 
E.G. Slope (ftlftl 
Q Total (cfsl 
Top Width Ift) 
Vel Total (ftlsl 
Max Chl Dpth (ftl 
Conv. Total (cfsl 
Length Wtd. ifti 
Min Ch El iftl 
Alpha 
Frctn Loss Ift) 
C & E LOSS iftl 

Profile #PF 3 

1424.76 Element Left OB Channel Right OB 
0.19 Wt. n-Val. 0.050 0.050 0.050 

1424.57 Reach Len. lftl 730.00 525.77 520.00 
1423.27 Flow Area isq ftl 5212.37 565.70 46.42 
0.003562 Area lsq Etl 5212.37 565.70 46.42 
20000.00 Flow (cfsl 17398.77 2494.35 106.88 
2192.31 Top Width ift) 2017.86 143.59 30.86 

3.43 Avg. Vel. Iftlsl 3.34 4.41 2.30 
6.47 Hydr. Depth (ftl 2.58 3.94 1.50 

335105.2 Conv. icfsl 291521.0 41793.5 1790.7 
695.37 Wetted Per. ifti 2018.93 144.33 31.38 
1418.10 Shear llblsq ftl 0.57 0.87 0.33 

1.03 Stream Power llblft sl 1.92 3.84 0.76 
3.27 Cwn Volume (acre-ftl 5899.52 823.00 203.46 
0.00 Cwn SA (acres) 4253.12 179.12 324.01 

Warning: Divided flow computed for this cross-section. 
Warning: The energy loss was greater than 1.0 tt (0.3 m). between the current and previous cross 

section. This may indicate the need for additional cross sections. 

FLOW DISTRIBUTION OUTPUT Profile XPF 3 

Warning: Divided flow computed for this cross-section. 
Warning: The energy loss was greater than 1.0 ft (0.3 ml. between the current and previous cross 

section. This may indicate the need for additional cross sections. 

CROSS SECTION RIVER: Powerline FRS 
REACH: Powerline RS: 14.790 

INPUT 
Description: 10.000 Station is in channel just north of and paralleling 

Williams Field Road. 

Confluence with Vineyard FRS Emergency 
Spillway flows. Q increased by 9700 cfs to include the Vineyard 
full flow discharge. 

Station Elevation Data "urn= 4 5 
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 

5215.53 1422.9 5475 1422 5815 1421.2 6215 1420 6375 1420.7 

Powerline PRS Full Spillway Flow 
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Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

5215.53 .05 9625 .05 10050 .05 

Bank Sta: Left Right Lengths: Left Channel 
9625 10050 650 523.64 

Ineffective Flow n m =  1 
Sta L Sta R Elev 

10049.5 10115 1424.01 

CROSS SECTION OUTPUT Profile #PF 3 

E.G. Elev lftl 
Vel Head lftl 
W.S. Elev lftl 
Crit W.S. (£ti 
E.G. Slope (ftift) 
Q Total Icf.51 
Top Width lftl 
Vel Total (ft/si 
Max Chl Dpth Ift) 
Conv. Total (cfsl 
Length Wtd. (ftl 
Min Ch El Iftl 
Alpha 
Frctn Lass lftl 
C & E LOSS (ft) 

Right Coeff Contr 
525 .1 

Element Left 08 Channel Right 08 
Wt. n-Val. 0.050 0.050 
Reach Len. lttl 650.00 523.64 525.00 
Flow Area lsq ftl '7044.56 1211.70 
Area lsq ftl 7044.56 1211.70 4.81 
Flow (cfsl 23877.24 5822.75 
Top Width lftl 3841.49 390.65 8.95 
Avg. Vel. lft/sl 3.39 4.81 
Hydr. Depth lftl 1.83 3.10 
Con". lcfsi 313648.6 76487.0 
Wetted Per. lftl 3841.56 391.42 
Shear Ilb/sq ftl 0.66 1.12 
Stream Power (lblft sl 2.25 5.38 
Cum Volume lacre-ftl 5796.82 812.28 203.16 
Cum SA (acres) 4204.03 175.90 323.77 

Warning: Divided flow computed for this cross-section. 
Warning: The energy loss was greater than 1.0 ft 10.3 m). between the current and previous cross 

section. This may indicate the need for additional cross sections. 

FLOW DISTRIBUTION OUTPUT Profile #PF 3 

Left Sta Right Sta Flow Area W.P. % Conv. Hydr D. Velocity 
let) (ftl icfs)  lsq ftl lftl (ft) Ift/S) 
5656.48 6097.42 165.95 141.74 313.91 0.56 0.45 1.17 
6097.42 6538.37 890.71 445.02 440.95 3.00 1.01 2.00 

Warnlng: Divided flow computed for this cross-section. 
Warning: The energy loss was greater than 1.0 ft 10.3 ml. between the current and previous cross 

section. This may indicate the need for additional cross sections. 

CROSS SECTION RIVER: Powerline FRS 
REACH: Powerline RS: 14.691 

INPUT 
Description: 10.000 Station is in channel just north of and paralleling 

Williams Field Road. 
Station Elevation Data num= 8 5 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
1502.9 1418 1780 1417.5 2785 1418.5 3470 1419 3930 1419.6 

5710 1416.2 5745 1416.2 5785 1415.9 5955 1415.9 6020 1416 
6060 1416.1 6155 1416 6565 1416.2 6685 1417 6725 1416.5 

-- 
Powerline FRS 
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Mannina's n Values nun= 3  - 
Sta n Val Sta n Val Sta n Val 

1 5 0 2 . 9  . 0 5  9890  . 0 5  1 0 1 1 5  . 0 5  

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expnn 
9890 1 0 1 1 5  640  4 7 4 . 3 1  475  .1 . 3  

Ineffective Flaw nun= 1 
Sta L Sta R Elev 

1 5 0 2 . 9  3930 1 4 2 0  

CROSS SECTION OUTPUT Profile #PF 3  

E.G. Elev iftl 
Vel Head iftl 
W.S. Elev iftl 
Crit W.S. iftl 
E.G. Slope ift/ftl 
Q Total /c£s/ 
Top Width iftl 
Vel Total ift/sl 
Max Chl Dpth ifti 
Conv. Total icfsl 
Length Wtd. lftl 
Min Ch El lit/ 
Alpha 
Frctn Loss ift) 
C & E LOSS iftl 

Element 
Wt. n-Val. 
Reach Len. if t 1 
Flow Area isq ft) 
Area isq ftl 
Flow (c~sI 
Top Width lftl 
Avg. Vel. lft/sl 
Hydr. Depth iftl 
Conv. lcfsl 
Wetted Per. iftl 
Shear (lb/sq £ti 
Stream Power ilbift sl 
Cum Volume iacre-f t l 
Cum SA lacresi 

Lett OR 
0 . 0 5 0  

Channel Right 08 
0 . 0 5 0  

4 7 4 . 3 1  4 7 5 . 0 0  
5 5 7 . 9 3  
5 5 7 . 9 3  

2 4 9 0 . 7 1  
1 8 9 . 9 7  

4 . 4 6  
2 . 9 4  

33910.0  
1 9 0 . 7 6  

0 . 9 9  
4 . 4 0  

8 0 1 . 6 4  2 0 3 . 1 3  
1 7 2 . 4 1  3 2 3 . 7 2  

Warning: Divided flaw computed for this cross-section. 
Warning: The energy loss was greater than 1 . 0  ft 1 0 . 3  m). between the current and previous cross 

section. This may indicate the need for additional cross sections. 

FLOW DISTRIBUTION OUTPUT 

Left Sta Right Sta 
iftl iftl 
3 1 8 0 . 3 2  4 0 1 9 . 0 3  
4 0 1 9 . 0 3  4 8 5 7 . 7 4  
4 8 5 7 . 7 4  5 6 9 6 . 4 5  
5 6 9 6 . 4 5  6 5 3 5 . 1 6  
6 5 3 5 . 1 6  7 3 7 3 . 8 7  
7 3 7 3 . 8 7  8 2 1 2 . 5 8  
8 2 1 2 . 5 8  9 0 5 1 . 2 9  
9 0 5 1 . 2 9  9 8 9 0 . 0 0  
LB 9 8 9 0 . 0 0  9 9 3 5 . 0 0  

Profile #PF 3  

Flow Area 
I c ~ s I  Isq ftl 
0 . 0 0  0 . 0 1  

3 3 2 . 3 1  272 .35  
1 8 5 8 . 8 9  8 5 7 . 9 9  
4 4 8 9 . 7 4  1 4 5 6 . 3 0  
3 3 2 9 . 7 2  1 2 1 7 . 2 4  
3 7 3 9 . 0 5  1 2 7 2 . 1 0  
6 3 8 3 . 0 1  1 7 9 8 . 6 1  
7 0 7 6 . 5 6  1 9 0 2 . 8 9  

5 8 . 3 7  2 9 . 1 0  
5 0 2 . 6 8  1 2 9 . 4 3  

W.P. % Conv. Hydr D. 
lftl iftl 
1 . 7 4  0 . 0 0  0 . 0 1  

Velocity 
ittlS1 

0 . 0 6  
1 . 2 2  
2 . 1 7  
3 . 0 8  
2 . 7 4  

Warning: Divlded flow computed for this cross-section. 
Warning: The energy loss was greater than 1 . 0  ft ( 0 . 3  mi. between the current and previous cross 

section. This may indicate the need for additional cross sections. 

CROSS SECTION RIVER: Powerline FRS 
REACH: Powerline RS: 1 4 . 6 0 1  

-... -. 
Description: 1 0 , 0 0 0  Station is in channel just north o f  and paralleling 

Williams Fleld Road. 
Station Elevation Data num= 65 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
8 7 1 . 4 3  1 4 1 6  1 8 4 5  1 4 1 4  2 3 1 5 1 4 1 3 . 6  2590 1 4 1 4  4005 1 4 1 4  
~ ~ 

I'owerline FRS Full Spillway Flow 
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Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

873.43 .05 9880 .05 10055 .05 

Bank Sta: Left Right Lengths: Left Channel Rlght Coeff Contr. 
9880 10055 590 512.1 490 1 

Ineffective Flow num= 1 
Sta L Sta R Elev 
873.43 3450 1416 

CROSS SECTION OUTPUT Profile WPF 3 

E.G. Elev (ft) 
Vel Head Ifti 
W.S. Elev iftl 
Crit W.S. Iftl 

1414.71 Element Left OB 
0.13 Wt. n-Val. 0.050 

1414.58 ReachLen. lftl 590.00 
1413.65 Flow Area (so £ti 10069.41 . .  . 

E.G. Slope iftlftl 0.004869 Area isq ftl 11230.72 
Q Total (cfs) 29700.00 Flow Icfs) 28359.20 
Top Width lftl 8430.48 Top Width iftl 8251.13 
Vel Total iftls) 2.84 Avg. Vel. iftlsl 2.82 
Max Chl Dpth (ftl 4.38 Hydr. Depth (ftl 1.58 
Conv. Total lcfsl 425638.6 Conv. ICES) 406423.3 
Length Wtd. iftl 587.68 Wetted Per. lftl 6364.90 
Mln Ch El ift) 1410.20 Shear ilblsg ftl 0.48 * Alpha 1.01 Stream Power ilblft sl 1.35 
Frctn Loss IEtI 2.62 Cum Volume (acre-ftl 5530.91 
C & E Loss iftl 0.00 Cum SA (acres) 4025.44 

Channel 
0.050 
512.10 

Right OB 
0.050 
490.00 

Warning: Divided Elow computed tor this cross-section. 
Warning: The energy loss was greater than 1.0 ft (0.3 ml. between the current and previous cross 

section. This may indicate the need for additional cross sections. 

FLOW DISTRIBUTION OUTPUT Profile WPF 3 

Left Sta Right Sta Flow Area W.P. % Conv. Hydr D. Velocity 

Warning: Divided flow computed for thls cross-section. 
Warning: The energy loss was greater than 1.0 Et (0.3 ml. between the current and previous cross 

section. This may indicate the need tor additional cross sections. 

CROSS SECTION RIVER: Powerline FRS 
REACH: Powerline RS: 14.504 

INPUT 
Description: 10.000 Station is in channel just north of and paralleling 

Powerline FRS Full Spillway Flow 
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Williams Field Road. 
Station Elevation Data nun= 64 

Sta Elev sta Elev Sta Elev Sta Elev sta %lev 
553.76 1414 1027 1413.5 1467 1412.9 1967 1412.8 2477 1411 
2867 1410.5 3437 1410.6 4047 1412 4052 1412.2 4057 1412 
4077 1411 4092 1410 4097 1410.1 4102 1410 4382 1412 
4472 1412.3 4550 1412 4714 1412 4784 1412 5174 1410.9 
5629 1410.9 6159 1410 6469 1409.3 6958 1408 7013 1409 
7073 1410 7284 1410 7579 1409.5 7659 1409.2 7889 1410 
7949 1410.3 8011 1410 8141 1409.6 8301 1410 8361 1411.3 
8431 1410 8551 1409.9 8691 1410 8721 1410.1 8766 1410 
8836 1409.6 8926 1410.3 8968 1410 9033 1410.7 9138 1410 
9176 1410.5 9226 1410.2 9266 1410.4 9325 1410 9405 1409.6 
9485 1410.3 96101410.7 9665 1410 9710 1410 9785 1409 
9810 1410.3 9870 1412 9880 1411.1 9920 1411.2 9985 1410 
10000 1410.6 10020 1410 10035 1412 10055 1412.4 

Manning's n Values nun= 4 
Sta n Val Sta n Val Sta n Val Sta n Val 

553.76 .1 4052 .05 9870 .05 10035 .05 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan 
9870 10035 530 493.52 493.52 .1 .3 

Ineffective Flow num= 1 
Sta L Sta R Elev 
553.76 3350 1413 

CROSS SECTION OUTPUT Profile #PF 3 

E.G. Elev iftl 1412.08 
Vel Head iftl 0.12 
W.S. Elev (ftl 1411.96 
Crit W.S. iftl 1411.00 
E.G. Slope iftlftl 0.004107 
Q Total Icfs) 29700.00 
Top Width iftl 7382.65 
Vel Total fftlsl 2.78 
Mar Chl Dpth (ftl 3.96 
Conv. Total icfsl 463468.7 
Length Wtd. iftl 529.22 
Min Ch El iEtl 1410.00 
Alpha 1.00 
Frctn Loss (ftl 2.04 
C & E LOSS lftl 0.00 

Element 
Wt. n-Val. 
Reach Len. IEtl 
Flow Area isq ftl 
Area isq ftl 
Flow (cfsl 
Top Width Iftl 
Avg. Vel. ift/sl 
Hydr. Depth (ftl 
Conv. fcfs) 
Wetted Per. iftl 
Shear ilblsq ftl 
stream Power ilb/ft sl 
Cum Volume (acre-ftl 
Cum SA iacresl 

Left OB 
0.051 
530.00 

10499.89 
11791.36 
29273.25 
7218.32 

2.79 
1.73 

456809.3 
6072.48 

0.44 
1.24 

5374.99 
3920.68 

Channel Right OB 
0.050 
493.52 493.52 
198.03 
198.03 
426.75 
164.33 
2.15 

Warning: Divided flow computed for this cross-section. 
Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous Cross 

section. This may indicate the need for additional cross sections. 

FLOW DISTRIBUTION OUTPUT Profile #PF 3 

Left Sta 
iftl 
3348.63 
4280.26 
5211.88 
6143.50 
7075.13 
8006.75 
8938.38 

Right Sta Flow Area 
ire1 icfsl lsq ftl 
4280.26 1002.21 811.43 

W.P. 
fEtl 

903.80 
511.70 

% Conv. Hydr D. Velocity 
iftl IftlSI 
0.90 1.24 
0.54 1.18 
1.30 2.14 
2.91 3.65 

Warning: Divided flow computed for this cross-section. 
Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross 

section. This may indicate the need for additional cross sections. 

CROSS SECTION RIVER: Powerline FRS 
REACH: Powerline RS: 14.410 

INPUT 

Powerline FRS Full Spillway Flow 
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Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
444.97 1412 877 1411.5 1212 1411.4 1557 1410 2107 1409.6 

Mannino's n Values num= 4 - 
Sta n Val Sta n Val Sta n Val Sta n Val 

444.97 .1 3663 .05 9905 .05 10115 .05 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan 
9905 10115 498.87 498.87 500 .1 .3 

Ineffective Flow nun= 1 
Sta L Sta R Elev 
444.97 3990 1410 

Blocked Obstructions num= 1 
Sta L Sta R Elev 
444.97 3990 1409 

CROSS SECTION OUTPIJT 

E.G. Elev (ftl 
Vel Head lftl 
W.S. Elev iftl 
Crit W.S. (ftl 
E.G. Slope (ft/ft) 
Q Total Icfsl 
Top Width (ftl 
Vel Total (ftlsl 
Max Chl Dpth lft) 
conv. Total 1cfs1 
Length Wtd. Iftl 
Min Ch El lftl . . 
Alpha 
Frctn Loss ( Etl 
C k E LOSS (ftl 

Profile #PF 3 

1407.96 Element 
0.15 Wt. "-Val. 

1407.81 ReachLen. iftl 
1406.97 Flow Area lsq ftl 
0.005361 Area isq ftl 
29700.00 Flow lcfs) 
5799.26 Top Width lftl 

3.07 Avg. Vel. lftlsl 
4.11 Hydr. Depth (ftl 

405642.3 Conv. lcfsl 
498.87 Wetted Per. iftl 
1403.70 Shear (Iblsq ftl 

1.00 Stream Power (lbtft sl 
1.42 Cum Volume (acre-ftl 
0.02 Cum SA lacresl 

Left OB Channel Right OB 
0.050 0.050 
498.87 498.87 500.00 
9363.74 310.71 

Warning: Divided flow computed for this cross-section. 
Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less 

than 0.7 or greater than 1.4. This may indicate the need for additional cross sections 
Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross 

section. This may indicate the need for additional cross sections. 

FLOW DISTRIBUTION OUTPUT Profile #PF 3 

Left Sta Right Sta Flow Area W.P. % Conv. Hydr D. Velocity 
(ftl (ftl ( c ~ s )  (sq ftl Iftl Ifti ift1s1 
3282.98 4228.98 0.48 1.58 27.94 0 0 0  0.06 0.30 
4228.98 5174.99 612.48 456.34 870.51 2.06 0.52 1.34 
5174.99 6120.99 4865.41 1635.89 946.00 16.38 1.73 2.97 
6120.99 7066.99 6316.37 1913.21 946.01 21.27 2.02 3.30 
7066.99 8012.99 5853.23 1827.76 946.01 19.71 1.93 3.20 
8012.99 8959.00 5212.55 1704.95 946.01 17.55 1.80 3.06 
8959.00 9905 .OO 5832.90 1824.00 946.07 19.64 1.93 3.20 
LB 9905.00 9947.00 64.11 37.20 42.01 0.22 0.89 1.72 
9947.00 9989.00 273.62 88.92 42.10 0.92 2.12 3.08 
9989.00 10031.00 582.07 139.82 42.08 1.96 3.33 4.16 
10031 .OO 10073 .OO 86.72 44.60 42.05 0.29 1.06 1.94 
10073.00 RB 10115.00 0.05 0.17 2.80 0.00 0.06 0.29 

Warning: Divided flow computed for this cross-section. 

Powerline FRS Pull Spillway Flow 
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Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) 1s less 
than 0.7 or greater than 1.4. This may indicate the need for additional cross sections 

Warning: The energy loss was greater than 1.0 ft 10.3 ml. between the current and prevlous cross 
section. This may indicate the need for additional cross sections. 

CROSS SECTION RIVER: Powerline FRS 
REACH: Powerline RS: 14.218 

INPUT 
Descriotion: 10.000 Statlon 1s in channel iust north of and ~arallelinq 

Williams Field Road. 
station Elevation Data nun= 5 8 

Sta Elev Sta Elev Sta Elev Sta Elev Sta 
0 1412.8 355 1412 565 1411.5 815 1411 1110 

1350 1410 1480 1409.2 1535 1408.9 1755 1409 2390 
2685 1408.5 2785 1408 2920 1407.6 3220 1407.3 3900 

Elev 
1410.3 
1408.7 
1406.6 

Manning's n Values nun= 3 
Sta n Val Sta n Val Sta n Val 
0 .1 4185 .05 9935 .05 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan 
9935 10125 225 1472.18 1500 .1 .3 

Ineffective Flow n u =  1 
Sta L Sta R Elev 

0 3750 1410 

CROSS SECTION OUTPUT Profile #PF 3 

E.G. Elev (ftl 
Vel Head (ftl 
W.S. EleV Lftl 
Crit W.S. rftl 

Max Chl D ~ t h  (ftl 
conv. ~otHi (cfs~ 
Length Wtd. iftl 
Min Ch El iftl 
Alpha 
Frctn Loss iftl 
C & E LOSS iftl 

1406.52 Element 
0.07 Wt. n-Val 

Left OB Channel Right OB 
0.050 0.050 

1500.00 1406.44 Reach Len. (ftl 225.00 1472.18 
13182.37 

. . .- 
1404.78 Flow Area (su ftl 
0.001764 Area (sq ftl 13182.37 426.62 
29700.00 Flow icf.51 28788.52 911.48 
5903.47 Top Width (ftl 5713.47 190.00 

2.18 Avg. Vel. (ftlsl 2.18 2.14 
4.14 Hydr. Depth (ftl 2.31 2.25 

707229.8 Conv. (cfsl 685525.3 21704.5 
314.27 Wetted Per. lftl 5713.71 190.47 
1402.40 Shear (lblsq ftl 0.25 0.25 

1.00 Stream Power (1b/ft sl 0.55 0.53 
0.32 Cum Volume (acre-ftl 5003.66 782.23 203.11 
0.01 Cum SA (acres) 3715.70 162.38 323.67 

Warning: Divided flow cornputed for this cross-sectlon. 
Warning: The cross-section end polnts had to be extended vertically for the computed water surface 

FLOW DISTRIBIJCION OUTPUT Profile #PF 3 

Left Sta Right Sta Flow Area W. P. % Conv. Hydr D. Velocity 
iftl Iftl (CfSI (sq ftl (ftl (ftl (ft/sl 
3974.00 4967 .SO 395.22 462.53 746.00 1.33 0.62 0.85 

Warning: Divided flow computed for this cross-section 
- 

Powerline FRS 
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Warning: The cross-section end points had to be extended vertically for the computed water surface. 

CROSS SECTION RIVER: Powerline FRS 
REACH: Powerline RS: 13.940 

INPUT 
Description: 6211 cEs flow reduction due to spill between this section and 

next upstream section. 

10,000 Station located on approximately 
the Crismon Road alignment between the Williams Field Road 
alignment and Pecos Avenue. 

Station Elevation Data numi 42 
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 

818.33 1412.5 1115 1412 1205 1411.3 1635 1410.5 1905 1410 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

818.33 .1 4960 .05 9765 .05 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan 
9765 10080 200 1001.12 1001.12 .1 .3 

Ineffective Flow n u =  1 
Sta L Sta R Elev 
818.33 4370 1410 

CROSS SECTION OUTPUT Profile ifPF 3 

E.G. Elev (ftl 
Vel Head (ftl 
W.S. Elev (ftl 
Crit W.S. lft) 
E.G. Slope Iftlft) 
Q Total ICES) 
Top Width lftl 
vel Total (ftlsl 
Max Chl Dpth (Etl 
Conv. Total lcfsl 
Length Wtd. lftl 
Min Ch El (ftl 
Alpha 
Frctn Loss lftl 
C h E Loss Ire) 

1406.18 Element Left OB 
0.04 Wt. n-Val. 0.050 

1406.15 Reach Len. (ft) 200.00 
1403.70 Flow Area lsa ftl 13958.31 
0.000606 Area lsqft) 13958.31 
23489.00 Flow (cfsl 20593.32 
5614.65 Top Width (ftl 5299.65 

1.53 Avg. Vel. (ft/sl 1.48 
5.45 Hydr. Depth lftl 2.63 

954289.3 Conv. Icfsl 836646.3 
294.92 Wetted Per. lftl 5300.46 
1400.70 Shear llblsq ftl 0.10 

1.03 Stream Power ilb/ft sl 0.15 
0.14 Cum Volume (acre-ft) 4933.57 
0.00 Cum SA (acres) 3687.26 

Channel Riaht 0B 

Warning: The cross-section end points had to be extended vertically for the computed water surface. 

FLOW DISTRIBUTION OUTPUT Profile #PF 3 

Left Sta Right Sta Flow Area W.P. % Conv. Hydr D. Velocity 
(ft) Ift) ICtS) (Sq ftl (ft) Ifti (ftlS1 
4397.00 5291.67 313.83 475.60 826.71 1.34 0.58 0.66 
5291.67 6186.33 1121.03 1279.88 895.04 4.77 1.43 0.88 
6186.33 7081 .OO 4554.91 2967.66 894.67 19.39 3.32 1.53 
7081.00 7975.67 4722.92 3032.91 894.71 20.11 3.39 1.56 
7975.67 8870.33 3965.20 2730.77 894.67 16.88 3.05 1.45 
8870.33 9765.00 5915.45 3471.51 894.67 25.18 3.88 1.70 
LB 9765.00 9828.00 522.64 272.20 63.00 2.23 4.32 1.92 
9828.00 9891.00 594.77 294.16 63.00 2.53 4.67 2.02 
9891.00 , 9954.00 670.59 316.11 63.00 2.85 5.02 2.12 
9954.00 10017.00 727.07 331.85 63.01 3.10 5.27 2.19 
10017.00 RB 10080.00 380.59 228.54 65.49 1.62 3.63 1.67 

Warning: The crass-section end points had to be extended vertically for the computed water surface. * 
CROSS SECTION RIVER: powerline FRS 
REACH: Powerline RS: 13.750 

I'owcrline FRS Rill Spillway Flaw 
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INPUT 
Description: 4782 cfs flow reduction due to spill between this section and 

next upstream section. 

10,000 Station located on approximately 
the Crismon Road alignment between the Williams Field Road 
alignment and Pecos Avenue 

Station Elevation Data nwn= 5 5 
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 

1967.85 1412.1 2100 1412 2200 1411.1 2380 1410.5 2510 1410.4 
2810 1410 2910 1409.6 3090 1409.3 3345 1408.3 3385 1408.1 
3420 1408 3435 1407.9 3810 1408 3940 1408 4305 1407.6 

Manning's n Values n m =  3 
Sta n Val Sta n Val Sta n Val 

1967.85 .I 6070 .05 9750 .05 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan 
975010020.88 215 1003.33 1003.33 .1 .3 

Ineffective Flow nun= 1 
Sta L Sta R Elev 

1967.85 5450 1410 

CROSS SECTION OUTPUT Profile #PF 3 

E.G. Elev lfti 1406.04 Element Left OB 
Vel Head (ft) 0.03 Wt. n-Val. 0.050 
W.S. Elev lftl 1406.01 Reach Len. lft) 215.00 

e Crit W.S. lfti 1403.01 Flow Area (sq ftl 13080.83 
E.G. Slope (ftlftl 0.000369 Area (sq ft) 13087.01 
0 Total i c f s )  18706.00 Flow (cfsl 16602.20 
Top Width (ft) 4735.87 Top Width (ftl 4390.87 
Vel Total Iftlsl 1.29 Avg. Vel. lftlsl 1.27 
Max Chl Dpth (ft) 5.11 Hydr. Depth iftl 3.04 
Conv. Total (cfsl 974417.3 Conv. (cfsl 864827 9 
Length Wtd. lft) 331.68 Wetted Per. (ft) 4300.50 
Min Ch El (ft) 1400.90 shear (1bIsq ftl 0.07 
Alpha 1.02 Stream Power (Ibtft sl 0.09 
Frctn Loss (ftl 0.11 Cwn Volume (acre-ftl 4871.48 
c k E LOSS (ftl 0.00 Cum SA (acres) 3665.01 

Warning: The cross-section end points had to be extended vertically for 

FLOW DISTRIBUTION OUTPUT Profile #PF 3 

Left Sta Right Sta Flow Area W.P. % Conv. 
ift! iftl (c~s) (sq ftl (ftl 
5080.71 5858.92 29.66 184.25 408.93 0.16 

Channel Right OB 
0.050 0.050 

1003.33 1003.33 
1236.01 167.73 
1236.01 167.73 

the computed water surface 

Hydr D. Velocity 
lft) (EtIS! 
0.45 0.16 
1.61 0.73 
2.59 1.03 
4.30 1.45 

Powerline FRS Full Spillway Flow 
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Warning: The cross-sectlon end points had ta be extended vertically for the computed water surface. * 
CROSS SECTION RIVER: Powerline FRS 
REACH: Powerline RS: 1 3 . 5 6 0  

INPUT 
Description: 1 6 0 2  cfs flaw reduction due to spill between this section and 

next upstream section 

1 0 , 0 0 0  Station located on approximately 
the Crismon Road alignment between the Williams Field Road 
alignment and Pecos Avenue. 

Station Elevation Data num= 3  8  
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 

3 1 9 4 . 7 4  1 4 1 0 . 5  3790 1410 4230 1 4 0 8  4575 1 4 0 7 . 9  4775  1407 
5365 1 4 0 7  6380 1406 6660 1 4 0 5 . 8  6920  1 4 0 5 . 6  7075  1 4 0 4 . 8  
7155  1 4 0 4  7 1 7 5  1402 7205 1 4 0 4 . 6  7225  1 4 0 4  7230 1 4 0 3 . 5  
7235  1 4 0 4  7250 1404 7295 1 4 0 3 . 2  7500  1 4 0 2  7535 1 4 0 1 . 6  
7595  1 4 0 2  7 7 1 5  1 4 0 1 . 7  7865  1 4 0 1 . 9  7925  1 4 0 2  7955 1 4 0 2 . 4  
8005  1 4 0 2  8 1 9 5  1 4 0 1 . 6  8 9 2 5  1 4 0 0 . 7  9285  1 4 0 1 . 1  9335 1402 
9355 1402 9365 1 4 0 2 . 3  9525  1 4 0 2 . 3  9 5 7 5  1 4 0 2  9950 1 4 0 0 . 9  

1 0 0 0 0  1 4 0 0 . 8 1 0 0 1 4 . 6 1  1 4 0 2 . 3 3  1 0 0 5 0  1 4 0 5  

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9 5 2 5 1 0 0 1 4 . 6 1  400  1 0 8 0 . 0 6  1 0 8 0 . 0 6  .1 . 3  

Ineffective Flow num= 1 
Sta L Sta R Elev 

3194.74  6300 1 4 1 0  

CROSS SECTION OUTPUT Profile #PF 3  

E.G. Elev lit) 
Vel Head (ft) 
W.S. Elev Iftl 
Crit W.S. (ftl 
E.G. Slope lftlft) 
Q T o t a l  lcfsl 
Top Width (ft) 
Vel Total lftls) 
Max Chl Dpth lft) 
Conv. T o t a l  lcfs) 
Length Wtd. lft) 
Min Ch El lft) 
Alpha 
Frctn Loss lft) 
C & E LOSS lft) 

1 4 0 5 . 9 2  Element Left DB 
0 . 0 3  Wt. n - V a l .  0 . 0 5 0  

1 4 0 5 . 9 0  Reach Len. lftl 4 0 0 . 0 0  
1 4 0 2 . 5 8  Flow Area lsq £ti 1 0 2 4 9 . 9 5  

0 . 0 0 0 3 2 3  Area lsq tt) 1 0 2 4 9 . 9 5  
1 7 1 0 4 . 0 0  Flow lcfsl 1 3 9 0 7 . 7 2  

3 5 2 3 . 1 6  Top Width Iftl 2998.16  
1 . 3 7  Avg. V e l .  Iftlsl 1 . 3 6  
5 . 2 0  Hydr. Depth (ftl 3 . 4 2  

9 5 1 8 4 3 . 4  Conv. (cfs) 7 7 3 9 6 9 . 4  
4 9 4 . 9 2  Wetted Per. lftl 2998.47  

1 4 0 0 . 8 0  Shear llblsq ft) 0 . 0 7  
1 . 0 0  stream Power llblft s )  0 . 0 9  
0 . 1 4  Cum Volume lacre-ft) 4 8 1 3 . 8 9  
0 . 0 0  Cum SA [acres) 3 6 4 6 . 7 7  

Channel Right OB 
0 . 0 5 0  0 . 0 5 0  

1 0 8 0 . 0 6  1 0 8 0 . 0 6  

Warning: The crass-section end points had to he extended vertically for the computed water surface. 

FLOW DISTRIBUTION OUTPUT Profile #PF 3  

Left Sta 
Iftl 
6 3 5 9 . 8 7  

Powcrline FRS 

Right Sta rlow 
(ft) ICES1 
6 9 9 2 . 9 0  8 . 2 8  
7 6 2 5 . 9 2  1 7 8 3 . 4 5  

Area W.P. 
isq ftl lftl 

9 2 . 2 9  4 6 6 . 0 6  
1 6 9 9 . 1 4  6 3 3 . 3 2  

% Conv. Hydr D. Velocity 
Iftl IftISl 

0.05 0 . 2 0  0 . 0 9  

0 . 0 6  2 . 9 0  1 . 0 0  
0 . 0 5  2 . 6 3  0 . 9 4  

Full Spillway Flow 



Warning: The cross-section end points had to be extended vertically for the computed water surface 

CROSS SECTION RIVER: Powerline FRS 
REACH: Powerline RS: 13.355 

INPUT 
Descriptiop: 2156 cfs flow reduction due to spill between this section and 

next upstream section. 

10,000 Station located on approximately 
the Crismon Road alignment between the Williams Field Road 
alignment and Pecos Avenue. 

Station Elevation Data n m =  3 6 
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 

4809.6 1413.5 4870 1412 4915 1410 4930 1408 50651407.2 
5240 1406.1 5295 1406.3 5460 1406 5500 1405.6 5580 1405.5 
6095 1405 6730 1405.5 6915 1405.1 7085 1404.6 7295 1404.4 

Manning's n Values n m =  3 
Sta n Val Sta n Val Sta n Val 

4809.6 .1 8280 .05 9900 .05 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
990010020.88 760 1112.17 1115 .1 .3 

Ineffective Flow n u =  1 
Sta L Sta R Elev 
4809.6 6950 1410 

CROSS SECTION OUTPUT Profile #PF 3 

E.G. Elev Iftl 
Vel Head ift) 
W.S. Elev Iftl 
Crit W.S. Iftl 
E.G. Slope Iftlft) 
Q Total lcfsl 
Top Width lftl 
Vel Total lftlsl 
Max Chl Dpth lit1 
Conv. Total (cfsl 
Length Wtd. Iftl 
Min Ch El iftl 
Alpha 
Frctn Loss I ft) 
C & E LOSS Iftl 

Element 
Wt. n-Val. 
Reach Len. If t) 
Flow Area lsq ftl 
Area lsq ft) 
Flow lcfs) 
TOP Width iftl 
A m .  Vel. (Etlsl 
nyir. ~epth 1ft1 
conv. icfsl 
Wetted Per. Iftl 
Shear Ilblsq ftl 
Stream Power llblft sl 
Cum Volume lacre-ft) 
Cum SA (acres) 

Left OB 
0.054 
760.00 

channel 
0.050 

1112.17 
737.11 

Right OB 
0.050 

1115.00 
118.62 

Warning: The cross-section end points had to he extended vertically for the computed water surface. 
Warning: The velocity head has changed by more than 0.5 ft 10.15 mi. This may indicate the need for 

additional cross sections. 
Warning: The conveyance ratio lupstream conveyance divided by downstream conveyance] is less 

than 0.7 or greater than 1.4. This may indicate the need for additional cross sections. 

FLOW DISTRIBUTION OUTPUT Profile #PF 3 

Left Sta Right sea Flow Area W.P. % Conv. Hydr D. Veloclty 
Ifti lftl IcLsI 1sq ftl (fti lftl Iftlsl 
6845 .76 7354.80 125.76 479.21 404.80 0.84 1.18 0.26 
7354.80 7863.84 408.55 1064.98 509.04 2.73 2.09 0.38 
7863.84 
8372.88 

8372.88 1197.65 1713.16 509.46 8.01 3.37 0.10 
8881.92 3434.39 2520.53 509.07 22.98 4.95 1.36 

8881.92 9390.96 4187.82 2839.01 509.04 28.02 5.58 1.48 
9390.96 9900.00 4316.53 2891.04 509.04 28.88 5.68 1.49 

Powerline FRS Full Spillway Flow 
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Warning: The cross--section end points had to be extended vertically for the computed water surface. 
Warnlng: The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need for 

additional crass sections. 
Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less 

than 0.7 or greater than 1.4. This may indicate the need for additional cross sections. 

CROSS SECTION RIVER: Powerline FRS 
REACH: Powerline RS: 13.145 

INPUT 
Description: 132 cfs flow reduction due to spill between this section and 

next upstream section. 

10.000 Station located in channel 
immediately northeast of intersection of Crismon Road alignment 
and Pecos Avenue. 

Station Elevation Data n u =  16 
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 

6492.7 1413.5 66651404.5 6870 1404 7720 1406 7860 1406 
8585 1404.5 9215 1404.5 9435 1403.8 9555 1400.3 9605 1400 

Manning's n Values n m =  2 
sea n Val Sta n Val 

6492.7 ,022 9555 .05 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9850 10095 475 178.89 180 .1 .3 

Ineffective Flow num= 1 
Sta L Sta R Elev 
6492.7 8600 1410 

CROSS SECTION OUTPUT 

E.G. Elev (ftl 
Vel Head (ftl 
W.S. Elev (ftl 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total lcfs) 
Top Width Iftl 
Vel Total Iftlsi 
Max Chl Dpth ift) 
Conv. Total lcfsl 
Lenath Wtd. lftl 
~~ ~ . ~. 
Alpha 
Frctn Lass Ifti 
C & E LOSS lftj 

Profile IPF 3 

1405.07 Element 
0.78 Wt. n-Val. 

1404.29 Reach Len. (ftl 
1403.23 Flow Area lsq ftl 
0.007456 Area (sq ftl 
14816.00 Flow (cfs) 
974.99 Top Width (€ti 
6.81 Avg. Vel. ~ftlsl 
6.79 Hydr. Depth (ftl 

171579.5 Conv. (cfsi 
287.68 Wetted Per. (ftl 
1397.50 Shear Ilblsq ftl 

1.08 Stream Power ilblft s l  
1.16 Cum Volwne (acre-ftl 
0.15 Cwn SA (acres) 

Left 08 Channel Right OB 
0.040 0.050 
475.00 178.89 180.00 

Warning: Divided flow computed far thls cross-section. 
Warning: The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need f o r  

additional cross sections. 
Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less 

than 0.7 or greater than 1.4.   his may indicate the need for additional cross sections 
Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross 

section. Thls mav indicate the need for additional cross sections. 

Powerline FRS Full Spillway Flow 
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FLOW DISTRIBUTION OUTPUT Profile #PF 3 

Warning: Divided flow computed £or this crass-section. 
Warning: The velocity head has changed by more than 0.5 ft (0.15 ml. This may indicate the need for 

additional cross sections. 
Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance1 is less 

than 0.7 or greater than 1.4. This may indicate the need for additional cross sections. 
Warning: The energy loss was greater than 1.0 ft 10.3 mi. between the current and previous cross 

section. This may indicate the need for additional cross sections. 

CROSS SECTION RIVER: Powerline FRS 
REACH: Powerline RS: 13.111 

INPUT 
Description: 10.000 Station located in channel immediately north of Pecos 

Avenue between Crismon Road alignment and Ellsworth Road. 
Station Elevation Data nun= 29 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
4379.27 1404.8 4515 1403.8 4680 1403.7 4900 1403.7 5130 1403.6 

5330 1403.4 5635 1403.3 5960 1403.8 6375 1403.5 6620 1403.3 

Manning's n Values num= 3 
Sta n Val @ 4379.27 

Sta n Val Sta n Val 
.1 9800 ,0510069.59 .05 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan 
980010069.59 325 301.73 270 .1 .3 

Ineffective Flow n m =  1 
Sta L Sta R Elev 

4379.27 8500 1406 

CROSS SECTION OUTPUT Profile #PF 3 

E.G. Elev (ft) 
Vel Head (Etl 
W.S. Elev (ftl 
Crit W.S. Ift) . . 
E.G. Slope iftlftl 
Q Total icfs) 
Top Width (ftl 
Vel Total (ftlsl 
Max Chl Dpth lft) 
Conv. Total icfsl 
Length Wtd. (ftl 
Min Ch El (ftl 
Alpha 
Frctn Loss (ttl 
C & E Loss (Etl 

Element 
Wt. n-Val. 
Reach Len. iftl 
Flow Area Isa £ti 
Area (sq ftl 
Flow (cfsl 
Top Width lftl 
Avg. Vel. Iltls) 
Hydr. Depth iftl 
Conv. (cfsl 
Wetted Per. iftl 
Shear (lblsq ftl 
Stream Power ilblft sl 
Cum Volme (acre-£ti 
Cum SA lacresl 

Left OB 
0.100 
325.00 
3766.73 

Channel 
0.050 
301.73 
1743.11 
1743.11 
9021.05 
269.59 
5.18 
6.47 

179517.8 
270.20 

Right On 
0.050 
270.00 
36.70 
36.70 
78.56 
21.10 
2.14 
1.74 

1563.3 
21.38 

Warning: Divided flow computed for this cross~section. 

FLOW DISTRIBUTION OUTPUT Profile #PF 3 

Left Sta Right Sta Flow Area W.P. 8 Conv. Hydr D. Velocity 

Powerline FIG Full Spillway Flow 
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Warning: Divided flow computed for this cross-section. 

CROSS SECTION RIVER: Powerline FRS 
REACH: Powerline RS: 13.054 

INPUT 
Description: 10,000 Station located in channel imediately north of Pecus 

Avenue between Crismon Road alignment and Ellsworth Road. 
station Elevation Data "urn= 3 3 

Sta Elev Sta Elev Sta Elev Sta Elev Stn Elev 
4336.9 1404.1 4420 1404 4475 1404.1 4550 1403.1 4925 1403.3 
5655 1402 5785 1401.6 6085 1402 6390 1402.6 6715 1402 
6895 1401.4 7120 1401.9 7175 1401.8 7265 1401.2 7825 1401 

Manning's n Values n u =  3 
Sta n Val Sta n Val Sta n Val 

4336.9 .1 9865 .0510075.22 .05 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan 
986510075.22 500 505.01 500 .1 .3 

Ineffective  low nun= 1 
Sta L Sta R Elev 
4336.9 8350 1405 

CROSS SECTION OUTPUT Profile UPF 3 

E.G. Elev Iftl 
Vel Head (ftl 
W.S. Elev Ift) 
Crit W.S. (ft] 
E.G. Slope Iftlftl 
Q Total (cfsl 
Top Width iftl 
Vel Total Iftlsl 
Max Chl ~ p t h  ifti 
Conv. Total lcfsl . . 
Length Wtd. iftl 
Min Ch El (£ti 
Alpha 
Prctn LOSS ift) 
C & E LOSS ift) 

1402.98 Element Left 0B Channel Right OB 
0.17 Wt. n-Val. 0.100 0.050 0.050 

1402.82 Reach Len. lft) 500.00 505.01 500.00 
1400.75 Flow Area lsq ftl 5306.27 1304.85 26.55 
0.002232 Area isq ftl 8502.55 1304.85 26.55 
14816.00 Flow (cfsl 8591.01 6178.50 46.48 
4897.09 Top Width lftj 4668.02 210.22 18.86 

2.23 Avg. Vel. lftls) 1.62 4.74 1.75 
7.32 Hydr. Depth (ftl 3.50 6.21 1.41 

313585.7 Conv. icfsj 181831.7 130770.1 983.9 
502.12 Wetted Per. (ft] 1515.17 210.71 1.9.07 
1395.50 Shear (lblsq ftl 0.49 0.86 0.19 

2.18 Stream Power ilblft sl 0.79 4.09 0.34 
1.35 Cum Volume (acre-ftl 4504.20 602.70 194.11 
0.01 Cum SA (acres1 3510.36 123.57 319.97 

Warning: The energy loss was greater than 1.0 Et 10.3 mj. between the current and previous crass 
section. This may indicate the need for additional cross sections. 

FLOW DISTRIBUTION OUTPUT Profile RPF 3 

Left Sta Ri~ht Sta Flow Area W.P. B Con". Mvdr D. Velocitv 

Powerline FRS Pull Spillway Flow 
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Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross 
section. This may indicate the need for additional cross sections. 

CROSS SECTION RIVER: Powerline FRS 
REACH: Powerline RS: 12.958 

INPUT 
Description: 10,000 Station located in channel imediately north of Pecos 

Avenue between Crismon Road alignment and Ellsworth Road. 
Station Elevation Data nun= 2 6 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
4485.04 1403.1 4565 1402.4 4995 1403 5460 1402 5830 1400.9 

Manning's n Values nun= 3 
Sta n Val Sta n Val Sta n Val 

4485.04 .1 9880 .0510072.29 .05 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan 
988010072.29 670 479.11 500 .1 .3 

Ineffective Flow nun= 1 
Sta L Sta R Elev 

4485.04 8000 1403 

CROSS SECTION OUTPUT Profile #PF 3 

E.G. Elev (ftl 
Vel Head ftl 
W.S. Elev (ftl 
Crit W.S. (ftl 
E.G. Slope (ftlftl 
Q Total (cfsl 
Top Width (ftl 
Vel Total (ft/s) 
Max Chl Dpth (ftl 
Conv. Total (cfsl 
Length Wtd. (ftl 
Min Ch El (ftl 
Alpha 
Frctn Loss (ftl 
C h E Loss Iftl 

Element Left OB 
Wt. n-Val. 0.100 
Reach Len. f ti 670.00 
Flow Area lsq ft) 5062.94 
Area (sq ftl 8227.79 
Flow (cfsl 8353.88 
Top Width I ftl 4217.24 
Avg. Vel. Iftlsl 1.65 
Hydr. Depth (ftl 2.69 
Con". (cfsl 145619.4 
Wetted Per. (ftl 1880.05 
Shear (lblsq ftl 0.55 
Stream Power (lblft sl 0.91 
Cum Volume (acreftl 4408.18 
Cum SA (acres) 3459.37 

Channel 
0.050 
479.11 

Right OB 
0.050 
500.00 

Warning: The energy loss was greater than 1.0 ft (0.3 mi. between the current and previous cross 
section. This may indicate the need for additional cross sections. 

FLOW DISTRIBUTION OUTPUT Profile #PF 3 

Left Sta Right Sta Flow 
Ifti (ftl (cfsl 
7722.02 8261.51 387.32 

10072.29 10075.56 31.28 
10075.56 10078.83 23.28 

Powerline FRS 

Area W.P. % Conv. Hydr D. Velocity 
1sq ftl ift) (£1) IftIS) 
373.51 261.51 2.61 1.43 1.04 
1123.74 539.55 10.11 2.08 1.33 

Full Spillway Flow 
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Warning: The energy loss was greater than 1.0 ft (0.3 mi. between the current and previous cross 
section. This may indicate the need for additional cross sections. 

CROSS SECTION RIVER: Powerline FRS 
REACH: Powerline RS: 12.867 

INPUT 
Descriptlan: 10,000 Station located in channel immediately north of Pecos 

Avenue between Crismon Road alignment and Ellsworth Road. 
statlon Elevation Data num= 2 5 

Sta Elev Sta Elev Sta Elev sta Elev Ste Elev 
4366.93 1401.7 4500 1401.5 4595 1400.6 5060 1401.7 5220 1401.3 

5475 1400 6095 1398.7 6525 1398 6935 1397 7205 1397.1 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

4366.93 .1 9865 .0510062.98 .05 

Bank Sta: Left Right Lengths: Left Channel Right Caeff Contr. Erpan. 
986510062.98 590 514.81 500 .I .3 

Ineffective Flow nun= 1 
Sta L Sta R Elev 

4366.93 7500 1402 

CROSS SECTION OUTPUT 

E.G. Elev ifti 
Vel Head (€ti 
W.S. Elev (fti 
crit W.S. (£ti 
E.G. Slope lft/ftl 
Q Total lcfsl 
Top Width ifti 
Vel Total lft/sl 
Max Chl Dpth (ftl 
Conv. Total lcfsl 
Length Wtd. Iftl 
Min Ch El lftl 
Alpha 
Frctn Loss Iftl 
C & E LOSS Iftl 

Profile RPF 3 

1400.02 Element 
0.10 Wt. n-Val. 

1399.93 Reach Len. (fti 
1398.25 Flow Area lsq fti 
0.002111 Area lsq ftl 
14816.00 Flow lcfsl 
4565.84 Top Width Iftl 

1.77 Avg. Vel. lftlsl 
6.53 Hydr. Depth Iftl 

322458.3 Conv. lcfsl 
564.89 Wetted Per. Iftl 
1393.40 Shear (lb/sq ftl 

1.96 Stream Power llblft sl 
2.15 Cum Volume (acre-ftl 
0.02 Cum SA (acres) 

Left 08 
0.100 
590.00 
7331.03 

Channel Right OB 
0.050 0.050 
514.81 500.00 
1022.08 12.33 

Warning: The conveyance ratio [upstream conveyance divided by downstream conveyance] is less 
than 0.7 or greater than 1.4. This may indicate the need for additional cross sections 

Warning: The energy loss was greater than 1.0 ft (0.3 mi. between the current and previous cross 
section. This may indicate the need for additional cross sections. 

PLOW DISTRIBUTION OUTPUT Profile #PF 3 

I'owerline FllS Full Spillway Flow 
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warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less 
than 0.7 or greater than 1.4. This may indicate the need for additional cross sections. 

Warnlng: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross 
section. This may indicate the need for additional cross sections. 

CROSS SECTION RIVER: Powerline FRS 
REACH: Powerline RS: 12.770 

INPUT 
Description: 10,000 Station located in channel immediately north of Pecos 

Avenue between Crismon Road alignment and Ellsworth Road. 
Station Elevation Data num= 22 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
4476.32 1398.7 4575 1398.7 4620 1398.2 5730 1398.2 5775 1398 

5845 1396.8 6755 1396.5 7025 1396 7060 1395.4 7085 1396 

Manning's n Values nun= 3 
Sta n Val Sta n Val Sta n Val 

4476.32 .1 9870 .0510074.46 .05 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan 
987010074.46 220 506.56 500 .1 .3 

Ineffective Flow nun= 1 
Sta L Sta R Elev 

4476.32 7150 1400 

CROSS SECTION OUTPUT Profile #PF 3 

E.G. Elev (ftl 
vel Head (ftl 
W.S. Elev lftl 

1397.85 Element 
0.33 wt. n-Val. 

1397.52 Reach Len. (ft) 

Left OB 
0.100 
220 .00 

Channel 
0.050 
506.56 

Right OB 
0.050 
500.00 

A Crit W.S. Ittl 1397.15 Flow Area (so ftl 4596.19 815.26 1.62 . . 
E.G. Slo~e (ft/ftl 0.008823 Area (sqftl 5950.29 815.26 1.62 
Q Total ICES) 14816.00 Flow (cfs) 9100.72 5713.05 2.23 
Top Width (ft) 4275.95 Top Width (ftl 4066.84 204.46 4.65 
Vel Total (ft/sl 2.74 Avg. Vel. (ft/s) 1.98 7.01 1.37 
Max Cbl Dpth (ftl 5.22 Hydr. Depth iftl 
Conv. Total lcfsl 157735.6 Conv. lcfsi 

C h E LOSS (ftl 

309.48 Wetted Per. (ftl 2720.04 204.96 4.70 
1392.30 Shear (lblsq ftl 0.93 2.19 0.19 

2.85 Stream Power (lb/ft sl 1.84 15.35 0.26 
1.26 Cun Volume (acre-ft) 4146.09 565.76 193.38 
0.07 C m  SA (acres) 3336.41 116.71 319.44 

Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less 
than 0.7 or greater than 1.4. This may indicate the need for additional cross sections. 

Warning: The energy loss was greater than 1.0 ft 10.3 ml. between the current and previous cross 
section. This may indicate the need for additional cross sections. 

FLOW DISTRIBUTION OUTPUT Profile #PF 3 

Left Sta Right Sta Flow Area W.P. % Conv. Hvdr D. Velocitv 

Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance1 is less 

Powerline FRS Full Spillway Flow 
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than 0.7 or greater than 1.4.  his may indicate the need for additional cross sections 
Warning: The energy loss was greater than 1.0 ft (0.3 ml. between the current and previous cross 

section. This may indicate the need far additional cross sections. 

CROSS SECTION RIVER: Powerline FRS 
REACH: Powerline RS: 12.674 

INPUT 
Description: 10,000 Station located in channel immediately north of Pecos 

Avenue between Crismon Road alignment and Ellsworth Road. 
Station Elevation Data num= 3 3 

Sta Elev Sta Elev Sta Elev Sta Elev sta Elev 

Manning's n Values numi 3 
sta n Val Sta n Val Sta n Val 

4432.83 .1 9875 .0510076.21 .05 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan 
987510076.21 690 518.48 500 .1 .3 

Ineffective Flow num= 1 
Sta L Sta R Elev 

4432.83 7000 1400 

CROSS SECTION OUTPUT Profile #PF 3 

E.G. Elev (ftl 
Vel Head Iftl 
W.S. Elev Iftl 
Crit W.S. Iftl 
E.G. Slope ift/fti 
Q Total icfsi 
Top Width (£ti 
Vel Total lft/sl 
Max Chl Dpth lftl 
Conv. Total icfsl 
Length Wtd. lit1 
Min Ch El (ftl 
Alpha 
Frctn LOSS (ftl 
C & E Loss (ftl 

1396.51 Element Left 08 
0.08 Wt. n-Val. 0.100 

1396.43 Reach Len. (ftl 690.00 
1394.90 Flow Area i s q  ftl 7949.02 
0.002346 Area lsq ftl 9405.17 
14816.00 Flow (cfsl 11269.23 
4301.54 Top Width Lftl 4092.91 

1.67 Avg. Vel. Lft/sl 1.42 
5.73 Hydr. Depth ifti 2.76 

305901.3 Conv. (cfsl 232672.1 
645.39 Wetted Per. (ftl 2875.15 
1390.70 Shear (lbfsq ftl 0.40 

1.86 stream Power (Ibfft sl 0.57 
1.61 Cum Volume (acre-ftl 4107.31 
0.00 cum SA (acres1 3315.80 

Channel F 
0.050 
518.48 
904.64 
904.64 
3541.75 

Light 08 
0.050 
500.00 
4.75 
4.75 
5.03 
7.42 

Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross 
section. This may indicate the need t o r  additional cross sections. 

FLOW DISTRIBUTION OUTPUT Profile #PF 3 

Left Sta 
(it1 
6609.70 

Right Sta 
Iftl 
7153.92 

Flow 
Icfsl 

225.88 
2077.02 
2181.89 
1962.85 
2390.15 
2431.45 
362.84 
758.06 
929.03 
935.19 
556.60 
3.71 
1.24 
0.08 

Area 
(sq ftl 
237.13 
1487.70 
1532.32 
1438.19 
1618.47 
1635.23 
122.79 
190.82 
215.58 
216.45 
159.01 
2.97 
1.54 
0.24 

W.P. 
(ftl 

153.92 
544.22 
544.22 
544.32 
544.22 
544.25 
40.37 
40.25 
40.25 
40.25 
40.55 
2.92 
2.92 
1.68 

Hydr D. 
(ftl 
1.54 
2.73 
2.82 

Velocity 
iftfsl 
0.95 
1.40 
1.42 
1.36 
1.48 
1.49 
2.96 
3.97 
4.31 
4.32 
3.50 
1.25 
0.81 
0.33 

Warning: The energy loss was greater than 1.0 it (0.3 ml. between the current and previous cross 
section. This may indicate the need for additional cross sections. 

CROSS SECTION RIVER: Powerline FRS 

Powerline FRS Rill Spillway Flow 
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REACH: Powerline RS: 12.576 

INPUT 
Description: 10.000 Station located in channel immediately north of Pecos 

Avenue between Crismon Road alignment and Ellsworth Road. 
Station Elevation Data num= 3 5 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
4455.26 1396.5 4470 1396 4520 1396 4540 1396 4785 1395.9 

5510 1395.8 5750 1395.6 5785 1395.5 5815 1394.6 5920 1394.4 
6215 1394.4 6365 1394.3 6665 1394 6770 1393.8 6915 1393.1 

Manning's n Values nun= 3 
Sta n Val Sta n Val Sta n Val 

4455.26 .1 9855 .0510056.98 .05 

Bank Sta: Left Right Lengths: Left Channel Right CoefE Contr. Expan 
985510056.98 490 502.49 500 .1 .3 

Ineffective Flow nun= 1 
Sta L Sta R Elev 

4455.26 6400 1397 

CROSS SECTION OUTPUT Profile #PF 3 

E.G. Elev iftl 
Vel Head iftl 
W.S. Elev lftl 

1394.90 Element 
0.10 Wt. n-Val. 

1394.80 Reach Len. iftl 

Left OB Channel Right OB 
0.100 0.050 0.050 
490.00 502.49 500.00 . . . . 

Crit W.S. ittl 1393.52 Flow Area isq ftl 7970.61 958.24 11.79 
E.G. Slope lft/ftl 0.002657 Area (sq ftl 8205.40 958.24 11.79 
Q Total icfsl 14816.00 Flow icfsl 10658.02 4139.71 18.27 
Top Width iftl 4259.99 Top Width ifti 4046.61 201.98 11.40 
vei Total ift/s~ 
Max Chl Doth Iftl 

1.66 Avi. Vel. ift/sl 
5.80 Hvdr. De~th iftl . . . . .  

Con". Total lcfsl 287451.3 Conv. icfsl 206780.6 80316.3 354.4 

e Length Wtd. iftl 493.56 Wetted Per. iftl 3455.07 202.31 11.58 
Min Ch El iftl 1389.00 Shear ilb/sq ftl 0.38 0.79 0.17 
Alpha 2.37 Stream Power ilb/ft sl 0.51 3.39 0.26 
Fritn Loss iftl 
C & E LOSS iftl 

1.41 Cum Volume lacre-ftl 3967.83 544.67 193.25 
0.00 Cum SA (acres) 3251.33 111.96 319.26 

Warning: The energy loss was greater than 1.0 ft 10.3 ml. between the current and previous cross 
section. This may indicate the need for additional cross sections. 

FLOW DISTRIBUTION OUTPUT Profile fPF 3 

Left Sta Right Sta Flow Area W.P. % Conv. Hydr D. Velocity 
iftl iftl ICfSI isq ftl iftl iftl ift/SI 
6075.18 6615.16 75.10 137.90 215.16 0.51 0.64 0.54 
6615.16 7155.13 666.28 738.30 539.98 4.50 1.37 0.90 
7155.13 7695.10 1777.63 1330.28 539.98 12.00 2.46 1.34 

Warning: The energy loss was greater than 1.0 Et (0.3 ml. between the current and previous cross 
section. This may indicate the need for additional cross sections. 

CROSS SECTION RIVER: Powerline FRS 
REACH: Powerline RS: 12.481 

Powerline PRS R ~ l l  Spillway Flow 
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INPUT 
Description: 1 0 , 0 0 0  Station located in channel immediately north of Pecos 

Avenue between Crismon Road alignment and Ellsworth Road. 
Station Elevation Data num= 3  4  

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
4 4 9 1 . 2 4  1 3 9 4 . 6  4 5 2 5  1 3 9 5  4810 1 3 9 5  5440 1 3 9 4 . 3  5 7 5 0  1 3 9 4 . 3  

Manning's n Values nun= 3  
Sta n Val Sta n Val Sta n Val 

4491.24  .1 9 8 7 5  . 0 5  1 0 0 5 3 . 2  - 0 5  

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan 
9875 1 0 0 5 3 . 2  490 5 2 0 . 3 7  5 0 0  .1 . 3  

Ineffective Flow num= 1 
Sta L Sta R Elev 

4 4 9 1 . 2 4  6100 1 3 9 5 . 5  

CROSS SECTION OUTPUT Profile #PF 3  

E.G. Elev lftl 
Vel Head Iftl 
W.S. Elev lft) 

1 3 9 3 . 4 9  Element Left 0B Channel Right 08 
0 . 1 2  Wt. n-Val. 0 . 1 0 0  0 . 0 5 0  0 . 0 5 0  

1 3 9 3 . 3 6  Reach Len. (ftl 4 9 0 . 0 0  5 2 0 . 3 7  5 0 0 . 0 0  
Crit W.S. lft) 1 3 9 1 . 8 3  Flow Area lsq ftl 7 8 2 8 . 9 0  8 8 3 . 6 0  2 3 . 7 6  
E.G. Slo~e Iftlftl 0 . 0 0 3 0 9 2  Area lsq ftl 7 8 4 7 . 2 5  8 8 3 . 6 0  2 3 . 7 6  
Q Total lcfsl 1 4 8 1 6 . 0 0  Flow ICES) 1 0 5 1 9 . 7 4  4 2 4 1 . 7 4  5 4 . 5 2  
Top W~dth lftl 4 1 1 4 . 6 2  Top Width lftl 3 9 2 2 . 2 9  1 7 8 . 2 0  1 4 . 1 3  
Vel Total lft/sl 1 . 7 0  Avg. Vel. Iftls) 1 . 3 4  4 . 8 0  2 . 2 9  
Max Chl Opth Ift) 6 . 0 1  Hydr. Depth lft) 2 . 0 7  4 . 9 6  1 . 6 8  
Conv. Total lcfsl 2 6 6 4 3 5 . 6  Conv. lcfsl 1 8 9 1 7 6 . 2  7 6 2 7 9 . 1  9 8 0 . 4  
Length Wtd. lft) 4 9 8 . 3 0  Wetted Per. lftl 3 7 7 5 . 2 4  1 7 8 . 4 7  1 4 . 5 2  
Min Ch El lftl 1 3 8 7 . 3 5  Shear Ilblsq ftl 0 . 4 0  0 . 9 6  0 . 3 2  
Alpha 2 . 7 5  Stream Power Ilblft sl 0 . 5 4  4 . 5 9  0 . 7 2  
Frctn Loss IEt) 1 . 6 4  Cum Volume lacre-ftl 3 8 7 7 . 5 5  5 3 4 . 0 5  1 9 3 . 0 4  
C h E LOSS lft) 0 . 0 0  Cum SA (acres1 3 2 0 6 . 5 1  1 0 9 . 7 6  3 1 9 . 1 1  

Warning: The energy loss was greater than 1 . 0  ft 1 0 . 3  ml. between the current and previous cross 
section. This may indicate the need for additional cross sections. 

FLOW DISTRIBUTION OUTPUT Profile XPF 3  

Left Sta Right Sta Flow Area W.P. % Con". Hydr D. Velocity 
lftl lftl ICfSI 1sq ftl lftl lft) Itt/S) 
5 5 6 7 . 9 9  6 1 0 6 . 3 7  0 . 3 5  1 . 3 5  6 . 3 7  0 . 0 0  0 . 2 1  0 . 2 6  

Warning: The energy loss was greater than 1 . 0  ft 1 0 . 3  ml. between the current and previous cross 
section. This may indicate the need for additional cross sections. 

CROSS SECTION RIVER: Powerline FRS 
REACH: Powerline RS: 1 2 . 3 8 2  

INPUT 

Powerline FRS Full Spillway Flow 
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Description: 1 0 , 0 0 0  Station located i n  channel immediately north of Pecos 
Avenue between Crismon Road alignment and Ellsworth Road. 

Station Elevation Data n m =  3 1  
Sta E l e v  Sta elev  Sta Elev Sta Elev Sta Elev 

4 4 8 0 . 7 9  1 3 9 3 . 6  4500  1 3 9 3 . 7  4750 1 3 9 3 . 6  5375  1 3 9 3 . 5  5760 1 3 9 3 . 2  

Manning's n Values n m =  3  
Sta n Val Sta n Val Sta n Val 

4 4 8 0 . 7 9  .1 9880 . 0 5  1 0 0 5 0  . 0 5  

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan 
9880 1 0 0 5 0  9 0 5  6 5 7 . 0 7  660  .1 . 3  

Ineffective Flow nun= I 
sta L Sta R Elev 

4 4 8 0 . 7 9  5700 1394 

CROSS SECTION OUTPUT 

E.G. Elev Iftl 
Vel Head lftl 
W.S. Elev Iftl 
Crit W.S. lftl 
E.G. Slope lftlftl 
Q Total lcfsl 
Top Width IEti 
Vel Total lft/sl 
Max Chl Dpth lft! 
Conv. Total Icfs! 
Lenoth Wtd. lftl 
~in-ch El lfti 
Alpha 
Frctn Loss lft) 
C & E Loss lftl 

Profile PPF 3  

1 3 9 1 . 8 5  Element   eft 0B Channel Right OB 
0 . 1 2  Wt. n-Val. 0 . 1 0 0  0 . 0 5 0  0 . 0 5 0  

1 3 9 1 . 7 3  Reach Len. lftl 9 0 5 . 0 0  6 5 7 . 0 7  6 6 0 . 0 0  
1 3 9 0 . 4 9  Flow Area lsa ft) 7 7 1 2 . 0 4  7 8 1 . 3 7  4 6 . 5 9  

0 . 0 0 3 4 9 4  Area lsq fti 7 7 1 2 . 0 4  7 8 1 . 3 7  4 6 . 5 9  
1 4 8 1 6 . 0 0  Flow lcfsl 1 0 8 8 6 . 4 6  3 7 9 3 . 9 6  1 3 5 . 5 8  

3 9 7 6 . 7 1  Tap Width Iftl 3785.22  1 7 0 . 0 0  21 .49  
1 . 7 3  Avg. Vel. lft/sl 1 . 4 1  4 . 8 6  2 . 9 1  
5 . 4 6  Hydr. Depth lftl 2 . 0 4  4 . 6 0  2 . 1 7  

2 5 0 6 4 3 . 4  Coiiv. lcfsl 1 8 4 1 6 7 . 0  6 4 1 8 2 . 7  2 2 9 3 . 6  
8 5 2 . 2 7  Wetted Per. lftl 3 7 8 5 . 2 8  1 7 0 . 0 4  2 1 . 8 5  

1 3 8 6 . 2 7  Shear Ilblsq ftl 0 . 4 4  1 . 0 0  0 . 4 7  
2 . 5 2  Stream Power llb/ft s )  0 . 6 3  4 . 8 7  1 . 3 5  
2 . 3 1  Cum Volume (acre-ftl 3 7 9 0 . 0 3  5 2 4 . 1 1  1 9 2 . 6 4  
0 . 0 2  Cum SA (acres1 3 1 6 3 . 1 6  1 0 7 . 6 8  3 1 8 . 9 1  

Warning: The energy l o s s  was greater than 1 . 0  ft ( 0 . 3  m!. between the current and previous cross 
section. This may indicate the need for additional cross sections. 

FLOW DISTRIBUTION OUTPUT Profile fPF 3  

Left Sta 
lftl 
5 5 6 0 . 6 3  
6 1 0 0 . 5 5  
6 6 4 0 . 4 7  
7 1 8 0 . 4 0  
7 7 2 0 . 3 2  
8 2 6 0 . 2 4  
8 8 0 0 . 1 6  
9 3 4 0 . 0 8  
LB 9 8 8 0 . 0 0  
9 9 1 4 . 0 0  
9 9 4 8 . 0 0  
9 9 8 2 . 0 0  
1 0 0 1 6 . 0 0  

Right Sta 
IEtI 

Area 
lsq ftl 

0 . 0 2  
2 2 2 . 5 9  
6 9 3 . 0 3  

1 0 6 9 . 6 3  
1 0 4 2 . 6 5  
1 0 8 2 . 5 2  
1 7 1 7 . 1 9  
1 8 8 4 . 3 8  

1 3 5 . 2 0  
1 5 1 . 8 6  
1 6 8 . 5 3  
1 7 8 . 9 2  
1 4 6 . 8 6  

1 2 . 2 4  
1 0 . 6 1  

8 . 9 8  
7 . 3 4  
5 . 2 9  
2 . 0 9  
0 . 0 3  

W.P. 
lft) 
5 . 7 7  

5 3 9 . 9 2  
5 3 9 . 9 3  
5 3 9 . 9 3  
5 3 9 . 9 2  
5 3 9 . 9 7  
5 3 9 . 9 2  
5 3 9 . 9 2  

3 4 . 0 0  
3 4 . 0 0  
3 4 . 0 0  
3 4 . 0 1  
3 4 . 0 2  

3 . 5 3  
3 . 5 3  
3 . 5 3  
3 . 5 3  
3 . 6 0  
3 . 6 2  
0 . 5 1  

% Conv. 

0 . 0 0  
0 . 6 5  
4 . 2 9  
8 . 8 4  
8 . 4 8  
9 . 0 2  

1 9 . 4 7  
2 2 . 7 3  

4 . 0 0  
4 . 8 6  
5 . 7 8  
6 . 3 8  
4 . 5 9  
0 . 2 9  
0 . 2 3  
0 . 1 8  
0 . 1 3  
0 . 0 7  
0 . 0 2  
0 . 0 0  

Hydr D. 
Iftl 
0 . 0 0  
0 . 4 1  

Velocity 
IftlS1 

0 . 0 2  
0 . 4 3  
0 . 9 2  
1 . 2 3  
1 . 2 0  
1 . 2 3  
1 . 6 8  
1 . 7 9  
4 . 3 8  
4 . 7 4  
5 . 0 8  
5 . 2 8  
4 . 6 3  
3 . 5 6  
3 . 2 4  
2 . 9 0  
2 . 5 4  
2 . 0 1  
1 . 0 8  
0 . 2 5  

Warning: The energy l o s s  was greater than 1 . 0  ft ( 0 . 3  m). between the current and previous cross 
section. This may indicate the need for additional cross sections. 

CROSS SECTION RIVER: Powerline FRS 
REACH: Powerline RS: 1 2 . 2 5 8  

l'owcrline FI<S Full Spillwily Flow 
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INPUT 
Description: 10,000 Statlo" located in channel imediately north of Pecos 

Avenue between Crismon Road alignment and Ellsworth Road. 
Station Elevation Data num= 27 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
5413 1390.6 5468 1390 5938 1389.4 6523 1388.6 6743 1388.2 
6773 1389 6793 1388 6853 1388 7333 1387 7403 1386.7 
7603 1386.8 8028 1386.5 8148 1386 8183 1386 8213 1386.4 
8413 1386 8518 1386.1 9158 1386 9463 1385.7 9573 1386 
9748 1385.5 9833 1386 9853 1389 9893 1386 10003 1384.8 
10048 1386 10083 1390 

Manning's n Values nun= 3 
Sta n Val Sta n Val Sta n Val 
5413 .1 9853 .05 10083 .05 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan 
9853 10083 1310 6494.89 6504.89 .1 .3 

CROSS SECTION OUTPUT Profile #PF 3 

E.G. Elev (ftl 
Vel Head I E t ) 
W.S. Elev (ftl 
Crit W.S. ifti 
E.G. Slope (ft/ftl 
Q Total (cfsl 
Top Width Iftl 
Vel Total (ft/sl 
Max Chl Dpth lftl 
Conv. Total (cfsl 
Length Wtd. (Etj 
Min Ch El Iftl 
Alpha 
Frctn Loss iftl 
C & E LOSS ifti 

Element 
Wt. n-Val. 
Reach Len. (ftj 
Flow Area lsq ftl 
Area isq ft) 
Flow Icfsj 
Top Width (Eti 
AVQ. Vel. (ftlsi 

. . 
Conv. (cfsl 
Wetted Per. (ftl 
Shear llb/sq ftl 
Stream Power llh/ft sl 
Cum Volume (acre-ftl 
Cum SA iacresl 

Left OB 
0.100 

1310.00 

Channel Right OB 
0.050 

6494.89 6504.89 
762.35 

Warning: The velocity head has changed by more than 0.5 ft 10.15 mi. This may indicate the need for 
additional cross sections. 

Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less 
than 0.7 or greater than 1.4. This may indicate the need for additional cross sections. 

Warning: The energy loss was greater than 1.0 ft 10.3 ml. between the current and previous cross 
section. Thls may indicate the need for additional cross sections. 

FLOW DISTRIBUTION OUTPUT Profile #PF 3 

Left Sta Rioht Sta Flow Area W.P. % Conv. Hydr D. Velocity - 
Iftl Iftl Icfsl Is0 ftl Iftl iftl rtt/s1 

Warning: The veloclty head has changed by more than 0.5 Et 10.15 mi. Thls may lndicate the need for 
add~tional cross sections. 

Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less 
than 0.7 or greater than 1.4. This may indicate the need for additional cross sections. 

Warning: The energy loss was greater than 1.0 ft (0.3 ml. between the current and previous cross 
section. This may indicate the need for additional cross sections. 

0 CROSS SECTION RIVER: Powerline FRS 
REACH: Powerline RS: 11.028 

INPUT 

Powerlinc FRS Full Spillway Flow 
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Warnlng: The energy equation could not he balanced within the specified number of iterations. The 
program used critical depth for the water surface and continued on with the calculat~ons. 

Warning: Divided flow computed for this cross-section. 
Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross 

section. This may indicate the need for additional cross sections. 

CROSS SECTION RIVER: Powerline FRS 
REACH: Powerline RS: 10.660 

INPUT 
Description: 
station Elevation Data nun= 71 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 

Manning's n Values nun= 7 
Sta n Val Sta n Val Sta n Val Sta n Val Sta n Val 

-727.5 .1 2252.5 .05 3632.5 .035 5287.5 .05 9832.5 .03 
10432.5 .05 12692.5 -015 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan 
9832.5 10432.5 1400 2089.32 1050 .1 .3 

Ineffective Flow nun= 1 
Sta L Sta R Elev 

10448.2411591.81 1378.67 

CROSS SECTION OUTPUT Profile #PF 3 

E.G. Elev iftl 
Vel Head iftl 
W.S. Elev iftl 

1376.51 Element 
0.19 Wt. n-Val. 

1376.32 Reach Len. iftl 

Left 0B Channel Right OB 
0.051 0.030 0.041 

1400.00 2089.32 1050.00 
Crit W.S. iftl 1375.88 Flow Area (so ftl 9648.36 1683.62 809.58 . . . .  . ~~~ ~~ ~~~ ~~ 

E.G. Slope iftlftl 0.003106 Area isq ftl 9648.36 1683.62 1222.45 
Q Total ICES) 29700.00 Flow icfsl 19084.22 9225.99 1389.79 
Top Width ift) 10223.07 Top Width iftl 7585.87 600.00 2037.19 
Vel Total ift/s) 2.45 Avg. Vel. iftts) 1.98 5.48 1.72 
Max Chl Dpth iftl 10.32 Hydr. Depth iftl 1.27 2.81 0.75 
Con". Total icfsl 532881.5 Conv. icfsi 342411.7 165534.0 24935.9 
Length Wtd. ift) 
Min Ch El ift) 
Alpha 
Frctn Loss (ftl 
C k E LOSS iftl 

1501.86 wetted Per. iEt) 7586.24 601.99 1086.65 
1366.00 Shear ilhlsq ft) 0.25 0.54 0.14 

2.00 Stream Power ilb/ft sl 0.49 2.97 0.25 
5.65 Cum Volwne (acre-ftl 3044.82 234.48 49.59 
0.02 Cum SA (acres) 2699.33 51.01 63.14 

Warning: Divided flow computed for this cross-section. 
Warning: The energy loss was greater than 1.0 ft (0.3 ml. between the current and previous cross 

section. This may indicate the need for additional crass sections. 

FLOW DISTRIBUTION OUTPUT Profile #PF 3 

~ ~~ - ~- 

Powerline FKS Full Spillway Flow 
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Warning: Divided flow computed for this cross-section. 
Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross 

section. This may indicate the need for additional cross sections. 

CROSS SECTION 
REACH: Powelline 

RIVER: Powerline FRS 
RS: 10.264 

INPUT 
Description: 
Station Elevation 

Sta Elev 
Data nun= 98 

Sta Elev Sta Elev Elev 
1372 

Elev 
1371.9 
1370.9 

Sta 
-1175 

Sta 
7 8 0  
3 3 0  

Manning's n Values nun= 7 
sea n Val Sta n Val Sta n Val Sta n Val Sta n Val 

-1765 .1 1070 .05 1305 ,035 5600 .05 9790 .3 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan 
9790 10335 1450 1900.36 1480 .1 .3 

CROSS SECTION OUTPUT Profile WPF 3 

E.G. Elev lftl 
Vel Head lftl 
W.S. Elev lftl 
Crit W.S. lftl 
E.G. Slope iftlftl 
Q Total lcfsl 
Top Width lftl 
Vel Total Iftlsl 
Max Chl Dpth Iftl 
Conv. Total lcfs) 
Length Wtd. lftl 
Min Ch El lftl 
Alpha 
Frctn Loss lftl 
C & E LOSS lftl 

Pawerlinc FRS 

Element Left OB Channel Right OB 
Wt. n-Val. 0.043 0.300 0.029 
Reach Len. I f t 1 1450.00 1900.36 1480.00 
Flow Area lsq £ti 9273.83 1538.95 888.58 
Area lsq ftl 9273.83 1538.95 888.58 
Flow Icfsl 24604.34 1894.90 3200.76 
Top Width lftl 8097.45 220.35 1051.55 
Avg. Vel. Iftlsl 2.65 1.23 3.60 
Hydr. Depth lftl 1.15 6.98 0.85 
Conv. lcfsl 359551.8 27690.8 46773.9 
Wetted Per. lftl 8098.09 222.26 1053.24 
Shear llblsq ftl 0.33 2.02 0.25 
Stream Power ilbtft sl 0.89 2.49 0.89 
Cum Volume lacre-ft) 2740.74 157.19 24.15 
Cum SA (acres) 2447.30 31.33 25.91 

Full Spillway Flow 
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warning: Divided flow computed for this cross-section. 

0 
Warning: The energy loss was greater than 1 . 0  ft 1 0 . 3  m). between the current and prevlous cross 

section. This may indicate the need for additional cross sections. - 
FLOW DISTRIBUTION OUTPUT Profile %PF 3  

Left Sta Right Sta Flow Area W.P. %Con". HydrD. Velocity 
ift) ifti icfsi isa ft) ifti ifti ittlsl 

Warning: Divided flow computed for this cross-section. 
Warning: The energy loss was greater than 1 . 0  ft ( 0 . 3  ml. between the current and previous cross 

section. This may indicate the need for additional cross sections. 

CROSS SECTION RIVER: Powerline FRS 
REACH: Powerline RS: 9 . 9 0 4  

INPUT 
Description: 
Station Elevation Data nun= 9 2  

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
2 2 4 0  1 3 6 4 . 5  -1930  1 3 6 4  1 1 6 0  1 3 6 3  -570 1 3 6 2  -480 1362 

4 2 5  1 3 6 2 . 2  3 8 0  1 3 6 2  3 6 0  1 3 6 2 . 6  2 6 0  1 3 6 6  -240 1 3 6 6  

Manning's n Values num= 7  
Sta n Val Sta n Val Sta n Val Sta n Val Sta n Val 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan 
9 9 3 5  1 0 1 4 5  2840 2 4 1 2 . 1 2  2 4 2 2 . 1 2  .1 . 3  

CROSS SECTION OUTPUT Profile #PF 3  

Powerline FRS Full Spillway Flow 
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E.G. Elev (ft) 
Vel Head (ft) 
W.S. Elev (€ti 
Crit W.S. lftl 

. .  . 
Q Total -1cfs1 
Top Width ifti 
Vel Total (Etls) 
Max Chl Dpth (ftl 
Conv. Total icfsl 
Length Wtd. ift) 
Min Ch El (ft) 
Alpha 
Frctn Loss ifti 
C & E LOSS lfti 

1364.63 Element Left OB Channel Right OB 
0.25 Wt. n-Val. 0.049 0.030 0.017 

1364.38 Reach Len. Iftl 2840.00 2412.12 2422.12 
Flow Area isq ftl 11236.30 779.70 202.15 

0.003597 Area lsq ftl 11236.30 '779.70 202.15 
29700.00 Flow icfsl 22485.19 5643.08 1571.73 
10563.20 Top width (Eel 10179.56 203.92 179.71 

2.43 Avg. Vel. (ftlsl 2.00 7.24 7.77 
6.38 Hydr. Depth iftl 1.10 3.82 1.12 

495222.3 Con". icfsl 374921.5 94093.6 26207.2 
2756.18 Wetted Per. iftl 10179.95 205.02 182.19 
1358.00 Shear llblsq €ti 0.25 0.85 0.25 

2.74 Stream Power Ilblft sl 0.50 6.18 1.94 
10.09 cum Volume (acre-ftl 2399.38 106.62 5.62 
0.00 Cum SA (acres] 2143.10 22.08 5.00 

Warning: Divided flow computed for this cross-section. 
Warning: The energy loss was greater than 1.0 ft (0.3 ml. between the current and previous cross 

section. This may indicate the need for additional cross sections. 

FLOW DISTRIBUTION OUTPUT Profile IiPF 3 

Left Sta Right Sta Flow Area W.P. % Conv. Hydr 0. Velocity 
iftl Iftl icfsl (sq ftl iftl iftl Iftlsl 
2240.00 -1022.50 691.01 928.00 1143.03 2.33 0.81 0.74 
1022.50 195.00 2022.64 1529.98 1049.64 6.81 1.46 1.32 
195.00 1412.50 2260.04 1278.43 1217.52 7.61 1.05 1.77 

Warning: Divided flow computed for this cross-section. 
Warning: The energy loss was greater than 1.0 ft (0.3 ml. between the current and previous cross 

section. This may indicate the need for additional cross sections. 

CROSS SECTION RIVER: Powerline FRS 
REACH: Powerline RS: 9.447 

INPUT 
Description: 
Station Elevation Data num= 73 

Sta Elev Sta Elev s t n  Flev Sta Elev Sta Elev 

8495 1354 8645 1353 8745 1352 8775 1350 8795 1348 
8820 1348 8875 1352 9165 1353.5 9245 1354 9495 1354 

Powerline FRS Full Spillway Flow 
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Manning's n Values num= 5 
Sta n Val Sta n Val Sta n Val Sta n Val 

.1 5 0 5  .05 3600 ,035 9165 -05 9915 .03 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan 
9915 10055 1600 1887.23 1897.23 .1 .3 

CROSS SECTION OUTPUT 

E.G. Elev (ftl 
Vel Head iftl 
W.S. Elev ifti 
Crit W.S. lftl 
E.G. Slope Ift/ftl 
Q Total (cfsl 
Top Width (ftl 
Vel Total (ft/sl 
Max Chl Dpth (ftl 
Conv Total (cfsl 
Lenath Wtd. rft) 
~ i n - ~ h  El ( ftl 
Alpha 
Frctn Loss ifti 
C & E LOSS (ftl 

Profile #PF 3 

1354.54 Element 
0.25 Wt. n-Val. 

1354.29 Reach Len. (tt) 
Flow Area lsa £ti . . 

0.003733 Area (sq ftl 
29700.00 Flow (cfsl 
11181.65 Top Width (ftl 

2.79 Avg. Vel. (ft/sl 
6.29 Hvdr. Depth (£ti 

486074.3 conv. (cfsl 
1653.88 Wetted Per. (ftl 
1348.00 Shear (lb/sq ftl 

2.09 Stream Power (lb/ft sl 
6.36 Cum Volume (acre-ftl 
0.03 Cum SA lacresl 

Left 08 
0.039 

1600.00 
10127.03 
10127.03 
25236.90 
11074.04 

2.49 
0.91 

413030.5 
11074.85 

0.21 
0.53 

1702.96 
1450.26 

Channel Right 08 
0.030 

1887.23 1897.23 

Warning: Divided flow computed for this cross-section. 
Warning: The energy loss was greater than 1.0 ft (0.3 ml. between the current and previous cross 

section.   his may indicate the need for additional cross sections. 

FLOW DISTRIBVTION OUTPUT Profile #PF 3 

Left Sta Right Sta Flow Area W.P. %Conv. HvdrD. Velocity 

Warning: Divided flow computed for this cross-section. 
Warning: The energy loss was greater than 1.0 ft 10.3 ml. between the current and previous cross 

section. This may indicate the need for additional cross sections. 

CROSS SECTION RIVER: Powerline FRS 
REACH: Powerline RS: 9.090 

INPUT 
Description: 
Station Elevation Data n m =  73 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
3460 1348.5 -3410 1348.2 -3385 1348.8 3130 1348.5 -2820 1348 
2280 1347.5 -2150 1347.1 -2105 1348 1975 1347.5 1815 1347.3 
-1775 1348 -1660 1348 -1240 1347 9 1 0  1346 -560 1350.5 

7020 1346.9 7290 1346.9 7510 1346 7610 1345.8 7675 1346 
7740 1346.5 7770 1346 7820 1344.7 7950 1346 8105 1348 

Powerline FRS Full Spillway Flow 
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Manning's n Values num= 5 
Sta n Val Sta n Val Sta n Val Sta n Val. Sta n Val 

-3460 .1 5 6 0  .05 2140 ,035 9465 .05 9935 .03 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan 
9935 10080 2400 1819.85 1829.85 .1 .3 

CROSS SECTION OUTPUT Profile #PF 3 

E.G. Elev Iftl 
Vel Head lftl 
W.S. Elev lftl 
Crit W.S. (it1 
E.G. Slope l£t/ftl 
Q Total icfsl 
Top Width iftl 
Vel Total (ft/s) 
Max Chl Dpth lftl 
Conv. Total lcfsl 
Length Wtd. iftl 
Min Ch El lftl 
Alpha 
wctn Loss lftl 
C & E LOSS (ftl 

Element 
Wt. n-Val. 
Reach Len. lftl 
Flow Area isq ftl 
Area isq ftl 
Flow (cfsl 
Top Width Iftl 
Avg. Vel. Iftlsl 
Hydr. Depth lftl 
Conv. icfsl 
Wetted Per. lftl 
Shear ilblsq ftl 
Stream Power llb/ft si 
Cum Volume lacre-ftl 
Cum SA (acres] 

Left OB 
0.039 

2400.00 

Channel Right OB 
0.030 

1819.85 1829.85 

Warning: The energy equation could not be balanced within the specified number of iterations. The 
program used critical depth for the water surface and continued on with the calculations. 

Warning: Divided flow computed for this cross-section. 
Warning: The energy lass was greater than 1.0 tt (0.3 m). between the current and previous cross 

section. This may indicate the need for additional cross sections. 
Warning: During the standard step iterations, when the assumed water surface was set equal to 

critical depth, the calculated water surface came back below critical depth. This indicates 
that there is not a valid subcritical answer. The program defaulted to critical depth. 

FLOW DISTRIBUTION OUTPUT Profile #PF 3 

Left Sta 
lftl 
3460.00 
2120.50 

Right Sta Flow Area W.P. % Conv. Hydr D. Velocity 
iftl ICfSI isq ftl Iftl (ftl Ift/Sl 
-2120.50 20.58 67.11 326.16 0.07 0.21 0.31 
781.00 415.68 626.13 955.14 1.40 0.66 0.66 

Warning: The energy equation could not be balanced within the specified number of iterations. The 
program used critical depth for the water surface and continued on with the calculations. 

Warning: Divided flow computed for this cross-section. 
Warning: The energy loss was greater than 1.0 ft 10.3 m). between the current and previous cross 

section. This may indicate the need for additional cross sections. 
Warning: During the standard step iterations, when the assumed water surface was set equal to 

critical depth, the calculated water surface came back below critical depth. This indicates 
that there is not a valid subcritical answer. The program defaulted to critical depth. 

CROSS SECTION RIVER: Powerline FRS 
REACH: Powerline llS: 8.745 

INPUT 
Descriotion: 
Station Elevation Data num= 69 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 

Powerlinc FRS Full Spillway Flaw 
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Manning's n Values nun= 5 
Sta n Val Sta n Val Sta n Val Sta n Val Sta n Val 

-2355  . 0 5  1 0 4 0  . 0 5  685  . 1 5  6855  .035  9945  - 0 3  

Bank Sta: Left Right Lengths: Lett Channel Right Coeff Contr. Expan 
9 9 4 5  1 0 0 5 5  2 1 0 0  2 8 1 4 . 0 7  2 8 2 4 . 0 7  .1 .3 

CROSS SECTION OUTPUT Profile fPF 3 

E.G. Elev Iftl 
Vel Head iftl 
W.S. Elev (ftl 
Crit W.S. Iftl 
E.G. Slope (ftlftl 
Q Total lcfsl 
Top Width Iftl 
Vel Total iftlsl 
Max Chl Dpth iftl 
Conv. Total (cfsl 
Length Wtd. Iftl 
Min Ch El iftl 
Alpha 
Frctn Loss ift) 
C & E LOSS ittl 

Element Left 08 
Wt. n-Val. 0 . 0 6 1  
Reach Len. if tl 2 1 0 0 . 0 0  
F ~ D W  Area isq ftl 1 4 5 1 4 . 8 2  
Area lsq ftl 1 4 5 1 4 . 8 2  
Flow l~fsi 2 6 5 3 1 . 0 4  
Top Width iftl 1 1 3 8 5 . 9 2  
Avg. Vel. ift/sl 1 . 8 3  
Hydr. Depth (ftl 1 . 2 7  
Conv. lcfsl 4 3 5 2 0 8 . 9  
Wetted Per. lftl 1 1 3 8 7 . 5 6  
shear llblsq ftl 0 . 3 0  
stream power ilblft sl 0 . 5 4  
Cum Volume (acre-ftl 7 4 2 . 5 3  
Cum SA (acres1 5 4 0 . 9 9  

Channel Right 08 
0 . 0 3 0  

2 8 1 4 . 0 7  2 8 2 4 . 0 7  
4 0 3 . 0 9  
4 0 3 . 0 9  

3 1 6 8 . 9 6  
9 4 . 6 7  

7 . 8 6  
4 . 2 6  

5 1 9 8 2 . 8  
9 5 . 9 5  

0 . 9 7  
7 . 6 6  

2 5 . 0 0  
5 . 4 9  

Warning: Divided flow computed tor this cross-section. 
Warning: The energy loss was greater than 1 . 0  ft ( 0 . 3  ml. between the current and previous cross 

section. This may indicate the need for additional cross sections. 

FLOW DISTRIBUTION OUTPUT 

Lett Sta Right Sta 
iftl (ftl 
-2355 .00  - 1 1 2 5 . 0 0  
- 1 1 2 5 . 0 0  1 0 5 . 0 0  
1 0 5 . 0 0  1 3 3 5 . 0 0  
1 3 3 5 . 0 0  2565 .00  
2565 .00  3795 .00  
3795 .00  5025 .00  
5025 .00  6255 .00  
6255 .00  7 4 8 5 . 0 0  
7 4 8 5 . 0 0  8 7 1 5 . 0 0  

Profile #PF 3 

Flow Area 
icts1 1sq ftl 

1 5 8 7 . 2 1  8 5 4 . 1 9  
2 9 9 0 . 9 1  1 4 7 3 . 6 3  
2 1 7 6 . 2 9  1 8 4 2 . 6 3  

W.P. % Conv. 
iftl 

8 1 3 . 8 9  5 .34  

Hydr D. Veloclty 
iftl iftl.51 
1 . 0 5  1 . 8 6  
1 . 2 0  2.03 
1 . 5 0  1 - 1 8  
0 . 9 1  0 .56  

Warning: Divided flow computed for thls cross-section. 
Warning: The energy loss was greater than 1 . 0  ft ( 0 . 3  ml. between the current and previous cross 

section. This may indicate the need for additional cross sections. 

CROSS SECTION RIVER: Powerline FRS 
REACH: Powerline RS: 8 . 2 1 2  

INPUT 
Description: 
Station Elevation Data num= 60 

Powerline FRS Full Spillway Flow 
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~ r a  ~1 - x i  s f a  ~ 1 - o  Sta rlev Sta Elev Sta Elev 

Manning's n Values num= 5 
Sta n Val Sta n Val Sta n Val Sta n Val Sta n Val 

-2205 .05 -985 ,035 355 .15 7400 ,035 9965 .03 

Bank Sta: Left Right Coeff Contr. Expan 
9965 10045 . 1. .3 

CROSS SECTION OUTPUT Profile IIPF 3 

E.G. Elev lftl 
Vel Head lftl 
W.S. Elev lftl 
Crit W.S. lftl 
E.G. Slope (ft/ftl 
Q Total Icfsl 
Top Width Iftl 
Vel Total Iftlsl 
Max Chl Dpth lftl 
Conv. Total lcfsl 
Length Wtd. lftl 
Min Ch El lftl 
Alpha 
Frctn Loss lftl 
C & E Loss (Etl 

1331.02 Element Left OB Channel Right 08 
0.14 Wt. n-Val. 0.068 0.030 

1330.88 Reach Len. (€ti 
1330.41 Flow Area lsq ftl 16289.66 370.81 
0.003304 Area lsq ftl 16289.66 370.81 
29700.00 Flow (cfsi 26694.95 3005.05 
11132.73 Top Width lftl 11057.43 75.30 

1.78 Avg. Vel. (Etlsl 1.64 8.10 
8.38 Hydr. Depth lftl 1.47 4.92 

516735.3 Conv. lcfsl 464451.9 52283.4 
Wetted Per. lttl 11058.61 77.20 

1322.50 Shear llblsq ftl 0.30 0.99 
2.85 Stream Power (lb/ft sl 0.50 8.03 

Cum Volume lacref tl 
Cum SA (acres) 

Warning: Divided flow computed for this cross-section 

FLOW DISTRIBUTION OUTPUT Profile #PF 3 

Left Sta 
lftl 
2205.00 

Right Sta 
lftl 
-988.00 
229.00 

Area 
lsq ftl 
98.47 

1401.03 
1280.45 
1489.03 
1001.75 
1546.27 
2703.50 
3160.72 
1948.22 
1660.22 
46.14 
109.64 
126.54 
73.34 
15.16 

W.P. 
lftl 

208.16 
1113.53 
1217.00 
1217.00 
1217.00 
1217.01 
1217.00 
1217.52 
1217.00 
1217.38 
16.49 
16.43 
16.22 
16.45 
11.61 

Hydr D. Velocity 
Iftl lfttS1 
0.47 0.96 
1.26 2.62 

Warning: Divided flaw computed for this cross-section 

SUMMARY OF MANNING'S N VALUES 

River:Powerline FRS 

Reach River Sta. nl n2 n3 n4 n5 "6 n7 

Powerline 20.000 .022 .022 ,022 
Powerline 19.963 .05 ,022 .05 
Powerline 19.925 ,022 ,022 ,022 
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Powerline 
Powerline 
Powerl ine 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerl ine 
Powerline 
Powerline 
Powerline 
Powerline 
Powerl ine 
Powerline 
Powerline 
Powerline 
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Powerline 
,015 
Powerline 
,015 
Powerline 
,015 
Powerline 
,015 
Powerline 
Powerline 
Powerline 
Powerline 

SUMMARY OF REACH LENGTHS 

River: Powerline FRS 

Reach River Sta. 

Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 

Powerline FRS 

Left 

194.05 
202.72 

106 
23 

213.82 
215.31 
420.97 
479.98 
447.66 
454.81 
471.43 
470.44 
479.41 
473.38 
498.88 
550.8 
497.15 
468.36 
79.54 
420.6 
439.72 
522.38 
544.04 
457.74 
487.77 
560.42 
463.51 
490.55 
490.49 
487.24 
529.26 
519.2 
473.59 
541.31 
501.66 

440 
500 
500 
500 
480 
500 
480 
510 
500 
530 
630 
675 
260 
260 
280 
430 
490 
350 
1120 

Channel Right 

Full Spillway Plow 



Powerline 
Powerline 

a Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Power1 ine 

SUMMARY OF CONTRACTION AND EXPANSION COEFFICIENTS 
River: Powerline FRS 

Reach River Sta. Contr. Expan. 

Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 

Powerline FRS 
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Profile Output Table - Standard Table 1 

Reach River Sta Q Total 
(CfSl 

Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope 
(ftl lftl (ft) iftl Ift/ftl 

Vel Chnl Flow Area 
Ift/~l (sq ft) 

Top Width 
iftl 

Froude # Chl 

Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerllne 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerllne 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerllne 
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Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerl ine 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerllne 
Powerllne 
Powerline 
Powerl~ne 
Powerllne 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerl ine 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 

Table - Standard Table 2 Pzofile Output 

Reach Xlver sta E.G. Elev W.S. Elev Vel Head Frctn Loss C & E Loss Q Left 
ift) ift) ift) ifti (ft) icfs) 

Q Chamel icfs) Q Right icfsl ~ a p  width (ft) 

Powerline 
Powerline 
Powelline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 



Powerline 
Powerline 
Powerllne 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Power1 ine 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Pawerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerlrne 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
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Powerline 13.750 
Powerline 13.560 
Powerline 13.355 
Powerline 13.145 
Powerline 13.111 
Powerline 13.054 
Powerline 12.958 
Powerline 12.867 
Powerline 12.770 
Powerline 12.674 
Powerline 12.576 
Powerline 12.481 
Powerline 12.382 
Powerline 12.258 
Powerline 11.028 
Powerline 10.660 
Powerline 10.264 
Powerline 9.904 
Powerline 9.447 
Powerline 9.090 
Powerline 8.745 1338.62 1338.47 0.15 7.59 0.00 26531.04 3168.96 11480.59 
Powerline 8.212 1331.02 1330.88 0.14 26694.95 3005.05 11132.73 

Profile Output Table - iiydratable 

iteach River Sta Q Total W.S. Elev Trvl m e  Chl Trvl m e  Avg Vel Chnl Vel Total Mar Cnl Dpth Hydr Depth 
(cfsl (ft) ihrs) ihrs) (ftrsl iftlsl iftl iftl 

Powerline 20.000 
Powerline 19.963 
Powerline 19.925 
Powerline 19.905 
Powerline 19.901 
Powerline 19.879 20000.00 1562.74 3.27 5.65 4.34 4.68 6.16 1.95 
Powerline 19.806 
Powerline 19.727 
Powerline 19.643 
Powerline 19.544 
Powerline 19.456 
Powerline 19.369 
Powerline 19.278 
Powerline 19.191 
Powerllne 19.100 
Powerline 18.999 
Powerline 18.905 
Powerline 18.814 
Powerline 18.729 
Power1 ine 18.703 
Powerline 18.612 
Powerline 18.520 
Powerline 18.429 
Powerline 18.339 
Powerline 18.245 



Powerline 
Powerline 
Powerl ine 
Powerlrne 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 

I Powerline 
1 Powerline 

Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerl~ne 
Powerl ine 
Powerline 
Power1 ine 
Powerline 
Powerline 
Powerline 
Powerllne 
Powerllne 
Powerllne 
Powerline 
Powerline 
Powerllne 
Powerllne 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
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Powerline 10.660 
Powerline 10.264 
Powerline 9.904 
Powerline 9.447 
Powerline 9.090 
Power1 ine 8.745 
Powerline 8.212 

ERQORS WARNINGS AND NOTES 
Errors Warnings and Notes for Plan : FCD 98-33 

River: Powerline FRS Reach: Powerline RS: 20.000 Profile: PF 3 
Warning:The conveyance ratio iupstream conveyance divided by downstream conveyance) is less than 0.7 or greater than 1.4. 

This may indicate the need for additional cross sections. 
River: Powerline FRS Reach: Powerline RS: 19.963 Profile: PF 3 

warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7 or greater than 1.4. 
This may indicate the need for additional cross sections. 

River: Powerline FRS Reach: Powerline RS: 19.925 Profile: PF 3 
Warning:The cross-section end points had to be extended vertically for the computed water surface. 
Warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7 or greater than 1.4. 

This may indicate the need for additional cross sections. 
River: Powerline FRS Reach: Powerline RS: 19.905 Profile: PF 3 

Warning:The energy equation could not be balanced within the specified number of iterations. The program selected the water 
surface that had the least amount of error between computed and assumed values. 

Warning:mring the standard step iterations, when the assumed water surface was set equal to critical depth, the calculated 
water surface came back below critical depth. This indicates that there is not a valid subcritical answer. The 
program defaulted to critical depth. 

Note: Multiple critical depths were found at this location. The critical depth with the lowest, valid, water surface was 
used. 

River: Powerline FRS Reach: Powerline RS: 19.901 Profile: PF 3 
Warning:The energy equation could not be balanced within the specified number of iterations. The progrm used critical depth 

for the witer surface and continued on with the calculations. 
Warning:The cross-section end points had to be extended vertically for the computed water surface. 
Warn1ng:The energy loss was greater than 1.0 ft (0.3 ml. between the current and previous cross section. This may indicate 

the need for additional crass sections. 
Warning:During the standard step iterations, when the assumed water surface was set equal to critical depth, the calculated 

water surface came back below critical depth. This indicates that there is not a valid subcritical answer. The 
program defaulted to critical depth. 

Note: Multiple critical depths were found at this location. The critical depth with the lowest, valid, water surface was 
used. 

River: Powerline FRS Reach: Powerline RS: 19.879 Profile: PF 3 
Warning:Divided flow computed for this cross-section. 
warning:~he energy loss was greater than 1.0 ft (0.3 ml. between the current and previous cross section. This may indicate 

the need for additional cross sections. 
River: Powerline FRS Reach: Powerline RS: 19.806 Profile: PF 3 ~~ 

Warning:The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section. This may indicate 
the need for additional cross sections. 

River: Powerline FRS Reach: Powerline RS: 19.727 Profile: PF 3 
Warning:Divided flow computed for this cross-section. 
Warning:The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section. This may indicate 

the need for additional cross sections. 



River: Powerline FRS Reach: Powerline RS: 19.643 Profile: PF 3 
Warnino:Divided flow com~uted for this cross-section. 
Warning:The energy loss was greater than 1.0 ft (0.3 ml. between the current and previous cross section. This may indicate 

the need for additional cross sections. 
River: Powerline FRS Reach: Powerline RS: 19.544 Profile: PF 3 

Warning:Divided flow computed for chis cross-section. 
Warning:The conveyance ratio (upstream conveyance divided by downstream conveyance1 is less than 0.7 or greater than 1.4. 

This mav indicate the need for additional cross sections. 
Warning:The energy lass was greater than 1.0 ft (0.3 ml. between the current and previous cross section. This may lndicate 

the need for additional cross sections. 
River: Powerline FRS Reach: Powerline RS: 19.456 Profile: PF 3 

Warning:Divided flow computed for this cross-section. 
Warning:The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section. This may indicate 

the need for additional cross sections. 
River: Powerline FRS Reach: Powerline RS: 19.369 Profile: PF 3 

Warning:Divided flow computed for this cross-section. 
Warning:The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section. This may indicate 

the need for additional cross sections. 
River: Powerline FRS Reach: Powerline RS: 19.278 Profile: PF 3 

Warning:Divided flow computed for this cross-section. 
Warning:The energy loss was greater than 1.0 ft (0.3 ml. between the current and previous cross section. This may indicate 

the need for additional cross sections. 
River: Powerline FRS Reach: Powerline RS: 19.191 Profile: PF 3 

Warn1ng:Divlded flow computed for this cross-section. 
Warning:The energy loss was greater than 1.0 ft (0.3 mi. between the current and previous cross section. This may indicate 

the need for additional cross sections. 
River: Powerline FRS Reach: Powerline RS: 19.100 Profile: PF 3 

Warning:Divlded flow cornouted Lor this cross-section. 
Warning:The energy loss was greater than 1.0 ft (0.3 ml. between the current and prevlous cross section. This may indicate 

the need for additional cross sections. 
River: Powerline FRS Reach: Powerline RS: 18.999 Profile: PF 3 

Warning:Divided flow computed for this cross-section. 
Warning:The conveyance ratio (upstream conveyance divided by downstream conveyance1 is less than 0.7 or greater than 1.4. 

This mav indicate the need for additional cross sections. 
Warning:The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section. This may indlcate 

the need for additional cross sections. 
Rlver: Powerline FRS Reach: Powerline RS: 18.905 Profile: PF 3 

Warning:Divided flow computed for this cross-section. 
Warn1ng:The energy loss was greater than 1.0 ft (0.3 mi. between the current and previous cross section. Thls may indicate 

the need for additional cross sections. 
River: Powerllne FRS Reach: Powerline RS: 18.814 Profile: PF 3 

Warn1ng:Divided flow computed for this crass-section. 
Warning:The energy loss was greater than 1.0 ft (0.3 ml. between the current and previous cross section. This may indicate 

the need for additional cross sections. 
River: Powerline FRS Reach: Powerline RS: 18.729 Profile: PF 3 

Warning:Divided flow computed for this cross-section. 
River: Powerline FRS Reach: Powerline RS: 18.703 Profile: PF 3 

Warning:Divided flow computed for this cross-section. 
Warning:The energy lass was greater than 1.0 ft (0.3 ml. between the current and previous cross section. This may indicate 

the need for additional cross sections. 
River: Powerline FRS Reach: Powerline RS: 18.612 Profile: PF 3 

Warning:The energy equation could not be balanced within the specified number of iterations. The program used critlcal depth 
for the water surface and continued on with the calculations. 

Warning:Divided flow computed for this cross-section. 

Powerline FRS Full Spillway Flow 
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Warning:The energy loss was greater than 1.0 ft (0.3 ml. between the current and previous cross section. 
the need far additional cross sections. 

River: Powerline FRS Reach: Powerline RS: 18.520 Profile: PF 3 
Warning:Divided flow computed for this cross-section. 
warning:~he energy loss was greater than 1.0 ft (0.3 ml. between the current and previous cross section. 

the need for additional cross sections. 
River: Powerline FRS Reach: Powerline RS: 18.429 Profile: PF 3 

Warning:Divided flow compumd for this cross-section. 
warning:~he energy loss was greater than 1.0 ft (0.3 mi. between the current and previous cross sectzon. 

the need for additional cross sections. 
River: Powerline FRS Reach: Powerline RS: 18.339 Profile: PF 3 

Warning:Divided flow computed for this cross-section. 
warning:~he energy loss was greater than 1.0 ft (0.3 mi. between the current and previous cross secrion. 

the need for additional cross sections. 
River: Powerline FRS Reach: Powerline RS: 18.245 Profile: PF 3 

Warning:Divided flow computed for this cross-section. 
Warning:The energy loss was greater than 1.0 ft (0.3 ml. between the current and previous cross section. 

the need for additional cross sections. 
River: Powerline FRS Reach: Powerline RS: 18.153 Profile: PF 3 

Warning:Divided flow computed far this cross-section. 
Warning:The energy loss was greater than 1.0 ft (0.3 mi. between the current and previous cross section. 

the need for additional cross sections. 
River: Powerline FRS Reach: Powerline RS: 18.059 Profile: PF 3 

Warning:Divided flow computed for this cross-section. 
warning:The energy loss was greater than 1.0 ft (0.3 mi. between the current and previous cross section. 

the need for additional cross sections. 
River: Powerline FRS Reach: Powerline RS: 17.964 Profile: PF 3 

Warning:The energy equation could not be balanced within the specified number of iterations. The program 
for the water surface and continued on with the calculations. 

Wam.ing:Divided flow computed for this cross-section. 
warning:~he energy loss was greater than 1.0 ft (0.3 ml. between the current and previous cross section. 

the need for additional cross sections. 
River: Powerline FRS Reach: Powerline RS: 17.873 Profile: PF 3 

Warning:Divlded flow computed for this cross-section. 
Warning:The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross sectlon. 

the need for additional cross sections. 
River: Powerline FRS Reach: Powerline RS: 17.778 Profile: PF 3 

war.ing:Divided flow computed for this cross-section. 
warning:~he energy loss was greater than 1.0 ft 10.3 ml. between the current and previous cross section. 

the need for additional cross sections. 
River: Powerline FRS Reach: Powerline RS: 17.684 Profile: PP 3 

Warning:Divided flow computed for this cross-section. 
warning:The energy loss was greater than 1.0 ft (0.3 ml. between the current and previous cross section. 

the need for additional cross sections. 
River: Powerline FRS Reach: Powerline RS: 17.590 Profile: PF 3 

Warning:Divided :low computed for this cross-section. 
waming:~he energy loss was greater than 1.0 ft (0.3 ml. between the current and previous cross section. 

the need :or addltlonal cross sections. 
River: Powerllne FRS Reach: Powerline RS: 17.494 Profile: PF 3 

Warn1ng:Divided flow computed for this cross-section. 
warning:~he energy loss was greater than 1.0 ft (0.3 mi. between the current and previous c r a s s  section. 

the need for additional cross sections. 
River: Powerline FRS Reach: Powerline RS: 17.405 Profile: PF 3 

warning:Divided flow computed for this cross-section. 

This may indicate 

This may rndicate 

T h ~ s  may indicate 

This may indicate 

This may ind~cate 

This may indicate 

This may indicate 

used critical depth 

This may indicate 

Thls may zndicate 

This may indicate 

This may indicate 

This may indicate 

This may indicate 



Warning:The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section. This may indicate 
the need for additional cross sections. 

River: Powerline FRS Reach: Powerline RS: 17.309 Profile: PF 3 
Warning:The energy equation could not be balanced within the specified number of iterations. The program used critical depth 

for the water surface and continued on with the calculations. 
Warning:Divided flow computed for this cross-section. 
Warn1ng:The energy loss was greater than 1.0 ft (0.3 ml. between the current and previous cross section. This may indicate 

the need tor additional cross sections. 
River: Powerline FRS Reach: Powerline RS: 17.218 Profile: PF 3 

Warning:Divlded flow computed for this cross-section. 
Warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7 or greater than 1.4. 

This may indicate the need for additional cross sections. 
warning:The energy loss was greater than 1.0 ft (0.3 mi. between the current and previous cross section. This may indicate 

the need for additional cross sections. 
River: Powerline FRS Reach: Powerline RS: 17.134 Profile: PF 3 

Warning:The energy equation could not be balanced within the specified number of iterations. The program used critical depth 
for the water surface and continued on with the calculations. 

Warning:Divided flow computed for this cross-section. 
Warning:The conveyance ratio (upstream conveyance divided by downstream conveyance1 is less than 0.7 or greater than 1.4. 

This may indicate the need for additional cross sections. 
Warning:The energy loss was greater than 1.0 ft 10.3 ml. between the current and previous cross section. This may indicate 

the need for additional cross sections. 
River: Powerline FRS Reach: Powerllne RS: 17.044 Profile: PF 3 

Warning:The energy equation could not be balanced within the specified rider of iterations. The program used critlcal depth 
for the water surface and continued on with the calculations. 

Warning:Divided flow computed for this cross-section. 
Warning:The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section. This may indicate 

the need for additional cross sections. 
Warning:During the standard step iterations, when the assumed water surface was set equal to critical depth, the calculated 

water surface came back below critical depth. This indicates that there is not a valid subcritical answer. The 
program defaulted to critical depth. 

River: Powerline FRS Reach: Powerline RS: 16.945 Profile: PF 3 
Warning:The energy equation could not be balanced within the specified number of iterations. The program used critical depth 

for the water surface and continued on with the calculations. 
Warning:Divided flow computed for this cross-section. 
Warning:The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross sectlon. This may indicate 

the need for additional cross sections. 
Warning:Durlng the standard step iterations, when the assumed water surface was set equal to critical depth, the calculated 

water surface came back below critical depth. This indicates that there is not a valld subcritical answer. The 
program defaulted to critlcal depth. 

River: Powerline FRS Reach: Powerline RS: 16.849 Profile: PF 3 
Warning:Divided flow computed far chis cross-section. 
Warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7 or greater than 1.4. 

This may indicate the need for additional cross sections. 
Warning:The energy loss was greater than 1.0 ft (0.3 ml. between the current and previous cross section. This may indicate 

the need for additional cross sections. 
River: Powerline FRS Reach: Powerline RS: 16.753 Profile: PF 3 

Warning:Divided flow computed for this cross-section. 
Warning:The conveyance ratio iupstream conveyance divided by downstream conveyance1 is less than 0.7 or greater than 1.4. 

This may indicate the need for additional cross sections. 
Warning:The energy loss was greater than 1.0 ft (0.3 ml. between the current and previous cross section. This may indicate 

the need for additional cross sections. 
River: Powerline FRS Reach: Powerline RS: 16.665 Profile: PF 3 

Warning:The energy equation could not be balanced within the specified number of iterations. The program used critical depth 
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Warning:The energy equation could not be balanced within the specified number of iterations. The program used critical depth 
for the water surface and continued on with the calculations. 

Warninq:Divided flow com~uted for this crass-section. 
warnini:~he energy loss was greater than 1.0 ft (0.3 rnl . between the current and previous cross section. T h ~ s  may indlcate 

the need for additional cross sections. 
River: Powerline FRS Reach: Powerline RS: 15.913 Profile: PF 3 

Warning:Divided flow computed for this cross-section. 
Warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7 or greater than 1.4. 

This may indicate the need for additional cross sections. 
Warning:The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section. This may indicate 

the need for additional cross sections. 
River: Powerline FRS Reach: Powerline RS: 15.717 Profile: PF 3 

Warning:Divided flow computed for this cross-section. 
Warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) 1s less than 0.7 or greater than 1.4. 

This may indicate the need for additional cross sections. 
River: Powerllne FRS Reach: Powerline RS: 15.177 Profile: PF 3 

Warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7 or greater than 1.4. 
This may indicate the need for additional cross sections. 

Warning:The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section. This may indicate 
the need for additional cross sections. 

River: Powerline FRS Reach: Powerline RS: 14.988 Profile: PF 3 
Warning:The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section. Thls may indicate 

the need for additional cross sections. 
River: Powerline FRS Reach: Powerline RS: 14.890 Profile: PF 3 

Warning:Divided flow computed for this cross-section. 
Warning:The energy loss was greater than 1.0 ft (0.3 ml. between the current and previous cross section. This may indicate 

the need Ear additional cross sections. 
River: Powerline FRS Reach: Powerline RS: 14.790 Profile: PF 3 

Warning:Divided flow computed for this cross-section. 
Warning:The energy loss was greater than 1.0 ft (0.3 ml. between the current and previous cross section. This may indicate 

the need for additional cross sections. 
River: Powerline FRS Reach: Powerline RS: 14.691 Profile: PF 3 

Warning:Divided flow computed for this cross-section. 
Warning:The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section. This may indicate 

the need for additional cross sections. 
River: Powerline FRS Reach: Powerline RS: 14.601 Profile: PF 3 

Warning:Divided flow computed for this cross-section. 
Warning:The energy loss was greater than 1.0 ft (0.3 ml. between the current and previous cross section. This may indicate 

the need for additional cross sections. 
River: Powerline FRS Reach: Powerline RS: 14.504 Profile: PF 3 

Warning:Divided flow computed for this cross-section. 
Warnin9:The energy loss was greater than 1.0 ft (0.3 mi. between the current and prevlaus cross section. This may indicate 

the need for additional cross sections. 
River: Powerline FRS Reach: Powerllne RS: 14.410 Profile: PF 3 

Warning:Divided flow computed for this cross-section. 
Warning:The energy loss was greater than 1.0 ft 10.3 ml. between the current and prevlous cross section. This may indicate 

the need for additional cross sections. 
Rlver: Powerline FRS Reach: Powerllne RS: 14.313 Profile: PF 3 

Warning:Divided flow computed for this cross-section. 
Warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7 or greater than 1.4. 

This may indicate the need for additional cross sections. 
Warning:The energy loss was greater than 1.0 ft (0.3 mi. between the current and previous cross section. This may indicate 

the need for additional cross sections. 
River: Powerline FRS Reach: Powerline RS: 14.218 Profile: PF 3 
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Warning:Divided flow computed for this cross-section. 
Warning:The cross-section end points had to be extended vertically for the computed water surface. 

River: Powerline FRS Reach: Powerline RS: 13.940 Profile: PF 3 
Warning:The cross-section end points had to be extended vertically far the computed water surface. 

River: Powerline FRS Reach: Powerline RS: 13.750 Profile: PF 3 
Warning:The cross-section end points had to be extended vertically for the computed water surface. 

River: Powerline FRS Reach: Powerline RS: 13.560 Profile: PF 3 
Warning:The cross-section end points had to be extended vertically for the computed water surface. 

River: Powerline FRS Reach: Powerline RS: 13.355 Profile: PF 3 
warning:The cross-section end points had to be extended vertically for the computed water surface. 
warning:The velocity head has changed by more than 0.5 ft (0.15 ml. This may indicate the need for additional cross sections. 
Warning:The conveyance ratio (upstream conveyance divided by downstream conveyance1 is less than 0.7 or greater than 1.4. 

This may indicate the need for additional crass sections. 
River: Powerline FRS Reach: Powerline RS: 13.145 Profile: PF 3 

Warning:Divided flow computed for this cross-section. 
Warning:The velocity head has changed by more than 0.5 ft (0.15 ml. This may indicate the need for addiiional cross sections. 
Warning:The conveyance ratio (upstream conveyance divided by downstream conveyancel is less than 0.7 or greater than 1.4. 

This may indicate the need for additional cross sections. 
Warning:The energy loss was greater than 1.0 ft (0.3 ml. between the current and previous cross section. This may indicate 

the need for additional cross sections. 
River: Powerline FRS Reach: Powerline RS: 13.111 Profile: PF 3 

Warning:Divided flow computed for this cross-section. 
River: Powerline FRS Reach: Powerline RS: 13.054 Profile: PF 3 

Warning:The energy loss was greater than 1.0 ft (0.3 mi- between the current and previous cross section. This may indicate 
the need for additional cross sections. 

River: Powerline FRS Reach: Powerline RS: 12.958 Profile: PF 3 
Warning:The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross sectlon. This may indicate 

the need for additional cross sections. 
River: Powerline FRS Reach: Powerline RS: 12.867 Profile: PF 3 

Warning:The conveyance racio [upstream conveyance divided by downstream conveyance) is less than 0.7 or greater than 1.4. 
This may indicate the need for additional cross sections. 

Warning:The energy loss was greater than 1.0 ft (0.3 ml. between the current and previous cross section. This may indicate 
the need for additional cross sections. 

River: Powerline FRS Reach: Powerline RS: 12.770 Profile: PF 3 
warning:The conveyance ratio [upstream conveyance divided by downstream conveyancel is less than 0.7 or greater than 1.4. 

This may indicate the need for additional cross sections. 
Warning:The energy loss was greater than 1.0 ft 10.3 ml. between the current and previous cross section. This may indicate 

the need for additional cross sections. 
River: Powerline FRS Reach: Powerline RS: 12.674 Profile: PF 3 

warning:The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section. This may indicate 
the need for additional cross sections. 

River: Powerline FRS Reach: Powerline RS: 12.576 Profile: PF 3 
Warning:The energy loss was greater than 1.0 ft 10.3 m). between the current and previous cross section. This may indicate 

the need for additional cross sections. 
River: Powerline FRS Reach: Powerline RS: 12.481 Profile: PF 3 

Warning:The energy loss was greater than 1.0 ft (0.3 ml. between the current and previous cross section. This may indicate 
the need for additional cross sections. 

River: Powerline FRS Reach: Powerline RS: 12.382 Profile: PF 3 
Warning:The energy loss was greater than 1.0 ft (0.3 ml. between the current and previous cross section. This may indicate 

the need for additional cross sections. 
River: Powerline FRS Reach: Powerline RS: 12.258 Profile: PF 3 

I warning:The velocity head has changed by more than 0.5 ft 10.15 ml. This may indicate the need for additional cross sections. 
Warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7 or greater than 1.4. 

This may indicate the need for additional cross sections. 



Warning:The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section. This may indicate 
the need for additional cross sections. 

River: Powerline FRS Reach: Powerline RS: 11.028 Profile: PF 3 
Warning:The energy equation could not be balanced within the specified number of iterations. The program used critical depth 

for the water surface and continued on with the calculations. 
Warning:Divided flow computed for this crass-section. 
Warning:The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section. This may indicate 

the need for additional cross sections. 
River: Powerline FRS Beach: Powerline RS: 10.660 Profile: PF 3 

Warning:Divided flow computed for this cross-section. 
Warning:The energy lass was greater than 1.0 ft (0.3 m). between the current and prevlous cross section. This may indicate 

the need for additional cross sections. 
Rlver: Powerllne FRS Reach: Powerline RS: 10.264 Proflle: PF 3 

Warn1ng:Dlvided flow computed for this cross-section. 
Warning:The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section. This may ind~cate 

the need for add~tional cross sections. 
River: Powerline FRS Reach: Powerline RS: 9.904 Profile: PF 3 

Warning:Divided flow computed for this cross-section. 
Warning:The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section. This may indicate 

the need for additional cross sections. 
River: Powerline FRS Reach: Powerline RS: 9.447 Profile: PF 3 

Warning:Divlded flow computed for this cross-section. 
Warnina:The enerav loss was areater than 1.0 ft 10.3 m). between the current and ~revious cross section. This mav indicate - -. 

the need for additional cross sections. 
River: Powerline FRS Reach: Powerline RS: 9.090 Profile: PF 3 

Warning:The energy equation could not be balanced within the specified number of iterations. The program used critical depth 
for the water surface and continued on with the calculations. 

Warning:Divided flow computed for this cross-section. 
Warning:The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross sectlon. This may indicate 

the need for additional cross sections. 
Warning:During the standard step iterations, when the assumed water surface was set equal to crltical depth, the calculated 

water surface came back below critical depth. This indicates that there is not a valid subcritical answer. The 
program defaulted to critical depth. 

River: Powerline FRS Reach: Powerline RS: 8.745 Profile: PF 3 
Warning:Divided flow computed for this cross-section. 
Warning:The energy loss was greater than 1.0 ft 10.3 mi. between the current and previous cross section. This may indicate 

the need for additional cross sections. 
Rlver: Powerline FRS Reach: Powerline RS: 8.212 Profile: PF 3 

Warning:Divlded flow computed for this cross-sectlon. 
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East Side SiS - Powerline FRS Full Spillway Flow 02/13/2002 2:09:56 PM East Side SIS - Powerline FRS Full Soillwav Flow 02/13/2002 2:09:56 PM I . . 
R~vei  = Powerl~ne FRS Reach = Pawedme Upstream embankment d i h e  Powedlne FRS RS = 20 000 River = Powerline FRS Reach = Poweriine RS = 19.963 I 

I WSK 
Ground I 

/ Bank Sta / 
1 580] 
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- r 
c 15751 

9 m 
15753 

Station (ft) 

East Side SIS - Powerline FRS Full Spillway Flow 02/13/2002 2:09:56 PM 
River = Powerline FRS Reach = Pawedine Top of Bank, East Embankment of the CAP RS = 19.925 

Station (ft) 

East Side SIS - Powerline FRS Full Spillway Flow 02/13/2002 2:09:56 PM 
River = Powerline FRS Reach = Powedine Top of sank, West Embankment of me CAP RS = 19 905 



~~~ 

East Side SIS - Powerline FRS Full Spillway Flow 02/13/2002 2:09:56 PM East Side SIS - Powerline FRS Full Spillway Flow 02/13R002 2:09:56 PM 

River = Powerline FRS Reach = Powerline RS = 19.901 River = Powenine FRS Reach = Powenine Downstream Toe of the West Side Embankme RS = 19.879 

k p . 0 5  
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East Side SIS - Powerline FRS Full Spillway Flow 02/13/2002 2:09:56 PM East Side SIS - Powerline FRS Full Spillway Flow 02/13/2002 2:09:56 PM 

River = Powerline FRS Reach = Powerline RS = 19.806 River = Powerline FRS Reach = Powerline RS = 19.727 
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East Side SIS - Powerline FRS Full Spillway Flow 02/13/2002 2:09:56 PM 

River = Powerline FRS Reach = Powerline RS = 19.643 

WS PF 3 - 
Ground 
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East Side SIS - Poweriine FRS Fuli Spillway Flow 02/13/2002 2:09:56 PM 

River = Powerline FRS Reach = Powerline RS = 19.456 

Station iftl 

East Side SIS - Powerline FRS Full Spillway Flow 02/13/2002 2:09:56 PM 

River = Powerline FRS Reach = Powerline RS = 19.544 I 
1560 

Legend 
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East Side SIS - Powerline FRS Full Spillway Flow 0211312002 2:09:56 PM 

River = Powerline FRS Reach = Powerline RS = 19.369 
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I East Side SIS - Powerline FRS Full Spilhay Mow 02/13/2002 2:09:56 PM 

River = Powerline FRS Reach = Powerline RS = 19.278 

WS PF 3 - 
Ground 
- A  
lneff 

Bank Sta 
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East Side SIS - Powerline FRS Full Spillway Flow 02/13/2002 2:09:56 PM 

River = Powerline FRS Reach = Powerline RS = 19.100 

I 

WS PF 3 - I 
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East Side SIS - Powerline FRS Full Spillway Flow 02/13/2002 2:09:56 PM 

River = Powerline FRS Reach = Powerline RS = 19.191 

A ! WSPF3 
I- ' Ground 
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I 
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East Side SIS - Powerline FRS Full Spillway Flow 02/13/2002 2:09:56 PM 

River = Powerline FRS Reach = Powerline RS = 18.999 
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I East Side SIS - Powerline FRS Full Spillway Flow 02/13/2002 2:09:56 PM East Side SIS - Powerline FRS Full Spillway Flow 0211312002 2:09:56 PM 

I River = Powerline FRS Reach = Powerline RS = 18.905 River = Powerline FRS Reach = Powerline RS = 18.814 I 

Bank Sta - 
?5 
C 
0 .- - m 
2, 

I Station (ft) 

I East Side SIS - Powerline FRS Full Spillway Flow 02/13/2002 2:09:56 PM 
River = Poweriine FRS Reach = Poweriine 10,000 Station located inme Powedine RS = 18.729 

Station (ft) 

East Side SIS - Powerline FRS Full Spillway Flow 02/13/2002 2:09:56 PM 
River = Powedine FRS Reach = Powerline 10.000 Station located in the Powedine RS = 18.703 
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East Side SIS - Powerline FRS Full Spillway Flow 02/13/2002 2:09:56 PM East Side SIS - Powerline FRS Full Spillway Flow 02/13/2002 2:09:56 PM 

River = Powerline FRS Reach = Powerline RS = 18.612 River = Powerline FRS Reach = Powerline RS = 18.520 
>+.05+ 

Station (ft) Station (ft) 

East Side SIS - Powerline FRS Full Spillway Flow 02/13/2002 2:09:56 PM East Side SIS - Powerline FRS Full Spillway Flow 02/13/2002 2:09:56 PM 

River = Poweriine FRS Reach = Powerline RS = 18.429 River = Powerline FRS Reach = Powerline RS = 18.339 
.05 

Station (tt) Station (tt) 



. 
East Side SIS - Powerline FRS Full Spillway Flow 02/13/2002 2:09:56 PM 

River = Powerline FRS Reach = Powerline RS = 18.245 

W S P F 3  1 
Ground 

Bank Sta 

Station (ft) 

East Side SIS - Powerline FRS Full Spillway Flow 02/13/2002 2:09:56 PM 

River = Powerline FRS Reach = Powerline RS = 18.059 

* ... . 

Bank Sta - - - 
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9 
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Station l f t l  

East Side SIS - Powertine FRS Full Spiiiway Flow 02/13/2002 2:09:56 PM 

River = Powerline FRS Reach = Powerline RS = 18.153 I 

Station (ft) 

East Side SIS - Powerline FRS Full Spillway Flow 02/13/2002 2:09:56 PM 

River = Powerline FRS Reach = Powerline RS = 17.964 
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East Side SIS - Powerline FRS Full Spillway Flow 02/13/2002 2:09:56 PM East Side SIS - Poweriine FRS Full Spillway Flow 02/13/2002 2:09:56 PM 

River = Powerline FRS Reach = Powerline RS = 17.873 River = Powerline FRS Reach = Powerline RS = 17.778 

Station (ft) 

East Side SiS - Powerline FRS Fuli Spiilway Flow 02/13/2002 2:09:56 PM 

River = Powerline FRS Reach = Powerline RS = 17.684 
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East Side SIS - Powerline FRS Full Spillway Flow 02/13/2002 2:09:56 PM 
0 

East Side SIS - Powerline FRS Full Spillway Flow 02/13/2002 2:09:56 PM 

I River = Powerline FRS Reach = Powerline RS = 17.494 River = Powerline FRS Reach = Powerline RS = 17.405 I 

Station (ft) Station (ft) 

East Side SIS - Powerline FRS Full Spillway Flow 02/13/2002 2:09:56 PM East Side SIS - Powerline FRS Full Spillway Flow 02/13/2002 2:09:56 PM 
River = Powerline FRS Reach = Powerline RS = 17.309 River = Powerline FRS Reach = Powerline RS = 17.218 

Legend 
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East Side SIS - Powerline FRS Full Spillway Flow 02/13/2002 2:09:56 PM East Side SIS - Powerline FRS Full Spillway Flow 02/13/2002 2:09:56 PM 

River = Powerline FRS Reach = Powerline RS = 17.134 River = Powerline FRS Reach = Powerline RS = 17.044 

1 G r y d  

I Bank Sta I 

I Station (ft) Station (ft) I 
East Side SIS - Powerline FRS Full Spillway Flow 02/13/2002 2:09:56 PM 

River = Powerline FRS Reach = Powerline RS = 16.945 

1472; k p . 0 5  -& .05+ 
0 

i 1 

East Side SIS - Powerline FRS Full Spillway Flow 02/13/2002 2:09:56 PM 

River = Powerline FRS Reach = Powerline RS = 16.849 I 
1 W S P F 3  IF 
! Bank Sta 
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East Side SIS - Powerline FRS Full Spillway Flow 02/13/2002 2:09:56 PM 

River = Powerline FRS Reach = Poweriine RS = 16.753 

WS PF 3 - 
Ground 

L 
lneff 

/ Bank Sta I 

,I 

Station (ft) -- --*' 
East Side SIS - Powerline FRS Full Spillway Flow 02/13/2002 2:09:56 PM 

River = Poweriine FRS Reach = Powerline RS = 16.575 

lneff I B a z s t a  

Station lftl 

East Side SIS - Powerline FRS Full Spiliway Flow 0211312002 2:09:56 PM 

River = Powedine FRS Reach = Powerline RS = 16.665 

Legend 

WS PF 3 R 
Ground 
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East Side SIS - Powerline FRS Full Spillway Flow 02/13/2002 2:09:56 PM 

River = Powerline FRS Reach = Powerline RS = 16.468 



East Side SIS - Powerline FRS Full Spillway Flow 02/13D002 20956 PM East Side SIS - Powerline FRS Full Spillway Flow 0211312002 2:09:56 PM 

River = Powerline FRS Reach = Powerline RS = 16.373 River = Powerline FRS Reach = Powerline RS = 16.275 
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East Side SIS - Powerline FRS Full Spillway Flow 02/13/2002 2:09:56 PM East Side SIS - Powerline FRS Full Spillway Flow 02/13/2002 2:09:56 PM 

River = Powerline FRS Reach = Powerline RS = 16.185 River = Powerline FRS Reach = Powerline RS = 16.087 
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East Side SIS - Powerline FRS Full Spillway Flow 02/13/2002 2:09:56 PM East Side SIS - Powerline FRS Full Spillway Flow OZ13/2002 2:09:56 PM 

River = Powerline FRS Reach = Powerline RS = 15.995 

/ W S P F 3  
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East Side SIS - Powerline FRS Full Spillway Flow 02113R002 2:09:56 PM 

River = Powerline FRS Reach = Powerline RS = 15.717 

River = Poweoine FRS Reach = Powerline Most downrfieam cross secfion containing RS = 15.91 3 I 
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East Side SIS - Powerline FRS Full Spillway Flow 02/13/2002 2:09:56 PM 

River = Powerline FRS Reach = Powerline RS = 15.529 
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East Side SIS - Powerline FRS Full Spillway Flow 02/13/2002 2:09:56 PM 

River = Powerline FRS Reach = Powerline RS = 15.364 

East Side SIS - Poweriine FRS Full Spillway Flow 02/13/2002 2:09:56 PM 

River = Powerline FRS Reach = Powerline RS = 15.177 
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East Side SIS - Powerline FRS Full Spillway Flow 02/13/2002 2:09:56 PM 

River = Powerline FRS Reach = Powerline RS = 14.988 
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East Side SIS - Powerline FRS Full Spillway Flow 02/13/2002 2:09:56 PM 
~ i v e r =   owed dine FRS  each =  owed dine 10.0~ Station is in channel at southeas RS = 14.890 
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East Side SIS - Powerline FRS Full Spillway Flow 02/13/2002 2:09:56 PM East Side SIS - Powerline FRS Full Spillwav Flow 02/13/2002 2:09:56 PM 
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East Side SIS - Powerline FRS Full Spillway Flow 02/13/2002 2:09:56 PM 
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East Side SIS - Powerline FRS Full Spillway Flow 02/13/2002 2:09:56 PM 
~ i v e r  =  owed dine FRS ~ e a c h =  ~owedine 1 0 , m  Station i ~ i n  manneljun norm RS = 14.410 
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East Side SIS - Powerline FRS Full Spillway Flow 02/13/2002 2:09:56 PM 
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East Side SIS - Powerline FRS Full Spillway Flow OZ1312002 2:09:56 PM 
River = Pawedine FRS Reach = Powenine 6211 cis flaw reducnan due to spill bet RS = 13.940 
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East Side SIS - Powerline FRS Full Spillway Flow 02/13/2002 2:09:56 PM 

River = Pawedine FRS Reach = Powedine 4782 ds flaw redunion due to spill bet RS = 13.750 

East Side SIS - Powerline FRS Full Spillway Flow 02/13/2002 2:09:56 PM 

River = Powedine FRS Reach = Powedine 1602dstlow redunion duelo spill bet RS= 13.560 
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East Side SIS - Powerline FRS Full Spillway Flow 0211312002 2:09:56 PM 
River = Powerline FRS Reach = Powedine 10,OW Station located in channel immedi RS = 13.11 1 

East Side SIS - Powerline FRS Full Spillway Flow 0211312002 2:09:56 PM 
Rier = Powelline FRS Reach = Powedine 10,WO Station located in channel immedi RS = 13.054 
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East Side SIS - Powerline FRS Full Spillway Flow 0211312002 2:09:56 PM 
R m r  = Powedlne FRS Reach = Pawedine 10.OW Station located in channel immedi RS = 12.958 

East Side SIS - Powerline FRS Full Spillway Flow 02113/2002 2:09:56 PM 
Ewer= Powerline FRS Reach = Powedine 10,OW Station locatedin channel immedi R S =  12.867 

Ground ' I  
A ~. 

1 1 Ground / 

Station (ft) Station (tt) 



East Side SIS - Powerline FRS Full Spiilway Flow 02/13/2002 2:09:56 PM 
River = Powerl8ne FRS Reach = Powerline 10,000 Station localed in channel immedi RS = 12.770 

Legend 

W S P F 3  1 

Ground 

Bank Sta 

Station (it) 

E a s t  Side SIS - Powerline FRS Fuil Spillway Flow 02/13/2002 2:09:56 PM 
Rwer = Powerline FRS Reach = Poweriine 10,000 Station located in channel immedi RS = 12.576 

13961 kL.'-+ 1 / Ground 1 
k 

East Side SIS - Powerline FRS Full Spillway Flow 02/13/2002 2:09:56 PM 
River = Powerline FRS Reach = Powenine 10,000 Sfallon located in channel immedi RS = 12.674 

1402 

WS PF 3 
1400 

Ground 

Station (it) 

East Side SIS - Powerline FRS Full Spiilway Flow 02/13/2002 2:09:56 PM 
River = Powerline FRS Reach = Poweiiine 10,OW Station located in channel immedi RS = 12.461 

.l ---------------Pj. 

- 

W S P F 3  

Ground 

Bank Sta i 

Station in) 



East Side SIS - Powerline FRS Full Spillway Flow 02/13/2002 2:09:56 PM East Side SIS - Powerline FRS Full Spillway Flow 02/13/2002 2:09:56 PM 
River = Powenine FRS Reach = Pavenine 10.000 Setion located in dannel immedi RS = 12.382 Riel  = Powelline FRS Ream = Powerline 1 0 . m  Starion tkcatea in channel immeai RS = 12.258 

Ground 
A I 

1 lneti I 
1 . 1  
I Bank Sta I 

I Station (ft) 

East Side SIS - Poweriine FRS Full Spillway Flow 02/13/2002 2:09:56 PM 

I Legend 
. 
/ WSPF3  
I- 
! Ground 
j .  
; Bank Sta 

Station (ft) 

East Side SIS - Powerline FRS Full Spillway Flow 02/13/2002 2:09:56 PM 

River = Powerline FRS Reach = Powerline 

13881 
-.1 -.k ,035- .05+. 

0 
5 

13861 my 

1384- 

1382: - + - - 
1380j " .- - 

m 

W 

Station (ft) Station (ft) 



East Side SIS - Poweriine FRS Full Spillway Flow 02/13/2002 2:09:56 PM 

River = Powerline FRS Reach = Powerline RS = 10.264 

Bank Sta 

Station (ft) 

East Side SIS - Poweriine FRS Fuli Spillway Flow 02/13/2002 2:09:56 PM 

River = Powerline FRS Reach = Powerline RS = 9.447 

WS PF 3 

Ground 

Bank Sta 

East Side SIS - Powerline FRS Full Spillway Flow 02/13/2002 2:09:56 PM 

River = Powerline FRS Reach = Poweriine RS = 9.904 I 

1-1 
Bank Sta 

-4000 -2000 0 2000 4000 6000 8000 10000 12000 

Station (it) 

East Side SIS - Powerline FRS Full Spillway Flow 02/13/2002 2:09:56 PM 

River = Powerline FRS Reach = Powerline RS = 9.090 

Legend 

WS PF 3 

! Ground 

Bank Sta 

Station ift) 1 



East Side SIS - Powerline FRS Full Spillway Flow 02/13/2002 2:09:56 PM 

River = Powerline FRS Reach = Powerline RS = 8.745 

~ - i  
Bank Sta 1 

1 

1332' 8 

-4000 -2000 0 2000 4000 6000 8000 10000 12000 

Slatton (ft) 

East Side SIS - Powerline FRS Full Spillway Flow 02/13/2002 2:09:56 PM 

River = Powerline FRS Reach = Powerline RS = 8.212 

Station (ft) 



HEC-RAS September 1998 Version 2 . 2  
U.S. Army Corp of Engineers 
Hydrologic Engineering Center 
609 Second Street, Sulte D 
Davis, California 95616-4687 

19161 756-1104 

X X X X X X X X  X X X X  X X X X  X X  X X X X  
X X X X X X X X X  X 
X X X X X X  X X X  
X X X X X X X  X X X X  X X X X  X X X X  X X X X X X  X X X X  
X X X X X X X X X 
X X X X X X X  X X X 
X X XXXXXX X X X X  X X X X X X X X X  

PROJECT DATA 
Project Title: East Side SIS Vlneyard FRS 
Project File : VinFull.prj 
Run Date and Time: 02/06/2002 10:42:08 AM 

Project in English units 

Project Description: 
Vineyard FRS - Full Flow Scenario 

Vineyard FRS Emergency Spillway to 
approximately 1.1 miles east of the intersection of Pecos Avenue and Crismon 
Road 

FCD 98-33 
Michael Baker Jr.. Inc 

There are several locations in * this model where the cross section ends had to be extended vertically for the 
computed water surface. With the exception of the 2 cross sections which 
reflect the Top of Bank elevations for the CAP (x-secs 19.511 and 19.5311, 
these extensions are less than 0.5 ft. Due to the shallow depth of flooding at 
these ends, and the general trend of the topography which would show these 
spill flows falling back into the delineation area, the spills have been 
considered insignificant and the main flow discharge used in the delineation 
has not been reduced to reflect a loss of flow. 

For the 2 cross sections 
which reflect the Top of Bank elevations for the CAP (x-secs 19.515 and 
19.537). the vertical extensions of the computed water surface are in the 
ineffective flow portion of the cross sections. The modeling approach at the 
CAP is discussed in Section 2.2 Special Problems in the TDN. 

PLAN DATA 

Plan Title: Full spillway Flow 
Plan File : m:\Folders from V\Fcdspil1\TaskB\Power\Submit\DecO301\HEC-RAS\Vlneyard\£ull\VinFull.P01 

Geometry Title: Exlstlng Conditions Geometry 
Geometry File : rn:\Folders from V\Fcdspill\TaskB\Power\Suhmit\Dec0301\HEC- 

RAS\Vineyard\full\VinFull.GOl 

Flow Title : F u l l  Flow Profile (Mixed Flow Regime] 
Flow File : m:\Folders from V\Fcdspill\TaskB\Power\Submit\Dec0301\HEC- 

RAS\Vineyard\full\VinFull.FOl 

Plan Summary Information: 
Number of: Cross Sections = 66 Mulitple Openings = 0 

Culverts = 0 Inline Weirs = 0 
Bridges = 0 

Computational Information 
Water surface calculation tolerance = 0.01 
Critical depth calculaton tolerance = 0.01 
Maximm number of interations = 20 

Vineyard FRS 
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Maxlmum difference tolerance = 0.3 
Flow tolerance factor = 0.001 

Computation Options 
critical depth computed only where necessary 
Conveyance Calculation Method: At breaks in n values only 
Friction Slope Method: Average Conveyance 
Computational Flow Regime: Mixed Flow 

FLOW DATA 

Flow Title: Full Flow Profile (Mixed Flow Regime) 
Flow File : v:\~cdspill\~ask~\~ower\~ubmit\~ec0301\HEC-RAS\Vineyard\full\VinFull.F01 

Flow Data (cfsl 

River Reach RS 
Vineyard FRS Vineyard 20.000 
Vineyard FRS Vineyard 14.523 
Vineyard FRS Vineyard 3 

Boundary Conditions 

River Reach Profile 

Vlneyard FRS Vineyard PF 3 

upstream DOW~S cream 

Critical Known WS = 1417.78 

GEOMETRY DATA 

Geometry Title: Existing Conditions Geometry 
Geometry File : v:\~cds~ill\~ask~\~ower\Submit\~ec0301\HEC-RAS\Vineyard\full\VinFull.GO1 

CROSS SECTION RIVER: Vineyard FRS 
REACH: Vlneyard RS: 20.000 

INPUT 
Description: Emergency Spillway Crest 
Station Elevation Data nun= 47 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
9756.36 1580 9766.14 1580.77 9776.32 1580 9781.26 1579.35 9795.42 1578 
9796.86 1577.92 9812.93 1577.36 9829.49 1576.85 9836.21 1576 9847.19 1574.41 
9852.33 1574 9857.21 1573.61 9866.96 1573.37 9879.07 1573.2 9897.36 1573.25 
9916.23 1573.03 9948.22 1572.96 9971.81 1572.93 9998.43 1572.9310021.92 1572.96 
10047.04 1572.9610067.05 1572.9110084.73 1572.9810113.39 1573.210124.08 1573.2 
10139.34 1573.42 10148.5 1574 10151.8 1574.3910161.97 1575.93 10163.9 1576 
10210.34 1576.7310230.27 157810232.41 1578.1710245.63 1578.4110252.28 1578.27 
10299.13 1578.1710347.64 1578.03 10352.9 1578.0510401.36 1578.24 10447.5 1578.5 
10504.61 1578.710562.96 1578.4510642.45 1578.7410704.83 1579.0810779.59 1578.93 

Manning's n Values nun= 3 
Sta n Val Sta n Val Sta n Val 

9756.36 .022 9781.26 ,02210245.63 ,022 

Bank Sta: Left Right ~engths: Left channel Rlght Coeff Contr. Expan. 
9781.2610245.63 806.25 433.34 127.42 .3 .5 

Ineffective Flaw nun= 1 
Sta L Sta R Elev 

10245.6310929.22 1581.5 
Blocked Obstructions nun= 1 

sta L Sta R Elev 
10704.8310929.22 1581.5 

CROSS SECTION OUTPUT ProEile fPF 3 

E.G. Elev lftl 1579.17 Element Left OB Channel Right 08 
Vel Head I ftl 0.35 Wt. n-Val. 0.022 
W.S. Elev lftl 1578.82 Reach Len. Ifti 806.25 433.34 127.42 

2036.02 

* 
Crit W.S. (ftl 1576.33 Flow Area (sq it1 

Vineyard FI<S Full Spillway Plow 
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E.G. Slope (ftlftl 0 . 0 0 0 6 8 3  Area isq ftl 
0  Total lcfsl 9 7 0 0 . 0 0  Flow icfsl 
Top Width ift) 8 6 9 . 5 0  Top Width lftl 
Vel Total iftlsl 4 . 7 6  Avg. Vel. iftlsl 
Mar Chl Dpth iftl 5 . 9 1  Hydr. Depth iftl 
Conv. Total icfsl 3 7 1 1 1 8 . 6  Conv. (cis1 
Length Wtd. iftl 4 3 3 . 3 4  Wetted Per. lft) 
Mln Ch El (ftl 
Alpha 
Frctn Loss (£ti 
C & E LOSS ift) 

1 5 7 2 . 9 1  Shear llb/sq ftl 0 . 1 9  
1 . 0 0  Stream Power llb/ft sl 0 . 9 0  
0 . 5 3  Cum Volume lacre-ftl 1 9 1 8 . 9 1  6 7 6 . 1 7  1 0 4 9 . 3 8  
0 . 2 2  Cum SA (acres) 1 1 7 8 . 9 5  3 7 4 . 4 3  9 1 4 . 5 2  

Warning: The velocity head has changed by more than 0 . 5  ft ( 0 . 1 5  mi. This may indicate the need for 
additional cross sections. 

Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less 
than 0 . 7  or greater than 1 . 4 .  This may indicate the need for additional cross sections. 

FLOW DISTRIBUTION OUTPUT Profile #PF 3  

Left Sta Right Sta Flow Area W. P. % Conv. Hydr D. Velocity 
iftl ifti icfsi isq ftl ifti ifti iftlsl 
LB 9 7 8 1 . 2 6  9 8 7 4 . 1 3  8 0 8 . 3 4  2 4 7 . 1 7  8 7 . 5 3  8 . 3 3  2 . 8 3  3 . 2 7  
9 8 7 4 . 1 3  9 9 6 7 . 0 1  2 7 9 9 . 9 6  5 3 3 . 3 6  9 2 . 8 8  2 8 . 8 7  5 . 7 4  5 . 2 5  
9 9 6 7 . 0 1  1 0 0 5 9 . 8 8  2 9 0 5 . 6 0  545 .34  9 2 . 8 7  2 9 . 9 5  5 . 8 7  5 . 3 3  

Warning: The velocity head has changed by more than 0 . 5  ft ( 0 . 1 5  ml. This may indicate the need for 
additional cross sections. 

Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less 
than 0 . 7  or greater than 1 . 4 .  This may indicate the need for additional cross sections. 

CROSS SECTION RIVER: Vineyard FRS 
REACH: Vineyard 8s: 1 9 . 9 1 8  

INPUT 
Descriotion: 
station Elevation Data num= 2 2  ~ ~~ ~ ~ ~~ - - 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
9 6 6 8 . 8 9  1 5 7 7 . 4 8  9 6 8 1 . 4 2  1 5 7 7 . 3 2  9 6 9 5 . 9 8  1 5 7 7 . 1 9  9 7 0 9 . 3 1  1 5 7 7 . 0 8  9 7 9 6 . 7 3  1 5 7 6 . 7 1  

9 8 1 0 . 3  1 5 7 6 . 2 4  9 8 1 1 . 3  1 5 7 6 . 5 7  9 8 1 3 . 3 7  1 5 7 6  9 8 2 0 . 9 6  1 5 7 4  9 8 2 2 . 0 2  1 5 7 3 . 7 3  
9 9 5 1 . 7 2  1 5 7 3 . 5 8 1 0 0 9 3 . 1 5  1 5 7 3 . 4 2 1 0 1 1 1 . 6 9  1 5 7 4 1 0 1 2 0 . 7 1  1 5 7 4 . 2 8 1 0 1 2 8 . 2 6  1 5 7 6  

Manning's n Values num= 3  
Sta n Val Sta n Val Sta n Val 

9 6 6 8 . 8 9  . 0 2 2  9 8 1 1 . 3  . 0 2 2 1 0 1 4 1 . 3 3  . 0 2 2  

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan 
9 8 1 1 . 3 1 0 1 4 1 . 3 3  4 9 5 . 8 9  4 9 7 . 3 1  4 9 8 . 6 1  . 3  . 5  

Ineffective Flow num= 2  
Sta L Sta R Elev Sta L Sta R Elev 

9 6 6 8 . 8 9  9 8 1 1 . 3  1 5 7 9 . 5 4 1 0 1 4 1 . 3 3 1 0 2 4 5 . 2 8  1 5 7 9 . 5 4  

CROSS SECTION OUTPUT 

E.G. Elev lftl 
Vel Head iftl 
W.S. Elev iftl 
Crit W.S. IEtl 
E.G. Slope Iltiftl 
Q Total icfsl 
Top Width lftl 
Vel Total Iftlsl 
Max Chl Dpth iftl 
Conv. Total icfsl 
Length Wtd. ifti 
Min Ch El iftl 
Alpha 
FrCtn LOSS Iftl 
C & E LOSS ifti 

Profile f P F  3  

1 5 7 8 . 4 2  Element Left OB 
1 . 0 7  Wt. n-Val. 

1 5 7 7 . 3 5  Reach Len. iftl 4 9 5 . 8 9  
1 5 7 6 . 7 6  Flow Area isq ft) 

0 . 0 0 2 7 7 9  Area isq €ti 5 6 . 7 7  
9 7 0 0 . 0 0  Flow icfsi 

5 5 4 . 3 3  TopWldth IEtl 1 3 2 . 1 6  
8 . 3 2  Avg. Vel. iftlsl 
3 . 9 3  Hydr. Depth iftl 

1 8 4 0 0 7 . 8  Conv. icfsi 
4 9 7 . 3 1  Wetted Per. iftl 

1 5 7 3 . 4 2  Shear ilblsq ft) 
1 . 0 0  Stream Power ilblft s )  
1 . 8 0  Cum Volume lacre-ft) 1 9 1 8 . 3 8  
0 . 1 1  Cum SA (acres1 1 1 7 7 . 7 3  

Channel Right OB 
0 . 0 2 2  

4 9 7 . 3 1  4 9 8 . 6 1  

Vincynrd FRS Full Spillway Flow 
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Warning: Divided flaw computed tor this cross-sectlon. 
Warning: The energy loss was greater than 1.0 tt 10.3 m). between the current and prevlous cross 

section. This may indlcnte the need for additional cross sections. 

FLOW DISTRIBUTION OUTPUT Profile BPF 3 

Left Sta Right Sta Flow Area W.P. % Conv. Hydr D. Velocity 
lftl lttl lcfsl fsa ftl Iftl lftl 

Warning: Divided flow computed fur this cross-section. 
Warning:  he energy loss was greater than 1.0 ft 10.3 m). between the current and previous cross 

section. This may lndicate the need for additional cross sections. 

CROSS SECTION RIVER: Vineyard FRS 
REACH: vineyard RS: 19.824 

INPUT 
Description: 
Station Elevation Data num= 26 

Sta Elev Sta Elev Sta Elev Ste Elev Sta Elev 
9408.66 1577.91 9491.59 1577.38 9550.08 1576.38 9592.42 1576 9691.51 1575.28 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

9408.66 022 9827.15 .02210168.72 ,022 

Bank Sta:  eft Right 1,engths:  eft Channel ~ight Coetf Contr. Expan 
9827.1510168.72 424.27 427.26 382.35 .3 .5 

Ineffective Flow num= 1 
Sta L Sta R Elev 

10168.2210589.02 1578.14 

CROSS SECTION OUTPUT Profile WPF 3 

E.G. Elev iftl 
Vcl tread i ftl 
W.S. Elev IEtl 
Crit W.S. lftl 
E.G. Slope Iftlftl 
Q Total icfsl 
Top Width Iftl 
Vel Total iftlsl 
Max Chl Dpth iftl 
Conv. Total lcfsl 
Length Wtd. ifti 
Mln Ch El iftl 
Alpha 
Frctn Loss iftl 
C & E LOSS iftl 

1576.51 Element Left OB 
1.46 Wt. "-Val. 

1575.05 Reach Len. iftl 424.27 
1575.05 Flow Area lsq ftl 
0.004886 Area isq £ti 
9700.00 Flow (cfsl 
746.31 TopWidth lfti 
9.69 Avg. Vel. Ift/sl 
3.90 Hydr. Depth iftl 

138772.0 Conv. icfsl 
420.41 Wetted Per. lfti 
1571.58 Shear Ilblsq ftl 

1.00 Stream Power ilblft sl 
0.33 Cum Volume lacre-ftl 1918.06 
0.65 cum sA (acres) 11'76.97 

Channel Right 0B 
0.022 
427.26 382.35 

Warning: The energy equation could not be balanced within the specified number of iterations. The 
program used critical depth for the water surface and continued on with the calculations. 

Warnina: Divided flow comouced for this cross-section. 
Warning: The velocity head has changed by more than 0.5 Et 10.15 mi. This may indicate the need Ear 

additional cross sections. 
Warning: The conveyance ratio [upstream conveyance divided by downstream conveyance1 is less 

than 0.7 or greater than 1.4. 'This may indicate the need for additional cross sections 
Warning: The energy loss was greater than 1.0 ft 10.3 ml. between the current and previous cross 

section. This may indicate the need for additional cross sections. 
Warning: Durlng the standard step iterations, when the assumed water surface was set equal to 

critical depth, the calculated water surface came back below critical depth. This indicates 
that there is not a valid subcritical answer. The program defaulted to critical depth. 

Note: Multiple critical depths were found at this location. The critical depth wirh the lowest. 
valid, 

Vincyurd FRS Pull Spillway Flow 
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water sur face  was used 

FLOW DISTRIBUTION OUTPUT Profile WPF 3 

Warning: The energy equation could not be balanced within the specified number of iterations. The 
program used critical depth for the water surface and continued on with the calculations. 

Warning: Divided flow computed for this cross-section. 
Warning: The velocity head has changed by more than 0.5 ft 10.15 ml. This may indicate the need for 

additional cross sections. 
Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) 1s less 

than 0.7 or greater than 1.4. This may indicate the need for additional cross sections. 
Warning: The energy loss was greater than 1.0 ft (0.3 ml. between the current and previous cross 

section. This may indicate the need for additional cross sections. 
Warnjng: During the standard step iterations, when the assumed water surface was set equal to 

critical depth, the calculated water surface came back below critical depth. This indicates 
that there is not a valid subcritical answer. The program defaulted to critical depth. 

Note: Multiple critical depths were found at this location. The critical depth with the lowest, 
valid, 

water surface was used. 

CROSS SECTION RIVER: Vineyard FRS 
REACH: Vineyard RS: 19.743 

INPUT 
Descri~tion: 
Station Elevation Data mim= 4 9 ~ ~~ ~ ~~~~ -. 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
9013.45 1576.03 9014.58 1576 9075.85 1574.13 9114.32 1574.19 9116.96 1574 . . 

9124.8 1573.46 9139.12 1574 9139.82 1574.02 9168.13 1574.26 9173.03 1574 
9177.19 1573.73 9181.64 1574 9183.86 1574.16 9208.39 1574 9217.26 1573.94 
9358.69 1572.94 9500.11 1572.44 9641.52 1572.8 9782.96 1572.39 9850.08 1572.15 

Manning's n Values n m =  3 
Sta n Val Sta n Val Sta n Val 

9013.45 ,022 9850.08 .02210225.68 .022 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. 
9850.0810225.68 353.6 355.36 359.8 .3 

Ineffective Flow num= 2 
Sta L Sta R Elev Sta L Sta R Elev 

9013.45 9631.45 157810413.4510753.86 1578 

CROSS SECTION OUTPUT Profile #PF 3 

E.G. Elev Iftl 
Vel Head iftl . . 
W.S. Elev (ftl 
Crit W.S. lftl 
E.G. Slope lftlftl 
Q Total Iclsl 
Top Wldth lftl 
Vel Total Iftlsl 
Max Ch1 Dpth Iftl 
Conv. Total Icfs) 
Length Wtd. (£ti 
Min Ch El Ifti 
Alpha 
Frctn Loss lit) 
C & E LOSS lftl 

1574.95 Element Left OB 
0.16 Wt. n-Val. 0.022 

1574.79 Reach Len. lftl 353.60 
1572.20 Flow Area lsq ftl 500.57 
0.000301 Area lsq ft) 1390.44 
9700.00 Flow lcfsl 1019.81 
1683.34 Top Width lftl 795.98 

3.09 Avg. Vel. (ftlsl 2.04 
6.18 Hydr. Depth Iftl 2.29 

558642.0 Conv. lcfsl 58732.6 
356.62 Wetted Per. lftl 218.63 
1569.83 Shear Ilblsq ftl 0.04 

1.06 Stream Power Ilblft s )  0.09 
0.08 Cum Volume Iacreftl 1911.29 
0.06 Cum SA (acres1 1173.10 

Channel Right OB 
0.022 0.022 
355.36 359.80 
1762.09 880.04 

Vineyard FKS Full Spillway Flow 
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FLOW DISTRIBUTION OUTPUT Profile RPF 3  

CROSS SECTION RIVER: Vineyard FRS 
REACH: Vineyard RS: 1 9 . 6 7 6  

INPUT 
Description: 
Station Elevation Data num= 4  8  

Sta Elev Sta Elev Sta Elev Sea Elev Sta Elev 
7 9 8 0 . 2 7  1 5 7 4 . 9 5  8 1 2 1 . 7 8  1 5 7 4 . 4 9  8 2 6 3 . 2  1 5 7 4 . 1 6  8 3 4 1 . 8 9  1574 8 3 5 7 . 1 8  1 5 7 3 . 9 2  
8 3 8 1 . 5 3  1 5 7 2  8 3 8 4 . 4 7  1 5 7 1 . 5 9  8 3 8 8 . 4 8  1 5 7 2  8 4 0 4 . 6 3  1 5 7 2 . 8 4  8 4 2 2 . 7  1 5 7 3 . 5 4  
8 4 4 8 . 4 6  1 5 7 3 . 3 7  8 4 8 3 . 4 7  1 5 7 3 . 0 7  8 4 9 5 . 5 2  1 5 7 3 . 6 2  8 5 4 6 . 0 4  1 5 7 2 . 9 9  8 6 8 7 . 4 6  1 5 7 2 . 3 7  
8 8 2 8 . 8 9  1 5 7 2 . 0 6  8 9 7 0 . 3 1  1 5 7 2 . 3 7  9 0 3 6 . 1 1  1 5 7 3  9 1 1 1 . 7 3  1 5 7 2 . 8  9 1 6 9 . 9 3  1 5 7 2  
9253.16  1 5 7 1 . 3 2  9394.56  1 5 7 1 . 9 6  9 5 3 5 . 9 9  1 5 7 0 . 9 8  9 6 1 2 . 6 2  1 5 7 0  9 6 7 7 . 4 3  1 5 6 9 . 1 4  
9 8 1 8 . 8 3  1 5 6 8 . 2 8  9 8 9 7 . 6  1 5 6 8 . 1 9  9 9 0 8 . 0 2  1 5 6 8 . 2 9  9 9 6 0 . 2 6  1 5 6 8 . 0 6 1 0 1 0 1 . 6 8  1 5 6 8 . 3 5  

1 0 2 4 3 . 0 9  1 5 6 8 . 8 3 1 0 3 0 4 . 9 1  1 5 6 8 . 8 6 1 0 3 3 4 . 6 8  1 5 6 8 . 8 7 1 0 3 7 2 . 3 9  156810467.52  1 5 6 7 . 2  
1 0 5 9 5 . 0 4  1 5 6 7 . 3 1 1 0 8 5 6 . 0 3  1 5 6 7 . 0 6  1 0 8 6 6 . 3  1 5 6 7 . 1 1 1 0 9 0 5 . 1 6  1 5 6 7 . 0 8 1 0 9 1 7 . 3 7  1 5 6 7 . 4 2  
1 0 9 1 8 . 8 9  1 5 6 8 1 0 9 2 4 . 1 4  1 5 7 0 1 0 9 2 9 . 3 8  1 5 7 2 1 0 9 3 4 . 6 2  157410939.87  1 5 7 6  
1 0 9 4 5 . 1 1  1 5 7 8 1 0 9 4 8 . 2 8  1 5 7 9 . 2 2 1 0 9 5 4 . 1 2  1 5 7 9 . 1 1  

Manning's n Values num= 3  
Sta n Val Sta n V a l  Sta n Val 

7 9 8 0 . 2 7  . 0 5  9818.83  . 0 5 1 0 2 4 3 . 0 9  . 0 5  

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan 
9 8 1 8 . 8 3 1 0 2 4 3 . 0 9  3 4 7 . 4 5  3 2 6 . 1 9  2 3 7 . 5 4  . 3  . 5  

Ineffective Flow num= 2 
Sta L Sta R Elev Sta 1, Sta R Elev 

7 9 8 0 . 2 7  9 4 8 1 . 7 8  1 5 7 6 1 0 6 2 1 . 7 8 1 0 9 5 4 . 1 2  1 5 7 6  

CROSS SECTION OUTPUT 

E.G. Elev (ft) 
Vel Head 1 ft) 
W.S. Elev (Et) 
Crit W.S. (Etl 
E.G. Slope (ft/ftl 
Q Total icfs) 
TOP Width (ftl 
V e l  T o t a l  (ftls) 
Max Chl Dpth Ift) 
Conv. Total (cis1 
Length Wtd. (ftl 
Min Ch E l  (£ti 
Alpha 
Frctn Lass (ftl 
C & E Loss (ft) 

Profile KPF 3  

1 5 7 4 . 8 0  Element Left DB Channel 
0 . 0 3  Wt. n-Val. 0 . 0 5 0  0 . 0 5 0  

1 5 7 4 . 7 7  Reach Len. lft) 3 4 7 . 4 5  3 2 6 . 1 9  
1 5 6 9 . 7 2  Flow Area (sq ftl 1 7 1 8 . 6 7  2 7 3 1 . 5 9  

0 . 0 0 0 1 8 4  Area isq ft) 4 5 8 5 . 1 5  2 7 3 1 . 5 9  
9 7 0 0 . 0 0  Flow icfs) 2 0 5 1 . 3 6  3 8 0 8 . 8 9  
2 9 0 2 . 4 2  Top Width (ft) 1 7 8 4 . 5 9  4 2 4 . 2 6  

1 . 3 7  Avg. Vel. (Etls) 1 . 1 9  1 . 3 9  
7 . 7 1  Hydr. Depth (ft) 5 . 1 0  6 . 4 4  

7 1 5 4 8 4 . 9  Conv. (cfs) 1 5 1 3 1 1 . 3  2 8 0 9 4 9 . 1  
2 9 9 . 1 2  Wetted Per. Iftl 3 3 7 . 0 7  4 2 4 . 2 6  

1 5 6 8 . 0 6  Shear (lb/sq ftl 0 . 0 6  0 . 0 7  
1 . 0 2  Stream Power (lbift s )  0 . 0 7  0 . 1 0  
0 . 0 4  Cum Volume lacre-ft) 1 8 8 7 . 0 3  6 1 5 . 9 8  
0 . 0 1  Cum SA (acres1 1 1 6 2 . 6 2  3 5 9 . 9 5  

FLOW DISTRIBUTION OUTPUT P r o t i l e  RPF 3  

Left Sta Right Sta Flow Area W.P. % Con". Hydr D. 
iftl (Etl (Cf~l isq ft) ift) (ftl 
9 4 5 1 . 1 2  9 6 3 4 . 9 7  6 4 7 . 5 2  6 3 3 . 8 9  1 5 3 . 2 0  6 . 6 8  4 . 1 4  
9 6 3 4 . 9 7  9 8 1 8 . 8 3  1 4 0 3 . 8 5  1 0 8 4 . 7 9  1 8 3 . 8 6  1 4 . 4 7  5 . 9 0  
LB 9 8 1 8 . 8 3  9 9 0 3 . 6 8  7 8 1 . 6 4  5 5 4 . 9 9  8 4 . 8 5  8 . 0 6  6 . 5 4  
9 9 0 3 . 6 8  9 9 8 8 . 5 3  7 9 8 . 1 8  5 6 2 . 0 1  8 4 . 8 5  8 . 2 3  6 . 6 2  
9 9 8 8 . 5 3  1 0 0 7 3 . 3 9  7 8 7 . 3 9  5 5 7 . 4 3  8 4 . 8 5  8 . 1 2  6 . 5 7  
1 0 0 7 3 . 3 9  1 0 1 5 8 . 2 4  7 4 7 . 9 9  5 4 0 . 5 3  8 4 . 8 5  7 . 7 1  6 . 3 7  
1 0 1 5 8 . 2 4  RB 1 0 2 4 3 . 0 9  6 9 3 . 6 8  5 1 6 . 6 2  8 4 . 8 5  7 . 1 5  6 . 0 9  

Vincyard FRS 
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Right 08 
0 . 0 5 0  

2 3 7 . 5 4  
2 6 2 2 . 9 1  

Velocity 
iftisi 

1 . 0 2  
1 . 2 9  
1 . 4 1  
1 . 4 2  
1 . 4 1  

- 
Full Spillway Flow 



CROSS SECTION RIVER: Vineyard FRS 
REACH: Vineyard RS: 1 9 . 6 1 4  

INPUT 
Description: 
station Elevation Data num= 1 0 3  

Sta Elev sta Elev Sta Elev Sta Elev Sta Elev 
7 6 1 6 . 4 1  1 5 7 4 . 4  7 6 5 9 . 7 7  1 5 7 4 . 3 3  7 6 6 8 . 6 4  1574  7 6 7 1 . 1 5  1 5 7 3 . 9 1  7 6 8 6 . 8 8  1 5 7 3 . 6 7  

Manning's n Values nun= 3  
Sta n Val Sta n Val Sta n Val 

7 6 1 6 . 4 1  . 0 5  9 7 0 0 . 8 1  , 0 8 1 0 8 2 7 . 6 4  . 0 5  

Bank Sta: Left Right Lengths: Left Channel Right Coetf Contr. Expan. 
9 5 0 5 9 3 1 0 2 9 5 . 7 8  8 7 6 . 6 2  4 0 4 . 6 4  2 6 9 . 2 5  . 3  . 5  

Inetfectlve Flow n m =  2  
Sta L Sta R Elev Sta L Sta R Elev 

7 6 1 6 . 4 1  9 3 1 6 . 4 1  1 5 7 6 1 0 7 4 1 . 4 1 1 1 0 8 1 . 9 2  1576  

CROSS SECTION OUTPUT Profile UPF 3  

E.G. Elev (tt) 
Vel Head ILtl 
W.S. Elev iftl 
Crit W.S. Iftl 
E.G. Slope lftlftl 
Q Total lctsl 
Top Width lfti 
Vel Total Ittlsl 
Max Chl Dpth (it) 
Conv. Total lcfsi 
Length Wtd. Ifti 
Min Ch El (ft) 
Alpha 
Frctn Loss ifti 
C & E LOSS lftl 

1 5 7 4 . 7 6  Element 
0 . 0 1  Wt. n-Val. 

1 5 7 4 . 7 4  Reach Len. lft) 
1 5 6 7 . 6 6  Flow Area isq fti 

0 . 0 0 0 0 9 9  Area lsq ft) 
9 7 0 0 . 0 0  Flow ICES) 
3446.84  Top Width ift) 

0.84  Avg. Vel. lftls) 
9 . 4 0  Hydr. Depth iftl 

9 7 6 6 2 7 . 6  Conv. icts) 
4 9 0 . 1 3  Wetted Per. lftl 

Left OB Channel 
0 . 0 5 0  0 . 0 7 1  

8 7 6 . 6 2  4 0 4 . 6 4  

~~ ~~ 

1 5 6 6 . 0 0  Shear llblsq ttl 0 . 0 4  0 . 0 5  
1 . 0 3  Stream Power (lblft s l  0 . 0 4  0 . 0 4  
0 . 1 0  Cum Volume (acre-ftl 1 8 4 0 . 3 4  5 8 1 . 4 7  
0 . 0 2  Cum SA (acres) 1 1 4 7 . 9 7  3 5 5 . 4 0  

Right OB 
0 . 0 8 0  

2 6 9 . 2 5  
3 7 7 2 . 5 6  
6 5 7 1 . 6 0  
2 8 9 0 . 8 2  

7 6 7 . 4 7  
0 . 7 7  
8 . 4 7  

2 9 1 0 5 7 . 7  

Warning: The cross-section end points had to be extended vertically for the computed water surface. 
Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less 

than 0 . 7  or greater than 1 . 4 .  This may indicate the need tor additional cross sections. 

FLOW DISTRIBUTION OUTPUT Profile #PF 3  

Left Sta Right Sta Flow Area W.P. % Conv. Hydr D. Velocity 
lftl l~f5l ISU Ltl lftl l f r i  l f e l a i  

Vineyard FRS Full Spillway Flow 
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Warning: The cross-section end points had to be extended vertically f o r  the computed wa 
Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is 

than 0 . 7  or greater than 1 . 4 .    his may indicate the need for additional cross 

CROSS SECTION RIVER: Vineyard FRS 
REACH: Vineyard RS: 1 9 . 5 3 7  

INPUT 
Description: Top of CAP - East Bank 
Station Elevation Data n u =  1 0 8  

Sta Elev Sta Elev Sta Elev Sta Elev sta Elev 
7 9 4 5 . 6 1  1 5 7 2 . 5 8  8 0 2 0 . 2 8  1 5 7 2 . 3 4  8 0 9 4 . 5 5  1 5 7 2 . 3 7  8 1 7 1 . 4 3  1 5 7 2 . 5 1  8 2 3 8 . 7 4  1 5 7 2 . 4 6  
8 3 2 0 . 6 1  1 5 7 2 . 6 8  8 4 0 1 . 2 3  1 5 7 3 . 2 5  8467 1 5 7 2 . 8 9  8539 1 5 7 2 . 9 6  8616 1 5 7 3 . 1 1  
8 6 8 9 . 4 8  1 5 7 2 . 6 1  8 7 6 1 . 5 3  1 5 7 2 . 5 6  8 8 3 9 . 5 4  1 5 7 2 . 7 5  8 9 3 3 . 3  1 5 7 2 . 8 2  9 0 1 2 . 6 1  1 5 7 2 . 8 5  
9 0 9 4 . 1 9  1 5 7 2 . 8 5  9 1 6 9 . 6 3  1 5 7 2 . 8 5  9 2 5 0 . 4 9  1 5 7 2 . 8 7  9 3 3 7 . 7 8  1 5 7 2 . 8  9 4 3 1 . 7  1 5 7 2 . 8 5  
9 5 1 9 . 1 9  1 5 7 3 . 1 8  9 5 9 5 . 4 5  1 5 7 2 . 9 6  9 6 6 8 . 9 8  1 5 7 3 . 0 1  9 7 4 8 . 5 4  1 5 7 2 . 8  9 8 2 9 . 0 7  1 5 7 2 . 6 1  
9 9 2 7 . 6 6  1 5 7 2 . 8 2 1 0 0 0 9 . 7 3  1 5 7 2 . 8 5 1 0 0 8 0 . 6 7  1 5 7 2 . 9 6 1 0 1 6 2 . 0 2  1 5 7 3 . 0 1 1 0 2 5 3 . 2 1  1 5 7 2 . 7 3  

1 0 3 2 3 . 5 5  1 5 7 2 . 5 6 1 0 4 0 6 . 8 1  1 5 7 2 . 7 7 1 0 4 8 5 . 9 3  1 5 7 2 . 8 1 0 5 6 5 . 0 5  1 5 7 2 . 9 9  1 0 6 2 9 . 6  1 5 7 2 . 8 2  
1 0 7 1 1 . 6 2  1 5 7 2 . 9 9 1 0 7 8 7 . 6 3  1 5 7 3 . 0 1 1 0 8 4 7 . 3 2  1 5 7 3 . 1 8 1 0 9 0 5 . 9 2  1 5 7 3 . 1 6 1 0 9 7 3 . 7 6  1 5 7 3 . 0 1  
1 1 0 4 3 . 2 3  1 5 7 2 . 7 5  1 1 1 1 3 . 1  1 5 7 2 . 5 1 1 1 1 7 5 . 2 9  1 5 7 2 . 4 6 1 1 2 3 7 . 1 6  1 5 7 2 . 8 1 1 3 0 5 . 4 4  1 5 7 2 . 8 5  
11356.94  1 5 7 2 . 2 7  1 1 4 1 1 . 8  1 5 7 2 . 2 2 1 1 4 7 9 . 1 5  1 5 7 2 . 1 9 1 1 4 8 0 . 2 6  1 5 7 2 . 1 9  1 1 5 4 2 . 9  1 5 7 2 . 1  
1 1 5 9 6 . 6 3  1 5 7 2 . 2 2  1 1 6 6 6 . 5  1 5 7 2 . 2 4  1 1 7 4 9 . 4  1 5 7 2 . 2 4 1 1 8 3 0 . 1 5  1 5 7 2 . 3 9 1 1 8 9 9 . 1 6  1 5 7 2 . 5 3  
1 1 9 5 8 . 3 4  1 5 7 2 . 4 4 1 1 9 7 0 . 0 2  1 5 7 2 . 1 1 2 0 0 2 . 5 4  1 5 7 2 1 2 0 1 9 . 5 3  1 5 7 1 . 9 5 1 2 0 6 8 . 6 8  1 5 7 1 . 7 6  
1 2 1 1 5 . 1 4  1571.9712208.51 .  1 5 7 1 . 9 5 1 2 2 3 3 . 5 2  1 5 7 2 1 2 2 5 6 . 6 3  1 5 7 2 . 0 5  1 2 2 6 9 . 6  1572  
1 2 3 0 9 . 9 3  1 5 7 1 . 8 5 1 2 3 6 0 . 5 4  1 5 7 1 . 7 8 1 2 4 1 2 . 9 2  1 5 7 1 . 9 7 1 2 4 6 2 . 5 9  1 5 7 1 . 9 5 1 2 4 8 4 . 6 2  1 5 7 2  
1 2 5 1 6 . 2 3  1 5 7 2 . 0 7 1 2 5 7 7 . 3 4  1 5 7 2 . 1 4 1 2 6 0 4 . 3 5  1 5 7 2 1 2 6 3 1 . 7 9  1 5 7 1 . 8 5 1 2 6 8 3 . 1 5  1 5 7 1 . 7 8  
1 2 7 2 6 . 9 1  1 5 7 1 . 7 3 1 2 7 7 1 . 5 9  1 5 7 1 . 5 9 1 2 8 1 7 . 6 7  1 5 7 1 . 8 1 2 8 6 0 . 9 8  1 5 7 1 . 8 5 1 2 9 1 3 . 8 7  1 5 7 1 . 8 8  

1 2 9 6 2 . 1  1 5 7 1 . 9  1 3 0 1 4 . 9  1 5 7 1 . 6 8 1 3 0 6 8 . 1 1  1 5 7 1 . 5 9 1 3 1 1 7 . 4 5  1 5 7 1 . 7 6 1 3 1 6 4 . 8 7  1 5 7 1 . 8  
1 3 2 1 7 . 3 9  1 5 7 1 . 8 3 1 3 2 6 4 . 3 6  1 5 7 1 . 5 6 1 3 3 2 4 . 0 4  1 5 7 1 . 5 1 1 3 3 7 5 . 5 8  1 5 7 1 . 4 6 1 3 4 2 9 . 8 3  1 5 7 1 . 6 8  
1 3 4 8 0 . 2 7  1 5 7 1 . 5 6 1 3 5 3 1 . 2 9  1 5 7 1 . 3 7  1 3 5 7 9 . 6  1 5 7 1 . 4 6  1 3 6 2 8 . 4  1 5 7 1 . 6 6 1 3 7 2 1 . 8 6  1 5 7 1 . 4 9  
1 3 7 6 6 . 1 2  1 5 7 1 . 4 1 1 3 8 1 0 . 8 2  1 5 7 1 . 4 1  1 3 8 4 8 . 3  1 5 7 1 . 3 9 1 3 9 0 8 . 1 1  1 5 7 1 . 4 6 1 3 9 6 5 . 9 1  1 5 7 1 . 1 5  

1 4 0 1 3 . 9  1 5 7 1 . 5 1  1 4 0 5 7 . 9  1 5 7 1 . 5 4 1 4 0 9 8 . 5 1  1 5 7 1 . 5 6 1 4 1 3 8 . 1 8  1 5 7 1 . 4 4 1 4 2 0 7 . 2 1  1 5 7 1 . 6 1  
1.4252.27 1 1 7 1 . 5 9  1 4 3 0 3 . 1  1 5 7 1 . 2 7  1 4 3 4 8  1 5 7 1 . 5 4  

Manning's n Values num= 3  
Sta n Val Sta n Val Sta n Val 

7 9 4 5 . 6 1  , 0 2 2  9 3 3 7 . 7 8  , 0 2 2 1 0 2 5 3 . 2 1  , 0 2 2  

Bank Sta: Left Right ~engths: Left Channel Right CoeEi Contr. Expan. 
9 3 3 7 . 7 8 1 0 2 5 3 . 2 1  1 1 9 . 0 5  1 1 5 . 3 3  1 2 6 . 6 8  . 3  . 5  

Ineffective Flow n u =  2  
Sta L Sta R Elev Sta L Sta R Elev 

7 9 4 5 . 6 1  8 4 4 0 . 6 1  1 5 7 5 . 5 1 0 8 4 5 . 6 1  1 4 3 4 8  1 5 7 5 . 5  

CROSS SECTION OUTPUT 

E.G. Elev lftl 
Vel Head lftl 
W.S. Elev lft) 
Crit W.S. Ifti 
E.G. Slope Iftlft) 
Q Total Icfs) 
Top Wldth lftl 
Vel Total Iftis) 
Max C h l  Dpth iftl 
Conv. Total lcfsl 
Length Wtd. Ift) 
Min Ch El lftl 
Alpha 
F r c t n  1.oss iftl 
C & E LOSS lftl 

Profile #PF 3  

Element Left 0B 
Wt. n-Val. 0 . 0 2 2  
Reach Len. lftl 1 1 9 . 0 5  
F low Area Is4 ft) 1 5 3 9 . 3 9  
Area lsq ftl 2 5 0 2 . 5 0  
F low Icfsl 3 7 1 8 . 6 1  
Top Width lft) 1.392.17 
Avg. Vel. lftlsl 2 . 4 2  
Hydr. Depth Iftl 1 . 7 2  
Canv. lcfsl 1 4 9 0 1 7 . 2  
Wetted Per. lft) 8 9 7 . 1 7  
Shear llblsq ftl 0 . 0 7  
stream power Ilblft S )  0 . 1 6  
Cum Volume lacre-ftl 1 1 4 3 . 4 8  
Cum SA lacresl 1 1 1 4 . 9 5  

Channel 
0 . 0 2 2  

1 1 5 . 1 3  
1 5 1 7 . 9 3  
1 5 1 7 . 9 3  
3 5 8 4 . 1 4  

9 1 5 . 4 3  

ter surface 
less 
sections. 

Right OB 
0 . 0 2 2  

Full Spillway Plow Vineyard FI<S 
Page 8 of 93 



Warning: The crosssection end polnts had to be extended vertically for the computed water surface 
Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less 

than 0.7 or greater than 1.4. This may indicate the need for additional cross sections. 

FLOW DISTRIBUTION OUTPUT 

Left Sta Right Sta 

Profile #PF 

Flow 
lcfsl 

231.10 

Area 
isq £ti 
99.87 
213.92 
263.91 
251.64 
237.62 
235.86 

W.P. % conv. 
Ift) 

Hvdr D. Velocitv 
lftl 1tt1 
8363.26 8502.48 

Warning: The cross-section end points had to be extended vertically for the computed water surface. 
Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less 

than 0.7 or greater than 1.4. This may indicate the need for additional cross sections. 

CROSS SECTION RIVER: Vineyard FRS 
REACH: Vineyard 8 5 :  19.515 

INPUT 
Description: Top of CAP - West Bank 
Station Elevation Data n m =  79 

Sta Elev Sta Elev s t -   lev Srr, ~l ex,  S T *  ~ 1 - ~ r  

Manning's n Values n m =  3 
Sta n Val Sta n Val Sta n Val 

7978.26 ,022 9399.46 .02210218.58 .022 

Bank Sta: Left Right Lengths: Left Channel Right 
9399.4610218.58 384.02 203.25 127.25 

Ineffective Flow nun= 2 
Sta L Sta R Elev Sta L Sta R Elev 

7978.26 8278.26 1574.510913.2614413.29 1574.5 

Coeff Contr 
.3 

CROSS SECTION OUTPUT Profile #PF 3 

E.G. Elev lftl 1574.38 Element 
Vel Head lftl 0.37 Wt. n-Val. 
W.S. Elev lftl 1574.02 Reach Len. lftl 
Crit W.S. lit) 1574.02 Flow Area (sq ftl 
E.G. Slope Ift/ftl 0.005497 Area lsq ftl 
Q Total Icfsl 9700.00 Flow (cfsl 
Top Width lftl 6435.03 Too Width lftl 

Left 0B Channel Right 08 
0.022 0.022 
203.25 127.25 
526.73 344.86 

vei Total ift/s~ 4.59 AVY. vel. (ft/s~ 
Max Chi Dpth lftl 2.95 Hydr. Depth lftl 
Conv Total lcfsl 130828.7 Conv. (cfsl 
Length Wtd. (ftl 260.95 Wetted Per. lftl 
Mln Ch El (ftl 1573.01 Shear llb/sa £ti 

819.12 694.68 
0.22 0 1 7  

Pull Spillway Plow Vineyard FKS 
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Alpha 
Frctn Loss iftl 
C h E LOSS lft) 

1.12 Stream power (lb/ft sl 2.04 0.82 0.53 
1.79 Cum Volume (acre-ftl 1737.92 541.59 887.46 
0.1.0 Cum SA lacres) 1111.10 345.19 870.83 

Warnlng: The energy equation could not be balanced within the specified number of iterations. The 
program used critical depth for the water surface and continued an with the calculations. 

Warning: The cross-section end points had to be extended vertically for the computed water surface. 
Warning: The energy loss was greater than 1.0 ft (0.3 mi. between the current and previous cross 

section. This may indicate the need for additional cross sections. 
Warning: During the standard step iterations, when the assumed water surface was set equal to 

critical depth, the calculated water surface came back below critical depth. This indicates 
that there is not a valid subcritical answer. The program defaulted to criCical depth. 

Warning: The parabol~c search method failed to converge on critical depth. The program will try the 
cross section slicelsecant method to find critical depth. 

Note: Multiple critical depths were found at this location. The critical depth with the lowest. 
valid, 

water surface was used. 

FLOW DISTRIBUTION OUTPUT Profile #PF 3 

Left Sta Right Sta Flow Area W.P. % Conv. Hydr 0. Velocity 
(ftl ifti (CfS) (54 ftl (£ti (ftl lEt/s) 
8262.50 8404.62 736.75 139.06 126.36 7.60 1.10 5.30 

Warning: The energy equatiorr could not be balanced within the specified number of iterations. The 
program used critical depth for the water surface and continued on with the calculations. 

Warning: The cross-section end points had to be extended vertically for the computed water surface. 
Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross 

section. This may indicate the need for additional cross sections. 
Warning: During the standard step iterations, when the assumed water surface was set equal to 

critical depth, the calculated water surface came back below critical depth. This indicates 
that there is not a valid subcritical answer. The program defaulted to critical depth. 

Warning: The parabolic search method failed to converge on critical depth. The program will try the 
cross section sllcelsecant method to find critical depth. 

Note: Multiple critical depths were found at this location. The critical depth with the lowest. 
valid, 

water surface was used. 

CROSS SECTION RIVER: Vineyard FRS 
REACH: Vineyard RS: 19.477 

INPUT -~ ~ 

Description: Downstream of CAP 
Station Elevation Data num= 

Sta Elev Sta Elev 
7983.58 1562.41 8045.31 1562.09 
8162.36 1562.11 8183.58 1562.39 
8383.58 1562.15 8417.47 1562.05 

213 
Sta 

8054.43 
8222.5 

8483.57 

Elev 
1562 

1563.01 
1562.13 

sta 
8083.59 
8256.74 
8564.48 

Elev 
1561.7 
.562.51 

1562 

sta 
8141.47 
8283.57 
8569.78 

8579.84 1562 8583.59 15621 8683.58 1562.56 8783.59 1562.61 8883.58 1562.61 
8983.59 1562.63 9083.58 1562.63 9183.57 1562.46 9283.58 1562.58 9367.01 1562.45 
9383.44 1562.11 9383.57 1562.03 9415.68 1562.56 9441.42 1562.53 9472.89 1562.16 
9473.59 1562 9486.06 1560 9491.07 1559.37 9495.59 1560 9512.29 1562 
9519.26 1562.81 9546.72 1562 9581.95 1560.7 9612.9 1562 9614.85 1562.19 
9615.51 1562 9622.18 1560 9624.71 1559.09 9630.69 1560 9645.13 1561.89 
9650.83 1561.38 9655.6 1562 9658.15 1562.21 9669.03 1562 9669.06 1562 
9682.29 1560.05 9692.48 1561.86 9701.38 1560.28 9708.36 1561.14 9722.96 1560 
9732.87 1558.28 9740.66 1560 9749.04 1561.78 9783.59 1561.96 9793.53 1560 
9793.59 1559.99 9793.69 1560 9810.35 1562 3811.05 1562.07 9819.53 1562 
9874.15 1561.55 9896.1 1560.31 9908.76 1561.18 9920.4 1561.1 9927.05 1560 
9929.79 1559.56 9933.48 1560 9946.82 1561.65 9993.51 1561.58 9999.93 1560.62 

Vineyard FRS 
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Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

7983.58 .05 9472.89 .0510143.37 .05 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. 
9472.8910143.37 404.21 378.84 343.37 .3 

Ineffective Flow num= 1 
Sta L Sta R Elev 

10993.5814401.58 1566 

CROSS SECTION OUTPUT Profile #PF 3 

E.G. Elev lftl 
Vel Head Iftl 
W.S. Elev lftl 
Crit W.S. lftl 

1568.01 Element Left OB 
6.05 Wt. "-Val. 0.050 

1561.96 Reach Len. lftl 404.21 
1562.90 Flow Area Is0 £ti 11.33 . 

E.G. Slope Iftlftl 0.614162 Area (sqftl 
Q Total (cfsl 9700.00 Flow lcfsl 
Top Width lft) 3613.38 Top Width lftl 
Vel Total lftlsl 19.20 Avg. Vel. lft/sl 
Max Chl Duth (Etl 3.68 Hvdr. Deuth (ft) 
Conv. Total lcfsl 12377.4 conv. 85.7 
Length Wtd. Iftl 376.22 Wetted Per. lftl 88.39 
Min Ch El lftl 1558.28 Shear 11bIsq ftl 4.92 
Alpha 1.06 Stream Power llb/ft sl 29.12 
Frctn Loss iftl 4.78 Cum Volume lacre-€tl 1730.94 
C & E LOSS lftl 1.68 Cum SA lacresl 1104.45 

Channel 
0.050 
378.84 

Warning: Divided flow computed for this cross-section. 
Warning: The velocity head has changed by more than 0.5 ft 10.15 ml. This may indicate the need for 

additional cross sections. 
Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less 

than 0.7 or greater than 1.4. This may indicate the need for additional cross sections. 
Warning: The energy loss was greater than 1.0 ft 10.3 m). between the current and previous cross 

section. This may indicate the need for additional cross sections. 
Warning: The parabolic search method failed to converge on critical depth. The program will try the 

cross section slicelsecant method to find critical depth. 
Note: Multiple critical depths were found at this location. The critlcal depth with the lowest, 
valid, 

water surface was used. 
Note: Program found supercritical flow starting at this cross section 

FLOW DISTRIBUTION OUTPUT Profile #PF 3 

Left Sta Right Sta Flow Area W.P. %Conv. HydrD. Velocity 
lftl lftl ICES1 1.50 ftl lftl lftl Iftl~I 

- 
Vincyard F'RS Full Spcllway Flow 
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Warning: Divided flow computed for this cross-section. 
Warning: The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need Lor 

additional cross sections. 
Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less 

than 0.7 or greater than 1.4. This may indicate the need for additional cross sections. 
Warning: The energy loss was greater than 1.0 ft 10.3 m) . between the current and previous Cross 

section. This mav indicate the need Lor additional cross sections. ~~ ~ ~ 

Warning: The parabolic search method failed to converge on critical depth. The program will try the 
cross section slicelsecant method to find critical depth. 

Note: Multiple critical depths were found at this location. The critical depth with the lowest. 
valid. 

water surface was used. 
Note: Program found supercritical flow starting at this cross section 

CROSS SECTION RIVER: Vineyard FRS 
REACH: Vineyard RS: 19.405 

INPUT 
Description: 
Station Elevation Data num= 122 

Stn Plev Sta Elev St:a Elev Sta Elev sta Elev 

Manning's n Values n m =  3 
Sta n Val. Sta n Val Sta n Val 

8144.55 .05 9686.39 ,0510079.61 .05 

Bank Sta: [.eft Right Lengths: Left Channel Rlght Coeff Contr. Expan 
9686.3910079.61 436.68 426.43 402.95 .3 .5 

Ineffective Flow n u =  1 
Sta L Sta R Elev 

11194.5514323.33 1561.5 

CROSS SECTION OUTPUT Profile #PF 3 

Left OB Channel Right OB 
0.050 0.050 0.050 
436.68 426.43 402.95 

E.G. Elev Ift) 
Vel Head Iftl 
W.S. Elcv (ftl 

1560.66 Element 
0.17 Wt. n-Val. 

1560.49 Reach Len. Ifti 

Vineyard PRS Full Spillway Flow 
Pagc 12 of 93 



Crit W.S. iftl 1560.14 Flow Area isq ftl 1149.84 876.25 1295.36 
E.G. Slope iftift) 0.007020 Area isq £ti 1149.84 876.25 6038.69 
Q Total icfsl 9700.00 Flow icfsi 2441.92 3693.43 3564.65 
Top Width i ft) 6158.18 Top Width iftl 1521.24 393.22 4243.72 
Vel Total iftlsl 2.92 Avg. Vel. ift/sl 2.12 4.22 2.75 
Max Chl Dpth ifti 5.79 Hydr. Depth iftl 0.76 2.23 1.16 
Conv. Total (cfsi 115770.0 Conv. (cfsl 29144.5 44081.3 42544.3 
Length Wtd. iftl 419.98 Wetted Per. iftl 1521.66 397.86 1114.95 
Min Ch El (ftl 1554.70 Shear (lblsq fti 0.33 0.97 0.51 
Alpha 1.25 StreamPower ilblftsl 0.70 4.07 1.40 
Frctn Loss (ftl 3.00 Cum Volume (acre-ftl 1725.55 533.39 840.39 
C & E LOSS (ftl 0.00 Cum SA (acres1 1096.98 337.59 832.16 

Warning: Divided flow computed for this cross-section. 
Warning: The cross-section end points had to be extended vertically for the computed water surface 
Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross 

section. This may indicate the need for additional cross sections. 
Note: Hydraulic jw has occurred between this cross section and the previous upstream section. 

FLOW DISTRIBUTION OUTPUT' Profile #PF 3 

Left Sta Right Sta Flow 
(ftl Iftl icfsl 
8144.55 8298.73 242.29 
8298.73 8452.92 787.35 
8452.92 8607.10 2 5 5 .  R 9  

Area 
isq ftl 
115.50 
244.76 

W.P. 
iftl 

138.25 

8 Conv. Hydr D. 
Ifti 
0.84 

Warning: Divided flow computed for this cross-section. 
Warning: The crosssection end points had to be extended vertically for the computed water surface 
Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross 

section. This may indicate the need for additional cross sections. 
Note: Hydraulic jump has occurred between this cross section and the previous upstream section. 

CROSS SECTION RIVER: Vineyard FRS 
REACH: Vineyard RS: 19.324 

INPUT 
Description: 
Station Elevation Data num= 116 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 

~~~ ~~~ ~ ~ -... 
10791.12 1555.6710803.57 1555.5411107.36 1555.6211433.72 1554.4111434.93 1554 
11441.01 1552.0311447.93 155411450.83 1555.1111555.67 1554.8511562.11 1554.36 
11569.81 1555.1811687.56 1555.7211739.84 1555.9411755.89 155612056.05 1557.03 
12372.3 1557.6412688.86 1556.92 13100.3 1557.2313416.54 1557.3513468.72 1557.07 
13479.51 1556.513491.41 1556.9413561.54 1556.6513565.18 155613571.92 1554.79 
13579.65 155613586.25 155613588.06 11550313593.31 1556 13598.7 1557.21 

Vineyard FRS Full S~illwuv Flow 
Page 13 of93 



Manning's n Values num= 3  
Sta n Val Sta n Val Sta n Val 

8 0 9 0 . 5 2  . 0 5  9 7 8 5 . 4  , 0 5 1 0 2 4 3 . 4 8  . 0 5  

Bank Sta: Left Right Lengths: Left Channel Right Coeff Cantr. Expan 
9 7 8 5 . 4 1 0 2 4 3 . 4 8  3 9 8 . 8 7  5 1 6 . 1 2  4 9 8 . 9 7  . 3  . 5  

Ineffective Flow n u =  1 
Sta L Sta R Elev 

1 1 1 9 2 . 7 7 1 4 1 3 2 . 7 4  1 5 5 8  

CROSS SECTION OUTPUT Profile UPF 3  

E.G. Elev Iftl 
Vel ]lead lftl 
W.S. Elev lftl 
Crit W.S. lftl 
E.G. Slope Iftlftl 
Q Total lcfsl 
Top Width lftl 
Vel Total Iftlsl 
Max Chl Dpth lftl 
Conv. Total Icfs) 
Length Wtd. lftl 
Min Ch El Ifti 

1 5 5 7 . 6 6  Element 
0 . 1 7  Wt. " - V a l .  

1 5 5 7 . 4 9  Reach Len. Ift) 
1 5 5 7 . 0 4  Flow Area lsq ftl 

0 . 0 0 7 4 4 5  Area lsq £ti 
9 7 0 0 . 0 0  Flow lcfsl 
5 5 8 2 . 8 1  Top Width Ifti 

3 . 0 5  Avg. Vel. (ftlsl 
5 . 8 3  Hydr. Depth lft) 

1 1 2 4 1 5 . 7  Conv. lcfsl 
4 7 8 . 4 9  Wetted Per. Iftl 

1 5 5 1 . 6 6  Shear Ilblsq ft) 
1 . 1 5  Stream Power Ilblft sl 
3 . 0 8  Cum Volume (acre-ftl 
0 . 0 2  Cum SA (acres) 

Left 08 
0 . 0 5 0  

3 9 8 . 8 7  

Channel Right 08 
0 0 5 0  0 . 0 5 0  

5 1 6 . 1 2  4 9 8 . 9 7  
8 3 2 . 8 5  1 1 6 1 . 6 2  

Alpha 
Frctn Loss Iftl 
C & E LOSS Iftl 

Warning: Divided flow computed for this cross-section. 
Warning: The energy loss was greater than 1 . 0  ft 10.3  m). between the current and previous cross 

section. This may indicate the need for additional cross sections. 

FLOW DISTRIBUTION OUTPUT Profile UPF 

Left Sta Right Sta Flow 
lftl lftl IcEsI 
8 0 9 0 . 5 2  8 2 6 0 . 0 1  0 . 5 9  
8 2 6 0 . 0 1  8 4 2 9 . 5 0  2 8 6 . 7 0  
8 4 2 9 . 5 0  8 5 9 8 . 9 8  3 4 8 . 4 9  
8 5 9 8 . 9 8  8 7 6 8 . 4 7  4 5 9 . 6 3  
8 7 6 8 . 4 7  8 9 3 7 . 9 6  4 0 0 . 5 8  

W.P. 
lttl 

1 1 . 5 3  
1 6 9 . 5 0  
1 6 9 . 4 9  
1 6 9 . 4 9  
1 6 9 . 4 9  
1 6 9 . 4 9  
1 6 9 . 4 9  
1 6 9 . 4 9  

Hydr D. 
lft) 

Velocity 
(ftlsl 

0 . 5 1  
2 . 0 8  
2 . 2 5  

Warning: Divided flow computed for this cross-section. 
Warning: The energy loss was greater than 1 . 0  ft ( 0 . 3  m). between the current and previous cross 

section. This may indicate the need far additional cross sectlans. 

CROSS SECTION RIVER: Vineyard FRS 
REACH: Vineyard RS: 1 9 . 2 2 7  

INPUT 
Description: 
Station Elevation Data n u =  1 3 9  

sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
8 0 4 1 . 2  1 5 5 4 . 8 7  8 1 4 1 . 2 1  1 5 5 4 . 9 9  8 1 9 4 . 1 2  1 5 5 4 . 9 8  8 2 4 1 . 1 9  1 5 5 5 . 9 8  8 2 4 1 . 9 8  1 5 5 6  

8 2 6 2 . 0 9  1 5 5 6 . 5 6  8 2 8 7 . 8 6  1 5 5 6  8 3 4 1 . 1 9  1 5 5 4 . 6 3  8 3 4 7 . 6  1 5 5 5  8 3 5 4 . 3 7  1554 

Vineyard FKS 
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Manning's n Values n m =  3  
Sta n Val Sta n Val Sta n Val 

8 0 4 1 . 2  . 0 5  9 7 4 6 . 7 4  . 0 5 1 0 2 5 6 . 6 3  . 0 5  

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan 
9 7 4 6 . 7 4 1 0 2 5 6 . 6 3  4 6 9 . 2 1  4 9 5 . 7 1  4 9 6 . 4 9  . 3  . 5  

Ineffective Flow numi 1 
Sta L Sta R Elev 

1 1 2 5 1 . 2 1 3 9 6 7 . 4 3  1 5 5 7  

CROSS SECTION OUTPUT 

E.G. Elev lftl 
Vel Head Iftl . . 
W.S. Elev lft) 
Crit W.S. lftl 
E.G. Slope iftlft) 

Profile RPF 3  

1 5 5 4 . 5 5  Element 
0 . 1 3  Wt. n-Val. 

1 5 5 4 . 4 2  Reach Len. lftl 
1 5 5 3 . 6 8  Flow A r e a  isq ftl 

0 . 0 0 5 6 7 1  Area isq ftl 

Left 08 Channel Right 08 
0 . 0 5 0  0 . 0 5 0  

4 9 5 . 7 1  4 9 6 . 4 9  
6 4 7 . 9 6  1 7 6 4 . 4 5  

Q Total icfsl 9 7 0 0 . 0 0  Flow lcfsl 2 2 1 8 . 1 8  1 6 9 8 . 0 6  5 7 8 3 . 7 6  
Top Width ifti 4 4 4 3 . 7 5  Top Width ltt) 
Vel Total Iftlsl 2 . 7 3  Avg. Vel. Iftls) 
Max Chl Dpth lftl 5 . 2 9  Hydr. Depth ift) 
Con". Total lcfsi 1 2 8 8 0 9 . 6  Conv. lcfsl 
Length Wtd. iftl 4 9 1 . 6 8  Wetted Per. iEt1 
Min Ch El lftl 1 5 4 9 . 1 6  Shear IIblsq ttl 0 . 2 9  0 . 4 5  0 . 6 3  
Alpha 1 . 1 3  Stream Power Ilblft s )  0 . 5 6  1 . 1 8  2 . 0 6  
Frctn Loss ittl 2 . 6 5  Cum Volume lacre-ftl 1 7 0 3 . 1 7  5 1 6 . 2 5  7 5 7 . 2 0  
C k E LOSS itt) 0 . 0 1  Cwn SA (acres1 1 0 6 8 . 2 4  3 2 7 . 6 9  7 6 0 . 8 3  

Warning: Divided flow computed for this cross-section. 
Warning: The energy loss was greater than 1 . 0  ft 1 0 . 3  mi. between the current and previous cross 

section. This may indicate the need for additional cross sections. 

FLOW DISTRIBUTION OUTPU'r Profile #PF 3  

Left Sta Right Sta Flow Area W.P. 8Conv. tlydrD. Veloclty 
Ifti iftl I c ~ s I  isq ft) lftl ifti IftISl 
8 2 1 1 . 7 5  8 3 8 2 . 3 1  8 4 . 0 3  3 8 . 5 0  3 0 . 9 6  0 .87  1 . 2 5  2 . 1 8  

Vaneyard FRS Pull Sptllway Flow 
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Warning: Divided flow computed for this cross-section. 
Warning: The energy loss was greater than 1.0 ft (0.3 mi. between the current and PI 

section. This may indicate the need for additional cross sections. 

CROSS SECTION RIVER: Vineyard FRS 
REACH: Vineyard RS: 19.133 

INPUT 
Description: 
Station Elevation Data n u =  116 

sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
7810.94 1552.37 7845.41 1552 8108.99 1551.25 8144.41 1552 8165.19 1552.06 

Manning's n Values n m =  3 
Sta n Val Sta n Val Sta n Val 

7810.94 .05 9813.36 .0510142.13 .05 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9813.3610142.13 442.94 544.45 458.39 . 3  .5 

Ineffective Flow num= 1 
Sta L Sta R Elev 

11300.9413617.39 1554 
Blocked Obstructions n*= 1 

Sta L Sta R Elev 
7810.94 8314.22 1554 

CROSS SECTION OUTPUT Profile #PF 3 

E.G. Elev iftl 
Vel Head Iftl 
W.S. Elev Ifti 
Crit W.S. ifti 
E.G. Slope Iftlfti 
Q Total lcfsl 
Top Width iftl 
Vel Total lftisi 
Max Chl Dpth i tti 
Conv. Total icfsl 
Length Wtd. iftl 
~ i n - ~ h  El I € t 1 
Alpha 
Frctn Loss (ftl 
C & E LOSS iftl 

1551.89 Element 
0.15 Wt. n-Val. 

1551.74 Reach Len. (€ti 
1550.82 Flow Area isq ftl 
0.005185 Area isq ftl 
9700.00 Flow (cfsi 
3739.47 Top Width lfti 

2.93 Avg. Vel. lEt/sl 
4.87 Hydr. Depth iftl 

134703.5 Conv. icfsi 
474.61 Wetted Per. iftl 
1547.51 Shear (lblsq ftl 

1.16 Stream Power llblft sl 
2.63 C u  Volume lacre-ftl 
0.00 Cum SA (acres) 

Warnino: Divlded flow comeuted for this cross-section 

Left 08 Channel 
0.050 0.050 

Vineyard FRS 
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revious cross 

Right 08 
0.050 
458.39 

Pull Spillway Flow 



Warning: The energy loss was greater than 1 . 0  ft 1 0 . 3  m). between the current and previous cross 
section. This may indicate the need for additional cross sections. 

FLOW DISTRIBUTION OUTPUT Profile #PF 3  

Left Sta Right Sta Flow Area W. P. % Conv. Hydr D. Veloclty 
rfti ifti refs! IS" fti ift! (fti ift/s~ 

Warning: Divided flow computed for this cross-section. 
Warning: The energy loss was greater than 1 . 0  ft ( 0 . 3  m). between the current and prevzous cross 

section. This may indicate the need for additional cross sections. 

CROSS SECTION RIVER: Vineyard FRS 
REACH: Vineyard RS: 1 9 . 0 3 0  

INPUT 
Description: 
Station Elevation Data num= 1 2 3  

Sta Elev Sta Elev sta Elev Sta Elev Sta Elev 
7 6 6 8 . 6 7  1 5 5 0 . 4 6  7 6 9 8 . 1  1 5 5 0  8 0 5 8 . 7 3  1 5 4 9 . 2 3  8 1 9 2 . 8 3  1 5 4 9 . 6 7  8 4 7 1 . 0 3  1 5 4 9 . 2  

Manning's n Values nu"= 3  
Sta n Val Sta n Val Sta n Val 

7 6 6 8 . 6 7  . 0 5  9 8 4 4 . 7 4  . 0 5 1 0 5 4 4 . 9 1  . 0 5  

Bank Sta: Left Right Lengths: Left Channel Right CoeEf Contr. Expan 
9 8 4 4 . 7 4 1 0 5 4 4 . 9 1  4 6 8 . 4 8  5 1 3 . 0 2  4 2 4 . 1 7  . 3  . 5  

Ineffective Flaw num= 1 
Sta L Sta R Elev 

1 1 2 6 7 . 3 1 1 3 3 2 8 . 1 4  1 5 5 0  
Blocked Obstructions nun= 1 

Sta L Sta R Elev 
7 6 6 8 . 6 7  8 5 2 7 . 8 5  1 5 5 0  

CROSS SECTION OUTPUT Profile #PF 3 

V~neyard FRS Full Spillway Flow 
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E l .  Elev Ift) 
Vel Head lftl 
W.S. Elev itti 
Crit W.S. (it1 
E.G. Slopc Iftlft 
Q Total lcfs) 
Top Width lftl 
Vel Total (ftlsl 
Max Chi Dpth iftl 
Conv. Total (cfsl 
Length Wtd. (ftl 
Min Ch El Ifti 
Alpha 
Frctn 1,oss (tt) 
C & E Loss (it) 

1549.26 Element 
0.16 Wt. *-Val .  

1549.10 Reach Len. lft) 
1548.42 Flow Area lsq fti 
0.005866 Area (sq ftl 
9700.00  low Icfsl 
3461.96 Top Width (ft) 

2.96 Avg. Vel. (ftlsl 
4.65 Hydr. Depth Ift) 

126652.7 Conv. (cfsl 
468.86 Wetted Per. lft) 
1545.07 Shear (lblsq ft) 

1.19 Stream Power (lhltt si 
3.26 Cum Volume (acre-ftl 
0.00 Cum SA (acres1 

Channel Riaht OB 

Warning: Divided flow computed for this cross-section. 
Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross 

section. This may indicate Lhe need for additional cross sections. 

FLOW DISTRIBUTION OUTPUT P r o f i l e  #PF 3 

Lett Sta Right Sta 
(£ti 

Flow 
IC f Sl 

357.37 
177.76 
70.14 
23.81 
151.67 
391.92 
528.55 
657.97 
507.01 
645.71 
966.52 
1931.91 
2453.10 
836.56 

Area 
( s q  ftl 
186.27 
126.92 
72.64 
37.99 
115.38 
203.94 
191.45 
218.54 
186.43 
215.41 
274.36 
546.33 
630.58 
268.63 

W.P. 
lft) 

199.25 
217.64 
217.61 
217.61 
217.61 
217.61 
140.86 
141.19 
140.29 
140.08 
140.05 
278.59 
278.67 
165.75 

Hydr D. 
(ftl 
0.94 

Velocity 
(ftlS1 
1.92 
1.40 
0.97 
0.63 
1.31 
1.92 
2.76 
3.01 
2.72 
3.00 
3.52 
3.54 
3.89 
3.11 

Warnlng: Divided flow computed for this cross-section. 
Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross 

section. This may indicate the need far additional cross sections. 

CROSS SECTION RIVER: Vineyard FRS 
REACH: Vineyard I :  18.932 

INPUT 
Descr~ution: -~~ 

S r r l i i n n  Elevation Data nun= 134 ~..~. - - -  ~~~- ~~~ 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
7317.07 1547.29 7371.26 1547.3 7517.51 1546.39 7523.26 1546.21 7687.49 1546.17 
7782.4 1546 8003.83 1546.03 8007.8 1546 8067.79 1545.53 8112.62 1546 
81'73.09 1546.5 8198.07 1546 8328.25 1544.95 8338.31 1545.81 8359.07 1545.37 
8368.16 1544.63 8376.12 1545.31 8380.68 1545.18 8385.67 1544 8390.32 1542.92 

10360.83 1544.0610371.54 1544.17 10391.5 1544.1710400.88 1544.1210406.97 1544 
10437.33 1543.6910444.45 1542.6710455.72 154410456.36 1544.0710457.04 1544 
10460.81 1543.5810483.17 1543.8410493.67 1543.2810503.67 154410504.91 1544.07 
10514.31 154410519.43 1543.9610521.16 1543.4210544.13 154410544.93 1544.06 
10546.65 154410560.82 1543.5110568.16 1543.52105'75.45 1542.1710586.46 1544 
10586.52 1544.0110591.67 154410660.82 1543.8710696.52 154411467.04 1545.74 

11602 154612372.58 1547.212375.22 1547.4112381.03 1546.3812390.91 1547.65 

Vineyard FKS Full Spillway Flow 
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Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

7317.07 .05 9786.79 .0510591.67 .05 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan 
9786.7910591.67 581.34 528.78 466.64 . 3  .5 

Ineffective Flow num= 1 
Sta L sea R Elev 

11367.0713091.49 1548 
Blocked Obstructions num= 1 

Sta L Sta R Elev 
7317.07 8175.05 1548 

CROSS SECTION OUTPUT Profile UPF 3 

E.G. Elev (ft) 
Vel Head lftl 
W.S. Elev lft) 
cr1t W.S. lftl 
E.G. Slope Ift/ftl 
Q Total lcfsl 
Top Width lftl 
Vel Total IEtlsl 
Max Chl Dpth lftl 
Conv. Total lcfsl 
Length Wtd. (ftl 
Min Ch El lftl . . 
Alpha 
Frctn LOSS Ifti 
C & E LOSS lftl 

Element 
Wt. "-Val. 
Reach Len. lftl 
Flow Area lsq f t 1 
Area lsq ft) 
Flow lcfs) 
Top Width lit) 
Avg. Vel. lft/sl 
Hydr. Depth lftl 
Conv. fcfs) 
Wetted Per. lftl 
Shear llb/sq ftl 
Stream Power llb/ft sl 
Cum Volume IacreEtI 
Cwn SA lacresl 

Left OB Channel 
0.050 0.050 
581.34 528.78 

Right OB 
0.050 

Warning: The energy loss was greater than 1.0 ft 10.3 m). between the current and prevlous cross 
section. This may indicate the need for additional cross sections. 

FLOW DISTRIBUTION OUTPUT Profile #PF 3 

Left Sta Right Sta Flow Area W.P. 8 Conv. Hydr D. Velocity 
lfti Ifti (cfsl (sq ftl Ifti Ifti Ift/s) 
8057.99 8304.96 38.16 30.32 86.70 0.39 0.35 1.26 
8304.96 8551.93 321.68 165.78 247.72 3.32 0.67 1.94 
8551.93 8798.90 84.69 74.35 246.97 0.87 0.30 1.14 

Warning: The energy loss was greater than 1.0 f t  10.3 m). between the current and previous cross 
section. This may indicate the need for additional cross sections. 

CROSS SECTION RIVER: Vineyard FRS 
REACH: Vineyard RS: 18.832 

INPUT 
Descriution: 
Stailon Elevation Data num= 97 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
7139.32 1544 7263.34 1542.84 7403.88 1542.41 7413.37 1542.65 7442.83 1542.59 
7450.54 1542.33 7462.34 1542.78 7604.56 1542.1 7621.22 1542 7846.42 1541.44 @ 8103.79 1541.35 811771 154075 813248 154129 8147.53 154151 8160.22 1540.61 

8178 1541.7 8186.32 1540 8191.93 1538.81 8199.09 1540 8204.86 1541.03 
8216.1 1541.26 8221.53 1540 8222.84 1539.72 8226.94 1540 8233.6 1540.25 

- 
V~ncyi~rd FRS Full Spillway Flow 
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Manning's n Values numi 3 
Sta n Val Sta n Val Sta n Val 

7139.32 .05 9909.63 .05 10406.6 .05 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan 
9909.63 10406.6 441.13 509.32 517.25 .3 .5 

Ineffective Flow num= I 
Sta L Sta R Elev 

11454.32 13228.9 1544 
Blocked Obstructions n u =  1 

Sta L Sta H Elev 
7139.32 7462.35 1544 

CROSS SECTION OUTPUT Profile #PF 3 

E.G. Elev lftl 
Vel Head Iftl 
W.S. Elev lftl 
Crit W.S. Iftl 
E.G. Slope Iftlftl 
Q Total Icfsl 
TOP Width lftl 
Vel Total Iftlsl 
Max Chl Dpth lftl 
Conv. Total lcfsl 
Length Wtd. lftl 
Min Ch El ift) 
Alpha 
Frctn Loss lfti 
C & E LOSS Iftl 

Element Left OB Channel. Right 08 

Wt. n-Val. 0.050 0.050 0.050 
Reach Len. I ftl 441.13 509.32 557.25 
Flow Area isq ftl 2650.22 770.05 949.36 
Area (sq £ti 2650.22 770.05 949.51 
Flow Icfsl 5780.01 2100.42 1819.57 
Top Width lftl 2408.68 496.97 1061.79 
Avg. Vel. Iftlsi 2.18 2.73 1.92 
Hydr. Depth lftl 1.10 1.55 0.91 
Conv. lcfsl 83921.5 30496.5 26418.8 
Wetted Per. IEtI 2409.54 500.56 1047.72 
Shear IlbJsq ft) 0.33 0.46 0.27 
Stream Power Ilblft si 0.71 1.24 0.51 
Cwn Volume (acre-ftl 1652.65 475.01 670.84 
Cum SA [acres] 1000.75 299.72 690.97 

Warning: The energy loss was greater than 1.0 ft 10.3 m). between the current and previous cross 
section. This may indicate the need for additional cross sections. 

FLOW DISTRIBUTION OUTPUT Profile #PF 3 

Left Sta 
Iftl 
7416.35 
7693.38 

Right Sta 
IEtI 
7693.38 
7970.41 

Flow 
Icfsl 
96.49 
607.05 
1103.97 
601.43 
591.72 
667.41 
746.77 
827.41 
537.76 
304.54 
421.00 
418.03 
423.64 
533.24 
929.38 
684.46 
185.96 
19.73 

Area 
lsq €ti 
84.20 
293.68 
420.94 
292.04 
289.21 
310.87 
332.54 
353.65 
273.10 
127.82 
154.58 
154.00 
155.14 
178.50 
412.81 
343.59 
157.21 
35.73 

W.P. 
lftl 

192.44 
277.03 
277.84 
277.03 
277.03 
277.03 
277.03 
277.03 
277.07 
100.84 
99.78 
99.90 
99.74 
100.30 
282.23 
282.23 
282.23 
201.03 

Hvdr D. 
lftl 
0.44 
1.06 
1.52 
1.05 

Velocity 
Iftlsl 
1.15 
2.07 
2.62 
2.06 
2.05 
2.15 
2.25 
2.34 
1.97 
2.38 
2.72 
2.71 
2.73 
2.99 
2.25 
1.99 
1.18 
0.55 

Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross 

Vincynrd FRS Pull Spillway Plow 
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section. This may indicate the need tor additional cross sections 

CROSS SECTION RIVER: Vineyard FRS 
REACH: Vineyard RS: 1 8 . 7 3 6  

INPUT 
Description: 
Station Elevation Data nun= 1 0 0  

Sta Elev sta Elev Sta Elev Sta Elev Sta Elev 
6 9 1 0 . 6 7  1 5 4 0 . 2 6  7 0 2 1 . 9 7  1 5 4 0  7 0 5 2 . 1 4  1 5 3 9 . 6 2  7 0 9 9 . 8 3  1 5 3 9 . 9 7  7 1 0 7 . 5 8  1 5 3 9 . 8 6  

Manning's n Values nun= 3  
Sta n Val Sta n Val Sta n Val 

6 9 1 0 . 6 7  . 0 5  9 8 6 7 . 2 5  , 0 5 1 0 1 9 4 . 8 4  . 0 5  

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan 
9 8 6 7 . 2 5 1 0 1 9 4 . 8 4  5 6 9 . 7 3  4 8 6 . 4 6  4 4 1 . 0 2  . 3  . 5  

Ineffective Flow num= 1 
Sta L Sta R Elev 

1 1 6 7 8 . 0 8 1 3 1 8 3 . 8 8  1 5 4 1  
Blocked Obstructions n m -  1 

Sta L Sta R Elev 
6 9 1 0 . 6 7  7 0 9 9 . 2 7  1 5 4 1  

CROSS SECTION OUTPUT 

E.G. Elev IEtl 
Vel Head IEtI 
W.S. Elev lftl 
Crit W.S. lftl 
E.G. Slope lft/ftl 
Q Total lcfsl 
Top Width lftl 
Vel Total Iftlsl 
Max Chl Dpth lftl 
Conv. Total lcfsl 
Length Wtd. lftl 
Min Ch El lfti 
Alpha 
Frctn Loss lftl 
C & E LOSS !£ti 

Profile #PF 3  

1 5 3 9 . 8 6  Element 
0 . 1 1  Wt. n-Val. 

1 5 3 9 . 7 5  ReachLen. lftl 
1 5 3 9 . 4 0  Flow Area isq ftl 

0 . 0 0 6 8 9 5  Area lsq £ti 
9 7 0 0 . 0 0  Flow lcfsl 
5 5 9 7 . 3 2  Top Width lftl 

2 . 4 3  Avg. Vel. lft/sl 
3 . 7 8  Hydr. Depth lftl 

1 1 6 8 1 8 . 1  Conv. lcfsl 
4 9 7 . 7 6  Wetted Per. Iftl 

1 5 3 6 . 8 5  Shear Ilblsq ftl 
1 . 1 5  Stream Power llb/ft sl 
2 . 9 4  Cum Volume (acre-It1 
0 . 0 2  Cum SA (acres) 

Left OB 
0 . 0 5 0  

569 .73  

Channel 
0 . 0 5 0  

4 8 6 . 4 6  

Right OB 
0 . 0 5 0  

4 4 1 . 0 2  

Warning: The energy loss was greater than 1 . 0  ft ( 0 . 3  ml. between the current and previous cross 
section. This may indicate the need for addit~onal cross sections. 

FLOW DISTRIBUTION OUTPUT Profile fPF 3  

Left Sta Riaht Sta Flow Area W.P. % Conv. Hvdr D. Velnc iev  
~ ~ A ~- - 

Iftl If:) I c ~ s I  1sq ftl lftl lftl Ift/Sl 
6 9 1 0 . 6 7  7 2 0 6 . 3 3  6 . 0 0  9 . 8 0  7 0 . 9 9  0 . 0 6  0 . 1 4  0 . 6 1  
7 2 0 6 . 3 3  7 5 0 1 . 9 9  2 5 1 . 3 8  1 6 3 . 1 7  2 9 5 . 6 6  2 . 5 9  0 . 5 5  1 . 5 4  

Vineyard FRS Full Sptllway Flaw 
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Warning: The energy loss was greater than 1 . 0  ft ( 0 . 3  mi. between the current and previous cross 
section. This may lndicate the need for additional cross sections. 

CROSS SECTION RTVER: Vineyard FRS 
REACH: Vineyard RS: 1 8 . 6 4 4  

INPUT 
Description: 
Station Elevation Data 

Sta Elev Sta 
6 6 7 2 . 1 8  1 5 3 1 . 2 4  6 7 2 8 . 3 9  

nun= 1 2 7  
Elev Sta Elev Sea Elev Sta 

1 5 3 6 . 6 9  6 7 3 3 . 8 8  1 5 3 6 . 4 4  6 7 4 0 . 2 8  1 5 3 6 . 9 1  6 7 5 7 . 3 2  
1 5 1 6 . 4 1  6 8 8 7 . 4 9  1 5 3 6 . 5 9  6 9 4 4 . 1 4  1 5 3 6 . 1 4  6 9 6 0 . 7 3  

1.536 1 0 6 4 . 5 2  1 5 3 6 . 1 2  7 0 7 0 . 2 2  1 5 3 6  7 0 8 2 . 4 5  
1 5 3 6 . 1 5  7 2 1 4 . 5  1 5 3 6 . 0 6  7 2 1 5 . 7  1 5 3 6  7 2 2 2 . 7  

1 5 3 6  7 4 0 8 . 0 2  1 5 3 6 . 6 1  7 4 0 9 . 8  1 5 3 6  7 4 1 1 . 1 7  
1 5 3 6 . 4 4  7 4 4 3 . 1 3  1 5 3 6 . 1 5  7 4 4 3 . 9 5  1 5 3 6  7 4 5 4 . 7 2  

1534 7 4 6 6 . 5 8  1536 7 4 6 7 . 2 4  1 5 3 6 . 1 6  7 6 7 2 . 1 8  
1 5 3 6  8 3 1 9 . 2 9  1 5 3 6 . 2  8 4 4 9 . 3 8  1 5 3 6  8 6 6 6 . 7 2  
1.536 9 1 8 6 . 1 5  1 5 3 5 . 6 2  9 2 8 6 . 1 5  1 5 3 5 . 7 2  9 3 8 6 . 1 5  

1 5 3 5 . 6 9  9 6 8 6 . 1 4  1 5 3 5 . 5  9 7 3 9 . 1 3  1 5 3 6  9 7 5 1 . 9 8  
1 5 3 6  9 7 7 3 . 4 5  1 5 3 6 . 1 2  9 8 6 3 . 0 6  1 5 3 6  9 9 2 5 . 5  
1 5 3 6  9 9 4 3 . 3 6  1 5 3 6 . 0 9  9 9 5 1 . 6 8  1 5 3 6  9 9 7 3 . 6  
1 5 3 6  9 9 9 3 . 8 3  1 5 3 6 . 0 6  9 9 9 6 . 2 3  1 5 3 6 1 0 0 0 2 . 5 4  

1 5 3 6 . 0 9 1 0 0 3 0 . 0 2  1 5 3 6 1 0 0 3 6 . 2 6  1 5 3 5 . 2 2 1 0 0 4 2 . 2 6  
1 5 3 6 1 0 0 6 5 . 5 8  1 5 3 5 . 9 2 1 0 0 7 2 . 4 8  1 5 3 4 . 5 5  1 0 0 8 1 . 4  

Elev 
153'7.13 

1536 
1 5 3 5 . 6 9  
1 5 3 5 . 6 6  
1 5 3 5 . 3 6  

Manning's n Values n w =  3  
Sta n V a l  Sta n V a l  Sta n V a l  

6 6 7 2 . 1 8  . 0 5  9 8 6 3 . 0 6  . 0 5 1 0 0 8 1 . 8 9  . 0 5  

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9 8 6 3 . 0 6 1 0 0 8 1 . 8 9  3 9 7 . 2 1  5 0 0 . 7 8  4 2 7 . 1 2  . 3  5  

Ineffective Flow num= 2  
Sta L Sta R Elev Sta L Sta R Elev 

6 6 7 2 . 1 8  6 8 8 7 . 4 9  1 5 3 8 1 1 7 1 7 . 1 8 1 3 0 7 4 . 3 9  1 5 3 8  
Blocked Obstructions nlm= 1 

Sta L Sta R Elev 
6 6 7 2 . 1 8  6 7 5 1 . 3 2  1 5 3 8  

CROSS SECTION OUTPUT 

E.G. Elev ifti 
Vel Head lftl 
W.S. Elev (ftl 
Crit W.S. Iftl 
E.G. Slope lft/fti 
Q Total lcfsl 
TOP Width lftl 
Vel Total lft/sl 
Max Chl Dpth lft) 

Vineylrtl FKS 

Profile #PF 3  

1 5 3 6 . 9 0  Element Left 08 Channel Rlght 08 
0 . 0 1  Wt. n-Val. 0 . 0 5 0  0 . 0 5 0  0 . 0 5 0  

1 5 3 6 . 8 3  Reach Len. lft) 3 9 7 . 2 1  5 0 0 . 7 8  4 2 7 . 1 2  
1 5 3 6 . 3 7   low Area lsq ftl 2 5 9 2 . 9 8  2 2 5 . 2 2  1 8 3 1 . 8 7  

0 . 0 0 5 1 0 1  Area isq ftl 2 6 1 4 . 1 8  2 2 5 . 2 2  2362.27  
9 7 0 0 . 0 0  Flow Icfsl 5 0 2 0 . 2 6  4 8 6 . 3 7  4 1 9 3 . 3 7  
6 2 4 1 . 4 9  Top Wldth ifti 3 0 5 3 . 6 4  2 1 8 . 8 3  2 9 6 9 . 0 2  

2 . 0 9  Avg. V e l .  lft/sl 1 . 9 4  2 . 1 6  2 . 2 9  
3 . 3 9  Hydr. Depth iftl 0 . 8 7  1 . 0 3  1 . 1 2  

-- 
Full Spillway Flow 
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Conv. Total (cfsl 1 3 5 8 0 7 . 3  Conv, (cfs) 
Length Wtd. ift) 4 1 8 . 1 6  Wetted Per. l€t) 
Min Ch El ifti 1 5 3 4 . 5 2  Shear Ilblsa €ti 
Alpha 
Frctn Loss Ift) 
C & E LOSS (ft) 

. . ~ ~~ 

1 . 0 2  Stream Power llblft sl 0 . 5 4  0 . 7 1  0 . 8 2  
2 . 4 6  Cum Volwne (acre-£ti 1 6 0 2 . 5 9  4 6 4 . 9 9  6 2 6 . 0 4  
0 . 0 1  Cum SA (acres)  9 3 6 . 8 8  2 9 1 . 8 5  6 4 0 . 0 7  

Warning: The energy loss was greater than 1 . 0  ft 1 0 . 3  m). between the current and previous cross 
section. This may indicate the need for additional cross sections. 

FLOW DISTRIBUTION OUTPUT Profile #PF 3  

Left Sta 
Iftl 

Right Sta 
fftl 

Flow 
I C E S )  

1 0 5 . 7 8  
5 6 6 . 2 2  

Area 
lsq it1 

6 7 . 4 6  
2 8 9 . 2 9  
2 2 2 . 4 4  
2 5 6 . 3 3  

W.P. 
lft) 

1 0 3 . 7 8  
3 1 9 . 1 3  

% Conv. Hydr D. Velocity 
lit) (Et/s) 
0 . 6 5  1 . 5 7  

Warning: The energy loss was greater than 1 . 0  tt ( 0 . 3  m). between the current and previous cross 
section. This may indlcate the need tor additional cross sections. 

CROSS SECTION RIVER: Vineyard FRS 
REACH: Vineyard RS: 1 8 . 5 4 9  

INPUT 
Description: "Eastern Diversion" at southern end of cross section 
Station Elevation Date nwn= 1 2 3  

Sta E l e v  Sta Elev Sta Elev Sta Elev Sta Elev 
6 6 5 3 . 6 3  1 5 3 3 . 4 4  6 6 8 8 . 9 5  1 5 3 2 . 7 7  6 7 0 3 . 2 4  1 5 3 2 . 4 1  6 7 0 9 . 4 9  1 5 3 4  6 7 1 7 . 0 4  1536 

6720 1 5 3 6 . 7 6  6 7 2 3 . 6 9  1 5 3 6  6 7 3 4 . 2  1534  6 7 4 4 . 7 1  1 5 3 2  6 7 5 5 . 1 4  1530 
6 7 5 7 . 3 5  1 5 2 9 . 5 6  6 7 5 9 . 4 3  1 5 3 0  6 7 6 8 . 3 6  1532 6 7 7 2 . 0 3  1 5 3 2 . 8 2  6 8 2 7 . 1 2  1534 

Manning's n Values n m =  3  
Sta n Val Sta n Val Sta n Val 

Vineyard FRS 
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Full Spillway Flow 



Bank Sta: Left R~ght Lengths: [,eft Channel Rlght CoeEf Contr. Expan 
9 8 4 8 . 1 6 1 0 1 1 5 . 7 1  5 0 3 . 5 5  5 1 1 . 8 1  4 7 6 . 9 8  . 3  . 5  

Ineffective Plow nlim- 1 
Sta L Sta R Elev 

1 1 5 5 9 . 8 5 1 2 6 6 4 . 1 2  1536 
Blocked Obstructions num= 1  

Sta L Sta R Elev 
6 6 5 3 . 6 3  6 7 2 0 . 4 1  1536 

CROSS SECTION OU?'PUT Profile PPF 3  

E.G. Elev lfti 
V e l  Head Iftl 
W.S. Elev Ifti 
Crit W.S. lfti 
E.G. Slope ICtIfti 
Q Total lcfsi 
Top Width ltt) 
Vel Total lft/si 
Max Chl Dpth Ifti 
Conv. Total icfsi 
Length Wtd. Ifti 
Min Ch El lft) 
Alpha 
Flctn Loss Ifti 
C & E Loss (€ti 

1 5 3 4 . 4 3  Element 
0 . 0 9  Wt. n-Val. 

1 5 3 4 . 3 4  Reach Len. iftl 
1 5 3 3 . 9 0  Flow Area (sq ft) 

0.00691.6  Area (sq ftl 
9 7 0 0 . 0 0  Flow IcLsi 
5 3 4 8 . 7 9  Top Width lit) 

2 . 3 5  ~ v g .  Vel. (fttsl 
4 . 7 8  Hydr. Depth (Etl 

1 1 6 6 3 8 . 3  Conv. Icfsl 
4 9 7 . 3 6  Wetted Per. Iftl 

1 5 3 1 . 2 7  Shear Ilbisq ftl 
1 . 0 7  Stream Power ilb/ft 
3 . 3 9  Cum Volume iacreftl 
0 . 0 0  Cum SA (acres) 

Left 08 
0 . 0 5 0  

Channel 
0 . 0 5 0  

Right OB 
0 . 0 5 0  

4 7 6 . 9 8  
1 3 5 6 . 4 1  
1 6 2 2 . 8 8  
3 5 9 1 . 0 3  
1 9 4 5 . 5 0  

2 . 6 5  
1 . 0 8  

4 3 1 8 0 . 6  
1 2 5 3 . 7 4  

0 . 4 7  
1 . 2 4  

6 0 6 . 5 1  
615 .97  

Warning: Divided flow computed for this cross-section. 
Warnlng: The energy loss was greater than 1 0  ft ( 0 . 3  m]. between t h e  current and previous cross 

section. This may indicate the need far additional cross sections. 

FLOW DISTRIBUTION OUTPUT Profile UPF 3 

Left Sta Right St6 Flow Area W. P. % Conv. Hydr D. Velocity 
Iftl lfti ICES) isq £ti Ift) lftl Ift/~i 
6 6 5 3 . 6 3  6 9 7 3 . 0 8  4 2 8 . 6 4  2 0 2 . 7 5  2 4 1 . 4 9  4 . 4 2  0 . 8 4  2 . 1 1  

Warning: Divided Elow computed Lor this cross-section. 
Warning: The energy loss was greater than 1 . 0  ft ( 0 . 3  m). between the current and previous cross 

section. This may indicate the need €or additional cross sections. 

CROSS SECTION RIVER: Vineyard FRS 
REACH: Vlneyard RS: 1 8 . 4 5 2  

INPUT 
Descriotion: "Eastern Diversion" at southern end of cross sectlon 
Starion Elevation Data nun= 1 0 7  ~~~~ ~ 

S V ~  ~ 1 - v  s p a  Elev S p a  Clev sta Elev Sta Elev 

Vineyard I'RS Rill Spillway Flow 
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Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

7596.34 .05 9845.01 .0510321.59 .05 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9845.0110321.59 501.22 506.04 405.75 .3 .5 

Ineffective Flow nun= I 
Sta L Sta R Elev 

11666.3412725.17 1532 
Blocked Obstructions num= 1 

Sta L Sta R Elev 
7596.34 7618.9 1532 

CROSS SECTION OUTPUT Profile #PF 3 

E.G. Elev lftl 1531.04 Element Left OB Channel Right OB 
Vel Head ifti 0.10 Wt. n-Val. 0.050 0.050 0.050 ~ ~ 

W.S. Elev lftl 1530.95 Reach Len. iftl 501.22 506.04 405.75 
Crit W.S. lftl 1530.48 Flow Area Isq fti 2320.70 669.73 926.30 
E.G. Slope Iftiftl 0.006592 Area (sq ftl 2320.70 669.73 1304.25 
Q Total lcfsl 9700.00 Flow (cis1 5758.66 2020.01 1921.33 
TOD Width lftl 4663.99 Too Width (£ti 2224.01 476.58 1963.40 
vei Total I E ~ / S I  2.48 ~ v g .  vel. 1ft/s1 
Mar Chl Dpth Iftl 4.95 Hydr. Depth (fti 
Con". Total lcfsl 119467.9 Canv. lcfsl 
Length Wtd. lftl 482.25 Wetted Per. (ftl 
Mln Ch El (£ti 1526.00 Shear llb/sq ftl 
Alpha 
Frctn Loss lftl 
C & E LOSS lftl 

1.04 Streampowe; (lb/ft sl 1.07 1.73 0.68 
2.81 Cum Volume (acre-ftl 1552.63 455.21 590.48 
0.00 Cum SA (acres) 877.89 284.45 594.57 

Warning: Divided flow computed £or this cross-section. 
Warning: The energy loss was greater than 1.0 ft 10.3 ml. between the current and previous cross 

section. This may indicate the need for additional cross sections. 

FLOW DISTRIBUTION OUTPUT Profile #PF 3 

Left Sta Right Sta Flow Area W.P. 
lftl lftl lcfsl 1sq £tl Iftl 
7596.34 7821.21 979.81 314.39 201.10 
7821.21 8046.07 739.47 277.77 225.05 

10321.59 10561.95 462.44 214.83 240.36 
10561.95 10802.31 494.82 223.74 240.36 

Vineyard FKS 
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% Conv. Hydr D. 
Iftl 

10.10 1.57 
7.62 1.24 

Velocity 
Ift/s1 
3.12 
2.66 

Full Spillway Flow 



Warning: Divided flow computed for this cross~section. 
Warning: The energy loss was greater than 1 . 0  ft ( 0 . 3  m). between the current and previous cross 

section. This may indicate the need far additional cross sections. 

CROSS SECTION RIVER: Vineyard FRS 
REACH: Vineyard RS: 1 8 . 3 5 6  

INPUT 
Description: "Eastern Diversion" at southern end of cross section 
Station Elevation Data num= 1 0 0  

Sta Elev Sta Elev Sta Elev Sta Elev Sta 
7 9 7 9 . 6 9  1 5 2 6  8 0 4 0 . 3 2  1 5 2 6 . 6 4  8 0 4 8 . 3 7  1 5 2 8  8 0 5 0 . 3 9  1 5 2 8 . 3 4  8 0 5 3 . 2 8  

Elev 
1 5 2 8  

Manning's n Values nun= 3 
Sta n Val Sta n Val Sta n Val 

7 9 7 9 . 6 9  . 0 5  9 9 0 8 . 4 7  , 0 5 1 0 3 0 2 . 9 5  . 0 5  

~ a n k  sta:  eft ~ight Lengths: Left channel Right Coeff Contr. Expan 
9 9 0 8 . 4 7 1 0 3 0 2 . 9 5  3 0 3 . 0 3  2 8 4 . 7  2 0 1 . 7 8  . 3  . 5  

Blocked Obstructions n m =  I 
sta L Sta R Elev 

7 9 7 9 . 6 9  8 0 5 0 . 9 3  1 5 2 9  

CROSS SECTION OUTPUT Profile #PF 3  

E.G. Elev Ift) 
Vel Head iftl 
W.S. Elev ifti 
Crit W.S. ift) 
E.G. Slope lftlftl 
Q Total Icfs) 
Top Width (ft) 
Vel Total (ftls) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. ift) 
Min Ch El ifti 
Alpha 
FlCtn LOSS lft) 
C h E LOSS ift) 

1 5 2 8 . 2 3  Element 
0 . 1 1  Wt. n-Val. 

1 5 2 8 . 1 2  Reach Len. ifti 
1 5 2 7 . 6 4  Flaw Area lsq ft) 

0 . 0 0 5 1 9 3  Area (sq ft) 
9 7 0 0 . 0 0  Flow icfs) 
4 0 4 5 . 6 1  Top Width Iftl 

2 . 3 5  Avg. Val. [ft/s) 
5 . 1 0  Hydr. Depth (Et) 

1 3 4 6 0 8 . 8  Conv. Icfs) 
2 7 5 . 2 9  Wetted Per. IftJ 

1 5 2 3 . 0 2  Shear ilblsq ft) 
1 . 2 6  Stream Power ilb/ft sJ 
1 . 6 8  Cum Volume (acre-ftl 
0 . 0 1  Cum SA [acres) 

 eft 08 Channel Right 08 
0 . 0 5 0  0 . 0 5 0  0 . 0 5 0  

3 0 3 . 0 3  2 8 4 . 7 0  2 0 1 . 7 8  
1 9 8 6 . 6 2  8 5 6 . 0 9  1 2 8 0 . 9 0  
1 9 8 6 . 6 2  8 5 6 . 0 9  1 2 8 0 . 9 0  
4 4 4 9 . 7 1  3 0 5 9 . 8 8  2 1 9 0 . 4 1  
1 8 5 6 . 2 1  3 9 4 . 4 8  1 7 9 4 . 9 2  

2 . 2 4  3 . 5 7  1 . 7 1  
1 . 0 7  2 . 1 7  0 . 7 1  

Warning: The energy loss was greater than 1 . 0  ft ( 0 . 3  mi. between the current and previous cross 
section. l'his may indicate the need for additional cross sections. 

FLOW DISTRIBUTION OUTPUT Profile RPF 3  

Left Sta 
lftl 

Vineyard FRS 

Right Sta 
ifti 
8 1 7 2 . 5 7  

Flow Area W.P. 
(cfsi isq ftl (£ti 

6 4 2 . 8 5  2 1 4 . 2 6  1 2 1 . 2 7  
5 9 5 . 0 7  2 4 6 . 3 0  1 9 2 . 9 2  
4 6 9 . 5 3  2 1 3 . 6 4  1 9 2 . 8 8  
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% Conv. Hydr D. Velocity 
iftl (ft/Si 

6 . 6 3  1 . 7 8  3 . 0 0  
6 . 1 3  1 . 2 8  2 . 4 2  
4 . 8 4  1.11 2 . 2 0  

Full Spillway Flow 





Alpha 
Frctn Loss Ifti 
C & E LOSS lftl 

1.25 Stream Power (lblft si 1.38 3.75 0.53 
1.71 cumvolume lacre-£ti 1515.22 440.94 573.03 
0.01 Cum SA lacresi 842.80 276.81 568.93 

Warning: Divided flow campiited Lor this crass-section. 
Warning: The energy loss was greater than 1.0 £ t  (0.3 m). between the current and previous cross 

section. This may indicate the need for additional cross sections. 

FLOW DISTRIBUTION OUTPUT I 

Left Sta Right Sta 
(ftl ifti 
8343.07 8501.22 
8501.22 8659.37 

Flow 
icfs1 

465.93 
905.18 

W.P. 
iftl 

61.03 

% Conv. Hydr D. 
iftl 
2.07 
1.73 

Velocity 
ift1.31 
3.72 
3.32 

Area 
(sq £ti 
125.23 
273.00 

Warning: Divided flow computed for this cross-section. 
Warning: The energy loss was greater than 1.0 ft (0.3 mi. between the current and prrvious cross 

section. This may indicate the need for additional cross sections. 

CROSS SECTION RIVER: Vineyard FRS 
REACH; Vineyard RS: 18.248 

INPUT 
Description: "Eastern Diversion" at southern end of cross section 
Station Elevation Data num= 102 

Sta Elev Sta Elev Sta Elev Sta Elev sea Elev 
8657.05 1522.89 8693.41 1522.86 8698.16 1524 8702.54 1524.87 8706.24 1524 
8710.19 1523.08 8720.04 1522.79 8724.63 1522 8724.95 1521.96 8725.43 1522 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

8657.05 .05 9914.69 .0510230.92 .05 

Vineyard FUS Full Spillway Flow 
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Bank Sta: Left Right Lengths: Left Channel Right Coeft Contr 
9 9 1 4 . 6 9 1 0 2 3 0 . 9 2  3 5 7 . 9 3  3 9 4 . 8 2  5 4 8 . 5 6  . 3  

Blocked Obstructions num= 1 
Sta L Sta R Elev 

8 6 5 7 . 0 5  8 7 0 2 . 4 7  1 5 2 5 . 5  

CROSS SECTION OUTPUT Profile #PF 3  

E.G. Elev ift) 
Vel Head iftl 
W.S. Elev Ifti 
Crit W.S. ift) 
E.G. Slope (ftlft) 
Q Total (cfsl 
Top Width lftl 
Vel Total (ft/sl 
Max Chl Dpth iftl 
Conv. Total (cfsl 
Length Wtd. Ift) 
Min Ch El (£ti 
Alpha 
Frctn Loss iftl 
C & E Loss iftl 

1 5 2 4 . 8 1  Element 
0 . 1 3  Wt. n-Val. 

1 5 2 4 . 6 8  Reach Len. lftl 
1 5 2 4 . 1 8  Flow Area lsq ftl 

0 . 0 0 4 8 5 6  Area (sq ft) 
9 7 0 0 . 0 0  Flow icEs1 
3 2 7 0 . 9 1  Top Width (ftl 

2 . 5 0  Avg. Vel. ift/sl 
4 . 6 2  Hvdr. De~th ittl 

Left 08 
0 . 0 5 0  

3 5 7 . 9 3  

Channel Right OB 
0 . 0 5 0  0 . 0 5 0  

3 9 4 . 8 2  5 4 8 . 5 6  

1 3 9 1 9 5 . 7  Conv. lcfsl 
4 6 0 . 9 3  Wetted Per. ift) 

1 5 2 0 . 0 6  Shear (lblsq ft) 
1 . 3 0  Stream Power (lb/ft sl 
2 . 7 4  cum volume (acre-ftl 
0 . 0 1  Cum SA (acres1 

Warning: The energy l o s s  was greater than 1 . 0  tt ( 0 . 3  mi. between the current and previous cross 
section. T h ~ s  may lndicate the need for additional cross sections. 

FLOW DISTRIBUTION OUTPUT Profile #PF 3  

Left Sta Right Sta 
lftl 

Flow 
ICES) 

2 1 8 . 3 9  
1 7 . 9 9  

Area 
(sq ftl 
1 0 1 . 8 7  

2 7 . 3 2  

W.P. 8 Conv. Hydr D. Veloclty 
(ftl (ftlsi 
1 . 2 8  2 . 1 4  
0 . 2 2  0 . 6 6  
0 . 3 9  0 . 9 7  
0 . 5 2  1 . 1 8  

Warnlng: The energy loss was greater than 1 . 0  ft 10.3 ml. between the current and prevlous cross 
section. This may indlcate the need for additional cross sections. 

CROSS SECTION RIVER: Vineyard FRS 
REACH: Vineyard RS: 1 8 . 1 7 3  

INPUT 
Description: 
Station Elevation Data num= 1 0 2  

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
8 8 9 0 . 5 5  1 5 2 2 . 7 7  8 9 4 2 . 9 6  1 5 2 2  8 9 5 9 . 8 4  1 5 2 1 . 7 5  8 9 6 5 . 5 9  1 5 2 0  8 9 6 7 . 0 6  1 5 1 9 . 4 9  

1 0 0 0 1 . 5 5  1 5 1 9 . 5 8 1 0 0 2 0 . 2 8  1 5 2 0 1 0 0 3 5 . 6 7  1 5 2 0 . 3 4 1 0 0 3 7 . 8 9  1 5 2 0 1 0 0 4 7 . 6 6  1 5 1 8 . 3 3  
1 0 0 6 1 . 4 3  1 5 1 9 . 7 8 1 0 1 0 3 . 8 7  1 5 2 0 1 0 1 1 5 . 0 2  1 5 2 0 . 0 6 1 0 1 1 5 . 4 9  1 5 2 0 1 0 1 2 0 . 8 2  1 5 1 9 . 3  

Vineyard FRS Full Spi l lway Flow 
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Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

8890.55' .05 9944.05 ,0510217.82 .01 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan 
9944.0510217.82 510.37 485.8 404.15 .3 . 5  

CROSS SECTION OUTPUT Profile tPF 3 

E.G. Elev Iftl 
Vel Head (ftl 
W.S. Elev Ift) 
Crit W.S. Ift) 
E.G. Slope (ft/ft 
Q Total lcfsl 
Tap Width Iftl 
Vel Total (ft/sl 
Max Chl Dpth (ftl 
Conv. Total (cfsl 
Length Wtd. iftl 
Min Ch El (ftl 
Aloha 
~rctn Loss Ift) 
C & E LOSS (ft) 

Element 
Wt. n-Val. 
Reach Len. Iftl 
Flow Area (sq ftl 
Area (sq ftl 
Flow (cfsl 
Top Width ifti 
Avg. Vel. (ft/sl 
Hydr. Depth (ftl 
conv. Icfsl 
Wetted Per. ifti 
Shear (lblsg ftl 
Stream Power lb/f t sl 
Cum Volume (acre-Etl 
Cum SA (acres) 

Left OD 
0.050 
510.37 
801.08 
801.08 
1809.55 
976.43 
2.26 
0.82 

21001.0 
977.42 
0.38 
0.86 

1496.71 
824.54 

Channel 
0.050 
485.80 
544.69 
544.69 
2200.72 
273.77 
4.04 
1.99 

25540.6 
274.83 
0.92 
3.71 

429.40 
271.82 

Right OB 
0.050 
404.15 
1930.80 
1930.80 
5689.73 
1580.78 

2.91 
1.22 

66032.8 
1581.26 

0.57 
1.67 

539.99 
536.16 

Warning: Divided flow computed for this cross-sectlon. 
Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross 

section. This may indicate the need for additional cross sections. 

FLOW DISTRIBUTION OUTPUT Profile IIPF 3 

Left Sta Right Sta Flow Area W. P. % Conv. Hydr D. Velocity 
(ftl iftl (CfSl (Sq ftl (Etl Iftl (ft/Sl 
8890.55 8995. 90 47.76 28.27 47.16 0.49 0.61 1.69 

Warning: Divided flaw computed for this cross-section. 
Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross 

Vincyard PRS Full Spillway Flow 
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section. This may indicate the need for additional cross sections 

CROSS SECTION RIVER: Vineyard FRS 
REACH: Vineyard RS: 18.081 

Station Elevation Data num= 92 
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 

8098.03 1520.86 8102.76 1521.26 8106.99 1520.59 8113.43 1521.3 8147.09 1520.77 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

8098.03 .05 9958.89 .0510348.17 .05 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9958.8910348.17 357.17 430.67 405.55 .3 .5 

Blocked Obstructions n u =  2 
Sta L Sta R Elev Sta L Sta 8 Elev 

8098.03 8941.23 152111652.4712127.28 1521 

CROSS SECTION OUTPUT Profile #PF 3 

E.G. Elev iftl 
Vel Head ift) 
W.S. Elev lfti 
Crit W.S. iftl 
E.G. Slope ift/fti 
Q Total (cfs) 
Top Width Ift) 
Vel Total ift/sl 

Element Left 08 Channel Right 08 
0.050 
405.55 
1261.95 
1261.95 

Wt. n-Val. 
Reach Len. if t) 
Flow Area isq fti 
Area isq f ti 
Flow icfsi 
Top Width iftl 
Avg. Vel. ift/si 
Nydr. Depth lftl 
Conv. icfs) 
Wetted Per. iftl 
Shear ilb/sq ftl 
Stream Power ilb/ft s )  
Cum Volume lacre-ft) 
Cum SA (acres) 

Max Chl ~ p t h  if;) 
Conv. Total lcfs) 
Length Wtd. iftl 
Min Ch El ift) 
Alpha 
Frctn Loss iftl 
C & E LOSS iftl 

Warning: Divided flow computed for thls cross-section. 
Warning: The energy loss was greater than 1.0 ft 10.3 m). between the current and previous cross 

section. This may indicate the need for additional cross sections. 

FLOW DISTRIBUTION OUTPUT Profile #PF 

Left Sta Right Sta 
Ift) Ift) 
8842.37 9028.46 

Flow 
lcfs) 
50.63 
395.58 

Area W.P. % Conv. 
1sq ft) lftl 
35.75 69.35 0.52 

Hydr D .  
(£ti 
0.53 

Velocity 
lft/sl 
1.42 

10114.60 10192.46 
10192.46 10270.31 

Vineyard FKS 
.- 

Full Spillway Flow 
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Warning: Divided flow computed for this cross-section. 
Warning: The energy loss was greater than 1.0 ft 10.3 ml. hstween the current and previous c r o s s  

section. This may indicate the need for additional cross sections. 

CROSS SECTION RIVER: Vineyard FRS 
REACH: Vineyard RS: 18.000 

INPUT 
Description: 
Station Elevation Data num= 88 

Sta Elev Sta Elev Sta Elev Sta Elev Sta E l e v  

Manning's n Values "urn= 3 
Sta n Val Sta n Val Sta n Val 

8086.07 .05 9929.7 .0510257.89 .05 

Bank Sta: Left Right Lengths: Lett Channel Right Coett Contr. Expan 
9929.710257.89 499.55 496.48 527.1 .1 . 3  

Blocked Obstructions num= 2 
Sta L Sta R Elev Sta L Sta R Elev 

8086.07 8744.85 151811538.7412056 81 1518 

CROSS SECTION OUTPUT Profile #PF 3  

E.G. Elev Iftl 
Vel Head (tt) 
W.S. Elev Iftl 
Crit W.S. Iftl 
E.G. Slope (ttlftl 
Q Total ICES) 
Top Width (ftl 
Vel Total Iftlsl 
Max Chl Dpth (fti 
Conv. Total jcfsl 
Length Wtd. (ftl 
Min Ch El iftl 
Alpha 
Frctn Loss lttl 
C L E LOSS jftl 

Element 
Wt. n-Val. 
Reach Len. iftl 
Flow Area lsq ftl 
Area lsq ftl 
Flow (c~sI 
Top Width lftl 
Avg. Vel. (Etlsl 
Hydr. Depth (Etl 
Conv. (ctsi 
Wetted Per. (ttl 
Shear (lbleq ftl 
Stream Power (lbltt sl 
Cum Volume (acre-£ti 
Cum SA (acres1 

Left OB 
0.050 

Channel 
0.050 

Right OB 
0.050 

Warning: Divided flow computed for this cross-section. 
Warning: The energy loss was greater than 1.0 ft 10.3 ml. hetween the current and prevlous cross 

section. This may indlcate the need tor additional cross sections. * 
FLOW DISTItIBUTION OUTPUT Profile #PF 3 

-. 
Vineyard PRS Full Spillway Plow 
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Left Sta Riaht Sta Flow 
("£5) 

2 6 6 . 6 5  
2 4 2 . 6 5  
5 1 7 . 1 7  
7 8 9 . 5 5  
8 7 5 . 6 1  

1 1 4 9 . 8 3  
3 2 5 . 6 2  
4 2 0 . 8 5  

Area 
isq ft) 
1 4 0 . 9 7  
1 3 4 . 8 1  
2 1 2 . 2 8  
2 7 3 . 6 3  
2 9 1 . 1 5  
3 4 3 . 2 8  
1 0 3 . 3 2  
121.1.3 

W.P. 
iftl 

1 7 8 . 9 5  
1 8 4 . 3 6  
1 8 4 . 3 6  
1 8 4 . 3 6  
1 8 4 . 3 6  
1 8 4 . 9 4  

6 5 . 6 4  
6 6 . 4 7  

Hvdr D 
iftl 
0 . 7 9  
0 . 7 3  
1 . 1 5  

Warning: Divided flow computed for this cross-section. 
Warning: The energy loss was greater than 1 . 0  ft ( 0 . 3  m). between the current and pi 

section. This may indicate the need for additional cross sections. 

Velocity 
iftIS1 

1 . 8 9  
1 . 8 0  
2 . 4 4  
2 . 8 9  
3 . 0 1  
3 . 3 5  
3 . 1 5  
3 . 4 7  

CROSS SECTION RIVER: Vlneyard FRS 
REACH: Vlneyard RS: 1 7 . 9 0 6  

INPUT 
Description: 
Station Elevation Data nun= 1 1 9  

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
8028.04  1 5 1 4 . 6 1  8 1 3 3 . 6 3  1514 8 1 3 3 . 6 6  1 5 1 4  8 1 5 1 . 2 6  1 5 1 3 . 4  8 3 1 8 . 3 3  1 5 1 3 . 5 4  

Manning's n Values n m =  3  
Sta n Val Sta n Val Sta n V a l  

8 0 2 8 . 0 4  . 0 5  9 9 7 6 . 9 8  , 0 5 1 0 2 5 6 . 5 2  . 0 5  

Bank Sta: Left Right Lengths: Left Channel Right CoeEf Contr. Expan 
9 9 7 6 . 9 8 1 0 2 5 6 . 5 2  4 3 4 . 3 9  4 5 6 . 2  4 4 4 . 6 2  .1 . 3  

Ineffective Flow num= I 
Sta L Sta R Elev 

1 1 5 0 2 . 2 1 1 2 0 6 6 . 5 5  1 5 1 6  
Blocked Obstructions n m =  I 

Sta L Sta R Elev 
8 0 2 8 . 0 4  8 6 1 1 . 1 4  1516 * CROSS SECTION OUTPUT Proflie #PF 3  

E.G. Elev lftl 1 5 1 3 . 1 2  Element 
Vel Head iftl 0 . 2 0  Wt. n-Val. 

Left 0B Channel 
0 . 0 5 0  0 . 0 5 0  

- 
Vineyard FRS 

P a ~ e  33 of 93 

-ev10us cross 

Right OB 
0 . 0 5 0  
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W.S. Elev lftl 
Crit W.S. Iftl 
E.G. Slope (ftlftl 
Q Total Icfsl 
TOP Width Ifti 
Vel Total Iftlsi 
Max Chl Dpth (ft) 
Conv. Total lcfsl 
Length Wtd. Iftl 
Min Ch El Ifti 
Alpha 
Frctn Loss lfti 
C & E LOSS (ftl 

1.512.93 Reach Len. iftl 434.39 456.20 444.62 
1512.63 Flow Area (sq ftl 1.445.06 691.98 977.94 
0.007905 Area (sq Ctl 1445.06 691.98 1210.30 
9700.00 Flow (cfsl 4002.35 3336.58 2361.07 
3228.83 Top Width (ftl 1345.02 279.54 1604.27 

3.11 Avg. Vel. (ftls) 2.77 4.82 2.41 
5.17 Hydr. Depth (ftl 1.07 2.48 0.87 

109099.9 Con". (cfsl 45016.1 31527.9 26556.0 
442.99 Wetted Per. lft) 1346.48 280.70 1119.64 
1507.76 Shear (lblsq ft) 0.53 1.22 0.43 

1.30 Stream Power (lblft sl 1.47 5.87 1.04 
3.47 Cum Volume (acre-ft) 1456.73 408.28 496.08 
0.02 Cum SA (acres1 790.36 261.11 496.27 

Warning: Divided flow computed for this cross-section. 
Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and prevlous cross 

section. This may indicate the need for additional cross sections. 

FLOW DISTRIBUTION OUTPUT Profile #PF 3 

Left Sta Right Sta Flow Area W.P. % Conv. Hydr D. Velocity 
Iftl (Ltl (cfsl (sq €ti iftl Ifti (ftlsl 
8612.72 8807.62 342.06 150.67 176.45 3.53 0.86 2.27 
RR07.62 9002.51 616.01 223.38 195.39 6.35 1.15 2.76 

I Warning: Divided flow computed for this cross-section 
Warning: The energy loss was greater than 1.0 ft (0.3 m), between the current and previous cross 

section. This may indicate the need for additional cross sections. 

CROSS SECTION RIVER: Vineyard FRS 
REACH: Vineyard RS: 17.819 

INPUT 
Description: 
Station Elevation Data 

Sta Elev Sta 
7844.68 1510.74 7980.19 

11227.8 1509.12 11327.8 
11521.91 1509.6611527.79 
11627.79 1509.63 11702.3 

Vincynnl FRS 

num= 106 
Elev Sta Elev Sta Elev Sta Elev 
1510 8068.3 1509.72 8136.49 1509.37 8139.95 1508 
1508 8148.93 1509.45 8153.82 1510.07 8180.9 1509.78 

1509.26 8492.06 1508.35 8492.85 1508 8497.55 1506.7 
1507.76 8515.4 1506.19 8524.77 1506 8531.11 1504.99 

1508 8544.36 1508.41 8615.49 1508.41 8715.5 1508.03 
1508.22 9015.49 1508.1 9115.5 1508.63 9215.5 1508.78 
1508.92 9515.47 1508.61 9615.47 1508.53 9715.47 1508.43 

1508 9915.49 1507.6 9967.94 1508 9984.92 1508.13 
1506 9994.35 1505.75 9995.3 150610002.79 1508 

Full Spillway Flow 
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Manning's n Values num= 3 

0 
Sta n Val Sta n Val Sta n Val 

7844.68 .05 9984.92 ,0510368.74 .05 

Bank Sta: Left Rlght Lengths: Left Channel Right Coeff Contr. 
9984.9210368.74 447.96 499.97 459.45 .1 

Blocked Obstructions nun= 1 
Sta L Sta R Elev 

7844.68 3153.82 1510.5 

CROSS SECTION OUTPUT Profile #PF 3 

E.G. Elev lftl Element 
Wt. n-Val. 
Reach Len. ftl 
Flow Area lsq ftl 
Area (sq ftl 
Flow lcfsl 
Top Width (ftl 
Avg. Vel. (ftlsl 
Hydr. Depth (ftl 
Conv. lcfsl 
Wetted Per. (€ti 
Shear Ilblsq ftl 
Stream Power (lblft s )  
Cum Volume (acre-ft) 
Cum SA (acres1 

Left 08 
0.050 
447.96 

Channel Right OB 
0.050 0.050 
499.97 459.45 

Vel Head (ftl 
W.S. Elev (ftl 
Crit W.S. (ftl 
E.G. Slope Iftlftl 
Q Total (cfsl 
TOP Width lttl 
Vel Total (ftlsl 
Max Chl Dpth lftl 
Conv. Total (cfsl 
Length Wtd. lftl 
Min Ch El ifti 
Alpha 
Frctn Loss (ftl 
C & E Loss (ftl 

Warning: Divided flow computed for this cross-section. 
Warning: The energy loss was greater than 1.0 ft (0.3 ml. between the current and previous cross 

section. This may indicate the need for additional cross sections. 

FLOW DISTRIBUTION OUTPUT Profile #PF 3 

Lett Sta 
(ftl 
8058.70 

Right Sta Flow 
(ftl 1cts1 
8272.73 0.16 

Area 
i s q  ftl 

0.52 

W.P. %Conv. 
Iftl 

11.34 0.00 

Hydr D. 
lftl 
0.05 

Velocity 
Iftlsl 
0.31 
1.33 
3.33 

Warning: Divided flow computed for this cross-section. 
Warning: The energy loss was greater than 1.0 ft 10.3 ml. between the current and previous cross 

section. This may lndicate the need for additional cross sections. 

CROSS SECTION RIVER: Vineyard FRS 
REACH: Vineyard RS: 17.725 

INPUT 
Descyiption: 
Statlon Elevation Data num= 105 

Sta Elev Sta Elev Sta Elev sta Elev Sta Elev 
7608.74 1507.69 7832.35 1507.54 7972.19 1507.5 7980.38 1506 7980.46 1505.98 
7980.57 1506 7987.52 1507.23 8055.97 1507.32 8262.43 1506 8279.57 1505.87 

Vineyard FRS Full Spillway Plow 
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Manning's n V a l u e s  num= 3  
Sta n Val Sta n V a l  Sta n V a l  

7 6 0 8 . 7 4  0 5  9 8 6 7 . 1 7  . 0 5 1 0 3 8 2 . 1 5  . 0 5  

Bank Sta: Lett Right Lengths: Left Channel Right Coeft Contr. Expan 
9 8 6 7 . 1 7 1 0 3 8 2 . 1 5  3 8 3  500 5 0 0 . 9 9  .1 . 3  

Blocked Obstructions n u =  1 
Sta L Sta R Elev 

7 6 0 8 . 7 4  8 0 5 5 . 9 7  1 5 0 9  

CROSS SECTION OUTPUT Profile HPF 3 

E.G. Elev (ft) 1 5 0 6 . 2 8  
V e l  Head lftl 0 . 1 3  
W.S. Elev ifti 1 5 0 6 . 1 5  
Crit W.S. lfti 
E.G. Slope lftlfti 0 . 0 0 6 8 0 1  
Q Total (cfsi 9 7 0 0 . 0 0  
Top Width ifti 2 8 9 1 . 0 2  
V e l  Total iftlsi 2 . 8 4  
Max Chl Dpth (ftl 3 . 5 9  
Conv. Total lcfsl 1 1 7 6 1 9 . 3  
Lenath Wtd. Iftl 4 2 9 . 1 4  
Min Ch El ifti 1 5 0 2 . 7 5  
Alpha 1 . 0 6  
Frctn Loss lfti 3 . 2 2  
C & E LOSS Ifti 0 . 0 0  

E l  emon t 
Wt. n - V a l  

Lett OD Channel Right OD 
0 . 0 5 0  0 . 0 5 0  0 . 0 5 0  

Reach Len. (fti 3 8 3 . 0 0  5 0 0 . 0 0  5 0 0 . 9 9  
Flow Area isa ftl 2 1 1 9 . 6 3  7 7 4 . 1 0  5 2 6 . 8 1  
Area lsq ftl 2 1 1 9 . 6 3  7 7 4 . 1 0  5 2 6 . 8 1  
Flow (cfsl 6 1 9 2 . 0 9  2 4 8 5 . 7 7  1 0 2 2 . 1 3  
Top Width ifti 1 6 2 8 . 1 3  5 1 4 . 9 8  7 4 7 . 9 1  
Avy. V e l .  (ftlsi 2 . 9 2  3 . 2 1  1 . 9 4  
Hydr. Depth lfti 1 . 3 0  1 . 5 0  0 . 7 0  
Conv. icfsl 7 5 0 8 3 . 5  3 0 1 4 1 . 7  1 2 3 9 4 1  
Wetted Per. Iftl 1 6 2 8 . 8 0  5 1 6 . 1 5  7 4 7 . 9 1  
Shear ilblsq fti 0 . 5 5  0 . 6 4  0 . 3 0  
Stream Power (lblft sl 1.61.  2 . 0 4  0 . 5 8  
Cum Volume (acre-ft) 1 4 1 9 . 2 5  3 9 3 . 4 6  4 7 7 . 4 8  
Cum SA iacresi 7 5 7 . 8 3  2 5 2 . 4 8  4 7 2 . 3 5  

warning: The energy loss was greater than 1 . 0  ft 1 0 . 3  ml. between the current and previous cross 
section. This may indicate the need for additional cross sections. 

FLOW DISTRIBUTION OUTPUT Profile #PF 3  

Left Sta Right Sta Flow Area W.P. % Conv. Hydr D. Velocity 
lfti iftl (cfsi (sq ft) (ftl lftl 1ftIs1 
8 0 6 0 . 4 3  8 2 8 6 . 2 7  4 . 6 8  7 . 3 3  4 7 . 2 3  0 . 0 5  0 . 1 6  0 . 6 4  

-- 
Vineyard FllS Pull Spillway Flow 
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Warning: Divided flow computed for this cross-section. 
Warning: The energy loss was greater than 1.0 it (0.3 mi. between thc current and previous cross 

section. This may indicate the need for  additional crass sections. 

CROSS SECTION RIVER: Vineyard FRS 
REACH: Vineyard RS: 17.554 

INPUT 
Description: 
station Elevation Data n m =  147 

STa Elev St6 Elev Sta Elev Sta Elev sta Elev 

Manning's n Values n m =  3 
Sta n Val Sta n Val Sta n Val 

6862.9 .05 9691.88 .0510606.72 .05 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9691.8810606.72 407.45 398.94 593.71 .I .3 

Blocked Obstructions n u =  2 
Sta L Sta R Elev Sta L Sta R Elev 
7562.9 8097.03 1503ll852.0612051.71 1503 

CROSS SECTION OUTPUT Profile #PF 3 

E.G. Elev lftl 1500.59 Element Left 08 Channel Right OB 
Vel Head lftl 0.11 Wt. "-Val. 0.050 0.050 0.050 
W.S. Elev Iftl 1500.48 ReachLen. (ftl 407.45 398.94 593.71 

Vineyard FRS FtnII Spillway Plow 
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Crit W.S. Iftl 
E.G. Slope (ftlftl 
Q Total (c€sl 
Top Width Iftl 
Vel Total lftlsl 
Max Chl Dpth lftl 
Conv. Total lcfsi 
Length Wtd. iftl 
Min Ch El iftl 
Alpha 
Frctn Loss (€tl 
C & E LOSS lftl 

 low Area isq ftl 1608.51 1356.58 
Area (sq it1 1608.51 1356.58 
Flow icfs) 3976.55 4028.87 
Top Wldth ltti 1428.12 914.84 
Avo. Vel. Iftlsl 2.47 2.97 
~ydr. Depth (£ti 
Conv. (cfsl 
Wetted Per. (ftl 
Shear (lblsq £ti 
Stream Powe; (lblft sl 1.03 1.62 
Cum Volume (acre-£ti 1391.57 373.16 
Cum SA (acres] 734.68 238.51 

Warning: The energy loss was greater than 1.0 ft 10.3 ml. between the current and previous cross 
section. This may indicate the need for additional cross sections. 

FLOW DISTRIBUTION OUTPUT Profile #PF 3 

Left Sta Right Sta Flow Area W.P. % Conv. Hydr D. Velocity 
(ftl (ftl (cfsl isq ftl lftl ifti IftISl 
7994.49 8277.39 2.18 2.82 13.64 0.02 0.21 0.77 

Warning: The energy loss was greater than 1.0 ft (0.3 ml. between the current and previous cross 
section. This may indicate the need for additional cross sections. 

CROSS SECTION RIVER: Vineyard FRS 
REACH: Vineyard RS: 17.479 

INPUT 
Description: 
Station Elevation Data nun= 107 

Sta Elev Sta Elev Sta Elev Sta Elev Sta E l e v  
6730.65 1500.84 6740.25 1500.33 6759.23 1500.05 6889.34 1500 7046.88 1499.7 

Vineyard FRS Pull Spillway Flow 
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Manning's n Values nu,"= 3  
Sta n Val Sta n Val Sta n Val. 

6 7 3 0 . 6 5  . 0 5  9 4 8 9 . 8 4  0 5 1 0 6 2 7 5 7  . 0 5  

Bank Sta: Left Right Lengths: Left Channel Rlght Coeft ConLr. Expan 
9 4 8 9 . 8 4 1 0 6 2 7 . 5 7  4 3 4 . 0 6  5 3 5 . 0 5  3 9 8 . 9 2  .1 . 3  

Blocked Obstructions nwn= 1 
Sta L Sta R Elev 

6 7 3 0 . 6 5  8 3 1 2 . 5 2  1500 

CROSS SECTION OUTPUT Profile IUPF 3  

E.G. Elev ift) 
Vel Head (ft) 
W.S. E l e v  (ftl 
Crit W.S. (ft) 
E.G. Slope lftlfti 
Q Total (cfs) 
Top Width (ftl 
Vel Total ift/sl 
Max Chl Dpth Ift) 
Conv. Total (cfsi 
Length Wtd. (Etl 
Min Ch El /£ti 
Alpha 
Frctn Loss (£ti 
C & E Loss (Eti 

1 4 9 7 . 8 6  Element 
0 . 1 0  Wt. "-Val. 

1 4 9 7 . 7 6  Reach Len. ift) 
Flow Area (sq ftl 

0 . 0 0 6 2 7 9  Area (sq fti 
9 7 0 0 . 0 0  Flow (cfs) 
3606.75  Top Width Iftl 

2 . 4 9  Avg. Vel. Ift/sl 
4 . 0 2  Hydr. Depth (ftl 

1 2 2 4 1 4 . 3  Conv. icfs) 
4 5 8 . 1 9  Wetted Per. (ftl 

1 4 9 3 . 7 4  Shear ilb/sq ftl 
1 . 0 2  Stream Power (lb/ft si 
2 . 1 6  Cum Volume (acre-ftl 
0 . 0 1  C w n  SA (acres) 

Left OB Channel Right OB 
0 . 0 5 0  0 . 0 5 0  0 . 0 5 0  

4 3 4 . 0 6  5 3 5 . 0 5  3 9 8 . 9 2  
1 3 4 6 . 8 3  1 2 9 8 . 2 7  1 2 4 4 . 1 6  

warning:   he energy lass was greater than 1 . 0  ft ( 0 . 3  m). between the current and previous cross 
section. This may indicate the need for additional cross sections. 

FLOW DISTRIBUTION OUTPUT Profile #PF 3  

Left Sta 
ift) 
8 1 1 0 . 2 5  

Right Sta 
(ftl 
8 3 8 6 . 1 6  

Area 
Isq ftl 

0 . 8 4  
3 1 4 . 4 1  
3 2 9 . 1 8  
3 4 8 . 7 6  
3 5 3 . 6 5  
2 6 2 . 8 4  
2 0 8 . 3 9  
1 8 3 . 9 4  
2 4 8 . 8 2  
3 9 4 . 2 9  
1 5 9 . 1 9  
1 6 5 . 2 0  
1 7 9 . 1 7  
2 0 5 . 9 2  
1 5 9 . 2 6  
1 3 7 . 9 2  
1 1 6 . 3 7  

8 2 . 1 6  
2 6 . 7 0  
1 2 . 2 6  

W.P. 
(ft) 

1 1 . 8 3  
2 7 5 . 9 3  
2 7 5 . 9 2  
2 7 6 . 5 0  
2 7 5 . 9 4  
2 2 7 . 5 7  
2 2 7 . 5 5  
2 2 7 . 5 6  
2 2 7 . 5 9  
2 2 8 . 8 3  
1 4 0 . 3 9  
1 4 0 . 9 9  
1 4 1 . 0 4  
1 4 1 . 0 5  
1 4 0 . 9 9  
1 4 0 . 9 9  
1 4 0 . 9 9  
1 4 0 . 9 9  
1 4 0 . 9 9  

84 .82  

% Conv. 

0 . 0 0  
8 . 2 7  
8 . 9 2  
9 . 8 1  

1 0 . 0 6  
6 . 7 4  
4 . 5 8  
3 . 7 2  
6 . 1 5  

1 3 . 2 0  
3 . 7 6  
4 . 0 0  
4 . 5 7  
5 . 7 7  
3 . 7 6  
2 . 9 6  
2 . 2 3  
1 . 2 5  
0 . 1 9  
0 . 0 7  

Hydr D. Velocity 
ifti (Et/sl 
0 . 0 7  0 4 0  
1 . 1 4  2 . 5 5  

Warning: The energy loss was greater than 1 . 0  ft ( 0 . 3  m). between the current and previous cross 
section. 'Phis may indicate the need for additional cross sections. 

CROSS SECTION RIVER: Vineyard FRS 
REACH: Vlneyard RS: 1'7.377 

INPUT 
Description: 
Station Elevatiori Data "urn= 9 8  

SCa Elev Sta Elev Sta Elev Sta E l e v  sta Elcv 
6 5 8 0 . 9 4  1 4 9 7 . 7 5  6 8 9 7 . 1 9  1 4 9 7 . 1 6  7 1 0 3 . 4 5  1 4 9 7 . 4 5  7 1 5 7 . 2 9  1 4 9 8  7 2 1 3 . 4 1  1 4 9 8 . 5 5  

~~~ 

9 0 7 2 . 1 9  1494 9 0 7 8 . 8 2  1 4 9 4 . 7 7  9 2 0 7 . 9 7  1 4 9 4  3 2 1 7 . 3 1  1 4 9 3 . 8 8  9 2 3 8 . 5 9  1494 

Vineyard FllS Full Spillway Flow 
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Manning's n Values n m =  3 
Sta n Val Sta n Val Sta n Val 

6580.94 .05 9207.97 .0510285.53 .05 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan 
9207.9710285.53 389.72 295.16 235.91 .I -3 

Blocked Obstructions n w =  1 
Sta L Sta R Elev 

6580.94 8161.6 1498 

CROSS SECTION OUTPUT 

E.G. Elev (ftl 
Vel Head Iftl 
W.S. Elev (ftl 
Crit W.S. (ftl 
E.G. Slope (ft/ft) 
Q Total icfsl 
Top Width Ift) 
Vel Total (ft/sl 
Max Chl Dpth (ftl 
Conv. Total (cfs) 
Length Wtd. (£ti 
Mln Ch El (ftl 
Alpha 
Frctn Loss (ftl 
C & E Loss iftl 

Profile PPF 3 

1495.69 Element Left 08 Channel Right 08 
0.07 Wt. n-Val. 0.050 0.050 0.050 

1495.62 Reach Len. (£ti 389.72 295.16 235.91 
Flow Area (sq ft) 1204.39 1547.04 1836.41 

0.003619 Area (sq ftl 1204.39 1547.04 1836.41 
9700.00 Flow (cfsl 2583.43 3515.52 3601.06 
3592.10 Top Width (ftl 916.44 1077.56 1598.10 

2.11 Avg. Vel. (ft/sl 2.15 2.27 1.96 
3.84 Hydr. Depth ifti 1.31 1.44 1.15 

161231.0 Con". (cfsl 42941.1 58434.0 59855.9 
305.71 Wetted Per. ifti 916.53 1079.68 1598.83 
1491.78 Shear (lb/sq ftl 0.30 0.32 0.26 

1.01 Stream Power (lb/ft s )  0.64 0.74 0.51 
1.47 Cum Volwne (acre-ftl 1365.04 343.53 436.04 
0.01 Cum SA (acres1 712.66 215.50 423.84 

Warning: 
Warning: 

The cross-section end points had to be extended vertically for the computed water surface 
The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross 
section. This may indicate the need f o r  additional cross sections. 

FLOW DISTRIBUTION OUTPUT Profile PPF 3 

Warnlng: The cross-section end points had to be extended vertically for the computed water surface 
Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and prevlous cross 

section. This may indicate the need for additional cross sections. 

CROSS SECTION RIVER: Vineyard FRS 

Vineyard FRS Full Spillway Flow 
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REACE!: V i n e y a r d  RS: 17.321 

INPUT 
Description: 
Station Elevation Data 

Sta Elev Sta 
n-= 278 
Elev Sta Elev 
1496 6802.88 1495.51 

Sta Elev Sta 
6817.44 1495.46 6839.01 
6909.83 1495.39 7129.74 
7347.98 1494 7657.3 
7764.65 1492 7766.45 
7778.53 1492 7780.6 
7809.19 1492 7811.8 
8172.98 1494.46 8228.26 
8489.73 1493.16 8536.74 
8551.75 1490 8558.09 
8586.24 1494.25 8596.09 
8639.14 1493.75 8652.8 
8692.42 1493.54 8700.74 

Manning's n Values 3 

Bank Sta: Left Right Lengths: Lett Channel Rlght Coeff Contr. 
9300.09 10033 732.26 497.51 448.5 .3 

Blocked Obstructions num= 1 
Sta L Sta R Elev 

6486.68 8289.4 1496 

CROSS SECTION OUTPUT Profile I P F  3 

E.G. Elev ifti 1494.21 Element Left OB 
.- 

Vineyard FRS 
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Vel Head Iftl 
W.S. Elev lfti 
Crit W.S. lfti 
E.G. Slope l€t/fti 
Q Total lcfsl 
Top Width lftl 
Vel Total lft/sl 
Max Chl Dpth lit1 
Conv. Total Icfsl 
Length Wtd. lfti 
Min Ch El lftl 
Alpha 
Frctn Loss lftl 
C & E LOSS lftl 

0.15 Wt. n-Val. 
1494.06 Reach Len. Iftl 

Flow Area !sa ftl 
0.006744 Area lsq €ti 
9700.00 Flow lcfsl 
2630.55 Top Wldth lftl 

2.95 Avg. Vel. Iftlsi 
4.20 ~ydr. Depth lftl 1.35 1.86 0.98 

118113.1 Conv. Icfsi 45711.9 35175.0 37226.1 
641.54 Wetted Per. lft) 921.98 423.39 1293.92 
1490.69 Shear Ilblsq ftl 0.56 0.78 0.41 

1.09 Streampower IIblEt sl 1.71 2.87 0.99 
4.38 Cum Volume lacre-£ti 1354.12 335.63 427.64 
0.03 cwn SA iacres) 704.46 210.43 416.02 

Warning: Divided flow computed for this cross-section. 
Warnlng: The energy loss was greater than 1.0 ft 10.3 ml. between the current and previous cross 

section. This may indicate the need for additional cross sections. 

FLOW DISTRIBUTION OUTPUT Profile #PF 3 

Left Sta Right Sta Flow Area W.P. 8 Conv. Hydr D. Velocity 
lftl !£ti (cfsl 1sq £ti lfti lftl !ft/sl 
8174.73 8456.07 36.89 33.76 93.60 0.38 0.36 1.09 

Warning: Divlded flow computed for this cross-sectlon. 
Warning: The energy loss was greater than 1.0 ft 10.3 ml. between the current and prevlous cross 

section. This may indicate the need for additional cross sections. 

CROSS SECTION RIVER: Vineyard FRS 
REACH: Vineyard RS: 17.227 

INPUT 
Description: 
Station Elevation Data n u =  191 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
6152.2 1490.06 6222.02 1490.32 6224.85 1490 6228.81 1489.56 6231.37 1490 
6232.06 1490.12 6252.19 1430.2 6298.84 1490 6337.19 1489.84 6341.27 1490 

8945.6 1486 8951.09 1485.78 8955.45 1484.92 8961.41 1485.6 8976.18 1485.11 
8979.54 1484 8982.56 1483.01 8986.96 1484 8989.35 1484.52 9029.22 1485.64 
9110.53 1485.73 9116.38 1485.46 9123.04 1486 9123.61 1486.04 9129.23 1486.37 
9211.51 1486.42 9215.31 1486 9220.96 1485.52 9225.58 1486 9228.21 1486.27 
9229.22 1486.37 9329.21 1487.31 9417.27 1486.82 9423.81 1487.2 9429.22 1487.08 

Vcneyard FRS Full Spillway Flow 
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Manning's n Values num= 3  
Sta n Val Sta n Val Sta n Val 

6 1 5 2 . 2  . 0 5  9 7 8 6 . 6 4  . 0 5 1 0 0 8 4 . 1 9  . 0 5  

Bank Sta: Lett Right Lengths: Left Channel Right Coeff Contr. Expan 
9 7 8 6 . 6 4 1 0 0 8 4 . 1 9  4 9 3 . 7 1  5 0 2 . 7 9  5 0 5 . 1 9  . 3  . 5  

Ineffective Flow n u =  1 
Sta L Sta R E l e v  

9 3 2 9 . 2 1  9 6 2 4 . 1  1 4 9 3  
Blocked Obstructions nun= 2  

Sta L Sta R Elev Sta L Sta R Elev 
6 1 5 2 . 2  8 2 2 9 . 0 4  1 4 9 2  9 6 2 3 . 9 8  9 7 7 3 . 6 4  1.492 

CROSS SECTION OUTPUT 

E.G. Elev Ifti 
vel Head (ftl 
W.S. Elev Ifti 
Crit W.S. Ifti 
E.G. Slope Ift/ftl 
Q Total (cfsl 
Top Width lftl 
vei Total ift/si 
Max Chl Dpth (Et) 
Canv. Total lcfsi 
Length Wtd. lfti 
Min Ch El (ftl 
Alpha 
Frctn Loss (ftl 
C & E Loss iftl 

Profile #PF 3  

1 4 8 9 . 7 9  Element Left 08 Channel Right 08 
0 . 2 5  Wt. "-Val. 0 . 0 5 0  0 . 0 5 0  0 . 0 5 0  

1 4 8 9 . 5 4  Reach Len. Iftl 4 9 3 . 7 1  5 0 2 . 7 9  5 0 5 . 1 9  
1 4 8 8 . 6 2  Flow Area (sq ftl 2 1 3 3 . 0 7  1 9 1 . 9 6  3 3 0 . 9 0  

0 . 0 0 6 9 9 8  Area lsq it1 2 8 6 4 . 9 0  1 9 1 . 9 6  3 3 0 . 9 0  
9 7 0 0 . 0 0  Flow lcfsl 8 8 8 4 . 9 3  3 5 7 . 8 3  457 .24  
2 3 6 2 . 0 6  Top Width (ftl 1 2 6 8 . 7 8  2 9 5 . 2 7  7 9 8 . 0 1  

3 . 6 5  Avg. V e l .  ift/sl 4 . 1 7  1 . 8 6  1 . 3 8  
6 . 5 3  Hydr. Depth lft) 2 . 1 7  0 . 6 5  0 . 4 1  

1 1 5 9 5 6 . 9  Conv. (cfsl 1 0 6 2 1 3 . 2  4 2 7 7 . 7  5 4 6 6 . 0  
4 9 4 . 5 9  Wetted P e r .  (ftl 9 8 3 . 5 2  2 9 5 . 6 4  7 9 8 . 5 3  

1 4 8 7 . 6 3  Shear (lb/sq ftl 0 . 9 5  0 . 2 8  0 . 1 8  
1 . 2 1  Stream Power Ilblft s )  3 . 9 5  0 . 5 3  0 . 2 5  
2 . 8 3  Cum Volume (acre-ftl 1 3 1 9 . 6 5  3 3 0 . 0 5  4 1 9 . 4 0  
0 . 0 3  Cum SA (acres1 6 8 6 . 0 8  2 0 6 . 3 3  4 0 5 . 2 7  

Warning: Divided f l o w  computed for this cross-section. 
Warning: The energy loss was  greater than 1 . 0  ft ( 0 . 3  mi. between the current and previuus CT055 

section. This may indicate the need €or additional cross sections. 

FLOW DISTRIBUTION OUTPUT Profile #PF 3  

Left Sta Right Sta Flow Area W.P. % Conv. Hydr D. Velocity 
(ftl (ftl (CfSl Isq ft) Iftl Iftl (ft/SI 
8 3 3 2 . 8 6  8 6 9 6 . 3 1  1 5 6 8 . 1 7  5 1 3 . 9 5  3 4 9 . 7 7  1 6 . 1 7  1 . 4 7  3 . 0 5  
8 6 9 6 . 3 1  9 0 5 9 . 7 5  2 9 4 6 . 2 6  7 6 2 . 5 2  3 6 4 . 1 6  3 0 . 3 7  2 . 1 0  3 . 8 6  
9 0 5 9 . 7 5  9 4 2 3 . 2 0  4 3 7 0 . 4 8  8 5 6 . 5 9  2 6 9 . 5 9  4 5 . 0 6  3 . 1 8  5 . 1 0  
9 4 2 3 . 2 0  9 7 8 6 . 6 4  
LB 9 7 8 6 . 6 4  9 8 4 6 . 1 5  1 8 9 . 3 9  7 4 . 4 7  5 7 . 4 2  1 . 9 5  1 . 3 0  2 . 5 4  
9 8 4 6 . 1 5  9 9 0 5 . 6 6  8 5 . 0 0  4 6 . 7 3  5 9 . 5 7  0 . 8 8  0 . 7 9  1 . 8 2  
9 9 0 5 . 6 6  9 9 6 5 . 1 7  2 4 . 0 0  2 1 . 8 7  5 9 . 5 3  0 . 2 5  0 . 3 7  1 . 1 0  
9 9 6 5 . 1 7  1 0 0 2 4 . 6 8  4 0 . 8 7  3 0 . 1 1  5 9 . 5 5  0 . 4 2  0 . 5 1  1 . 3 6  
1 0 0 2 4 . 6 8  RB 1 0 0 8 4 . 1 9  1 8 . 5 7  1 8 . 7 6  5 9 . 5 7  0 . 1 9  0 . 3 2  0 . 9 9  
1 0 0 8 4 . 1 9  1 0 2 8 9 . 3 7  5 8 . 0 3  5 8 . 5 8  2 0 5 . 1 8  0 . 6 0  0 . 2 9  0 . 9 9  
1 0 2 8 9 . 3 7  1 0 4 9 4 . 5 5  9 2 . 2 0  7 7 . 3 5  2 0 5 . 1 9  0 . 9 5  0 . 3 8  1 . 1 9  
1 0 4 9 4 . 5 5  1 0 6 9 9 . 7 3  2 5 4 . 7 1  1 4 2 . 4 5  2 0 5 . 6 9  2 . 6 3  0 . 6 9  1 . 7 9  
1 0 6 9 9 . 7 3  1 0 9 0 4 . 9 1  5 2 . 3 2  5 2 . 5 3  1 8 2 . 4 7  0 . 5 4  0 . 2 9  1 . 0 0  

Warning: Divided f l o w  computed for this cross-section. 

Vineyard FRS Full Spillway Flow 
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Warning: The energy loss was greater than 1.0 ft 10.3 m). between the current and pr 
section. This may indicate the need for additional cross sections. 

CROSS SECTION RIVER: Vineyard FRS 
REACH: Vineyard RS: 17.132 

INPUT 
Description: 
Station Elevation Data n m =  168 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
6185.31 1487.92 6195.33 1488 6214.13 1488 6263.64 1486.78 6268.56 1487.16 

Manning's n Values n m =  3 
Sta n Val Sta n Val Sta n Val 

6185.31 .05 9878.57 .05 10088.9 -05 

Bank Sta: Left Right Lengths: Left Channel Right Coef t Contr. Expan. 
9878.57 10088.9 491.85 496.91 498.15 .3 .5 

Ineffective Flow n m =  1 
Sta L Sta R Elev 

9541.56 9880.66 1490 
Blocked Obstructions n m =  I 

Sta L Sta R Elev 
6185.31 8479.86 1490.02 

CROSS SECTION OUTPUT Profile #PF 3 

E.G. Elev Iftl 
Vel Head lftl 
W.S. Elev Iff1 
Crit W.S. lftl 
E.G. Slope Iftlftl 
Q Total lcfsl 
Top Width lftl 
Vel Total lft/sl 
Max Chl Dpth iftl 
Conv. Total lcfsl 
Length Wtd. iftl 
Min Ch El lftl 
Alpha 
Frctn Loss lit1 
C & E LOSS lftl 

1486.93 Element  eft OB < 
0.19 Wt. n-Val. 0.050 

1486.74 Reach Len. ift) 491.85 
1485.68 Flow Area (sq ftl 2436.72 
0.004757 Area lsq ft) 2999.62 
9700.00 Flow lcfsl 8904.96 
2482.61 Top Width (£ti 1359.29 

3.24 Avg. Vel. iftlsl 3.65 
5.94 Hydr. Depth ift) 2.38 

140638.7 Conv. icfsl 129111.6 
492.89 Wetted Per. lftl 1023.54 
1485.04 Shear Ilb/sq It) 0.71 

1.18 Stream Power (lb/ft sl 2.58 
2.84 C m  Volume (acre-£t1 1286.42 
0.01 C m  SA lacres) 671.18 

Vineyard FKS 
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Warning: Divided flaw computed for this cross-section. 
Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross 

section. This may indicate the need for additional cross sections. 

FLOW DISTRIBUTION OUTPUT Profile #PF 3 

Left Sta Right Sta 
lftl 

Area 
Isq £t) 
391.15 
837.57 
1126.83 
81.17 
29.53 
30.62 
34.21 
32.88 
30.63 
155.43 
147.37 
19.54 
23.26 
52.75 

Velocity 
i£t/s1 
2.66 
3.42 
4.17 
1.66 
1.67 
1.66 
1.78 
1.73 
1.66 
1.56 
1.50 
0.59 
0.50 
0.76 

Warning: Divided flow computed for this cross-section. 
Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross 

section. This may indicate the need for additional cross sections. 

CROSS SECTION RIVER: Vineyard FRS 
REACH: Vineyard RS: 17.038 

INPUT 
Description: 
Station Elevation Data n u =  133 

Elev Sta 
1486.35 6190.92 
1485.91 6257.47 

~l PV Sta Elev sta Sta Elev sea 
6150.14 1486.32 6174.29 
6204.64 1485.51 6250.15 

Manning's n Values nun= 3 
Sta n Val Sta n Val Sta n Val 

6150.14 .05 9726.32 .05 10205.1 .05 

Bank Sta: Left Right Lengths: Left Channel Right 
9726.32 10205.1 500.93 488.11 396 

Coeff Contr. Expan 
.3 .5 

Blocked obstructions numi 1 
Sta L Sta R Elev 

6150.14 8526.21 1486 

CROSS SECTION OUTPUT Profile #PF 3 

Full Spillway Flow Vineyard FllS 
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E.G. Elev (ftl 
Vel Head lftl 
W.S. Elev lfti 
Cr1t W.S. Iftl e E.G. Slope Iftlft) 
Q Total lcfsi 
Top Wldth iftl 
Vel Total lft/si 
Max Chl Dpth lfti 
Conv. Total lcfsi 
Length Wtd. (ft) 
Min Ch El lft) 
Alpha 
Frctn Loss Ift) 
C & E LOSS Ifti 

Element Left OB Channel Right 08 
Wt. n-Val. 0.050 0.050 0.050 
Reach Len. lft) 500.93 488.11 396.00 
Flow Area lsa fti 1582.45 638.27 498.62 
Area lsq £ti 
Flow (cfs) 
Top Width lft) 
Avg. Vel. lftlsl 
~ y d r .  Depth Ifti 2.27 1.33 0.58 
Conv. (cfs) 81219.0 22975.8 10825.4 
Wetted Per. lftl 697.23 478.78 854.66 
Shear 11b/sq fti 1.01 0 59 0.26 
Stream Power ilblft si 4.36 1.80 0.47 
Cum Volume lacre-£ti 1260.55 323.48 410.05 
Cwn SA (acres) 659.58 199.48 385.24 

Warning: Divided flow computed for this cross-section. 
Warning: The energy loss was greater than 1.0 ft 10.3 ml. between the current and previous cross 

section. This may indicate the need for additional cross sections. 

FLOW DISTRIBUTION OUTPUT Profile #PF 3 

Left Sta Right Sta Flow Area W.P. 8Conv. HydrD. Velocity 
lftl lfti ICfSi (Sq £ti iltl lfti Iftlsl 
9011.08 9368.70 3105.98 738.43 339.19 32.02 2.18 4.21 

Warnlnq: Divided flow com~uted for this cross-sectlon 
Warning: The energy loss was greater than 1.0 ft 10.3 mi. between the current and previous cross 

section. This may indicate the need tor additional cross sections. 

CROSS SECTION RIVER: Vineyard FRS 
REACH: Vineyard RS: 16.945 

INPUT 
Description: 
Station Elevation Data nu*= 145 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
6103.68 1.483.47 6112.44 1483.23 6114.81 1482.91 6120.98 1484 6122.77 1484.32 
6136.44 1484 614113 1483.89 6145.52 1483.1 6153.65 1483.42 6203.68 1483.69 

Vineyard PllS Full Spillway Flow 
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Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

6103 .68 .05 9764.79 .0510169.07 05 

Bank Sta: Left Rlght Lengths: Left Channel Right Coeff Contr 
9764.7910169.07 500.67 505.48 500.56 .1 

Blocked Obstructions n u =  1 
Sta L Sta R Elev 

6103.68 8269.78 1485 

CROSS SECTION OUTPUT Profile llPF 3 

E.G. Elev iftl 
Vel Head (ftl 
W.S. Elev ifti 
Crit W.S. ifti 
E.G. Slope iftlftl 
Q Total IcfSI 
Top Width Ifti 
Vel Total (ft/sl 
Max Chl Dpth (ft) 
Conv. Total icfsi 
Length Wtd. Ifti 
Min Ch El ifti 
Alpha 
Frctn Loss iftl 
C & E I.,OSS iftl 

Element: 
Wt. n-Val. 
Reach Len. iftl 
Flow Area isq ftl 
Area isq ftl 
Flow /C£S) 
Top Width iftl 
AVY. Vel. iftlsl 
Hydr. Depth (fti 
Con". (cfsl 
Wetted Per. (ftl 
Shear (lblsq ftl 
Stream Power ilblft sl 
Cum Volume (acre-£ti 
Cum SA (acres) 

Left 00 
0.050 
500.67 
1586.19 
1586.19 
4378.42 
937.60 
2.76 
1.69 

66810.2 
940.07 
0.45 
1.25 

1242.33 
650.19 

Channel Right OB 
0.050 0.050 

Warning: Divided flow computed for this cross-sectlon. 
Warning: The energy loss was greater than 1.0 Lt (0.3 m). between the current and previous cross 

section. This may indicate the need for additional cross sections. 

FLOW DISTRIBUTION OUTPUT Profile IIPF 

Left Sta Right Sta 
iftl IEti 
8666.46 9032.57 
9032.5'7 9398.68 
9398.68 9764.79 
LB 9764.79 9845.65 
9845.65 9926.50 
9926.50 10007.36 
10007.36 10088.21 
10088.21 RB 10169.07 

W.P. 
ifti 

205.38 
367.34 

% Conv. Hydr D. Velocity 
iftl iftlsi 
0.85 1.65 
1.53 2.43 
2.32 3.21 

Flow 
Icfsl 

288.97 

Area 
rsq ftl 
175.22 

Warning: Divided flow computed for this cross-section. 
Warnlng: The energy loss was greater than 1.0 Et (0.3 m), between the current and previous cross 

section.   his may indicate the need for additional cross sections. 

CROSS SECTION RIVER: Vineyard FRS 
REACH: Vineyard RS: 16.850 

INPUT 
Descrrption: 
Station Elevation Data n u =  153 

Elev Sta Elev Sta Elev Sta Elev 
1481.2 6055.99 1480.97 6063.43 1482 6065.05 1482.21 
1482 6087.13 1480.93 6096.06 1481.4 6133.42 1480.91 

1481.3 6150.81 1481.07 6219.72 1481.04 6225.69 1480.73 
1481.64 6470.16 1480.6 6476.55 1480.18 6483.2 1480.68 
1480.77 6668.82 1480.5 6678.02 1480.7 6709.4 1481.11 
1479.95 7017.45 1479 7023.18 1478.19 7033.41 1479.33 

1478 7609.77 1478 7693.71 1478.2 7771.33 1479.38 

Full Spillway Flow 
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6609.4 1481.38 6652.15 
6785.34 1480 6790.1 
7349.71 1478.55 7598.19 
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Manning's n Values n m =  3 
Sta n Val Sta n Val Sta n Val 

6048.85 .05 9786.41 .0510173.08 .05 

Bank Sta: Left Right Lengths: Left Channel Rlght Coeff Contr. Expan 
9786.4110173.08 498.13 499.99 498.03 .1 .3 

Blocked Obstructions n m =  2 
Sta L Sta R Elev Sta L Sta R Elev 

6048.85 8890.26 148211789.7312290.05 1482 

CROSS SECTION OUTPUT Profile #PF 3 

e E.G. Elev Iftl 
Vel Head ift) 
W.S. Elev Ift) 
Crit W.S. iftl 
E.G. Slope ift/ftl 
Q Total icfs) 
Top Width iftl 
Vel Total i£t/s) 
Max Chl Dpth lft) 
Conv. Total icfsl . . 
Length Wtd. iftl 
Min Ch El iftl 
Alpha 
Frctn Loss Iftl 
C & E Loss lftl 

Element 
Wt. n-Val. 
Reach Len. iftl 
Flow Area isq £ti 
Area isq Etl 
Flow (cis) 
Top Width ift) 
Avg. Vel. Ift/s) 
Hydr. Depth ifti 
Conv. icfs) 
Wetted Per. ifrl 
Shear ilb/sq ftl 
Stream Power ilb/ft sl 
Cum Volume (acre-ft) 
cum SA iacres) 

Left OB 
0.050 
498.13 

Channel 
0.050 
499.99 

Right OB 
0.050 

Warning: The energy loss was greater than 1.0 ft 10.3 ml. between the current and prevlous cross 
section. This may indicate the need for additional cross sections. 

FLOW DISTRIBUTION OUTPUT Profile #PF 3 

Vineyard FRS Full Spillway Flow 
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Warning: The energy loss was greater than 1.0 ft 10.3 mi. between the current and prcvious cross 
section. This may indicate the need for additional cross sections. 

CROSS SECTION RIVER: Vrneyard FRS 
REACH: Vineyard RS: 16.755 

INPUT 
Description: 
Station Elevation Data nun= 135 

Sta Elev Sta Eiev Sta Elev sta 
6024.45 1479.23 6051.23 1479.49 6072.51 1478.48 6074.39 
6080.6 1477.47 6085.32 1478 6090.32 1478.51 6506.19 

Elev Sta Elev 
1478 6076.03 1477.58 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

6024.45 .05 9800.67 .0510095.68 .05 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan 
9800.6710095.68 401.42 400 403.43 .1 .3 

Ineffective Flow n u =  1 
Sta L Sta R Elev 

6024.45 8927.68 1478 
Blocked Obstructions num= 1 

Sta L Sta R Elev 
6024.45 8591.37 1480 

CROSS SECTION OUTPUT 

E.G. Elev (ftl 
Vel Head Iftl 
W.S. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope lftlftl 
Q Total (cfs) 
Top Width (ftl 
Vel Total (ftls) 
Max Chl Dpth Ift) 
Conv. Total lcls) 
Length Wtd. Ift) 
Min Ch El (£ti 
Alpha 
Frctn LOSS (ft) 
C k E LOSS (ft) 

Profile fPF 

Element Left OB Channel Right OB 
Wt. n-Val. 0.050 0.050 0.050 
Reach Len. Lfti 401.42 400.00 403.43 
plow Area (sq ftl 1189.70 698.45 1418.71 
Area (sq £ti 1214.17 698.45 1418.71 
n o w  (cfs) 3789.54 3031.62 2878.83 
TOP Width (£ti 871.13 295.01 1938.18 
Avg. Vel. Iftls) 3.19 4.34 2.03 
Hydr. Depth Ifti 1.48 2.37 0.73 
Canv. (cfs) 45891.2 36712.9 34862.5 
Wetted Per. (Ltl 804.53 296.92 1938.48 
Shear (lblsq ftl 0.63 1.00 0.31 
Stream Power ilblft st 2.01 4.35 0.63 
Cum Volume lacre-Etl 1211.02 291.05 376.52 
Cum SA (acres) 630.08 186.03 340.74 

Warning: Divided Flow computed for this cross-section. 
Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less 

than 0.7 or greater than 1.4. This may indicate the need for additional cross sections. 
- 
Vineyard FRS Full Spillway Flow 
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Warning: The energy loss was greater than 1.0 Lt 10.3 m). between the current and previous cross 
section. This may indicate the need for additional cross sections. 

FLOW DISTRIBUTION OUTPUT Profile WPF 3 

Left Sta Rlght Sta Flow Area W.P. % Conv. Hydr D. Velocity 
(tt) (ftl (C~S) (Sq ft) iftl (tt) IftIS) 
8667.80 9045.43 14.59 14.17 49.27 0.15 0.29 1.03 
9045.43 9423.05 1443.42 503.79 377.63 14.88 1.33 2.87 

Warning: Divided flow computed for this cross-section. 
Warning: The conveyance ratio (upstream conveyance divided by downstream conveyancel is less 

than 0.7 or greater than 1.4. This may indicate the need for additional cross sections 
Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross 

section. This may indicate the need for additional cross sections. 

CROSS SECTION RIVER: Vineyard FRS 
REACH: Vineyard RS: 16.679 

INPUT 
Description: 
Station Elevation Data nun= 165 

Sta Elev Sta Elev Sta Elev Sta Elev Sta E l e v  
6186.07 1475.12 6189.51 1475.45 6211.96 1475.27 6216.95 1474 6217.69 1473.82 

Mannina's n Values 
Sta n Val Sta n Val Sta n Val 

6186.07 .05 9752.67 ,0510173.95 .05 

Vineyard FRS Full Spillway Flow 
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Bank Sta: Left Right 1,engl:hs: Left Channel Right Coeff Conti. Expan 
9752.6710173.95 501.06 500.01 501.06 .1 .3 

Ineffoctivo Flow num: 1 
Sta I. Sta R Elev 

6186.07 8890.02 1476 
Blocked Obstructions n m =  1 

Sta L Sta R Elev 
6186.07 8290.43 1476 

CROSS SECTION OUTPUT Profile #PF 3 

1474.87 Element 
0.09 Wt. n-Val. 

1474.79 Reach Len. IfCl 
1473.93  low Area isq ftl 
0.003107 Area (sq ftl 
9700.00 Flow (cfsl 
3499.78 Top Width iftl 

2.17 Avg. Vel. ift/sl 
4.25 Hydr. Depth lftl 

174032.7 Conv. Icfs) 
500.74 Wetted Per. Ittl 
1470.54 Shear Ilb/sq £ti 

1.20 Stream Power llb/ft sl 
1.63 Cum Volume iacref1:l 
0.03 Cum SA (acres1 

E.G. Elev Ift) 
Vel Head ift) 
W.S. Elev Iftl 

Left OB Channel 
0.050 0.050 
501.06 500.01 
1338.47 1056.31 

Right OB 
0.050 
501.06 . . 

Crit W.S. Ifti 
E.G. Slope (ftiftl 
Q Total icfs) 
'Cop Wldth (ftl 
vei Total Ift/sl 
Max Chl Dpth Ift) 
Conv. Total lcfs) 
Length Wtd. iftl 
Min Ch El lftl 
Alpha 
Frctn Loss (ftl 
c & e LOSS (fti 

Warnlng: The energy loss was greater than 1.0 it (0.3 mi. between the current and prevlous cross 
section. This may indicate the need for additional cross sections. 

FLOW DISTRIBUTION OUTPUT Profile WPF 3 

Left Sta 
(ftl 
8682.69 

Right Sta 
Ifti 
9039.35 
9396.01 

Flow Area 
I c ~ s I  (Sq Ltl 
89.52 84.10 

1116.85 541.62 
1765.02 712.76 
598.76 202.19 

W.P. % Conv. 
Iftl 

149.33 
356.66 
356.66 

iftl Ift/sl 

Warning: The energy loss was greater than 1.0 it (0.3 m). between the current and previous cross 
section. This may indicate the need for additional cross sections. 

CROSS SECTION RIVER: Vineyard FRS 
REACH: Vineyard RS: 16.585 

INPUT 
Description: Centerline of Vineyard Road 
Station Elevation Data n u =  74 

Sta Elev sta Elev Sta Elev Sta Elev Sta Elev 
6389.47 1471.33 6488.54 1470.91 6592.65 1470.82 6687.53 1470.65 6785.7 1470.5 
6876.5 1470.52 6988.71 1470.94 7085.69 1471.04 7183.99 1471.55 7282.41 1471.94 
7354.12 1472 7383.71 1472.33 7489.65 1472.87 7582.64 1472.94 7690.38 1473.23 
7790.04 1473.38 7890.02 1473.55 7990.03 1473.79 8071.41 1474 8090.02 1474.06 
8096.05 1474 8175.29 1474 8190.03 1474.21 8290.02 1474.38 8390.03 1474.4 
8490.04 1474.45 8590.03 1474.45 8690.04 1474.33 8713.59 1474 8789.08 1474 
8790.03 1474.09 8800.36 1474 8890.04 1473.82 8990.02 1473.36 9090.04 1473.14 
9190.02 1472.77 9290.03 1472.4 9323.8 1472 9388.08 1472 9390.04 1472.18 
9424.46 1472 9488.19 1472 9490.05 1472.16 9548.82 1472 9590.04 1471.89 
9690.05 1471.79 9790.04 1471.81 9890.05 1471.79 9990.03 1471.6610090.05 1471.69 

- 
Vincyard PRS Pull Spillway Flow 
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Mannina's n Values nwn= 3 
Sta n Val Sta n Val Sta n Val 

6389.47 .016 9790.04 .01.610190.03 .016 

Bank Sta: Left Rlght Lengths: Left Channel Right Coeff Contr. Expan 
9790.0410190.03 572.41 410.14 323.21 .I .3 

Blocked Obstructions nom= 1 
Sta L Sta R Elev 

6389.47 8493.34 1474 

CROSS SECTION OUTPUT Profile #PF 3 

E.G. Elev (ftl 
Vel Head lftl 
W.S. Elev (ftl 
Crit W.S. lftl 
E.G. Slope Iftlftl 
Q Total (cfsi 
Too Width lftl 
Vel Total ift/sl 
Max Chl Dpth (ftl 
Conv. Total (cfsl 
Length Wtd. lftl 
Min Ch El Ittl 
Alpha 
Frctn Loss (£ti 
C & E LOSS (ftl 

1473.22 Element 
0.34 Wt. n-Val. 

1472.87 Reach Len. (ftl 
1472.87 Flow Area (sq ftl 
0.003434 Area lsq ftl 
9700.00 Flow lcfsl 
3100.20 Top Width (Ltl 

4.46 Avg. Vel. lft/sl 
1.21 Hydr. Depth Ittl 

165526.3 Conv. lcfsl 
423.59 Wetted Per. Iftl 
1471.66 Shear (lb/sq ftl 

1.11 Stream Power llblft sl 
1.64 Cum Volwne lacre-ttl 
0.07 Cum SA (acres1 

Left OB Channel Right OB 
0.016 0.016 0.016 
572.41 410.14 323.21 
490.92 455.69 1230.00 

Warning: The energy equation could not be balanced within the specifled number of iterations. The 
program used critical depth for the water surface and continued on with the calculations. 

Warning: The energy loss was greater than 1.0 ft (0.3 ml. between the current and previous cross 
sectLon. This may indicate the need for additional cross sections. a . . .  

Warnlng: Durlng the standard step iterations, when the assumed water surface was set equal to 
critical depth, the calculated water surface came back below crltical depth. This indicates 
that there is not a valid subcritical answer. The program defaulted to critical depth. 

FLOW DISTRIBUTION OUTPUT Profile #PF 3 

Left Sta 
lftl 
9109.93 

Right Sta 
lftl 
9449.98 

Flow 
(CfSI 

567.15 
1699.53 
488.54 
519.89 
587.96 
580.06 
528.72 
1162.79 
1086.31 
619.63 
442.93 
478.14 
417.58 
297.66 
158.91 
54.87 
9.33 

Area 
(sq ftl 
160.21 
330.71 
85.77 
89.04 
95.86 
95.08 
89.94 
232.50 
223.20 
159.37 
130.30 
136.41 
125.77 
102.65 
70.44 
37.22 
12.14 

W.P. 
(ftl 

288.15 
340.06 
80.00 
80.00 
80.00 
80.00 
80.00 
210.00 
210.00 
210.00 
210.00 
210.00 
210.00 
210.00 
210.00 
210.00 
182.01 

8 Conv. 

5.85 
17.52 
5.04 
5.36 
6.06 
5.98 
5.45 
11.99 
11.20 
6.39 
4.57 
4.93 
4.30 
3.07 
1.64 
0.57 
0.10 

Hydr D. 
lftl 
0.56 
0.97 

Velocity 
IftISl 
3.54 
5.14 
5.70 
5.84 
6.13 
6.10 
5.88 
5.00 
4.87 
3.89 
3.40 
3.51 
3.32 
2.90 
2.26 
1.47 
0.77 

Warning: The energy equation could not be balanced within the specified number of iterations.   he 
program used critical depth tor the water surface and continued on with the calculations. 

Warning: The energy loss was greater than 1.0 ft 10.3 mi. between the current and previous cross 
section. This may indicate the need for additional cross sections. 

Warning: During the standard step iterations, when the assumed water surface was set equal to 

8 critical depth, the calculated water surface came back below critical depth. Thls indicates 
that there is not a valid subcritical answer. The program defaulted to critical depth. 

CROSS SECTION RIVER: Vineyard FRS 
REACH: Vlneyard RS: 16.507 

Vineyard PKS Full Spillway Flow 
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Descrlptlon: 
Statlo" Elevation Data num- 1 5 3  

Sta Elev Sta E l e v  S L ~   lev Sta Elev Sta E l e v  
6 2 1 4 . 2 5  1 4 6 7 . 9 9  6 2 4 0 . 5 7  1 4 6 7 . 9 6  6 2 4 7 . 3 8  1 4 6 7 . 6  6 3 1 4 . 2 4  1 4 6 7  2 3  6 3 9 1 . 3 5  1 4 6 8  
6 4 2 4 . 2 5  1 4 6 8 . 2 3  6 4 4 4 . 4 4  1 4 6 8  6 4 9 7 . 2 4  1 4 6 7 . 6  6 5 0 5 . 1 1  1 4 6 6 . 8 4  6 5 1 3 . 1 1  1 4 6 7 . 1 6  

I Mannina's n Values num= 3  
sta n Val sta n Val sta n Val 

6 2 1 4 . 2 5  . 0 5  9 6 7 7 . 9  . 0 5 1 0 1 6 8 . 8 7  . 0 5  

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan 
9 6 7 7 . 9 1 0 1 6 8 . 8 7  294 2 9 4 . 2  2 9 6 . 5 5  .1 . 3  

Blocked Obstructions num= 2  
Sta L Sta R Elev Sta L sea R Elev 

6 2 1 4 . 2 5  8 7 3 6 . 2 5  1 4 7 2 1 2 1 2 7 . 3 4  1 2 2 2 3 . 2  1472  

CROSS SECTION OUTPUT Profile #Pe 3  

E.G. Elev (ftl 1 4 7 0 . 6 6  Element 
Vel Head Iftl 0 . 1 1  Wt. n-Val 

Left OB Channel Right 08 
0 . 0 5 0  0 . 0 5 0  0 . 0 5 0  

W.S. Elev (ftl 1 4 7 0 . 5 5  Reach Len. IEtl 2 9 4 . 0 0  2 9 4 . 2 0  2 9 6 . 5 5  
Crit W.S. lftl 1 4 6 9 . 6 2  F low Area lsq ftl 1 3 0 5 . 3 3  1 1 0 4 . 9 9  1 5 5 0 . 0 7  
E.G. Slope (Ft/ft) 0 . 0 0 4 4 2 2  Area (sq Ft) 1 3 0 5 . 3 3  1 1 0 4 . 9 9  1 5 5 0 . 0 7  
Q Total (cfsl 9 7 0 0 . 0 0  Flow (cfsl 3 3 0 1 . 1 7  3 7 3 4 . 6 7  2 6 6 4 . 1 5  

I Tap Width (ftl 3 3 0 3 . 4 5  Top Width iftl 9 0 1 . 5 1  4 9 0 . 9 7  1 9 1 0 . 9 7  
V e 1  Total lft/sl 2 . 4 5  A"". Vel. IEtlsI 2 . 5 3  3 . 3 8  1 . 7 2  
Max Chl Dpth (it) 4 . 8 9  ~ y d r .  Depth ift) 
Conv. Total (cfsl 1 4 5 8 7 5 . 1  Conv. (cfsl 
Length Wtd. (ftl 2 9 4 . 8 1  Wetted Per. jftl 
Min Ch El Iftl 1 4 6 5 . 6 6  Shear llb/sq ftl 
Alpha 
Frctn Loss (ftl 
C & E Loss (Ltl 

1 . 2 3  Streampower llb/ftsl 1 . 0 1  2 . 0 9  0 . 3 8  
1 . 3 0  Cum Volume (acre-ftl 1 1 7 5 . 7 4  2 6 6 . 9 7  3 3 0 . 9 6  
0 . 0 0  Cum SA (acres1 6 0 1 . 5 3  1 7 3 . 8 4  2811.01 

Warning: The energy l o s s  was greater than 1 . 0  Lt ( 0 . 3  m). b e t w e e n  the current and previous cross 
section. This may indicate the need for additional cross sections. 

FLOW DISTRIBUTION OUTPUT Profile PPF 3  

Left Sta Right Sta Flow Area W.P. 8 Con". Hydr D. Veloclty 
Iftl Ift) I c ~ s I  1sq ftl lftl lftl (ftlsl 
8 6 3 8 . 8 1  8 9 8 5 . 1 7  6 1 . 6 9  7 1 . 7 0  2 0 8 . 7 8  0 . 6 4  0 . 3 4  0  86  

.. 
Vineyard FRS Full Spillway Flow 
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Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and pl 
section. This may indicate the need for additional cross sections. 

CROSS SECTION RIVER: Vineyard FRS 
REACH: Vineyard RS: 16.451 

INPUT 
Description: 
Station Elevation Data num= 153 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
6170.21 1466.86 6192.72 1467.84 6199.07 1467.74 6242.63 1468 6255.56 1468.08 

Manning's n Values n u =  3 
Sta n Val Sta n Val Sta n Val 

6170.21 .05 9691.74 .0510238.95 .05 

Bank Sta: Left Right Lengths: Left Channel Right CoeEf Contr. Expan 
9691.7410238.95 442.05 443.33 435.7 .1 .3 

Blocked Obstructions n u =  2 
Sta L Sta R Elev Sta L Sta R Elev 

6170.21 8765.27 147011970.0912169.72 1470 

CROSS SECTION OUTPUT Profile UPF 3 

E.G. Elev (ft) 1469.37 Element Left OB Channel 
Vel Head iftl 0.11 Wt. n-Val. 0.050 0.050 
W.S. Elev (ftl 1469.26 Reach Len. (ft) 442.05 443.33 
Crit W.S. Ift) Flow Area lsq ft) 1213.74 1185.78 
E.G. Slope lft/ft) 0.004387 Area isq €t) 1213.74 1185.78 

Vineyard FRS 
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Q Total icfsl 
?'op Width iftl 
Vel Total lft/sl 
Mar C h l  Dpth lftl 
Conv. Total ictsl 
Length Wtd. iftl 
Min Ch El iftl 
Alpha 
Frctn Loss lft) 
C & E Loss lftl 

9 7 0 0 . 0 0  Flow lcfsl 2 9 3 4 . 0 8  3 8 9 4 . 5 1  2 8 7 1 . 4 1  
3 1 3 1 . 7 2  Top Width iftl 8 9 1 . 4 7  5 4 7 . 2 1  1 6 9 3 . 0 5  

2 . 4 7  Avg. Vel. ift/sl 2 . 4 2  3 . 2 8  1 . 8 8  
4 . 6 4  Hydr. Depth Iftl 1 . 3 6  2 . 1 7  0 . 9 0  

1 4 6 4 5 1 . 6  Conv. Icfsl 4 4 2 9 9 . 0  5 8 7 9 9 . 7  4 3 3 5 2 . 9  
4 4 0 . 6 8  Wetted Per. iftl 8 9 1 . 7 8  5 5 0 . 1 5  1 6 9 3 . 1 6  

1 4 6 4 . 6 2  Shear llblsq ftl 0 . 3 7  0 . 5 9  0 . 2 5  
1 . 1 7  Stream Power ilblft sl 0 . 9 0  1 . 9 4  0 . 4 6  
2 . 1 2  Cum Volume lacre-£ti 1 1 6 7 . 2 4  2 5 9 . 2 3  3 2 0 . 4 8  
0 . 0 0  CumSA lacresl 5 9 5 . 4 8  1 7 0 . 3 3  2 7 1 . 7 5  

Warning: Divided flow computed for this cross-section. 
Warning: The energy loss was greater than 1 . 0  ft 1 0 . 3  m). between the current and previous cross 

section. This may indicate the need for additional cross sections. 

FLOW DSSTRIBUTION OUTPUT 

Left Sta Right Sta 
lftl iftl 
8 6 3 5 . 2 8  8 9 8 7 . 4 3  

Profile #PF 3 

Flow Area 
I c ~ s )  Isq ftl 
9 0 . 0 3  83 .99  

W.P. 
([ti 

1 8 7 . 1 7  
3 5 2 . 1 6  
3 5 2 . 4 5  
1 1 0 . 6 4  
1 1 0 . 3 6  
1 0 9 . 4 4  
1 1 0 . 0 8  
1 0 9 . 6 3  
1 9 3 . 0 8  
1 9 3 . 0 8  
1 9 3 . 0 8  
1 9 3 . 0 8  
1 9 3 . 0 8  
1 9 3 . 0 8  
1 9 3 . 0 8  
1 9 3 . 1 4  
1 4 8 . 4 8  

% Conv. 

0 . 9 3  
1 2 . 3 8  
1 6 . 9 4  

5 . 7 3  
6 . 9 3  
7 . 6 8  

1 0 . 8 9  
8 . 9 3  

1 0 . 0 0  
8 . 7 4  
4 . 0 1  
0 . 9 9  
1 . 4 7  
1 . 9 9  
1 . 2 7  
0 . 8 3  
0 . 3 0  

Hydr D. 
lftl 
0 . 4 5  

Velocity 
ift/SI 

1 . 0 7  
2 . 3 5  
2 . 6 6  
2 . 8 5  
3 . 0 7  
3 . 2 1  
3 . 6 9  
3 . 4 1  
2 . 5 8  
2 . 4 4  
1 . 7 9  
1 . 0 2  
1 . 2 0  
1 . 3 5  
1 . 1 3  
0 . 9 5  
0 . 7 5  

Warning: Divided flow computed tar this cross-section. 
Warning: The energy loss was greater than 1 . 0  ft ( 0 . 3  m). between the current and previous cross 

section. This may indicate the need for additional cross sections. 

CROSS SECTION RIVER: Vineyard FRS 
REACH: Vineyard RS: 1 6 . 3 6 7  

INPUT 
Description: 
Station Elevation Data n u =  1 0 0  

Sta Elev Sta Elev Sta 
6 0 5 3 . 1 7  1 4 6 6 . 5  6 0 7 5 . 4  1 4 6 7 . 1 2  6 0 8 4 . 9 9  

6 2 8 8 . 3  1466  6 3 3 3 . 9 1  1 4 6 5 . 7 7  6 3 5 3 . 1 8  
6 4 5 6 . 1 9  1 4 6 5 . 0 2  6 5 3 0 . 7 5  1 4 6 5 . 8 5  6 5 3 5 . 8 9  

Elev Sta Elev Sta Elev 
1 4 6 7 . 0 9  6 1 5 3 . 1 6  1 4 6 6 . 6 4  6 2 5 3 . 1 7  1 4 6 6 . 1 8  
1 4 6 5 . 8 4  6 4 2 1 . 0 2  1 4 6 5 . 5 9  6 4 5 3 . 1 7  1 4 6 4 . 7 9  

Manning's n Values num= 3  
Sta n Val Sta n Val Sta n Val 

6 0 5 3 . 1 7  . 0 5  9 4 9 8 . 9 9  . 0 5 1 0 2 4 9 . 0 3  . 0 5  

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 

Vincyard FRS Full Spillway Plow 
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9 4 9 8 . 9 9 1 0 2 4 9 . 0 3  3 9 2 . 2 4  3 9 4 . 2 6  3 8 9 . 7 1  
Blocked Obstructions n m =  2  

Sta L Sta R Elev Sta L Sta R Elev 
6 0 5 3 . 1 7  8 5 9 4 . 9 9  1 4 6 8 1 1 7 3 5 . 1 5 1 2 0 7 4 . 7 8  1 4 6 8  

CROSS SECTION OUTPUT Profile #PF 3  

E.G Elev Ift) 
Vel Head iftl 
W.S. Elev iftl 
Crlt W.S. lft) 
E.G. Slope Iftfftl 
Q Total lcfsl 
Top W~dth lftl 
Vel Total iftfsl 
Max Chl Dpth lftl 
Conv. Total icfsl 
Length Wtd. iftl 
Mln Ch El iftl 
Alpha 
Frctn Loss lftl 
C & E LOSS lftl 

1 4 6 7 . 2 4  Element 
0 . 1 3  Wt. n-Val. 

1 4 6 7 . 1 2  Reach L e n .  lftl 
1 4 6 6 . 4 6  Flow Area isq ftl 

0 . 0 0 5 3 4 5  Area lsq ftl 
9 7 0 0 . 0 0  Flow lc£s) 
2 8 3 1 . 6 2  Top Width ift) 

2 . 7 0  Avg. Vel. iftfs) 
3 . 9 6  Hydr. Depth lftl 

1 3 2 6 7 3 . 5  Conv. icfs) 
392.04  Wetted P e r .  lftl 

1 4 6 3 . 1 6  Shear ilbfsq ftl 
1 . 1 3  Streampower lIb/ft s )  
1 . 9 2  Cumvolume lacre-ft) 
0 . 0 1  CumSA lacresl 

Left OB Channel Riaht OB 

Warning: Divided flow computed for this cross-sectlon. 
Warning: The energy loss was greater than 1 . 0  ft ( 0 . 3  m). between the current and previous cross 

section. This may indicate the need for additional cross sections. 

FLOW DISTRIBUTION OUTPUT Profile #PF 3  

Left Sta Right Sta Flow Area W.P. 8 Conv. Hydr D. Velocity 
iftl lftl icEs1 lss €ti lit1 (ftl iftfs) 
8 4 6 5 . 2 4  8 8 0 9 . 8 3  2 9 5 . 8 1  1 5 0 . 9 3  1 7 0 . 5 3  3 . 0 5  0 . 8 9  1 . 9 6  

Warning: Divided flow computed for this cross-section. 
Warning: The energy loss was greater than 1 . 0  ft 1 0 . 3  ml. between the current and prevlous cross 

section. This may indicate the need for additional cross sections. 

CROSS SECTION RIVER: Vineyard FRS 
REACH: Vineyard RS: 1 6 . 2 9 3  

INPUT 
Descrlptlon: 
Statlo" Elevation Data n m =  9 8  

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
5 8 9 2 . 2 8  1 4 6 7 . 5 6  5 9 3 7 . 7 7  1 4 6 7 . 1 1  5 9 5 5 . 3 2  1 4 6 6 . 9 5  5 9 6 4 . 0 7  1 4 6 6 . 4 2  5 9 7 6 . 7 6  1 4 6 6  

9 1 3 0 . 5 1  1 4 6 4 . 2 1  9 1 3 2 . 4 5  1 4 6 4 . 7 6  9 2 7 7 . 4  1464 9 2 9 4 . 7 5  1 4 6 3 . 6 8  9 3 0 0 . 6 9  1464 
9 3 0 8 . 7 2  1 4 6 4 . 4 5  9 3 6 3 . 3 5  1 4 6 4  9 3 9 5 . 3 1  1 4 6 3 . 6 8  9 4 0 4 . 1 8  1 4 6 2 . 7 5  9 4 2 9 . 2 7  1 4 6 3 . 1 7  
9 4 6 4 . 3 1  1 4 6 3 . 3 5  9 4 6 8 . 5 5  1 4 6 2 . 3 5  9 4 7 6 . 7 2  1 4 6 3 . 2 2  9 4 8 7 . 9 8  1 4 6 3 . 2 4  9 4 9 0 . 4 9  1 4 6 2 . 7 5  
9 4 9 5 . 6 9  1 4 6 3 . 1 5  9 5 2 2 . 3 3  1 4 6 3 . 2 2  9 5 2 6 . 0 7  1 4 6 2 . 7 2  9 5 3 1 . 9 5  1 4 6 3 . 1 5  9 8 5 1 . 4 9  1464 
9 8 6 2 . 2 2  1 4 6 4 . 1 1  9 8 6 2 . 9 4  1 4 6 4  9 8 6 5 . 8 9  1 4 6 3 . 5 4  9 8 6 9 . 3 4  1464 9 8 7 1 . 7 8  1 4 6 4 . 2 8  

Vineyard FRS Full Spillway Fiuu 
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Manning's n Values nun= 3 
Sta n Val Sta n Val Sta n Val 

5892.28 .05 9464.31 .05 10122.6 .05 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr 
9464.31 10122.6 505.8 506.02 508.51 .1 

Blocked Obstructions "urn= 2 
Sta L Sta R Elev Sta L Sta R Elev 

5892.28 8432.28 146611684.21 11997.2 1466 

CROSS SECTION OUTPUT Profile #PF 3 

E.G. Elev Iftl 
Vel Head lft) 
W.S. Elev lftl 
Crit W.S. lftl 
E.G. Slope Iftlftl 
Q Total lcfsl 
Top Width lftl 
Vel Total lft/sl 
Max Chl Dpth lft) 
Conv. Total Icfsl 
Length Wtd. iftl 
Min Ch El lftl 
Alpha 
Frctn Loss lit1 
C & E LOSS (fC1 

Element 
Wt. "-Val. 
Reach Len. lft) 
Flow Area isq €ti 
Area isq ft) 
Flow Icfsl 
Top Wldth ifti 
Avg. Vel. Iftlsl 
Hydr. Dcpth lft) 
Conv. Icfsl 
Wetted Per. Ifti 
Shear ilblsq ft) 
Stream Power llblft sl 
Cum Volume (acre-ftl 
Cum SA iacresl 

Left OB 
0.050 
505.80 
1201.67 

Channel 
0.050 
506.02 
991.16 

Right 08 
0.050 
508.51 
1885.27 

Warning: 'Phe energy loss was greater than 1.0 ft (0.3 mi. between the current and previous cross 
section. This may indicate the need for additional crass sections. 

FLOW DISTRIBUTION OUTPUT Profile #PF 3 

Left Sta Right Sta Flow Area W.P. % Con". Hydr D. Velocity 
ifti iftl (c~s) Isq it1 lftl ifti Iftlsl 
8392.70 8749.90 672.04 309.20 270.88 6.93 1.14 2.17 
8749.90 9107.11 1088.86 461.36 357.22 11.23 1.29 2.36 

Warning: The energy loss was greater than 1.0 f t  10.3 ml. between the current and previous cross 
section. This may indicate the need for additional cross sections. 

CROSS SECTION RIVER: Vineyard FRS 
REACH: Vineyard RS: 16.197 

INPUT 
Description: 
Station Elevation Data nun= 92 

sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
5632.08 1462 5790.68 1461.42 5801.19 1461.62 5871.06 1461.53 5878.43 1461.03 
5889.13 1461.58 5930.97 1461.73 5955.22 1462 59'76.55 1462.24 6065.87 1462.67 
6108.17 1463.75 6164.2 1464 6184.67 1464.05 6186.48 1464 6224.02 1463.12 
6247.22 1462.12 6255.94 1462 6518.17 1460 6975.21 1458.73 7231.4 1459.46 
7236.5 1458.72 7244.61 1459.21 7291.44 1458.98 7544.82 1460 7753.08 1461.7 
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Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

5632.08 .05 9627.34 .0510272.18 .05 

Bank Sta: Left. Right Lengths: Left Channel Right Coeff Contr. Expan 
9627.3410272.18 478.05 477.22 481.71 .1 . 3  

Blocked Obstructions num= 2 
Sta L Sta R Elev Sta L Sta R Elev 

5632.08 8019.46 1464 11350.211909.66 1464 

CROSS SECTION OUTPUT Profile #PF 3 

E.G. Elev (£ti 1462.62 Element Left OB Channel Right OB 
Vel Head lftl 0.12 Wt. n-Val. 0.050 0.050 0.050 
W.S. Elev iftl 1462.51 ReachLen. lit1 478.05 477.22 4Rl 7 1  . . ~~ ~~~~~~~ -~ . ~. ~ ~~ ~ - -  ~ - -  - 

Crit W.S. (ftl Flow Area (sq Etl 1852.29 553.73 1205.32 
E.G. Slope (ftlftl 0.006323 Area (sq ftl 1852.29 553.73 1205.32 
Q Total (cfsl 9700.00 Flow icfsl 5425.00 1181.25 3093.75 
Top Width Iftl 3101.19 Top Width (ftl 1391.59 644.84 1064.75 
Vel Total Iftlsl 
Max Chl O ~ t h  (ftl 
Conv. Total (cfsl 121988.3 Conv. (cfsl 68225.4 14855.5 38907.4 
Length Wtd. (ftl 478.77 Wetted Per. (ftl 1391.85 645.57 1064.76 
MinChEl(ft1 1459.66 Shear (lblsq ft) 0.53 0.34 0.45 
Alpha 1.03 Stream Power (lblft sl 1.54 0.72 1.15 - 
Frctn Loss (£ti 2.85 Cum Volume (acre-ftl 1131.10 225.91 272.71 
C & E LOSS (ftl 0.00 Cum SA (acres1 566.98 149.79 227.56 

Warning: Divided flow computed for this cross-section. 
Warning: The energy loss was greater than 1.0 ft (0.3 ml. between the current and previous cross 

section. This may indicate the need for additional cross sections. 

FLOW DISTRIBUTION OUTPUT Profile #PF 3 

Left Sta Right Sta Flow Area W.P. % Conv. Hydr D. Velocity 
(ftl (ftl (cfsl 1sq ftl (£ti (ftl I tt1s1 
8029.24 8428.76 546.10 238.24 252.22 5.63 0.94 2.29 

Warning: Divided flow computed €or this cross-section. 
Warning: The energy loss was greater than 1.0 ft (0.3 ml. between the current and previous cross 

section. This may indicate the need for additional cross sections. 

CROSS SECTION RIVER: Vineyard FRS 
REACH: Vineyard RS: 16.106 

Vineyard FRS Full Spillway Flow 
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INPUT 
Description: 
station Elevation Data n ~ m =  1 5 2  

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 

Manning's n Values nun= 3  
Sta n Val Sta n Val Sta n Val 

5 5 1 0 . 6 9  0 5  9 5 8 6 . 5  . 0 5 1 0 3 1 1 . 5 8  . 0 5  

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan 
9 5 8 6 . 5 1 0 3 1 1 . 5 8  4 5 1 . 0 5  5 1 4 . 1 9  5 4 6 . 9 4  . I  . 3  

Blocked Obstructions n m =  2  
Sta L SLa R Elev Sta L Ste R Elev 

5 5 1 0 . 6 9  7 8 8 7 . 8 6  1 4 6 1 1 1 2 5 1 . 2 6 1 1 7 7 4 . 3 1  1 4 6 1  

CROSS SECTION OUTPUT Profile UPF 3  

E.G. Elev iftl 
Vel Head Iftl 
W.S. Elev iftl 
Crit W.S. Ift) 
E.G. Slope i€t/€tl 
Q Total Icfsl 
Top Width Iftl 
Vel Total iftlsl 
Max Chl Dpth I ttl 
Conv. Total icfsl 
Length Wtd. ifti 
Min Ch El ifti 
Alpha 
Frctn Loss iftl 
C & E LOSS iftl 

1 4 5 9 . 7 7  Element Left 08 Channel 
0 . 1 1  Wt. "-Val. 0 . 0 5 0  0 . 0 5 0  

1 4 5 9 . 6 6  Reach Len. lft) 4 5 1 . 0 5  5 1 4 . 1 9  
Flow Area is4 ftl 2 2 4 5 . 3 6  7 8 0 . 6 3  

0 . 0 0 5 7 5 8  Area Isq Et) 
9 7 0 0 . 0 0  Flow i c f s l  . . 
3 2 0 0 . 0 3  Top Width Iftl 1 5 6 1 . 3 0  7 2 5 . 0 8  

2 . 5 9  Avg. Vel. iftls) 2 . 8 7  2 . 3 6  
3 . 0 4  Hydr. Depth ift) 1 . 4 4  1 . 0 8  

1 2 7 8 3 4 . 1  Conv. lc€sl 8 4 9 8 9 . 2  2 4 3 2 7 . 2  
4 7 3 . 7 4  Wetted Per. ift) 1 5 6 2 . 1 0  7 2 6 . 9 7  

1 4 5 6 . 9 0  Shear ilblsq £ti 0 . 5 2  0 . 3 9  
1 . 0 6  Stream Power ilblft sl 1 . 4 8  0 . 9 1  
2 . 8 4  Cum Volume lacre-Et) 1 1 0 8 . 6 1  2 1 8 . 6 0  
0 . 0 0  Cum SA (acres) 5 5 0 . 7 8  1 4 2 . 2 8  

Right 08 
0 . 0 5 0  

5 4 6 . 9 4  
7 2 6 . 2 0  
7 2 6 . 2 0  

Warning: The energy loss was greater than 1.0 ft ( 0 . 3  ml. between the current and previous cross 
section. This may indlcate the need for additional cross sections. 

FLOW DISTRIBUTION OUTPUT Proflle UPF 3  

Left Sfa Right Sra Flow Area W.P. 8 Conv. Hydr D. Veloclty 
iftl lftl ICfS) isq ft) ift) iftl Iftlsl 
7 9 5 6 . 1 8  8 3 6 3 . 7 6  1 1 6 6 . 2 1  4 3 9 . 6 8  3 3 8 . 5 7  1 2 . 0 2  1 . 3 0  2 . 6 5  

- -- 
Vincyard FllS Full Spillway Flow 
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Warning: The energy loss was greater than 1.0 ft 10.3 ml. between the current and previous cross 
section. This may indicate the need for additional cross sections. 

CROSS SECTION RIVER: Vlneyard FRS 
REACH: Vineyard 85: 16.009 

INPUT 
Description: 
Station Elevation Data num= 114 

Sta Elev Sta Elev Sta E l e v  Sta Elev Sta Elev 
5407.64 1456 5407.65 1455.89 5497.99 1456 5534 1457.02 5571.96 1457.67 

Manning's n Values n u =  3 
Sta n Val Sta n Val Sta n Val 

5407.64 .05 9358.15 .0510330.93 .05 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan 
9358.1510330.93 305.1 396.01 394.62 .I .3 

Blocked Obstructions nun= 1 
Sta L Sta R Elev 

5407.64 7141.64 1461 

CROSS SECTION OUTPUT Profile #PF 3 

E.G. Elev (ttl 
Vel Head Iftt 
W.S. Elev lftt 
Crit W.S. !€ti 

1456.93 Element Left 08 Channel Right OB 
0.11 Wt. "-Val. 0.050 0.050 0.050 

1456.82 Reach Len. Iftt 305.10 396.01 394.62 
Flow Area !sa €ti 2484.60 639.29 744.88 . . 

E.G. Slope ift/fti 0.006401 Area lsq ftl 
Q Total icfsl 9700.00 Flow lctsi 
Top Width lftl 4094.41 Top Width (ftl 
Vel Total Iftlsi 2.51 Avg. Vel. (ftlsi 
Max Chl Dpth lftl 3.17 Hydr. Depth ifti 
Conv. Total icfsl 121237.6 Conv. lcfsi 
Length Wtd. iftl 326.64 Wetted Per. lfti 1790.60 970.92 1335.47 
Mln Ch El ifti a *,ha 

1453.83 Shear Ilblsq Eti 0.55 0.26 0.22 
1.17 Stream Power ilblft st 1.64 0.47 0.36 

Frctn Loss iftl 1.55 Cum Volume (acre-ft) 1084.13 210.22 252.79 
C & E Loss iftt 0.01 Cum SA (acres1 533.42 132.28 202.50 

Vineyard FRS Full Sptllway Flow 
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Warning: Divided flow computed for this cross-sectlo". 
Warning: The cross-section end points had to be extended vertically for the computed water surface. 
Warning: The energy loss was greater than 1 . 0  f t  1 0 . 3  m). between the current and previous cross 

section. This may indicate the need for additional cross sections. 

FLOW DISTRIBUTION OU'PPUT Profile KPF 3  

Left Sta Right Sta  Flow Area W. P. % Conv Hydr D. Velocity 
lftl Ift) ICES) 1sq ftl (ftl lftl Ift/Si 
7 3 8 2 . 9 0  7 7 7 7 . 9 5  2 5 6 . 0 1  1 4 3 . 6 3  2 1 1 . 3 4  2 . 6 4  0 . 6 8  1 . 7 8  

Warning: Divlded flow computed for this cross-section. 
Warning: The cross~section end points had to be extended vertlcnlly for the computed water surface. 
Warning: The energy l o s s  was greater than 1 . 0  ft ( 0 . 3  m). between the current and previous cross 

section. This may indicate the need for additional cross sections. 

CROSS SEC'PTON RIVER: Vineyard FRS 
REACH: Vineyard RS: 1 5 . 9 3 4  

INPUT 
Drscriotion: 
~ ~. 
Station Elevation Data n u =  1 0 4  

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
5 3 3 8 . 4 4  1 4 5 4 . 3 4  5 4 0 5 . 9 8  1 4 5 4 . 1 1  5 4 3 8 . 4 5  1 4 5 4 . 7 4  5 5 2 1 . 3  1 4 5 5 . 6 6  5 5 3 2 . 6 9  1 4 5 5 . 5 7  
5 5 3 8 . 4 3  1 4 5 5 . 1 3  5 5 8 7 . 6 6  1 4 5 4 . 6 9  5 7 8 9 . 1 3  1454 5 8 5 9 . 7 9  1 4 5 3 . 6 1  6 1 7 6 . 0 1  1 4 5 3 . 5 1  
6 2 8 2 . 9 5  1 4 5 3 . 6 7  6 2 8 7 . 8  1 4 5 2 . 5 9  6 2 9 5 . 5 2  1 4 5 3 . 4 3  6 4 2 1 . 8 4  1454 6 4 2 9 . 9 7  1 4 5 4 . 1 6  

Mannina's n V a l u e s  nu"= 3  
Sta n Val Sta n Val Sta n Val 

5 3 3 8 . 4 4  . 0 5  9 8 8 9 . 1  . 0 5 1 0 1 6 8 . 5 5  . 0 5  

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9 8 8 9 . 1 1 0 3 6 8 . 5 5  477 5 0 4 . 0 8  4 9 2 . 5 4  .1 . 3  

Blocked Obstructions n u =  2  
Sta L Sta R Elev Sta L Sta R Elev 

5 3 3 8 . 4 4  7 1 7 3 . 5  1464  9 7 0 8 . 8 8  9 8 6 8 . 9 1  1 4 6 1 . 0 8  

Vineyard PRS Full Spillwily Flow 
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CROSS SECTION OUTPUT Profile #PF 3 

E.G. Elev i£t) 
Vel Head ifti 
W.S. Elev ift) 
Crit W.S. Iftl 
E.G. Slope (ftlftl 
Q Total icfsi 
Top Width l €ti 
Vel Total Iftls) 
Max Chl Dpth iftl 
Conv. Total icfsi 
Length Wtd. (ftl 
Mln Ch El ifti . . 
Alpha 
Frctn Loss Iftl 
C & E LOSS Ift) 

1455.37 Element 
0.07 Wt. n-Val. 

1455.30 Reach Len. (ftl 
Flow Area isq ft) 

0.003648 Area isq ftl 
9700.00 Flow (cfsl 
3929.15 Top Width ifti 

2.09 Avg. Vel. (Etlsl 
2.50 Hydr. Depth (£ti 

160602.2 Conv. ICES) 
483.21 WettedPer. (ftl 
1452.80 Shear ilblsq ftl 

1.08 Stream Power (lblft si 
2.10 Cum Volume (acre-£ti 
0.00 Cum SA iacresl 

Left OB Channel Riaht 08 

Warning: Divided flow computed for this cross-section. 
Warning: The energy loss was greater than 1.0 ft (0.3 mi. between the current and previous cross 

section. This may indicate the need for additional cross sections. 

FLOW DISTRIBUTION OU'rPUT Profile #PF 3 

Left Sta Riclht Sta Flow Area W.P. % Conv. Hvdr D. Velocity 

Warning: Divided flow computed for this cross-section. 
Warning: The energy loss was greater than 1.0 ft (0.3 mi. between the current and previous cross 

section. This may indicate the need for additional cross sections. 

CROSS SECTION RIVER: Vineyard FRS 
REACH: Vineyard RS: 15.838 

INPUT 
Descri~tion: 

Vineyard FRS Full Spillway Flow 
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Manning's n Values nm= 3 
Sta n Val Stn n Val Sta n Val 

5317.68 .05 9630 .05 10200 .05 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan 
9630 10200 506.83 498.04 494.93 1 .3 

Blocked Obstructions "urn= 1 
Sta L Sta R Elev 

5317.68 7805.79 1454.8 

CROSS SECTION OUTPUT 

E.G. Elev (ftl 
Vel Head i t t 
W.S. Elev (£ti 
Crit W.S. (£ti 
E.G. Slope ift/ft) 
Q Total icfsl 
Top Width (it) 
Vel Total itt/sl 
Max Chl Dpth (£ti 
Conv. Total icfs) 
Length Wtd. (ftl 
Min Ch El (£ti 
Alpha 
Frctn Loss ift) 
C & E Loss lft) 

Profile #PF 3 

1453.27 Element 
0.09 Wt. "-Val. 

1453.17 Reach Len. ifti 
Flow Area isq ft) 

0.005311 Area isq ft) 
9700.00 Flow Icfsl 
3684.11 Top Width (ftl 

2.38 Avg. Vel. (ft/s) 
2.47 Hydr. Depth (£ti 

133095.5 Canv. icts) 
502.28 Wetted Per. (£ti 
1451.00 Shear Ilblsq ftl 

1.06 Stream Power ilb/ft sl 
2.80 Cum Volume iacre-ftl 
0.00 Cum SA [acres) 

Left OB 
0.050 
506.83 
2208.34 

Channel Right OB 
0.050 0 050 
498.04 494.93 

Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and prevlous cross 
section. This may indicate the need for additional cross sections. 

FLOW DISTRIBUTION OUTPUT Profile #PF 3 

Left Sta Right Sta Flow nrea W.P. % Con". Hydr D. Velocity 
(ttl ifti lcfsi isq ftl (ftl iftl (ft/SI 
7905.07 8336.30 996.61 407.97 338.54 10.27 1.21 2.44 

8336.30 8767.54 1595.65 596.10 431.23 16.45 1.38 2.68 

8767.54 9198.77 1398.11 550.65 431.23 14.41 1.28 2.54 

9198.77 9630.00 1860.43 653.63 431.25 19.18 1.52 2.85 

Warning: The energy loss was greater than 1.0 tt (0.3 mi. between the current and previous cross 
sectlo". This may indicate the need tor additional cross sections. 

CROSS SECTION RIVER: Vineyard FRS 
REACH: Vineyard RS: 15.744 

INPUT 
Description: 
Station Elevation Data nun= 35 

Sta Elev Sta Elev Sta Elev 
6818.261452.3 7040 1452 7160 1450 

7680 1450 8040 1.452 8070 1452.3 
8370 1448.9 8460 1448 8470 1448 
9110 1448 9160 1448.7 9240 1448 
9790 1449.3 10000 1449.3 10070 1449.7 
10730 1450.5 10820 1450.2 10870 1450.7 
11230 1449.8 11420 1449.5 11630 1450 

Sta Elev Sta Elev 
7340 1449.1 7430 1449.1 
8100 1452 8190 1450 
8770 1449.3 9090 1448 
9450 1448 9510 1449.7 
10140 1449.3 10590 1450 
11050 1450 11110 1449.2 
11700 1450 11790 1450.3 

Manning's n Values nun= 3 
Sta n Val Sta n Val Sta n Val 

Vineyard FRS Pall Spillway Flow 
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Bank Sts: Left Right Lengths: Left Channel Right Coeff Contr. Expan 
9160 10070 448.07 486.94 509.51 .1 .3 

Blocked Obstructions nllm= 1 
Sta L Sta R Elev 

6818.26 8074.38 1452.79 

CROSS SECTION OUTPUT Profile #PF 3 

E.G. Elev Iftl 
Vel Head lfti 
W.S. Elev lftl 
Crit W.S. lftl 
E.G. Slope lftlftl 
Q Total lcfsl 
Top Width Iftl 
Vel Total Iftlsl 
Max Chl Dpth Iftl 
Conv. Total lcfsl 
Length Wtd. lftl 
Min Ch El lftl 
Aloha 
Frctn Loss Iftl 
C & E LOSS Iftl 

Element 
Wt. n-Val. 
Reach Len. I f  tl 
Flow Area lsq ftl 
Area lsq £ti 
Flow icfsl 
Top Width lft) 
Avg. Vel. lft/sl 
Hydr. Depth lit1 
Conv. (cfsl 
Wetted Per. Ift) 
Shear Ilblsq ftl 
Stream Power Ilblft 
Cum Volume lacre-ft.1 
cum SA (acres) 

Left OB Channel Right OB 
0.050 
509.51 
853.92 
853.92 
1359.50 
1503.99 

1.59 
0.57 

17777.5 
1504.05 

0.21 
0.33 

219.90 
157.73 

Warning: Divided flow computed for this cross-section. 
Warning: The  cross^-section end points had to be extended vertically for the computed water surface. 
Warning: The energy loss was greater than 1.0 it 10.3 ml. between the current and previous cross 

section. ?'his may indicate the need for additional cross sections. 

FLOW DISTRIBUTION OUTPUT Profile WPF 3 

Left Sta Right Sta Flow Area W.P. % Conv. Hydr D. Velocity 
lftl lftl ICfSI 1sq ftl lftl Iftl IftlSI 
7989.13 8223.30 19.42 17.59 48.86 0.20 0.36 1.10 
8223.30 8457.48 820.14 311.05 234.18 8.46 1.33 2.64 
8457.48 8691.65 1477.61 442.82 234.18 15.23 1.89 3.34 
8691.65 8925.83 804.57 307.49 234.18 8.29 1.31 2.62 
8925.83 9160.00 1672.86 477.05 234.18 17.25 2.04 3.51 
LB 9160.00 9342.00 1400.20 398.92 182.00 14.44 2.19 3.51 

Warning: Divided flow computed for this cross--section. 
Warning: The cross-section end points had to be extended vertically for the computed water surface. 
Warning: The energy loss was greater than 1.0 ft 10.3 ml. between the current and previous cross 

section. This may indicate the need for additional cross sections. 

CROSS SECTION RIVER: Vineyard FRS 
REACH: Vineyard RS: 15.652 

INPUT 
Description: 
Station Elevation Data nun= 

Sta Elev Sta Elev 
6819.57 1450.5 6900 1450 

7540 1447.1 7600 1448 
8030 1449.6 8110 1449.2 
8640 1446.4 8760 1446.7 

3 9 
Sta Elev 
7090 1448 
7650 1448 

Sta Elev 
7290 1446.9 
7700 1447.2 

Sta Elev 
7440 1448 
7770 1448 

9230 1446 9320 1446.1 9480 1446.9 9590 1446.2 9730 1446.6 
9790 1446.4 9890 1446.4 9970 1447.6 10060 1446.5 10140 1446.7 

Vineyard FRS Full Spillway Flaw 
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Manning's n Values num= 3  
Sta n Val Sta n Val Sta n Val 

6 8 1 9 . 5 7  . 0 5  9120 . 0 5  10630 . 0 5  

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan 
9120 1 0 6 3 0  5 0 1 . 2 2  5 1 2 . 2 4  5 0 6 . 9 6  .1 . 3  

Blocked Obstructions n m =  1 
Sta L Sta R Elev 

6 8 1 9 . 5 7  8 2 5 6 . 2  1 4 5 0 . 4  

CROSS SECTION OUTPUT Profile #PF 3  

E.G. Elfv Iftl 
Vel Head (£ti 
W.S. Elev Iftl 
Crlt W.S. Iftl 
E.G. Slope Ift/ftl 
Q ToLal lcfsl 
Top Width lftl 
Vel Total lft/sl 
Max Chl Dpth lttl 
Conv. Total (cfsl 
L,ength Wtd. Iftl 
Min Ch El lftl 
Aloha 
Frctn Loss Iftl 
C & E LOSS lftl 

1 4 4 8 . 2 5  E l e m e n t  
0 . 0 9  Wt. n-Val. 

1 4 4 8 . 1 5  Reach Len. Iftl 
Flow Area (sq ftl 

0 . 0 0 3 8 2 7  Area lsq ftl 
9 7 0 0 . 0 0  Flow lctsl 
3 3 3 4 . 3 2  Top Width Iftl 

2 . 3 2  Avg. V e l .  lft/sl 
3 . 8 5  Hydr. Depth lftl 

1 5 6 8 0 1 . 2  Conv. (cfsl 
5 0 8 . 1 4  Wetted Per. (ftl 

1 4 4 4 . 3 0  Shear llb/sq ftl 
1 . 0 9  Stream Power (1b/ft 81 
2 . 5 1  Cum Volme (acre--it1 
0  . O O  Cum SA lacresl 

Left OB 
0 . 0 5 0  

5 0 1 . 2 2  
1 2 4 7 . 7 4  
1 2 4 7 . 7 4  
3 1 8 0 . 3 0  

7 6 4 . 3 2  
2 . 5 5  
1 . 6 3  

5 1 4 0 9 . 8  
7 6 4 . 3 3  

0 . 3 9  
0 . 9 9  

9 9 8 . 5 5  
4 7 4 . 8 2  

Channel Right 0B 
0 . 0 5 0  0 . 0 5 0  

Warning: The crosssection end points had to he extended vertically f o r  the computed water surface. 
Warning: The energy l o s s  was greater than 1 . 0  it 1 0 . 3  m). between the current and previous cross 

section. This may indicate the need for additional cross sections. 

FLOW DISTRIBUTION OUTPUT Profile #PF 3  

Left Sta 
iftl 

Right Sta 
(£ti 

Flow 
Ic~s) 
2 9 . 3 2  

9 7 3 . 0 0  
8 8 2 . 3 6  

1 2 9 5 . 6 3  
2 1 7 1 . 0 6  
1 2 0 4 . 2 5  

9 4 3 . 5 2  
9 5 9 . 3 3  
4 8 3 . 8 3  

1 3 . 6 4  
1 2 . 3 0  
5 7 . 6 2  

1 7 4 . 6 0  
1 6 3 . 8 7  
1 0 1 . 4 7  
1 2 8 . 4 3  

5 8 . 7 9  
3 2 . 7 0  
1 4 . 2 8  

Area 
(Sq ftl 

3 0 . 2 5  
3 8 8 . 9 2  
3 6 6 . 7 5  
4 6 1 . 8 2  
7 0 3 . 3 5  
4 9 3 . 8 2  
4 2 6 . 5 8  
4 3 0 . 8 4  
2 8 5 . 7 3  

2 3 . 4 3  
2 2 . 0 2  
5 5 . 6 2  

1 0 8 . 1 7  
1 0 4 . 1 3  

7 8 . 1 1  
8 9 . 9 7  
5 6 . 2 9  
3 9 . 5 9  
2 4 . 0 9  

W.P. 
(ftl 

7 4 . 1 9  
2 3 0 . 0 5  
2 3 0 . 0 4  
2 3 0 . 0 4  
3 0 2 . 0 5  
3 0 2 . 0 0  
3 0 2 . 0 1  
3 0 2 . 0 0  
3 0 2 . 0 0  
1 0 6 . 0 0  
1 0 6 . 0 0  
1 0 6 . 0 0  
1 0 6 . 0 0  
1 0 6 . 0 0  
1 0 6 . 0 0  
1 0 6 . 0 0  
1 0 6 . 0 0  
1 0 6 . 0 0  
1 0 6 . 1 5  

8 Conv. 

0 . 3 0  
1 0 . 0 3  

9 . 1 0  
1 3 . 3 6  
2 2 . 3 8  
1 2 . 4 1  

9 . 7 3  
9.8'3 
4 . 9 9  
0 . 1 4  
0 . 1 3  
0 . 5 9  
1 . 8 0  
1 . 6 9  
1 . 0 5  
1 . 3 2  
0 . 6 1  
0 . 3 4  
0  1 5  

Hydr D. 
Iftl 
0 . 4 1  
1 . 6 9  

Velocity 
Ift/Sl 

0 . 9 7  
2 . 5 0  
2 . 4 1  
2 . 8 1  
3 . 0 9  
2 . 4 4  
2 . 2 1  
2 . 2 3  
1 . 6 9  
0 . 5 8  
0 . 5 6  
1 . 0 4  
1 . 6 1  
1 . 5 7  
1 . 3 0  
1 . 4 3  
1 . 0 4  
0 . 8 3  
0 . 5 9  

Warning: The cross-section end points had to be extended vertically tor the computed water surface. 
Warning: The energy l o s s  was greater than 1 . 0  ft ( 0 . 3  m). between the current and previous cross 

section. This may indicate the need for additional cross sections. 

CROSS SECTION RIVER: Vineyard FRS 
REACH: Vineyard RS: 1 5 . 5 5 5  

INPUT 
Description: 
Station Elfvation Data num= 5 0  

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
6 5 8 9 . 7 5  1446 6760 1444 6770 1 4 4 3 . 8  6890  1 4 4 3 . 9  6980  1 4 4 3 . 9  

-. 
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Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

6589.75 .05 8930 .05 10290 .05 

Bank Sta: Left Rlght Lengths: Left Channel Right Coeff Contr. Expan. 
8930 10290 504.24 493.86 488.78 .I .3 

Blocked Obstructions num= I 
Sta L Sta R Elev 

6589.75 8439.39 1447 

CROSS SECTION OUTPUT 

E.G. Elev Ifti 
V e l  Head (£ti 
W.S. Elev iftl 
Crit W.S. (£ti 
E.G. Slope (€t/ftl 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/sl 
Max Chl Dpth (it1 
Conv. Total Icfsi 
Length Wtd. (ft) 
Min Ch El (ftl 
Alpha 
Frctn Loss (£ti 
C &  E LOSS (ftl 

Profile UPF 3 

1445.73 Element Left OB Channel 
0.14 Wt. n-Val. 0.050 0.050 

1445.59 Reach Len. Iftl 504.24 493.86 
Flow Area (sq fti 776.44 1728.53 

0.006726 Area isq ftl 776.44 1728.53 
9700.00 Flow Icfs) 2773.69 504719 
2996.03 Top Width (it) 437.50 1318.18 

2.83 Avg. V e l .  (ftls) 3.57 2.92 
3.59 Hydr. Depth iftl 1.77 1.31 

118272.1 Conv. icfs) 33819.6 61540.4 
494.77 Wetted Per. iftl 437.57 1318.22 
1442.00 Shear ilb/sq ftl 0.75 0.55 

1.11 Streampower (lblft s )  2.66 1.61 
2.14 Cum Volume (acre-ft) 986.90 144.57 
0.02 Cum SA (acres) 467.91 81.01 

Warning: Divided flow computed for this cross-section. 
Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance1 is less 

than 0.7 or greater than 1.4. This may indicate the need for additlonal cross sections 
Warnlng: The energy loss was greater than 1.0 ft (0.3 mi. between the current and previous cross 

sectlon. This may ~ndicate the need for additional cross sections. 

FLOW DISTRIBUTION OUTPUT 

Left Sta Right Sta 
iftl iftl 
8461.95 8695.97 
8695.97 8930.00 

Profile #PF 

Flow 
(Cf.5) 

688.82 
2084.86 

3 

A r e a  
isq £ti 
254.11 
522.32 
729.33 
397.40 
379.24 
115.98 
106.59 
9.21 
88.17 
71.17 
148.89 
185.04 
260.54 
160.54 
1.32 

W.P. 
(ftl 

203.49 
234.08 
272.04 
272.00 
272.00 
272.00 
230.18 
62.57 
197.00 
197.00 
197.00 
197.00 
197.02 
163.73 
29.10 

% Conv. 

7.10 
21.49 
29.04 
10.56 
9.77 
1.36 
1.32 
0.06 
1.16 
0 81 
2.77 
3.98 
7.04 
3.55 
0.00 

Hydr D. 
iftl 
1.25 
2.23 

Velocity 
iftls) 
2.71 
3.99 
3.86 
2.58 
2.50 
1.13 
1.20 
0.61 
1.27 
1.10 
1.80 
2.09 
2.62 
2.15 
0.28 

Warning: Divided flow computed for this cross-section. 
Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance] is less 

than 0.7 or greater than 1.4. This may indicate the need for additlonal cross sections 
Warning: The energy loss was greater than 1.0 ft (0.3 ml. between the current and previous cross 

section. This may indicate the need fo r  additional cross sections. 

CROSS SECTION RIVER: Vineyard FRS 
REACH: Vineyard RS: 15.461 

Station Elevation Data num= 5 3 
Sth Elev Sta Elev Sta Elev Sta Elev Sta Eleb 
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Manning's n Values n u =  3  
Sta n Val Sta n Val Sta n Val 

6 4 5 0 . 3 1  . 0 5  9040 . 0 5  1 0 5 9 0  . 0 5  

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan 
9040 10590 5 2 0 . 3 8  5 0 3 . 9  4 3 8 . 0 5  .1 . 3  

Blocked Obstructions numi 1 
Sta L Sta R Elev 

6 4 5 0 . 3 1  8 6 7 9 . 3 4  1 4 4 5 . 5 9  

CROSS SECTION OUTPUT 

E.G. Elev lftl 
Vel Head Iftl 
W.S. Elev lft) 
Crit W.S. lft) 
E.G. Slope lftlftl 
Q Total Icfsl 
Top Width lftl 
Vel Total Iftlsl 
Max Chl Dpth I ftl 
Conv. Total lcfsl 
Length Wtd. (ftl 
Min Ch El (€ti 
Alpha 
Frctn Loss lttl 
C & E LOSS lftl 

Proflle KPF 3  

1 4 4 3 . 5 6  Element Left 08 Channel Right OF! 
0 . 0 8  Wt. n~val. 0 . 0 5 0  0 0 5 0  0 . 0 5 0  

1 4 4 3 . 4 9  Reach Len. ifti 5 2 0 . 3 8  5 0 3 . 9 0  4 3 8 . 0 5  
i low Area (sq ftl 6 5 1 . 0 5  1 9 5 8 . 6 6  1 8 8 9 . 2 0  

0 . 0 0 3 0 6 8  Area isq ftl 6 5 1 . 0 5  1 9 5 8 . 6 6  1 8 8 9 . 2 0  
9 7 0 0 . 0 0  Flow lcfs) 1 7 8 7 . 7 2  3 9 7 0 . 7 8  3 9 4 1 . 5 1  
3 0 5 8 . 8 4  Top Width lft) 3 0 2 . 1 2  1 4 3 2 . 9 4  1 3 2 3 . 7 9  

2 . 1 6  Avg. Vel. lftlsl 2 . 7 5  2 . 0 3  2 . 0 9  
3 . 4 9  Hydr. Depth lftl 2 . 1 5  1 . 3 7  1 . 4 3  

1 7 5 1 3 0 . 2  conv. rcfsl 3 2 2 7 6 . 6  7 1 6 9 1 . 1  7 1 1 6 2 . 5  
4 8 0 . 6 4  Wetted Per. Iftl 3 0 2 . 1 7  1 4 3 2 . 9 8  1 3 2 3 . 9 0  

~ ~ . . 
1 4 4 0 . 0 0  Shear llb/sq ftl 0 . 4 1  0 . 2 6  0 . 2 7  

1 . 0 4  Stream Power llblft sl 1 . 1 3  0 . 5 3  0 . 5 7  
2 . 5 2  Cwn Volume (acre-ftl 9 7 8 . 6 4  1 2 3 . 6 7  1 8 6 . 7 2  
0 . 0 1  Cum S A  (acres) 4 6 3 . 6 3  6 5 . 4 1  1 1 4 . 9 6  

Warning: Divided flow computed for this cross-section. 
Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance1 rs less 

than 0 . 7  or greater than 1 . 4 .  This may indicate the need for additional cross sections. 
Warning: The energy loss was greater than 1 . 0  ft ( 0 . 3  mi. between the current and previous cross 

section. This may indicate the need for additional cross sections. 

FLOW DISTRIBUTION OUTPIJT 

Left Sta Right Stn 
lftl Ifti 
8 5 2 2 . 0 6  8 7 8 1 . 0 3  
8 7 8 1 . 0 3  9 0 4 0 . 0 0  
LB 9 0 4 0 . 0 0  9 3 5 0 . 0 0  

Profile UPF 

Flow 
lcfsl 
3 0 . 1 4  

1 7 5 7 . 5 8  
2 3 2 7 . 2 9  

Area W.P. % Conv. Hydr D. Velocity 
(Sq ftl (Etl lftl Ift/Sl 

2 6 . 6 0  4 3 . 1 6  0 . 3 1  0 . 6 2  1 . 1 3  

Warning: Divided flow computed for this cross-section. 
Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) 1s less 

than 0 . 7  or greater than 1 . 4 .  This may indicate the need for additional cross sections. 
Warning: The energy loss was greater than 1 . 0  ft ( 0 . 3  m). between the current and previous cross 

section. This may indicate the need for additional cross sections. 

CROSS SECTION RIVER: Vineyard FRS 
REACH: Vineyard RS: 1 5 . 3 6 6  

Vineyard FRS 
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INPUT 
Description: 
Station Elevation Data num= 6 7  

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
5 9 7 2 . 9 6  1 4 4 2 . 9  6490  1 4 4 3  7200 1443 7440 1 4 4 2  7530 1440 

7580 1 4 3 8  7630 1 4 3 7 . 8  7690  1 4 3 8  7840 1 4 3 8 . 8  7910 1440 
7970 1 4 4 0  7980 1 4 3 8  7990 1436 8 0 1 0  1 4 3 6  8030 1 4 3 8  
8 0 6 0  1 4 4 0  8160 1 4 4 0 . 5  8190  1 4 4 0 . 3  8 2 3 0  1 4 4 0 . 8  8270  1440 
8 3 8 0  1 4 3 9 . 7  8480  1 4 4 0  8620 1442 8660 1 4 4 2 . 5  8720  1442 
8 8 4 0  1 4 4 0  8880 1 4 3 9 . 9  8 9 8 0  1 4 3 9 . 8  9060 1 4 3 8  9070 1 4 3 8  
9080 1 4 3 8 . 2  9090 1 4 3 8  9100 1 4 3 8  9450 1 4 3 9 . 9  9640  1 4 3 9 . 7  
9690  1 4 3 9 . 8  9740 1 4 4 0  9820 1 4 4 1 . 2  9930 1 4 4 0  9960 1 4 3 9 . 7  
9990  1 4 3 9 . 9  1 0 0 2 0  1 4 3 9 . 7  1 0 0 3 0  1440 1 0 0 5 0  1 4 4 0  1 0 0 8 0  1 4 3 9 . 6  

Manning's n Values nun= 3  
Sta n Val Sta n Val Sta n Val 

5 9 7 2 . 9 6  . 0 5  8980 . 0 5  1 0 2 3 0  . 0 5  

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan 
8980 1 0 2 3 0  464 4 9 8 . 4 1  5 1 6 . 6 1  .I . 3  

Blocked Obstructions nun= 2  
Sta L Sta R Elev Sta L Sta R Elev 

5 9 7 2 . 9 6  8 6 7 0 . 9 2  1 4 4 2 . 7 8 1 0 1 6 3 . 3 8  1 2 2 6 0  1 4 3 8 . 1 8  

CROSS SECTION OUTPUT Profile #PF 3  

E.G. Elev (ftl 
Vel Head ift! 
W.S. Elev (£ti 
Crit W.S. Ifti 
E.G. Slo~e ift/ftl 
Q Total (cfs! 
Top W~dth lftl 
Vel Total (ftlsl 
Max Chl Dpth Ifti 
Conv. Total (cfsi 
Length Wtd. Ifti 
Min Ch El (ft) 
Alpha 
Frctn Loss iftl 
C & E LOSS iftl 

Element 
Wt. n-Val. 
Reach Len. iftl 
Flow Area (sq £ti 
Area isq £ti 
Flow icfs! 
Top Width (£ti 
Avg. Vel. (ftlsl 
Hydr. Depth ift! 
Conv. icfs! 
Wetted Per. (ftl 
Shear (lblsq ft) 
Stream Power (lblft sl 
Cum Volume (acre-ftl 
Cum SA (acres1 

Lett 0B 
0  050  

Channel 
0 . 0 5 0  

Right 08 
0 . 0 5 0  

Warning: Divided flow computed for this cross-section. 
Warning: The conveyance ratio [upstream conveyance divided by downstream conveyance1 is less 

than 0 . 7  or greater than 1 . 4 .  This may indicate the need for additional cross sectlons 
Warning: The energy l o s s  was greater than 1 . 0  Lt 1 0 . 3  ml. between the current and previous cross 

section. This may indicate the need for additional cross sections. 

FLOW DISTRIBUTION OUTPUT Profile WPF 3 

 eft Sta Rlaht Sta Flow Area W.P. BConv. HvdrD. Veloclty 
lftl lftl [SO ftl lftl iftl 

Warning: Divided flow computed for this cross-section. 
Warninu: The convevance ratio (u~stream convevance divided bv downstream convevance! is less 
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than 0.7 or greater than 1.4.   his may indicate the need Lor additional cross sections 
Warning: The energy loss was greater than 1.0 ft 10.3 m). between the current and previous cross 

section. This may indicate the need for additional cross sections. 

CROSS SECTION RIVER: Vineyard FRS 
REACH: Vineyard RS: 15.272 

-~ ~ - -  

Description: Top of bank for "Western Diversion" - stations 8750 to 
8780. 

Blocked Obstruction on the south side of the cross 
section was used to eliminate this area from the HEC- 
calculations as flows do n o t  overtoo the diversion. 

Station Elevation Data num= 60 
Sta Elev Sta Elev Sta Elev Sta Elev 

5483.92 1436 5505 1434 5535 1432 5565 1430 
6930 1428 6960 1440 7010 1432 7050 1434 

RAS hydraulic 

Sta Elev 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

5483.92 .05 8880 .05 10350 .05 

Bank Sta: Lett Right Lengths: Left Channel Rlght Coeff Contr. Expan 
8880 10350 450 477.77 520 .3 .5 

Ineffective Flow num= 1 
Sta L Sta R Elev 
10350 10400 1440 

elocked Obstructions num= 1 
Sta L Sta R Elev 

5483.92 8870 1440 

CROSS SECTION OUTPUT Profile #PF 3 

E.G. Elev Iftl . . 
Vel Head Iftl 
W.S. Elev Iftl 
Crit W.S. iftl 
E.G. Slope ift/ftl 
Q Total icfsl 
Top Width I ftl 
Vel Total lftlsl 
Mar Chl Dpth iftl 
conv. Total Icfsl 
Length Wtd. Iftl 
Min Ch El iftl 
Alpha 
Frctn Loss iftl 
C h E LOSS iftl 

1439.69 Element Lett 08 Channel Right 08 
0.04 Wt. "-Val. 0.050 0.050 0.050 

1439.65 Reach Len. iftl 450.00 477.77 520.00 
1438.05 Flow Area isq ftl 6.77 3418.08 2392.54 
0.001130 Area isq ftl 6.77 3418.08 2498.15 
9700.00 Flow lcfsl 5.86 5991.07 3703.07 
2768.50 Top Width iftl 8.23 1470.00 1290.27 

1.67 Avg. Vel. ift/sl 0.87 1.75 1.55 
4.85 Hydr. Depth iEt1 0.82 2.33 1.93 

288612.8 Conv. icfsl 174.4 178257.8 110180.7 
490.38 Wetted Per. iftl 8.39 1470.35 1240.30 
1434.80 Shear ilb/sq ftl 0.06 0.16 0.14 

1.01 Stream Power ilb/ft sl 0.05 0.29 0.21 
0.75 Cum Volume (acre-ftl 972.93 74.84 149.07 
0.06 Cwn SA lecresl 459.62 34.96 85.43 

Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance1 is less 
than 0.7 or greater than 1.4. This may indicate the need for additional cross sections 

FLOW DISTRIBUTION OUTPUT 

Left Sta Right Sta 
Iftl iftl 
8540.39 8880.00 
LB 8880.00 9174.00 
9174.00 9468.00 
9468.00 9762.00 
9762 .00 10056.00 
10056.00 RB 10350.00 
10350.00 10487.00 
10487.00 10624.00 

Vineyard FRS 

Profile UPF 3 

Flow Area W.P. BConv. HydrD. 
i~f.31 isq ftl lftl Iftl 
5.86 6.77 8.39 0.06 0.82 

2154.17 994.64 294.29 22.21 3.38 
1189.16 696.10 294.00 12.26 2.37 
1037.35 641.34 294 .OO 10.69 2.18 
531.20 429.25 294.05 5.48 1.46 
1079.20 656.74 294.00 11.13 2.21 
315.39 199.66 87.00 3.25 2.29 
475.17 306.19 137.00 4.90 2.23 
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Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less 
than 0.7 or greater than 1.4. This may indicate the need for additional cross sections 

CROSS SECTION RIVER: Vineyard FRS 
REACH: Vineyard RS: 15.181 

INPUT 
Description: Blocked Obstructions used to approximate building locations and 

tire storage areas on the north side of the channel. On the south 
slde of channel, blocked obstruction was used to eliminate thls 
area from the HEC-RAS hydraulic calculations as flows do not 
overtop the diversion.. The inundation area shown on this part of 
the cross section on the plan sheets is a backwater inundation 
area. 

Station Elevation Data nun= 5 3 
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 

2796.16 1440 3743.86 1437.3 3914.88 1436 4708.85 1435.4 5120 1434.5 
5355 1434 5455 1426 7080 1434 7625 1434 7835 1434.7 
8185 1435.2 8225 1434.6 8260 1435.7 8300 1435.1 8410 1436 

Manning's n Values n u =  3 
Sta n Val Sta n Val Sta n Val 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan 
9530 10080 495 498.17 495 .3 .5 

Blocked Obstructions num= 3 
Sta L Sta R Elev Sta L Sta R Elev Sta L Sta R Elev 

2796.16 9530 1439.5 10080 10720 1439.5 10795 11660 1439.5 

CROSS SECTION OUTPUT Profile #PF 3 

E.G. Elev Iftl 1438.88 Element Left 0B Channel Right OB 
vel Head I £ti 0.24 Wt. n-Val. 0.039 0.028 
W.S. Elev Iftl 1438.64 Reach Len. (ftl 495.00 498.17 495.00 
Crit W.S. Iftl Flow Area (sq ftl 1854.28 644.91 
E.G. Slope (ftlftl 0.002226 Area (sq ftl 1854.28 644.91 
Q Total Icfsl 9700.00 Flow (cfsl 7608.58 2091.42 
Top Width lftl 1150.18 Top Width lftl 550.00 600.18 
Vel Total Iftlsl 3.88 Avg. Vel. lftlsl 4 1 0  3.24 
Max Chl Dpth (ftl 5.74 Hydr. Depth lftl 3.37 1.07 
Conv. Total (cfsl 205602.9 Conv. IcEsI 161272.7 44330.2 
Lenoth Wtd. ittl 496.81 Wetted Per. (ftl 553.79 607.70 
~in-ch El (ftl 
Alpha 
Frctn Loss (ftl 

1 4 3 7 . 9 0  Shear ilblsa ftl 0.47 0.15 - ~ ~ - ~ ~ - ~  - . . 
1.03 Stream Power Ilblft sl 1.91 0.48 
2.29 Cumvolume (acre-ftl 972.89 45.93 130.31 
0.12 CumSA (acres1 459.58 23.88 74.15 

Warning: Divided flow computed for this cross-section. 
Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance] is less 

than 0.7 or greater than 1.4. This may indicate the need for additional cross sections. 
Warning: The energy loss was greater than 1.0 ft (0.3 ml. between the current and prevlous cross 

0 section. This may indicate the need for additional cross sections. 

FLOW DISTRIBUTION OUTPUT Profile WPF 3 

Left Sta Right Sta Flow Area W.P. % Conv. Hydr D. Velocity 
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lftl Iftl i ~ f ~ l  isa ftl (ftl lit) iEt/si 

Warning: Divided Elow computed for this cross-section. 
Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less 

than 0 . 7  o r  greater than 1 . 4 .  This may indicate the need for additional cross sectlons 
Warning: The energy loss was greater than 1 . 0  ft ( 0 . 3  m), between the current and previous cross 

section. This may indicate the need for additional cross sections. 

CROSS SECTION RIVER: Vineyard FRS 
REACH: Vineyard RS: 1 5 . 0 8 7  

INPUT 
Descriotion: Blocked Obstruction used to eliminate the basin from the hvdraulic 

calculations. 
Station Elevation Data n u =  3  7 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
2 7 9 7 . 4 2  1 4 3 6  3 7 5 6 . 3 8  1 4 3 5 . 2  3 8 8 2 . 3 5  1434  4 7 1 6 . 4 5  1 4 3 3 . 2  4790 1432  

5055 1 4 3 3 . 6  5150 1 4 3 3 . 6  5225 1 4 3 2  5350  1 4 3 2 . 3  5380  1432  

Manning's n Values nun= 3  
Sta n Val Sta n Val Sta n Val 

2 7 9 7 . 4 2  . 0 5  9900  . 0 2 2  9980  . 0 5  

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. 
9900 1 0 1 8 5  500 4 8 9 . 3 7  5 0 0  . 3  

Ineffective Flow num= 3  
Sta L Sta R Elev Sta L Sta R Elev Sta L Sta R Elev 

2 7 9 7 . 4 2  9 7 8 0  1439  1.0250 1 0 6 1 0  1 4 3 9  1 0 8 9 0  1 1 5 6 0  1 4 3 9  
Blocked Obstructions num= 1 

Sta L Sta R Elev 
2 7 9 7 . 4 2  9780  1432  

CROSS SECTION OUTPUT 

E.G. Elev lftl 
Vel Head I f  tl 
W.S. Elev Iftl 
Crit W.S. Iftl 
E.G. Slope ift/ftl 
Q Total icfsl 
Top Width lftl 
Vel Total Iftlsl 
Max Chl Dpth lftl 
Conv. Total IcEsI 
Length Wtd. lftl 
Min Ch El lft) 
Alpha 
Frctn Loss Iftl 
C & E LOSS lftl 

Profile #PF 3  

1436 .47  Element 
0 . 6 5  Wt. n-Val. 

1 4 3 5 . 8 2  Reach Len. lft) 
1 4 3 5 . 4 8  Flow Area (sq ftl 

0 . 0 1 4 6 1 5  Area lsq ftl 
9 7 0 0 . 0 0  Flow Icfsl 
8 4 7 3 . 8 2  Top Width (ftl 

6 . 4 4  Avg. Vel. lftlsl 
3 . 8 2  Hydr. Depth lftl 

8 0 2 3 5 . 6  Con". lcfsl 
4 9 6 . 5 3  Wetted Per. lftl 

1 4 3 3 . 1 0  Shear llblsq ftl 
1 . 0 0  Stream Power (lbift sl 
3 . 2 6  Cum Volume lacre-£ti 
0 . 1 8  Cum SA (acres) 

Left DB Channel Right 08 
0.050  0 . 0 4 1  0 . 0 5 0  

500  . 0 0  4 8 9 . 3 7  5 0 0 . 0 0  
2 5 9 . 0 2  523.24 7 2 3 . 2 3  

Warning: Divided flow computed for this cross-section. 
Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance1 is less 

than 0 . 7  or greater than 1 . 4 .  This may indicate the need for additional cross sectlans. 
Warning: The energy loss was greater than 1 . 0  ft 10.3  ml. between the current and previous cross 

section. This may indicate the need for additional cross sections. 
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FLOW DISTRIBUTION OUTPUT Profile #PF 3 

Left Sta Right Sta Flow Area W. P. % Conv. Hydr D. Velocity 
ittl Iftl ICES) isq ft) ifti ift) itt1~1 
9189.74 9900.00 1554 2 1  259.02 120.01 16.02 2.16 6.00 
LB 9900.00 9957.00 704.35 73.45 57.23 7.26 1.29 9.59 
9957.00 10014.00 754.27 99.20 57.06 7.78 1.74 7.60 
10014.00 10071.00 774 4 3  127.04 57.00 7.98 2.23 6.10 
10071.00 10128.00 704.46 120.03 57.00 7.26 2.11 5.87 

Warning: Divided flow computed for this cross-section. 
Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less 

than 0.7 or greater than 1.4. This may indicate the need for additional c ros s  sections. 
Warning: The energy loss was greater than 1.0 ft (0.3 ml. between the current and previous cross 

section. This may ind~cate the need for additional cross sections. 

CROSS SECTION RIVER: Vineyard FRS 
REACH: Vineyard RS: 14.994 

INPUT 
Description: Blocked Obstruction used to eliminate the basin from the hydraulic 

calculations. 
Station Elevation Data nun= 4 7 

srn Elev s r a  E I ~ V  Sra  Elev Sta Elev Sta Elev 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

3217.35 -05 9905 .022 10115 .05 

Bank Sta: Left Right Lengths: Lett Channel Right Coeff Contr 
9905 10115 510 512.24 515 .I 

Ineffective Flow num= 2 
Sta L Sta R Elev Sta L Sta R Elev 

3217.35 9520 1436 11125 11310 1436 
Blocked Obstructions n m =  1 

Sta L Sta R Elev 
3217.35 9700 1432 

CROSS SECTION OUTPUT 

E.G. Elev (ft) 
Ve1 Head (it1 
W.S. Elev Iftl 
Crit W.S. iftl 
E.G. Slope iftlftl 
Q Total icE.9) 
Top Width lfti 
Vel Total (ftlsl 
Max Chl Dpth (ftl 
Conv. Total (cfsi 
Length Wtd. ift) 
Min Ch El ifti 
Alpha 
Frctn Loss (ftl 
C & E LOSS ift) 

Profile #PF 3 

1433.02 Element Left 0B 
0.29 Wt. n-Val. 0.050 

1432.74 Reach Len. (ft) 510.00 
1431.91 Flow Area (sq ftl 428.39 

0.003717 Area (sq £ti 4532.52 
9700.00 Flow icfsl 833.28 
7267.02 Top Width iftl 6031.13 

3.32 Avg. Vel. (ftlsl 1.95 
3 4  Hydr. Depth (tt) 1.11 

159102.4 Conv. icfsl 13667.7 
513.79 Wetted Per. (ft) 385.12 
1430.20 Shear Ilblsq ft) 0.26 

1.68 Stream Power Ilblft sl 0.50 
1.78 Cum Volume (acre-ft) 703.46 
0.04 Cwn SA iacresl 346.33 

Channel R~ght OB 
0.022 0.050 
512.24 515.00 

Warning: The energy loss was greater than 1.0 tt 10.3 ml. between the current and previous cross 
section. This may indicate the need for additional cross sections. 

FLOW DISTRIBUTION OUTPUT Profile #PF 3 
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Left Sta Right Sta Flow Area W.P. % Conv. ilydr D. Velocity 
Iftl lEt1 Icfs) isq it1 (ftl iftl ift/sl 
9236.24 9905.00 833.28 428.39 385.12 8.59 1.11 1.95 
LB 9905.00 9947.00 286.13 57.61 42.20 2.95 1.37 4.97 

Warnlng: The energy loss was greater than 1.0 it (0.3 m). between the current and previous cross 
section. This may indicate the need for additional cross sections. 

INPUT 
Description: 
Station Elevation Data num= 44 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

3272.11 .05 9850 ,022 10005 .05 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. 
9850 10005 500 497.67 500 .1 

Ineffective Flow num= 1 
Sta L Sta R Elev 

3272.11 9250 1432 

CROSS SECTION OUTPUT Profile UPP 3 

E.G. Elev Ifti 
Vel Head Ift) 
W.S. Elev lfti . . 
Crit W.S. iftl 
E.G. Slope iftlft) 
Q Total Icfs) 
Top Width ifti 
Vel Total iftlsl 
Max Chl Dpth Ift) 
Conv. Total (cis) 
Length Wtd. (ft) 
Min Ch El Iftl 
Alpha 
Frctn Loss (Etl 
C & E LOSS Iftl 

Element 
We. nval. 
Reach Len. (ftl 
Flow Area (sq ftl 
Area lsq ft) 
Flow Icfsl 
Top Width lEt1 
Rvg. Vel. iEt/s) 
Hydr. Depth (ftl 
conv. Icfsl 
Wetted Per. iftl 
Shear llbisq Eti 
stream Power /1b/ft sl 
Cum Volume iacre~ftl 
cum SA (acres1 

LeEt OB 
0.050 
500.00 
746.94 

13427.91 

Channel Right OB 
0.022 0.050 
497.67 500.00 
270.71 2455.89 

22.87 GO. 59 
14.19 36.84 

Warning: The energy loss was greater than 1.0 ft 10.3 ml. between the current and previous cross 
section. This may indicate the need for additional cross sections. 

FLOW DISTRIBUTION OUTPUT Profile #PF 3 

Left Sta Right Sta Flow Area W.P. % Conv. tiydr D. Velocity 
Iftl Iftl Icts) Isq ftl (ftl IEtI iftls) 
9192.21 9850.00 1462.75 746.94 600.00 15.08 1.24 1.96 
LB 9850.00 9881.00 292.45 53.44 31.01 3.01 1.72 5.47 
9881.00 9912.00 431.20 67.46 31.01 4.45 2.18 6.39 

2.65 1.59 5.19 991.2 .00 9943.00 256.71 49.43 11.01 - 
Vincysrd FRS htll Spillway Flow 
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Warning: The energy loss was greater than 1.0 ft 10.3 ml. between the current and previous cross 
section. This may indicate the need for additional cross sections. 

CROSS SECTION RIVER: Vineyard FRS 
REACH: Vineyard RS: 14.803 

INPUT 
Description: Blocked Obstruction used to approximate building location on the 

north side of the channel. 
Station Elevation Data nun= 52 

Sta Elev sta Elev Sta Elev Sta Elev Sta Elev 
3258.11 1430 3749.52 1429.3 4341.57 1428 4707.12 1428 4765 1427.9 

Manning's n Values n m =  3 
sea n Val Sta n Val Sta n Val 

3258.11 .05 9955 ,022 10010 .05 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan 
9955 10115 500 487.6 500 .1 .3 

Ineffective Flow nwn= 1 
Sta L Sta R Elev 

3258.11 8980 1432 
Blocked Obstructions n m =  2 

Sta L Sta R Elev Sta L Sta R Elev 
9170 9185 1432 10265 10840 1432 

CROSS SECTION OUTPUT Profile #PF  3 

E.G. Elev lftl 
Vel Head I f  t l 
W.S. Elev lftl 
Crit W.S. lftl 
E.G. Slope lft/ftl 
Q Total lcfsl 
Top Width lft) 
Vel Total lft/sl 
Max Chl Dpth Iftl 
Conv. Total lcfsl 
Length Wtd. lftl 
Min Ch El Iftl 
Alpha 
Frctn Loss lft) 
C h E LOSS lftl 

Element Left 0B Channel Right OB 
Wt. "-Val. 0.050 0.037 0.050 
Reach Len. I f t 1 500.00 487.60 500.00 
Flow Area lsq €ti 1854.78 458.26 859.34 
Area lsa ftl 17774.64 458.26 859.34 
Flow lcfsi 4903.67 2023.19 2773.15 
Top Width lit1 6323.59 160.00 292.81 
Avg. Vel. lft/sl 2.64 4.41 3.23 
Hydr. Depth Ifti 1.98 2.86 2.93 
Conv. lcfsl 90929.5 37516.3 51422.9 
Wetted Per. lftl 940.49 160.20 301.20 
Shear llb/sq ftl 0.36 0.52 0.52 
Stream Power llb/ft sl 0.95 2.29 1.67 
Cum Volume lacre-Etl 419.24 18.70 41.56 
Cum SA (acres) 206.30 12.39 28.32 

Warning: Divided flow computed for this cross-section. 
Warnlng: The velocity head has changed by more than 0.5 ft 10.15 mi. This may indicate the need for 

additional cross sections. 
Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less 

than 0.7 or greater than 1.4. This may indicate the need for additional cross sections. 
Warning: The energy loss was greater than 1.0 ft 10.3 mi. between the current and previous cross 

section. This may indicate the need for additional cross sections. 

FLOW DISTRIBUTION OUTPUT Profile #PF 3 

Left Sta Right Sta Flow Area W.P. % Conv Hydr D. Velocity 

Vineyard FKS Full Spillway Flow 
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Warning: The energy loss was greater than 1.0 ft 10.3 ml. between the current and previous cross 
section. This may indicate the need for additional cross sections. 

FLOW DISTRIBUTION OUTPUT Profile #PF 3 

Left Sta Right Sta Flow Area W. P. B Conv Hydr D. Velocity 
(Etl ifti ICfSI (Sq ftl ifti ifti ift/~) 
8672.39 9311.19 57.61 37.89 217.88 0.59 0.17 1.52 

Warning: The energy equatlon could not be balanced within the specified number of iterations. The 
program used critical depth for the water surface and continued on with the calculations. 

Warning: Divided flow computed Lor this cross-section. 
Warning: The velocity head has changed by more than 0.5 ft 10.5 I .  This may indicate the need for 

additional cross sections. 
Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance1 is less 

than 0.7 or greater than 1.4. This may indicate the need for additional cross sections. 
Warning: The energy loss was greater than 1.0 ft 10.3 ml. between the current and previous cross 

section. This may indicate the need £or additional cross sections. 

CROSS SECTION RIVER: Vineyard FRS 
REACH: Vineyard RS: 14.616 

INPUT 
Description: 
Station Elevation Data num= 4 7 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
3399.19 1427.67 4093.13 1426 4721.67 1425.7 4750 1424 5415 1423.8 

Manning's n Values n m =  3 
Sta n Val Sta n Val Sta n Val 

3399.19 .05 9950 .022 9990 .05 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. 
9950 10240 500 494.72 500 .1 

Ineffective Flow nun= 1 
Sta L Sta R Elev 

3399.19 8830 1425 
Blocked Obstructions num= 1 

Sta L Sta R Elev 
9100 9915 1419 

CROSS SECTION OUTPUT Profile #PF 3 

E.G. Elev lftl 1423.20 Element Left 08 
Vel Head IEtl 0.14 Wt. n-Val. 0.050 
W.S. Elev lftl 1423.06 Reach Len. lftl 500.00 
Crit W.S. lftl 1421.17 Flow Area lsq ftl 2377.05 
E.G. Slope lftlftl 0.002224 Area lsq ftl 6493.64 
Q Total lcfs) 9700.00 Flow lcfsl 7761.44 
Top Wldth lftl 3775.15 Top Wldth IEtI 2931.35 
Vel Total ltt/sl 
MaxChlDpthlftl 

2.78 Avg. Vel. IEt/sl 3.27 
4.06 Hydr. Depth lftl 3.56 

Con". Total lcfsl 205708 2 Conv. lcfsl 164597.1 
Length Wtd. lftj 499.60 Wetted Per. iftl 668.35 

V~neyard FRS 
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Min Ch El (€ti 1 4 2 1 . 6 0  shear Ilblsq fti 0 . 4 9  0 . 1 4  0 . 2 0  
Alpha 1 . 1 8  Streampower ilblft si 1 . 6 1  0 . 2 2  0 . 3 7  
iirctn Loss [fti 1 . 7 0  Cum Volume iacre-ftl 2 0 3 . 0 8  1 0 . 2 1  1 8 . 4 2  
C & E Loss Ifti 0 . 0 1  Cum SA [acres) 1 1 1 . 2 8  6 . 9 4  1 5 . 0 0  

Warning: Divided flow computed for this cross-section. 
Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less 

than 0 . 7  or greater than 1 . 4 .  This may indicate the need for additional cross sections 
Warning: The energy loss was greater than 1 . 0  it ( 0 . 3  m). between the current and previous cross 

section. This may indicate the need for additional cross sections. 

FLOW DISTRIBUTION OUTPUT Protile #PF 3  

Left Sta Rlght Sta Flow Area W. P. 't Conv. llydr D. Velocity 
ifti Ift) icfsi 1sq ft) Iftl Ifti ~ft/Si 
8 6 3 9 . 8 4  9 2 9 4 . 9 2  8 2 . 7 8  6 0 . 3 1  5 9 . 4 8  0 . 8 5  1 . 0 1  1 . 3 7  
9 2 9 4 . 9 2  9 9 5 0 . 0 0  7 6 7 8 . 6 6  2 3 1 6 . 7 4  6 0 8 . 8 7  '19.16 3 . 8 1  3 . 3 1  

Warning: Divided flow computed for this cross-section. 
Warning: The conveyance rat-io [upstream conveyance divided by downstream conveyance1 is less 

than 0 . 7  or greater than 1 . 4 .  This may indicate the need for additional cross sections 
Warning: The energy loss was greater than 1 . 0  ft ( 0 . 3  mi. between the current and previous cross 

section. 'This may indicate the need for additional cross sections. 

CROSS SECTION RIVER: Vineyard FRS 
REACH: Vineyard RS: 1 4 . 5 2 3  

INPUT 
Description: 
Station Elevation Data num= 6  0  

Sta Elev Sta Elev Sta Elev Sta Elev Sta 
3 3 9 3 . 5 3  1 4 2 6 . 6 3  3 7 0 9 . 4 6  1 4 2 6  4 2 6 9 . 8  1 4 2 4  4 7 0 5 . 3 7  1 4 2 4 . 2  4770  

4 8 0 0  1 4 2 2 . 7  4940  1 4 2 2 . 7  5 4 1 5  1 4 2 2 . 4  6020  1 4 2 2 . 1  6 0 5 5  
6150  1 4 2 0 . 7  6250 1 4 2 0 . 7  6 5 4 5  1 4 2 0 . 3  7 2 6 5  1 4 1 9 . 3  7 4 1 5  
7 4 7 5  1 4 2 0  7495  1 4 2 0 . 8  7 5 1 5  1 4 2 0  7 5 3 5  1 4 1 6  7 5 4 5  
7 5 6 5  1 4 1 6  7600  1 4 1 9 . 8  7 6 3 0  1 4 1 8  7670  1 4 1 8 . 6  7 8 1 0  
7980  1 4 1 9 . 2  8 1 3 0  1 4 1 9 . 2  8 2 8 5  1 4 1 9 . 4  8 4 1 0  1 4 1 9 . 6  8 5 7 0  
8 6 0 0  1 4 2 0  8 6 1 0  1 4 2 0 . 5  8 6 2 5  1 4 2 0  8 6 7 0  1 4 1 6  9 1 8 5  
9 6 7 5  1 4 1 5 . 2  9790  1 4 1 6  9R00 1 4 1 8  9900  1 4 2 0  9 9 4 0  

Manning's n Values nun=  3  
Sta n Val Sta n Val Sta n Val 

3 3 9 3 . 5 3  . 0 5  9900  . 0 2  9 9 9 5  . 0 5  

Bank Sta: Left Right Lengths: Left Channel Rlght Coeff Contr. Expan 
9900  1 0 2 0 5  6 4 0  649 700  .1 . 3  

Ineffective F l o w  num: 1 
Sta L Sta R Elev 

3 3 9 3 . 5 3  9 3 7 5  1 4 2 2  
Blocked Obstructions num= 2 

Sta L Sta R Elev Sta L Sta R Elev 
7500  7600  1 4 1 8  8 6 0 0  9940  1 4 1 8 . 5  

CROSS SECTION OUTPUT Profile #PF 3  

E.G. Elev (Eti 
Vel Head (ftl 
W.S. Elev iftl 
Crit W.S. Ifti 

1 4 2 1 . 4 9  Element 
0 . 2 3  wt. " -Val .  

1 4 2 1 . 2 6  Reach Len. (ft) 
1 4 2 0 . 6 9  Flow Area i s q  €ti 

l . ~ F t  OR Channel Rlaht OB 

- 
Viueyitrd FRS Full Spillway Flow 
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E.G. Slope Iftiftl 0.005862 Area isq ftl 7697.99 333 0 2  997.65 
Q Total (cfsl 9700.00 Flow lcfsl 6090.60 1004.36 2605.03 
Top Width (ftl 4980.82 Top Width (ft) 3826.63 296.78 857.41 
Vel Total lft/sl 3.56 Avg. Vel. ift/sl 4.37 3.02 2.61 
Max Chl Dpth ifti 3.26 Hydr. Depth lftl 2.66 1.12 1.16 
conv. Total icfsl 126690.7 Conv. icfsl 79548.7 13117.9 34024.1 
Length Wtd. Iftl 644.76 WettedPer. ifti 525.02 296.87 857.56 
Min Ch El Iftl 1419.50 Shear (lblsq ftl 0.97 0.41 0.43 
Alpha 1.16 Stream Power ilb/ft sl 4.25 1.24 1.11 
Frctn Loss (ftl 3.53 Cum Volume (acre-ftl 121.63 6.64 8.02 
c & E LOSS lft) 0.02 cum SA iacresl 72.50 3.63 6.89 

Warning: Divided flow computed tor this cross-section. 
Warning: The conveyance ratio [upstream conveyance divlded by downstream conveyance] is less 

than 0.7 or greater than 1.4. This may indicate the need for additional cross sections 
Warning: The energy loss was greater than 1.0 ft 10.3 ml. between the current and previous cross 

section. This may indicate the need for additional cross sections. 

FLOW DISTRIBUTION OUTPIJT Profile #PF 3 

Left Sta Right Sta Flow Area W. P. 8 Conv. Hydr D. Velocity 
lftl (ftl (cfsl isq ftl (ftl ifti lft/sl 
9249.35 9900.00 6090.59 1395.19 525.02 62.79 2.66 4.37 
LB 9900.00 9961.00 97.49 27.16 52.81 1.01 0.51 3.59 

11057.00 11163.50 3.98 6.60 46.67 0.04 0.14 0.60 

Warning: Divided flow computed for this cross-section. 
Warning: The conveyance ratio iu~stream conveyance divided by downstream conveyance] is less 

than 0.7 or greater than 1.4. This may indicate the need for additional cross sections 
Warning: The energy loss was greater than 1.0 ft (0.3 ml. between the current and previous cross 

section. This may indicate the need for additional cross sections. 

CROSS SECTION RIVER: Vineyard FRS 
REACH: Vlneyard RS: 3 

INPUT 
Description: Cross Section 14.691 on Powerline FRS Baseline 
Station Elevation Data n u =  85 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
1510 1418 1780 1417.5 2785 1418.5 3470 1419 3930 1419.6 
3980 1418 4030 1417.7 4200 1417.8 4290 1418 4430 1417.6 
4515 1417.5 4615 1417.2 4670 1417.4 4770 1417 4845 1416 
4890 1417.4 5000 1417.5 5100 1417.3 5180 1417.3 5250 1416.8 

Manning's n Values nun= 3 
Sta n Val 
1510 

Sta n Val Sta n Val 
.05 9890 .05 10115 .05 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 

Vineyard FRS Full Spillway Flow 
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9890  1 0 1 1 5  6 4 0  4 7 4 . 3 1  4 7 5  
lneifective F l o w  num= 1 

Sta L Sta R Elev 
1 5 1 0  3930  1 4 2 0  

CROSS SECTION OUTPUT Profile UPF 3 

E.G. Elev lftl 
Vel Head (ftl 
W.S. Elev (ftl 
Crit W.S. lftl 

1 4 1 7 . 9 4  Element Left OB 
0 . 1 6  Wt. n-Val. 0 . 0 5 0  

1 4 1 7 . 7 8  ReachLen. lftl 
1 4 1 6 . 9 9  F low Area iso ftl 8 7 9 8 . 7 1  

Channel Right OB 
0 . 0 5 0  

. . 
E.G. Slope Iftlftl 0 . 0 0 5 3 5 8  Area isq ftl 8 8 5 9 . 2 9  
Q Total (cfsl 2 9 7 0 0 . 0 0  F low (cfsl 2 7 2 1 3 . 2 7  
Top Width Ifti 6 2 3 2 . 1 2  Top Width (ft) 6 0 4 2 . 0 7  
vol Total Iftlsl 3 . 1 7  ~ v g .  Vel. lft/si 3 . 0 9  
Max Chl Opth ifti 6 . 3 8  ~ y d r .  Depth lftl 1 . 5 7  
Conv. Total (cfsl 4 0 5 7 4 8 . 8  Conv. icfsl 3 7 1 7 7 6 . 0  
Length Wtd. (ft) Wetted Per. iftl 5 6 0 9 . 8 1  
Min Ch El Ifti 1 4 1 1 . 4 0  Shear ( lblsq ftl 0 . 5 2  
Alpha 1 . 0 3  Stream Power (Iblft sl 1 . 6 2  
F r c t n  Loss lftl Cum Volume lacre-ftl 
C & E LOSS lfti Cum SA lacresl 

Warning: Divided f l o w  computed for this cross-section 

FLOW DISTRIBUTION OUTPU'P Profile #PF 3 

% Conv. ilydr D .  

Iftl 
0 . 0 0  0 . 0 2  

Velocity 
Iftlsl 

0 . 1 7  
1 . 2 3  

Left Sta Right Sta F l o w  Area W.P. 
lfti (ttl (cis1 (sq ftl Iltl 
3 1 8 6 . 0 0  4 0 2 4 . 0 0  0 . 0 3  0 . 1 6  7 . 3 4  
4 0 2 4 . 0 0  4 8 6 2 . 0 0  144  . 7 8  2 8 0 . 2 2  6 3 7 . 0 3  
4 8 6 2 . 0 0  5 7 0 0 . 0 0  1 8 6 5 . 4 0  8 6 1 . 1 6  8 3 8 . 0 6  
5 7 0 0 . 0 0  6 5 3 8 . 0 0  4 4 8 8 . 6 1  1 4 5 8 . 4 0  8 3 8 . 0 0  
6 5 3 8 . 0 0  7 3 7 6 . 0 0  3 3 3 2 . 2 9  1 2 1 9 . 7 4  8 3 8 . 0 7  
7 3 7 6 . 0 0  8214  . O O  3 7 3 6 . 8 4  1 2 7 3 . 9 4  7 8 6 . 7 5  

Warnlng: Divided f l o w  computed for this cross-section 

SUMMARY OF MANNING'S N VALUES 

River:Vineyard FRS 

Reach River Sta. 

Vineyard 
vineyard 
Vineyard 
Vineyard 
Vineyard 
Vineyard 
vineyard 
Vineyard 
Vineyard 
Vineyard 
Vineyard 
Vlneyard 
Vineyard 
Vineyard 
Vineyard 
Vineyard 
Vlneyard 
Vineyard 
Vineyard 
Vineyard 
Vineyard 

Vineyi~rd FRS Full Spillway Flow 



Vineyard 
Vineyard 
Vinevard * :;.::,:: 
Vlneyard 
Vineyard 
vineyard 
Vineyard 
Vineyard 
Vineyard 
Vineyard 
Vineyard 
Vineyard 
Vineyard 
Vineyard 
Vineyard 
Vineyard 
Vineyard 
Vineyard 
Vineyard 
Vineyard 
Vineyard 
vineyard 
Vineyard 
Vineyard 
Vineyard 
Vineyard 
Vineyard 
Vineyard 
Vineyard 
Vineyard 
Vineyard 
Vineyard 
Vineyard 
Vineyard 
Vineyard 
Vineyard 
V~neyard 
Vlnevard 
Vlneyard 
Vineyard 
Vlneyard 
V~neyard 
Vlnevard 

SUMMARY OF REACH LENGTHS 

River: Vineyard FRS 

Reach Rlver Sta. Left 

8 0 6 . 2 5  
4 9 5 . 8 9  
424.2 '7 

3 5 3 . 6  
3 4 7 . 4 5  
8 7 6 . 6 2  
1 1 9 . 0 5  
3 8 4 . 0 2  
4 0 4 . 2 1  
4 3 6 . 6 8  
3 9 8 . 8 7  
4 6 9 . 2 1  
4 4 2 . 9 4  
4 6 8 . 4 8  
5 8 1 . 3 4  
4 4 1 . 1 3  
5 6 9 . 7 3  
397 2 1  
5 0 3 . 5 5  
5 0 1 . 2 2  
3 0 3 . 0 3  

Channel Right 

1 2 7 . 4 2  
4 9 8 . 6 1  
3 8 2 . 3 5  

3 5 9 . 8  
2 3 7 . 5 4  
2 6 9 . 2 5  
1 2 6 . 6 8  
1 2 7 . 2 5  
3 4 3 . 3 7  
4 0 2 . 9 5  
4 9 8 . 9 7  
4 9 6 . 4 9  
4 5 8 . 3 9  
4 2 4 . 1 7  
4 6 6 . 6 4  
5 5 7 . 2 5  
4 4 1 . 0 2  
4 2 7 . 1 2  
4 7 6 . 9 8  
4 0 5 . 7 5  
201 .78  

Vineyard 
Vineyard 
Vineyard 
Vineyard 
Vineyard 
Vineyard 
Vineyard 
Vineyard 
Vineyard 
Vineyard 
Vineyard 
V~neyard 
Vineyard 
Vineyard 
Vineyard 
Vineyard 
Vineyard 
Vineyard 
Vineyard 
Vineyard 
Vineyard 

- 
Vlncyard FRS 
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Vineyard 
Vineyard 
Vineyard 
Vineyard 
Vineyard 
vineyard 
Vineyard 
Vineyard 
Vineyard 
Vineyard 
Vineyard 
Vineyard 
Vineyard 
Vineyard 
Vineyard 
Vineyard 
Vineyard 
Vineyard 
Vineyard 
Vineyard 
Vineyard 
Vineyard 
Vineyard 
Vineyard 
Vineyard 
Vineyard 
Vineyard 
Vineyard 
Vineyard 
Vineyard 
Vineyard 
Vineyard 
Vineyard 
Vineyard 
Vineyard 
Vineyard 
Vineyard 
Vineyard 
Vineyard 
Vineyard 
Vineyard 
Vineyard 
Vineyard 
Vineyard 
Vineyard 

SUMMARY OF CONTRACI'ION AND EXPANSION COEFFICIENTS 
River: Vineyard FRS 

Reach River Sta 

Vineyard 
Vineyard 
Vineyard 
Vineyard 
Vineyard 
Vineyard 
Vineyard 
Vineyard 
Vineyard 
Vineyard 
Vineyard 
Vineyard 
Vineyard 
Vineyard 
Vineyard 
Vineyard 
Vineyard 
Vineyard 
Vineyard 
Vineyard 
Vineyard 

Vincyard FRS Full Spillway Flow 



Vineyard 
Vineyard 
Vineyard 
Vineyard 
Vineyard 
Vlneyard 
Vineyard 
Vineyard 
Vineyard 
Vineyard 
Vineyard 
Vineyard 
Vineyard 
Vineyard 
Vineyard 
Vlneyard 
Vineyard 
Vineyard 
Vineyard 
Vineyard 
Vineyard 
Vineyard 
Vineyard 
Vineyard 
Vineyard 
Vlneyard 
Vlneyard 
V~neyard 
Vineyard 
Vineyard 
Vineyard 
Vineyard 
Vineyard 
Vineyard 
Vineyard 
Vineyard 
Vineyard 

Vineyard 
Vineyard 
Vineyard 
Vineyard 
Vineyard 

Vineyard FRS Full Spillway Flow 
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Profile Output Table - Standard Table I 

Reach River Sta Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope V e l  Chnl Flow Area Top Width I 
(Cis) (ftl (ftl lftl lftl (ftlftl (ftl~l ( s q  £ti (ftl 

"rude Y Chl 

V~neyard 20.000 
Vlneyard 19.918 
Vineyard 19.824 
Vinevnrr! 19.743 . ..~.< -- - - -  ~~ 

Vineyard 19.676 
Vineyard 19.614 
Vineyard 19.537 
Vineyard 19.515 
Vineyard 19.477 
Vinevard 19.405 

Vineyard 18.932 
Vineyard 18.832 
Vincvard 18.736 

-- - -. .-- 
Vlneyard 18.549 
Vineyard 18.452 
Vineyard 18.356 
Vineyard 18.302 
Vineyard 18.248 
Vineyard 18.173 
Vinevard 18.081 > ~~ - ~ 

Vineyard 18.000 
Vineyard 17.906 
Vineyard 17.819 
Vineyard 17.725 
Vineyard 17.630 
Vineyard 17.554 
Vlneyard L7.479 
Vineyard 17.377 
Vlneyard 17.321 
Vineyard 17.227 
Vineyard 17.132 
Vineyard 17.038 
Vineyard 16.945 
Vineyard 16.850 
Vineyard 16.755 
Vineyard 16.679 
Vineyard 16.585 
Vlneyard 16.507 
Vlneyard 16.451 
Vineyard 16.367 
Vineyard 16.293 
Vineyard 16.197 
Vineyard 16.106 
Vineyard 16.009 





Vineyard 
Vineyard 
Vineyard 
Vlneyard 
Vineyard 
Vineyard 
Vineyard 
Vineyard 
Vineyard 
Vineyard 
Vineyard 
Vineyard 
Vineyard 
Vineyard 
Vineyard 
Vlneyard 
Vineyard 
Vineyard 
Vineyard 
Vineyard 
Vineyard 
Vineyazd 
Vineyard 
Vineyard 
Vineyard 
Vineyard 
Vineyard 
Vineyard 
Vineyard 
Vineyard 
Vineyard 
Vineyard 

I Vineyard 
Vineyard 
Vineyard 
Vineyard 

I Profile Output 

Reach 

Table - Hydratable 

River SLa Q Total W.S. Elev Trvl m e  Chl 
lcfs) lftl lhrs) 

Trvl m e  Avg Vel Chnl Vel Total Max Chl Dpth Hydr Depth 
lhrs) Ittls) lf~lsl (ft) lft) 

V~neyard 
'V~neyard 
Vineyard 
Vineyard 
Vineyard 
Vineyard 
Vineyard 
Vineyard 
Vineyard 
Vlneyard 
vineyard 



Vineyard 
Vineyard 
Vineyard 
Vineyard 
Vineyard 
Vineyard 
Vineyard 
Vlneyard 
Vineyard 
Vineyard 
Vineyard 
Vlneyard 
Vineyard 
Vineyard 
Vineyard 
Vineyard 
Vineyard 
Vineyard 
Vlneyard 
Vineyard 
Vineyard 
Vineyard 
Vineyard 
Vineyird 
Vlneyard 
Vineyard 
Vineyard 
Vineyard 
Vineyard 
Vineyard 
V~neyard 
Vlneyard 
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Vineyard 3 29700.00 1417.78 

ERRORS WARNINGS AND NOTES 
Errors Warnings and Notes for Plan : FCD 98-33 

River: Vlneyard FRS Reach: Vineyard RS: 20.000 Profile: PF 3 
Warning:The velocity head has changed by more than 0.5 ft (0.15 mi. This may indicate the need for additional cross sections. 
Warning:The conveyance ratio (upstream conveyance divided by downstream conveyance1 is less than 0.7 or greater than 1.4. 

This m y  indicate the need for additional cross sections. 
River: Vineyard FRS Reach: Vrneyard RS: 19.918 Profile: PF 3 

Warning:Divided flow computed for this cross-section. 
Warning:The energy loss was greater than 1.0 ft (0.3 ml. between the curren: b ~ d  prevlous cross section. This may ~ndicate 

the need for additional cross sections. 
R~ver: Vineyard FRS Reach: Vineyard RS: 19.824 Proflle: PF 3 

Warning:The energy equation could not be balanced within the specifled n d e r  of iterations. The program used critrcal ciepth 
for the water surface and continued on wich the calculations. 

Warning:Divlded flow computed for this cross-section. 
Warning:The velocity head has changed by more than 0.5 ft (0.15 ml. This may indicate ihe need for additional cross sections. 
~arning:The conveyance racio (upstream conveyance divided by downstream conveya~cel is less thar 0.7 or greater than 1.4. 

T h ~ s  may indicate the need for additional cross sections. 
warning:The energy loss was greater than 1.0 ft (0.3 mi. between the current and previous cross seccion. This may indicate 

the need for additional cross sections. 
Warning:During the standard scep iterations, when the assumed water surface was set equal ro critlcal depth, the calculated 

water surface came back below critical depth. Thls xndicates that there is not a valld subcritical answer. The 
program defaulted to critical depth. 

Note: Multlple critical depths were found zt this location. The critical depth with the lowest, valid, water surface was 
used. 

Rlver: Vineyard FRS Reach: Vineyard RS: 19.614 Profile: PF 3 
Warning:The cross-section end polnts had to be extended vertically for the computed water surface. 
Warn1ng:The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7 or greater than 1.4. 

This may indicate the need for additional cross sections. 
River: Vineyard FRS Reach: Vineyard RS: 19.537 Profile: PF 3 

Warning:The cross-section end points had to be extended vertically for the compuced water surface. 
Warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7 or greater than 1.4. 

This m v  indicate the need for additional cross sections. - ~< 

River: vineyard FRS Reach: Vineyard RS: 19.515 Profile: PF 3 
Warn1ng:The energy equation could not be balanced within the specified number of iterations. The program used critical Repth 

for the wacer surface and continued on with the calculations. 
Warning:The cross-section end points had to be excended vertically for the computed water surface. 
Warning:The energy lass was greater than 1.0 f: (0.3 ml. between the current and previous cross section. This m y  indicate 

the need for additional cross sections. 
Warning:During the standard step iterations, when the assvmed water surface was set equal to critical depth, the calculated 

water surface came Sack below critical depth. This indicates that there 1s not a valid subcrrtical answer. The 
program defaulted to critrcal depth. 

Warning:The parabolic search method failed to converge on critical depth. The progrm will try the cross section 
sllcelsecant method to find critical depth. 

~ote: Multiple crltical depths were found at this location. The critical depth with the lowest, valld, water surface wzs 
used. 

River: Vineyard FRS Reach: Vineyard RS: 19.477 Profile: PF 3 
Warning:Divided flow computed for this crass-section. 
Warning:The velocity head has changed by more than 0.5 5: (0.15 mi. This m y  ind~cate the need for additlocal cross sec:Lons 

i 



Warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7 or greater than 1.4. 
This may indicate the need for additional cross sections. 

Warning:The energy loss was greater than 1.0 ft 10.3 mi. between the current and previous cross section. This may indicate 
the need for additional cross sections. 

Warning:The parabolic search method failed to converge an critical depth. The program will try the crass section 
slicelsecant method to find critical depth. 

Note: Multiple critical depths were found at this location. The critical depth wlth the lowest, valid, water surface was 
used. 

Note: Program found supercritical flow starting at this cross section. 
River: Vineyard FRS Reach: Vineyard 8s: 19.405 Profile: PF 3 

Warning:Divided flow computed for this cross-section. 
Warning:The cross-section end points had to be extended vert~cally for the computed water surface. 
Warn1ng:The energy loss was greater than 1.0 ft 10.3 mi. between the current and previous cross sectlon. This may indicate 

the need for additional cross sectlons. 
Note: iiydraulic jump has occurred between thls cross section and the prevlous upstream section. 

River: Vineyard FRS Reach: Vineyard RS: 19.324 Profile: PF 3 
Warnin9:Divlded flow com~uted for this cross-section. 
Warning:The energy loss was greater than 1.0 ft (0.3 mi. between the current and prevlous cross sectlon. Thls may indicate 

the need for additional crass sections. 
River: Vineyard FRS Reach: Vineyard RS: 19.227 Profile: PF 3 

Warning:Divided flow computed for this cross-section. 
Warning:The energy loss was greater than 1.0 ft (0.3 ml. between the current and previous cross section. This may indicate 

the need for additional cross sections. 
River: Vlneyard FRS Reach: Vineyard RS: 19.133 Profile: Pf 3 

Warning:Divided flow computed for this cross-section. 
Warning:The energy loss was greater than 1.0 ft 10.3 mi. between the current and previous cross section. Thls may indicate 

the need for additional cross sections. 
River: Vineyard FRS Reach: Vineyard RS: 19.030 Profile: PF 3 

Warning:Divided flow computed for this cross-section. 
Warning:The energy loss was greater than 1.0 ft 10.3 mi. between the current and previous cross sectlon. Thls may indicate 

the need for additional cross sections. 
River: Vlneyard FRS Reach: Vineyard RS: 18.932 Profile: PF 3 

Warning:The energy loss was greater than 1.0 ft 10.3 mi. between the current and previous cross section. This may indicate 
the need for additional cross sections. 

River: Vineyard FRS Reach: Vineyard RS: 18.832 Profile: PF 3 
Warning:The energy loss was greater than 1.0 it 10.3 mi. between the current and previous cross sectlon. This may indlcate 

the need for additional cross sections. 
River: Vineyard FRS Reach: Vlneyard RS: 18.736 Profile: PF 3 

Warn1ng:The energy loss was greater than 1.0 fc (0.3 mi. between the currenr and prevlous cross sectlon. This may indicate 
the need for addltlonal cross sectlons. 

R~ver: Vineyard FRS Reach: Vineyard RS: 18.644 Profile: PF 3 
Warnrng:The energy loss was greater than 1.0 EL (0.3 mi. becween the current and prevlous cross section. T h ~ s  may indicate 

the need f o r  additional cross sections. 
Rlver: Vlneyard FRS Reach: Vineyard RS: 18.549 Profile: PF 3 

Warning:Dlv~ded flow computed for this cross-section. 
Warning:The energy loss was greater than 1.0 ft 10.3 ml. between the current and prevlous cross sectlon. Thls.may ~ndicate 

the need for additional cross sectlans. 
Rlver: Vineyard FRS Reach: Vineyard RS: 18.452 P r o f l l e :  PF 3 

Warn1ng:Divided flow computed for this cross-sectlon. 
Warning:The energy loss was greater than 1.0 ft 10.3 ml. between che current and previous cross section. This may indicate 

the need for additional cross sections. 
River: Vineyard FRS Reach: Vineyard RS: 18.356 Prof~le: PF 3 

Warning:The energy loss was greater than 1.0 ft (0.3 ml. between the current and previous cross section. This may indicate 
the need for additional cross sections. 
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R1v.r: Vzneyard FRS Reach: Vineyard RS: 18.302 Profile: PF 3 
Warnina:Divided flow comuted for this cross-section. 
~ a m i n o - ~ h e  enerav loss was areater than 1.0 it 10.3 mi. between :he current and orevious cross section. = ~~~- -~~~~ -. ~- ~~ 

the need for additlonal cross sections. 
Rlver: Vineyard FRS Reach: vineyard RS: 18.248 Profile: PF 3 

Warning:The energy loss was greater than 1.0 ft 10.3 m). between the current and previous cross section. 
the need for additional cross sections. 

River: Vineyard FRS Reach: Vineyard RS: 18.173 Profile: PF 3 
Warning:Divided flow computed for this cross-section. 
Warning:~he energy loss was greater than 1.0 ft 10.3 mi. berween the current and previous cross section. 

the need for additlonal cross sections. 
River: Vineyard FRS Reach: Vineyard RS: 18.081 Profile: PF 3 

Warn1ng:Divided flow computed for chis cross-section. 
Warning:~he energy loss was greater than 1.0 ft 10.3 m i .  between the currenc and prevlous cross section. 

the need for additional cross sections. 
River: Vineyard FRS Reach: Vineyard RS: 18.000 Protile: PF 3 

Warn1ng:Dlvided flaw compuced for this cross-section. 
Warning:The energy loss was greaier :han 1.0 ft (0.3 mi. between the cnrrent and prevlous c r o s s  section. 

the need for additional cross sections. 
R1v.r: Vineyard FRS Reach: vineyard RS: 17.906 Profile: PF 3 

Warning:Divided flow computed for this cross-section. 
wa.ming:~he energy loss was greater than 1.0 ft 10.3 m). between tne currenc and prevlous cross section. 

the need for additional cross sections. 
Rlver: Vineyard FRS Reach: Vineyard RS: 17.819 Proflle: PF 3 

Warning:D~vided flow computed for this cross-section. 
Warning:The energy loss was greater than 1.0 ft 10.3 mi. between the current and previous cross sectran. 

the need for additional cross sections. 
River: Vineyard FRS Reach: Vineyard RS: 17.725 Profile: PF 3 

warning:~he energy loss was greater than 1.0 ft 10.3 ml. between the current and previous cross section. 
the need for additional cross sections. 

River: Vineyard FRS Reach: Vineyard RS: 17.630 Profile: PF 3 
Warn2ng:Divided flow compui-ed for this cross-section. 
warning:~he energy loss was greater than 1.0 ft 10.3 ml. between the current and previous cross section. 

the need for additional cross sections. 
River: Vlneyard FRS Reach: Vineyard RS: 17.554 Profile: PF 3 

warnmg:~he energy loss was greater than 1.0 it (0.3 ml. between the current and previous cross section. 
the need for additional crass sections. 

River: Vineyard FRS Reach: Vineyard RS: 17.479 Profile: PF 3 
warning:Tne energy loss was greater than 1.0 ft 10.3 m). between the current and prevlous cross sectlan. 

the need for additional cross sections. 
River: Vineyard FRS Reach: Vineyard RS: 17.377 Profile: PF 3 

Warning:The cross-section end points had to be extended vertically for the co~uted water surface. 
Warning:The energy loss was greater than 1.0 ft 10.3 mi. becween the current and previous cross section. 

che need for additional cross sections. 
River: Vineyard FRS Reach: Vineyard RS: 17.321 Profile: PF 3 

Warning:Divided flow computed for this cross-section. 
Warning:The energy loss was greater than 1.0 ft 10.3 m). between the current and previous cross section. 

the need for additional cross sections. 
RIver: Vineyard FRS Reach: Vineyard RS: 17.227 Profile: PF 3 

Warnmg:Divlded flow computed for thls cross-section. 
Warning:The energy loss was greater than 1.0 ft 10.3 m). between the current and previaus cross section. 

the need far additional cross sections. 
River: Vineyard FRS Reach: Vineyard RS: 17.132 Proflle: PF 3 

Warn1ng:Divlded flow compuced for thls cross-section. 
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Warning:The energy loss was greater than 1.0 ft (0.3 m!. between the current and prevlous cross section. This may indicate 
the need for additional cross sections. 

River: V~neyard FRS Reach: Vineyard RS: 17.038 Profile: PF 3 
Warning:D~vided flow computed for this cross-section. 
Wari1lng:The energy loss was greater than 1.0 ft (0.3 ml. between the current and previous cross section. This may indicate 

the need for additional cross sections. 
River: vineyard FRS Reach: Vineyard RS: 16.945 Profile: PF 3 

War11ing:Divided flow computed for this cross-section. 
Warning:The energy loss was greater than 1.0 ft 10.3 m). between the current and previous cross section. This may indicate 

the need for additional cross sections. 
River: vineyard FRS Reach: Vineyard RS: 16.850 Profile: PF 3 

Warning:The energy loss was greater than 1.0 ft (0.3 ml. between the current and previous cross section. This may indicate 
the need for additional cross sections. 

Rlver: vineyard FRS Reach: Vineyard RS: 16.755 Profile: PF 3 
Warning:D~vided flow computed for this cross-section. 
Warn1ng:The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7 or greater than 1.4. 

This may indicate the need for additional cross sections. 
Warning:The energy loss was greater than 1.0 it 10.3 ml. between the current and previous cross section. Thls may indicate 

the need for additional cross sections. 
Rlver: vineyard FRS Reach: Vineyard RS: 16.679 Profile: PF 3 

Warning:The energy lass was greater than 1.0 ft (0.3 ml. between the current and previous cross section. This may lndicate 
the need for additional crass sections. 

Rlver: Vineyard FRS Reach: Vineyard RS: 16.585 Profile: PF 3 
Warfling:The energy equation could not be balanced within the specified nwnber of iterations. The program used critical depth 

for the water surface and continued on with the calculations. 
Warning:The energy lass was greater than 1.0 ft (0.3 mi. between the current and previous cross section. This may indicate 

the need for additional cross sections. 
Warning:During the standard step iterations, when the assumed water surface was set equal to critical depth, the calculated 

water surface came back below crit~cal depth. This indicates that there is not a valid subcritical answer. The 
program defaulted to critical depth. 

River: Vineyard FRS Reach: Vineyard RS: 16.507 Profile: PF 3 
Warn1ng:The energy loss was greater than 1.0 ft 10.3 mi. between the current and previous cross section. This may indicate 

the need for additional cross sections. 
River: Vineyard FRS Reach: Vineyard RS: 16.451 Profile: PF 3 

Warning:Divided flaw computed for this cross-section. 
Warning:The energy loss was greater than 1.0 it (0.3 ml. between the current and previous crass section. This may indicate 

the need for addltianal cross sections. 
River: Vineyard FRS Reach: Vineyard RS: 16.367 Profile: PF 3 

Warning:Divided flow computed for this cross-section. 
Warning:The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section. This may indicate 

the need for additional cross sections. 
River: Vineyard FRS Reach: Vineyard RS: 16.293 Profile: PF 3 

Warning:The energy loss was greater than 1.0 ft 10.3 m). between the current and previous cross section. This may lndicate 
the need for add~tional cross sections. 

Rlver: Vlneyard FRS Reach: Vlneyard RS: 16.197 Profile: PF 3 
Warnin9:Divided flow computed for this cross-section. 
Warn1ng:The energy loss was greater than 1.0 ft (0.3 m!. between the current and previous cross section. This may indlcate 

the need for additional cross sections. 
River: vineyard FRS Reach: Vineyard RS: 16.106 Proflle: PF 3 

Warning:The energy loss was greater than 1.0 ft 10.3 mi. becween the current and prevlous cross sectlo". Thls may indicate 
the need for additional cross sections. 

Rlver: Vineyard FRS Reach: V~neyard RS: 16.009 Profile: PF 3 
Warning:Dlvided flow computed for thls cross-section. 
Warning:The cross-section end points had to be extended vertically for the computed water surface. 
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Warning:The energy loss was greater than 1.0 ft 10.3 m!. hecween the current and previous c r o s s  section. This may ~ndicate 
the need for additional cross sections. 

Rlver: Vineyard FRS Reach: Vineyard RS: 15.934 Profile: PF 3 
Warning:Divided flow computed for this cross-section. 
Warning:The energy loss was greater than 1.0 ft 10.3 mi. between the current and previous cross seczion. T h ~ s  may indicate 

the need for additional crass sections. 
River: Vineyard FRS Reach: Vineyard RS: 15.838 Profile: PF 3 

Warning:The energy loss was greater than 1.0 ft 10.3 m). between the current and prevlous cross sec:ion. This may lndicare 
the need for additional cross sections. 

River: Vineyard FRS Reach: Vineyard RS: 15.744 Profile: PF 3 
Warning:Divlded flow computed for this cross-section. 
Warnina:The cross-section end ooints had to be extended vercicallv for the com~uted water surface. - 
Warning:The energy loss was greater than 1.0 ft (0.3 mi. between the current and previous cross section. This .may indicate 

the need for additional cross sections. 
River: Vlneyard FRS Reach: Vineyard RS: 15.652 Profile: PF 3 

Warning:The cross-section end points had to be extended vertically for the computed water surface. 
Warning:The energy loss was greater than 1.0 ft 10.3 mi. between the current and previous cross section. This may indicate 

the need for additional crass sections. 
Rlver: Vlneyard FRS Reach: V~neyard RS: 15.555 Profile: PF 3 

izlarning:3lvlded flaw compsted for this cross-sectxon. 
Warn1ng:The conveyance racio lupstream conveyance dlvlded by downstream conveyance) 1s less than 0.7 or greater chin 1.4. 

This may indicate the need for additional cross sectlons. 
Warning:The energy loss was greater than 1.0 fi 10.3 mi. becween che current and previous cross section. Thls may indicate 

the need for additional c r o s s  sections. 
aiver: vineyard FRS Reach: Vineyard RS: 15.461 Profile: PF 3 

Warning:Divided flow computed for this cross-section. 
warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7 o r  greater than 1.4. 

This may indicate the need for additional cross sectlons. 
Warning:The energy loss was greater than 1.0 ft 10.3 mi. between the current and previous cross section. This may indicate 

the need for additlonal cross sections. 
R~ver: Vineyard FRS Reach: Vineyard RS: 15.366 Profile: PF 3 

Warning:Divided flow computed for this cross-sectlon. 
Warn1ng:The conveyance ratio lupstream conveyance divided by downstream conveyance) is less than 0.7 o r  greater than 1.4. 

This may indicate the need far additional crass sections. 
warning:The energy loss was greater than 1.0 ft 10.3 ml. between the current and previous cross section. Thls may indicate 

the need for additional cross sections. 
River: Vlneyard FRS xeach: Vineyard RS: 15.272 Profile: PF 3 

Warn1ng:The conveyance ratio (upstream conveyance divlded by downstream conveyance) is less :han 0.7 or greater than 1.4. 
This may indicate the need for additional crass sections. 

Rlver: Vineyard FRS Reach: V~neyard RS: 15.181 Profile: PF 3 
Warning:Dlvided flow computed for this cross-section. 
Warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7 or greater than 1.4. 

This may indicate the need for additional cross sections. 
warning:The energy loss was greater than 1.0 ft 10.3 mi. between :he current and previous cross section. This may indicate 

the need for additional cross sections. 
~lver: Vineyard FRS Reach: Vineyard RS: 15.087 Profile: PF 3 

Warnrng:Divided flow computed for this cross-section. 
warning:The conveyance ratio (upstream conveyance divided by downstream conveyance! is less chan 0.7 or greater thb? 1.4. 

This may indicate the need for additional cross sections. 
warr.lnp:The energy loss was greater than 1.0 ft 10.3 m). between :he currenr and prevlous cross sectlon. Thls may indiczte 

the need for addlt;onal cross sections. 
Ilver: Vlneyard FRS Reach: Vineyard RS: 14.99C Prof~le: IF 3 

wam2ng:The energy l o s s  was greater than 1.0 ft 10.3 mi. becween the crrrent acd prevxwJ.5 crass sectloc. This may indlcate 
the need for additional cross sectlons. 
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River: Vineyard FRS Reach: Vineyard RS: 14.897 P i :  PF 3 
Warning:The energy loss was greater than 1.0 ft (0.3 ml. between the current and previous cross section. This may indicate 

the need for additional cross sections. 
River: Vineyard FRS Reach: Vineyard RS: 14.803 Profile: PF 3 

Warning:Divided flow computed for this cross-section. 
Warning:The velocity head has changed by more than 0.5 fc 10.15 ml. This may indicate the need for additional cross sections. 
Warn1ng:The conveyance ratio iupstream conveyance divided by downstream conveyance) is less than 0.7 or greater than 1.4. 

This may indicate the need for additional cross sections. 
Warning:The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section.  his may indicate 

the need for additional cross sections. 
River: Vineyard FRS Reach: Vineyard RS: 14.710 Profile: PF 3 

Warnin9:The energy ewation could not be balanced within the specified number of iterations. The program used critical depth 
for the water surface and continued on with the calculations. 

Warning:Divided flow computed for this cross-section. 
Warning:The velocity head has changed by more than 0.5 fc (0.15 ml. This may indicate the need for additional cross sections. 
Warning:The conveyance ratio (upstream conveyance dlvided by downstream conveyance) is less than 0.7 or greater than 1.4. 

This may indicate the need for additional cross sections. 
Warning:The energy loss was greater than 1.0 ft (0.3 ml. between the current and previous cross sectlon. This may lndicate 

the need for additional cross sections. 
River: Vineyard FRS Reach: Vineyard RS: 14.616 Profile: PF 3 

Warn1ng:Divided flow computed for this cross-section. 
Warning:The conveyance ratlo (upstream conveyance divided by downstream conveyance1 is less than 0.7 or greater than 1.4. 

This may indicate the need for additional cross sections. 
Warning:The energy loss was greater than 1.0 ft (0.3 m l .  between the current and previous cross section. Thls may indicate 

the need for additional cross sections. 
River: Vineyard FRS Reach: Vineyard RS: 14.523 Profile: PF 3 

Warnin9:Divided flow computed for this cross-section. 
Warning:The conveyance ratio (upstream conveyance divided by damscream conveyance) is less than 0.7 or greater than 1.4. 

This may indicate the need for additional cross sections. 
Warning:The energy loss was greater than 1.0 ft 10.3 m). between the current and prevlous cross section. Thls may indicate 

the need for additional cross sections. 
River: Vineyard FRS Reach: Vineyard RS: 3 Profile: PF 3 

Warning:Divided flow computed for this cross-section. 
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East Side SIS - Vineyard FRS Full Spillway flow lZ2012001 4:28:22 PM East Side SIS -Vineyard FRS Full Spillway Flow lZ2012001 4 2 8 2 2  PM 

River = Vineyard FRS Reach =Vineyard RS = 18.932 River = Vineyard FRS Reach = Vineyard RS = 18.832 

it--.05+.05 -05 . 0 5 ~ . 0 ~  .05 1549- 
y 

15481 - 
Ground 1; 

15471 1 lneff 

C 
0 .- - 
m i 

i 15444, 

4 15404 

15434 
1 

1542- . 
I 

1541 , . , . ,  , . , ,  1538i  . . 
7000 ' ' 8000 ' 9000 lo000 i i boo  12000 13000 14000 7000 ' sood ' ' good ' ' l'oooo ' ' 1'1000 ' 1'2000 13000 14000 I 

Station (It) Station (ft) I 



East Side SIS -Vineyard FRS Full Spillway Flow 12/2012001 4:28:22 PM East Side SIS - Vineyard FRS Full Spillway Flow 12/20/2001 4:28:22 PM 

River =Vineyard FRS Reach = Vineyard RS = 18.736 

WSPF3 / 
Ground 

Bank Sta - 
5 

Station (ft) 

East Side SIS -Vineyard FRS Full Spillway Flow 12/2012001 4:28:22 PM 
R~ver = Vineyard FRS Reach = Vineyard 'Eastern Dnerslon'' at southern end of c RS = 18.549 

River = Vineyard FRS Reach =Vineyard RS = 18.644 

WS PF 3 

Ground . . *  . . 

Bank Sta 

6000 7000 8000 9000 10000 11000 12000 13000 14000 

Station (ft) 

East Side SIS - Vineyard FRS Full Spillway Flow 12/20/2001 4:28:22 PM 
River = Vlneyard FRS Reach = Vineyard '"Eastern Diversion'al soulhern end of c RS = 18.452 I 

Ground I 
A 

Bank Sta I 

Statlon iftl Station lfll 



East Slde SIS - Vineyard FRS Full Splllway Flow 1212012001 4:28.22 PM 

River = Vmward FRS Ream = Vineyard 'Eastern Dwers~m. a1 soumern end of c RS = 18 356 

East Side SIS -Vineyard FRS Full Spillway Flow 1212012001 4:28:22 PM 

Rwer = Vineyard FRS Reach = Vineyard 'Eanern Diversion' at southern end of c RS = 18.302 I 

; Ground 

Bank Sta 1 
I Ground 1 . 
1 sank Sta I 

1522: , . , . , , , ,  
8000 9000 10000 11000 12000 13000 

Station (tt) 

East Side SIS - Vineyard FRS Full Spillway Flow 1212012001 4:28:22 PM 

River = Vineyard FRS Reach =Vineyard RS = 18.173 

Station (tt) 

East Side SIS - Vineyard FRS Full Spillway Flow 1212012001 4:28:22 PM 

Rwer= Vineyard FRS Ream = Vieyard 'Eastern Dwersion' at sournern end of c RS = 18.248 

15261 
w . 0 5 -  05. 05- 

Legend, Legend 

Ground 

1 Bank Sta 

Station (ft) Station (ft) 



East Side SIS -Vineyard FRS Full Spillway Flow 12/2012001 4:28:22 PM 

River = Vineyard FRS Reach = Vineyard RS = 18.081 

WS PF 3 

Ground 

Bank Sta 

1519 A - E 

- 

Station (tt) 

East Side SIS - Vineyard FRS Full Spillway Flow 12/2012001 4:28:22 PM 

River =Vineyard FRS Reach = Vineyard RS = 17.906 

15181 

It---- 05 +- 05 ----4 
Legend 

WSPF3  -1 Ground A 

Inen / 
I B a z S t a  / - - - - 

C 
P - 
m > m 
E 

East Side SIS - Vineyard FRS Full Spillway Flow 12/20/2001 4:28:22 PM 

River =Vineyard FRS Reach =Vineyard RS = 18.000 

15191 .05 *O* .05 1 
Leaend 1 , -- -- 

Bank Sta 

East Side SIS - Vineyard FRS Full Spillway Flow 12/2012001 4:28:22 PM 

River = Vineyard FRS Reach =Vineyard RS = 17.81 9 

Legend 

1510 1511! 1- WSPF3  

; Ground 
' 

1,094 / Bank Sta 

1 
1508j 

1 5071 

Station [ftl I Station (tt) 



East Side SIS -Vineyard FRS Full Spillway Flow 12/2012001 4:28:22 PM East Side SIS - Vineyard FRS Full Spillway Flow 12/20/2001 4:28:22 PM 

River = Vineyard FRS Reach = V~neyard RS = 17 725 

it-- 05 W 05- 05- . 
River = Vineyard FRS Reach =Vineyard RS = 17.630 

.05 .05 :;: .05 - 

Station (ft) 

East Side SIS - Vineyard FRS Full Spillway Flow 12/20/2001 4:28:22 PM 

River = Vineyard FRS Reach =Vineyard RS = 17.554 

1 Bank Sta 1 

/ WSPF3  

/ Bank Sta j 

-1 
WSPF3  - 
Ground 

Bank Sta 

,7-- , 
7000 8000 9000 10000 11000 12000 

Station (ft) 

East Side SIS - Vineyard FRS Full Spillway Flow 12/2012001 4:28:22 PM 

River =Vineyard FRS Reach =Vineyard RS = 17.479 
K-.05 

15017 , :i: . 0 5 + . 0 5 4  
I Leaend 

1494 1493 , .  , , 
6!oo ' ' 7000 ' ' 8000 ' ' 9000 ' 1'0&0 ' ' l l h 0  12000 13000 6 0  ' 7000 ' ' 8000 ' 9000 ' ' 1'0000 ' ' 1'1000 ' 1'2000 13000 

Station (ft) Station (ft) 
A 



- I East Side SIS -Vineyard FRS Full Spillway Flow 12/20/2001 4:28:22 PM East Side SIS - Vineyard FRS Full Spillwav Flow 12/20/2001 4:28:22 PM 
- I 

Rtver = Vlneyard FRS Reach = Vineyard RS = 17 377 + 05. 05- 05- 

WSPF3 / - I 1 G rynd  

1 Bank Sta 

Rlver = Vlneyard FRS Reach = Vtneyard RS = 17 321 
05 05 * 

Legend 

WS PF 3 

Bank Sta ' 

1 4 9 1 1 , , , , I , , , I .  1 4 8 8 , , , 1  I ,  , - i .  . . . , I , ,  

6000 7000 8000 9000 10000 11000 12000 6000 7000 8000 9000 10000 11000 12000 13000 

Station (ft) Stallon (fl) 

East Side SIS -Vineyard FRS Full Spillway Flow 12/20/2001 4:28:22 PM East Side SIS - Vineyard FRS Full Spillway Flow 12/20/2001 4:28:22 PM 

River = Vineyard FRS Reach =Vineyard RS = 17.227 River = Vineyard FRS Reach =Vineyard RS = 17.132 

1 4 9 4  -'05 +.05* 
1492- " . iC-- .05 ---->( 

Legend 

WS PF 3 
1492- 

Ground 

1490- 1488- - - Bank Sta - 
=. 3 =. 
C c 
2 m 14883 '= o 1486- 
> 
a, 

? 
0, 

i 1486: a 
1484- 

14844 
j 

Slatlon (fl) Statlon (ft) 



East Side SIS - Vineyard FRS Full Spillway Flow 1212012001 4:28:22 PM East Side SIS - Vineyard FRS Full Spillway Flow 12120/2001 4:28:22 PM 

River = Vinevard FRS Reach = Vlnevard RS = 17.038 River = Vineyard FRS Reach =Vineyard RS = 16.945 

.05 *.O* .05 9 
1488, ' T I Legend i 

Ground 
i 
: Bank Sta i 

i 

Station (ft) 

East Side SIS -Vineyard FRS Full Spillway Flow 12~2012001 4:28:22 PM 

River = Vinevard FRS Reach = Vinevard RS = 16.850 

1 Ground 
1 

Bank Sta 1 

1480: 

14867 . 05 F- .05 4 
1 Leaend I 

Bank Sta 

rWn 

1 4 7 4 '  , s '  

6000 7000 8000 9000 10000 11000 12000 13000 

Statton (ft) 

East Side SIS - Vineyard FRS Full Spillway Flow 12/20/2001 4:28:22 PM 

River = Vineyard FRS Reach = Vineyard RS = 16.755 

1482, -.05- . w 05----ii 

7 0 Legend 
5 

j 
1480 ' G;;;d ~ 

1 
1 Bank Sta 1 

2 

I Station (ft) Station (ft) 



East Side SIS - Vineyard FRS Full Spillway Flow 1212012001 4:28:22 PM 

River = Vineyard FRS Reach =Vineyard RS = 16.679 

""1 "05 

*O- .05 

1 .  

Station (ft) 

East Side SIS -Vineyard FRS Full Spillway Flow 1212012001 4:28:22 PM 

River = Vineyard FRS Reach =Vineyard RS = 16.507 

1 Bank Sta 1 

East Side SIS - Vineyard FRS Full Spillway Flow 12120120Ol 4:28:22 PM 
Rlver= Vrneyaid FRS Reach = Vaneyard Centerl~ne of Vlneyard Road RS = 16 585 

14751 K- 016-4 ie--- 016- 
0 

i 1 
6 WS PF 3 

Ground 

i Bank Sta I 

1473- 

1472- 

14711 

1 
i 

1 4 7 0 ~ ~ ~ ~ , - , ~ ~ . ~ ~ , . , . .  . 
6000 7000 8000 9000 10000 11000 12000 13000 

Station (ft) 

East Side SIS - Vineyard FRS Full Spillway Flow 1212012001 4:28:22 PM 

River = Vineyard FRS Reach =Vineyard RS = 16.451 



East Side SIS - Vineyard FRS Full Spillway Flow 12/20/2001 4:28:22 PM East Side SIS - Vineyard FRS Full Spillway Flow 12/20/2001 4:28:Z PM 

River = Vinevard FRS Reach = Vineyard RS = 16.367 River = Vineyard FRS Reach =Vineyard RS = 16.293 

WSPF3 / 
I- 
I Ground / 
/ B a z  Sta 1 

S 1464- 

I Station (ft) 

East Side SIS - Vineyard FRS Full Spillway Flow 12/20/2001 4:28:22 PM 

River = Vinevard FRS Reach = Vinevard RS = 16.197 

Station (fl) 

East Side SIS - Vineyard FRS Full Spillway Flow 12120R001 4:28:22 PM 

River = Vineyard FRS Reach =Vineyard RS = 16.106 
r- .05 -$ . 0 5 ~ . 0 5 ~  

Legend 

1 B a z  Sta / 

Station (ft) Station (ft) 



East Side SIS - Vineyard FRS Full Spillway Flow 1~2012001 4:28:22 PM East Side SIS -Vineyard FRS Full Spillway Flow 12/2012001 4:28:22 PM 

River = Vineyard FRS Reach = Vinevard RS = 16.009 River = Vineyard FRS Reach =Vineyard RS = 15.934 

1-1 
Bank Sta 

Legend 

WS PF 3 - 
Ground 

14531 , ~ ~ I ~ ~ ~ , I ~ ~ , , I , . , . . . , . I  1 4 5 0 1 ~ ~ ~ ~ , , ~ , ~ . ~ , . , . ~ , , , . ~ ~  
5000 6000 7000 8000 9000 10000 11000 12000 5000 6000 7000 8000 9000 10000 11000 12000 

Station (h) Station (ft) 

East Side SIS - Vineyard FRS Full Spillway Flow 1212012001 4:28:22 PM East Side SIS - Vineyard FRS Full Spillway Flow 1212012001 4:28:22 PM 

River = Vineyard FRS Reach =Vineyard RS = 15.838 River = Vineyard FRS Reach = Vineyard RS = 15.744 

Legend 
- 

W S P F 3  

Ground 

Bank Sta 

Station lft) Station lft) I 



East Side SIS - Vineyard FRS Full Spillway Flow 12/20/2001 4:28:22 PM East Side SIS - Vineyard FRS Full Spillway Flow 12/20/2001 4:28:22 PM 

River = Vineyard FRS Reach =Vineyard RS = 15.652 River = Vineyard FRS Reach =Vineyard RS = 15.555 

6000 7000 8000 9000 10000 11000 12000 6000 7000 8000 9000 10000 11000 12000 13000 

Station (it) Station (ft) 

East Side SIS - Vineyard FRS Full Spillway Flow 12/2012001 4:28:22 PM East Side SIS - Vineyard FRS Full Spillway Flow 12/20/2001 4:28:22 PM 

River = Vineyard FRS Reach =Vineyard RS = 15.461 River = Vineyard FRS Reach = Vineyard RS = 15.366 

f .05 0 5  :!: 
." 7 Legend 

. 

- , 
0 ' 6000 ' 7000 ' 8&0 ' 9000 10000 ' 11000 ' 12000 ' 13600 

Station (ft) Station (ft) 



- 
I East Side SIS - Vineyard FRS Full Spillway Flow 12/20/2001 4:28:22 PM East Side SIS - Vineyard FRS Full Spiilway Flow 12/2012001 4:28:22 PM 1 
I River = Vineyard FRS Reach = Vineyara Top of bank for 'Weetern Diversion" - st RS = 15.272 River = Vineyara FRS Reach = Vlneyard Blocked Obstrucfionr used to approximate RS = 15.181 I 

WS PF 3 

Ground 

6000 7000 8000 9000 10000 11000 12000 

1 W S P F 3  

Bank Sta 

Station (ft) Station (n) 
East Side SIS -Vineyard FRS Full Spillway Flow 12/20/2001 4:28:22 PM East Side SIS -Vineyard FRS Full Spiilway Flow 12/20/2001 4:28:22 PM 
River = Vineyard FRS Reach = Vineyard Blocked Obstruction used lo elimmate m RS = 15.087 River = Vlneyaid FRS Reach = Vineyard Blocked Obrtruciion used to eliminate m RS = 14.994 

It-------- .05 

\ ~ ~ \ \ \ ~ ~ ~ ~ ~ \ \ ~ ~ \ ~ , ~ \  ~ \ \ ~ \ \ \ \ ~ ~ , ~ ~ , , ~ , . , ~  \ ~ ~ ~ ~ ~ ~ , , ~ ~ ~ ~ ~ ~ , . , ,  

W 1432- 

1430- 

i 

, , . ' , ,  , , , , , , , ' $ , , , , I  

4000 6000 8000 10000 12000 14000 

Station itt) 



East Side SIS - Vineyard FRS Full Spillway Flow 12/20/2001 4:28:22 PM 

River = Vineyard FRS Reach =Vineyard RS = 14.897 

2 ' WSPF3  

1 Ground - I * 

~.~ ? 
1 4 2 6 :  , , A b , .  . . 

2000 4000 6000 8000 lo000 ' 12000 ' 14600 

Station (ft) 

East Side SIS - Vineyard FRS Full Spillway Flow 12/2012001 4:28:22 PM 

River = Vineyard FRS Reach =Vineyard RS = 14.710 

Legend 

- 1 Ground 1 
A 

, Bank Sta / 

East Side SIS - Vineyard FRS Full Spillway Flow 12/20/2001 4:28:22 PM 
~ i v e r  =vineyard FRS  each = vineyard   locked Obstruction used to approximate RS = 14.803 

1436- 

i 

14341 

Station (fl) 

East Side SIS - Vineyard FRS Full Spillway Flow 1Zl20/2001 4:28:22 PM 

River = Vineyard FRS Reach =Vineyard RS = 14.616 

Bank Sta 

Station (it) Station (fl) 







LFI OR s a  ws .  RGT STATED IN THE HEC-PAS ~UIPUI: 
19.925 (STA W.S. LFI) 
19905 (SlA W.S. LtT) 

INUNLMnON AREA BOUNDART 

HmRAUUC BASE LINE 
Wm RNER MILE 

CROSS SECTlON 

ELEVATION REFERENCE NARK 

C O U W  PPRISH. STATE OR County Boundarl 
INIERN4TlONPL BOUNDW 

WPING BOUNDART . .,.., ..... , . a m  .. . 
ELEVATION REFERENCE MARKS 

WTE: UL -A- 'SASE0 a* VAnaUL 
E a M C  mTIC*L DITUY OF 1'129. 
-Ssm i m a  l 9Z9  W N D  TO 1- 
N*D- +198 it 

1566.%0 Stl X. REBIW 1%' 
SOUTHW OF THE 
WNEiARD KR.S. SPILLWAY. 
N: 850.127.386 
E: 817.167.CQ4 

1 THE HmRAUUC BASE LINE IS CROSS SECTON SlAnON 1O.W 
2- SlREFE. OUTSIDE OF ME INUNDAnON UMIIS. UPECiED TO 

UPERIENCZ SMLLOW FLWDING ARE SHOWN ON WE Hws 
WiTH M E  SF -SIUBOL. 

400 '  0' 400 '  80C 
I H H  - 

FLOOD RETARDING STRUCTURES 
SPILLWAY INUNDATION STUDY 

2/3 SPILLWAY FLOW 

T*IS WP YS -,Am w RI0T-x Y""0DS TO M7IWU WP I C C Y M  9- iea m W  W A Y j  P@IMOrn w. 
"en *aw YWlm. YC 

m n s  mmm we"" mir 
I-- 2m *ca,zm%a W M I' rarwa ,xirrnrr mi l r a l r W r r  Dlw x.3 w LU. " *m oira v- a- tros sounx u -7 

-Or0 w: TNGU*.<*T. 
171, m.1 U _  5Y.L PDmii. U 850- 



LEGEND 
INUNDATION mEA BOUNOW - * 
HYOVAUUC W E  LINE = 
W m  RNER MILE L---L 

CROSS SECTION @A@ 
STREEi FLOW SF - 
ELEVATION REFERENCE l W l K  ERM XXX 

COUNT. PMISH. STATE OR County Boundary 
INTERIUTIOW BOUNOMn 

PPNEL WlNT @ 
M4PPING BOUNDeRT ......,........... 

I ELEVATION REFERENCE MARKS 
NOm u -*DON% m BLSm on m m w  

CEWEIC Y E R T W  M U M  OF 1828. 
m * W  FICIOR 1PZ9 YOIO TO ,988 
IUmi * I 8 8  8t 

ID. NUMBER ELEVAnON (il) DESCRIPTION/LOCATION 

381 1493.540 SET X' REWR X MILE EAST 
OF MOUNTAIN RD & MO' 
X)W+ Of EWOlI RD. 
N: 854.742.886 
E: 801.785.585 

47 1524.110 
SIIX' WNEYbRD REBIR RD. B ZW' 12W' F S l  NORn OF 
OF ME POWERUNE FLOOMI 
N 853,571871 
E: 808.018.758 

NOTES 
1- ME MDRAUUC W E  UNE IS CROSS SECTON STATION IO.WO 
2- S iR tm.  OUNDE OF THE INUNMnON UMm. iXPEClE0 TO 

EXPERIENCE SWLOW FLWDING ARE SHOWN ON lHE W S  
WIM THE SF-SYMBOL. 

400 '  0' 400 '  8 0 0 '  

SCALE: 1" = 4 0 0  FEET 
CONTOUR INTERVAL = 2 FEET 

POWERLINE AND VINEYARD 
FLOOD RETARDING STRUCTURES 

SPILLWAY INUNDATION STUDY 
I 2 / 3  SPILLWAY FLOW 





INUNDATION *RE4 BOUNDAQ 

HMiRRUUC W E  LINE 
W l R i  R M R  MilE 

CROSS SECllON 

ELEVATION REFERENCE UPRK 

COUKII. PARISH. STAE OR Counly Boundary 
INTEWnOM BOUNDlUn 

W F i N G  BOUNDAQ ...,, ma.... , ...... 
ELEVATION REFERENCE MARKS 

MTL VL EWATIONS UF BLSED ON WImW 
smmc M ~ W  WTUU or ,929. 

c o r n  NIW= + > O B  F m l l  11 
ism N N D  i o  20- 

ID. NUMBER ELEVATION [m DESCRIPTION/LOU\IION 

1- THE m0MUUC M E  UNL IS CROSS SECTON STATION 10.000 
2- STREETS. OUTSIDE OF THE INUNDATION UMm, EXPECTED 10 

EXPERIENCE SHMLOW FLOODING *RE SHOWN ON WE !dAE 
Wmt R E  SF -SYMBOL. 

INDEX MAP 

400' 0' 4 0 0 '  8 0 0 '  
I r i H  - 
SCALE: 1 "  = 4 0 0  FEET 
CONTOUR INTERVAL = 2 F E E i  

FLOOD RETARDING STRUCTURES 
SPILLWAY INUNDATION STUDY 

2 / 3  SPILLWAY FLOW 
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LEGEND 
INUNDATION *RU BOUNDATl 

s - 
tNDPAUUC M E  LINE 
Bm RNER MILE &---L 

CROSS SECTION @a@ 
STREEl FLOW SF - 
ELEVATION REFERENCE UIRK ERU XXX 

M U N N .  PmISH. STATE OR Cwnty Boundary 
INIIRN*lIDIVL BOUNMY - - - - 
PbNEL WINT @ 
WPING BOUNDM ...........as.m... 

ELEVATION REFERENCE MARKS 
NOTE; 11L ELNrnOM M N E D  ON Nli- 

ammc mnw mruu or ma. 
CD(NIIISU1 c m i l  19- M N D  TO ,981) 
PAW- tl.98 ft 

1.D. NUMBER ELEMON (m DESCRlPTlDN/L~TKlN 

NOTFS 

INDEX MAP I I 



INUNDAnON *RUI BOUNOPRl 

M W U C  BASE LINE 
wrm RMR MILE 

CROSS SECilON 

ELEVATDN REFERENCE M K  

COVNN. PARISH. SIAE OR County Boundan 
INiERNAlIONU BOUNDIRY - - - - 

NAYPING BOUNDPRl . . . . , . , . . , . . . . a , , . 

ELEVATION REFERENCE MARKS 
NIIE: ly FLN*TIOM M BLSFD ON W i T W  

CEWCTIC YER- MiUU OF 1929. 
-mM F r n R  'Dm NLMl TO 19B8 
IUM- -1.98 rt 

1.0. NUMBER ELEVATION Im DESCRlPnON/LO%TbON 

1539.330 FOUND GLO BRPSS GU 0 
SE COR. SEC. 33. 1.1s.. 

E: 816.655.270 

1- THE MDMUUC BASE UNE IS CROSS SECTION STAnON 1O.W 
2- mim. ounioc OF r t t  INUNDA~DN U M ~ ,  EXPECTW m 

EXPERIENCE S W O W  flWDlNG M E  MOWN ON WE LVPS 
W m l  lHE SF-SYM8OL. 

INDEX MAP 

CONTOUR INTERVAL - 2 F E D  

FLOOD RETARDING STRUCTURES 
SPILLWAY INUNDATION STUDY 

2/3 SPILLWAY FLOW 



ME INUNWTION LlMm. AT THE FOLLOWING CROSS SECIIONS, HAS 

18.356 (STA W.S. RGT) 
18.081 (STA W.S. RGI) 
17.819 (STA W.S. RCI) 
17.725 (STA W.S. RGI) 
17.554 (STA W.S. RGI) 
17.554 (STA W.S. L i l )  
17.227 (STA W.S. RGT) 
17.132 (STA W.S. RGT) 

16.945 (SIA W.S. K T  



ME INUNMION UMIT, A l  THE FOLLOWING C ~ O S S  SECTIONS, M 

16.945 (STA W.S. RGT) 
16.585 (STA W.S. RGT) 
16.507 (STA W.S. RGT) 
16.367 (STA W.S. LFI) 
15.652 (SlA W.S. RGT) 
15.461 (STA W.S. RGT) 
14.710 (SlA W.S. UT) 
14.616 (STA W.S. RGT) 
14.523 (STA W.S. Rm 

; TH15 YIP WAS PRLP-D BI W I W - E  Y m W 5  TO l*-MW YIP ICNW IIUIWDS FOR e w m m  m 6- 7 0  e.xm Y n ~ ~ W ~ P a o n C m m  mum *ma Y I M  mi* Frn us 

LEGEND 
INUNDATION AFCA BOUNDN - 

? * 
HYORAUUC BASE LINE 
WIW RMR MILE ----- 
CROa SECllON @&G 
STREEl FLOW SF - 
ELNATION REFERENCE MARK ERM XXX 

COUNTY. PARISH, STATE OR County Boundov 
INIERNATIONPL BOUNMY 

PPNEL WIN1 @ 
UPPPING BOUNDW . m a  ........a. ..,, . 

ELEVATION REFERENCE MARKS 
NOTE: aL W A r n i l O t e  BCCEO M HI- 

Emmc m a  O * ~ U  OF ,929. 
m X I I  F m i (  1'129 *em TO 1Pbb 
NIW- i t .08  11 

10. NUMBER ELEYAnON (FC DESCRIP~ON/lO~TlON 

382 1472.730 FOUND GLO B W S  W 
0 1.25.. NE COR. R f l i  SEC. 6. 

N: 834.574097 
E: 808.087604 

NOTES 
1- lHE IM)WIUUC 54% UNE IS CROSS SECTON STATION 1O.WO 
2' STREm. OUTSlOE Of M INUNDIIION UMIIS. EXPECTED TO 

EXPERIENCE WH THE SF-SIU80L. SWOW RW0lNG ARE SHOWN ON WE UPPS 

0' 400' 8 0 U  

SCALE: 1" = 400 FEET 
CONTOUR INTERVAL - 2 F E E I  

E Y I P I D I  BY I DATE FLGD CONTROL D I ~ T R I C T  
O F  MARICOPA COUNTY 
POWERLINE AND VINEYARD - - 

FLOOD RETARDING STRUCTURES 
SPILLWAY INUNDATION STUDY 

2/3 SPILLWAY FLOW 
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HEC-RAS September 1998 Version 2.2 
U.S. Army Corp of Engineers 
Hydrologic Engineering Center 
609 Second Street, Suite D 

Davis, California 95616-4687 
19161 756~1104 
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PROJECT DATA 
Project Title: East Side SIS - Powerline FRS 
Project File : Pow2thr.pr3 
Run Date and Time: 02/13/2002 2:13:34 PM 

Project in English units 

Project Description: 
Spillway Inundation Study for Powerline FRS - 213 Spillway Flow 
Scenario 

Powerline FRS Emergency Spillway to Ellsworth Road 

FCD 
98-33 
Michael Baker Jr.. Inc. 

PLAN DATA 

Plan Title: 213 Spillway Flow 
Plan File : m:\Folders from V\Fcdspill\TaskB\Power\HECRAS\Decl2Ol\HECRAS\Power\2third\Pow2thr.P01 

Geometry Title: Existing Conditions Geometry 
Geometry File : m:\Folders from V\Fcdspill\TaskB\Power\HECRAS\Dec120l\HEC 

Flow Title : 2/3 Flow Profile (Mixed Flow Regime1 
Flow File : m:\Folders from V\Fcdspill\TaskB\Powe1\HECRAS\Dec1201\HEC 

RAS\Power\2third\Pow2thr.F01 

Plan S m a r y  Information: 
Number of: Cross Sections = 86 Mulitple Openings = 0 

Culverts = 0 Inline Weirs = 0 
Bridges = 0 

Computational Information 
Water surface calculation tolerance = 0.01 
Critical depth calculaton tolerance = 0.01 
Maximm number of interations = 20 
Maximum difference tolerance = 0.3 
Flow tolerance factor = 0.001 

Computation Options 
Critical depth computed only where necessary 
Conveyance Calculation Method: At breaks in n values only 
Friction Slope Method: Average Conveyance 
Computational Flow Regime: subcritical Flow 

Powerline FRS 213 Spillway Flow 
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FLOW DATA 

Flow Title: 2/3 Flow Profile (Mixed Flow Regime1 
Flow File : m:\Folders from V\Fcdspill\TaskB\Power\NECRAS\Decl2Ol\t1EC-RAS\Power\2third\Pow2thr.FOl 

 low Data lcfsl 

River 
Powerline FRS 
Powerline FRS 
Powerline FRS 
Powerline FRS 
Powerline FRS 
Powerline FRS 
Powerline FRS 
Powerline FRS 

Reach RS 
Powerline 20.000 
Powerline 14.790 
Power1 ine 13.940 
rowerllnc 13.750 
Powerline 13.560 
Powerline 13.355 
Powerline 13.145 
Powerline 11.028 

Boundary Conditions 

River Rcach Profile Upstream Downstream 

Powerline FRS Powerline PF 2 Critical Normal S = ,0033 

Changes in WS and EG 

River Reach RS Profile Type Value 
Powerline FRS Powerline 12.258 PF 2 Known WS 1389,158 

GEOMETRY DATA 

Geometry Title: Existing Conditions Geometry 
Geometry File : m:\Folders from V\Fcdspill\TaskB\Po~er\HECRAS\De~12O1\HEC-~S\Power\2third\Pow2thr.GOl 

CROSS SECTION RIVER: Powerline FRS 
REACH: Powerline RS: 20.000 

INPUT 
Description: Upstream embanhent of the Powerline FRS and Vineyard FRS 

principal spillways outlet collection channel. The collection 
channel is the upper limit of the Powerline Floodway. 

Station Elevation Data n u =  4 5 
Sta Elev sta Elev Sta Elev Sta Elev Sta Elev 

8586.53 1579.11 8612.94 1570 8616.46 1568.79 8653.31 1566.55 8665.91 1566.33 

Manning's n Values n u =  3 
Sta n Val Sta n Val Sta n Val 

8586.53 ,022 8586.53 .02210209.22 ,022 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
8586.5310209.22 194.05 193.94 194.05 .3 .5 

CROSS SECTION OUTPUT Profile #PF 2 

E.G. Elev lft! 
Vel Head iftl 
W.S. Elev (ft) 
Crit W.S. (it1 
E.G. Slope iftlftl 
Q Total (cfsl 
Top Width lftl 
Vel Total lft/sl 
Max Chl Dpth lit) 
Conv. Total lcfs! 
Length Wtd. lftl 

Powerline FKS 

1568.92 Element ~~ ~ 

0.34 Wt. n-Val. 
1568.58 Reach Len. lftl 

Flow Area (sq ftl 
0.001980 Area isq ftl 
13333.00 Flaw lcfs) 
1447.64 Top Width Iftl 

4.70 Avg. Vel. Ift/sl 
2.93 Hydr. Depth Iftl 

299650.3 Conv. icfsl 
193.94 Wetted Per. lftl 
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Left OB Channel Ri4ht OB 

2l3 Spillway Flow 



Min Ch El lftl 
Alpha 
Prctn Loss Iftl 
C k E LOSS lftl 

1565.65 Shear ilblsq ftl 0.24 
1.00 Stream Power Ilblft sl 1.14 
0.05 Cum Volume (acre-ftl 6202.59 1115.83 1436.04 
0.15 CumSA (acres) 5096.92 313.87 1211.66 

. . .  Warnlng: Dlvlded flow computed for this cross-section. 
Warning: The conveyance ratio lupstream conveyance divided by downstream conveyance) is less 

than 0.7 or greater than 1.4. This may indicate the need for additional cross sections. 

FLOW DISTRIBUTION OUTPUT Profile WPF 2 

Left Ste Right Sta Flow Area W.P. 8 Conv. Hydr D. Velocity 
lftl lftl Ic~s) isq ftl lftl lft) IftISl 
LB 8586.53 8911.07 2469.96 555.84 291.24 18.53 1.91 4.44 
8911.07 9235.61 3347.80 696.62 324.54 25.11 2.15 4.81 

Warning: Divided flow computed for this cross-section. 
Warning: The conveyance ratio iupstream conveyance divided by downstream conveyance) is less 

than 0.7 or greater than 1.4. This may indicate the need for additional cross sections. 

CROSS SECTION RIVER: Powerline FRS 
REACH: Powerllne RS: 19.963 

INPUT 
Description: 
Station Elevation Data num= 17 

Sta Elev Sta Elev sta Elev Sta Elev Sta Elev 
8545.34 1578.97 8552.69 1578.6 8571.96 1570 8589.72 1562.07 8704.5 1562.04 
9065.06 1563.19 9938.57 1565.57 9965.68 1566.98 9980.1 1562.2 9992.72 1562.01 
10011.9 1561.85 10022.2 1562.0810039.01 1566.9810251.79 1565.6310262.77 1570 
10288.02 1580 10311.9 1589.52 

Manning's n Values nu"= 3 
Sta n Val Sta n Val Sta n Val 

8545.34 .05 8571.96 .02210288.02 -05 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan 
8571.9610288.02 202.72 203.44 202.72 .3 .5 

CROSS SECTION OUTPUT 

E.G. Elev iftl 
vel Head Iftl 
W.S. Elev iftl 
Crit W.S. lftl 
E.G. Slope (£t/ftl 
Q Total icfsl 
Top Width (ftl 
Vel Total iftlsi 
Max Chl Dpth iftl 
Conv. Total lcfsl 
Length Wtd. lft) 
Min Ch El Ift) 
Alpha 
Frctn Loss Ifti 
C k E LOSS lftl 

Profile 11PF 

Element 
Wt. *-Val. 
Reach Len. iftl 
Flow Area lsq tt) 
Area lsq ft) 
Flow Icf.51 
TOP Width lft) 
Avg. Vel. Iftlsl 
Hydr. Depth lftl 
Conv. lcfsl 
Wetted Per. iftl 
Shear ilblsq ftl 
Stream Power llb/ft s )  
Cum Volume lacre-ftl 
Cum SA (acres) 

Left OB Channel Right OB 
0.022 

202.72 203.44 202.72 
7752.58 

Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less 
than 0.7 or greater than 1.4. This may indicate the need for additional cross sections 

FLOW DISTRIBUTION OUTPUT Profile #PF 2 

Left Sta Right Sta Flow Area W.P. % Conv. Hydr D. Velocity 
iftl icfsl isq ftl Ifti (ftl IftISl 
8915.17 4366.16 2138.98 341.68 32.75 6.29 2.04 
9258.38 3481.83 1870.73 343.21 26.11 5.45 1.86 
9601.60 2530.05 1544.56 343.21 18.98 4.50 1.64 

Powerline FRS 213 Spillway Flow 
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Warning: The conveyance ratro lupstrem conveyance divided hy downstream conveyance) is less 
than 0.7 or greater than 1.4. This may indicate the need for additional cross sections 

CROSS SECTION RIVER: Powerline FRS 
REACH: Powerline RS: 19.925 

INPUT 
Description: Top of Bank. East Embankment of the CAP 
Station Elevation Data num= 118 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 

Manning's n Values nwn= 3 
Sta n Val Sta n Val Sta n Val 

2534.04 ,022 8541.53 .02210294.18 ,022 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan 
8541.5310294.18 106 105.38 106 .3 .5 

Ineffective Flow nun= 2 
Sta L Sta R Elev Sta L Sta R Elev 

2534.04 8463.16 157010420.8815484.04 1570 

CROSS SECTION OUTPUT Profile #PF 2 

E.G. Elev Iftl 
Vel Head Iftl 
W.S. Elev lftl 

1568.64 Element 
0.19 Wt. "-Val. 

1568.45 Reach Len. lftl 

Left 0B Channel 
0.022 0.022 
106.00 105.38 

Crlt W.S. lftl 1567.65 Flow Area lsq ftl 175.39 3372.24 
E.G. Slope (ftlftl 0.001144 Area (sq ftl 9624.87 3372.24 
Q Total !cfsl 13333.00 Flow (bfsl 685.62 11919.27 
TOP Wldth Iftl 12775.24 Top Wldth (ftl 5900.84 1752.65 
vei Total !ft/sj 
Max Chl Doth lftl 

3.54 A V ~ .  vel. (ftlsl 
3.95 Hvdr. De~th iftl . . . . 

Conv. Total (cfsl 394139.0 Con". (cfsl 20267.8 352347.6 
Length Wtd. !ftl 105.47 Wetted Per. (ftl 78.37 1752.66 
Min Ch El !ftl 1565.93 Shear (lblsqftl 0.16 0.14 
Alpha 1.00 Stream Power (lblft sl 0.62 0.49 
~rctn Loss lftl 0.24 Cum Volwne (acre-ftl 6180.19 1066.28 
C & E LOSS lftl 0.10 Cum SA (acres) 5083.19 298.87 

Right OB 
0.022 
106.00 

Warning: Divided flow computed for this cross-section. 
Warning: The conveyance ratio (upstream conveyance divided hy downstream conveyance) is less 

than 0.7 or greater than 1.4. This may indicate the need for additional cross sections 

FLOW DISTRIBUTION OUTPUT Profile #PF 2 

Left Sta Right Sta Flow Area W.P. 8 Conv. Hydr 0. Velocity 
lftl Iftl 1cfsi 1sq ftl Iftl lftl 1ft1sI 
7940.78 8541.53 685.62 175.39 78.37 5.14 2.24 3.91 
LB 8541.53 8892.06 3258.92 818.92 350.53 24.44 2.34 3.98 
8892 .06 9242.59 2668.97 726.44 350.53 20.02 2.07 3.67 

Powerlinc FKS 213 Spillway Flaw 
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9242.59 9593.12 2284.91 661.79 350.53 17.14 1.89 3.45 
9593.12 9943.65 2085.66 626.53 350.53 15.64 1.79 3.33 
9943.65 RB 10294.18 1620.81 538.56 350.54 12.16 1.54 3.01 
10294.18 10813.17 728.11 220.35 126.70 5.46 1.74 3.30 

warning: Divided flow computed for this cross-section. 
warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less 

than 0.7 or greater than 1.4. This may indicate the need for additional cross sections 

CROSS SECTION RIVER: Powerline FRS 
REACH: powerline RS: 19.905 

INPUT 
Description: Top of Bank, West Embankment of the CAP 
Station Elevation Data num= 100 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
2641.94 1568.65 2702.15 1568.46 2785.37 1568.2 2905.37 1568 3025.37 1567.9 
3105.37 1567.24 3162.14 1566.94 3282.14 1567.12 3402.14 1567.24 3522.14 1567.39 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

2641.94 .022 8539.56 .02210298.43 ,022 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
8539.5610298.43 23 22.1 23 .3 .5 

Ineffective Flow n m =  2 
Sta L Sta R Elev Sta L Sta R Elev 

2641.94 8424.31 157010492.7315231.94 1570 
Blocked Obstructions num= 1 

sta L Sta R Elev 
2641.94 3522.25 1568.57 

CROSS SECTION OUTPUT Proflle #PF 2 

E.G. Elev Iftl 
Vel Head (ftl 
W.S. Elev iftl 
Crit W.S. (ftl 
E.G. Slope lft/ftt 
Q Total lcfsl 
Top Width Iftl 
Vel Total Ift/sl 
Max Chl Dpth Iftt 
Conv. Total lcfs) 
Length Wtd. Iftl 
Min Ch El lfti 
Alpha 
Frctn Loss Iftl 
C & E LOSS lftl 

1568.30 Element Left OB Channel Right OB 
0.54 Wt. n-Val. 0.022 0.022 0.022 

1567.76 Reach Len. lftl 23.00 22.10 23.00 
1567.76 Flow Area isq ftt 167.88 1881.36 222.53 
0.006615 Area lsa ftt 3766.38 1881.36 6003.40 
13333.00 Flow lcfsi 
11523.41 Too Width lfti - ~~~ . . 

5.87 Avg. Vel. Ift/st 7.06 5.75 6.01 
2.06 Hydr. Depth (ftl 1.46 1.07 1.15 

163926.9 Conv. Icfsl 14570.5 132903.8 16452.6 
22.22 Wetted Per. lftt 115.25 1758.87 194.30 

1566.25 Shear llb/sq ftt 0.60 0.44 0.47 
1.01 Stream Power llb/ft st 4.25 2.54 2.84 
0.15 Cum Volume (acre-ftl 6163.90 1059.93 1387.45 
0.01 Cum SA (acres) 5069 .YO 294.62 1187.74 

Warnina: The enerav eouation could not be balanced within the specified nwnber of iterations. The - --  . 
program selected the water surface that had the least amount of error between computed 
and assumed values. 

the standard step iterations, when the assumed water surface was set equal to 
critical de~th, the calculated water surface came back below critical depth. This indicates 
that there is not a valid subcritical answer. The Droaram defaulted to critical de~th . . 

Powerline FRS 213 Spillway Flow 
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Note: Multlple critical depths were found at this location. The crrtical depth with the lowest. 
valid, 

water surface was used. 

FLOW DISTRIBUTION OUTPUT Profile #PF 2 

Lef t Sta Right Sta Flow Area W.P. % Conv. Hydr D. Velocity 
(it1 (ftl lcfs) isq ftl lft) (ftl Ift/Sl 
7949R0 8539.56 1185.09 167.88 115.25 8.89 1.46 7.06 

Warning: The energy equation could not be balanced within the specified number of iterations. The 
program selected the water surface that had the least amount of error between computed 
and assumed values. 

Warning: During the standard step iterations, when the assumed water surface was set equal to 
critical depth, the calculated water surface came back below critical depth. This indicates 
that there is not a valid subcritical answer. The program defaulted to critical depth. 

Note: Multiple critical depths were found at this location. The critical depth with the lowest. 
valid, 

water surface was used. 

CROSS SECTION RIVER: Powerline FRS 
REACH: Powerline RS: 19.901 

INPUT 
Description: 
Station Elevation Data num= 83 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
2624.53 1568.23 2703.99 1568.05 2898.29 1567.48 2944.62 1567.34 3141.6 1566.77 
3221.78 1566.9 3325.26 1567.07 3448.94 1567.24 3649.7 1567.18 3780.75 1567.14 
3882.25 1567.1 3930.55 1567.08 4380.88 1566.79 4503.41 1566.71 4710.72 1566.87 
4822.8 1566.91 5085.96 1566.93 5187.47 1566.9 5351.49 1566.81 5533.16 1566.69 
1681.12 1566.83 5740.29 1566.89 5825.37 1566.96 5950.1 1567 6103.9 1566.67 
6193.95 1566.58 6408.13 1566.85 6511.22 1566.9 6621.43 1567.07 6731.19 1567.32 
6800.5 1566.95 7107.91 1566.17 7185.6 1566.28 7227.07 1566.25 7466.96 1565.11 
7503.73 1565.07 7538.43 1565.02 7566.71 1565.02 7650.62 1565.08 7722.07 1565.17 
7758.23 1565.18 7872.09 1565.28 7946.29 1565.47 8087.3 1565.29 8108.37 1565.3 
8239.04 1565.63 8264.94 1565.7 8318.01 1565.67 8522.59 1565.57 8541.31 1565.57 
8584.35 1565.51 8659.82 1565.51 8749.34 1565.53 8842.72 1565.72 8887.55 1565.81 
8932.47 1565.85 8988.3 1565.87 9056.33 1565.89 9161.33 1565.9 9223.05 1565.9 
9284.16 1565.93 9363.74 1565.95 9414.5 1565.88 9500.55 1565.83 9587.34 1565.85 

9610 1565.86 9616.46 1565.88 9711.26 1566.27 9789.54 1566.53 9861.02 1566.73 
9946.52 1567.12 9968.28 1567.2310016.08 1567.3210025.22 1567.2410075.85 1567.01 
10300.3 1566.7410325.06 1566.7510422.72 1566.4310521.18 1566.0910559.82 1565.96 
10705.28 1566.0310826.01 1566.1910887.02 1566.24 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

2624.53 .05 8541.31 ,022 10300.3 .05 

~ a n k  Sta:  eft ~ight Lengths: Left Channel Right 
8541.31 10300.3 213.82 249.12 282.84 

Ineffective Flaw numi 2 
Sta L Sta R Elev Sta L Sta R Elev 

2624.53 8417.45 1570 10503.510887.02 1570 
Blocked Obstructions num= 1 

Sta L Sta R Elev 
2624.53 3591.44 1568 

CROSS SECTION OUTPUT Profile #PF 2 

E.G. Elev lftl 
Vel Head IftJ 
W.S. Elev (ftl 
Crit W.S. lft) 

1567.84 Element 
0.56 Wt. n-Val. 

1567.28 Reach Len. lft) 
1567.28 Flow Area isq ftl 

E.G. Slope Iftlft) 0.007070 Area (sq ft) 
Q Total Icfsl 13333.00 Flow I c ~ s )  
Top Wldth ifti 7250.71 Top Width lftl 
Vel Total (ft/sl 5.68 Avg. Vel. (ft/sl 
Max Chl Doth (it) 2.26 Hydr. Depth Iftl 

Powerline FRS 
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Coeff Contr. Expan 
.3 .5 

Left OB Channel Right OB 
0.050 0.022 0.050 

4927.77 1736.21 586.72 
3.55 6.19 2.14 
1.69 1.14 0.79 

2J3 Spillway Plow 



Conv. Total Icfsl 1 5 8 5 6 3 . 8  Conv. lcfs) 8 8 5 1 . 4  1 4 5 5 9 4 . 0  4 1 1 8 . 4  
Length Wtd. lit1 242.56  Wetted Per. Iftl 1 2 3 . 8 6  1 7 3 6 . 2 2  2 0 3 . 2 0  
Min Ch El lftl 1 5 6 5 . 5 1  Shear Ilb/sq ftl 0.75  0 . 5 0  0 . 3 5  
Alpha 
Frctn Loss lft) 
C & E LOSS lftl 

1 . 1 2  Stream Power llb/ft sl 2 . 6 5  3 . 1 1  0 . 7 5  
1 . 7 7  Cum Volume lacreft) 6161.84  1 0 5 8 . 9 5  1 3 8 5 . 7 0  
0 .12  Cum SA (acres) 5 0 6 7 . 2 8  2 9 3 . 7 4  1 1 8 6 . 3 3  

warning: The energy equation could not be balanced within the specified number of iterations. The 
program used critical depth for the water surface and continued on with the calculations. 

warning: Divided flow computed for this cross-section. 
warning: The cross-section end points had to be extended vertically for the computed water surface. 
Warning: The energy loss was greater than 1 . 0  ft 10.3 ml. between the current and previous cross 

section. This may indicate the need for additional cross sections. 
Warning: During the standard step iterations, when the assumed water surface was set equal to 

critical depth, the calculated water surface came back below critical depth. This indicates 
that there is not a valid subcritical answer. The program defaulted to critical depth. 

Note: Multiple critical depths were found at this location. The critical depth with the lowest, 
valid. 

water surface was used. 

FLOW DISTRIBUTION OUTPUT Profile #PF 2  

Left Sta Right Sta Flow Area W.P. %Conv. HydrD. 
lftl lftl ICfSI lsq ftl Iftl Ift) 
7 9 4 9 . 6 3  8 5 4 1 . 3 1  7 4 4 . 2 8  209 .68  1 2 3 . 8 6  5 . 5 8  1 . 6 9  
LB 8 5 4 1 . 3 1  8 8 9 3 . 1 1  4 3 6 8 . 4 7  598.28 3 5 1 . 8 0  3 2 . 7 6  1 . 7 0  
8893 .ll 9 2 4 4 . 9 1  3 1 7 2 . 2 9  493 .78  3 5 1 . 8 0  23 .79  1 . 4 0  
9 2 4 4 . 9 1  9 5 9 6 . 7 0  3 1 5 2 . 3 2  4 9 1 . 9 1  3 5 1 . 8 0  23 .64  1 . 4 0  
9 5 9 6 . 7 0  9 9 4 8 . 5 0  1 3 0 5 . 9 3  2 8 9 . 9 1  3 5 1 . 8 0  9 . 7 9  0 .82  
9 9 4 8 . 5 0  RB 1 0 3 0 0 . 3 0  2 4 3 . 4 2  1 0 3 . 0 1  3 2 9 . 0 2  1 . 8 3  0 . 3 1  
1 0 3 0 0 . 3 0  1 0 3 5 8 . 9 7  5 5 . 6 5  33 .38  5 8 . 6 7  0 .42  0 .57  
10358 .97  1 0 4 1 7 . 6 4  86 .63  43.53 5 8 . 6 7  0 .65  0 .74  
1 0 4 1 7 . 6 4  1 0 4 7 6 . 3 2  1 2 8 . 1 8  55 .06  58 .67  0 .96  0 .94  
1 0 4 7 6 . 3 2  1 0 5 3 4 . 9 9  7 5 . 8 4  29.54 2 7 . 1 8  0 .57  1 . 0 9  

Velocity 
Ift/~l 

3 . 5 5  
7 . 3 0  
6 . 4 2  

Warning: The energy equation could not be balanced within the specified number of iterations. The 
program used critical depth for the water surface and continued on with the calculations. 

Warning: Divided flow computed for this cross-section. 
Warning: The cross-section end points had to be extended vertically for the computed water surface. 
Warning: The energy loss was greater than 1 . 0  ft ( 0 . 3  m). between the current and previous cross 

section. This may indicate the need for additional cross sections. 
Warning: During the standard step iterations, when the assumed water surface was set equal to 

critical depth, the calculated water surface came back below critical depth. This indicates 
that there is not a valid subcritical answer. The program defaulted to critical depth. 

Note: Multiple critical depths were found at this location. The critical depth with the lowest, 
valid, 

water surface was used. 

CROSS SECTION RIVER: Powerline FRS 
REACH: Powerllne RS: 1 9 . 8 7 9  

INPUT 
Description: Downstream Toe of the West Side Embankment of the CAP 
Station Elevation Data num= 1 1 9  

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
2 3 1 3 . 2 1  1 5 6 1 . 8 6  2341 .54  1 5 6 1 . 9 4  2 3 8 7 . 7  1 5 6 2 . 0 5  2 4 1 4 . 8 2  1 5 6 2 . 1 3  2 4 8 3 . 4 4  1 5 6 2 . 7 2  

Powerline FRS 213 Spillway Flow 
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~anning's n Values nun= 3  
Sta n Val Sta nVal Sta n Val 

2 3 1 3 . 2 1  . 0 5  9 9 8 4 . 8 1  . 0 1 5 1 0 0 1 5 . 1 9  . 0 5  

~ a n k  Sta; Left Right Lengths: Left Channel Right Coeff Contr. 
8 6 2 0 . 3 2 1 0 4 2 3 . 0 9  2 1 5 . 3 1  2 4 9 . 9 7  2 1 2 . 0 5  . 3  

Ineffective Flow nun= 2 
Sta L Sta R Elev Sta L Sta R Elev 

2 3 1 3 . 2 1  8 3 7 5  1 5 6 8  1 0 5 7 0 1 1 1 3 6 . 0 6  1 5 6 8  
Blocked Obstructions num= 1 

Sta L Sta R Elev 
2 3 1 3 . 2 1  3 6 6 4 . 4 3  1 5 6 6  

CROSS SECTION OUTPUT Profile UPF 2  

E.G. Elev iftl 
Vel Head (it) 
W.S. Elev Iftl 

1 5 6 2 . 5 4  Element Left OB 
0 . 3 2  Wt. n-Val. 0 . 0 5 0  

1 5 6 2 . 2 2  Reach Len. lftl 2 1 5 . 3 1  
Crit W.S. (ftl 1 5 6 1 . 4 7  Flow Area lsq ft) 8 0 4 . 4 5  
E.G. Slooe (ftfftl 0 . 0 0 7 5 6 6  Area (sq ftl 1 4 1 6 9 . 9 8  
0 Total icfsi 1 3 3 3 3 . 0 0  Flow (cis) 4 5 8 9 . 7 2  - . . 
 on width lfti 7 2 2 7 . 4 0  Too Width Iftl ..= -~~ . . 
Vel Total Iftls) 4 . 2 4  Avg. Vel. Iftlsl 
Max Chl Dpth lftl 5 . 6 4  Hydr. Depth (ft) 
Conv. Total lcfs) 1 5 3 2 8 7 . 8  Conv. (cfs) 
Lenqth Wtd. lftl 2 3 3 . 9 0  Wetted Per. (ftl 
~in-ch El Iftl 
Alpha 
Frctn Loss (ft) 
C & E Loss (ftl 

1 5 5 6 . 5 8  Shear (lblsq ftl 1 . 5 5  
1 . 1 4  Stream Power Ilblft sl 8 . 8 4  
1 . 7 4  Cum Volume (acre-ftl 6 1 1 7 . 1 7  
0 . 0 0  Cum SA (acres) 5 0 4 3 . 0 2  

Channel Right 08 
0 . 0 4 2  0 . 0 5 0  

Warning: Divided flow computed for this cross-section. 
Warning: The energy loss was greater than 1 . 0  ft ( 0 . 3  m). between the current and prevlous cross 

section. This may indicate the need for additional cross sections. 

FLOW DISTRIBUTION OUTPUT Profile UPF 2  

Left Sta Right Sta Flow Area W.P. 8 Conv. Hydr D. Velocity 
Iftl (ftl (cfsl 1sq ft) lftl lftl Iftls) 
7 9 8 9 . 6 1  8 6 2 0 . 3 2  4 5 8 9 . 7 2  8 0 4 . 4 5  2 4 5 . 3 2  3 4 . 4 2  3 . 2 8  5 . 7 1  
LB 8620.32  8 9 8 0 . 8 7  4 3 7 2 . 5 9  1 0 2 1 . 9 8  3 6 0 . 5 5  3 2 . 8 0  2 . 8 3  4 . 2 8  
8 9 8 0 . 8 7  9 3 4 1 . 4 3  1 7 0 3 . 6 8  5 8 0 . 5 4  3 6 0 . 5 6  1 2 . 7 8  1 . 6 1  2 . 9 3  
9 3 4 1 . 4 3  9 7 0 1 . 9 8  1 2 4 . 1 3  1 2 0 . 6 0  3 6 0 . 5 5  0 . 9 3  0 . 3 3  1 . 0 3  
9 7 0 1 . 9 8  1 0 0 6 2 . 5 4  1 9 7 1 . 8 4  2 8 8 . 3 4  3 6 2 . 6 1  1 4 . 7 9  0 . 8 0  6 . 8 4  
1 0 0 6 2 . 5 4  RB 1 0 4 2 3 . 0 9  5 2 4 . 9 5  2 8 6 . 4 7  3 6 0 . 5 6  3 . 9 4  0 . 7 9  1 . 8 3  
1 0 4 2 3 . 0 9  1 0 4 9 4 . 3 9  2 1 . 5 1  1 9 . 6 5  7 1 . 3 0  0 . 1 6  0 . 2 8  1 . 0 9  
1 0 4 9 4 . 3 9  1 0 5 6 5 . 6 8  2 3 . 1 2  2 0 . 5 2  7 1 . 3 0  0 . 1 7  0 . 2 9  1 . 1 3  
1 0 5 6 5 . 6 8  1 0 6 3 6 . 9 8  1 . 4 5  1 . 2 7  4 . 3 2  0 . 0 1  0 . 2 9  1 . 1 4  

Warning: Divided flow computed for this cross-section. 
Warning: The energy loss was greater than 1 . 0  ft 1 0 . 3  ml. between the current and previous cross 

section. This may indicate the need for additional crass sections. 

CROSS SECTION RIVER: Powerline FRS 
REACH: Powerline RS: 1 9 . 8 0 6  

INPUT ~~~~~ 

Description: 
Station Elevatior 

Sta Elev 
2 3 2 7 . 4  1 5 5 9 . 7 7  
2 3 8 7 . 5  1 5 6 0 . 4 7  

2 6 3 2 . 9 6  1 5 6 0 . 1  
2 6 8 4 . 0 8  1 5 6 0 . 9 1  
2791.94  1 5 6 0  
3 1 3 1 . 9 7  1 5 6 1 . 5 8  
3 5 7 9 . 2 1  1 5 5 8 . 5 1  
3 8 0 2 . 8 1  1 5 6 0 . 4  

I Data 
Sta 

2 3 2 9 . 3 5  
2 4 6 1 . 1 5  

2 6 3 4 . 1  
2684 .77  

2 7 9 8 . 9  
3 3 3 6 . 7 2  
3 6 0 4 . 6 3  

3 8 3 9 . 2  

nun= 
Elev 
1 5 6 0  

1 5 6 0 . 3 8  
1 5 6 0  

1 5 6 0 . 6  
1 5 5 9 . 0 9  

1 5 6 0  
1 5 5 8 . 9 3  

1 5 6 0  

8 9  
sta 

2 3 3 5 . 1 4  
2 5 0 7 . 7  

2 6 4 1 . 2 1  
2 7 2 3 . 2 4  
2 8 0 7 . 6 5  
3 3 5 5 . 6 2  
3 6 4 6 . 0 4  
3 8 7 5 . 5 3  

Elev 
1 5 6 0 . 6 5  
1 5 6 1 . 2 9  
1 5 5 9 . 4 1  
1 5 6 0 . 5 9  

1 5 6 0  
1 5 5 9 . 9 3  

1 5 6 0  
1 5 5 9 . 6 9  

Sta 
2 3 7 0 . 2 5  
2 5 5 6 . 1 3  
2 6 4 5 . 6 6  
2 7 4 3 . 5 5  
2 8 1 0 . 9 9  
3 5 0 5 . 5 3  
3 6 9 3 . 3 8  
3 9 2 2 . 5 3  

Elev 
1 5 6 0 . 5 6  
1 5 6 2 . 0 9  

1 5 6 0  
1 5 6 1 . 0 6  
1 5 6 0 . 3 6  
1 5 5 8 . 8 8  
1 5 6 1 . 4 1  
1 5 5 9 . 4 2  

Sta 
2378.26  

2 5 9 9 . 5  
2653 .42  
2 7 8 9 . 6 8  
2 9 0 8 . 3 8  
3 5 5 4 . 3 3  
3 7 6 0 . 7 5  
3 9 4 9 . 6 1  

Elev 
1 5 6 0 . 1 4  
1 5 6 2 . 0 3  
1 5 6 1 . 0 2  
1 5 6 0 . 1 3  
1 5 6 1 . 5 5  
1 5 5 7 . 1 4  
1 5 6 0 . 3 7  
1 5 5 9 . 4 5  

Powerline FRS 213 Spillway Flow 
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Manning's n Values nun= 3 
Sta n Val Sta n Val Sta n Val 

2327.4 .05 9986.43 .01510019.98 .05 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan 
8660.46 10311.4 420.97 416.55 422.34 -3 .5 

Ineffective Flow nun= 2 
Sta L Sta R Elev Sta L Sta R Elev 
2327.4 8252.01 156410806.8711178.48 1564 

Blocked Obstructions num= 1 
Sta L Sta R Elev 
2327.4 3701.69 1561.43 

CROSS SECTION OUTPUT Profile #PF 2 

E.G. Elev (ft) 
Vel Head I ftl 
W.S. Elev lftl 
Crit W.S. lftl 

1560.80 Element Left OB Channel Right OB 
0.32 Wt. n-Val. 0.050 0.039 0.050 

1560.49 Reach Len. (ftl 420.97 416.55 422.34 
1559.96 Flow Area lsa ftl 1224.34 1472.55 476.75 . . 

F . C  slnnp lftlftl 0.007222 Area i s 0  it) 11009.53 1472.55 519.50 - . . . . . , - . 
Q Total (cfsl 
Top Width (It1 

~ ~ ~ - - -  ~~~ . .  . 
13333.00 Flow lcfsl 
6684.41 Top Width (£ti 

vel Total (ftlsl 4.20 Avg. Vel. Iftlsl 5.25 3.89 2.46 
Max Chl Dpth lftl 5.29 Hydr. Depth lftl 3.00 1.28 0.96 
Conv. Total lcfsl 156896.2 Conv. (cfsl 75643.0 67444.2 13809.0 

Frctn Loss lftl 

419.71 Wetted Per. iftl 408.45 1147.88 495.47 ~ ~~~~~ . . 
1555.20 Shear llblsq ftl 1.35 0.58 0.43 

1.15 Stream Power Ilblft sl 7.10 2.25 1.07 
2.67 Cum Volume (acre-£ti 6054.94 1035.91 1380.79 
0.02 Cum SA (acres1 5018.64 275.16 1180.23 

Warning: Divided flow computed for this cross-section. 
Warning: The energy loss was greater than 1.0 ft 10.3 ml. between the current and previous cross 

section. This may indicate the need for additional cross sections. 

FLOW DISTRIBUTION OUTPUT Profile #PF 2 

I .p f t  Sta Rioht Sta flow Area W.P. % Conv. Hvdr D. Velocitv -. -. - - - ~  ~ - <~~ - ~ - ~ 

~~ ~ 

I E ~ I  ( E ~ I  I C ~ S I  (sq f t ~  I E ~ I  I E ~ I  cft~si 
8027.15 8660.46 6428.11 1224.34 408.45 48.21 3.00 5.25 
LB 8660.46 8990.65 2600.19 691.29 330.19 19.50 2.09 3.76 
8990.65 9320.84 774.75 334.31 330.19 5.81 1.01 2.32 

Warning: Divided flow computed for this cross-section. 
Warning: The energy loss was greater than 1.0 ft 10.3 ml. between the current and previous cross 

section. This may indicate the need for additional cross sections. 

CROSS SECTION RIVER: Powerline FRS 
REACH: Powerline RS: 19.727 

@ INPUT 
Description: 
Station Elevation Data nun= 99 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 

Powerline FRS 213 Spillway Flow 
Page 9 of 120 



Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

2380.67 .05 9987.1 .01510016.06 .05 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan 
8822.6710323.16 479.98 444.3 444.2 . 3  .5 

Ineffective Flaw nun= 2 
Sta L Sta R Elev Sta L Sta R Elev 

2380.67 8077.47 1562 11077.3 11456.5 I562 
Blacked Obstructions nun= 2 

Sta L Sta R Elev Sta L Sta R Elev 
2380.67 3888 1564.0411255.94 11456.5 1564 

CROSS SECTION OUTPUT 

E.G. Elev Iftl 
Vel Head lit1 
W.S. Elev Iftl 
Crit W.S. Iftl 
E.G. Slope (ftlftl 
Q Total (cfsl 
Top Width lftl 
Vel Total Iftlsl 
Max Chl Dpth Iftl 
Con". Total Icfsl 
Length Wtd. Iftl 
Min Ch El lit1 
Alpha 
Frctn Loss Iftl 
C & E LOSS Iftl 

Profile #PF 

Element Left OB Channel Right OB 
Wt. "-Val. 0.050 0.031 0.050 
Reach Len. Iftl 479.98 444.30 444.20 
 low Area ( s q  ftl 2213.49 859.75 420.07 
Area lsq ftl 12048.43 859.75 420.07 
Flow (cfsl 10196.92 2446.08 690.00 
Top Width (ftl 4693.84 1500.49 664.23 
Avg. Vel. (ftlsl 4.61 2.85 1.64 
Hydr. Depth (ftl 2.97 0.57 0.63 
Conv. Icfsl 135926.0 32606.5 9197.8 
Wetted Per. (ftl 745.20 1502.25 664.23 
Shear (lblsq ftl 1.04 0.20 0.22 
Stream Power (lblft sl 4.81 0.57 0.36 
Cum Volume lacre-ftl 5943.52 1024.76 1376.23 
Cum SA (acres1 4972.25 262.50 1173.95 

Warning: Divided flow computed for this cross-section. 
Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross 

section. This may indicate the need far additional cross sections. 

FLOW DISTRIBUTION OUTPUT Profile #PF 2 

Left Sta 
lftl 
7534.27 

~ i o h t  sta  low Area W.P. Hydr D. Velocity 
Iftl (ftlsl 
3.63 5.24 

Powerline F'RS 213 Spillway Flow 
Page lOof I20 



warning: Divided flow computed for this cross-section. 
warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross 

section. This may indicate the need for additional cross sections. 

CROSS SECTION RIVER: Powerline FRS 
REACH: Powerline RS: 19.643 

INPUT 
Description: 
Station Elevation Data n m =  92 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
2406.87 1556.49 2660.44 1557.3 2737.02 1557.08 2767.41 1556.39 2812.91 1556.56 
2820.39 1555.95 2825.32 1556.35 2852.28 1556.56 2894.16 1556.26 2970.57 1556.42 
3036.58 1556.38 3127.97 1555.75 3150.3 1555.48 3488.55 1554.89 3586.29 1554.13 
3843.29 1556.8 3849.11 1557.02 4051.24 1556.84 4133.87 1555.74 4199.43 1555.31 
d?0961 1115.06 4307.22 1554 4570.21 1553.03 4930.75 1551.81 5097.11 1551.15 

Manning's n Values n m =  3 
Sta n Val Sta n Val Sta n Val 

2406.87 .05 9987.06 .01510015.11 .05 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr 
9026.0310256.77 447.66 524.77 489.6 .3 

Ineffective Flow nun= 2 
Sta L Sta R Elev Sta L Sta R Elev 

2406.87 7886.52 155811360.2511753.24 1558 
Blocked Ohstructions n m =  2 

Sta L Sta R Elev Sta L Sta R Elev 
2406.87 3842.51 1557.0111577.6611753.24 1555.8 

CROSS SECTION OUTPUT Profile fPF 2 

E.G. Elev lftl 
Vel Head lftl . . 
W.S. Elev Iftl 
Crit W.S. Iftl 
E.G. Slope lft/ftl 
Q Total (cfsl 
Top Width Iftl 
Vel Total Ift/sl 
Max Chl Dpth (ftl 
Conv. Total icfsl 
Length Wtd. iftl 
Mln Ch El lftl 
Alpha 
FIctn Loss iftl 
C & EL055 iftl 

Element 
Wt. n-Val. 
Reach Len. if t I 
Flow Area isq ftl 
Area lsq ftl 
Flow icfsl 
Top width iftl 
Avg. Vel. iftfsl 
Hydr. Depth iftl 
Conv. icfsl 
Wetted Per. iftl 
Shear ilb/sq it1 
stream Power (Ibfft si 
Cum Volume iacre-ftl 
Cum SA (acres) 

Left 08 
0.050 
447.66 
2146.05 

Channel Right OB 
0.031 0.050 
524.77 489.60 

Warning: Divided flow computed for this cross-section. 
warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less 

than 0.7 or greater than 1.4. This may indicate the need for additional cross sections 
Warning: The energy loss was greater than 1.0 ft 10.3 ml. between the current and previous cross 

section. This may indicate the need for additional cross sections. 

FLOW DISTRIBUTION OUTPUT Profile #PF 2 

Left Sta Right Sta Flow Area W.P. % Conv. Hydr D. Velocity 
iftl ICfSI isq ftl (ftl (ftl iftlS1 

7 7 0 1  7 0  8 7 6 4 1 1  5228 .11  1093.70 477.61 39.21 2.29 4.78 

Powerline FRS 2l3 Spillway Flow 
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warning: Divided flow computed for this cross-section. 
Warning: The conveyance ratio (upstream conveyance divided by dowilstream conveyance) is less 

than 0.7 or greater than 1.4. This may indicate the need for additional cross sections. 
Warning: The energy loss was greater than 1.0 ft 10.3 ml, between the current and previous cross 

section. This may indicate the need for additional cross sections. 

CROSS SECTION RIVER: Powerline FRS 
REACH: Powerline RS: 19.544 

INPUT 
Description: 
Station Elevation Data num= 120 

Pl rv sta Elev Sta Elev Sta 

Manning's n Values nun= 3 
Sta n Val Sta n Val Sta n Val 

2448.16 .05 9991.11 .01510015.21 .05 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr 
9214.1610170.16 454.81 461.63 449.09 .3 

Ineffective Flaw num= 2 
Sta L Sta R Elev Sta L Sta R Elev 

2448.16 '7732.34 155611649.9111949.93 1556 
Blocked Obstructions n m =  2 

Sta L Sta R Elev Stn L Sta R Elev 
2448.16 3995.19 1555.2711849.6911949.93 1560 

Elev 

CROSS SECTION OUTPUT Profile #PF 2 

E.G. Elev iftl 1552.12 Element Left OB Chacnel Right OB 

Vel Head iftl 0.15 Wt. n-Val. 0.050 0.022 0.050 
W.S. Elev iftl 1551.97 Reach Len. (it1 454.81 461.63 449.09 
Crit W.S. iftl 1551.52  low Area isq ft) 3195.22 248.94 1185.25 
E.G. Slope (ftlftl 0.003986 Area isq Etl 7858.00 248.94 1185.25 
Q Total lcfsl 13333.00 Flow ICES) 10005.94 1087.32 2239.74 
Top Width Iftl 6382.70 Top Width (It) 4759.23 450.82 1172.65 
Vel Total Iftlsl 2.88 Avg. Vel. ift/s) 3.13 4.37 1.89 
Max Chl Opth iftl 4.41 Hydr. Depth iff) 2.16 0.55 1.01 
Conv. Total Icfs) 211181.5 Canv. (cfsl 158484.1 17222.0 35475.3 

Powerline FRS 213 Spillway Flow 
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Length Wtd. Ifti 
Min Ch El lit! 

454.50 Wetted Per. Ift! 1481.87 452.53 1172.66 
1547.56 Shear (1bIsq ft) 0.54 0.14 0.25 

1.15 Streampower (lblft s )  1.68 0.60 0.48 
2.68 Cum Volume lacre-ft) 5750.40 1013 0 6  1358.42 
0.02 cum SA (acres) 4874.06 243.80 1153.57 

warning: Divlded flow computed for this cross-section. 
warning: The conveyance ratlo (upstream conveyance divided by downstream conveyance) is less 

than 0.7 or greater than 1.4. This may indicate the need for additional cross sections. 
Warning: The energy loss was greater than 1.0 ft 10.3 m). between the current and previous cross 

section. This may indicate the need for additional cross sections. 

FLOW DISTRIBUTION OUTPUT Profile UPF 2 

 eft Sta Riclht Sta Flow Area W.P. % Conv. Hvdr D. Velocitv 
~ f r i  lit) I C ~ S I  ISO fti ift! 1ft1 rrtlsi 

Warning: Divided flow computed far this cross-section. 
Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less 

than 0.7 or oreater than 1.4. This mav indicate the need for additional cross sections. 
Warning: The energy loss was greater than 1.0 ft 10.3 m). between the current and previous cross 

section. This may indicate the need for additional cross sections. 

CROSS SECTION RIVER: Powerline FRS 
REACH: Powerline RS: 19.456 

INPUT 
Description: 
Station Elevation Data num= 120 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
2326.78 1551.51 2468.2 1550.88 2609.62 1550.81 2819.09 1552.37 2932.31 1551.78 
2936.87 1551.15 2941.23 1551.61 3109.62 1551.42 3609.63 1550.81 3738.03 1550.43 
3741.86 1550 3746.37 1549.69 3749.04 1550 3753.61 1550.86 3840.98 1553.33 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

2326.78 .05 9986.01 .01510015.65 .05 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan 

I'owerline Fl1S 213 Spillway Flow 
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9250.4910123.16 471.43 458.83 474.45 
Ineffective Flow num- 2 

Sta L Sta R Elev Sta L Sta R Elev 
2326.78 7554.97 155411924.18 12248.6 1554 

 locked Obstructions num= 2 
Sta L Sta R Elev Sta L Sta R Elev 

2326.78 4430 155112128.76 12248.6 1550.04 

CROSS SECTION OUTPUT Profile #PF 2 

E.G. Elev lftl 1549.42 Element 
Vel Head Iftl 0.22 Wt. n-Val. 
W.S. Elev Iftl 1549.20 Reach Len. ifti 
Crit W.S. Iftl 1549.06 Flow Area lsq ftl 
E.G. Slope lft/ftl 0.009379 Area lsq ftl 
Q Total lcfs) 13333.00 Flow lcfsl 
Top Width Iftl 6644.18 Top Width Iftl 
Vel Total (ftls) 3.46 Avg. Vel. Ift/sl 
Max Chl Dpth lftl 5.31 Hydr. Depth iftl 
Conv. Total lcfsl 137671.8 Conv. Icfsl 
Length Wtd. lft) 470.71 Wetted Per. lftl 
Min Ch El lft) 1544.96 Shear Ilblsq ftl 
Alpha 1.19 Stream Power ilbift sl 
Frctn Loss lftl 3.06 Cum Volwne lacre-ftl 
C & E LOSS Iftl 0.04 Cum SA (acres1 

Left 0B Channel 
0.050 0.022 
471.43 458.83 

Warning: Divided flow computed for this cross-section. 
Warning: The energy loss was greater than 1 . 0  ft 10.3 ml. between the current and previous cross 

section. This may indicate the need for additional cross sections. 

FLOW DISTRIBUTION OUTPUT Profile #PF 2 

Left Sta Rioht Sta Flow Area W.P. % Con". Hvdr D. Velocitv ~~~~ ~~ ~ ~ 

l f t l  IS"  f? 

Warning: Divided flow computed for this cross-section. 
Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross 

section. This may indicate the need for additional cross sections. 

CROSS SECTION RIVER: Powerline FRS 
REACH: Powerline RS: 19.369 

INPU'P 
Description: 
Station Elevation Data num= 112 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
2325.29 1547.13 2466.71 1547.01 3107.02 1547.2 3217.75 1546.81 3224.85 1545.77 

7834.75 1543.77 7953.23 1542.5 8098.43 1544.35 8177.08 1545.39 8237.01 1544.88 
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INPUT 
Description: 
station Elevation Data 

sta Elev sta 
nun= 1 1 8  
Elev Sta Elev Sta Elev Sta Elev 

Manning's n V a l u e s  num= 3  
Sta n Val Sta n V a l  Sta n V a l  

2 3 9 8 . 8 5  . 0 5  9 9 8 6 . 0 2  . 0 1 5 1 0 0 1 6 . 2 8  . 0 5  

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan 
9 5 8 4 . 6 3 1 0 0 6 3 . 9 1  4 7 9 . 4 1  4 5 6 . 9 5  4 7 3 . 4  . 3  . 5  

Ineffective Flow nun= 1 
Sta L Sta R Elev 

2 3 9 8 . 8 5  7 1 9 0 . 7 7  1 5 4 5  
B l o c k e d  Obstructions num= 2  

Sta L Sta R Elev Sta L Sta R Elev 
2 3 9 8 . 8 5  4 6 0 1  1 5 4 4 . 5  1 2 1 9 3 . 2 1 2 7 7 2 . 5 2  1 5 4 4 . 5 1  

CROSS SECTION OUTPUT Profile 4PF 2  

E.G. Elev Iftl 1 5 4 3 . 3 7  
Vel Head Iftl 0 . 1 8  
W.S. Elev Iftl 1 5 4 3 . 1 9  
Crit W.S. Ift) 1 5 4 2 . 9 4  
E.G. Slope (ft/ftl 0 . 0 0 8 3 7 6  
Q Total lcfsl 1 3 3 3 3 . 0 0  
Top Width lftl 6 6 4 5 . 6 7  
Vel Total lft/sl 3 . 1 2  
Max Chl Dpth lfti 5 . 3 6  
Conv. Total lcfsl 1 4 5 6 8 3 . 1  
Lenath Wtd. Ifti 4 7 6 . 9 5  
~in-ch E l  Ift) 1 5 3 9 . 8 1  
Alpha 1 . 1 9  
Frctn Loss (it) 3 . 6 7  
C & E LOSS (it1 0 . 0 0  

Element Left OB Channel Right OB 
Wt. n-Val.  0 . 0 5 0  0 . 0 2 1  0 . 0 5 0  
Reach Len. I f  t I 4 7 9 . 4 1  4 5 6 . 9 5  4 7 3 . 4 0  
F low Area (sq f t I 3 2 0 2 . 1 1  1 2 6 . 1 3  9 4 9 . 2 2  
Area lsa ftl 6 1 0 9 . 2 5  1 2 6 . 1 3  9 4 9 . 2 2  
F low (cis1 1 0 5 7 0 . 2 5  7 8 9 . 3 9  1 9 7 3 . 3 6  
Top Width (fti 4 8 1 8 . 0 9  1 8 5 . 4 2  1 6 4 2 . 1 7  
Avg. Vel. (ftls) 3 . 3 0  6 . 2 6  2 . 0 8  
Hydr. Depth Ift) 1 . 3 4  0 . 6 8  0 . 5 8  
Conv. Icfs) 1 1 5 4 9 5 . 9  8 6 2 5 . 2  2 1 5 6 2 . 0  
Wetted Per. lftl 2 3 9 4 . 8 5  1 8 6 . 7 9  1 6 4 2 . 2 5  
Shear Ilblsq ftl 0 . 7 0  0 . 3 5  0 . 3 0  
Stream Power (lb/ft sl 2 . 3 1  2 . 2 1  0 . 6 3  
Cum Volume lacreftl 5 5 3 9 . 8 9  1 0 0 4 . 8 3  1 3 2 3 . 5 5  
Cum SA (acres1 4 7 2 9 . 1 9  2 2 9 . 2 2  1 1 0 1 . 4 8  

Warning: Divided f l o w  computed for this cross-section. 
Warning: The energy loss was greater than 1 . 0  ft 10.3  mi. between the current and previous cross 

section. This may indicate the need for additional cross sections. 

FLOW DISTRIBUTION OUTPUT Profile 4PF 2  

Left Sta Right Sta rlow Area W.P. 8 Con". Hydr D. Velocity 
lftl (ftl Icfsl (sq ftl Iftl (ftl (ft/SI 
6 7 1 0 . 3 2  7 4 2 8 . 9 0  4 1 1 . 3 7  1 9 4 .  60 2 3 8 . 1 3  3 . 0 9  0 . 8 2  2 . 1 1  
7 4 2 8 . 9 0  8 1 4 7 . 4 7  6 9 2 5 . 4 0  1 6 4 8 . 0 1  7 1 9 . 5 2  5 1 . 9 4  2 . 2 9  4 . 2 0  
8 1 4 7 . 4 7  8 8 6 6 . 0 5  1 1 0 9 . 8 6  5 4 9 . 0 8  7 1 8 . 6 1  8 . 3 2  0 . 7 6  2 . 0 2  
8 8 6 6 . 0 5  9 5 8 4 . 6 3  2 1 2 3 . 6 2  8 1 0 . 4 2  7 1 8 . 5 8  1 5 . 9 3  1 . 1 3  2 . 6 2  
LR 9 5 8 4 . 6 3  9 6 8 0 . 4 9  1 3 9 . 2 5  6 6 . 7 4  9 5 . 8 6  1 . 0 4  0 . 7 0  2 . 0 9  
9 6 8 0 . 4 9  9 7 7 6 . 3 4  1 2 . 8 2  1 3 . 9 2  6 8 . 1 1  0 . 1 0  0 . 2 0  0 . 9 2  

Powerline PllS 213 Spillway Plow 
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warning: Divided flow computed for this cross-section. 
warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross 

section. This may indicate the need for additional cross sections. 

CROSS SECTION RIVER: Powerline FRS 
REACH: Powerline RS: 19.191 

INPUT 
neacrintion: - .. .--. ~ ~ ~ 

Station Elevation Data nun= 142 
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 

2414.82 1541.18 2556.24 1541.52 2697.66 1541.25 2802.02 1540 2816.33 1539.77 
2819.68 1540 2820.43 1540.06 2839.08 1540.04 2980.49 1540.21 3396.24 1540.74 
3398.5 1540 3405.34 1537.81 3421.23 1540 3424.94 1540.48 3499.54 1540.79 

Manning's n Values numi 3 
Sta n Val Sta n Val Sta n Val 

2414.82 .05 9986.96 .01510015.53 -05 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan 
9694.8210031.17 473.38 480.01 494.92 .3 .5 

Ineffective Flow num= 1 
Sta L Sta R Elev 

2414.82 7018.97 1542 
Blocked Obstructions numi 2 

Sta L Sta R Elev Sta L Sta R Elev 
2414.82 4740 1540.5 12471.713107.15 1542 

CROSS SECTION 0V'i"PUT Profile #PF 2 

E.G. Elev iftl 1539.71 Element 
Vel Head iftl 0.17 Wt. n-Val. 
W.S. Elev Ift) 1539.53 Reach Len. ifti 
Crlt W.S. lftl 1538.95 Flow Area (sq ftl 
E.G. Slope lft/ftl 0.007026 Area (sq ft) 
Q Total icfsl 13333.00 Flow icfs) 
Top Width iftl 5755.60 Top Width ift) 
Vel Total Iftlsl 2.90 Avg. Vel. iftlsl 

Powerline FRS 
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Left OB Channel Right OB 
0.050 0.015 0.050 
473.38 480.01 494.92 
3032.37 30.23 1532.06 
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Max Chl Dpth (ftl 4 . 4 4  Hydr. Depth Ift) 1 1 4  1 . 6 8  1 . 1 2  
Conv. Total Icfsl 1 5 9 0 6 7 . 1  Conv. Icfsl 9 8 5 9 7 . 4  4 0 8 3 . 5  5 6 3 8 6 . 1  
Length Wtd. Ift 1 4 8 1 . 6 2  Wetted Per. Iftl 2649.70  1 8 . 9 8  1 3 6 6 . 8 6  
Min Ch El (it) 1 5 3 6 . 9 1  Shear llb/sq £ti 0 . 5 0  0 . 7 0  0 . 4 9  
Alpha 1 . 3 4  Stream Power (lb/ft sl 1 . 3 7  7 . 9 1  1 . 5 2  
Frctn Loss Iftl 2 . 9 9  Cum Volume (acre-ftl 5 4 8 0 . 7 6  1 0 0 4 . 0 1  1 3 1 0 . 0 7  
C & E Loss Iftl 0 . 0 1  Cum SA (acres1 4 6 7 8 . 6 2  2 2 8 . 1 6  1 0 8 5 . 1 4  

Warning: Dlvided flow computed for this cross-section. 
Warning: The energy loss was greater than 1 . 0  it ( 0 . 3  mi. between the current and previous cross 

section. This may indicate the need for additional cross sections. 

FLOW DISTRIBUTION OUTPUT Profile #PF 2  

Left Sta Right sta Flow Area W.P. % Conv. Hydr D. Velocity 
Iftl (it) ICfSI 1sq ftl (ftl (ftl Ift/SI 
6 7 8 2 . 8 2  7510.82  2 5 5 3 . 8 9  8 3 6 . 6 1  4 9 1 . 8 5  1 9 . 1 5  1 . 7 0  3 . 0 5  
7 5 1 0 . 8 2  8238.82  4 3 0 0 . 9 9  1 3 3 8 . 4 3  7 2 8 . 5 6  3 2 . 2 6  1 . 8 4  3 . 2 1  
8 2 3 8 . 8 2  8966.82  3 0 8 . 4 8  2 7 5 . 3 3  7 2 8 . 0 0  2 . 3 1  0 . 3 8  1 . 1 2  

Warning: Divided flow computed for this cross-section. 
Warning: The energy l o s s  was greater than 1 . 0  ft 1 0 . 3  m). between the current and previous cross 

section. This may indicate the need for additional cross sections. 

CROSS SECTION RIVER: Powerline FRS 
REACH: Powerline RS: 1 9 . 1 0 0  

- .- .. ... -. . . -. . ... - .~. .~ - ~ -  

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
2 4 1 6 . 2 2  1 5 3 7 . 0 6  2 4 2 2 . 2 5  1 5 3 7 . 4 1  2 4 2 5 . 3 3  1 5 3 6 . 3 1  2 4 3 5 . 8 9  1 5 3 7 . 5 4  2 9 4 3 . 2 1  1 5 3 7 . 0 8  
2 9 4 7 . 8 3  1 5 3 5 . 9 9  2 9 5 2 . 9 7  1 5 3 6 . 8 1  3 1 9 7 . 2 4  1 5 3 7 . 1 6  3 2 3 2 . 9 2  1 5 3 7 . 1 6  3 2 4 1 . 3  1 5 3 6 . 5 7  
3 2 4 5 . 7 6  1 5 3 7 . 2 6  3 2 8 0 . 2 1  1 5 3 6 . 9 7  3 5 7 3 . 8 3  1 5 3 9 . 3 7  3 7 8 8 . 0 5  1 5 3 7 . 8  3 8 3 7 . 5 4  1 5 3 7 . 1 8  

Manning's n Values n m =  3  
Sta n Val Sta n Val Sta n Val 

2 4 1 6 . 2 2  . 0 5  9 9 8 6 . 3  . 0 1 5 1 0 0 1 6 . 1 6  . 0 5  

~ a n k  Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9986.310016.16  4 9 8 . 8 8  5 3 2 . 8 1  5 0 2 . 1 1  . 3  . 5  

Ineffective Flow nu"= 1 
Sta L Sta R Elev 

2 4 1 6 . 2 2  6 8 4 4 . 1 3  1 5 3 9 . 5  
Blocked Obstructions n m =  2  

Sta L Sta R Elev Sta I. Sta R Elev 

Powerline FRS 213 Spillway Flow 
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2416.22 4768.6 1539.2 1252113325.74 1539.2 

CROSS SECTION OUTPUT Profile #PF 2 

A F. C .  Elev lftl 1536.71 Element Left OB Channel Riqht OB - ~ . . 
Vel Head lft) 0.16 Wt. n-Val. 0.050 0.015 0.050 
W.S. Elev Iftl 1536.55 Reach Len. (ftl 498.88 532.81 502.11 
Crit W.S. lit1 1536.12 Flow Area lsq ftl 3255.81 44.35 2157.56 
E.G. Slo~e lftlftl 0.005522 Area lsq ftl 4416.77 44.35 2157.56 
0 Total (cfs) 13333.00 Flow lcfsl 7606.89 514.82 5211.29 
Gop Width Iftl 6534.05 Top Width lftl 4594.10 21.03 1918.92 
Vel Total Iftlsl 2.44 Avg. Vel. Iftlsl 2.34 11.61 2.42 
Max Chl Dpth Iftl 4.05 Hydr. Depth lftl 1.09 2.11 1.12 
Conv. Total lcfs) 179427.0 Conv. icfsl 102368.6 6928.2 70130.2 
Length Wtd. (ft) 501.69 Wetted Per. lft) 2991.83 22.40 1919.22 
Min Ch El lftl 1533.24 Shear (lhlsq ft) 0.38 0.68 0.39 
Alpha 1.78 Stream Power (Iblft s )  0.88 7.92 0.94 
Frctn Loss (ftl 3.65 Cum Volume lacre-ft) 5431.57 1003.60 1289.11 
C & E Loss (ftl 0.05 Cum SA (acres) 4629.91 227.94 1066.47 

Warning: Divided flow computed for this cross-section. 
Warning: The energy loss was greater than 1.0 ft (0.3 rnl. between the current and previous cross 

section. This may indicate the need for additional cross sections. 

FLOW DISTRIBUTION OUTPUT 

Left Sta Right Sta 
Iftl ift) 
6201.26 6958.27 
6958.27 7715.28 

Profile UPF 2 

Flow Area 
ICfSI 1sq ft) 

174.64 103.47 
2523.62 1095.07 

W.P. % Conv. Hydr D. Velocity 
(ftl (ftl Iftlsl 

114.14 1.31 0.91 1.69 

Warning: Divided flow computed for this cross-section. 
Warning: The energy loss was greater than 1.0 ft (0.3 mi. between the current and previous cross 

section. This may indicate the need for additional cross sections. 

CROSS SECTION RIVER: Powerline FRS 
REACH: Powerline RS: 18.999 

INPUT 
Descriotion: 
..-.-. ~~ -.-- ~~ - ~ - ~  ~~~~ - ~~ 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
2413.27 1534.17 2509.46 1532.71 2515.11 1531.86 2520.96 1532.99 2570.16 1532.79 
2572.89 1531.98 2578.59 1533.07 2654.66 1533 2666.65 1532.47 2671 1532.94 
3053.57 1534.48 3655.57 1534.31 3693.89 1535.17 3742.52 1535.59 4123.22 1535.22 

Powcrlinc FRS 213 Spillway Flow 
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Mannino's n Values num= 3  
Sta n Val Sta n Val Sta n Val 

2413.27 . 0 5  9 9 8 6 . 7 1  . 01510015 .51  . 0 5  

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan 
9986 .7110015 .51  5 5 0 . 8  497 .5  5 1 2 . 7 1  . 3  . 5  

Ineffective Flow n m =  1 
Sta L Sta R Elev 

2413 .27  6654 .45  1540 
Blocked Obstructions n m =  2  

sta L Sta R Elev Sta L Sta R Elev 
2413 .27  4965 1534 12862 .213662 .79  1 5 3 5 . 9 7  

CROSS SECTION OUTPUT 

E.G. Elev lit1 
Vel Head I f  tl 
W.S. Elev lftl 
Crit W.S. lit1 
E.G. Slope lft/ftl 
Q Total Icfsl 
Top Width lftl 
Vel Total lft/s) 
Max Chl Dpth I ftl 
Conv. Total Icfsl 
Lenath Wtd. lftl 
 in-ch El lftl 
Alpha 
Frctn Loss lit1 
C & E Loss (ftl 

1 5 3 3 . 0 1  Element Left OB Channel Right OB 
0 . 3 5  Wt. n-Val. 0 . 0 5 0  0 . 0 1 5  0 .050  

1 5 3 2 . 6 7  ReachLen. lftl 5 5 0 . 8 0  497.50  5 1 2 . 7 1  
1 5 3 2 . 6 1  Flow Area lsq ftl 2317 .20  4 5 . 0 2  1 7 2 0 . 5 8  

0 .009702  Area (5s ftl 2 4 3 7 . 4 1  4 5 . 0 2  1 7 2 0 . 5 8  
1 3 3 3 3 . 0 0  Flow lcfsl 7 4 7 2 . 5 1  7 0 6 . 4 3  5154 .06  

4 3 6 7 . 3 1  Top Width Iftl 2529 .23  2 0 . 5 7  1 8 1 7 . 5 2  
3 . 2 7  Avg. V e l .  Ift/sl 3 . 2 2  1 5 . 6 9  3 .00  
3 . 4 5  Hydr. Depth lftl 1 . 1 3  2  . I 9  0 . 9 5  

1 3 5 3 5 8 . 8  Conv. lcfsl 7 5 8 6 2 . 1  7 1 7 1 . 8  52324 .9  
531 .12  Wetted Per. lftl 2 0 5 4 . 4 8  2 2 . 0 8  1818.03  

1 5 2 9 . 2 2  Shear llb/sq ftl 0 . 6 8  1 . 2 4  0 .57  
2 . 0 9  Stream Power Ilblft sl 2 . 2 0  1 9 . 3 8  1 . 7 2  
3 . 3 6  Cwn Volume (acre-ftl 5392 .32  1 0 0 3 . 0 5  1 2 6 6 . 7 6  
0 . 0 9  Cwn SA (acres) 4589 .12  227 .69  1044.94  

Warning: Divided flow computed for this cross-section. 
Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less 

than 0 . 7  or greater than 1 . 4 .  This may indicate the need for additional cross sections 
Warning: The energy l o s s  was greater than 1 . 0  ft ( 0 . 3  m). between the current and previous cross 

section. This may indicate the need for additional cross sections. 

FLOW DISTRIBUTION OUTPUT Profile #PF 2  

Left Sta 
Iftl 
6199.99  
6957 .33  

Right Sta 
lftl 
6957 .33  
7714 .68  

Flow 
ICES) 

3 8 4 . 2 5  
1814 .54  
4663 .17  

599 .96  
1 0 . 5 3  

5 . 9 1  
213 .66  
368 .79  
1 1 7 . 0 7  

1 . 0 0  
9 . 9 8  

413 .74  
6 2 0 . 1 3  
6 8 5 . 0 3  

2750.72  
674 .52  

Area 
1sq ftl 
188 .91  
642.83  

1218 .65  
259.37  

7 .44  
1 . 1 2  

14 .36  
1 9 . 2 9  

9 . 9 6  
0 . 3 0  

17 .13  
217.96  
248.87  
267.63  
679.32  
2 8 9 . 6 7  

W.P. 
Iftl 

3 0 2 . 9 4  
6 3 0 . 5 8  
757 .41  
3 4 2 . 9 8  

2 0 . 5 8  
2 . 3 5  
6 . 3 3  
5 . 8 4  
6 . 2 6  
1 . 3 0  

1 6 8 . 7 5  
3 6 4 . 7 3  
276 .91  
2 8 6 . 0 2  
3 6 4 . 8 7  
356 .75  

% Conv. 

2 . 8 8  
1 3 . 6 1  
3 4 . 9 7  

4 . 5 0  
0 . 0 8  
0 .04  
1 . 6 0  
2 . 7 7  
0 . 8 8  
0 . 0 1  
0 . 0 7  
3 . 1 0  
4 . 6 5  
5 . 1 4  

2 0 . 6 3  
5 . 0 6  

Hvdr D 
lftl 
0 . 6 2  
1 . 0 2  
1 . 6 1  
0 . 7 6  
0 . 3 7  

Velocity 
lft/sl 

2 . 0 3  
2 . 8 2  
3 . 8 3  
2 . 3 1  
1 . 4 1  
5 . 2 7  

1 4 . 8 8  
1 9 . 1 2  
1 1 . 7 6  

3 . 2 7  
0 .58  
1 . 9 0  
2 . 4 9  
2 . 5 6  
4 . 0 5  
2 . 3 3  

Warning: Divided flaw computed for this cross-section. 
Warning: The conveyance ratio [upstream conveyance divided by downstream conveyance) is less 

than 0 . 7  or greater than 1 . 4 .  This may indicate the need for additional cross sections. 
Warning: The energy l a s s  was greater than 1 . 0  ft ( 0 . 3  ml. between the current and previous cross 

section. This may indicate the need far additional cross sections. 

CROSS SEC'I'ION RIVER: Powerline FRS 
REACtl: Powerline RS: 1 8 . 9 0 5  

Powerline FRS 213 Spillway Flow 
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INPUT 
Description: 
Station Elevation Data num= 153 

Sta Elev Sta Elev Sta Elev Sta Elev sea Elev 
2390.65 1535.78 2463.93 1530.55 2471.47 1530 2521.75 1526.86 2545.33 1526.93 
2599.43 1530 2611.4 1533.1 2675.01 1534.67 2694.51 1533.11 2709.35 1530.33 

Manning's n Values num= 3 
Sta n Val Sta n Val 

.05 9986.42 .01510016.08 .05 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan 
9986.4210016.08 497.15 483.04 572.01 .3 .5 

Ineffective Flow num= 1 
Sta L Sta R Elev 

2390.65 6442.03 1534 
Blocked Obstructions n m =  2 

Sta L Sta R Elev Sta L Sta R Elev 
2390.65 5025 1530.5 1226013957.57 1530.5 

CROSS SECTION OUTPUT P~rfile #PF 2 

E.G. Elev lfti 
V e l  Head lftl 
W.S. Elev lftl 
Crit W.S. lfti 
E.G. Slope Iftlft) 
Q Total lcfsl 
Top Width lftl 
Vel Total lft/sl 
Max Chl Dpth lft) 
Conv. Total lcfsl 
Length Wtd. lftl 
Min Ch El Ift) 
Alpha 
Frctn Loss lftl 
C & E Loss lftl 

1529.57 Element Left OB 
0.18 Wt. n-Val. 0.050 

1529.39 Reach Len. lftl 497.15 
1528.91 Flow Area lsq ftl 2683.15 
0.004391 Area lsq fti 2924.46 
13333.00 Flow Icfs) 5946.29 
4960.91 Top Width lft) 3121.53 

2.53 Avg. Vel. (ftlsl 2.22 
3.76 Hydr. Depth Ifti 1.10 

201214.7 Con". lcfsl 89738.2 
536.54 Wetted Per. lftl 2443.92 
1525.63 Shear Ilblsq ftl 0.30 

1.80 Stream Power (lblft s )  0.67 
2.96 C m  Volume lacre-ft) 5358.42 
0.05 CumSA (acres) 4553.39 

Channel Right DB 
0.015 0.050 
483.04 572.01 

Warning: Divided flow computed for this cross-section. 
Warnina: The enerav loss was qreater than 1.0 ft 10.3 ml. between the current and previous cross .. 

C section. This may indicate the need for additional cross sections 

FLOW DISTRIBUTION OUTPUT Profile #PF 2 

Left Sta Right Sta Flow Area W.P. % Conv. Hydr D. Velocity 

Powerline FRS 213 Spillway Flow 
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1sq ftl 
9.96 

933.17 

lftl 
110.43 0.03 
714.18 14.40 

Warning: Divided flow computed for this cross-section. 
Warning: The energy loss was greater than 1.0 ft 10.3 m). between the current and previous cross 

section. This may indicate the need for additional cross sections. 

CROSS SECTION RIVER: Powerline FRS 
REACH: Powerline RS: 18.814 

INPUT 
Description: 
Station Elevation Data num= 130 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
1525.32 2571.18 1526.14 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

2467.1 .05 9987.38 .01510016.22 .05 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan 
9987.3810016.22 468.36 449.54 498.59 .3 .5 

Ineffective Flow nm= 1 
Sta I, Sta R Elev 
2467.1 6228.77 1528.5 

Blocked Obstructions num= 2 
Sta L Sta R Elev Sta L Sta R Elev 
2467.1 4811.27 1528.9912509.9114109.92 1527 

CROSS SECTION OUTPUT Profile lPF 2 

E.G. Elev lftl 1526.55 Element Left OB Channel Right OB 
Vel Head lit) 0.34 Wt. n-Val. 0.050 0.015 0.050 
W.S. Elev lftl 1526.21 Reach Len. lit) 468.36 449.54 498.59 
Crlt W.S. Ift) 1526.21 Flow Area lsq ft) 2155.25 61.00 2534.28 

a 
Powerline FRS 213 Spillway Plow 

Page 22 of 120 



E.G. Slope lft/ftl 0.007227 Area lsq ft) 2352.08 61.00 2534.28 
o ~ o r n l  i r i s 1  13333.00 Flow lcfsl 4876.33 907.47 7549.20 . . 
Tap Width lit1 5215.60 Top Width Iftl 2962.79 24.23 2228.58 

0 
Vel Total Iftlsi 2.81 Avg. Vel. lft/sl 2.26 14.88 2.98 
Max Chl Dpth Iftl 4.22 Hydr. Depth lit1 0.84 2.52 1.14 
Conv. Total lcfs) 156833.6 Conv. Iclsl 57359.3 10674.4 88799.9 
1,enath Wtd. lftl Wetted Per. (it1 2558.57 25.98 2229.48 
Min Ch El lftl 1521.99 Shear llb/sq £ti 0.38 1.06 0.51 
Alpha 2.79 Stream Power Ilblft sl 0.86 15.76 1.53 
Frctn Loss Iftl Cwn Volume (acre-ft) 5328.31 1001.83 1208.45 
C h E LOSS Iftl Cum SA (acres1 4518.67 227.16 997.01 

Warning: The energy equation could not be balanced within the specifled nwnber of iterations. The 
program used critical depth for the water surface and continued on with the calculations. 

Warning: Divided flow computed for this cross-section. 
Warning: The energy loss was greater than 1.0 ft 10.3 ml. between the current and previous cross 

section. This may indicate the need for additional cross sections. 

FLOW DISTRIBUTION OlJTPUT Profile #PF 2 

Left Sta Right Sta 
lftl iftl 
6227.24 6979.27 
6979.27 7731.30 

Area 
lsq ftl 
347.47 
638.15 
1093.91 
63.79 
11.90 
3.33 
18.90 
22.86 
13.78 
2.13 

140.96 
414.68 
636.49 
706.01 
348.30 
287.85 

W.P. 
Iftl 

750.71 
752.03 
752.58 
263.26 
39.99 
4.04 
6.35 
5.85 
6.18 
3.57 

372.08 
378.10 
409.37 
409.46 
318.39 
342.09 

% Conv. 

3.43 
9.45 
23.19 
0.41 
0.09 
0.16 
2.15 
3.12 
1.29 
0.08 
1.39 
8.29 
16.07 
19.09 
6.95 
4.83 

Hydr D. 
Iftl 
0.46 

Velocity 
Ift/Sl 
1.32 
1.97 
2.83 
0.86 
0.98 
6.44 
15.17 
18.19 
12.51 
5.20 
1.31 
2.67 
3.37 
3.61 
2.66 
2.23 

Warning: The energy equation could not be balanced within the specified number of iterations. The 
program used critical depth for the water surface and continued on with the calculations. 

Warning: Divided flow computed for this cross-section. 
Warning: The energy loss was greater than 1.0 ft 10.3 m). between the current and previous cross 

section. This may indicate the need for additional cross sections. 

CROSS SECTION RIVER: Powerline FRS 
REACH: Powerline RS: 18.729 

INPUT 
~escription: 10,000 Station located in the Powerline Floodway immediately 

upstream of the Vineyard Road crossing. 
Station Elevation Data num= 123 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
2485.03 1522.18 2494.25 1520.92 2503.17 1522.08 2543.19 1523.38 2574.88 1523.82 
2677.2 1525.26 2801.54 1523.12 2804.3 1523.02 2810.91 1523.18 3324.56 1523.33 
4105.58 1522.2 4413.21 1523.15 4493.82 1523.69 4618.48 1525.05 4746.45 1523.69 
5045.1 1523.98 5060.2 1522.64 5067.09 1523.91 5233.59 1523.16 5268.47 1523.94 
5275.81 1522.92 5300.19 1523.22 5304.51 1523.64 5362.5 1523.87 5371.44 1523.29 

9405.25 1523.46 9415.99 1523.35 9421.75 1523.67 9593.49 1523.3 9599.19 1522.62 
9606.26 1522.96 9625.53 1522.98 9629.39 1522.5 9630.29 1522.64 9640.37 1522.91 
9658.45 1523.59 9677.35 1524.02 9697.61 1523.19 9824.89 1523.05 9971.08 1523.87 
9985.83 1523.88 9993.89 1520 9996.81 1518.5910003.18 1518.92 10005.8 1520 
10014.58 1523.2910026.55 1523.3810043.33 1522.8810061.36 1523.73 10075.6 1523.92 
10090.2 1523.6510104.61 1522.4810122.05 152310422.64 1522.0910511.65 1521.65 
10646.24 1521.9910763.82 1522.22 10773.4 1520.1210780.39 1521.7410869.86 1522.01 
11504.09 1521.2211693.36 1521.8911816.73 1522.2911899.45 1522.2311984.67 1522.59 
12123 0 5  15225312176.13 1523.0312339.27 15246912346.65 I524791244664 1524.02 
12546.64 1524.5912646.66 1523.6712659.49 1523.7512746.66 1523.5512846.66 1523.9 
12946.64 1524.9913046.64 1525.2213146.66 1525.4913246.66 1525.3713346.64 1526.53 

Powerline FRS 213 Spillway Flow 
Page 23 of I20 



Manning's n Values n u =  3  
Ste n Val Sta n Val Sta n Val 

2485.03  . 0 5  9 9 8 5 . 8 3  . 0 1 5 1 0 0 2 6 . 5 5  . 0 5  

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan 
9 9 8 5 . 8 3 1 0 0 2 6 . 5 5  7 9 . 5 4  1 3 7 . 4 4  1 1 7 . 1 4  .3 . 5  ~ ~ 

Ineffective Flow n u =  1 
Sta L Sta R Elev 

2485.03  6 0 6 3 . 9 8  1 5 2 8  
Blocked Ohstructions num= 2  

Sta L Sta R Elev Sta L Sta R Elev 
2 4 8 5 . 0 3  5 0 4 5 . 3 7  1 5 2 5 . 6 8 1 2 3 4 6 . 6 5 1 4 2 5 5 . 5 9  1 5 2 4 . 5  

CROSS SECTION OUTPUT Profile #PF 2  

E.G. Elev lft) 
Vel Head lit1 
W.S. Elev lftl 
Crit W.S. lftl 

1 5 2 3 . 6 1  Element Left OB Channel 
0 . 1 8  Wt. "-Val. 0 . 0 5 0  0 . 0 1 5  

1 5 2 3 . 4 3  Reach Len. lft) 7 9 . 5 4  1 3 7 . 4 4  
1 5 2 3 . 3 5  Flow Area lso ftl 2 5 1 8 . 9 2  8 1 . 3 4  

Right OB 
0 . 0 5 0  

1 1 7 . 1 4  
3 0 0 2 . 5 1  

E.G. Slope Iftlfti 0 . 0 0 4 3 7 9  Area lsq ftl 
Q Total lcfsl 1 3 3 3 3 . 0 0  Flow Icfsl 
Top Width lit1 5 1 9 2 . 4 5  Top Width Iftl 
Vel Total Iftlsl 2 . 3 8  Avg. Vel. Iftls) 
Max Chl Dpth Ift) 4.84 Hydr. Depth lfti 
Conv. ~otil lcfsl 2 0 1 4 7 4 . 7  Conv. lcfsl 
Length Wtd. lit1 106.14  Wetted Per. lftl 2 6 7 2 . 6 7  4 1 . 7 1  
Min Ch El Ifti 1518.59  Shear llh/sq ftl 0.26  0 .53  
Alpha 2 . 0 3  Stream Power Ilblft sl 0.52  5 . 4 6  
Frctn Loss Ift) 0 . 6 0  Cwn Volume (acre-ft) 5 3 0 1 . 7 4  1 0 0 1 . 0 9  
C 61 E L,OSS lftj 0 . 0 4  Cum SA (acres1 4 4 8 6 . 6 1  2 2 6 . 8 3  

Warning: Divided flaw computed for this cross-section 

FLOW DISTRIBUTION OUTPUT Profile #PF 2  

Left Sta Right Sta Flow Area W.P. 
lftl lit1 lcfsl 1sq ftl lftl 
5 4 8 5 . 3 5  6 2 3 5 . 4 3  1 3 7 . 5 4  1 0 2 . 9 1  1 7 1 . 4 5  

Hydr D. 
lft) 
0 . 6 0  
0 . 7 1  

Velocity 
Iftlsl 

1 . 3 4  
1 . 4 9  
2.18 

Warning: Divided flow computed for this cross-section 

CROSS SECTION RIVER: Powerline FRS 
REACH: Powerline RS: 1 8 . 7 0 3  

INPUT 
Description: 1 0 . 0 0 0  Station located in the Powerline Floodway immediately 

downstream of the Vineyard Road crossing. 
Station Elevation Data num- 1 4 6  

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
2 4 4 7 . 2 8  1 5 2 1 . 7  2 4 5 3 . 9 3  1 5 2 0 . 4  2 4 5 9 . 1 4  1 5 2 1 . 3 5  2 5 1 6 . 1 5  1 5 2 3 . 4 8  2 6 1 7 . 7  1 5 2 4 . 1 4  
2 7 6 0 . 4 3  1 5 2 2 . 4  2 7 6 7 . 0 5  1 5 2 1 . 7  2 7 7 5 . 3 2  1 5 2 2 . 2 5  2 8 5 1 . 4 2  1 5 2 3 . 4 2  3 3 8 2 . 8  1 5 2 2 . 0 8  
3632.44 1 5 2 1 . 3 9  4 3 6 1 . 5 9  1 5 2 2 . 5 7  4413 .46  1 5 2 2 . 4 2  4 4 2 7 . 1 3  1 5 2 3 . 2 9  4 5 7 4 . 6 6  1 5 2 4 . 3 1  
4913 .45  1 5 2 4 . 4 9  5 0 1 6 . 5 7  1 5 2 3 . 3 8  5024.76 1 5 2 2 . 0 1  5041 .37  1 5 2 2 . 0 1  5 0 4 7 . 4 6  1 5 2 3 . 0 5  
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Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

2447.28 .05 9985.85 .01510013.74 .05 

~ a n k  Sta: Left Right Lengths: Left Channel Rlght Coeff Contr. Expan 
9985.8510013.74 420.6 179.13 473.13 .3 . 5  

Ineffective Flow numE 1 
Sta L Sta R Elev 

2447.28 5998.42 1526 
Blocked obstructions num= 2 

sra L Sta R Elev Sta L Sta R Elev -~~ ~ 

e 2447.28 4911.23 1524.99 1288614268.95 1524 

CROSS SECTION OUTPUT Proflle #PF 2 

E.G. Elev iftl 
Vel Head lftl . . 
W.S. Elev ifti 
Crit W.S. (ftl 
E.G. Slope lftlftl 
Q Total icfsl 
Top Width (ft) 
vei Total ift/si 
Max Chl Dpth iftl 
Conv. Total (cfsl 
Length Wtd. (ftl 
Min Ch El lftl 
Alpha 
Frctn Loss (ftl 
C & E LOSS Iftl 

Element Left OB 
Wt. n-Val. 0.050 
Reach Len. I ftl 420.60 
Flow Area (sq ftl 1645.67 
Area (sq ft) 1673.20 
Flow ( ~ £ 5 )  3612.87 
Top Width (ftl 2318.31 
AVY. Vel. (ft/sl 2.20 
Hydr. Depth (ftl 0.74 
Conv. ICES) 41432.2 
Wetted Per. ifti 2223.06 
Shear (lblsg ftl 0.35 
Stream Power ilb/ft sl 0.77 
Cum Volume (acre-it1 5297.84 
Cum SA (acres) 4481.75 

Channel 
0.015 
479.13 

Right OB 
0.050 
473.13 
2780.11 

Warning: Divided flow computed for this cross-section. 
Warning: The energy loss was greater than 1.0 ft 10.3 ml. between the current and previous cross 

section. This may indicate the need for additional cross sections. 

FLOW DISTRIBUTION OUTPUT Profile #PF 2 

Left Sta Right Sta Flow Area W.P. % Con". Hydr D. Velocity 
(ftl iftl icfsl isq ft) Iftl (ftl 1ft/s1 
5462.71 6216.56 355.32 169.31 

9997.01 10002.58 230.34 14.77 5.58 1.73 2.65 15.60 
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Warning: Divlded flow computed for this crosssection. 
Warning: The energy loss was greater than 1 . 0  it 1 0 . 3  ml. between the current and previous cross 

section. This may indicate the need for additional cross sections. 

CROSS SECTION RIVER: Powerline FRS 
REACH: Powerline RS: 1 8 . 6 1 2  

INPUT 
Description: 
Station Elevation Data nwn= 1 7 5  

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
2 4 3 3 . 1 4  1 5 2 0  2 4 4 9 . 3 3  1 5 2 0 . 3 4  2 4 9 5 . 4  1 5 2 0 . 4 9  2 5 2 7 . 6 8  1 5 2 0  2 5 4 2 . 2 7  1 5 1 9 . 7 9  
2 5 5 0 . 2 4  1 5 1 9 . 2  2 5 5 7 . 1  1 5 1 9 . 8 5  2 5 7 4 . 1 2  1 5 2 0  2 8 3 9 . 7 5  1 5 2 1 . 3 7  2 8 4 7 . 4 3  1 5 2 1  

Manning's n Values n m =  3  
Sta n Val Sta n Val Sta n Val 

2 4 3 3 . 1 4  . 0 5  9 9 8 6 . 5 5  . 0 1 5 1 0 0 1 8 . 9 5  0 5  

Bank Sta: Left Right Lengths: Left Channel Rlght Coefi Contr. Expan 
9 9 8 6 . 5 5 1 0 0 1 8 . 9 5  4 3 9 . 7 2  4 8 4 . 6 9  5 1 4 . 4 3  . 3  . 5  

Ineffective Flow n m =  2  
Sta L Sta R Elev Sta L Sta R Elev 

2 4 3 3 . 1 4  5 8 2 4 . 6  1 5 2 3 1 2 1 9 2 . 6 8 1 4 4 2 5 . 3 4  1 5 2 3  
Blocked obstructions n m =  2  

Sta L Sta R Elev Sta L Sta R Elev 
2 4 3 3 . 1 4  4 3 1 9 . 5 7  1 5 2 2 . 0 7  1 3 1 5 4 . 8 1 4 4 2 5 . 3 4  1 5 2 1  

CROSS SECTION OUTPUT Profile #PF 2  

E.G. Elev iftl 1 5 2 0 . 0 6  Element Left OB Channel Right OB 
Vel Head lit1 0 . 4 9  Wt. n-Val. 0 . 0 5 0  0 . 0 1 5  0 . 0 5 0  
W.S. Elev iftl 1 5 1 9 . 5 7  Reach Len. lit1 4 3 9 . 7 2  4 8 4 . 6 9  5 1 4 . 4 3  
Crit W.S. iftl 1 5 1 9 . 5 7  Flow Area isq ftl 1 3 5 1 . 4 8  1 0 0 . 3 2  3 2 0 2 . 6 0  

E.G. Slope I€t/ftl 0 . 0 0 5 1 6 1  Area lsq ft) 1 3 5 4 . 4 7  1 0 0 . 3 2  3 8 8 8 . 7 1  
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Q Total l~f51 1 3 3 3 3 . 0 0  Flow Ic~s) 2 7 2 5 . 6 3  1 5 0 5 . 9 4  9 1 0 1 . 4 2  
TOP Wldth lft) 4 7 6 4 . 5 4  Top Width lftl 1 7 5 4 . 2 9  3 0 . 4 7  2979.78  
vel Total lft/sl 2 . 8 6  Avg. Vel. Iftlsl 2 . 0 2  1 5 . 0 1  2 .84  
Max Chi Dpth iftl 5 . 5 7  Hydr. Depth ift) 0 . 7 8  3 . 2 9  1 . 5 4  
Conv. Total icfsl 1 8 5 5 8 4 . 3  Conv. lcfsl 3 7 9 3 8 . 5  2 0 9 6 1 . 5  1 2 6 6 8 4 . 3  
Length Wtd. (ft) Wetted Per. ift) 1 7 3 2 . 6 5  3 2 . 7 5  2 0 8 5 . 4 9  
 in Ch El ift) 1 5 1 4 . 0 0  Shear llb/sq ftl 0 . 2 5  0 . 9 9  0 . 4 9  
Alpha 3 . 8 7  Stream Power (ib/ft 51 0 . 5 1  1 4 . 8 2  1 . 4 1  
Frctn Loss Ifti Cum Volwne lacre-ftl 5 2 8 3 . 2 3  1 0 0 0 . 0 0  1 1 3 2 . 7 7  
C h E Lo55 lftl Cum SA (acres) 4 4 6 2 . 0 9  2 2 6 . 4 1  9 3 9 . 1 0  

Warnlng: The energy equation could not be balanced within the specified nwnber of iterations. The 
progrm used critical depth for the water surface and continued on with the calculations. 

Warning: Divided flow computed for this cross-section. 
Warning: The energy loss was greater than 1 . 0  ft ( 0 . 3  ml. between the current and previous cross 

section. This may indicate the need for additional cross sections. 

FLOW DISTRIBUTION OUTPUT Profile WPF 2  

Left Sta Right Sta Flow Area W.P. % Conv. Hydr D. Velocity 
Ifti iftl lcfs) isq ftl (ft) Iftl Ift/S) 
6709.R4 6 9 6 5 . 1 9  1 1 6 . 0 8  1 1 5 . 2 1  3 5 1 . 8 2  0 . 8 7  0 . 3 3  1 . 0 1  

Warning: The energy equation could not be balanced within the specified number of iterations. The 
program used critical depth for the water surface and continued on with the calculations. 

Warning: Divided flow computed for this cross-section. 
Warn~ng: The energy l o s s  was greater than 1 . 0  ft ( 0 . 3  m). between the current and previous cross 

section. This may indicate the need for additional cross sections. 

CROSS SECTION RIVER: Powerline FRS 
REACH: Powerline RS: 1 8 . 5 2 0  

INPUT 
Description: 
Station Elevation Data nun= 1 1 7  

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
2 4 2 8 . 9 3  1 5 1 8 . 0 8  2 8 4 1 . 8 2  1 5 1 8 . 2 9  2 8 6 7 . 2 3  1 5 1 7 . 9 3  2 8 7 5 . 3 4  1 5 1 8 . 0 4  2 9 1 7 . 5 7  1 5 1 8 . 9 1  
3 0 3 5 . 8 7  1 5 1 8 . 8  3 1 7 6 . 3 3  1 5 1 6 . 6 1  3 1 8 3 . 4 3  1 5 1 6 . 0 7  3 1 9 0 . 9 5  1 5 1 6 . 9 7  3 6 3 3 . 0 9  1 5 1 5 . 3 3  
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Manning's n Values num= 3  
Sta n Val Sta n Val Sta n Val 

2 4 2 8 . 9 3  . 0 5  9 9 8 5 . 8 4  . 0 1 5 1 0 0 1 6 . 4 4  . 0 5  

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan 
9 9 8 5 . 8 4 1 0 0 1 6 . 4 4  5 2 2 . 3 8  4 7 9 . 0 5  425 .04  . 1  . 3  

Ineffective Flow nun= 2 
Sta L Sta R Elev Sta L Sta R Elev 

2 4 2 8 . 9 3  5 6 7 3 . 5 1  1 5 2 1  1 2 5 3 0 1 4 6 2 1 . 1 9  1 5 2 1  
Blocked Obstructions num= 2  

sta L Sta R Elev Sta L Sta R Elev 
2428.93  4 4 0 9 . 0 3  1 5 1 9 . 9 7  1 3 7 9 8 . 8 1 4 6 2 1 . 1 9  1 5 1 8 . 2  

CROSS SECTION OUTPUT 

E.G. Elev (it1 
Vel Head iftl 
W.S. Elev (ftl 
Crit W.S. (it) 
E.G. Slope Iftlfti 
Q Total (cis1 
Too Width Ift) . . 
Vel Total iftlsl 
Max Chl Dpth Iftl 
Conv. Total lcfsl 
Length Wtd. Iftl 
Min Ch El (ft) 
Alpha 
Frctn Loss iftl 
C & E LOSS (it1 

Profile #PF 2  

F.1 emen t Left OB Channel Rioht OB -~~~~~~~~~ 

Wt. n-Val. 0 . 0 5 0  0 . 0 1 5  0 . 0 5 0  
Reach Len. (ftl 5 2 2 . 3 8  4 7 9 . 0 5  425 .04  
Flow Area lsq ftl 1 7 6 . 7 1  8 3 . 6 5  3 7 2 9 . 9 1  
Area isq ftl 1 7 6 . 7 1  8 3 . 6 5  4 2 4 4 . 5 9  
Flow icfsl 1 9 3 . 9 8  1 2 9 4 . 6 7  1 1 8 4 4 . 3 5  
Top Width Iftl 6 0 4 . 7 3  2 9 . 1 1  3 2 0 7 . 9 5  
Avg. Vel. (ftlsl 1 . 1 0  1 5 . 4 8  3 . 1 8  
Hydr. Depth lftl 0 . 2 9  2 . 8 7  1 . 5 1  
Conv. (cfsl 2 4 0 5 . 5  1 6 0 5 5 . 3  1 4 6 8 8 2 . 3  
Wetted Per. (EL1 6 0 5 . 2 1  3 1 . 0 2  2 4 7 3 . 5 7  
Shear (lblsq Etl 0 . 1 2  1 . 0 9  0 . 6 1  
Stream Power ilblft sl 0 . 1 3  1 6 . 9 4  1 . 9 4  
Cum volume (acre-ftl 5 2 7 5 . 5 0  9 9 8 . 9 7  1 0 8 4 . 7 5  
Cum SA (acres) 4 4 5 0 . 1 8  2 2 6 . 0 8  9 0 2 . 5 6  

Warning: Divided flow computed for this crass-section. 
Warnlng: The energy l o s s  was greater than 1 . 0  ft ( 0 . 3  m). between the current and previous cross 

section. This may indicate the need for additional cross sections. 

FLOW DISTRIBUTION OUTPUT Profile #PF 2  

Left Sta 
Ift) 
6 2 0 7 . 3 8  

Rlght Sta 
Iftl 
6 9 6 3 . 0 8  

Flow 
ICfSI 
2 0 . 9 9  

6 0 . 4 5  
5 . 7 2  

1 0 6 . 8 2  
5 1 . 6 8  

3 7 1 . 8 8  
5 6 2 . 8 5  
2 7 4 . 6 3  

3 3 . 6 3  
4 2 0 . 4 8  

1 5 1 3 . 9 6  
2448.80  
3 8 3 7 . 2 4  
2 7 7 4 . 8 5  

8 4 9 . 0 4  

Area 
1sq ftl 

23.44  

6 3 . 8 2  
4 . 3 0  

8 5 . 1 4  
6 . 8 9  

2 3 . 2 8  
2 9 . 0 5  
1 9 . 3 2  

5 . 1 2  
2 5 7 . 0 5  
5 7 5 . 1 6  
7 6 7 . 5 2  

1 0 0 5 . 2 5  
8 2 7 . 3 0  
297 .62  

W.P. 
lfti 

1 0 4 . 4 9  

2 6 1 . 4 3  
1 0 . 5 5  

2 2 8 . 7 3  
6 . 1 1  
6 . 6 3  
6 . 1 9  
6 . 5 6  
5 . 5 3  

4 2 0 . 1 0  
4 6 0 . 4 8  
4 6 0 . 4 7  
4 6 0 . 8 6  
4 6 0 . 4 7  
2 1 1 . 1 9  

Hydr D. 
lftl 
0 . 2 2  

Velocity 
IftlSl 

0 . 9 0  

0 . 9 5  
1 . 3 3  
1 . 2 5  
7 . 5 0  

1 5 . 9 8  
1 9 . 3 8  
1 4 . 2 2  

6 . 5 7  
1 . 6 4  
2 . 6 3  
3 . 1 9  
3 . 8 2  
3 . 3 5  
2 . 8 5  

Warnlng: Divided flow computed for this cross-section. 
Warning: The energy l a s s  was greater than 1 . 0  ft ( 0 . 3  m). between the current and previous cross 

section. This may indicate the need for additional cross sections. 

CROSS SECTION RIVXR: Powerline FRS 
REACH: Powerline RS: 1 8 . 4 2 9  

INPUT 
Description: 
Station Elevation Data num= 1 4 5  

Sta Elev sea Elev Sta Elev Sta Elev sta Elev 
2 4 9 1 . 0 1  1 5 1 5 . 1 4  2632.44  1 5 1 5 . 1 6  3 0 1 7 . 1 2  1 5 1 4 . 3 9  3 0 2 2 . 2 2  1 5 1 3 . 7 9  3 0 2 9 . 0 9  1 5 1 4 . 5 1  
3 2 7 2 . 7 5  1 5 1 3 . 7 4  3 4 1 4 . 1 5  1 5 1 3 . 0 2  3 5 6 3 . 1 8  1 5 1 3 . 4 4  4 1 9 5 . 2 3  1 5 1 5 . 2 2  4 3 3 7 . 6 6  1 5 1 5 . 2 4  
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Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

2491.01 .05 9986.37 -015 10016.7 .05 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9986.37 10016.7 544.04 475.03 439.46 .1 .3 

Inef fective Flow n u =  1 
Sta L Sta R Elev 

2491.01 5366.01 1520 
Blocked Obstructions n m =  2 

Sta L Sta R Elev Sta L Sta R Elev 
2491.01 5951.21 1515.2713805.3714765.68 1514.56 

CROSS SECTION OUTPUT Profile #PF 2 

Right OB 
0.050 

E.G. Elev (ftl 
Vel Head iftl 
W.S. Elev ifti 
Crlt W.S. (ftl 
E.G. Slope Iftlftl 
Q Total Icfsl 
Top Width ifti 
Vel Total ift/sl 
Max Chl Dpth Iftl 
Conv. Total icfsl 
Lenoth Wtd. lftl 

1513.64 Element 
0.41 Wt. n-Val. 

1513.23 Reach Len. (ftl 
1513.23 Flow Area (sq ftl 

Left OB Channel 
0.015 

0.005579 Area (sq ftl 
13333.00 Flow (cfsl 
4899.99 Topwidth (ftl 

2.59 Avg. Vel. (ft/sl 
5.10 Hydr. Depth (ftl 

178508.5 Conv. (cfsl 
wetted Per. (ftl 

1508.13 Shear (lb/sqftl 
3.95 stream Power (lblft sl 

Cum Volume (acre-ftl 
Cum SA (acres) 

~ i n - ~ h  El lftl 
Alpha 
Frctn Loss (ftl 
C & E LOSS iftl 

Warning: The energy equation could not be balanced within the specified number of iterations. The 
program used critical depth for the water surface and continued on with the calculations. 

Warning: Divided flow computed for this cross-section. 
Warnlng: The energy loss was greater than 1.0 ft (0.3 rnl. between the current and previous cross 

section. This may indicate the need for additional cross sections. 

FLOW DISTRIBUTION OUTPUT Profile #PF 2 
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Warning: 'Phe energy equation could not be balanced within the specifled number of iterations. The 
program used critical depth for the water surface and continued on with the calculations. 

Warnlng: Divided flow computed for this cross-section. 
Warning: The energy loss was greater than 1 . 0  it 1 0 . 3  m). between the current and previous cross 

section. This may indicate the need for additional cross sections. 

CROSS SECTION RIVER: Powerline FRS 
REACH: Powerllne RS: 1 8 . 3 3 9  

INPUT 
Descriotion: . 
Station Elevation Data n m =  1 9 2  

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
2432.94  1 5 1 4 . 2 1  2477.64  1 5 1 2 . 9 1  2 5 7 8 . 6 9  1 5 1 2 . 3 5  2 6 4 4 . 5 5  1 5 1 2 . 1 8  2 6 4 8 . 7 9  1 5 1 1 . 5 6  
2 6 5 1 . 9 6  1 5 1 2 . 4 2  2 8 6 7 . 8 4  1 5 1 1 . 6 8  2 8 7 7 . 7 7  1 5 1 0 . 9 8  2 8 8 7 . 0 4  1 5 1 1 . 6 9  3 1 7 0 . 2 6  1 5 1 1 . 4  
3 1 7 3 . 7 2  1 5 1 0  3 1 7 7 . 1 6  1 5 0 8 . 4 4  3 2 5 4 . 2 7  1 5 0 8 . 6  3 3 4 0 . 9 1  1 5 0 8 . 7 9  3 3 6 7 . 7 3  1 5 0 9 . 1 4  

Manning's n Values nun= 3  
Sta n Val Sta n Val St8 n Val 

2432.94  . 0 5  9985.47  . 0 1 5  1 0 0 1 6 . 9  . 0 5  

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9 9 8 5 . 4 7  1 0 0 1 6 . 9  4 5 7 . 7 4  4 9 7 . 4 9  5 1 1 . 0 8  .1 . 3  

Blocked Obstructions num= 2  
Sta L Sta R Elev Sta L Sta R Elev 

2 4 3 2 . 9 4  5 6 3 5 . 3 6  1 5 1 2 . 3 3 1 3 6 4 3 . 3 4 1 4 8 4 2 . 7 3  1 5 1 2 . 5 7  

CROSS SECTION OUTPUT Profile #PF 2  

E.G. Elev lftl 1 5 1 0 . 9 5  Element Left 08 Channel Right 08 
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Vel Head Ift) 
W.S. Elev lftl 
CIit W.S. lft) 
E.G. Slope ift/ft) 

0.39 Wt. "-Val. 0.050 0.015 0.050 
1510.56 Reach Len. lft) 457.74 497.49 511.08 
1510.56 Flow Area lsq ft) 1855.81 86.84 3328.37 
0.005659 Area lsqft) 1855.81 86.84 3328.37 
13333.00 Flow ICfS) 3920.76 1267.80 8144.44 
5207.55 Top Width lft) 2108.64 29.55 3069.36 

2.53 Avg. Vel. Iftfs) 2.11 14.60 2.45 
5.10 Hydr. Depth ifti 0.88 2.94 1.08 

177243.9 Con". (cfsl 52121.1 16853.7 108269.1 
wetted Per. lft) 2109.97 31.67 3070.47 

1505.46 Shear ilbfsq ft) 0.31 0.97 0.38 
3.94 Stream Power llb/ft sl 0.66 14.14 0.94 

Cum Volume lacreft) 5241.92 997.09 1014.08 
Cum SA (acres) 4407.04 225.45 844.45 

Q Total ICfS) 
~ o p  Width lft) 
Vpl Total lft/S) 

chl Dpth lft) 
Conv. Total lcfsl 
~ength Wtd. lft) 
Min Ch El lit1 
Alpha 
Frctn LOSS IfL) 
C & E LOSS ift) 

warning: The energy equation could not be balanced within the specified number of iterations. The 
program used critical depth for the water surface and continued on with the calculations. 

warning: Divided flow computed for this cross-section. 
warning: The energy loss was greater than 1.0 ft 10.3 mi. between the current and previous cross 

section. This may indicate the need for additional cross sections. 

FLOW DISTRIBUTION OUTPUT Profile #PF 

Left Sta 
lft) 
5453.95 

Right Sta  low 
ift) Icfs) 
6209.21 14.44 
6964.46 2060.23 
7719.71 628.68 
8474.96 1193.44 
9230.22 23.95 
9985.47 0.03 
9991.76 54.48 
9998.04 371.74 
10004.33 581.59 
10010.61 244.30 
RB 10016.90 15.68 
10499.48 7.52 
10982.07 1078.42 
11464.65 1643.72 
11947.23 1596.66 

Area 
1sq ft) 
18.81 
741.50 
422.43 
644.54 

W.P. % Conv. Hydr D. Velocity 
lft) IftlS) 
0.23 0.77 
1.57 2.78 
0.62 1.49 
0.85 1.85 

Warning: The energy equation could not be balanced within the specified number of iterations. The 
program used critical depth for the water surface and continued on with the calculations. 

Warning: Divided flow computed for this cross-section. 
Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross 

section. This may indicate the need for additional cross sections. 

CROSS SECTION RIVER: Powerline FRS 
REACH: Powerline RS: 18.245 

INPUT 
Description: 
Station Elevation Data n u =  185 

Sta Elev Sta Elev Sta Elev Sta 
2450.58 1510.36 2587.39 1510 2592.01 1509.99 2732.07 

Elev Sta Elev 
1510 2733.9 1510 

1509.05 3171.5 1508.97 
1508.88 3655.38 1508.42 
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Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

2450.58 .05 9985.58 .01510017.89 .05 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9985.5810017.89 487.77 484.36 558.91 .1 .3 

Blocked Obstructions num= 2 
Sta L Sta R Elev Sta L Sta R Elev 

2450.58 5352.14 1509.9513695.6314991.99 1510.93 

CROSS SECTION OUTPUT 

E.G. Elev (ft) 
vel Head (ft) 
W.S. Elev Iftl 
Crit W.S. Ift) 
E.G. Slope Iftlft) 
Q Total (cf.5) 
Top Width (ftl 
Vel Tatal (ftlsl 
Max Chl Dpth (ftl 
Con". Total icfsi . . 
Length Wtd. (ft) 
Min Ch El Ift) 
Alpha 
FrCtn LOSS lft) 
C & E LOSS (ft) 

Profile #PF 2 

Element Left OB Channel Right OB 
Wt. n-Val. 0.050 0.015 0.050 
Reach Len. (ft) 487.77 484.36 558.91 
Flow Area ( sq  ftl 1481.27 100.03 3469.76 
Area isq f ti 1481.27 100.03 3469.76 
Flow icfs) 2988.87 1448.38 8895.75 
Top Width Lftl 1830.82 31.59 2579.79 
Avg. Vel. Iftls) 2.02 14.48 2.56 
Hydr. Depth (it) 0.81 3.17 1.34 
Conv. (c~s) 42201.3 20450.3 125603.5 
Wetted Per. Ifti 1832.33 33.74 2580.97 . . 
Shear llh/sa £ti  0.25 0.93 0.42 

. - ~ ~ . ~ ~ A  ~ . 
Stream Power Ilhfft s )  0.51 13.44 1.08 
Cum Volume (acre-ftl 5224.38 996.02 974.20 
Cum SA (acres) 4386.34 225.10 811.31 

Warning: The energy equation could not be balanced within the specified number of iterations. The 
program used critical depth for the water surface and continued on with the calculations. 

Warning: Divided flow computed for this cross-section. 
Warning: The energy loss was greater than 1.0 ft (0.3 mi. between the current and previous cross 

section. This may indicate the need for additional cross sections. 

FLOW DISTRIBUTION OUTPUT 

Left Sta Right Sta 
iftl (ft) 
5464.58 6218.08 
6218.08 6971.58 

10515.30 11012.71 
11012.71 11510.12 
11510.12 12007.53 

Powerline FRS 

Profile #PF 2 

Flow Area W.P. %Conv. Hydro. Velocity 
ICES) Isq ft) (ft) (ftl IftISl 
1.14 1.65 9.01 0.01 0.18 0.69 

1290.71 481.44 345.39 9.68 1.40 2.68 
602.60 338.28 448.09 4.52 0.76 1.78 
855.91 469.33 600.16 6.42 0.78 1.82 
234.63 186.61 416.85 1.76 0.45 1.26 
3.91 3.97 12.83 0.03 0.31 0.98 
63.64 8.88 6.92 0.48 1.41 7.16 
411.14 27.36 7.01 3.08 4.23 15.03 
626.11 34.32 6.58 4.70 5.31 18.24 

1683.88 683.19 497.41 12.63 1.37 2.46 
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@ warning: The energy equation could not be balanced within the specified number of iterations. The 
program used critical depth for the water surface and continued on with the calculations. 

warning: Dlvided flow computed for this cross-section. 
Warnlng: The energy loss was greater than 1.0 ft (0.3 ml. between the current and previous cross 

section. This may indicate the need for additional cross sections. 

CROSS SECTION RIVER: Powerline FRS 
REACH: Powerline RS: 18.153 

INPUT 
Description: 
Station Elevation Data num= 170 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
2510.78 1506.78 2566 1506.18 2574.14 1504.39 2582.64 1505.88 2652.21 1506.83 
2930.56 1505.35 2945.13 1503.16 2951.78 1504.76 2977.33 1504.26 2981.94 1502.52 
2987.91 1505.01 3029.06 1504.49 3033.22 1502.23 3039.84 1503.89 3061.78 1505.06 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

2510.78 .05 9982.52 .01510015.69 .05 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan 
9982.5210015.69 560.42 500 528.17 .1 .3 

Blocked Obstructions n m =  2 
Sta L Sta R Elev Sta L Sta R Elev 

2510.78 6062.76 1507.0214015.7315113.73 1507 

CROSS SECTION OUTPUT Profile #PF 2 

E.G. Elev ift) 1504.86 Element Left OB Channel Right OB 
Vel Head iftl 0.38 Wt. n-Val. 0.050 0.015 0.050 
W.S. Elev (It) 1504.47 Reach Len. lft) 560.42 500.00 528.17 

3340.74 Crlt W.S. ifti 1504.47 Flow Area (sq ftl 1583.15 95.27 
E.G. Slope iftlft) 0.004855 Area (sq ftl 1583.15 95.27 3340.74 
0 Total l c f s i  13333.00 Flow lcfsl 3254.39 1322.84 8755.77 

Conv. Total lcfs) 191350.1 Conv. (cfsl 46705.7 18985.0 
Length Wtd. iftl Wetted Per. lftl 2006.32 33.39 2370.14 

Powerltne FllS 

. . 
Top Width Iftl 4405.08 Top Width (ft) 2004.74 31.41 2368.93 
Vel Total lft/sl 2.66 Avg. Vel. (ftlsl 2.06 13.89 2.62 
Max Chl Dpth Iftl 5.15 Hydr. Depth Iftl 0.79 3.03 1.41 

125659.4 
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Min Ch El lftl 
Alpha 
Prctn Loss lftl 
C L E LOSS lftl 

1499.32 Shear llblsq ftl 0.24 0.86 0.43 
3.50 Stream Power Ilblft sl 0.49 12.01 1.12 

Cwn Volume (acre-ft) 5207.23 994.93 930.51 
Cwn SA (acres1 4364.87 224.75 779.56 

Warning: The energy equation could not be balanced within the specified number of iterations. The 
program used critical depth for the water surface and continued on with the calculations. 

warning: Divided flow computed for this crass-section. 
Warning: The energy loss was greater than 1.0 ft 10.3 mi. between the current and previous cross 

section. This may indicate the need for additional cross sections. 

FLOW DISTRIBUTION OUTPUT Profile PPF 2 

Left Sta 
Iftl 
5499.48 
6246.65 
6993.82 
7741 .OO 
8488.17 
9235.35 
LB 9982.52 
9989.15 
9995.79 

Right Sta 
lftl 
6246.65 
6993.82 

Flow 
ic f s1 
0.08 

2339.97 
271.10 
536.60 
106.63 

51.75 
367.34 
590.55 
280.89 
32.32 
8.61 
37.74 

2383.76 
2272.04 
2767.53 
1173.40 
112.71 

Area 
1sq ftl 

0.24 
898.53 
171.31 
398.33 
114.74 

7.79 
26.04 
33.79 
22.10 
5.56 
10.51 
37.20 
860.33 
835.92 
940.90 
562.65 
93.24 

W.P. 8 Conv. 
Iftl 
3.56 0.00 

627.21 17.55 

Hydr D. Velocity 
Iftl Iftlsl 
0.07 0.34 
1.44 2.60 
0.68 1.58 

Warning: The energy equation could not be balanced within the specified number of iterations. The 
program used critical depth for the water surface and continued on with the calculations. 

Warning: Divided flow computed for this cross-section. 
Warning: The energy loss was greater than 1.0 ft (0.3 ml. between the current and previous cross 

section. This may indicate the need for additional cross sections. 

CROSS SECTION RIVER: Powerline FRS 
REACH: Powerline RS: 18.059 

INPUT 
Description: 
Station Elevation Data nwn= 225 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
2481.22 1503.62 2704.81 1502.85 2901.04 1501.56 2906.83 1500 2909.02 1499.37 
2911.76 1500 2916.31 1501.05 2920.15 1500.95 2924.29 1500 2928.39 1499 

7783.66 1500 7788.98 1498.68 7797.79 1500 7797.8 1500 7866.35 1500.43 
7943.38 1500.11 7943.97 1500 7947.32 1499.61 7951.98 1500 7954.39 1500.00 
7974.03 1500.42 7976.5 1500 7982.19 1499.09 7990.52 1499.06 7999.95 1500 
8001.17 1500.11 8022.84 1500.12 8024.03 1500 8030.35 1499.4 8039.34 1500 
8039.81 1500.04 8039.97 1500 8044.91 1499.18 8050.54 1500 8055.71 1500.7 
8366.33 1501.04 8469.7 1500 8472.19 1499.98 8473.85 1500 8494.96 1500.38 
8537.1 1500.88 8760.95 1500.39 8866.33 1500.84 9096.89 1501.97 9305.05 1501.72 
9366.33 1502.4 9866.33 1501.11 9966.74 1,502.25 9970.08 1501.77 9984.11 1501.92 
9988.88 1500 9997.67 1496.4810003.23 1496.4810012.23 150010017.78 1502.18 
10031.44 1501.3710054.34 1501.1810062.47 1500.2310070.34 1501.2310366.35 1502.68 
10581.39 1500.9410885.83 1501.7111006.67 1502,8111079.29 1501.2911219.18 1500.15 
11231.71 150011637.64 1498.4911642.89 1497.7511661.46 1498.0611673.41 1498.49 
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Manning's n Values mum= 3 
Sta n Val Sta n Val Sta n Val 

2481.22 .05 9984.11 .01510017.78 .05 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9984.1110017.78 463.51 500.02 509.99 .1 .3 

Ineffective Flow n u =  1 
Sta L Sta R Elev 

13292.415306.43 1503.66 
Blocked obstructions n m =  2 

Sta L Sta R Elev Sta L Sta R Elev 
2481.22 6197.82 1502.74 13292.415306.43 1502.7 

CROSS SECTION OUTPUT Profile #PF 2 

E.G. Elev lftl 1501.57 Element Left OB Channel Right OF3 

Vel Head lftl 0.42 Wt. n-Val. 0.050 0.015 0.050 
W.S. Elev lftl 1501.15 Reach Len. lftl 463.51 500.02 509.99 
Crit W.S. lftl 1501.15 Flow Area isq ftl 1330.16 81.09 3203.95 

E.G. Slope ift/ftl 0.006162 Area lsq ftl 1330.16 81.09 3203.95 
Q Total Icfsl 13333.00 Flow lcfsl 2494.07 1199.10 9639.83 
Top Width lftl 4277.98 Top Width lftl 1964.71 29.14 2284.13 
Vel Total lft/s) 2.89 Avg. Vel. lft/sl 1.88 14.79 3.01 
Max Chl Dpth lftl 4.67 Hydr. Depth iftl 0.68 2.78 1.40 
Conv. Total lcfsl 169849.6 Con". lcfsl 31772.1 15275.4 122802.1 
Length Wtd. lit1 Wetted Per. lftl 1966.04 30.92 2285.98 
Min Ch El lfti 1496.48 Shear llb/sq ftl 0.26 1.01 0.54 
Alpha 3.22 Stream Power llb/ft sl 0.49 14.92 1.62 
Frctn Loss lftl Cum Volume lacre-ftl 5188.48 993.92 890.83 
C & E LOSS lfti Cum SA (acres) 4339.33 224.40 751.35 

Warning: The energy equation could not be balanced within the specified number of iterations. The 
program used critical depth for the water surface and continued on with the calculations. 

Warning: Divided flow computed for this cross-section. 
Warnlng: The energy loss was greater than 1.0 ft (0.3 ml. between the current and previous cross 

section. This may indicate the need for additional cross sections. 

FLOW DISTRIBUTION OUTPUT Profile #PF 2 

Left Sta Right Sta Flow Area W.P. % Conv. 
lftl lftl ICfSI isq ft) lftl 
6232.67 6982.95 979.31 433.60 454.98 7.34 
6982.95 7733.24 226.63 151.35 294.18 1.70 
7733.24 8483.53 982.90 531.07 751.19 7.37 
8483.53 9233.82 305.17 213.75 446.24 2.29 
9233.82 9984 .ll 0.07 0.40 19.45 0.00 
LB 9984.11 9990.84 29.35 4.68 5.20 0.22 
9990.84 9997.58 313.01 22.13 7.25 2.35 
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Hydr D. Velocity 
iftl Ift/~l 
0.95 2.26 
0.52 1.50 
0.71 1.85 

1.57 3.06 
1.87 3.43 
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Warning: The energy equation could not be balanced within the specified number of iterations. The 
progrm used critical depth for the water surface and continued on with the calculations. 

Warning: Divided flow computed for this cross-section. 
Warning: The energy lass was greater than 1.0 Lt 10.3 m). between the current and previous cross 

sectlon. Thls may indicate the need far additional cross sections. 

CROSS SECTION RIVER: Powerline FRS 
REACH: Powerllne RS: 17.964 

INPUT 
De~c11ptlon: 
statlon Elevation Data num= 182 

Sta Elev Sta Elev Sta Elev Sta Elev sta Elev 
7154.85 1500.39 2701.88 1500 2876.58 1499.41 2890.29 1497.96 2899.1 1498.79 

Manning's n Values nun= 3 
Sta n Val Sta n Val sta n Val 

2554.85 .05 9984.52 .01510017.96 .05 

Bank Sta: Left Right Lengths: Left Channel 
9984.5210017.96 490.55 480 

Ineffective Flow nun= 1 
Sta L Sta R Elev 

13782.5715506.81 1501.65 
Blocked Obstructions nun= 2 

Sta L Sta R Elev Sta L Sta R Elev 
2554.85 5933.56 1500.54 13786.415506.81 1499.9 

Right Coeff Contr. Expan. 
439.57 .1 .3 

CROSS SECTION OUTPUT Profile #PF 2 

E.G. Elev lftl 1498.40 Element Left OB Channel Right OB 
Vel Head Ift) 0.39 Wt. n-Val. 0.050 0.015 0.050 
W.S. Elev lftl 1498.02 Reach Len. lft) 490.55 480.00 439.57 
Crit W.S. lftl 1498.02 Flow Area lsq ft) 1251.14 84.08 3766.85 
E.G. Slope Iftlft) 0.005835 Area lsq ft) 1251.14 84.08 3766.85 
Q Total Icfsl 13333.00 Flow Ic~s) 2292.89 1219.86 9820.25 
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Top Width (it1 5548.75 Top Wldth (ftl 
vel Total ift/s) 2.61 ~ v g .  vel. (ft/sl 
Max Chl Dpth (ftl 4.75 Hydr. Depth (ftl 
Con". Total icfsl 1'74544.1 Conv. Icfsl 
~ ~ ~ ~ v h  wrd i f ? )  Wetted Per. lftl 

1493.27 Shear Ilb/sq ft) 0.21 0.97 0.40 
3.64 Stream Power ilblft sl 0.39 14.03 1.05 

Frctn Loss Ifti Cum Volume (acre-ft) 5174.75 992.97 850.03 
C k E LOSS Iftl Cum SA (acres) 4317.58 224.06 718.11 

warning: The energy equation could not be balanced within the specified number of iterations. The 
program used critical depth for the water surface and continued on with the calculations. 

warning: Divided flow computed for this cross-section. 
Warning: The energy loss was greater than 1.0 ft 10.3 ml. between the current and previous cross 

section. This may indicate the need for additional cross sections. 

FLOW DISTRIBUTION OUTPUT Profile HPF 

Left Sta 
lftl 
5526.72 

Right Sta 
Iftl 
6269.68 
7012.65 
7755.62 
8498.59 
9241.55 
9984.52 
9991.21 
9997.90 
10004.58 

Flow 
(CfSI 
0.01 

183.50 
236.86 
1759.15 
100.89 
12.48 
27.87 
319.37 
571.94 
271.57 

W.P. 
lftl 
3.51 

742.97 
90.32 

% Conv. Hydr D. Velocity 
(ftl (ft/S) 
0.01 0.13 
0.28 0.88 
I. .15 2.28 
1.09 2.18 
0.30 0.92 
0.13 0.54 

Area 
1sq ftl 

0.05 
207.46 
104.08 
806.58 
109.87 
23.09 
4.55 
22.77 
31.42 
20.49 
4.85 

Warning: The energy equation could not be balanced within the specified number of iterations. The 
program used critical depth for the water surface and continued on with the calculations. 

Warning: Divided flow computed for this cross-section. 
Warning: The energy loss was greater than 1.0 ft (0.3 ml. between the current and previous cross 

section. This may indicate the need for additional cross sections. 

CROSS SECTION RIVER: Powerline FRS 
REACH: Powerline RS: 17.873 

INPUT 
Description: 
Station Elevation Data num= 148 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
2636.03 1497.66 2684.31 1497.52 2695.43 1496.63 2697.83 1497.17 2916.33 1497.42 
7919 75 1496.88 2928.8 1497.5 2969.79 1497.34 2976.11 1496.43 2985.4 1497.36 
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Manning's n Values num= 3  
Sta n Val Sta n Val Sta n Val 

2 6 3 6 . 0 3  . 0 5  9 9 8 4 . 5 9  , 0 1 5  1 0 0 1 6 . 6  . 0 5  

Bank Sta: Left Right Lengths: Left Channel Right Coeff COntr. Expan 
9 9 8 4 . 5 9  1 0 0 1 6 . 6  4 9 0 . 4 9  500 4 1 4 . 2 1  .1 . 3  ~ ~ 

Ineffective Flow nun= 1 
Sta L Sta R Elev 

1 3 3 7 1 . 5 9 1 5 6 0 6 . 0 7  1 5 0 4 . 0 1  
Blocked Obstructions num= 1 

Sta L Sta R Elev 
2 6 3 6 . 0 3  5 5 8 1 . 5 7  1 4 9 7 . 1 6  

CROSS SECTION OUTPUT Profile WPF 2  

E.G. Elev lftl 
Vel Head Iftl 
W.S. Elev Iftl 
Crit W.S. lftl 
E.G. Slope (ftlftl 
Q Total Icfsl 
Top Width lftl 
Vel Total Iftlsl 
Max Chl Dpth (ftl 
Conv. Total lcfsl 

1 4 9 5 . 3 5  Element 
0 . 3 6  Wt. n-Val. 

1 4 9 4 . 9 9  Reach Len. lftl 
1 4 9 4 . 9 9  Flow Area lsa it1 

Left OB Channel 
0 . 0 5 0  0 . 0 1 5  

4 9 0 . 4 9  500 .00  

Right OB 
0 . 0 5 0  

4 1 4 . 2 1  
3 5 6 1 . 9 1  

0 . 0 0 6 5 6 1  Area lsqftl 
1 3 3 3 3 . 0 0  Flow lcfsl 

6 9 7 7 . 5 7  Top Width lftl 
2 . 5 9  Avg. Vel. lft/sl 
4 . 4 6  Hydr. Depth Iftl 

1 6 4 6 0 2 . 7  Conv. Icfsl 
Wetted Per. Iftl 

1 4 9 0 . 6 3  Shear llb/sq ftl 
3 . 4 4  Stream Power llblft sl 

Cum Volume lacre-ftl 
Cum SA (acres) 

Length Wtd. Iftl 
Min Ch El lftl 
Alpha 
Frctn Loss (£ti 
C k E LOSS lftl 

Warning: The energy equation could not be balanced within the specified number of iterations. The 
program used critical depth far the water surface and continued on with the calculations. 

Warning: Divided flow computed for this cross-section. 
warning: The energy loss was greater than 1 . 0  ft 1 0 . 3  m). between the current and previous crass 

section. This may indicate the need for additional cross sections. 

FLOW DISTRIBUTION OUTPUT Profile #PF 2  

Left Sta Right Sta 
(ftl (ftl 
5 5 7 5 . 4 5  6 3 1 0 . 3 1  
6 3 1 0 . 3 1  7 0 4 5 . 1 7  
7 0 4 5 . 1 7  7 7 8 0 . 0 2  

Flow Area 
(CfSI isq ftl 
6 0 . 8 3  6 3 . 1 5  

4 8 4 . 2 9  3 3 5 . 5 1  
7 6 . 1 7  8 1 . 1 9  

W.P. 
Iftl 

2 5 4 . 3 2  
7 3 6 . 7 3  

% Conv. Hydr D. 
Iftl 
0 . 2 5  
0 . 4 6  
0 . 2 4  

Velocity 
Ift/SI 

0 . 9 6  
1 . 4 4  
0 . 9 4  
2 . 6 7  

Warnina: The enerav emation could not be balanced within the specified number of iterations. The . 
n r o n r n m  llserl critical denth for the water surface and continued on with the calculations. c..z.-.. .-- .-.. ~- ~~~.~ ~~ 

Warning: Divided flow computed for this cross-section. 
Warning: The energy loss was greater than 1 . 0  ft ( 0 . 3  m). between the current and previous cross 

section. This may indicate the need for additional cross sections. 
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CROSS SECTION RIVER: Powerline FRS 
REACH: Powerline RS: 1 7 . 7 7 8  

INPUT 
Description: 
station Elevation Data 

Sta Elev Sta 
2 7 1 2 . 3 6  1 4 9 4 . 8 5  2 7 3 1 . 7 9  
3 4 9 5 . 0 9  1 4 9 3 . 9 1  3 5 0 8 . 5 1  

nun= 1 7 4  
Elev sta 

1 4 9 5 . 2 8  2 7 3 9 . 0 9  
1 4 9 2 . 4 9  3 5 2 9 . 3 9  

~l pv Sta Elev Sta 

Manning's n Values nun= 3  
Sta n Val Sta n Val Sta n Val 

2 7 1 2 . 3 6  . 0 5  9 9 8 4 . 4 8  . 0 1 5 1 0 0 1 6 . 7 4  . 0 5  

~ a n k  Sta: Left Right Lengths: Left Channel Right Coeff Contr 
9 9 8 4 . 4 8 1 0 0 1 6 . 7 4  4 8 7 . 2 4  5 0 0 . 0 1  4 9 0 . 5  .1 

Ineffective Flow nun= 2  
Sta L Sta R Elev Sta L Sta R Elev 

2 7 1 2 . 3 6  6 1 5 6 . 2 6  1 4 9 4 . 9 5  1 3 8 9 5 . 9 1 5 7 6 5 . 6 5  1 4 9 4 . 3 6  
Blocked Obstructions nun= 2  

Sta L Sta R Elev Sta L Sta R Elev 
2 7 1 2 . 3 6  4 7 9 7 . 5 8  1 4 9 4 . 0 8  1 4 5 6 6 . 8 1 5 7 6 5 . 6 5  1 4 9 3 . 1 6  

CROSS SECTION OUTPUT 

E.G. Elev Ifti 
Vel Head iftl 
W.S. Elev iftl 
Crlt W.S. ifti 
E.G. Slope (ftlftl 
Q Total lcfsl 
Top Width (ftl 
Vel Total iftisl 
Max Chl Dpth iftl 
Conv. Total Icisl 
Length Wtd. Ift) 
Ml" Ch El ift) 

Profile #PF 2  

1 4 9 2 . 2 6  Element Left 08 Channel 
0 . 3 2  Wt. n-Val. 0 . 0 5 0  0 . 0 1 5  

1 4 9 1 . 9 4  Reach Len. ift) 487.24  5 0 0 . 0 1  

Right OB 
0 . 0 5 0  

4 9 0 . 5 0  
1 4 9 1 . 9 1  Flow Area isq Etl 1 8 6 9 . 6 2  7 1 . 3 0  

0 . 0 0 6 1 2 8  A r e a  lsq it1 2559.24  7 1 . 3 0  
1 3 3 3 3 . 0 0  Flow lcfsl 3 9 4 8 . 2 8  1 0 1 5 . 2 2  

6 8 8 0 . 9 7  Top Width lftl 3 1 3 4 . 6 6  2 6 . 9 1  
2 . 4 8  Avg. V e l .  Iftisl 2 . 1 1  1 4 . 2 4  
4 . 5 0  Hydr. Depth Ift) 0 . 7 4  2 . 6 5  

1 7 0 3 2 0 . 0  Conv. IcEsl 5 0 4 3 6 . 6  1 2 9 6 8 . 7  
4 9 0 . 1 9  Wetted Per. I f f 1  2 5 2 1 . 7 2  2 8 . 6 6  

1 4 8 7 . 4 4  Shear Ilbisq it1 0 . 2 8  0 . 9 5  
3 . 3 4  stream Power ilblft s )  0 . 6 0  1 3 . 5 5  
3 . 2 4  Cum Volume lacre-ftl 5 1 3 6 . 1 9  9 9 1 . 2 9  
0 . 0 1  Cum SA (acres) 4 2 5 4 . 9 7  2 2 3 . 4 4  

Alpha 
Frctn Loss (ftl 
C & E LOSS lit1 

Warning: Divided flow computed for this cross-section. 
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Warning: The energy loss was  greater than 1.0 ft (0.3 ml. between the current and previous cross 
section. This may indicate the need for additional cross sections. 

FLOW DISTRIBUTION OUTPUT Profile #PF 2 

Left Sta Right Sta Flaw Area W.P. % COIIV. Hydr D. Velocity 
(ftl if f 1  l C £ S l  (Sc l  ftl Iftl Iftl (£t/SI 
5621.21 6348.42 2.79 5.23 42.06 0.02 0.12 0.53 
6 3 4 8 . 4 2  7075.63 183.89 145.74 322.12 1.38 0.45 1.26 

Warning: Divided flow computed far this cross-section. 
Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross 

section. This may indicate the need for additional cross sections. 

CROSS SECTION RIVER: Powerline FRS 
REACH: Powerline RS: 17.684 

INPUT 
npsrrinfion: ~ 

Station Elevation Data n m =  152 
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 

2639.94 1492.47 2781.35 1492.76 2922.78 1493.43 2930.04 1493.82 2946.49 1491.53 
2966.34 1494.46 2979.7 1494.41 2992.51 1494.5 3011.08 1491.64 3029.74 1492.84 

Manning's n Values n m =  3 
Sta n Val Sta n Val Sta n Val 

2639.94 .05 9984.08 .01510016.24 .05 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9984.0810016.24 529.26 495.97 402.35 .1 .3 
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~neffective Flow num= 1 
sta L Sta R Elev 

2 6 3 9 . 9 4  5 5 4 0  1 4 9 2  
Blocked Obstructions nun= 1 

sta L Sta R Elev 
2 6 3 9 . 9 4  5 0 8 4 . 9 5  1 4 9 0  

CROSS SECTION OUTPUT Profile #PF 2  

E.G. E l e v  lft) 
V e l  Head lftl 
W.S. Elev lft) 
Crit W.S. Iftl 
E.G. Slope lft/ftl 
Q Total Icfs) 
Top Width Iftl 
Vel Total Iftlsl 
Max Chl Dpth Iftl 
Conv. Total IcfS) 
Length Wtd. Iftl 
Min Ch El lftl 
Alpha 
Frctn Loss iftl 
C & E LOSS lftl 

1 4 8 9 . 0 1  Element 
0 . 2 8  Wt. "-Val. 

1 4 8 8 . 7 3  Reach Len. Iftl 
1 4 8 8 . 6 4  Flow Area (sq ftl 

0.007145 Area lsq ft) 
1 3 3 3 3 . 0 0  Flow lcfsl 

5 3 3 1 . 6 3  Top Width Iftl 
2 . 8 3  Avg. Vel. Iftlsl 
4 . 8 9  Hydr. Depth Iftl 

1 5 7 7 2 9 . 9  Conv. lcfs) 
4 6 1 . 1 6  Wetted Per. Iftl 

1 4 8 4 . 9 0  Shear llb/sq ftl 
2 . 2 8  Stream Power Ilblft s )  
3 . 1 1  Cum Volume lacre-ftl 
0 . 0 2  Cum SA (acres) 

Left OB 
0 . 0 5 0  

5 2 9 . 2 6  

Channel Right OB 
0 . 0 1 5  0 . 0 5 0  

4 9 5 . 9 7  4 0 2 . 3 5  

Warning: Divided flow computed for this cross-section. 
Warning: The energy loss was greater than 1 . 0  ft 10.3  ml. between the current and previous cross 

section. This may indicate the need for additional cross sections. 

FLOW DISTRIBUTION OUTPUT 

Left Sta Right Sta 
iftl Ift) 
4 8 4 3 . 1 6  5 5 7 7 . 6 0  

Profile #PF 

Flow 
(cfsl 
2 7 . 9 3  

1 0 4 . 4 6  

2  

Area 
1sq ft) 

1 9 . 1 4  
1 0 7 . 7 6  

4 3 . 4 9  
8 8 . 9 3  

9 7 1 . 0 1  
4 6 9 . 1 0  

2 2 . 6 5  
1 . 2 7  

1 3 . 5 0  
2 3 . 1 8  
1 5 . 7 6  

1 . 3 2  
4 1 1 . 0 6  

1 2 2 8 . 6 1  
6 8 1 . 3 3  

3 . 8 1  
1 4 . 9 2  

4 3 4 . 0 3  
1 5 5 . 7 1  

W.P. 
Iftl 

3 7 . 6 0  
3 9 0 . 5 8  
1 2 8 . 8 1  
1 6 1 . 7 5  
7 3 5 . 9 0  
7 3 4 . 5 4  
1 2 1 . 0 3  

2 . 8 4  
6 . 8 3  
6 . 4 8  
7 . 0 0  
2 . 7 0  

3 2 1 . 1 6  
5 9 5 . 5 8  
5 9 5 . 5 8  

8 1 . 3 7  
6 7 . 4 2  

5 9 6 . 1 6  
3 6 1 . 6 4  

% Conv. 

0 . 2 1  
0 . 7 8  
0 . 3 6  
1 . 0 2  

2 0 . 0 4  
5 . 9 7  
0 . 1 3  
0 . 0 4  
1 . 1 7  
2 . 9 8  
1 . 4 9  
0 . 0 5  
8 . 6 9  

3 5 . 7 0  
1 3 . 3 6  

0 . 0 1  
0 . 1 0  
6 . 3 0  
1 . 6 0  

Hydr D. 
lft) 
0 . 5 1  
0 . 2 8  

Velocity 
IftISl 

1 . 4 6  
0 . 9 7  
1.11 
1 . 5 4  
2 . 7 5  
1 . 7 0  
0 . 7 5  
4 . 2 9  

1 1 . 5 4  
1 7 . 1 4  
1 2 . 5 8  

4 . 5 5  
2 . 8 2  
3 .87  
2 . 6 2  
0 . 3 1  
0 . 8 7  
1 . 9 4  
1 . 3 7  

Warning: Divided flow computed for this cross-section. 
Warning: The energy loss was greater than 1 . 0  ft ( 0 . 3  m). between the current and previous cross 

section. This may indicate the need for additional cross sections. 

CROSS SECTION RIVER: Powerline FRS 
REACH: Powerline RS: 1 7 . 5 9 0  

INPUT 
Description: 
Station Elevation Data 

Sta Elev Sta 
num= 
Elev 
1 4 9 0  

1 4 9 0 . 7 2  
1 4 9 0  

1 4 8 7 . 9 3  
1 4 8 6 . 3 4  
1 4 8 9 . 1 4  
1 4 8 6 . 2 7  

1 4 8 4 . 6  
1 4 8 4 . 8 3  
1 4 8 3 . 1 9  

1 7 7  
Sta 

2 8 7 5 . 6 9  
3 0 6 9 . 6 2  
3227.74  
3 8 3 5 . 7 3  
4 5 9 6 . 4 6  
5 0 6 8 . 7 1  
5 3 5 0 . 9 8  
5 4 3 5 . 4 4  
5 6 6 2 . 5 4  
5 7 6 0 . 1 9  

Elev 
1 4 8 9 . 6 7  

1 4 9 0  
1 4 8 9 . 5 5  
1 4 8 7 . 2 7  

1 4 8 6 . 3  
1 4 8 6 . 6 7  
1 4 8 5 . 7 2  
1 4 8 5 . 3 7  
1 4 8 4 . 6 8  
1 4 8 4 . 8 6  

Sta 
2 8 7 9 . 6  

3 0 7 2 . 5 5  
3 3 0 6 . 4 7  
3 9 8 8 . 4 5  
4 6 1 0 . 2 9  
5 2 2 7 . 0 6  
5 3 5 8 . 7 1  
5 5 0 8 . 8 5  
5 6 6 7 . 3 4  

6 0 3 7 . 8  

Elev 
1 4 8 9 . 4 4  
1 4 8 9 . 9 2  
1 4 8 9 . 0 3  
1 4 8 6 . 6 5  
1 4 8 5 . 8 2  

1 4 8 7 . 6  
1 4 8 4 . 1  

1 4 8 5 . 3 3  
1 4 8 3 . 9 3  
1 4 8 5 . 5 5  

Sta 
2 9 2 5 . 3 6  
3 1 3 0 . 8 3  
3 4 5 2 . 1 5  
4 0 0 4 . 6 2  
4 7 2 3 . 8 2  
5 3 1 6 . 3 6  
5 3 6 4 . 1 6  
5 6 4 4 . 8 7  
5 6 7 2 . 0 5  
6 0 4 2 . 6 3  

Elev 
1 4 9 0  
1 4 9 0  

1 4 8 7 . 1 2  
1 4 8 5 . 6 3  

1 4 8 6 . 7  
1 4 8 6 . 3 7  
1 4 8 5 . 6 4  
1 4 8 4 . 8 1  
1 4 8 4 . 7 2  
1 4 8 3 . 9 4  
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Manning's n V a l u e s  nun= 3  
Sta n Val Sta n Val Sta n Val  

2739.26  . 0 5  9 9 8 2 . 9  .01510015.54  . 0 5  

Bank sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9982 .910015 .54  5 1 9 . 2  5 0 3 . 8 7  5 3 7 . 1 1  .1  3  

Blocked Obstructions n m =  1 
Sta L Stn R Elev 

2739 .26  5230 1488  

CROSS SECTION OUTPUT 

E.G. Elev lftl 
Vel Head Iftl 
W.S. Elev lftl 
Crit W.S. Iftl 
E.G. Slope lftlftl 
Q Total lcfsl 
Top Width lftl 
V e l  Total Iftlsl 
Max Chl Dpth Iftl 
Conv. Total icfsl 
Length Wtd. lftl 
Min Ch E l  Iftl 
Alpha 
Frctn LOSS lftl 
C & E  L o s s  lftl 

Profile IPF 2  

1 4 8 5 . 8 9  Element Left OB Channel Right OB 
0 . 2 3  Wt. n - V a l .  0 . 0 5 0  0 . 0 1 5  0 . 0 5 0  

1 4 8 5 . 6 6  Reach Len. lft) 5 1 9 . 2 0  503 .87  5 3 7 . 1 1  
1485.49  Flaw Area (so ftl 3038 .57  5 2 . 6 0  1969 .80  

0 .006395  A r e a  lsq ft) 
13333 .00  Flaw Icfsl 

5117.90  Top Wldth lft) 
2.63  Avg. V e l .  Iftls) 2 .46  1 2 . 8 8  2 .62  
4 .63  Hvdr. De~th Ift) 0 . 9 7  2 . 1 9  1 . 0 1  

166725 .9  Conv. lcfsl 93645 .4  8475 .1  64605.3  
525 .72  Wetted Per. Iftl 3 1 4 6 . 4 0  2 5 . 3 6  1 9 5 4 . 7 8  

1 4 8 1 . 9 5  Shear llb/sq ft) 0 . 3 9  0 . 8 3  0 . 4 0  
2 . 0 9  Stream Power llhlft sl 0 . 9 5  1 0 . 6 7  1 . 0 6  
3 . 3 2  Cum Volume lacre-ftl 5080 .72  9 8 9 . 9 6  710 .02  
0 . 0 1  Cum SA [acres) 4186 .99  222 .87  587 .10  

Warning: Divided flow computed for this cross-section. 
Warning: The energy loss was greater than 1 . 0  ft 1 0 . 3  ml. between the c u r r e n t  and previous cross 

section. This may indicate the need for additional cross sections. 

FLOW DISTRIBUTION OUTPUT Profile #PF 2  

Left Sta Riaht Sta Flow Area W.P. 8 Conv. Hvdr D. Velocitv 
lftl Iftl lcfsl 1sq ftl lft) Iftl IftISl 
4 9 1 2 . 3 5  5636 .72  219.94  1 5 1 . 7 0  3 0 3 . 2 3  1 . 6 5  0 . 5 0  1 . 4 5  
5636 .72  6 3 6 1 . 0 8  573 .90  3 6 8 . 0 1  659 .36  4 . 3 0  0 . 5 6  1 . 5 6  

7 8 0 9 . 8 1  8 5 3 4 . 1 7  2955 .26  1 0 2 1 . 8 2  7 2 4 . 9 0  2 2 . 1 7  1 . 4 1  2 . 8 9  
8534 .17  9258 .54  2072 .19  825 .67  7 2 4 . 6 2  1 5 . 5 4  1 . 1 4  2 . 5 1  
9258 .54  9982 .90  3 6 . 8 3  4 1 . 5 3  1 7 3 . 4 8  0 . 2 8  0 . 2 4  0 . 8 9  
LB 9982 .90  9989 .43  2 . 5 0  0 . 7 4  2 . 2 1  0 . 0 2  0 .35  3 . 3 6  
9989 .43  9995 .96  1 1 8 . 1 1  1 1 . 8 4  6 .89  0 . 8 9  1 . 8 1  9 . 9 7  
9995 .96  1 0 0 0 2 . 4 8  3 5 6 . 8 6  2 2 . 6 2  6 .62  2 . 6 8  3 . 4 6  1 5 . 7 8  
1 0 0 0 2 . 4 8  1 0 0 0 9 . 0 1  1 9 5 . 2 0  1 6 . 2 0  7 . 1 0  1 . 4 6  2 . 4 8  1 2 . 0 5  
1 0 0 0 9 . 0 1  RB 10015 .54  5 . 0 6  1 . 2 0  2 . 5 4  0 . 0 4  0 . 5 2  4 . 2 2  
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Warning: Divided flow computed for this cross-section. 
warning: The energy loss was greater than 1.0 ft 10.3 ml. between the current and pr 

section. This may indicate the need for additional cross sections. 

CROSS SECTION RIVER: Powerline FRS 
REACH: ~owerline RS: 17.494 

INPUT 
Description: 
statlon Elevation Data 

Sta Elev Sta 
2801.85 1487.14 2848.59 
3412.39 1484.8 3417.34 

R l  ev Sta Elev sta Elev Sta 
1487.19 3214.51 

Elev 
1486.7 
1484.22 

Manning's n Values n m =  3 
Sta n Val Sta n Val Sta n Val 

2801.85 .OS 9983.76 .01510016.02 .05 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan 
9983.7610016.02 473.59 472.04 447.11 .1 .3 

Blocked Obstructions num= 1 
Sta L Sta R Elev 

2801.85 5140 1484 

CROSS SECTION OUTPUT Profile XPF 2 

E.G. Elev lftl 1482.56 Element Left OB Channel 
Vel Head i ftl 0.29 Wt. "-Val. 0.050 0.015 
W.S. Elev lftl 1482.27 Reach Len. lftl 473.59 472.04 
Crlt W.S. Ift) 1482.03 Flow Area (sq £ti 2560.56 64.10 
E.G. Slope (ft/ft) 0.006220 Area lsq ftl 2560.56 64-10 
Q Total (cfs) 13333.00 Flow lcfs) 6608.29 867.67 
Top Width lft) 4135.43 Top Width (ftl 2414.37 26.62 
Vel Total Iftlsl 2.85 Avq. Vel. (ft/sl 2.58 13.54 

Right OB 
0.050 
447.11 
2047.21 
2047.21 
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Max Chl Dpth (it1 4 . 5 6  Hydr. Depth (it1 1 . 0 6  2 . 4 1  1 . 2 1  
Conv. Total (cfsl 1 6 9 0 5 1 . 6  Conv. lcfsl 8 3 7 8 7 . 7  1 1 0 0 1 . 3  7 4 2 6 2 . 6  
Length Wtd. (ftl 4 6 0 . 4 9  Wetted Per. (ftl 2 4 1 7 . 9 0  2 8 . 1 1  1 6 9 5 . 1 6  
Mln Ch El lit1 1 4 7 8 . 1 0  Shear Ilblsq ftl 0 . 4 1  0 . 8 9  0 . 4 7  
Alpha 
Frctn Loss lfti 
C h E L O S S  lftl 

2 . 3 1  Stream~owe; ilblft si 1 . 0 6  1 1 . 9 9  1 . 3 4  
3 . 0 4  Cum Volwne (acre-£ti 5 0 4 7 . 3 5  9 8 9 . 2 8  6 8 5 . 2 5  
0 . 0 2  Cum SA (acres] 4 1 5 3 . 8 9  2 2 2 . 5 8  5 6 4 . 6 1  

Warning: Divided flow computed for this cross-section. 
Warning: The energy loss was greater than 1 . 0  ft 1 0 . 3  ml. between the current and previous cross 

section. This may indicate the need for additional cross sections. 

FLOW DISTRIBUTION OUTPUT Profile #PF 2  

Left Sta Right Sta Flow Area W.P. 8 Conv. Hydr D. Velocity 
ifti (ftl icfsl Isq ftl (ftl lftl IftlSI 
4956.42  5 6 7 4 . 6 1  1 1 5 . 8 8  8 5 . 9 7  1 7 1 . 1 9  0 . 8 7  0 . 5 0  1 . 3 5  
5 6 7 4 . 6 1  6 3 9 2 . 8 0  1 0 8 . 9 2  1 0 3 . 9 7  3 0 2 . 1 8  0 . 8 2  0 . 3 5  1 . 0 5  

Warning: Divided flow computed for this cross-section. 
Warning: The energy l o s s  was greater than 1 . 0  ft 1 0 . 3  ml. between the current and previous cross 

section. This may indicate the need for additional cross sections. 

CROSS SECTION RIVER: Powerline FRS 
REACH: Powerline RS: 1 7 . 4 0 5  

INPUT 
Descriotion: 
Station Elevation Data 

Sta Elev Sta 
2 7 9 7 . 5  1 4 8 5 . 4 5  2 8 7 6 . 3  

3 0 3 7 . 3 6  1 4 8 3 . 3 6  3 2 3 4 . 4 5  
3685 1 4 8 1 . 2 5  3 7 8 4 . 1 9  

nwn= 
Elev 

1 4 8 6 . 4 2  
1 4 8 3 . 0 6  
1 4 8 0 . 4 1  
1 4 8 0 . 6 4  

1 4 8 0  
1 4 8 1 . 1 1  
1 4 7 9 . 8 6  
1 4 7 9 . 7 6  
1 4 7 7 . 3 5  
1479.72  
1 4 8 2 . 3 5  
1 4 7 7 . 7 6  

1 4 7 8 . 3  
1 4 7 4 . 9 6  
1477.74  
1 4 7 8 . 9 7  

1 4 8 0  

Sra Flpv Sta Elev Sta Elev 

1 4 7 2 7 . 5  1 4 8 4 . 3  1 4 8 5 2 . 5  1 4 8 4 . 9  1 5 0 6 2 . 5  1 4 8 4 . 8  1 5 2 4 2 . 5  1 4 8 3 . 1  1 5 2 8 2 . 5  1 4 8 2  
1 5 3 4 2 . 5  1 4 8 3 . 2  1 5 3 8 2 . 5  1484  1 5 5 1 2 . 5  1 4 8 5 . 3  1 5 6 2 2 . 5  1486  1 5 7 2 7 . 5  1 4 8 5 . 5  
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Manning's n Values nun= 3 
Sta n Val Sta n Val Sta n Val 

2797.5 .05 9983.83 .01510017.44 -05 

~ a n k  Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan 
9983.8310017.44 541.31 508.19 481.14 .I .3 

mocked Obstructions nun= 1 
~ t a  L Sta R Elev 
2797.5 5495 1480 

CROSS SECTION OUTPUT Profile WPF 2 

E.G. Elev Ift) 
Vel Head lftl 
W.S. Elev (it) 
Crit W.S. (it) 
E.G. Slope lftlft) 
Q Total lcfsl 
TOP Width Iftl 
Vel Total iftlsl 
Max Chl Dpth i f  t) 
Conv. Total lcfs) 
Length Wtd. Iftl 
Min Ch El (it) 
Alpha 
Frctn Loss Iftl 
C k E LOSS Iftl 

Element 
Wt. n-Val. 
Reach Len. iftl 
Flow Area lsq ftl 
Area lsq ft) 
Flow lcfs) 
Top Width Iftl 
Avg. Vel. Iftls) 
Hydr. Depth ift) 
Conv. lcfsl 
Wetted Per. lftl 
Shear llb/sq ftl 
Stream Power Ilblft s )  
Cum Volume (acre-ftl 
Cum SA (acres) 

Left 06 
0.050 
541.31 

channel 
0.015 
508.19 

Right OB 
0.050 
481.14 
2195.28 

Warning: The energy equation could not be balanced within the specified number of iterations. The 
program used critical depth for the water surface and continued on with the calculations. 

Warning: Divided flow computed for this cross-section. 
Warning: The energy loss was greater than 1.0 ft 10.3 m). between the current and previous cross 

section. This may indicate the need for additional cross sections. 

FLOW DISTRIBUTION OUTPUT Profile #PF 2 

Left Sta Right Sta Flow Area W.P. % Conv. Hydr D. Velocity 
lftl Ifti iCfS1 ISq ftl lft) ift) Iftlsl 
4953.40 5672.03 29.01 16.78 23.76 0.22 0.73 1.73 

Warning: The energy equation could not be balanced within the specified number of iterations. The 
program used critical depth for the water surface and continued on with the calculations. 

Warning: Divided flow computed for this cross-section. 
Warning: The energy loss was greater than 1.0 ft 10.3 m). between the current and previous cross 

section. This may indicate the need for additional cross sections. 

CROSS SECTION RIVER: Powerline FRS 
REACH: Powerline RS: 17.309 

INPUT ~~ ~ 

Description: 
station Elevation Data num= 128 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
2835.25 1481.06 2935.75 1480 3139.14 1478.49 3590.1 1479.09 3633.69 1479.83 
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Manning's n Values n m =  3 
Sta n V a l  Sta n Val Sta n Val 

2835.25 .05 9982.15 ,015 10016.6 .05 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan 
9982.15 10016.6 501.66 476.06 493.7 .1 .3 

Blocked Obstructions nun= 1 
Sta L Sta R Elev 

2835.25 5487.9 1477 

CROSS SECTION OUTPUT Profile #PF 2 

E.G. Elev (ftl 
Vel Head Iftl 
W.S. Elev Iftl 
Crit W.S. (ftl 
E.G. Slope (ftlftl 
Q Total lcfsl 
Top Width lftl 
Vel Total Iftlsl 
Max Chl Dpth (ftl 
Conv. Total (cfsl 
Length Wtd. (ftl 
Min Ch El (ftl 
Alpha 
Frctn Loss Iftl 
C & E LOSS Iftl 

Element 
Wt. "-Val. 
Reach Len. (ftl 
Flow Area lsq ftl 
Area (sq ftl 
Flow Icfs) 
Top Width (ftl 
Avg. Vel. (ftlsl 
Hydr. Depth Iftl 
Conv. (cfs) 
Wetted Per. (ftl 
Shear Ilblsq ft) 
Stream Power Ilblft s )  
Cum Volume (acre-ft) 
Cum SA (acres) 

Left OB Channel 
0.050 0.015 
501.66 476.06 

Right OB 
0.050 
493.70 

Warning: The energy equation could not be balanced within the specified number of iterations. The 
program used critical depth for the water surface and continued on with the calculations. 

Warning: Divided flow computed for this cross-section. 
Warning: The energy loss was greater than 1.0 ft 10.3 ml. between the current and previous cross 

section. This may indicate the need for additional cross sections. 

FLOW DISTRIBUTION OUTPUT Profile #PF 2 

Left Sta Right Sta Flow Area W.P. % Conv. Hydr D. Velocity 
Ift) Iftl 1cfs1 (sq ftl (ftl lftl lftIS1 
4979.32 5694.01 0.05 0.13 1.59 0.00 0.09 0.38 
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warning: The energy equation could not be balanced within the specified number of iterations. The 
program used critical depth for the water surface and continued on with the calculations. 

warning: Divided flow computed for this cross-section. 
Warning: The energy loss was greater than 1.0 ft 10.3 ml. between the current and previous cross 

section. This may indicate the need for additional cross sections. 

CROSS SECTION RIVER: Powerline FRS 
REACH: Powerline RS: 17.218 

INPUT 
DeSCrlptlOn: 
Station Elevation Data nun= 147 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
2831.22 1476.97 2918.91 1476.58 2925.21 1475.85 2951.13 1476.63 2974.51 1476.75 
3474.51 1475.44 3974.5 1474.74 4250.81 1474.83 4258.25 1472.58 4267.2 1474.77 
4453.02 1475.31 4531.68 1477.33 4653.17 1475.97 4788.18 1474.45 4834.73 1474.14 
4965.36 1473.24 4982.32 1473.16 5069.74 1473.24 5100.04 1472.95 5334.74 1473.93 
5495.17 1474.92 5498.19 1473.94 5505.32 1475.07 5561.73 1475.22 5574.27 1473.33 
5588.99 1475.51 5603 1474.95 5700.77 1474.28 5713.93 1473.54 5721.22 1474.27 
5744.47 1473.92 5746.86 1473.66 5750.67 1474.08 5763.83 1474.23 5768.39 1473.61 
5774.43 1474.19 5834.73 1473.61 6195.3 1472.76 6344.79 1472.61 6350.83 1472.22 

Manning's n Values n m =  3 
Sta n Val Sta n Val Sta n Val 

2831.22 .05 9981.5 .01510014.21 .05 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan 
9981.510014.21 440 446.85 550 .1 .3 

Blocked obstructions n m =  1 
Sta L Sta R Elev 

2831.22 5493.59 1476 

CROSS SECTION OWPUT Profile #PF 2 

E.G. Elev Iftl 
Vel Head iftl 
W.S. Elev lftl 
Crit W.S. (ft) 
E.G. Slope ift/fti 
Q Total lcfsl 
Top Width lftl 
Vel Total (ft/sl 
Max Chl Dpth iftl 
Conv. Total Icfsl 
Lenqth Wtd. lftl 
~ i n - ~ h  El (it) 
Alpha 
Frctn Loss Ift) 
C & E LOSS lit1 

1473.09 Element Left 08 Channel mght OB 
0.41 Wt. n-Val. 0.050 0.015 0.050 

1472.67 Reach Len. iftl 440.00 446.85 550.00 
1472.64 Flow Area lsq it1 2482.39 85.09 2066.72 
0.005896 Area lsq ftl 
13333.00 Flow Icfsl 
3966.28 Top Width (ftl 

2.88 Avg. Vel. ift/sl 
4.74 Hydr. Depth lftl 

173644.9 Conv. Icfsl 
490.21 Wetted Per. lftl 
1467.97 Shear llb/so ftl 0.35 0.98 0.57 ~ ~~ ~ . 

3.23 Stream Power ilb/ft sl 0.79 14.23 1.78 
2.87 Cum Volume (acre-ftl 4971.82 986.55 611.70 
0.01 Cum SA (acres) 4075.05 221.57 516.10 

Warnlng: Dlvided flow computed for this cross-section. e :  
Warnlng: The energy loss was greater than 1.0 it 10.3 ml. between the current and previous cross 

section. This may indicate the need for additional cross sections. 
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FLOW DISTRIBUTION OUTPUT Profile RPF 2 

Left Sta Right Sta Flow Area W.P. % Conv. Hydr D. Velocity 
(it) Ift) Ic~s) Isq ftl (ft) Iftl (ftls) 
5691.33 6406.36 1.51 4.41 71.12 0.01 0.06 0.34 

Warning: Divided flow computed for this cross-section. 
Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross 

section. This may indicate the need for additional cross sections. 

CROSS SECTION RIVER: Powerline FRS 
REACH: Powerline RS: 17.134 

INPUT 
Description: 
Station Elevation Data num= 243 

Sta Elev Sta Elev Sta Elev 
2914.52 1474 3102.93 1473.7 3110.85 1472.18 

Sta Elev Sta 
3120.25 1473.69 3324.4 
3715.47 1471.68 3719.5 

Elev 
1473.19 
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section. This may indlcate the need for additional cross sections. 
Warning: During the standard step iterations, when the assumed water surface was set equal to 

critical depth, the calculated water surEace came back below critical depth. This indicates 
that there is not a valid subcritical answer. The program defaulted to critical depth. 

CROSS SECTION RIVER: Powerline FRS 
REACH: Powerline RS: 17.044 

INPUT 
Description: 
station Elevation Data nun= 180 

Sta Elev sea Elev Sta Elev Sta 
2997.33 1472 3229.28 1470.48 3233.16 1470 3241.94 
3257.48 1470.46 3265.24 1470.31 3266.53 1470 3270.21 
3275.9 1470.41 3332.06 1470.87 3339.29 1470 3361.18 
3399.76 1469.77 3407.95 1468.4 3415.64 1469.62 3479.55 
3482.37 1470.03 3486.02 1469.46 3491.67 1470 3739.65 
3916.18 1468 3926.98 1467.42 3930.18 1468 3932.64 
3961.4 1468 3964.25 1467.37 3967.86 1468 3970.46 
4127.39 1468.14 4130.5 1468.75 4206.37 1469.43 4213.15 
4268.29 1468.97 4617.41 1470 4646.3 1470.24 4706.76 
4758.52 1472 4766.99 1471.91 4768.29 1471.74 4793.31 
4880.8 1470 4945.25 1469.62 4957.9 1468 4958.16 
4965.38 1469.42 5026.31 1470 5037.17 1470.1 5055.93 
5219.22 1469.21 5268.3 1469.2 5300.57 1468.68 5381 
5736.78 1466 5752.91 1464.64 5761.52 1466 5765.67 
5805.04 1467.09 5812.22 1466.43 5816.13 1467.01 5987.29 
5995.57 1464.67 6001.95 1466 6005.63 1466.77 6026.75 
6032.79 1464.59 6039.78 1466 6040.03 1466.05 6154.39 
6236.64 1470 6258.74 1470.49 6268.29 1470.11 6276.65 
6410.2 1468.23 6415.85 1468 6418 1467.91 6419.61 
6570.17 1470 6579.27 1470.14 6658.2 1471.14 6768.3 
6939.96 1470 7183.44 1468 7268.3 1467.06 7293.58 
7304.94 1467.04 7768.31 1466.08 7794.56 1466 7885.22 
7961.96 1466 7963.62 1465.95 7965.39 1466 7972.38 
8304.67 1466.66 8306.73 1466 8312.19 1464 8312.77 
8318.63 1466 8319.83 1466.52 8343.21 1466.65 8348.29 
8355.46 1466 8359.02 1466.13 8375 1464 8655 

8980 1466.9 9320 1466 9520 1466 9560 
9800 1465.6 9940 1466 9960 1466.1 9980 
10000 1460 10005 1460 10025 1466 10045 
10065 1464 10230 1465.4 10345 1464 10410 
11015 1465.1 11195 1466 11370 1467.6 11440 
11605 1468 11860 1467.9 12130 1468 12240 
12980 1468 13400 1468 13780 1466.9 13945 
14255 1465.5 14265 1466 14335 1468 14385 
14540 1467.7 14655 1468 14825 1469.2 14965 
15215 1471.3 15540 1469.6 15660 1468.9 15885 

Manning's n Values nun= 3 
Sta n Val Sta n Val Sta n Val 

2997.33 .05 9980 ,015 10025 .05 

Elev Sta Elev 
1469.12 3251.31 1470 
1468.95 3273.92 1470 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. 
9980 10025 500 522.73 550 .1 

Blocked Obstructions num= 1 
Sta L Sta R Elev 
15215 16345 1471.28 

CROSS SECTION OUTPUT Profile #PF 2 

E.G. Elev (ft) 1467.61 Element Left OB 
Vel Head (ftl 0.48 Wt. n-Val. 0.050 
W.S. Elev Ift) 1467.13 Reach Len. (ftl 500.00 
Crit W.S. Iftl 1467.13  low Area (sq ftl 2882.73 
E.G. Slope (ftlft) 0.002072 Area isq ftl 2882.73 
Q Total (cfsl 13333.00 Flow (c~s) 3626.51 
~ o p  Wldth (£ti 5204.27 Top Width ifti 3263.83 
Vel Total (ft/sl 2.11 Avg. Vel. (ftlsl 1.26 
Max Chl Dpth Ift) 7.13 Hydr. Depth (ftl 0.88 
Conv. Total (cfs) 292880.0 Con". (cfs) 79662.0 
Length Wtd. (ftl 534.04 Wetted Per. Iftl 3266.23 
Min Ch El iftl 1460.00 Shear llb/sq ftl 0.11 
Alpha 6.98 Stream Power (lb/ft sl 0.14 
Frctn LOSS (ftl 1.28 Cum Volume lacreft) 4915.85 
C & E LOSS (it1 0.02 Cum SA (acres) 4019.26 
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0.57 0.22 
6.91 0.49 

983.83 551.22 
220.75 476.59 
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warning: The energy equation could not be balanced within the specified number of Iterations. The 
program used critical depth for the water surface and continued on with the calculations. 

warning: Divided flow computed for this cross-section. 
warning: The energy loss was greater than 1.0 ft 10.3 ml. between the current and previous cross 

section. This may indicate the need for additional cross sections- 
warning: During the standard step iterations, when the assumed water surface was set equal to 

critical depth, the calculated water surface came back below critical depth. This indicates 
that there is not a valid subcritical answer. The program defaulted to critical depth. 

PLOW DISTRIBWPION OUTPUT Profile #PF 2 

Left Sta Right Sta Flow Area W.P. % Conv. Hydr D. Velocity 
Iftl lftl Ic~s) 1sq ft) lftl Iftl Ift/S) 
5092.13 5790.40 125.15 138.13 233.71 0.94 0.59 0.91 

warning: The energy equation could not be balanced within the specified number of iterations. The 
program used critical depth for the water surface and continued on with the calculations. 

Warning: Divided flow computed for this cross-section. 
warning: The energy loss was greater than 1.0 ft 10.3 m). between the current and previous cross 

section. This may indicate the need for additional cross sections. 
Warning: During the standard step iterations, when the assumed water surface was set equal to 

critical depth, the calculated water surface came back below critical depth. This indicates 
that there is not a valid subcritical answer. The program defaulted to critical depth. 

CROSS SECTION RIVER: Powerline FRS 
REACH: Powerline RS: 16.945 

INPUT 
Descriotion: 
s t a t i n n  s leva ti on ~ a t a  num= 155 

~~ -~~ 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
2930.15 1470 3352.26 1469.07 3576.27 1468 3631.81 1468 3646.22 1468 
3654.7 1468 3656.76 1468.06 3657.48 1468 3668.88 1466.97 3675.79 1467.36 
3707.31 1467.5 3718.14 1466.4 3727.85 1467.13 3844.51 1468 3846.21 1468.05 

7152.7 1465.06 7159.27 1465.66 7470.96 1464.81 7501.44 1463.92 7518.58 1463.59 
7524.61 1463.13 7530.75 1463.91 7632.74 1463.37 8132.74 1463.3 8160.56 1462.4 
8164.81 1462.26 8168.31 1462.65 8200 1462 8330 1462 8345 1460.4 

8360 1462 8755 1464 87901464.3 8825 1464 9135 1463.8 
9325 1464.8 9510 1465 9675 1464 9835 1464.7 9965 1462 
9970 1461.6 9975 1462 9995 1458 10000 1457.5 10005 1458 
10015 1462 10030 1462.8 10045 1462 10145 1462.4 10305 1461.1 
10725 1461.4 10970 1462 11115 1463.6 11565 1464 11835 1465.4 
12015 1465.5 12235 1465.2 12595 1464.5 12765 1464 12780 1463.5 
12795 1464 13560 1462.8 14020 1462 14040 1463.2 14070 1462 
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Manning's n Values num= 3  
Sta n Val Sta n Val Sta n Val. 

2 9 3 0 . 1 5  . 0 5  9975 , 0 1 5  1 0 0 1 5  0 5  

~ a n k  Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan 
9975 1 0 0 1 5  500  5 0 6 . 3 7  550 .1 . 3  

Blocked Obstructions num= 1  
Sta L Sta R Elev 
15044 1 6 6 2 5  1 4 6 5 . 9 9  

CROSS SEC'rION OUTPUT Profile #PF 2  

E.G. Elev Ifti 
Vel Head lftl 
W.S. Elev ifti 
Crit W.S. lftl 
E.G. Slope Iftlftl 
Q Total icfsl 
Top Width Iftl 
Vel Total Iftlsl 
Max Chl Dpth lftl 
Conv. Total icfsi 
Lenmth Wtd. lftl 

1 4 6 4 . 6 2  Element Left OB Channel Right OB 
0 . 6 4  Wt. n-Val. 0 . 0 5 0  0 . 0 1 5  0 . 0 5 0  

1 4 6 3 . 9 8  Reach Len.  lit1 5 0 0 . 0 0  5 0 6 . 3 7  5 5 0 . 0 0  
1 4 6 3 . 9 8  Flow Area lsq ftl 1 3 9 7 . 2 3  1 8 1 . 7 4  4 2 7 8 . 9 5  

0 . 0 0 2 8 1 3  Area lsq £ti 1 3 9 7 . 2 3  1 8 1 . 7 4  4 2 7 8 . 9 5  
1 3 3 3 3 . 0 0  Flow lcfsi 2 1 0 2 . 2 7  2 5 6 7 . 3 4  8 6 6 3 . 3 9  

4822.04  Top Width lit1 1 7 5 2 . 7 0  4 0 . 0 0  3 0 2 9 . 3 4  
2 . 2 8  Avg. Vel. lftlsl 1 . 5 0  1 4 . 1 3  2 . 0 2  
6 . 4 8  Hydr. Depth lftl 0 . 8 0  4 . 5 4  1 . 4 1  

2 5 1 4 0 8 . 5  Conv. (cfs) 3 9 6 4 0 . 6  48410.0  1 6 3 3 5 7 . 9  
5 3 5 . 5 1  Wetted Per. Ift) 1 7 5 4 . 4 9  4 1 . 2 2  3 0 2 9 . 6 1  

1 4 5 7 . 5 0  Shear Ilblsq ftl 0 . 1 4  0 . 7 7  0 . 2 5  
8 . 0 0  Stream Power Ilblft s )  0 . 2 1  1 0 . 9 4  0 . 5 0  
1 . 7 9  Cwn Volume lacre--ft) 4 8 9 1 . 2 9  9 8 1 . 4 9  5 0 3 . 7 8  
0 . 1 3  Cwn SA lacresl 3 9 9 0 . 4 7  2 2 0 . 2 4  4 4 5 . 5 0  

 in-ch El lftl 
Alpha 
Frctn Loss ift) 
C & E LOSS (ftl 

Warning: The energy equation could not he balanced within the specified number of iterations. The 
program used critical depth for the water surface and continued on with the calculations. 

Warning: Divided flow computed for this cross-section. 
Warning: The energy loss was greater than 1 . 0  ft 10.3 rn). between the current and previous cross 

section. This may indicate the need for additional cross sections. 
Warning: During the standard step iterations, when the assumed water surface was set equal to 

critical depth, the calculated water surface came back below critical depth. This indicates 
that there is not a valid subcritical answer. The program defaulted to critical depth. 

FLOW DISTRIBUTION OUTPUT Profile #PF 2  

Left Sta Right Sta 
ift) (ftl 
5 0 4 3 . 6 0  5 7 4 8 . 0 9  
5 7 4 8 . 0 9  6 4 5 2 . 5 8  
6 4 5 2 . 5 8  7 1 5 7 . 0 6  
7 1 5 7 . 0 6  7 8 6 1 . 5 4  
7 8 6 1 . 5 4  8 5 6 6 . 0 3  
8 5 6 6 . 0 3  9 2 7 0 . 5 1  
9 2 7 0 . 5 1  9 9 7 5 . 0 0  

Flow Area 
ICfSI isq ftl 
2 0 . 7 7  1 9 . 1 6  
5 0 . 0 3  4 0 . 3 0  

W.P. 
iftl 

3 0 . 2 0  
5 1 . 8 3  

% Conv. Hydr D. 
Iftl 

Velocity 
(ftlS1 

1 . 0 8  
1 . 2 4  

Warning: The energy equation could not be balanced within the specified number of iterations. The 

program used critical depth far the water surface and continued on with the calculations. 
Warning: Divided flow computed for this cross-section. 
Warning: The energy l o s s  was greater than 1 . 0  ft 10.3 m). between the current and previous cross 

section. This may indicate the need for additional cross sections. 
Warning: During the standard step iterations, when the asswned water surface was set equal to 
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critical depth, the calculated water surface came back below critical depth. This indicates 
that there is not a valid subcritical answer. The program defaulted to critical depth. 

CROSS SECTION RIVER: Powerline FRS 
REACH: Powerline RS: 1 6 . 8 4 9  

INPUT 
Description: 
Station Elevation Data ~ ~~ ~ 

Sta Elev Sta 
52 88 .27  1464 5 4 5 8 . 8 3  

5 5 5 8 . 9  1 4 5 9 . 5 2  5 5 6 1 . 4 5  
57 94 .24  1460  5 8 9 8 . 9 7  

Elev Sta Elev Sta Elev Sta 
5 5 1 7 . 9  1460 .4  5 5 5 7 . 3 5  

Elev 
1460 

1 4 5 9 . 4  
1 4 6 1 . 7  

1460 
1 4 5 8  
1 4 5 8  
1460  

Manning's n Values num= 3  
Sta n Val Sta nval Sta n Val 

5288 .27  . 0 5  9970 , 0 1 5  10010  . 0 5  

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Erpan 
9970 10010 480 5 0 7 . 7 1  530 .1 . 3  

Blocked Obstructions num= 1 
Sta L Sta R Elev 
14500  16750  1 4 6 4 . 0 1  

CROSS SECTION OUTPUT 

E.G. Elev lftl 
Vel Head Iftl 
W.S. Elev lit1 
Crit W.S. Ifti 
E.G. Slope lftlftl 
Q Total lcfsl 
Top Width Ifti 
Vel Total Iftlsl 
Max Chl Dpth lftl 
Conv. Total lcfsl 
Length Wtd. (it) 
Min Ch El (it1 
Alpha 
Frctn Loss lft) 
C k E LOSS lft) 

Profile IPF 2  

1 4 6 0 . 3 7  Element Left OB Channel 
0 .20  Wt. n-Val. 0 . 0 5 0  0 . 0 1 5  

1460 .17  Reach Len. (ftl 4 8 0 . 0 0  5 0 7 . 7 1  
1459 .63  Flow Area lsq ftl 1 3 4 6 . 7 1  8 6 . 6 6  

0 .004014 Area ( s s  ftl 1 3 4 6 . 7 1  8 6 . 6 6  

Rioht OB 

13333.00  Flow lcfsl 2611 .05  8 8 7 . 5 1  
4143 .67  Top Width (ftl 1 6 4 3 . 5 6  3 9 . 5 8  

2 . 6 1  Avg. Vel. lftlsl 1 . 9 4  1 0 . 2 4  
5 .37  Hydr. Depth Ift) 0 . 8 2  2 . 1 9  

210444 .1  Conv. lcfsl 4 1 2 1 2 . 1  14008 .2  
520.95  Wetted Per. lftl 1643 .98  4 1 . 5 8  

1454.80  Shear Ilblsq ftl 0 . 2 1  0 .52  
1 . 9 1  Stream Power Ilblft s )  0 . 4 0  5 . 3 5  
2 . 9 4  Cum Volume (acre-ftl 4875.54  979.93  
0 .02  Cum SA (acres1 3 9 7 0 . 9 8  2 1 9 . 7 8  

Warning: Divided flow computed for this cross-section. 
Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less 

than 0 . 7  or greater than 1 . 4 .  This may indicate the need for additional cross sections 
Warning: The energy loss was greater than 1 . 0  ft 1 0 . 3  mi. between the current and previous cross 

section. This may indicate the need for additional cross sections. 

FLOW DISTRIBUTION OUTPUT Profile #PF 2 

Left Sta Right Sta Flow Area W.P. % Conv. Hydr D. Velocity 
lftl lft) (C f . 51  isq ftl lftl Iftl Iftlsl 
5288 .27  5756.44  3 . 1 7  9 . 2 9  1 1 8 . 2 5  0 . 0 2  0 . 0 8  0 . 3 4  
5756 .44  6224 .62  4 . 7 0  8 . 1 0  4 6 . 5 7  0 . 0 4  0 .17  0 . 5 8  
6224 .62  7 1 6 0 . 9 6  
7 1 6 0 . 9 6  7 6 2 9 . 1 3  3 . 0 1  5 . 5 6  35 .49  0 . 0 2  0 .16  0 . 5 4  
7 6 2 9 . 1 3  8097 .31  1 0 5 9 . 9 7  5 1 6 . 0 6  445 .85  7 . 9 5  1 . 1 6  2 . 0 5  
8 0 9 7 . 3 1  8 5 6 5 . 4 8  1 1 6 6 . 7 3  5 2 6 . 2 7  405 .45  8 . 7 5  1 . 3 0  2 . 2 2  
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Warning: Divided flow computed for this cross-section. 
Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less 

than 0.7 or greater than 1.4. This may indicate the need for additional cross sections 
Warning: The energy loss was greater than 1.0 ft 10.3 ml. between the current and previous cross 

section. This may indicate the need for additional crass sections. 

CROSS SECTION RIVER: Powerline FRS 
REACH: Powerline RS: 16.753 

INPUT 
Descrintion: - - ~  ---. ~-~~ ~ 

Station Elevation Data n u =  6 5 
Sta Elev Sta Elev Sta Elev Sta Elev sta Elev 

5564.74 1460 5713.27 1458.29 5768.23 1458 5778.22 1456.35 5792.96 1458 
6059.02 1460 6405 1459 6710 1460.4 7060 1462 7460 1459.3 

Manning's n Values n u =  3 
Sta n Val Sta n Val Sta n Val 

5564.74 .05 9985 ,015 10020 .05 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9985 10020 500 461.9 500 .1 . 3  

Ineffective Flow n m =  1 
Sta L Sta R Elev 
14730 16545 1460 

Blocked Obstructions n u =  1 
Sta I. Sta R Elev 
15500 16545 1459 

CROSS SECTION OUTPUT Profile #PF 2 

E.G. Elev Iftl 
Vel Head Iftl 
W.S. Elev lftl 
Crit W.S. Iftl 
E.G. Slope iftlftl 
Q Total icfsl 
Top Width iftl 
Vel Total iftlsl 
Max Chl Dpth If tl 
Conv. Total icfsl 
Length Wtd. iftl 
Min Ch El lft) . . 
Alpha 
Frctn Loss iftl 
C & E LOSS iftl 

1457.40 Element 
0.42 Wt. n-Val. 

1456.98 Reach Len. iftl 
1456.98 Flow Area lsq ft) 
0.008531 Area isq ftl 
13333.00 Flow icfsl 
4056.16 Top Width Iftl 

3.29 Avg. Vel. Ift/sl 
5.18 Hydr. Depth iftl 

144352.8 Conv. icfsl 
Wetted Per. ittl 

1451.80 Shear ilblsq it1 
2.51 Stream Power ilb/ft sl 

Cum Volume lacre-ftl 
C m  SA lacresl 

Left OB 
0.050 

Channel 
0.015 

Right OB 
0.050 

Warning: The energy equation could not be balanced within the specified number of iterations. The 
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program used critical depth for the water surface and continued on with the calculations. 
Warning: Divided flow computed for this cross-section. 
Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less 

than 0 . 7  or greater than 1 . 4 .  This may indicate the need for additional cross sections. 
warning: The energy loss was greater than 1 . 0  ft 10.3 mi. between the current and previous cross 

section. This may indicate the need for additional cross sections. 

FLOW DISTRIBUTION OUTPUT Profile #PF 2  

Left Sta 
lft) 
5 5 6 4 . 7 4  
6 0 0 6 . 7 7  
7332.84  

Right Sta 
Ift) 
6 0 0 6 . 7 7  

Flow 
(cfs) 
3 . 3 9  

1 8 . 7 0  
1 2 4 0 . 5 8  

5 2 . 7 9  
5 2 . 7 5  

2 9 . 5 0  
3 7 5 . 2 1  
5 2 6 . 2 4  

8 5 . 3 0  
1 . 8 8  

3 3 7 1 . 5 6  
2 7 0 0 . 5 2  

1 0 . 9 5  

Area 
1sq ft) 

2 . 9 8  

1 7 . 5 2  
4 7 6 . 9 2  

4 6 . 9 6  
5 5 . 1 9  

4 . 2 5  
2 3 . 2 4  
2 8 . 5 0  

9 . 4 6  
0 . 6 5  

9 5 7 . 1 7  
8 4 4 . 4 2  

7 . 6 1  

W.P. 
lft) 
9 . 5 4  

6 1 . 8 3  
4 4 2 . 1 8  
1 5 3 . 2 2  
2 2 9 . 7 6  

4 . 9 1  
7 . 5 7  
7 . 5 9  
7 . 3 8  
2 . 8 1  

6 3 9 . 8 5  
6 5 2 . 5 1  

1 9 . 5 3  

Hydr D. 
lft) 
0 . 3 2  

Velocity 
(ftlsl 

1 . 1 4  

1 . 0 7  
2 . 6 0  
1 . 1 2  
0 . 9 6  

6 . 9 4  
1 6 . 1 4  
1 8 . 4 7  

9 . 0 2  
2 . 8 9  
3 . 5 2  
3 . 2 0  
1 . 4 4  

Warning: The energy equation could not be balanced within the specified number of iterations. The 
program used critical depth for the water surface and continued on with the calculations. 

Warning: Divided flow computed for this cross-section. 
Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less 

than 0 . 7  or greater than 1 . 4 .  This may indicate the need for additional cross sections. 
Warning: The energy l o s s  was greater than 1 . 0  ft 1 0 . 3  m). between the current and previous cross 

section. This may indicate the need for additional cross sections. 

CROSS SECTION RIVER: Powerline FRS 
REACH: Powerline RS: 1 6 . 6 6 5  

INPU? 
Description: 
Station Elevation Data n m =  7 8  

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
5 5 6 8 . 4  1 4 5 9 . 7  5670  1 4 5 8  5 8 8 3 . 5 7  1 4 5 4 . 7 9  6 1 5 5  1 4 5 6 . 6  6585  1 4 5 6 . 2  

6775  1 4 5 8  6825 1 4 5 8 . 4  6865  1 4 5 8  6 9 9 5 1 4 5 7 . 3  7 1 8 0  1 4 5 7  
7505 1 4 5 6 . 6  7745  1 4 5 6  7770 1 4 5 5  7 7 9 5  1 4 5 4  8 1 3 0  1 4 5 2  
8140 1 4 5 0 . 5  8 1 5 5  1 4 5 2  8 2 1 5  1 4 5 2 . 9  8 2 5 5  1 4 5 4  8 3 1 5  1 4 5 4 . 3  
8370  1454 8 5 9 5  1 4 5 4  8 7 0 5  1 4 5 3 . 1  8 8 0 5  1 4 5 4  8 8 8 0 1 4 5 4 . 3  
8 9 5 0  1 4 5 4  9430 1 4 5 3 . 6  9640 1 4 5 3 . 8  9730  1 4 5 4 . 7  9965  1 4 5 4  

Manning's n Values n u =  3  
Sta n Val Sta n Val Sta n Val 

5 5 6 8 . 4  . 0 5  9980 , 0 1 5  1 0 0 1 5  . 0 5  

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan 
9980 1 0 0 1 5  480  4 7 7 . 3 3  480  .1 . 3  

Ineffective Flow n u =  I 
Sta L Sta R Elev @ 1 5 1 5 0  1 6 6 3 5  1 4 5 6  

CROSS SECTION OUTPUT Profile #PF 2  
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E.G. Elev lftl 
Vel Head lit) 
W.S. Elev lftl 
Crit W.S. Iftl 
E.G. Slope lftlfti 
Q Total Icisl 
Top Width lit1 
Vel Total lftlsl 
Max Chl Dpth (ftl 
Conv. Total lcfsl 
Length Wtd. lft) 
Min Ch El lftl 
Alpha 
Frctn Loss lftl 
C & E LOSS lftl 

1454.52 Element 
0.50 Wt. n-Val. 

1454.02 Reach Len. Iftl 
1454.02 Flow Area lsq ftl 
0.003465 Area (sq ftl 
13333.00 Flow Icfsl 
5728.28 Top Width Iftl 

2.46 Avg. Vel. lftlsl 
4.82 Hydr. Depth Iftl 

226520.0 Conv. (cfs) 
479.70 Wetted Per. Iftl 
1449.20 Shear llb/sq ftl 

5.33 Streampower Ilb/ft r 
1.71 Cum Volume lacre-fti 
0.06 Cum SA (acres) 

Left 0B 
0.050 
480.00 
829.28 
829.28 
1227.61 
1650.46 

Channel 
0.015 
477.33 
133.80 

Right OB 
0.050 
480.00 
4458.94 
4869.84 
10221.07 
4042.83 

2.29 
1.41 

173650.0 
3169.62 

0.30 
0.70 

361.59 
335.64 

Warning: The energy equation could not be balanced within the specified nwnber of iterations. The 
program used critical depth for the water surface and continued on with the calculations. 

Warning: Divided flaw computed for this cross-section. 
Warning: The energy loss was greater than 1.0 ft (0.3 ml. between the current and previous cross 

section. This may indicate the need for additional cross sections. 
Warning: During the standard step iterations, when the assumed water surface was set equal to 

critical depth, the calculated water surface came back below critical depth. This indicates 
that there is not a valid subcritical answer. The program defaulted to critical depth. 

Note: Multiple critical depths were found at this location. The critical depth with the lowest. 
valid. 

water surface was used. 

FLOW DISTRIBUTION OUTPUT Profile #PF 2 

Left Sta 
lftl 

Right Sta 
lftl 

Flow 
(cfsl 

987.96 
20.09 
74.88 
105.55 
39.13 
209.31 
397.46 
509.20 
482.15 
286.22 
1870.67 
3667.43 
80.23 

1814.30 
2697.83 
90.59 

Area 
1sq ftl 
506.80 
44.67 
95.03 
134.94 
47.84 
19.06 
27.90 
32.28 
31.24 
23.32 
910.40 
1363.46 
75.15 

848.29 
1134.06 
127.58 

W.P. 
Iftl 

421.13 
334.97 
307.26 
441.16 
146.31 
7.14 
7.07 
7.02 
7.02 
7.39 

662.05 
662.01 
145.93 

580.91 
662.02 
456.71 

% Canv. 

7.41 
0.15 
0.56 
0.79 
0.29 
1.57 
2.98 
3.82 
3.62 
2.15 
14.03 
27.51 
0.60 

13.61 
20.23 
0.68 

Hydr D. 
Ift) 
1.20 

Velocity 
(ftlsl 
1.95 
0.45 
0.79 
0.78 
0.82 
10.98 
14.25 
15.77 
15.43 
12.27 
2.05 
2.69 
1.07 

2.14 
2.38 
0.71 

Warning: The energy equation could not be balanced within the specified number of iterations. The 
program used critical depth for the water surface and continued on with the calculations. 

Warning: Divided flow computed for this cross-section. 
Warning: The energy loss was greater than 1.0 ft (0.3 ml. between the current and previous cross 

section. This may indicate the need for additional cross sections. 
Warning; During the standard step iterations, when the assumed water surface was set equal to 

critical depth, the calculated water surface came back below critical depth. This indicates 
that there is not a valid subcritical answer. The program defaulted to critical depth. 

Note: Multiple critical depths were found at this location. The critical depth with the lowest, 
valid, 

water surface was used. 

CROSS SECTION RIVER: Powerline FRS 
REACH: Powerline RS: 16.575 

INPUT 
Description: 
Station Elevation Data num= 82 

S r n  Flev Sta Elev Sta Elev Sta Elev Sta Elev 
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Manning's n Values nun= 3 
Sta n Val Sta n Val Sta n V a l  

4 8 1 4 . 4 6  .05 9980 -015 10005 .05 

~ a n k  Sta: Left ~ight Lengths: Left Channel Right Coeff Contr. 
99RO 10005 510 563.38 510 .1 ~ ~ ~ 

Ineffective Flow "urn= 1 
Sta L Sta R Elev 
15170 16850 1454 

CROSS SECTION OUTPUT Profile #PF 2 

E.G. Elev Ifti 
Vel Head (ftl 
W.S. Elev (£ti 
Crit W.S. (ftl 
E.G. Slope (ftlft) 
Q Total (cfsl 
TOP Width (it1 
Vel Total (ft/sl 
Max Chl Dpth (ft) 
Conv. Total lcfsl 
Length Wtd. Iftl 
Min Ch El (ft) 
Alpha 
Frctn Loss (£ti 
C & E LOSS lftl 

Element 
Wt. n-Val. 
Reach Len. (ft) 
  low Area (sq f t) 
Area (sq ft) 
Flow (~fsl 
TOP Width (ft) 
Avg. Vel. (ft/s) 
Hydr. Depth (ft) 
Conv. (cfs) 
wetted Per. (ft) 
Shear (1b/sq ftl 
Stream Power (lblft s )  
Cum V o l u m e  (acre-it) 
Cum SA (acres1 

Left 08 
0.050 

C h a n n e l  
0.015 

Right OB 
0.050 
510.00 

Warning: Divided flow computed for this cross-section. 
Warning: The conveyance ratio (ugstream conveyance divided by downstream conveyance) is less 

than 0.7 or greater than 1.4. This may indicate the need for additional cross sections 
Warning: The energy loss was greater than 1.0 ft (0.3 ml. between the current and previous cross 

section. This may indicate the need for additional cross sections. 

FLOW DISTRIBUTION OUTPUT Profile #PF 2 

Left Sta Rioht Sta Flow Area W.P. % Con". Hydr D. Velocity 
ifri lfvl Irfsl Lsa ftl Ift) iftl lftrsi 

Warning: Divided flow computed for this cross-section. 
Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less 

than 0.7 or greater than 1.4. This may indicate the need for additional cross sections. 
Warnlng: The energy loss was greater than 1.0 ft (0.3 ml. between the current and previous cross 

section.   his may indicate the need for additional cross sections. 
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CROSS SECTION 
REACH: Powerllne 

INPUT 
Description: 
Station Elevation 

Sta Elev 
4 2 2 6 . 4 1  1454 

RIVER: Powerline FRS 
RS: 1 6 . 4 6 8  

Data ntm= 8 5  
Sta Elev Sta E l e v  

Manning's n Values num= 3  
Sta n Val Sta n Val Sta n Val 

4 2 2 6 . 4 1  . 0 5  9985 . 0 1 5  1 0 0 1 0  . 0 5  

Sta 
5230 
5400 
6170 
6285 
6465 
7560 
8 3 2 5  
9420 
9985 

1 0 0 2 5  
1 0 0 5 0  
1 0 5 8 0  
1 2 0 5 0  
1 2 9 6 0  
1 5 7 3 0  
1 7 0 2 5  
1 7 3 7 0  

Elev 
1 4 5 3  

1 4 5 4 . 3  
1 4 5 2  

1 4 4 9 . 7  
1 4 5 0 . 7  
1 4 5 1 . 1  

1 4 4 8  
1 4 4 8 . 5  

1 4 4 9  
1 4 4 8  

1 4 4 5 . 6  
1 4 4 5  

1 4 4 9 . 3  
1 4 4 8 . 4  
1 4 4 7 . 8  
1 4 4 9 . 9  

1 4 5 4  

Sta Elev 
5240 1 4 5 2  
5450 1454 
6220 1 4 5 2 . 1  
6290  1 4 5 0  

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr 
9985 1 0 0 1 0  500  5 0 0 . 9 5  490 .1 

Ineffective Flow num= 1 
Sta L Sta R Elev 
14000 1 7 3 9 5  1 4 5 2  

CROSS SECTION OUTPUT Profile #PF 2  

E.G. Elev iftl 
Vel Head iftl 
W.S. Elev (£ti 
Crit W.S. iftj 
E.G. Slope ift/ftl 
Q T o t a l  Icfsl 
Top Width Iftl 
Vel Total Ift/si 
Max Chl Dpth ifti 
Canv. Total (cfsl 
Length Wtd. lftl 
Min Ch E l  ifti 
Alpha 
Frctn Loss lit1 
C k E LOSS iftl 

1 4 4 9 . 1 0  Element Left OE 
0 . 3 8  Wt. n-Val. 0 . 0 5 0  

1 4 4 8 . 7 2  Reach Len. ift) 5 0 0 . 0 0  
1 4 4 8 . 6 4  Flow Area is9 ftl 1 1 8 3 . 9 8  

0 . 0 0 7 8 5 1  Area lsq ft) 1 1 8 3 . 9 8  
1 3 3 3 3 . 0 0  Flow (cfs) 2644.60  

4 9 1 0 . 5 0  Top Width (£ti 1 5 8 4 . 1 8  
3 . 3 2  Avg. Vel. ift/s) 2 . 2 3  
5 . 7 2  Hydr. Depth (it) 0 . 7 5  

1 5 0 4 7 7 . 9  Conv. lcfsi 2 9 8 4 7 . 3  
4 9 3 . 8 4  Wetted Per. (ft) 1 5 8 4 . 4 9  

1 4 4 3 . 0 0  Shear (lblsq ft) 0 . 3 7  
2 . 2 4  Stream Power (lb/ft sl 0 . 8 2  
2 . 4 9  Cum Volume lacre-ft) 4 8 3 3 . 5 7  
0 . 0 3  Cum SA (acres) 3 9 0 9 . 4 2  

Channel Right OB 
0 . 0 1 5  0 . 0 5 0  

Warning: Divided flow computed £or this cross-section. 
Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less 

than 0 . 7  or greater than 1 . 4 .  This may indicate the need for additional cross sections 
Warning: The energy loss was greater than 1 . 0  ft ( 0 . 3  m). between the current and previous cross 

section. This may indicate the need for additional cross sections. 

FLOW DISTRIBUTION OUTPUT Profile #PF 2  

Left Sta Right Sta Flow Area W.P. % Conv. Hydr D. Velocity 
ift) Iftl Icfsl (SCI ft) (ft) iftl Ift/S) 
8 2 5 7 . 4 2  8 8 3 3 . 2 8  1 9 6 . 9 4  1 5 5 . 6 3  4 3 4 . 0 1  1 . 4 8  0 . 3 6  1 . 2 7  

9 9 9 5 . 0 0  1 0 0 0 0 . 0 0  3 7 4 . 6 4  2 1 . 0 8  5 . 8 3  2 . 8 1  4 . 2 2  1 7 . 7 7  
1 0 0 0 0 . 0 0  1 0 0 0 5 . 0 0  3 2 8 . 2 1  1 9 . 8 3  6 . 1 0  2 . 4 6  3 . 9 7  1 6 . 5 5  
1 0 0 0 5 . 0 0  RB 1 0 0 1 0 . 0 0  2 4 . 8 1  3 . 5 1  3 . 8 6  0 . 1 9  1.11 7 . 0 7  
1 0 0 1 0 . 0 0  1 0 7 4 8 . 5 0  5 1 5 5 . 8 6  1 3 4 8 . 6 1  7 2 7 . 5 5  3 8 . 6 7  1 . 8 5  3 . 8 2  
1 0 7 4 8 . 5 0  1 1 4 8 7 . 0 0  4 4 6 2 . 9 6  1 2 4 4 . 1 6  7 3 8 . 5 0  3 3 . 4 7  1 . 6 8  3 . 5 9  
1 1 4 8 7 . 0 0  1 2 2 2 5 . 5 0  3 4 . 5 9  3 2 . 5 8  1 2 0 . 1 3  0 . 2 6  0 . 2 7  1 . 0 6  
1 2 2 2 5 . 5 0  1 2 9 6 4 . 0 0  1 4 2 . 4 2  9 3 . 6 6  2 0 1 . 4 2  1 . 0 7  0 . 4 6  1 . 5 2  
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warning: Divlded flow computed for this cross-section. 
Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less 

than 0.7 or greater than 1.4. This may indicate the need for additional cross sections 
Warning: The energy loss was greater than 1.0 ft 10.3 m). between the current and previous cross 

section. This may indicate the need for additional cross sections. 

CROSS SECTION RIVER: Powerline FRS 
REACH: Powerline RS: 16.373 

INPUT 
n~ccrinrion: -.....r.- ~~~ 

Station Elevation Data n m =  102 
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 

4359.5 1452.4 4630 1452.5 4915 1451.6 5285 1451.5 5505 1450.3 
5625 1450 5635 1448.5 5645 1450 5785 1450.4 5920 1449.8 
6030 1450 6275 1448.4 6350 1448 6360 1446.6 6370 1448 

3 Manning's n Values n m =  
Sta n Val Sta n Val Sta n Val 

4359.5 .05 9975 ,015 10030 .05 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. 
9975 10030 530 518.74 519 .1 

Ineffective Flow num= 1 
Sta L Sta R Elev 
12480 16130 1450 

Blocked Obstructions nun= 1 
Sta L Sta R Elev 
13395 13915 1444 

CROSS SECTION OUTPUT Profile UPF 2 

E.G. Elev lftl 
Vel Head lft) 
W.S. Elev lftl 
cr1t W.S. lftl 
E.G. Slope Iftlftl 
Q Total lcfsl 
Top Width lftl 
Vel Total Iftls) 
Max Chl Dpth lftl 
Conv. Total Icfsl 
Length Wtd. lit) 
Mln Ch El lit1 
Alpha 
Frctn Loss lit) 
C k E LOSS Ift) 

1446.57 Element 
0.67 Wt. "-Val. 

1445.90 Reach Len. lftl 
1445.90 Flow Area lsq ft) 
0.003545 Area lsq ft) 
13333.00 Flow lcfsl 
5786.01 Top Width lftl 

2.98 Avg. Vel. Iftls) 
6.10 Hydr. Depth lft) 

223929.8 Conv. lcfs) 
Wetted Per. Ift) 

1439.80 Shear Ilblsq ft) 
4.88 Stream Power llb/ft 

Cum Volume lacre-ftl 
Cum SA (acres) 

Left OB Channel Riaht OB 

Warnlng: The energy equation could not be balanced within the specified number of iterations. The 
program used critical depth for the water surface and continued on with the calculations. 

ml. between the current and previous cross 
section. This may indicate the need for additional cross sections. 
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FLOW DISTRIBUTION OUTPUT 

Left Sta Right Sta 
Iftl lftl 
8 2 9 0 . 3 5  8 8 5 1 . 9 0  
8 8 5 1 . 9 0  9 4 1 3 . 4 5  

Profile XPF 

Area W.P. 
1sq ftl lftl 

4 5 . 4 4  1 7 5 . 2 1  
6 4 6 . 6 6  5 6 1 . 6 1  

1 0 0 7 . 1 5  561 .57  

8 Conv. Hydr D. Velocity 
lftl IftISl 
0 . 2 6  0 . 6 7  
1 . 1 5  1 . 8 2  
1 . 7 9  2 . 4 5  
2 . 3 0  8 . 9 3  
5 . 1 7  1 5 . 6 7  

Warning: The energy equation could not be balanced within the specified number of iterations. The 
program used critical depth for the water surface and continued on with the calculations. 

Warning: Divided flow computed for this cross-section. 
Warning: The energy l o s s  was greater than 1 . 0  ft ( 0 . 3  m). between the current and previous cross 

section. This may indicate the need for additional cross sections. 

CROSS SECTION RIVER: Powerline FRS 
REACH: Powerline RS: 1 6 . 2 7 5  

INPUT 
Description: 
Station Elevation Data 

Sta Elev Sta 
5 3 9 0 . 3  1 4 4 6 . 9  5575 

6215 1 4 4 4  6220 
6285 1 4 4 3 . 8  6295 
6685 1 4 4 4 . 7  6815 
7015 1 4 4 4  7060 
7235 1 4 4 4  7270 
7580 1 4 4 3 . 1  7670 
8 0 0 5  1 4 4 3 . 2  8055  
8360 1 4 4 4 . 1  8430 

numi 
Elev 
1 4 4 6  

1 4 4 3 . 9  
1444  

9 3  
sta 

5725 
6225 
6420 
6895 
7100 
7320 
7750 
8130 
8540 
8890 
9210 
9990 

1 0 1 3 0  
1 0 6 7 0  
1 1 0 9 0  
1 1 7 6 0  
1 2 2 9 0  
1 2 6 3 0  
1 3 0 8 0  

Elev 
1 4 4 5 . 4  

1444  
1444 

1 4 4 3 . 6  
1444  

1 4 4 3 . 5  
1 4 4 3 . 5  
1 4 4 3 . 2  
1 4 4 3 . 1  
1 4 3 9 . 8  

1 4 4 3  
1 4 4 0  

1 4 4 1 . 2  
1 4 4 0  

1 4 4 2 . 5  
1 4 4 2 . 6  
1 4 4 3 . 9  

1 4 4 4  
1 4 4 4 . 2  

Sta 
6030 
6245 
6490 
6970 
7150 
7400 
7785 
8190 
8620 
8950 
9300 
9995 

1 0 2 5 0  
1 0 6 9 0  
1 1 1 7 0  
1 1 9 7 0  
1 2 3 6 5  
1 2 6 7 0  

Elev 
1 4 4 4 . 9  
1 4 4 4 . 3  
1 4 4 3 . 8  

1 4 4 4  
1 4 4 4  

1 4 4 3 . 5  
1 4 4 3 . 9  
1 4 4 3 . 2  
1 4 4 3 . 9  
1 4 3 9 . 5  

1 4 4 3  
1 4 3 8  

1 4 4 0 . 6  
1 4 4 1 . 6  

1 4 4 2  
1 4 4 3 . 4  

1 4 4 4  
1 4 4 4 . 3  

Sta 
6145 
6275 
6535 
6995 
7 1 9 5  
7 5 2 5  
7 8 8 5  
8310 
8820 
9010 
9400 

1 0 0 0 0  
1 0 3 7 5  
1 0 7 2 5  
1 1 4 8 0  
1 2 0 9 0  
1 2 4 5 0  
1 2 7 9 0  

Elev 
1 4 4 5 . 3  

1 4 4 4  
1444 

1 4 4 3 . 4  
1 4 4 4 . 8  
1 4 4 3 . 4  

1 4 4 4  
1 4 4 4  

1 4 4 3 . 4  
1 4 4 0  

1 4 4 3 . 5  
1 4 3 6 . 9  
1 4 3 9 . 6  

1 4 4 0  
1 4 4 2 . 8  

1 4 4 2  
1 4 4 4 . 5  

1444  

Manning's n Values n m =  3  
Sta n Val Sta n Val Sta n Val 

5 3 9 0 . 3  . 0 5  9990 , 0 1 5  1 0 0 1 0  . 0 5  

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan 
9990 10010 630  4 7 2 . 4 9  490  .1 . 3  

Ineffective Flow nun= 1 
Sta L Sta R Elev 
1 1 7 3 0  1 3 0 8 0  1446 

CROSS SECTION OUTPUT Profile #PF 2  

E.G. Elev lftl 
Vel Head Iftl 
W.S. Elev (ftl 
Crit. W.S. iftl 
E.G. Slope Iftlftl 
Q Total Icfsl 
Top Width lft) 
V e l  Total lftlsl 
Max Chl Dpth lftl 
Conv. Total lcfsl 
Length wed. Iftl 
Min Ch E l  ifti 
Alpha 

Powerline FRS 

1 4 4 3 . 8 1  Element Left OB 
0 . 7 4  Wt. n-Val. 0 . 0 5 0  

1 4 4 3 . 0 7  Reach Len. iftl 6 3 0 . 0 0  
1 4 4 3 . 0 7  Flow Area lsq ftl 1 4 4 4 . 2 0  

0 . 0 0 4 2 3 8  Area (sq ftl 1 4 4 4 . 2 0  
1 3 3 3 3 . 0 0  Flow lcfsl 3 5 5 1 . 3 6  

3 2 3 5 . 0 4  Top Width lftl 1 0 0 8 . 2 9  
3 . 0 0  Avg. Vel. Iftlsl 2 . 4 6  
6 . 1 7  Hydr. Depth Iftl 1 . 4 3  

2 0 4 8 0 9 . 1  Conv. Icfsl 5 4 5 5 2 . 6  
5 2 5 . 9 5  Wetted Per. lfti 1 0 0 8 . 6 2  

1 4 3 6 . 9 0  Shear (lbtsq £ti 0 . 3 8  
5 . 3 0  Stream Power Ilblft sl 0 . 9 3  
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Channel Right OB 
0 . 0 1 5  0 . 0 5 0  

4 7 2 . 4 9  4 9 0 . 0 0  
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FrCtn Loss (ftl 1.86 cum volume (acreit) 4797.90 972.61 142.24 
c & E LOSS lit) 0.07 cum SA lacresl 3878.85 217.52 166.78 

warning: The energy equation could not be balanced within the specified n d e r  of iterations. The 
program used critical depth for the water surface and continued on with the calculations. 

warning: Divided flow computed for this cross-section. 
warning: The energy loss was greater than 1.0 ft 10.3 m). between the current and previous cross 

section. This may indicate the need for additional cross sections. 
warning: During the standard step iterations, when the assumed water surface was set equal to 

critical depth, the calculated water surface came back below critical depth. This indicates 
that there is not a valid subcritical answer. The program defaulted to critical depth. 

~ote: Multlple critical depths were found at this location. The critical depth with the lowest, 
valid, 

water surface was used. 

FLOW DISTRIBUTION OUTPUT Profile #PF 2 

Left Sta 
lftl 
8610.09 
9070.06 
9530.03 
LB 9990.00 
9994.00 
9998.00 

Right Sta 
lft) 
9070.06 

Flow 
(CfSI 

1736.75 
76.46 

1738.15 
229.34 
393.18 
485.88 
393.18 
229.34 
2135.81 
2845.83 
2339.04 
566.08 
158.86 
5.10 

Area 
isq it1 
585.84 
99.20 
759.16 
15.48 
21.07 
23.80 
21.07 
15.48 
739.98 
879.03 
781.55 
333.59 
155.63 
15.21 

8 Conv. 

13.03 
0.57 
13.04 
1.72 
2.95 
3.64 
2.95 
1.72 
16.02 
21.34 
17.54 
4.25 
1.19 
0.04 

Hydr D. 
(ft) 
2.43 

Velocity 
Ift/S) 
2.96 
0.77 
2.29 
14.82 
18.66 
20.42 
18.66 
14.82 
2.89 
3.24 
2.99 
1.70 
1.02 
0.34 

Warning: The energy equation could not be balanced within the specified number of iterations. The 
program used critical depth for the water surface and continued on with the calculations. 

Warning: Divided flow computed for this crass-section. 
warning: The energy loss was greater than 1.0 ft (0.3 ml. between the current and previous cross 

section. This may indicate the need for additional cross sections. 
Warning: During the standard step iterations, when the assumed water surface was set equal to 

critical depth, the calculated water surface came back below critical depth. This indicates 
that there is not a valid subcritical answer. The program defaulted to critical depth. 

Note: Multiple critical depths were found at this location. The critical depth with the lowest. 
valid, 

water surface was used. 

CROSS SECTION RIVER: Powerline FRS 
REACH: Powerline RS: 16.185 

~ ~~ 

Station Elevation Data nun= 55 
Sta Elev Sta Elev Sta Elev sea Elev Sta Elev 

4450.53 1444.6 4615 1444 4745 1443.7 4920 1443.2 5400 1443 
5850 1442 63401441.6 6900 1440 6915 1439.2 6930 1440 
6970 1440.2 7140 1439.3 7195 1440.2 7275 1439.8 7335 1440 

Manning's n Values n m =  3 
Sta n Val Sta n Val Sta n Val 

4450.53 .05 9990 .015 10025 .05 

11055 12345 1442 

Powerlinc FRS 213 Spillway Flow 
Page 61 of 120 



Blocked Obstruct~ons mum= I 
Sta L Sta R Elev 
11055 12345 1439 

CROSS SECTION OUTPUT Profile #PF 2 

E.G. Elev Ifti 
Vel Head ifti 
W.S. Elev lfti 
Crit W.S. lit1 
E . G .  Slope Iftlftl 
Q Total icfSl 
Top Wldth (it1 
Vel Total iftlsl 
Mar Chl Dpth iftl 
Conv. Total icfsl 
Length Wtd. (it1 
Min Ch El (it1 
Alpha 
Frctn Loss ifti 
C h E 1,OSS lfti 

1440.22 Element Left OB Channel Right 08 
0.52 Wt. "-Val. 0.050 0.015 0.050 

1439.70 ReachLen. lftl 675.00 516.84 450.00 
1439.70 Flow Area (sq ftl 2392.16 144.59 2549.70 
0.003006 Area lsq ftl 2392.16 144.59 2890.48 
13333.00 Flow lcfsi 3759.45 1974.91 7598.65 
4432.46 Top Width (ftl 2597.73 35.00 1799.73 

2.62 Avg. Vel. I€t/sl 1.57 13.66 2.98 
5.70 Hydr. Depth Iftl 0.92 4.13 2.48 

243190.0 Conv. (cfsl 68571.2 36021.8 138597.1 
579.94 Wetted Per. (ftl 2597.97 36.26 1030.69 
1434.00 Shear llblsq ftl 0.17 0.75 0.46 

4.86 Stream Power llb/ft sl 0.27 10.22 1.38 
1.52 Cum Volume lacre-ftl 4770.16 971.30 108.20 
0.01 Cwn SA (acres1 3852.77 217.23 144.24 

Warning: The energy equation could not be balanced within the specified number of iterations. The 
program used critical depth for the water surface and continued on with the calculations. 

Warning: Divided flow computed for this cross-section. 
Warning: The energy loss was greater than 1.0 ft 10.3 m). between the current and previous cross 

section. This may indicate the need for additional cross sections. 
Warning: During the standard step iterations, when the assumed water surface was set equal to 

critical depth, the calculated water surface came back below critical depth. This indicates 
that there is not a valid subcritical answer. The program defaulted to critical depth. 

Note: Multiple critical depths were found at this location. The critical depth with the lowest. 
valid. 

water surface was used. 

FLOW DISTRIBUTION OIJTPUT Profile #PF 2 

Left Sta 
Iftl 
6666.32 
7220.26 
7774.21 

Riaht Sta Flow 
ICfSi 
13.22 
75.76 
303.60 
835.49 
1577.57 
953.74 
230.96 
584.30 
527.33 
409.06 
223.27 
1622.46 
3005.03 
1619.68 
1050.38 
301.16 

Area 
1sq ftl 
25.00 
99.34 
302.61 
555.48 
813.49 
596.21 
21.72 
37.32 
34.67 
29.77 
21.12 
569.26 
823.86 
568.59 
438.48 
149.51 

W.P. 
Iftl 

119.54 
274.35 
553.95 
553.95 
554.12 
542.07 
7.54 
7.25 
7.03 
7.03 
7.40 

232.09 
232.00 
232.00 
232.00 
102.60 

"6 Conv. 

0.10 
0.57 
2.28 
6.27 
11.83 
7.15 
1.73 
4.38 
3.96 
3.07 
1.67 
12.17 
22.54 
12.15 
7.88 
2.26 

Hydr D. Velocity 
lftl IftlSi 
0.21 0.53 
0.36 0.76 

Warning: The energy equation could not be balanced within the specified number of iterations. The 
program used critical depth for the water surface and continued on with the calculations. 

Warning: Divlded flow computed for this cross-section. 
Warning: The energy loss was greater than 1.0 ft 10.3 m). between the current and previous cross 

section. This may indicate the need for additional cross sections. 
Warning: During the standard step iterations, when the assumed water surface was set equal to 

critical depth, the calculated water surface came back below critical depth. This indicates 
that there is not a valid subcritical answer. The program defaulted to critical depth. 

Note: Multiple critical depths were found at this location. The critical depth with the lowest. 
valid, 

water surface was used. 

CROSS SECTION RIVER: powerline FRS 
REACH: Powerline RS: 16.087 

INPUT 
Description: 
Station Elevation Data num= 71 

Sta Elev Sta Elev Sta Elev sta Elev Sta Elev 
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Manning's n Values nun= 3  
Sta n Val Sta n Val Sta n V a l  

4 3 8 4 . 0 6  . 0 5  9985 , 0 1 5  1 0 0 1 5  . 0 5  

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan 
9985 1 0 0 1 5  2 6 0  4 8 6 . 1 3  4 8 5  .1 . 3  

Ineffective Flow num= 2  
Sta L Sta R Elev Sta L Sta R Elev 

4 3 8 4 . 0 6  7 0 3 5  1 4 3 9  1 0 5 8 5  1 1 6 5 5  1 4 3 9  
Blocked Obstructions nun= 1 

Sta L Sta R Elev 
4 3 8 4 . 0 6  7 0 3 5  1 4 3 8  

CROSS SECTION OUTPUT Profile #PF 2  

E.G. Elev lfti 1 4 3 6 . 8 9  Element Left On Channel Rioht On . . ~ ~ ~~d~~~ ~ 

Vel Head (ftl 0 . 6 1  Wt. n-Val. 0 . 0 5 0  0 . 0 1 5  0 . 0 5 0  
W.S. Elev lftl 1 4 3 6 . 2 8  Reach Len. iftl 2 6 0 . 0 0  4 8 6 . 1 3  4 8 5 . 0 0  
Crit W.S. (ft) 1 4 3 6 . 2 8  Flow Area lsq ftl 4 7 2 9 . 3 2  1 6 1 . 4 2  2 8 5 . 3 7  
E.G. Slope (ftlftl 0 . 0 0 2 3 1 3  Area isq ftl 4 7 2 9 . 3 2  1 6 1 . 4 2  4 1 9 . 0 9  
O Total (cfsl 1 3 3 3 3 . 0 0  Flow icfsl 1 0 3 6 8 . 5 9  2 3 0 8 . 2 1  6 5 6 . 2 0  
TOD ~ldth rftl 3 3 4 2 . 5 9  TOD Width ift) 2 6 5 8 . 2 8  3 0 . 0 0  6 5 4 . 3 0  
Vel Total iftlsl 2 . 5 8  Avg. Vel. iftlsl 2 . 1 9  1 4 . 3 0  2 . 3 0  
MaiChlDpth iftl 6 . 8 8  Hydr. Depth iftl 1 . 7 8  5 . 3 8  1 . 4 0  
Conv. Total icfs) 2 7 7 2 3 5 . 4  Conv. icfs) 2 1 5 5 9 5 . 8  4 7 9 9 5 . 1  1 3 6 4 4 . 5  
Length Wtd. lftl 3 0 1 . 1 9  Wetted Per. ift) 2 6 5 8 . 5 1  3 1 . 0 4  2 0 3 . 5 3  
Min Ch El ift) 1 4 2 9 . 4 0  Shear llb/sq ftl 0 . 2 6  0 . 7 5  0 . 2 0  
Alpha 
Frctn Loss lftl 
C & E LOSS lft) 

5 . 9 4  Stream POW& ilblft sl 0 . 5 6  1 0 . 7 4  0 . 4 7  
0 . 8 6  Cum Volume iacre-ftl 4 7 1 4 . 9 8  9 6 9 . 4 8  9 1 . 1 1  
0 . 0 3  Cum SA (acres) 3 8 1 2 . 0 5  2 1 6 . 8 4  1 3 1 . 5 7  

Warning: The energy equation could not be balanced within the specified number of iterations. The 
program used critical depth for the water surface and continued on with the calculations. 

Warning: Divided flow computed for this cross-section. 
Warning: The energy loss was greater than 1 . 0  ft 1 0 . 3  ml. between the current and previous cross 

section. This may indicate the need for additional cross sections. 
Warning: During the standard step iterations, when the assumed water surface was set equal to 

critical depth, the calculated water surface came back below critical depth. This indicates 
that there is not a valid subcritical answer. The program defaulted to critical depth. 

Note: Multiple critical depths were found at this location. The critical depth with the lowest, 
valid, 

water surface was used. 

FLOW DISTRIBUTION OUTPUT Profile #PF 2  

Left Sta Riaht Sta Flow Area W.P. % Conv. Hvdr D. Velocitv 

~ -~ 

9 4 2 4 . 9 1  9 9 8 5 . 0 0  2 7 7 4 . 7 8  1 1 8 7 . 0 5  5 6 0 . 2 1  2 0 . 8 1  2 . 1 2  2 . 3 4  
LB 9 9 8 5 . 0 0  9 9 9 1 . 0 0  2 1 1 . 3 5  2 0 . 8 8  6 . 4 6  1 . 5 9  3 . 4 8  1 0 . 1 2  
9 9 9 1 . 0 0  
9 9 9 7 . 0 0  

9 9 9 7 . 0 0  5 0 0 . 4 6  3 4 . 7 2  6 . 3 2  3 . 7 5  5 . 7 9  1 4 . 4 1  
1 0 0 0 3 . 0 0  6 5 8 . 4 5  4 0 . 2 0  6 . 0 4  4 . 9 4  6 . 7 0  1 6 . 3 8  

1 0 0 0 3 . 0 0  1 0 0 0 9 . 0 0  5 5 2 . 9 1  3 6 . 3 2  6 . 0 9  4 . 1 5  6 . 0 5  1 5 . 2 2  
1 0 0 0 9 . 0 0  RB 1 0 0 1 5 . 0 0  3 8 5 . 0 4  2 9 . 2 8  6 . 1 2  2 . 8 9  4 . 8 8  1 3 . 1 5  
1 0 0 1 5 . 0 0  1 0 1 7 9 . 0 0  6 5 2 . 1 4  2 7 4 . 8 4  1 2 8 . 4 9  4 . 8 9  2 . 1 4  2 . 3 7  
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Warning: The energy equation could not be balanced within the specified nwnber of iterations. The 
program used critical depth for the water surface and continued on with the calculations. 

Warning: Divided flow computed for this cross-section. 
Warning: The energy loss was greater than 1.0 ft 10.3 m). between the current and previous cross 

section. l'his may indicate the need for additional cross sections. 
Warning: Durlng the standard step iterations, when the assumed water surface was set equal to 

critical depth, the calculated water surface came back helow critical depth. This indicates 
that there is not a valid subcritical answer. The program defaulted to critical depth. 

Note: Multiple critical depths were found at this location. The critical depth with the lowest, 
valid, 

water surface was used. 

CROSS SECTION RIVER: Powerline FRS 
REACH: Powerline RS: 15.995 

INPUT 
Description: 
Station Elevation 

Sta Elev 
Data 

Sta 
5200 
6870 
7405 
8495 
9545 
9975 
10015 

num= 
Elev 

1435.2 
1434.8 
1433.7 
1432.8 
1432 
1434 
1432 

53 
Sta 
5625 
6900 
7485 
8945 
9600 
9980 
10025 

Elev 
1435.5 
1435.2 
1434.9 
1431.5 
1431.4 
1435.1 
1435.1 

Sta 
6055 
6910 
7640 
9015 
9840 
9990 
10040 

Elev 
1435 

1434.3 
1432.9 
1431.4 
1432 
1430 
1432 

Sta 
6215 
6965 
8030 
9275 
9845 
10000 
10065 

Elev 
1434.6 
1435.2 
1433.1 
1431 

1431.7 
1428.5 
1438 

Manning's n Values num= 3 
sea n Val Sta n Val Sta n Val 

4469.64 .05 9975 ,015 10015 .05 

Bank Sta: Left Right Lengths: Left Channel Right Caeff Contr. Expan. 
9975 10015 260 436.69 435 .1 .3 

Ineffective Flow n m =  1 
Sta L Sta R Elev 
10080 11030 1439 

CROSS SECTION OUTPUT Profile #PF 2 

E.G. Elev (£ti 
Vel Head Iftl 
W.S. Elev Ift) 
Crit W.S. (Etl 
E.G. Slope Iftlftl 
Q Total lcfsl 
Top Width Iftl 
Vel Total Iftlsl 
Max Chl Dpth lftl 
Conv. Total (cfsl 
Length Wtd, lit1 
Min Ch El Iftl 
Alpha 
Frctn Loss Iftl 
C & E LOSS Iftl 

1434.67 Element Left OB 
0.52 Wt. n-Val. 0.050 

1434.15 Reach Len. Iftl 260.00 
1434.15 Flow Area (sq ftl 4373.28 
0.003570 Area lsqftl 4373.28 
13333.00 Flow lcfsl 11436.84 
2804.53 Top Width (ftl 2488.81 

2.94 Avg. Vel. (ftlsl 2.62 
5.65 Hydr. Depth Iftl 1.76 

223143.0 Conv. (cfsl 191408.6 
Wetted Per. (ftl 2488.86 

1428.50 Shear Ilblsq ftl 0.39 
3.87 Stream Power (lblft s1 1.02 

Cum Volume lacrefti 4687.82 
Cum SA (acres1 3796.69 

Channel 
0.015 
436.69 
130.59 

Right OB 
0.050 
435.00 
28.20 
77.13 

Warning: The energy equation could not be balanced within the specified number of iterations. The 
program used critical depth far the water surface and continued on with the calculations. 

Warning: Divided flow computed for this cross-section. 
Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross 

section. This may indicate the need for additional cross sections. 

FLOW DISTRIBUTION OUTPUT Profile #PF 2 

Left Sta Right Sta Flow Area W.P. 8 Conv. Hydr 0. Velocity 
Ifti Ifti ICfSl (sq ftl lit1 lftl IftISl 
7222.32 7712.86 338.85 234.23 286.68 2.54 0.82 1.45 
7772.86 8323.39 949.60 564.31 550.54 1.12 1.03 1.68 

Powcrline b71S 213 Spillway Flow 
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Warning: The energy equation could not be balanced within the specified number of iterations. The 
program used critical depth for the water surface and continued on with the calculations. 

Warning: Divided flow computed for this cross-section. 
Warning: The energy loss was greater than 1 . 0  ft 1 0 . 3  ml. between the current and previous ~ 1 0 5 5  

section. This may indicate the need for additional cross sections. 

CROSS SECTION RIVER: Powerline FRS 
REACH: Powerline RS: 1 5 . 9 1 3  

INPUT 
~escription: Most downstream cross section containing the Powerline 

Floodway. 

The hydraulic baseline makes a 9 0  degree turn to the 
south downstream of this cross section. 

Station Elevation Data nu== 44 
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 

4 0 1 9 . 3 9 1 4 3 6 . 5  4070  1434 4 5 2 5  1 4 3 4  4600 1 4 3 3 . 9  4 6 4 5  1434 
4840 1 4 3 2 . 5  5 0 7 0  1 4 3 3 . 3  5 2 6 0  1 4 3 4  5560 1 4 3 4 . 3  5 7 6 0  1 4 3 4 . 3  
5 9 1 0  1 4 3 4  6330 1 4 3 4 . 3  6800  1 4 3 4 . 3  6825  1 4 3 4 . 3  6860  1434 
6890 1 4 3 3 . 2  6900  1 4 3 3 . 9  7 2 1 5  1 4 3 3  7330 1 4 3 3  7 4 3 5  1432 
7490 1 4 3 1 . 3  7575  1 4 3 1 . 1  7 6 8 5  1 4 3 0  7785 1 4 3 0 . 5  7 9 3 5  1 4 3 1 . 6  
8 3 4 0  1 4 3 0  8800 1 4 3 0 . 4  9130  1 4 3 0  9310 1 4 3 0  9320 1 4 2 8 . 9  
9330  1 4 3 0  9460 1 4 3 1  9890 1 4 3 2  9990 1 4 3 0  1 0 0 0 0  1427 

1 0 0 1 0  1 4 3 0 1 0 0 2 5 . 2 1  1 4 3 2  1 0 0 3 5  1 4 3 4  1 0 0 7 0  1 4 3 9 . 3  1 0 1 0 0  1434 
1 0 2 1 0  1 4 3 2 . 5  1 0 2 5 0  1 4 3 3  1 0 3 6 0  1 4 3 4  1 0 3 9 0  1 4 3 8 . 8  

Manning's n Values nu== 3  
Sta n Val sta n Val Sta n Val 

4 0 1 9 . 3 9  . 0 5  9890 . 0 1 5 1 0 0 2 5 . 2 1  . 0 5  

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9 8 9 0 1 0 0 2 5 . 2 1  2 8 0  1 0 3 1 . 8 9  1 2 4 0  . I  . 3  

Ineffective Flow n u =  1 
Sta L Sta R Elev 
1 0 0 7 0  1 0 3 9 0  1 4 4 0  

Blocked Obstructions n m =  1 
Sta L Sta R Elev 

4 0 1 9 . 3 9  6810 1 4 3 6  

CROSS SECTION OUTPUT Profile #PF 2  

E.G. Elev iftl 1 4 3 2 . 5 2  Element Left 08 Channel Right OB 
Vel Head iftl 0 . 4 0  Wt. n-Val. 0 . 0 5 0  0 . 0 1 5  0 . 0 5 0  
W.S. Elev (ftl 1 4 3 2 . 1 3  Reach Len. iftl 2 8 0 . 0 0  1 0 3 1 . 8 9  1 2 4 0 . 0 0  
Crit W.S. iftl 1 4 3 1 . 8 9  Flow Area (sq ftl 3 6 0 7 . 2 7  202 .46  0 . 0 4  
E.G. Slope (ft/ftl 0 . 0 0 6 5 9 6  Area (sq ftl 3 6 0 7 . 2 7  2 0 2 . 4 6  0 . 0 4  
Q Total (cfsl 1 3 3 3 3 . 0 0  Flow Icfsl 1 1 2 1 1 . 8 4  2 1 2 1 . 1 4  0  02 
Top Width iftl 2 6 0 4 . 2 3  Top Width (it1 2 4 6 8 . 3 9  1 3 5 . 2 1  0 . 6 2  
Vel Total ift/sl 3 . 5 0  Avg. Vel. lft/sl 3 . 1 1  1 0 . 4 8  0 . 3 8  
Max Chl opth (ftl 5 . 1 3  Hydr. Depth (ft) 1 . 4 6  1 . 5 0  0 . 0 6  
Conv. Total Icfsl 1 6 4 1 6 4 . 8  Conv. (cfsl 1 3 8 0 4 7 . 7  26116.9  0 . 2  
Length Wtd. (ftl 4 9 6 . 3 2  Wetted Per. (ft) 2 4 6 8 . 5 4  1 3 6 . 2 4  0 . 6 4  
Min Ch El iftl 1 4 2 7 . 0 0  Shear (lb/sq ftl 0 . 6 0  0 . 6 1  0 . 0 3  
Alpha 2 . 0 9  Stream Power ilb/ft sl 1 . 8 7  6 . 4 1  0 . 0 1  
Frctn Loss iftl 1 . 7 9  Cum Volume (acre-ft) 4664 . O O  9 6 6 . 1 8  8 7 . 9 6  
C & E LOSS ift) 0 . 0 8  Cum SA [acres) 3 7 8 1 . 8 9  2 1 5 . 6 4  1 2 4 . 9 4  

Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less 
than 0 . 7  or greater than 1 . 4 .  This may indicate the need for additional cross sections 

warning:  he energy loss was greater than 1 . 0  ft ( 0 . 3  ml. between the current and previous cross 
section.   his may lndicate the need for additional cross sections. 

FLiOW DISTRIBUTION OUTPUT Profile #PF 2  

I'owerline FRS 213 Spillway Flow 
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warning:   he conveyance ratio lupstream conveyance divided by downstream conveyance1 is less 
than 0 . 7  or greater than 1 . 4 .  This may indicate the need for additional cross sections. 

warning: The energy loss was greater than 1 . 0  ft ( 0 . 3  m). between the current and previous cross 
section. This may indicate the need for additional cross sections. 

CROSS SECTION RIVER: Powerline FRS 
REACH: Powerline RS: 1 5 . 7 1 7  

INPUT 
Description: 
Station Elevation Data num= 4  9  

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
4681.97  1 4 3 6 . 3  4860 1434 48'70 1 4 3 2 . 6  4880 1 4 3 4  4 9 8 5  1 4 3 4 . 4  

5050  1 4 3 4  5070 1 4 3 3 . 9  5090  1434 5155 1 4 3 4 . 2  5 2 6 0  1 4 3 4  
5340 1 4 3 3 . 2  5460 1 4 3 2  5505 1 4 3 1 . 7  5615  1 4 3 1  5 6 3 0  1 4 3 2  
6450 1 4 3 2 . 8  6750 1 4 3 2  7220 1 4 3 1  7540 1 4 3 2  7 7 4 0  1 4 3 1 . 3  
7750 1 4 3 2 . 1  7870 1 4 3 1 . 6  8 0 6 5  1 4 3 0  8 4 8 5  1 4 2 9  8 6 2 0  1 4 2 8  
8 6 3 0  1 4 2 6 . 7  8650 1 4 2 8  8 8 5 5  1 4 2 9 . 3  9250 1 4 2 8  9265 1 4 2 7 . 7  
9280 1 4 2 8  9425 1 4 2 7 . 9  9750  1 4 2 8 . 1  9805  1 4 2 6 . 7  9 8 6 5  1 4 2 8  
9910 1 4 2 7 . 1  9955 1 4 2 6  9 9 6 5  1 4 2 5  9975 1 4 2 4  9980 1 4 2 3  
9990 1 4 2 2  10000 1 4 2 1 . 9  1 0 0 1 0  1 4 2 2  1 0 0 3 0  1 4 2 4  1 0 0 4 0  1 4 2 6  

1 0 1 1 0  1 4 2 7  10190 1 4 2 8  1 0 2 5 0  1434 1 0 2 7 5  1 4 3 5  

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

4 6 8 1 . 9 7  . 0 5  9865 . 0 5  1 0 1 9 0  . 0 5  

Bank Sta: Left Right Lengths: Left Channel 
9865 1 0 1 9 0  430  9 9 6 . 4 6  

Blocked Obstructions n u =  1 
Sta L Sta R Elev 

4 6 8 1 . 9 7  7540 1434 

CROSS SECTION OUTPUT Profile #PF 2  

Right Coeff Contr. Expan. 
996 . I  . 3  

E.G. Elev Iftl 
Vel Head (ftl 
W.S. Elev (ftl 
Crit W.S. ifti 
E.G. Slope (ftlftl 
Q Total (cfsl 
Top Width Iftl 
V e l  T o t a l  iftlsl 
Max Chl Dpth iftl 
Conv. Total (cfsl 
Length Wtd. lftl 
Min Ch El (Ltl 
Alpha 
Frctn Loss lfti 
C k E LOSS lftl 

1 4 3 0 . 6 6  Element 
0 . 1 4  Wt. n-Val. 

1 4 3 0 . 5 2  Reach Len. (ftl 
Flow Area (sq ftl 

0 . 0 0 2 2 7 1  Area (sq ftl 
1 3 3 3 3 . 0 0  Flow (cfsl 

2 2 1 3 . 6 7  Top Width (ftl 
2 . 6 5  Avg. vel. Iftlsl 
8 . 6 2  Hydr. Depth Iftl 

2 7 9 7 8 4 . 1  Conv. (cfsl 
7 1 8 . 9 6  Wetted P e r .  Iftl 

1 4 2 1 . 9 0  Shear ilblsq ftl 
1 . 2 5  Stream Power (lblft sl 
1 . O O  Cum Volume lacre-ftl 
0 . 0 1  Cum SA (acres1 

Left OB Channel Right OB 
0 . 0 5 0  0 . 0 5 0  0 . 0 5 0  

Warning: The conveyance ratio (upstrew conveyance divided by downstream conveyance1 is less 
than 0.7 or greater than 1 . 4 .  This may indicate the need for additional cross sections. 

Warning: The energy loss was greater than 1 . 0  ft ( 0 . 3  rn). between the current and previous cross 
section. This may indicate the need for additional cross sections. 

FLOW DISTRIBUTION OUTPUT Profile #PF 2  

Left Sta Rioht Sta Flow Area W.P. % Conv. Hydr D. Velocity 

Powerltne FRS 213 Spillway Flow 
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lfti lit1 lcfsl iss ftl lftl Ift) IftiSI 
7791 79 8310.09 226.05 215.66 308.56 1.70 0.70 1.05 

Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less 
than 0.7 or greater than 1.4. This may lndicate the need for additional cross sections 

Warning: The energy loss was greater than 1.0 ft 10.3 ml. between the current and previous cross 
section. This may indicate the need for additional cross sections. 

CROSS SECTION RIVER: Powerline FRS 
REACH: Powerline RS: 15.529 

INPUT 
Description: 
station Elevation Data num= 4 8 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
5751.89 1434.5 5995 1432.7 6310 1432 6435 1431.1 6605 1430 

66751429.7 6875 1430 7085 1430 7190 1430.3 7350 1430 
7480 1430.4 7585 1430 7655 1429.7 7720 1430 7800 1430.3 
7885 1430 8085 1428 81351428.4 8185 1428 8205 1426.4 
8225 1428 8325 1428.3 8445 1428 85801427.2 8745 1428 
8830 1428.6 8930 1428 9360 1426 9380 1425.5 9410 1426 
94701426.9 9750 1426 9920 1424 9927 1423 9935 1422 
9940 1421 9945 1420 10000 1417.8 10035 1420 10055 1424 
10075 1424 10105 1426 10110 1426.5 10120 1426 10200 1426 
10215 1430 10235 1432 10285 1435 

Manning's n Values nun= 3 
sta n Val Sta n Val Sta n Val 

5751.89 .05 9750 .05 10105 .05 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. 
9750 10105 490 867.21 867 .1 

Ineffective Flow nun= I 
Sta L Sta R Elev 

5751.89 8370 1434 

CROSS SECTION OUTPUT Profile #PF 2 

E.G. Elev lftl 
Vel Head Iftl 
W.S. Elev (£ti . . 
Crit W.S. ift) 
E.G. Slope iftlftl 
Q Total lcfsl 
Top Width Ift) 
Vel Total lftisi 
Max Chl Dpth Ifti 
Conv. Total lcfsl 
Length Wtd. lftl 
Min Ch El lit) 
Alpha 
Frctn Loss lftl 
C & E LOSS lftl 

Element Left OB 
Wt. n-Val. 0.050 
Reach Len. lftl 490.00 
Flow Area lsa ftl 3248.19 
A I P R  I S =  fti 3790.42 

FLOW DISTRIBUTION'OUTPUT Profile #PF 2 

~~- - ~~ . ~ ~ .  ~~. 
Flow Icfsl 5259.58 
Top Width lftl 1818.71 
Avg. Vel. Iftlsl 1.62 
Hydr. Depth Iftl 2.35 
Con". lcfs) 170804.9 
Wetted Per. lft) 1380.03 
Shear ilblsq ftl 0.14 
stream Power ilblft s )  0.23 
Cum Volume lacre-ft) 4604.60 
Cum SA lacres) 3749.80 

Left Sta Rlght Sta Flow Area W.P. % Con". 
lftl iftl icfs)  IS^ ft) lfti 
8150.76 8550.57 376.50 303.54 180.57 2.82 
8550.57 8950.38 782.40 647.00 399.82 5.87 
8950.38 9350.19 1682.19 1024.18 399.82 12.62 
9350.19 9750.00 2418.47 1273.45 399.83 18.14 
LB 9750.00 9821.00 597.73 280.79 71.00 4.48 

Powerline FRS 
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Channel Right OB 
0.050 0.050 
867.21 867.00 

Hydr D. Velocity 
Iftl Iftlsl 
1.68 1.24 
1.62 1.21 
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CROSS SECTION RIVER: Powerline FRS 
REACH: Powerline RS: 1 5 . 3 6 4  

INPUT 
Descriotion: 
Station Elevation Data num= 3  8  

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
6 4 4 9 . 5 6  1 4 3 2 . 2  6520 1 4 3 2  6 5 5 0  1 4 3 1  6570 1 4 3 0  6690 1 4 3 0  

6785 1 4 3 0  6955 1 4 3 0  7 0 1 5 1 4 3 0 . 3  7090  1 4 3 0  7300 1 4 2 9 . 3  
7470 1 4 2 8  7690 1 4 2 6  7 6 9 5 1 4 2 5 . 9  7 7 1 5  1 4 2 6  8 1 5 5  1427 
8605 1 4 2 6  8 6 3 5 1 4 2 5 . 9  8 6 6 5  1 4 2 6  8 6 9 5  1 4 2 6 . 3  8 7 3 5  1 4 2 6  
9170 1 4 2 4 . 6  9815  1 4 2 5 . 6  9950  1424 9955 1 4 2 3  9 9 6 0  1 4 2 2  
9965 1 4 2 1  9970 1 4 2 0  1 0 0 0 0  1 4 1 9 . 6  1 0 0 4 5  1 4 2 0  1 0 0 5 5  1 4 2 2  

1 0 1 1 0  1 4 2 4  1 0 1 2 0  1 4 2 6  1 0 1 3 0  1 4 2 6 . 5  1 0 1 3 5  1 4 2 6  1 0 1 5 0  1424 
1 0 2 0 5  1424 1 0 2 5 5  1 4 3 2  1 0 3 0 5  1 4 3 3 . 5  

Manning's n Values num= 3  
Sta n Val Sta n Val Sta n Val 

6 4 4 9 . 5 6  . 0 5  9815 . 0 5  1 0 1 2 0  . 0 5  

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9815 1 0 1 2 0  3 5 0  9 9 0 . 0 2  9 9 0  .1 . 3  

Ineffective Flow nud= 1 
Sta L Sta R Elev 

6 4 4 9 . 5 6  8910 1432 
Blocked Obstructions num= 1 

Sta L Sta R Elev 
6 4 4 9 . 5 6  7 0 1 5  1 4 3 1  

CROSS SECTION OUTPUT Profile #PF 2  

E.G. Elev Iftl 
Vel  Head (ftl 
W.S. Elev iftl 
Crit W.S. Iftl 
E.G. Slope iftlftl 
Q Total lcfsl 
Top Width Iftl 
Vel Total Iftlsl 
Max Chl Dpth Iftl 
Conv. Total icfsl 
Length Wtd. Iftl 
Min Ch El iftl 
Alpha 
Frctn Loss iftl 
C & E LOSS (ftl 

1 4 2 9 . 0 4  Olement 
0 . 0 9  Wt. n-Val. 

1 4 2 8 . 9 5  Reach Len. iftl 
1 4 2 6 . 2 2  Plow Area isg ftl 

0 . 0 0 0 8 0 9  Lrea isq ftl 
1 3 3 3 3 . 0 0  Flow icfsl 

2 8 8 9 . 8 1  Top Width Iftl 
2 . 3 1  4vg. Vel. iftlsl 
9 . 3 5  Rydr. Depth iftl 

4 6 8 7 7 0 . 9  Conv. (cfsl 
7 3 2 . 3 3  Wetted Per. ift) 

1 4 1 9 . 6 0  Shear llblsq ftl 
1 . 0 6  Stream Power ilhlft sl 
0 . 6 8  Cum volume (acre-ftl 
0 . 0 1  Cum SA (acres) 

FLOW DISTRIBUTION OUTPUT Profile #PP 2  

Left Sta 
Iftl 
8 8 0 5 . 3 7  
9 1 4 1 . 9 1  
9 4 7 8 . 4 6  
LB 9 8 1 5 . 0 0  
9 8 7 6 . 0 0  
9937.00  
9998.00  
1 0 0 5 9 . 0 0  
1 0 1 2 0 . 0 0  
1 0 1 3 8 . 5 0  
1 0 1 5 7 . 0 0  

Powerline FRS 

Left OB 
0 . 0 5 0  

3 5 0 . 0 0  
3 5 0 3 . 1 3  
7 1 8 4 . 0 8  
7 2 9 9 . 9 3  
2 4 6 8 . 8 8  

2 . 0 8  

Channel Riaht OB 

Rioht Sta Flow Area W.P. % Conv. Hvdr D. Velocitv - 
(it) I C ~ S I  isq ft) ~ f t )  ift) ift~si 
9 1 4 1 . 9 1  1 8 7 7 . 6 4  9 0 0 . 7 0  2 3 1 . 9 1  1 4 . 0 8  3 . 8 8  2 . 0 8  
9 4 7 8 . 4 6  3 0 1 1 . 9 7  1 3 8 8 . 0 6  3 3 6 . 5 4  2 2 . 5 9  4 . 1 2  2 . 1 7  

213 Spillway Flow 
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CROSS SECTION RIVER: Powerline FRS 
REACH: Powerline RS: 15.177 

INPUT 
Description: 
station Elevation Data num= 29 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
7093.18 1429.9 7380 1428.9 7570 1428 7635 1427.9 7720 1428 

Manning's n Values n m =  3 
Sta n Val Sta n Val Sta n Val 

7092.18 .05 9680 .05 10105 .05 

Bank Sta: Left Rlght Lengths: Left Channel Right Coeff Contr. Expan. 
9680 10105 1120 997.61 880 .1 .3 

Ineffective Flow nun= 1 
Sta L Sta R Elev 

7092.18 9315 1432 
Blocked Obstructions nun= 1 

Sta L Sta R Elev 
10119.6 10300 1422.5 

CROSS SECTION OUTPUT Profile #PF 2 

E.O. Elev Iftl 1428.35 
Vel Head (ftl 0.14 
W.S. Elev Ift) 1428.21 
Crit W.S. Ift) 1425.06 
E.G. Slo~e Iftlftl 0.001071 
Q Total lcfsl 13333.00 
Top Width lftl 2447.80 
Vel Total lft/sl 2.94 
Max Chl Dpth lftl 9.21 
Conv. Total lcfsl 407397.1 
Lenath Wtd. lft) 1015.18 
~in-ch El lit1 1419.00 
Alpha 1.07 
Frctn LOSS lft) 1.77 
C h E LOSS lftl 0.02 

Element 
Wt. n-Val. 
Reach Len. If t ) 
Flow Area lsq ft) 
Area lsq ftl 
Flow Ic~s) 
Top Width Iftl 
Avg. Vel. lft/sl 
Hydr. Depth lft) 
Conv. lcfsl 
Wetted Per. Iftl 
Shear llh/sq ftl 
Stream Power Ilblft s )  
Cum Volume (acre-ftl 
Cum SA (acres1 

Left OB 
0.050 

1120.00 
1425.05 

Channel Right OB 
0.050 0.050 
997.61 880.00 
2669.06 446.96 

Warning: Divided flow computed for this cross-section. 
warning:  he conveyance ratio (upstream conveyance divided by downstream conveyance) is less 

than 0.7 or greater than 1.4. This may indicate the need for additional cross sections. 
warning: The energy loss was greater than 1.0 ft 10.3 m). between the current and previous cross 

section. This may indicate the need for additional cross sections. 

FLOW DISTRIBUTION OUTPUT Profile UPF 2 
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Warning: Divided flow computed for this cross-section. 
warning: The conveyance ratio lupstream conveyance divided by downstream conveyance) is less 

than 0.7 or greater than 1.4. This may indicate the need for additional cross sections. 
Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross 

section. This may indicate the need for additional cross sections. 

CROSS SECTION RIVER: Powerline FRS 
REACH: powerline RS: 14.988 

INPUT' 
Description: 
Station Elevation Data num= 3 6 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
7140.341433.2 7285 1432.8 7355 1432 7480 1431 7635 1430 

7795 1429.1 7965 1428.1 8085 1428.8 8170 1428 8370 1428 
8485 1428.5 8550 1428 8660 1426.3 8755 1426 9055 1426 
9115 1425.2 9185 1424 92101424.2 9245 1426 9395 1424 
9630 1424 9660 1424.6 9680 1424 9750 1422.7 9825 1422 
9940 1420 10000 1419.3 10043 1420 10075 1422 10100 1426 
10115 1426.3 10120 1426 10140 1420 10188 1420 10223 1430 

10262.21 1437.3 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

7140.34 .05 9660 .05 10100 .05 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan 
9660 10100 920 519.08 450 .1 .3 

Ineffective Flow num= 1 
Sta L Sta R Elev 

7140.34 9150 1430 
Blocked Obstructions nun= 1 

Sta L Sta R Elev 
10115.210262.21 1422.5 

CROSS SECTION OUTPUT 

E.G. Elev iftl 
Vel Head iftl 
W.S. Elev iftl 
Crit W.S. Iftl 
E.G. Slope Ift/ftl 
Q Total icfsl 
Top Width iftl 
Vel Total ift/sl 
Max Chl Dpth iftl 
Conv. Total Icfsl 
Length Wtd. Iftl 
Min Ch El iftl 
Alpha 
Frctn Loss Iftl 
C & E LOSS iftl 

Profile bPF 2 

1426.56 Element Left OB Channel Right OB 
0.30 Wt. n-Val. 0.050 0.050 0.050 

1426.26 Reach Len. ifti 920.00 519.08 450.00 
1424.69 Flow Area isa ftl 943.85 2048.21 295.52 
0.003350 Area (sq ft) 
13333.00 Flow icfsl 
1535.89 Top Width lftl 

4.06 ~ v g .  Vel. iftlsi 
6.96 ~vdr. De~th iftl 

230365.4 cbnv. (cis1 42277.5 169588.6 18499.3 
723.90 Wetted Per. iftl 510.07 440.43 108.53 
1419.30 Shear llblsq ftl 0.39 0.97 0.57 

1.17 Stream Power ilh/ft sl 1.00 4.66 2.06 
2.41 Cur Volume lacre-ftl 4420.95 757.50 57.40 
0.05 Cum SA lacresl 3670.87 177.64 115.94 

Warning: Divided flow computed for this cross-section. 
Warning: The energy loss was greater than 1.0 it (0.3 m). between the current and previous cross 

section. This may indicate the need for additional cross sections. 

FLOW DISTRIBUTION OUTPUT Profile #PF 2 

l.ef r Srn Rloht Sta Flaw Area W.P. % Canv. Hvdr D. Velocltv -. . . - . - ~ ~ 

ift~ 1ft1 I C ~ S I  isq rtl ~ f t ~  ift~ i~t/si 
8904.10 9156.07 25.09 10.41 6.07 0.19 1.72 2.41 
9156.07 9408.03 811.57 372.13 252.03 6.09 1.48 2.18 
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Warning: Divided flow computed for this cross-section. 
Warnlng: The energy l o s s  was greater than 1 . 0  ft 1 0 . 3  ml. between the current and previous cross 

section. This may indicate the need for additional cross sections. 

CROSS SECTION RIVER: Powerline FRS 
REACH: Powerline RS: 1 4 . 8 9 0  

INPUT 
Description: 1 0 , 0 0 0  Station is in channel at southeast corner of GM property, 

just north of intersection of Williams Field Road and 2 2 2 n d  Street. 
Station Elevation Data num= 3  3  

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
7 1 3 4 . 4 4  1 4 2 6 . 7  7 2 9 5  1 4 2 6  7735 1 4 2 5 . 3  7995  1 4 2 4  8 0 8 5  1 4 2 3 . 1  

8 1 5 5  1 4 2 2  8 3 5 5  1 4 2 1 . 8  8 6 2 5  1 4 2 2  8840 1 4 2 1 . 9  9 0 2 5  1 4 2 2  
9160 1 4 2 2  9190 1 4 2 1 . 8  9230  1 4 2 2  9360 1 4 2 2  9460 1 4 2 1 . 8  
9 5 4 5  1 4 2 1 . 7  9620 1 4 2 1 . 6  9870 1 4 2 0  9880 1 4 1 9 . 9  9890  1 4 2 0  
9 9 0 5  1 4 2 7 . 2  9935  1422 9950 1 4 2 0  9975 1 4 1 9 . 3  1 0 0 0 0  1 4 1 8 . 1  

1 0 0 2 0  1 4 2 0  1 0 0 4 5  1422 1 0 0 7 5  1 4 2 6 . 1  1 0 0 8 5  1 4 2 6  1 0 1 0 5  1 4 2 2  
1 0 1 1 5  1 4 2 2  1 0 1 4 0  1 4 3 0  1 0 1 8 5  1 4 3 8 . 5  

Manning's n Values nun= 3  
Sta n Val Sta n V a l  Sta n Val 

7134.44  . 0 5  9 9 0 5  . 0 5  1 0 0 7 5  . 0 5  

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9 9 0 5  1 0 0 7 5  730  5 2 5 . 7 7  520  .1 . 3  

Blocked Obstructions num= 1 
Sta L Sta R Elev 
1 0 0 8 0  1 0 1 8 5  1 4 2 2 . 5  

CROSS SECTION OUTPUT Profile #PF 2  

E.G. Elev lftl 1 4 2 4 . 1 0  Element Left OB Channel Right OB 
Vel Head Iftl 0 . 1 4  Wt. n - V a l .  0 . 0 5 0  0 . 0 5 0  0 . 0 5 0  
W.S. Elev lftl 1 4 2 3 . 9 6  Reach Len. (ftl 7 3 0 . 0 0  5 2 5 . 7 7  5 2 0 . 0 0  
Crlt W.S. lftl 1 4 2 2 . 9 1  Flow Area lsq ftl 4 0 3 2 . 2 2  4 8 1 . 4 9  29 .29  
E.G. Slope ift/ftl 0.003304 Area lsq ftl 4 0 3 2 . 2 2  4 8 1 . 4 9  29 .29  
Q Total icfsl 1 3 3 3 3 . 0 0  Flow lcfsl 1 1 3 7 2 . 0 0  1 9 0 7 . 2 9  5 3 . 7 1  
Top Width lftl 2 0 6 1 . 2 9  Top Width iftl 1 8 9 9 . 6 3  1 3 5 . 7 0  25 .96  
Vel Tota l  lft/sl 2 . 9 3  Avg. Vel. Ift/s) 2 . 8 2  3 . 9 6  1 . 8 3  
Max Chl Dpth lftl 5 . 8 6  ~ y d r .  Depth (ft) 2 . 1 2  3 . 5 5  1 . 1 3  
Conv. Total lcfs) 2 3 1 9 7 1 . 8  Conv. lcfsl 1 9 7 8 5 3 . 8  3 3 1 8 3 . 6  9 3 4 . 5  
Length Wed. lit) 6 9 0 . 0 0  Wetted Per. iftl 1 9 0 0 . 5 6  1 3 6 . 3 4  2 6 . 3 3  
Min Ch E l  lftl 1 4 1 8 . 1 0  Shear 11blsq ftl 0 . 4 4  0 . 7 3  0 . 2 3  
Alpha 1 . 0 5  Stream Power llb/ft sl 1 . 2 3  2 . 8 9  0 . 4 2  
Frctn Loss lftl 3 . 1 2  Cum Volume lacre-ftl 4 3 6 6 . 5 3  7 4 2 . 4 3  5 5 . 7 2  
C & E LOSS ift) 0 . 0 0  Cum SA (acres) 3 6 4 0 . 3 7  1 7 4 . 2 1  1 1 5 . 2 5  

Warning: Divided flow computed for this cross-section. 
warning:  he energy loss was greater than 1 . 0  ft 1 0 . 3  mi. between the current and previous cross 

section. This may indicate the need for additional cross sections. 

FLOW DISTRIBUTION OUTPUT Profile #PF 2  

1.eft S r a  R i n h t  S t a  Flow A r e a  W.P. % Canv. Hvdr D. Velocitv - . . . . . .. . . . . . . . . . - - ~  

ift) Iftl iCfS1 1sq ftl lit1 lftl Ift/Sl 
7 9 6 5 . 6 1  8 2 4 2 . 6 6  6 0 8 . 9 7  3 1 2 . 2 6  2 4 4 . 0 5  4 . 5 7  1 . 2 8  1 . 9 5  
8 2 4 2 . 6 6  8 5 1 9 . 7 2  1 5 8 4 . 6 6  5 8 3 . 1 1  2 7 7 . 0 6  1 1 . 8 9  2 . 1 0  2 . 7 2  
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Warning: Divided flow computed for this cross-section. 
Warning: The energy lass was greater than 1.0 ft 10.3 mi. between the current and previous cross 

section. This may indicate the need for additional cross sections. 

CROSS SECTION RIVER: Powerline FRS 
REACH: Powerline RS: 14.790 

INPUT 
Description: 10,000 Station is in channel jusL narLh of and paralleling 

Williams Field Road 

Confluence with Vineyard FRS Emergency 
Spillway flows. Q increased by 6467 cfs to include the Vineyard 
213 flow discharge. 

Station Elevation Data n u =  4 5 
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 

5215.53 1422.9 5475 1422 5815 1421.2 6215 1420 6375 1420.7 
6505 1420 6535 1419.7 6565 1420 6845 1420.6 7305 1419.6 
7460 1419.1 7660 1420 7730 1420.8 7810 1420 7900 1419.9 

Manning's n Values nun= 3 
Sta n Val Sta n Val Sta n Val 

5215.53 .05 9625 .05 10050 .05 

Rank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan 
9625 10050 650 523.64 525 .1 .3 

Ineffective Flow n m =  1 
Sta L Sta R Elev 

10049.5 10115 1424.01 

CROSS SECTION OUTPUT Profile #PF 2 

E.G. Elev (ft) 
Vel Head iftl 
W.S. Elev (it) 
Crit W.S. (ft) 
E.G. Slope iftlftl 
Q Total icfsl 
Ton Width iftl 
vei Total ift/s~ 
Max Chl Dpth iftl 
Conv. Total icfsl 
Length Wtd. iftl 
Min Ch El ift) 

Element 
Wt. "-Val. 
Reach Len. ift) 
Flow Area (sq £ti 
Area isq it1 
Flow icfsi 
Top Wldth (it) 
Avg. Vel. iftlsl 
Hydr. Depth iftl 
Conv. icisl 
Wetted Per. iftl 
Shear (lb/sq ftl 
Stream Power (lb/ft sl 
Cum Volume lacre-ft! 
Cum SA (acres) 

Left OR Channel Right OR 
0.050 0.050 
650.00 523.64 525.00 
5296.44 1032.10 
5296.44 1032.10 1.54 
15272.01 4527.99 
3679.62 381.46 5.07 

2.88 4.39 

Warning: Divided flaw computed for this cross-section. 
Warning: The energy loss was greater than 1.0 ft (0.3 ml. between the current and previous cross 

section. This may indicate the need for additional cross sections. 

FLOW DISTRIBUTION OUTPUT Profile #PF 2 

Left Sta 
ift) 
5656.48 

Rlght Sta Flow Area W.P. 8 Conv. Hydr D. Velocity 
lit) ( ~ £ 5 )  isq ftl iftl ift) ift/Si 
6097.42 24.38 14.68 152.05 0.12 0.23 0.70 
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Warning: Divided flow computed for this cross-section. 
Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross 

sectlan. This may indicate the need for additional cross sections. 

CROSS SECTION RIVER: Powerline FRS 
REACH: Powerllne RS: 14.601 

INPUT 
Description: 10.000 Station is in channel just north of and paralleling 

Williams Field Road. 
Station Elevation Data num= 65 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
873.43 1416 1845 1414 23151413.6 2590 1414 4005 1414 
4055 1414.2 4085 1412.9 4135 1412.6 4170 1412.4 4265 1412.9 

Manning's n Values n m =  3 
St8 nVal Sta n Val Sta n Val 

873.43 .05 9880 .05 10055 .05 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr, 
9880 10055 590 512.1 490 .1 

Ineffective Flow num= 1 
Sta L Sta R Elev 
873.43 3450 1416 

CROSS SECTION OUTPUT Profile #PF 2 

E.G. Elev (ft) 1414.27 Element Left OB 
Vel Head lftl 0.10 Wt. n-Val. 0.050 
W.S. Elev lit) 1414.17 Reach Len. (ft) 590.00 
Crit W.S. (ft) 1413.37 Flow Area lsq ft) 7496.96 
E.G. Slope (ft/ft) 0.004875 Area ISCI ft) 7930.03 
Q Total (cfs) 19800.00 Flow Icfs) 18848.52 
Top Width lft) 8047.95 Top Width (ft) 7871.66 
Vel Total (ftls) 2.54 Avg. Vel. (ft/sl 2.51 
Max Chl Dpth (£ti 3.97 Hydr. Depth lft) 1.21 
Conv. Total lcfs) 283595.7 Conv. (cfsl 269967.7 
Length Wtd. lft) 587.71 Wetted Per. ifti 6183.30 
Min Ch El Iftl 1410.20 Shear ilblsq ft) 0.37 
Alpha 1.01 Stream power (lblft s )  0.93 
Frctn Loss (ft) 2.66 cum Volme (acre--£ti 4093.60 
C & E LOSS (it) 0.00 Cum SA (acres) 3434.24 

Channel Right OB 
0.050 0.050 
512.10 490.00 
312.19 0.11 
312.19 0.11 

Warning: Divided flow computed for this cross-section. 
Warning: The energy loss was greater than 1.0 ft (0.3 mi. between the current and previous cross 

section. This may indicate the need for additional cross sections. 

FLOW DISTRIBUTION OUTPUT Profile #PF 2 

Left Sta Right Sta Flow Area W.P. % Conv. Hydr D. Velocity 
Ifti iftl Ic~s) (sq ft) (£ti lft) (Eels1 
2674.74 3575.40 13.28 21.63 125.40 0.07 0.17 0.61 
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Warning: Divided flow computed for thls cross-section. 
Warning: The energy loss was greater than 1.0 ft 10.3 ml. between the current and prevlous cross 

section. This may indicate the need for additional cross sections. 

CROSS SECTION RIVER: Powerline FRS 
REACH: Powerline RS: 14.504 

INPUT 
Description: 10,000 Station is in channel just north of and paralleling 

Williams Field Road. 
Statlon Elevation Data num= 64 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
553.76 1414 1027 1413.5 1467 1412.9 1967 1412.8 2477 1411 
2867 1410.5 3437 1410.6 4047 1412 4052 1412.2 4057 1412 

Manning's n Values nu"= 4 
Sta n Val Sta n Val Sta n Val Sta n Val 

553.76 .l 4052 .05 9870 .05 10035 .05 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9870 10035 530 493.52 493.52 -1 .3 

Ineffective Flow n m =  1 
Sta L Sta R Elev 
553.76 3350 1413 

CROSS SECTION OUTPUT 

E.G. Elev lftl 
Vel Head lftl 
W.S. Elev lftl 
Crit W.S. (ftl 
E.G. Slope l£t/ftl 
Q Total (cfsl 
Top Width Iftl 
Vel Total lft/sl 
Max Chl Dpth lftl 
Canv. Total lcfsl 
Length Wtd. lftl 
Min Ch El lftl 
Alpha 
Frctn Loss (ftl 
C & E LOSS lftl 

Profile tPF 

Element Left OB 
Wt. n-Val. 0.050 
Reach Len. (ftl 530.00 
Flow Area lsa ftl 7902.49 
Area i s m  Etl 8713.32 . 
Flow lcfsl 19585.41 
Top Width lftl 6655.29 
Avg. Vel. lft/sl 2.48 
Hydr. Depth lftl 1.40 
cbnv. I C ~ S I  299854 .o 
Wetted Per. lftl 5635.14 
shear llb/sq ftl 0.37 
Stream Power llb/ft s l  0.93 
cum volume (acre-£ti 3980.89 
Cum SA (acres1 3335.86 

Channel Right OB 
0.050 
493.52 493.52 

Warning: Divided flow computed for this cross-section. 
Warning: The energy loss was greater than 1.0 ft (0.3 ml. between the current and previous cross 

section. This may indicate the need for additional cross sections. 

FLOW DISTRIBUTION OUTPUT Profile tPF 2 
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Left Sta Right Sta Flow Area W.P. % Conv. Hydr D. Velocity 
lftl Iftl 1cfs1 1% ftl lft) Iftl 1ft/s1 
3348.63 4280.26 474.27 455.29 701.58 2.40 0.65 1.04 
4280.26 5211.88 81.89 95.89 292.25 0.41 0.33 0.85 
5211.88 6143.50 1303.76 802.35 931.62 6.58 0.86 1.62 
6143.50 7075.13 7525.26 2297.01 931.64 38.01 2.47 3.28 
7075.13 8006.75 4186.05 1615.59 931.63 21.14 1.73 2.59 
8006.75 8938.38 3352.68 1414.12 931.66 16.93 1.52 2.37 
8938.38 9870.00 2661.50 1222.22 914.76 13.44 1.34 2.18 
1.R 9870.00 9903.00 8.82 9.98 27.69 0.04 0.36 0.88 

Warnlng: Divided flow computed for this cross-section. 
warning:   he energy loss was greater than 1.0 ft 10.3 m). between the current and previous cross 

section. This may indicate the need for additional cross sections. 

CROSS SECTION RIVER: Powerline FRS 
REACH: Powerline RS: 14.410 

INPUT 
Description: 10.000 Station is in channel 

Williams Field Road. 
Station Elevation Data num= 57 

Sta Elev Sta Elev sta 
729.19 1412.1 1126 1411.6 1206 
2023 1410.9 2253 1410 2613 

just north of and paralleling 

Elev Sta Elev Sta Elev 
1411.5 1456 1411.2 1603 1411.1 
1410 3035 1413.5 3476 1413.5 

Manning's n Values numi 5 
Sta n Val Sta n Val Sta n Val Sta n Val Sta n Val 

729.19 .1 3035 ,022 3970 .05 9855 .05 10035 .05 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan 
9855 10035 475 515.27 515.27 .1 . 3  

CROSS SECTION OUTPUT Profile #PF 2 

E.G. Elev Iftl 
Vel Head I £ti 
W.S. Elev Iftl 
Crit W.S. Ift) 
E.G. Slope Iftlftl 
Q Total icfsl 
Top Width iftl 
Vel Total lft/sl 
Max Chl Dpth lftl 
Conv. Total Icfsl 
Length Wtd. lftl 
Min Ch El iftl 
Alpha 
Frctn Loss lfti 
C & E LOSS lftl 

1409.60 Element 
0.09 Wt. "-Val. 

1409.52 Reach Len. iftl 
Flow Area lsq ftl 

0.003405 Area lsg ftl 
19800.00 Flow lcfsl 
5641.66 Too Width Iftl 

2.38 Avg. Vel. iftlsl 
3.22 Hydr. Depth iftl 

339341.1 Conv. Icfsl 
476.31 Wetted Per. lft) 
1406.40 Shear Ilblsq ftl 

1.00 Stream Power llb/ft sl 
2.14 Cum Volume (acre-ftl 
0.00 Cum SA (acres) 

Left 08 Channel Right OB 
0.050 0.050 

Warning: Divided flow computed for this cross-section. 
Warning: The energy loss was greater than 1.0 ft 10.3 m). between the current and previous cross 

section. This may indicate the need for additional cross sections. 

FLOW DISTRIBUTION OUTPUT Profile ~ P F  2 A 
Flow Area W.P. % Conv. Hydr D. Veloclty Left Sta Rlght Sta 

lftl lftl Icfsi isq ftl Iftl Iftl itt1s1 
3466.93 4379.51 50.94 63.25 192.06 0.26 0.33 0.81 
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Warning: Divided flow computed for this cross-section. 
Warning: The energy loss was greater than 1 . 0  ft 1 0 . 3  ml. between the current and previous cross 

section. This may indicate the need for additional cross sections. 

CROSS SECTION RIVER: Powerline FRS 
REACH: Powerline RS: 1 4 . 3 1 3  

INPUT 
~escription: 1 0 , 0 0 0  Station is in channel just north of and paralleling 

Williams Field Road. 
Station Elevation Data num= 8 1  

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
444 .97  1412  877 1 4 1 1 . 5  1212  1411 .4  1557  1410  2107 1 4 0 9 . 6  

2317 1 4 0 9 . 7  2676 1 4 0 9 . 5  3016 1408 .9  3396 1 4 0 8  3488 1 4 0 8  

Manning's n Values n m =  4  
Sta n Val Sta n Val Sta n Val Sta n Val 

4 4 4 . 9 7  .1 3663 . 0 5  9905 . 05  10115 . 0 5  

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9905 10115 4 9 8 . 8 7  4 9 8 . 8 7  500 .1 . 3  

Ineffective Flow num= 1 
Sta L Sta R Elev 

444 .97  3990 1410 

CROSS SECTION OUTPUT 

E.G. Elev (£ti 
V e l  Head lftl 
W.S. Elev lit1 
Crit W.S. Ifti 
E.G. Slope ift/fti 
Q Total ic£sl 
Top Wldth lfti 
Vel Total iftlsl 
Max Chl Dpth (£ti 
Conv. Total lcfsi 
Length Wtd. (fti 
Min Ch El ifti 
Alpha 
Frctn Loss iftl 
C & E LOSS ifti 

Profile #PF 2  

Element 
Wt. "-Val. 
Reach Len. lftl 
Flow Area (so ftl 
Area i s m  ftl 

& .  

Flow (cfsl 
Top Width lftl 
Avg. Vel. iftlsl 
Hydr. Depth iftl 
cbnv. 1cfs1 
Wetted Per. lftl 
Shear llb/sq ftl 
Stream Power ilblft sl 
Cum Volume (acre-ftl 
Cum SA (acres) 

Left OB 
0 . 0 5 0  

4 9 8 . 8 7  
6 6 6 9 . 3 0  
6 6 6 9 . 3 0  

1 9 1 0 2 . 4 4  
5 2 8 4 . 6 9  

2 . 8 6  
1 . 2 6  

242508 .9  
5284 .77  

0 . 4 9  
1 . 4 0  

3 7 9 8 . 3 0  
3 2 0 3 . 2 8  

Channel Right OB 
0 .050  

498 .87  5 0 0 . 0 0  

Warning: Divided flow computed for this cross-section. 
warning:   he conveyance ratio (upstream conveyance divided by domstream conveyance) is less a than 0 . 7  or greater than 1 . 4 .  This may indicate the need for additional cross sections 
Warning: The energy loss was greater than 1 . 0  ft 10.3 ml. between the current and previous cross 
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section. This may indicate the need for additional cross sections. 

FLOW DISTRIBUTION OUTPUT Profile UPF 2  

Left sea 
iftl 
4 2 2 8 . 9 8  

Right Ste 
lit1 
5 1 7 4 . 9 9  
6 1 2 0 . 9 9  
7 0 6 6 . 9 9  

Flow 
icisi 
3 1 . 6 1  

3 1 3 1 . 4 1  
4 4 5 5 . 9 1  
4 0 2 8 . 0 3  
3 4 4 3 . 7 3  
4 0 1 1 . 7 4  

1 8 . 5 8  
1 8 1 . 0 6  
4 5 7 . 2 1  

4 0 . 7 3  

Area 
1sq ftl 

6 0 . 3 3  
1 1 7 6 . 5 1  
1 4 5 3 . 8 4  
1 3 6 8 . 3 9  
1 2 4 5 . 5 8  
1 3 6 4 . 6 5  

1 6 . 9 2  
6 8 . 5 2  

1 1 9 . 4 3  
25 .67  

W.P. 
(ftl 

5 5 5 . 4 5  
9 4 6 . 0 0  
9 4 6 . 0 1  
9 4 6 . 0 1  
9 4 6 . 0 1  
9 4 5 . 2 9  

3 8 . 7 9  
4 2 . 1 0  
4 2 . 0 8  
3 3 . 9 1  

Iftl 
0 . 1 1  
1 . 2 4  
1 . 5 4  
1 . 4 5  
1 . 3 2  

Velocity 
IftIS) 

0 . 5 2  
2 . 6 6  
3 . 0 6  
2 . 9 4  
2 . 7 6  
2 . 9 4  
1 . 1 0  
2 . 6 4  
3 . 8 3  
1 . 5 9  

Warning: Divided flow computed far this cross-section. 
Warning: The conveyance ratio lupstream conveyance divided by downstream conveyance) is less 

than 0 . 7  or greater than 1 . 4 .  This may indicate the need for additional cross sections. 
Warning: The energy l o s s  was greater than 1 . 0  ft 1 0 . 3  m). between the current and previous cross 

section. This may indicate the need for additional cross sections. 

CROSS SECTION RIVER: Powerline FRS 
REACH: Powerline RS: 1 4 . 2 1 8  

INPUT 
Descri~tion: 1 0 , 0 0 0  Station is in channel 

Williams Field Road. 
Station Elevation Data num= 5 8  

Sta Elev Sta Elev sta 
0  1 4 1 2 . 8  3 5 5  1 4 1 2  5 6 5  

1 3 5 0  1 4 1 0  1 4 8 0  1 4 0 9 . 2  1 5 3 5  
2685  1 4 0 8 . 5  2785  1 4 0 8  2920  
4155  1 4 0 6 . 8  4185  1 4 0 8  4215  
4335  1 4 0 6  4625  1 4 0 5 . 6  4895  

just north of and paralleling 

Elev Sta Elev Sta Elev 
1 4 1 1 . 5  8 1 5  1 4 1 1  1 1 1 0  1 4 1 0 . 3  
1 4 0 8 . 9  1 7 5 5  1 4 0 9  2 3 9 0  1 4 0 8 . 7  
1 4 0 7 . 6  3220  1 4 0 7 . 3  3 9 0 0  1 4 0 6 . 6  

1 4 0 6  4 2 2 0  1 4 0 6  4 2 3 5  1 4 0 6 . 5  
1 4 0 5 . 8  5 2 7 5  1 4 0 5 . 4  5 3 5 5  1 4 0 4  

1 4 0 4  5 9 5 5  1 4 0 3 . 2  6260  1 4 0 3 . 1  
1 4 0 4 . 4  6 8 0 5  1 4 0 4  7 0 3 5  1 4 0 3 . 5  
1 4 0 4 . 2  7 8 8 5  1 4 0 4  8 0 9 5  1 4 0 3 . 3  
1 4 0 4 . 2  8 5 8 5  1 4 0 4 . 2  8 6 4 5  1 4 0 4  
1 4 0 3 . 5  9 6 5 5  1 4 0 4  9 7 5 5  1 4 0 4 . 8  

1 4 0 6  9950  1 4 0 4  1 0 0 0 0  1 4 0 2 . 4  
1 4 0 6 . 2  

Manning's n Values num= 3  
Sta n Val Sta n Val Sta n Val 

0  .1 4185  . 0 5  9 9 3 5  . 0 5  

Bank Sta: Left Rxght Lengths: Left Channel Right Coeff Contr. Expan 
9 9 3 5  1 0 1 2 5  2 2 5  1 4 7 2 . 1 8  1 5 0 0  . I  . 3  

Ineffective Flow nun= 1 
Sta L Sta R Elev 

0  3 7 5 0  1 4 1 0  

CROSS SECTION OUTPUT Profile #PF 2  

E.G. Elev Iftl 1 4 0 6 . 0 2  Element Left 08 Channel Right 08 

Vel Head Iftl 0 . 0 5  Wt. n-Val. 0 . 0 5 0  0 . 0 5 0  
W.S. Elev (ftl 1 4 0 5 . 9 6  Reach Len. iftl 2 2 5 . 0 0  1 4 7 2 . 1 8  1 5 0 0 . 0 0  
Crit W.S. (ftl 1 4 0 4 . 5 1  Flow Area isq ftl 1 0 4 7 6 . 9 8  3 3 9 . 1 0  
E.G. Slope iftiit) 0 . 0 0 1 6 2 1  Area isq ftl 1 0 4 7 6 . 9 8  3 3 9 . 1 0  
Q T o t a l  lcfs) 1 9 8 0 0 . 0 0  Flow (cfsl 1 9 1 4 1 . 6 2  6 5 8 . 3 8  

Top Width iftl 5 7 1 6 . 4 2  Top Width iftl 5 5 5 2 . 5 9  1 6 3 . 8 3  
Vel Total iftlsl 1 . 8 3  Avg. Vel. Iftlsl 1 . 8 3  1 . 9 4  
Max Chl Opth ifti 3 . 6 6  Hydr. Depth lit) 1 . 8 9  2 . 0 7  
Conv. Total (cfsl 4 9 1 7 7 2 . 3  Conv. Icfsl 4 7 5 4 2 0 . 2  1 6 3 5 2 . 2  
Length Wtd. if t I 3 2 3 . 2 2  Wetted Per. Iftl 5 5 5 2 . 8 0  1 6 4 . 0 5  
Min Ch El (ftl 1 4 0 2 . 4 0  Shear llblsq ftl 0 . 1 9  0 . 2 1  

Alpha 1 . 0 0  streampower ilblft sl 0 . 3 5  0 . 4 1  
Frctn Loss iftl 0 . 2 8  cum Volume (acre-ftl 3 7 0 0 . 1 1  7 0 9 . 0 6  5 5 . 5 3  
C & E LOSS (£ti 0 . 0 1  Cum SA (acres) 3 1 4 1 . 2 3  1 5 8 . 3 6  1 1 5 . 0 2  

Warning: Divided flaw computed for this cross-section. 
Warning: The conveyance ratio [upstream conveyance divided by downstream conveyance1 Is  less 

Powerline FRS 213 Spillway Flaw 
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than 0.7 or greater than 1.4. This may indicate the need for additional cross sections 

FLOW DISTRIBUTION OUTPUT Profile #PF 2 

warning: Divided flow computed for this cross-section. 
warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less 

than 0.7 or greater than 1.4. This may indicate the need for additional cross sections 

CROSS SECTION RIVER: Powerline FRS 
REACH: Powerline RS: 13.940 

INPUT 
Description: 3284 cfs flow reduction due to spill between this section and 

next upstream section. 

10.000 Station located on approximately 
the Crismon Road alignment between the Williams Field Road 
alignment and Pecos Avenue 

Station Elevation Data num= 42 
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 

818.33 1412.5 1115 1412 1205 1411.3 1635 1410.5 1905 1410 
2265 1408.6 2320 1408.4 3000 1408.5 3470 1408 4140 1406.5 
4600 1406 4720 1406 48001405.9 4930 1405.9 4960 1406 * 50201405.9 5055 1406 5070 1406 5075 1404 5085 1404 
5305 1405 5580 1404.9 5980 1404.7 6050 1404 6075 1402.4 
6080 1404 6085 1404.8 6195 1404 6260 1404 6620 1402.7 
6970 1402 7275 1401.3 7310 1402 7380 1404 7465 1403.9 

Manning's n Values nun= 3 
Sta n Val Sta n Val Sta n Val 

818.33 .1 4960 .05 9765 .05 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan 
9765 10080 200 1001.12 1001.12 .1 .3 

Ineffective Flow n m =  I 
Sta L Sta R Elev 
818.33 4370 1410 

CROSS SECTION OUTPUT 

E.G. Elev Ifti 
Vel Head I f t) 
W.S. Elev ifti 
Crit W.S. (fti 
E.G. Slope Iftlftl 
Q Total Icfs) 
Top Width (ft) 
Vel Total lftls) 
Max Chl Dpth Ifti 
Conv. Total Icfsl 
Length Wtd. (ft) 
Min Ch El (£ti 
Alpha 
Frctn Loss lftl 

Profile UPF 2 

Warning: The cross-section end points 

Element Left OB 
Wt. n-Val. 0.050 
Reach Len. If tl 200.00 
Flow Area !sq £ti 11780.12 
Area lsq f tl 11780.12 
Flow Icfs) 14314.44 
Top Width (ftl 4694.26 
Avg. Vel. Iftls) 1.22 
Hydr. Depth (ft) 2.51 
conv. icfs) 646423.4 
Wetted Per. lft) 4695.01 
Shear Ilblsq ftl 0.08 
Stream Power (lblft s )  0.09 
Cum Volume (acreftl 3642.63 
Cum SA (acres) 3114.76 

had to be extended vertically for the computed water surface. 
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FLOW DISTRIBUTION OUTPUT Profile #PF 2 

1,eft Sta Right Sta Flow Area W.P. % Conv. Hydr D. Veloclty 
I f f )  lftl ICES] iso ftl lftl lit1 Ift/SI 

Warning: The cross-sectlon end points had to be extended vertically for the computed water surface 

CROSS SECTION RIVER: Powerline FRS 
REACH: Powerline RS: 13.750 

INPUT 
Description: 2812 cfs flow reduction due to spill between this section and 

next upstream section. 

10.000 Station located on approximately 
the Crismon Road alignment between the Williams Field Road 
alignment and Pecos Avenue 

Station Elevation Data num= 55 
St* Elev Sta Elev Sta Elev Sta Elev Sta Elev 

Manning's n Values num= 3 
Sta n Val sea n Val Sta n Val 

1967.85 .1 6070 .05 9750 .05 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan 
975010020.88 215 1003.33 1003.33 .1 . 3  

Ineffective Flow num= 1 
Sta L Sta R Elev 

1967.85 5450 1410 

CROSS SECTION OUTPUT Profile #PF 2 

E.G. Elev Iftl 
Vel Head lit1 
W.S. Elev Iftl 
Crit W.S. Iftl 
E.G. Slope lft/ftl 
Q Total lcfsl 
Top Width Iftl 
Vel Total Ift/sl 
Max Chl Dpth Iftl 
Conv. Total lcfs) 
Length Wtd. iftl 
Min Ch El Iftl 
Alpha 
Frctn Loss Ifti 
C & E LOSS lit1 

Element 
Wt. n-Val. 
Reach Len. If t 1 
Flow Area lsq ftl 
Area lsq ft) 
Flow lcfs) 
Tap Width lfti 
Avg. Vel. ift/sl 
Hydr. Depth lit1 
Conv. icfs) 
Wetted Per. lit) 
Shear llb/sq it) 
Stream Power llb/ft s )  
Cum Volume lacre-it) 
Cum SA lacresl 

Left OB 
0.050 
215.00 

Channel 
0.050 

1003.33 
1122.39 

Right OB 
0.050 

1003.33 
136.64 

Warning: Divlded flow computed for this cross-section. 
Warning: The cross-section end points had to be extended vertically for the computed water surface 

FLOW DISTRIBUTION OUTPUT Profile #PF 2 
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Left Sta 
Iftl 
5 0 8 0 . 7 1  
5 8 5 8 . 9 2  

Right Sta 
Ift) 
5 8 5 8 . 9 2  
6 6 3 7 . 1 4  

Flow 
(CfSl 
2 . 7 1  

5 5 0 . 3 0  
1 3 8 9 . 5 1  
3 6 5 7 . 9 5  
3 0 3 7 . 5 5  
3476 .76  

246 .43  
273 .35  
3 0 1 . 3 9  
3 3 0 . 5 1  
331 .47  

2 5 . 1 5  
2 1 . 0 1  
1 7 . 1 7  
1 3 . 6 5  
1 0 . 4 5  

7 . 6 1  
5 . 1 4  
3 . 0 7  
1 . 4 6  
0 . 3 6  

Area 
ISq ft) 

37.35  
9 3 4 . 7 1  

1 6 8 9 . 2 0  
3 0 1 8 . 8 3  
2 7 0 0 . 3 0  
2 9 2 8 . 2 0  

2 0 1 . 1 4  
2 1 4 . 0 5  
2 2 6 . 9 7  
2 3 9 . 8 8  
2 4 0 . 3 5  

2 5 . 3 4  
2 2 . 7 4  
2 0 . 1 5  
1 7 . 5 6  
1 4 . 9 6  
1 2 . 3 7  

9 . 7 7  
7 . 1 8  
4 . 5 8  
1 . 9 9  

W.P. 
lftl 

2 3 2 . 8 3  
745  . 2 7  
7 7 8 . 5 2  
7 7 8 . 2 2  
7 7 8 . 2 3  
7 7 8 . 2 2  

5 4 . 1 8  
5 4 . 1 8  
5 4 . 1 8  
5 4 . 1 8  
5 4 . 2 1  

7 . 4 2  
7 . 4 2  
7 . 4 2  
7 . 4 2  
7 . 4 2  
7 . 4 2  
7 . 4 2  
7 . 4 2  
7 . 4 2  
7 . 5 1  

8 Conv. 

0 . 0 2  
4 . 0 2  

1 0 . 1 4  
26 .69  
2 2 . 1 7  
2 5 . 3 7  

1 . 8 0  
1 . 9 9  
2 . 2 0  
2 . 4 1  
2 . 4 2  
0 . 1 8  
0 . 1 5  
0 .13  
0 . 1 0  
0 . 0 8  
0 . 0 6  
0 .04  
0 .02  
0 . 0 1  
0 . 0 0  

Hydr D. 
lfti 

Velocity 
iftls) 

0.07  
0 .59  
0 .82  
1 . 2 1  
1 . 1 2  
1 . 1 9  
1 .23  
1 . 2 8  
1 .33  
1 . 3 8  
1 . 3 8  
0 .99  
0 .92  
0 .85  
0 . 7 8  
0 . 7 0  
0 .62  
0 . 5 3  
0 .43  
0 .32  
0 . 1 8  

Warning: Divided flow computed for this cross-section. 
warning:  he cross-section end points had to be extended vertically for the computed water surface 

CROSS SECTION RIVER: Powerline FRS 
REACH: Powerline RS: 1 3 . 5 6 0  

INPUT 
Description: 4 2 1  cfs flow reduction due to spill between this section and 

next upstream section. 

1 0 , 0 0 0  Station located on approximately 
the Crismon Road alignment between the Williams Field Road 
alignment and Pecos Avenue. 

Station Elevation Data nun= 3  8  
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 

Manning's n Values num= 3  
Sta n Val Sta n Val Sta n Val 

3 1 9 4 . 7 4  .1 7155  .05  9 5 2 5  . 0 5  

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan 
9 5 2 5 1 0 0 1 4 . 6 1  400  1 0 8 0 . 0 6  1 0 8 0 . 0 6  .1 .3 

Ineffective Flow n m =  1 
Sta L Sta R Elev 

3 1 9 4 . 7 4  6300  1 4 1 0  

CROSS SECTION OUTPUT Profile #PF 2  

E.G. Elev lftl 1 4 0 5 . 5 2  Element Left 0B Channel 
Vel Head lftl 0 . 0 2  Wt. n-Val. 0.050  0 .050  
W.S. Elev Ift) 1 4 0 5 . 4 9  Reach Len. iftl 4 0 0 . 0 0  1 0 8 0 . 0 6  
Crit W.S. lft) 1 4 0 2 . 4 3  Flow Area lsq it) 9 1 5 1 . 5 7  1 9 7 3 . 7 8  
E.G. Slope (ftlft) 0 . 0 0 0 2 7 2  Area lsq ftl 9 1 5 1 . 5 7  1 9 7 3 . 7 8  
Q Total lcfsl 1 3 2 8 2 . 0 0  Flow lcfs) 1 0 7 8 6 . 6 6  2 4 4 8 . 4 1  
Tog Wldth lftl 3 1 0 9 . 6 6  Top Width lftl 2 5 8 4 . 6 6  4 8 9 . 6 1  
Vel Total (ftls) 1 . 1 9  Avg. Vel. lft/sl 1 . 1 8  1 . 2 4  
Max Chl Dpth Iftl 4 . 8 0  Hydr. Depth lit1 3 . 5 4  4 . 0 3  
Con". Total Icfs) 8 0 5 9 1 2 . 7  Conv. lcfs) 6 5 4 5 0 2 . 7  1 4 8 5 6 2 . 3  
Length Wtd. Iftl 4 9 4 . 6 0  Wetted Per. (ftl 2 5 8 4 . 9 7  4 8 9 . 6 9  
Min Ch El ILt) 1 4 0 0 . 8 0  Shear Ilblsq ftl 0 . 0 6  0 . 0 7  
Alpha 1 . 0 0  Stream Power Ilblft $1  0 . 0 7  0 .08  
F r c t n  Loss Ift) 0 . 1 2  Cum Volume lacre-ftl 3 5 3 9 . 1 3  617 .77  

Powerline FKS 
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Right OB 
0 . 0 5 0  

1 0 8 0 . 0 6  

1 . 8 3  
2847 .7  

3 5 . 9 9  
0 . 0 3  
0 . 0 2  

5 1 . 6 4  
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c & E Loss ift) 0.00 cum SA (acres) 3078.12 134.78 112.91 

Warning: The cross section end points had to be extended vertically for the computed water surface. 

FI,OW DISTRIBUTION OUTPUT Profile # P F  2 

Left Sta 
Ift) 
6359.87 
6992.90 
7625.92 

Right Sta 
ift) 
6992.90 
7625.92 

Flow 
ICfS) 
0.45 

1292.42 
2652.26 
3567.71 
3273.78 
376.42 
437.59 
494.42 
553.98 
586.04 
9.92 
8.51 
7.18 
5.95 
4.81 
3.77 
2.83 
2.01 
1.30 
0.66 

Area 
isq it) 

7.13 
1445.83 
2312.33 
2762.5'1 
2623.69 
338.10 
370.0'7 
398.20 
426. 32 
441.11 
10.73 
9.78 
8.84 
7.89 
6.95 
6.00 
5.06 
4.11 
3.17 
2.22 

W.P. 
lit1 

52.55 
633.32 
633.03 
633.03 
633.04 
97.92 
97.92 
97.92 
97.92 
98.00 
3.55 
3.55 
3.55 
3.55 
3.55 
3.55 
3.55 
3.55 
3.55 
4.04 

Hydz D. 
iftl 

Velocity 
IftIS) 
0.06 
0.89 
1.15 
1.29 
1.25 
1.11 
1.18 
1.24 
1.30 
1.33 
0.92 
0.87 
0.81 
0.75 
0.69 
0.63 
0.56 
0.49 
0.41 
0.30 

Warning: The cross-section end points had to be extended vertically for the computed water surface. 

CROSS SECTION RIVER: Powerline FRS 
REACH: Powerline RS: 13.355 

INPUT 
Description: 822 cfs flow reduction due to spill between this section and 

next upstream section. 

10.000 Station located on approximately 
the Crismon Road alignment between the Williams Field Road 
alignment and Pecos Avenue. 

station Elevation Data num= 3 6 
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 

4809.6 1413.5 4870 1412 4915 1410 4930 1408 5065 1407.2 
5240 1406.1 5295 1406.3 5460 1406 5500 1405.6 5580 1405.5 
6095 1405 6730 1405.5 6915 1405.1 7085 1404.6 7295 1404.4 
7450 1404 7920 1403 8195 1402.5 8275 1402 8280 1400 
8290 1400 8350 1402 8735 1400 8745 1400 8765 1400.9 
8820 1400.4 9100 1400.4 9215 1400 9380 1399.8 9520 1400 
9770 1400.1 9900 1400.5 9960 1400 10000 139810020.88 1400.45 
10060 1405 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

4809.6 .1 8280 .05 9900 .05 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan 
990010020.88 760 1112.17 1115 .1 .3 

Ineffective Flaw num= 1 
Sta L Sta R Elev 
4809.6 7300 1410 

Blocked Obstructions n u =  I. 
Sta L Sta R Elev 
4809.6 6733 1406 

CROSS SECTION OUTPUT Profile #PF 2 

E.G. Elev ift) 1405.39 Element Left 0B Channel Right OB 
Vel Head Ift) 0.02 Wt. n-Val. 0.053 0.050 0.050 
W.S. Elev ift) 1405.37 Reach Len. iftl 760.00 1112.17 1115.00 

Crit W.S. ift) 1401.48  low Area lsq ft) 10105.39 690.51 103.54 
E.G. Slope lftlftl 0.000232 Area isq ft) 10399.10 690.51 103.54 
Q Total Icfs) 12460.00 Flow (cis) 11374.34 997.01 88.65 
Top Width iftl 3270.66 Top Width iftl 3110.66 120.88 39.12 
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Vel Total iftlsl 1.14 Avg. Vel. Iftlsl 1.13 1.44 0.86 
Max Chl Dpth iftl 7.37 Hydr. Depth lft) 3.89 5.71 2.65 
conv Total lcfsl 818644.1 Conv. lcfsl 747314.3 65505.1 5824.7 
~ength Wtd. lftl 891.21 Wetted Per. (ft) 2600.45 121.08 39.76 
Mln Ch El lft) e AiPha 

1398.00 Shear llb/sq ftl 0.06 0.08 0.04 
1.02 Stream Power Ilblft sl 0.06 0.12 0.03 

Frctn Loss lftl 0.57 Cum Volume lacre-ftl 3449.37 584.74 49.55 
C & E Loss lftl 0.06 CumSA [acres) 3051.97 127.21 111.98 

Warning: 'The cross-section end points had to be extended vertically for the computed water surface. 
Warning: The velocity head has changed by more than 0.5 ft 10.15 mi. This may indicate the need for 

additional cross sections. 
Warnlng: The conveyance ratio (upstream conveyance divided by dowristream conveyance) is less 

than 0.7 or greater than 1.4. This may indicate the need for additional cross sections. 

FLOW DISTRIBUTION OUTPUT Profile RPF 2 

Left Sta Right Sta 
ifti (it1 
6845.76 7354.80 
7354.80 7863.84 

Flow Area 
ICES1 (sq ftl 
13.49 57.83 
279.13 868.75 
954.49 1516.93 

W.P. 
lit1 

54.80 

8 conv. Hydr D. Velocity 
Iftl Iftlsl 
1.06 0.23 
1.71 0.32 
2.98 0.63 

Warning: The cross-section end points had to be extended vertically for the computed water surface. 
Warning: The velocity bead has changed by more than 0.5 ft 10.15 m). This may indicate the need for 

additional cross sections. 
Warning: The conveyance ratio lupstream conveyance divided by downstream conveyance) is less 

than 0.7 or greater than 1.4. This may indicate the need for additional cross sections. 

CROSS SECTION RIVER: Powerline FRS 
REACH: Powerline RS: 13.145 

INPUT 
Description: 10.000 Station located in channel inmediately northeast of 

intersection of Crismon Road alianment and Pecos Avenue. 

Manning's n Values num= 2 
Sta n Val Sta n Val 

6492.7 ,022 9555 .05 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan 
9850 10095 475 178.89 180 .1 .3 

Ineffective Flow num= 1 
Sta L Sta R Elev 
6492.7 9285 1410 * Blocked Obstructions nun= 1 
Sta L Sta R Elev 
6492.7 7800 1407 

CROSS SECTION OUTPUT Profile UPF 2 

Powerline FRS 2 3  Spillway Flow 
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E.G. Elev Iftl 
Vel Head I ft) 
w.S. Elev Iftl 
crit W.S. lftl 
E.G. Slope Iftlft) 
Q Total ICfSI 
Top Width lftl 
Vel Total lft/sl 
Max Chl Dpth Ifti 
Conv. Total Icfsl 
Lenoth Wtd. Ifti 
~ i n - ~ h  El lftl 
Alpha 
Frctn Loss lftl 
C & E LOSS lftl 

1 4 0 4 . 7 6  Element Left 08 Channel Right 08 
0 . 5 9  Wt. "-Val. 0 . 0 4 0  0 . 0 5 0  

1 4 0 4 . 1 7  Reach Len. iftl 4 7 5 . 0 0  1 7 8 . 8 9  1 8 0 . 0 0  
1 4 0 2 . 8 6  Plow Area lsq ftl 8 8 0 . 5 2  1 2 1 0 . 2 3  

0 .005785  Area lsa fti 8 8 0 . 5 2  1 2 1 0 . 2 3  
1 2 4 6 0 . 0 0   low (cis) 4261.06  8 1 9 8 . 9 4  

6 8 7 . 4 5  'Top Width lit1 4 5 5 . 5 0  2 3 1 . 9 4  
5 .96  Avg. Vel. Iftls) 4 . 8 4  6 . 7 7  
6 .67  Hydr. Depth Ift) 1 . 9 3  5 . 2 2  

1 6 3 8 1 8 . 5  Conv. lcfsl 5 6 0 2 2 . 4  1 0 7 7 9 6 . 1  
272 .37  Wetted Per. lft) 4 5 5 . 6 1  2 3 3 . 2 4  

1 3 9 7 . 5 0  Shear llblsq ftl 0 . 7 0  1 . 8 7  
1 . 0 8  Stream Power Ilblft sl 3 . 3 8  1 2 . 7 0  
1 .OO Cum Volume lacre-ftl 3 3 5 0 . 9 7  5 6 0 . 4 8  4 8 . 2 3  
0 . 0 9  Cum SA (acres1 3 0 2 0 . 8 6  1 2 2 . 7 1  1 1 1 . 4 8  

Warning: Divided flow computed for this cross-section. 
Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less 

than 0.7 or greater than 1 . 4 .  This may indicate the need for additional cross sections 
Warning: The energy loss was greater than 1 . 0  ft 10.3  ml. between the current and previous cross 

section. This may indicate the need for additional crass sections. 

FLOW DISTRIBUTION OUTPUT Profile #PF 2  

Left Sta Right Sta Flow Area W.P. % Conv. Hydr D. Velocity 
~ f r l  l f r l  l c f s l  ( S O  ftl lftl Iftl Iftlsl 

Warning: Divided flaw computed for this cross-section. 
Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less 

than 0 . 7  or greater than 1 . 4 .  This may indicate the need for additional cross sections 
Warning: The energy loss was greater than 1 . 0  ft 10.3 m). between the current and previous cross 

section. This may indicate the need for additional cross sections. 

CROSS SECTION RIVER: powerline FRS 
REACH: Powerline RS: 1 3 . 1 1 1  

INPUT 
Description: 1 0 , 0 0 0  Station located in channel immediately north of Pecos 

Avenue between Crismon Road alignment and Ellsworth Road. 
Station Elevation Data n m =  2  9  

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
4379.27  1 4 0 4 . 8  4515 1 4 0 3 . 8  4680  1 4 0 3 . 7  4900 1 4 0 3 . 7  5130  1 4 0 3 . 6  

5330  1 4 0 3 . 4  5635 1 4 0 3 . 3  5960  1 4 0 3 . 8  6375  1 4 0 3 . 5  6620  1403 .3  
6835  1 4 0 3 . 5  7090  1 4 0 2 . 8  7 1 9 0  1402  7755  1 4 0 1 . 7  7810  1 4 0 2 . 7  
8290  1 4 0 2  8 4 3 0 1 4 0 1 . 9  8450  1402  8475  1402  9370  1 4 0 0  
9700  1 3 9 9 . 6  9755  1 4 0 0  9800  1 4 0 0  9810  1 3 9 8  9910  1 3 9 6 . 9  

1 0 0 0 0  1 3 9 6 . 3  1 0 0 5 0  1 3 9 6 1 0 0 6 9 . 5 9  1 4 0 0 . 0 1  1 0 0 9 5  1 4 0 4 . 2  

Manning's n Values num= 3  
Sta n Val Sta n Val Sta n Val 

4 3 7 9 . 2 7  .1 9800 ,0510069 .59  . 0 5  

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9 8 0 0 1 0 0 6 9 . 5 9  325  301.73 2 7 0  .l . 3  

Ineffective Flow nu"= 1 
Sta L Sta R Elev 

4 3 7 9 . 2 7  9 1 8 5  1 4 0 5  
Blocked obstructions num= 1 

Sta L sea R Elev 
4379.27  6838  1404  

CROSS SECTION OUTPUT Profile #PF 2  

E.G. Elev lft) 1 4 0 3 . 6 8  Element Left 08 Channel Right 08 
Vel Head lftl 0 . 3 0  Wt. "-Val. 0 . 1 0 0  0 .050  0 . 0 5 0  
W.S. Elev Ift) 1 4 0 3 . 3 7  Reach Len. Iftl 325.00  3 0 1 . 7 3  2 7 0 . 0 0  
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Crit W.S. Iftl 
E.G. Slope ift/ftl 
Q Total lcfsl 
Top Width iftl 
Vel Total (ft/sl 
Max Chl Dpth iftl 
Conv. Total (cfsl 
Length Wtd. Iftl 
Min Ch El iftl 
Alpha 
Frctn Loss iftl 
C & E LOSS iftl 

Flow Area (sq ft) 
Area isq ftl 
Flow lcfs) 
Top Width iftl 
Avg. Vel. ift/sl 
Hydr. Depth iftl 
Can". (cfs) 
Wetted Per. Ift) 
Shear ilb/sq ftl 
Stream Power 11b/ft 
Cum Volume lacre-ftl 
Cum SA (acres1 

FLOW DISTRIBUTION OUTPUT Profile #PF 2 

Left Sta Ricrht Sta Flow Area W.P. 8 Conv. Hvdr D. Velocitv 

CROSS SECTION RIVER: Powerline FRS 
REACH: Powerline RS: 13.054 

INPUT 
Description: 10,000 Station located in channel immediately north of Pecos 

Avenue between Crisrnon Road alignment and Ellsworth Road. 
Station Elevation Data n u =  33 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 

Manning's n Values nun= 3 
Sta n Val Sta n Val Sta n Val 

4336.9 .I 9865 .0510075.22 .05 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan 
986510075.22 500 505.01 500 .1 .3 

Ineffective Flow num= 1 
Sta L Sta R Elev 
4336.9 9035 1405 

CROSS SECTION OUTPUT Profile #PF 2 

E.G. Elev iftl 1402.87 
vel Head (fti 0.22 
W.S. Elev iftl 1402.65 
Crit W.S. lit1 1400.47 
E.G. Slope lft/ftl 0.0025G5 
Q Total icfsl 12460.00 
Top Wldth Ifti 4803.45 
Vel Total (ft/sl 2.71 
Max Chl Dpth lftl 7.15 
Conv. Total lcfsl 248943.1 
Lenqth Wtd. ifti 502.42 
~in-ch El Ifti 1395.50 
Alpha 1.89 

Element Left OB Channel 
Wt. n-Val. 0.100 0.050 
Reach Len. lftl 500.00 505.01 
Flow Area isq ftl 3300.21 12'70.21 
Area is" ft) 7740.92 1270.21 ~. 
Flow icfsl 6159.87 6258.20 
Top Width lftl 4575.48 210.22 
Avg. Vel. Ift/s) 1.87 4.93 
Hydr. Depth Iftl 3.98 6.04 
Conv. lcfsl 123070.4 125035.0 
Wetted Per. lftl 830.08 210.71 
shear Ilblsq £ti 0.62 0.94 
stream Power ilb/ft sl 1.16 4.65 

Right 08 
0.050 
500.00 
23.53 
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Frctn Loss (ftl 1 . 3 3  Cum Volwne (acre-ftl 3 2 6 6 . 8 6  5 4 4 . 1 4  4 7 . 9 8  
C k E LOSS lftl 0 . 0 0  Cum SA (acres) 2 9 7 4 . 5 0  1 2 0 . 0 2  1 1 1 . 3 2  

warning:   he energy l o s s  was greater than 1 . 0  ft 10.3 m). between the current and previous cross 
section. This may indicate the need for additional cross sections. 

FLOW DISTRIBUTION OUTPUT Profile #PF 2  

Left Sta 
lftl 
8 7 5 9 . 3 8  

Right Sta 
lit) 
9312.19  
9865 . O O  

Flow 
Icfs) 

1 9 3 0 . 4 4  
4 2 2 9 . 4 3  

7 7 9 . 0 5  
1 3 0 1 . 2 1  
1 5 4 4 . 4 0  
1 5 8 5 . 7 7  
1 0 4 7 . 7 8  

1 3 . 8 8  
1 0 . 5 9  

7 . 6 6  
5 . 1 2  
3 . 0 1  
1 . 3 8  
0 . 3 0  
0 . 0 0  

Area 
Isq €ti 
1 0 6 1 . 1 0  
2 2 3 9 . 1 1  

1 9 2 . 7 3  
2 6 1 . 8 7  
2 9 0 . 1 8  
2 9 4 . 8 2  
2 3 0 . 6 0  

6 . 1 1  
5 . 1 9  
4 . 2 8  
3 . 3 6  
2 . 4 4  
1 . 5 3  
0 . 6 1  
0 . 0 1  

W.P. %Conv. HvdrD. Velocity 
(ftls) 

1 . 8 2  
1 . 8 9  
4 . 0 4  
4 . 9 7  
5 . 3 2  
5 . 3 8  
4 . 5 4  
2 . 2 7  
2 . 0 4  
1 . 7 9  
1 . 5 2  
1 . 2 3  
0 . 9 0  
0 . 4 9  
0 . 1 2  

Warning: The energy loss was greater than 1 . 0  it 1 0 . 3  m). between the current and previous cross 
section. This may indicate the need for additional cross sections. 

CROSS SECTION RIVER: Powerline FRS 
REACH: Powerline RS: 1 2 . 9 5 8  

INPUT 
Description: 1 0 , 0 0 0  Station located in channel immediately north of Pecos 

Avenue between Crismon Road alignment and Ellsworth Road. 
Station Elevation Data n u =  26 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
4485.04  1 4 0 3 . 1  4 5 6 5  1 4 0 2 . 4  4 9 9 5  1 4 0 3  5460 1 4 0 2  5830 1 4 0 0 . 9  

6050  1 4 0 0 . 6  6320  1 4 0 0  6 5 3 5  1 3 9 9 . 8  6715  1 3 9 9 . 6  7085  1 3 9 9 . 6  
7 1 5 5  1 3 9 9 . 5  7180  1 3 9 9 . 7  7 2 9 0  1 3 9 9 . 9  8510  1 4 0 0  8 5 1 5  1 4 0 0 . 2  
8 5 6 5  1 4 0 0  8580 1 3 9 8 . 8  8 7 4 0  1 3 9 8 . 1  9780 1 3 9 8 . 1  9820 1 3 9 8  
9880 1 3 9 8  9900 1 3 9 6  1 0 0 0 0  1 3 9 4 . 3  1 0 0 6 0  1 3 9 6 1 0 0 7 2 . 2 9  1 3 9 8 . 0 1  

1 0 1 0 5  1 4 0 3 . 1  

Manning's n Values nun= 3  
Sta n Val Sta n Val Sta n Val 

4 4 8 5 . 0 4  .1 9880 . 0 5 1 0 0 7 2 . 2 9  . 0 5  

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. 
988010072.29  6 7 0  4 7 9 . 1 1  500  .1  

Ineffective Flow nun= 1 
Sta L Sta R Elev 

4 4 8 5 . 0 4  8685 1 4 0 3  

CROSS SECTION OUTPUT Profile #PF 2  

E.G. Elev lftl 1 4 0 1 . 5 3  Element Lef t OB 
Vel Head lft) 0 . 2 1  Wt. n-Val. 0 . 1 0 0  
W.S. Elev iftl 1 4 0 1 . 3 2  ReachLen. Iftl 6 7 0 . 0 0  
Crit W.S. lttl 1 3 9 9 . 7 1  Flow Area lsq ft) 3 8 4 7 . 2 0  
E.G. Slope Iftlftl 0 . 0 0 2 8 1 8  Area lsq ft) 7 8 9 5 . 8 0  
Q Total lcfs) 1 2 4 6 0 . 0 0  Flow Icfs) 6 6 1 5 . 9 9  
Top Width lft) 4 4 0 4 . 2 2  Top Width Iftl 4 1 9 0 . 6 7  
Vel Total Iftlsl 2 . 4 9  Avg. Vel. Iftlsl 1 . 7 2  
Max Chl Dpth (it) 7 . 0 2  Hydr. Depth (ft) 3 . 2 2  
Conv. Total (cis1 2 3 4 7 3 7 . 0  Conv. lcfsl 1 2 4 6 4 0 . 3  
Length Wtd. iftl 5 9 2 . 7 2  Wetted Per. (ft) 1 1 9 5 . 0 0  
Min Ch E l  lftl 1 3 9 4 . 3 0  Shear IIbIsq ftl 0 . 5 7  
Alpha 2 . 2 2  Stream Power (lhlft sl 0 . 9 7  
Frctn Loss (ftl 1 . 4 7  Cum Volume (acre-ft) 3 1 7 7 . 1 2  
C & E LOSS (it1 0 . 0 3  Cum SA lacresl 2 9 2 4 . 1 9  

Warnlng: The energy l o s s  was greater than 1 . 0  ft 10.3 m). between the current and prevlous cross 
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section. This may indlcate the need for additional 

FLOW DISTRIBUTION OUTPUT Profile YPF 2  

Left Sta Riqht Sta Flow Area 
lftl lftl Icfsl (sa ftl 

W.P. 
(it1 

% Conv. Hydr D. 
!£ti 

Velocity 
(ftfsl 

1 . 7 0  

Warning: The energy loss was greater than 1 . 0  ft ( 0 . 3  m). between the current and prevlous cross 
section. This may indicate the need for additional cross sections. 

CROSS SECTION RIVER: Powerline FRS 
REACH: Powerline RS: 1 2 . 8 6 7  

INPUT 
Description: 1 0 , 0 0 0  Station located in channel immediately north of Pecos 

Avenue between Crismon Road alisnment and Ellsworth Road. 
Station Elevation Data nun= 2  5  ~~~~ ~ ~~~~~ 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
4 3 6 6 . 9 3  1 4 0 1 . 7  4500 1 4 0 1 . 5  4595  1 4 0 0 . 6  5060  1 4 0 1 . 7  5 2 2 0  1401 .3  

5475  1 4 0 0  6095  1 3 9 8 . 7  6 5 2 5  1 3 9 8  6935  1 3 9 7  7 2 0 5  1 3 9 7 . 1  
7 5 3 5  1 3 9 7 . 2  8465  1 3 9 7  8 5 0 5  1 3 9 8  8545  1 3 9 6 . 9  8 7 4 0  1 3 9 6 . 4  

- 
Manning's n Values num= 3  

Sta n Val Sta n Val Sta n Val 
4 3 6 6 . 9 3  .I 9865 .0510062 .98  .05  

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan 
986510062.98  590  5 1 4 . 8 1  500  .1 .3 

Ineffective Flow num= 1 
Sta L Sta R Elev 

4 3 6 6 . 9 3  8185  1 4 0 2  

CROSS SECTION OUTPUT Profile #PF 2  

E.G. Elev lftl 
Vel Head (ft) 
W.S. Elev (ftl 
Crit W.S. lftl 

1 4 0 0 . 0 3  Element Left OB Channel Right OB 
0 . 1 2  Wt. n-Val. 0 . 1 0 0  0 . 0 5 0  0 . 0 5 0  

1 3 9 9 . 9 1  Reach Len. (ft) 5 9 0 . 0 0  5 1 4 . 8 1  500 .00  
1 3 9 8 . 1 6  Flow Area (sq ftl 5 3 9 2 . 8 8  1 0 1 9 . 1 8  12 .15  

E.G. Slope IftfLt) 0 . 0 0 2 2 1 4  Area (sq ftl 
0 Total icfsl 1 2 4 6 0 . 0 0  Flow Icfsl 
Top Width (it1 4 5 5 8 . 7 6  Top Width ifti 4 3 4 8 . 1 4  1 9 7 . 9 8  1 2 . 6 4  
Vel Total (ftfsl 1 . 9 4  Avg. Vel. (ftfs) 1 . 5 2  4 . 1 6  1 . 3 5  
Max Chl Dpth (ftl 6 . 5 1  Hydr. Depth (it1 3 . 2 1  5 . 1 5  0 . 9 6  
Conv. Total (cfsl 2 6 4 8 1 2 . 3  Conv. (cfs) 1 7 4 3 7 3 . 5  90090 .0  348 .9  
Lenqth Wtd. (ftl 5 6 0 . 5 4  Wetted Per. !ft) 1 6 8 0 . 0 5  1 9 8 . 6 8  1 2 . 7 8  
Min Ch El (ftl 1 3 9 3 . 4 0  Shear (lb/sq ftl 0 . 4 4  0 . 7 1  0 . 1 3  
Alpha 1 . 9 7  Streampower !lb/ft sl 0 . 6 7  2 . 9 5  0 . 1 8  
Frctn Loss Ift) 2 . 1 4  Cum volume lacre-it1 3 0 3 2 . 5 9  5 1 8 . 4 5  4 7 . 3 7  
C k E LOSS Ift] 0.02  Cum SA (acres) 2 8 5 8 . 5 2  1 1 5 . 5 4  1 1 0 . 9 0  

Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less 
than 0 . 7  or greater than 1 . 4 .  This may indicate the need for additional cross sections. 

Warning: The energy loss was greater than 1 . 0  ft ( 0 . 3  m). between the current and previous cross 
section. This may indicate the need for additional cross sections. 

FLOW DISTRIBUTION OUTPUT Profile YPF 2  
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Left Sta Riqht Sta Flow Area W.P. % Conv. Hvdr D. Velacitv . 
Iftl Iftl Is0 ftl lftl lftl 

Warning: The conveyance ratio [upstream conveyance divided by downstream conveyance) is less 
than 0 . 7  or greater than 1 . 4 .  This may indicate the need for additional cross sections 

Warning: The energy l o s s  was greater than 1 . 0  ft 10.3 ml. between the current and previous cross 
section. This may indicate the need for additional crass sections. 

CROSS SECTION RIVER: Powerline FRS 
REACH: Powerline RS: 12.770  

INPUT 
Description: 1 0 . 0 0 0  Station located in channel immediately north of Pecos 

Avenue between Crismon Road alianment and Ellsworth Road. 
~~~~~~ ~ - ~ 

Sta Elev sta Elev Sta Elev Sta Elev Sta Elev 
4 4 7 6 . 3 2  1 3 9 8 . 7  4575 1 3 9 8 . 7  4620  1 3 9 8 . 2  5730  1 3 9 8 . 2  5 7 7 5  1 3 9 8  

5845 1 3 9 6 . 8  6755  1396 .5  7 0 2 5  1 3 9 6  7060  1 3 9 5 . 4  7 0 8 5  1 3 9 6  
8470 1 3 9 6  8485  1396 .2  8 5 7 5  1 3 9 6  8805  1395 .6  9 5 8 5  1 3 9 5 . 7  

Manning's n Values n u =  3  
Sta n Val Sta n Val Sta n Val 

4 4 7 6 . 3 2  .1 9870  . 0 5 1 0 0 7 4 . 4 6  . 0 5  

Bank Sta: Left Right Lengths: Left Channel Right Caeff Contr. Expan 
9 8 7 0 1 0 0 7 4 . 4 6  2 2 0  5 0 6 . 5 6  5 0 0  .1 .3 

Ineffective Flaw num= 1 
Sta L Sta R Elev 

4476.32 7 8 3 5  1 4 0 0  

CROSS SECTION OUTPUT Profile UPF 2  

E.G. Elev lit1 
Vel Head ftl 
W.S. Elev iftl 
Crit W.S. Iftl 

1 3 9 7 . 8 6  Element Left 08 Channel Right OB 
0 . 3 5  Wt. n-Val. 0 . 1 0 0  0 .050  0 .050  

1397 .52  Reach Len. Ift) 2 2 0 . 0 0  506 .56  5 0 0 . 0 0  
1397 .10  Flow Area (sq ftl 3 5 5 9 . 7 9  8 1 5 . 5 6  1 . 6 3  

E.G. Slope (ft/ft) 0 . 0 0 8 1 9 1  Area (sq ftl 5 9 5 6 . 2 5  815.56 1 . 6 3  
Q Total (cfs) 1 2 4 6 0 . 0 0  Flow (cfsl 6 9 4 9 . 9 0  5507 .95  2 . 1 6  
Top Width Iftl 4276.05  Top Width (ft) 4066.93  204 .46  4 . 6 6  
Vel Total Iftlsl 2 . 8 5  Avg. Vel. (ftls) 1 . 9 5  6 .75  1 . 3 2  
Max Chl Dpth (ft) 5 . 2 2  Hydr. Depth iftl 1 . 7 5  3 . 9 9  0 . 3 5  
Conv. Total lcfs) 1 3 7 6 7 7 . 0  Conv. ( c t s )  7 6 7 9 3 . 0  6 0 8 6 0 . 1  2 3 . 8  
Length wtd. (ft) 3 2 4 . 7 0  Wetted Per. (it) 2 0 3 5 . 0 4  2 0 4 . 9 6  4 . 7 1  
Min Ch El (ftl 1 3 9 2 . 3 0  Shear (lb/sq it) 0.89  2.03 0 . 1 8  
Alpha 2 . 7 5  Streampower llb/its) 1 . 7 5  1 3 . 7 4  0 . 2 3  
Frctn Loss lftl 1 . 4 3  Cum Volume (acre-ftl 2 9 1 8 . 4 6  5 0 7 . 6 1  4 7 . 2 9  
C h E LOSS lftl 0 . 0 7  Cum SA (acres) 2 8 0 1 . 5 3  1 1 3 . 1 6  1 1 0 . 8 0  

Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less 
than 0 . 7  or greater than 1 . 4 .  This may indicate the need for additional crass sections. 

Warning: The energy loss was greater than 1 . 0  ft 10.3 m). between the current and previous cross 
section. This may indicate the need for additional cross sections. 

FLOW DISTRIBUTION OUTPUT Profile UPF 2  

Left Sta Right Sta Flow Area W.P. % Conv. Hydr D. Veloclty 
(ftl lftl IcLsI 1sq ftl Ifti Iftl ift/s) 
7 7 1 2 . 5 3  8 2 5 1 . 9 0  1 1 1 7 . 7 0  6 3 3 . 1 8  4 1 6 . 9 0  8 . 9 7  1 . 5 2  1 . 7 7  
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Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less 
than 0 . 7  or greater than 1 . 4 .  This may indicate the need for additional cross sections. 

Warning: The energy loss was greater than 1 . 0  ft 1 0 . 3  m). between the current and previous cross 
section. This may indicate the need for additional cross sections. 

CROSS SECTION RIVER: Powerline FRS 
REACH: Powerline RS: 1 2 . 6 7 4  

INPUT 
Descrlptlon: 1 0 , 0 0 0  Station located in channel immediately north of Pecos 

Avenue between Crlsmon Road alignment and Ellsworth Road. 
Station Elevation Data n u =  3  3  

sea Elev Sta Elev Sta Elev Sta Elev Sta Elev 
4 4 3 2 . 8 3  1 3 9 8  4490 1 3 9 7 . 6  4 6 3 0  1 3 9 6 . 9  4825  1 3 9 7 . 5  5 5 0 5  1 3 9 7  

5740 1 3 9 6 . 8  5780  1 3 9 6 . 5  5 7 9 5  1 3 9 6  6130 1 3 9 5  6890 1 3 9 5 . 2  

Mannina's n Values n u =  3  - 
Sta n Val Sta n Val Sta n Val 

4 4 3 2 . 8 3  .1 9875 . 0 5 1 0 0 7 6 . 2 1  . 0 5  

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan 
9 8 7 5 1 0 0 7 6 ~ 2 1  6 9 0  5 1 8 . 4 8  500  

Ineffective Flow n m =  1 
Sta L Sta R Elev 

4 4 3 2 . 8 3  7685 1 3 9 8  ~ 

CROSS SECTION OUTPUT Profile #PF 2  

E.G. Elev Iftl 
Vel Head (ftl 
W.S. Elev Ift) 
Crit W.S. lftl 
E.G. Slope lft/ft) 
Q Total Icfsl 
Top Wldth (ftl 
Vel Total lftlsi 
Max Chl Dpth lftl 
Conv. Total (cfsl 
Length Wtd. Ift) 
Min Ch El lftl 
Alpha 
Frctn Loss lftl 
C k E LOSS (ftl 

Element 
Wt. n-Val. 
Reach Len. lftl 
Flow Area lsq £ti 
Area lsq ftl 
Flow (cfsl 
Top Width lftl 
Avo. Vel. Ift/sl 
~ydr. Depth iftl 
Conv. lcfsl 1 
Wetted Per. lit1 
Shear (lblsq ftl 
Stream Power llhlft sl 
Cum Volume lacre-ft) 
Cum SA (acres) 

Left OB Channel F 

Warning: The energy loss was greater than 1 . 0  ft 1 0 . 3  ml. between the current and previous cross 
section. This may indicate the need for additional cross sections. 

FLOW DISTRIBUTION OUTPUT Profile #PF 2  

Left Sta Right Sta rlow Area W.P. 8 Conv. Hydr D. Velocity 
lit) (ftl lcfsl 1sq ftl lftl lftl ift/s1 
7 1 5 3 . 9 2  7 6 9 8 . 1 3  5 2 . 1 3  3 4 . 9 5  1 3 . 1 3  0 . 4 2  2 . 6 6  1 . 4 9  
7 6 9 8 . 1 3  8 2 4 2 . 3 5  2 1 4 0 . 6 2  1 4 4 0 . 5 1  5 4 4 . 2 2  1 7 . 1 8  2 . 6 5  1 . 4 9  
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warning: The energy loss was greater than 1.0 ft (0.3 ml. between the current and previous cross 
section. This may indicate the need for additional crass sections. 

CROSS SECTION RIVER: Powerline FRS 
REACH: powerline RS: 12.576 

INPUT 
~escription: 10,000 Station located in channel immediately north 

Avenue between Crismon Road alignment and Ellsworth 
station Elevation Data nun= 3 5 

S F -  r lev  Sta Elev Sta Elev Sta Elev 

of PeCOs 
Road. 

Sta Elev 
4785 1395.9 
5920 1394.4 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

4455.26 .1 9855 .0510056.98 .05 

Bank Sta: Left Right Lengths: Left Channel Right Caeff Contr. Expan 
985510056.98 490 502.49 500 .1 .3 

Ineffective Flow "urn= 1 
Sta L Sta R Elev 

4455.26 7135 1396 

CROSS SECTION OUTPUT Profile #PF 2 

E.G. Elev (ftl 
Vel Head lftl 
W.S. Elev Iftl 
Crit W.S. Iftl 
E.G. Slope lftlftl 
Q Total Icfsl 
Top Width Iftl 
Vel Total (ft/sl 
Max Chl Dpth Iftl 
Conv. Total (cfsl 

1394.59 Element Left OB 
0.11 Wt. n-Val. 0.100 

1394.48 Reach Len. Iftl 490.00 
1393.33 Flow Area lsq ftl 6283.38 
0.002811 Area lsq ftl 6937.88 
12460.00 Flow Icfsl 8649.76 
4190.68 Top Width (ftl 3979.04 

1.73 Avg. Vel. (ftlsl 1.38 
5.48 Hydr. Depth Iftl 2.31 

235023.7 Canv. (cfsl 163154 .O 
493.79 Wetted Per. (ftl 2720.07 
1389.00 Shear llb/sq ftl 0.41 

2.27 Stream Power (lblft sl 0.56 
1.42 Cumvolume (acre-ftl 2757.44 
0.00 Cwn SA (acres1 2717.05 

Channel Right OB 
0.050 0.050 
502.49 500.00 

Length Wtd. (ftl 
Min Ch El lftl 
Alpha 
Frctn Loss Iftl 

Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross 
section. This may indicate the need for additional cross sections. 

FLOW DISTRIBUTION OUTPUT Profile #PF 

Left Sta Right Sta 
lit) lftl 

Area W.P. 
1sq ft) lftl 
37.95 20.13 

1160.48 539.98 

% Canv. 
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Warnlng: The energy loss was greater than 1.0 ft (0.3 ml. between the current and previous cross 
section. This may indicate the need for additional cross sections. 

CROSS SECTION RIVER: Powerline FRS 
REACH: Powerline RS: 12.481 

INPUT 
Description: 10.000 Station located in channel immediately north of Pecos 

Avenue between Crisrnon Road alignment and Ellsworth Road. 
Station Elevation Data num= 34 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
4491.24 1394.6 4525 1395 4810 1395 5440 1394.3 5750 1394.3 

5780 1394.3 5795 1394 5880 1393.5 6040 1393.2 6430 1392.9 
6930 1392.4 7130 1392 7155 1393 7180 1391.4 7235 1391.2 
7495 1391.5 8225 1391.5 8505 1392 8530 1390 8560 1389.9 
8860 1390 9210.08 1389.48 9510 1390.4 9815 1390.2 9830 1390 
9845 1389 9855 1390 9875 1390 9965 1388 100001387.35 
10045 1388 10053.2 1390 10070 1394 10085 1395.8 

Manning's n Values nun= 3 
Sta n Val Sta n Val Sta n Val 

4491.24 .1 9875 .05 10053.2 .05 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan 
9875 10053.2 490 520.37 500 .1 .3 

Ineffective Flow num= 1 
Sta L Sta R Elev 

4491.24 6785 1394 

CROSS SECTION OUTPUT Profile #PF 2 

E.G. Elev (ftl 1393.16 Element 
0.11 Wt. n-Val. 

1393.05 Reach Len. iftl 
1391.74 Flow Area (sq ftl 

Left 08 Channel F 
0.050 

E.G. Slope (ftlftl 
Q Total (cfsl 
Top Width (ft) 
Vel Total iftls) 
Max Chl Dpth (ft) 
Conv. Total Ictsl 
Length Wtd. (ftl 
Min Ch El (Etl 
Al~ha 
Frctn Loss (ft) 
C h E LOSS (ft) 

0.002970 Area (sq ftl 
12460.00 Flow (cfsl 
3831.41 Top Width (ftl 

1.69 Avg. Vel. (ttls) 
5.70 Hydr. Depth (ftl 

228620.9 Conv. (cfsl 
498.77 Wetted Per. (£ti 
1387.35 Shear (lblsq ftl 

2.56 Stream Power (lb/Et sl 
1.62 Cum Volume (acre-ftl 
0.00 Cum SA (acres) 

Warning: The energy loss was greater than 1.0 Et (0.3 ml. between the current and previous cross 
section. This may indicate the need tor additional cross sections. 

FLOW DISTRIBUTION OUTPUT Profile #PF 2 

Left Sta Right Sta 
(ft) (Etl 
6644.74 7183.12 

Flow Area 
( c ~ s )  (sq ftl 

179.10 294.01 
917.98 884.32 

W.P. 
Iftl 

398.19 

% Conv. Hydr D. Velocity 
(ftl (ft/SI 
0.74 0.61 
1.64 1.04 
1.55 1.00 
2.22 1.27 
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Warning: The energy loss was greater than 1.0 Et (0.3 mi. between the current and previous cross 
section. This may indicate the need for additional cross sections. 

CROSS SECTION RIVER: Powerline FRS 
REACH: Powerline RS: 12.382 

TNDIIT -. 
Description: 10,000 Station located in channel immediately north of Pecas 

Avenue between Crismon Road aliqnment and Ellsworth Road. 
Station Elevation Data nun= 3 1 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
4480.79 1393.6 4500 1393.7 4750 1393.6 5375 1393.5 5760 1393.2 

5810 1392.3 5900 1392 6190 1391.6 6900 1390.5 7160 1390 

Manning's n Values n m =  3 
Sta n Val Sta n Val Sta n Val 

4480.79 .1 9880 .05 10050 .05 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9880 10050 905 657.07 660 .1 . 3  

Ineffective Flow nun= 1 
Sta L Sta R Elev 

4480.79 6385 1394 

CROSS SECTION OUTPUT Profile #PF 2 

E.G. Elev (ftl 1391.54 Element 
Vel Head (ftl 0.11 Wt. n-Val. 
W.S. Elev (ftl 1391.43 Reach Len. (ftl 
Crit W.S. (ftl 1390.30 Flow Area (sq ftl 
E.G. Slope (ftlftl 0.003559 Area (sq ft) 
Q Total icfsl 12460.00 Flow (cfsl 
Top Width Iftl 3770.37 Tap Width (ftl 
Vel Total Ift/sl 1.69 Avg. Vel. (Etlsl 
Max Chl Dpth (ftl 5.16 Hydr. Depth (ft) 
Conv. Total (cfsi 208862.9 Conv. Icfsl 

Left OB 
0.100 
905.00 
6596.08 
6601.68 
8929.46 
3580.01 

1.35 
1.89 

149681.7 

Channel Right 08 
0.050 0.050 
657.07 660.00 
730.07 40.28 

Length Wtd. (ftl 849.60 Wetted Per. (ftl 3495.06 170.04 20.68 
Mln Ch El (ftl 1386.27 Shear (lblsq ft) 0.42 0.95 0.43 
Alpha 2.59 Stream Power (lb/ft sl 0.57 4.47 1.20 
Frctn Loss (ftl 2.32 Cum Volume (acre-ftl 2606.45 468.06 46.69 
C & E LOSS (ftl 0.02 CumSA (acres) 2633.58 104.13 110.33 

warning:   he energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross 
section.  his may indicate the need for additional cross sections. 

FLOW DISTRIBUTION OUTPUT Profile %PF 2 

Left Sta Riaht Sta Flow Area W.P. % Conv. Hvdr D. Velocitv 

Warning: The energy loss was greater than 1.0 Et (0.3 m). between the current and previous cross 
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section. This may ~ndicate the need [or additional cross sections 

CROSS SECTION RIVER: Powerline FRS 
REACH: Powerline RS: 1 2 . 2 5 8  

INPUT 
Description: 1 0 , 0 0 0  Station located in channel imediately north of Pecos 

Avenue between Crismon Road alignment and Ellsworth Road. 
Station Elevation Data n m =  2 7  

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
5413  1 3 9 0 . 6  5468  1 3 9 0  5 9 3 8  1 3 8 9 . 4  6523  1 3 8 8 . 6  6743  1 3 8 8 . 2  
6773  1 3 8 9  6793 1 3 8 8  6 8 5 3  1 3 8 8  7333  1 3 8 7  7 4 0 3  1 3 8 6 . 7  
7 6 0 3  1 3 8 6 . 8  8028  1 3 8 6 . 5  8 1 4 8  1 3 8 6  8 1 8 3  1 3 8 6  8 2 1 3  1 3 8 6 . 4  

Manning's n Values n m =  3  
Sta n Val sta n Val Sta n Val 

5413  .1 9853  - 0 5  1 0 0 8 3  . 0 5  

Bank Sta: Left Right Lengths: Loft Channel Right Coeff Contr. 
9853  1 0 0 8 3  1 3 1 0  6 4 9 4 . 8 9  6 5 0 4 . 8 9  .1  

CROSS SECTION OUTPUT Profile #PF 2  

E.G. Elev Ifti 
Vel Head lftl 
W.S. Elev lfti 
Crit W.S. lfti 
E.G. Slope Iftlfti 
Q Total lcfsl 
Top Width Ifti 
Vel Total Iftlsl 
Max Chl Opth lftl 
Conv. Total lcfs) 
Length Wed. lfti 
Min ch El lftl 
Alpha 
Frctn Loss lftl 
C & E LOSS lfti 

Element Left OB 
Wt. n-Val. 0 . 1 0 0  
Reach Len. I ftl 1 3 1 0 . 0 0  
Flow Area lsq ftl 8 6 3 2 . 1 0  
Area lsq ftl 8 6 3 2 . 1 0  
Flow lcfsi 1 0 4 2 2 . 5 7  
Top Wldth lftl 3 7 3 8 . 0 0  
Avg. Vel. Iftlsl 1 . 2 1  
Hydr. Depth lftl 2.31 
Conv. (cfs] 2 2 4 0 8 2 . 9  
Wetted Per. Iftl 3 7 3 8 . 2 7  
Shear llb/sq ftl 0 . 3 1  
stream power Ilblft sl 0 . 3 8  
C m  Volume (acre-ft) 2 4 4 8 . 2 0  
Cum SA (acres) 2 5 5 7 . 5 6  

Channel Right 08 
0 . 0 5 0  

Warning: The velocity head has changed by more than 0 . 5  ft 1 0 . 1 5  ml. This may indicate the need for 
additional cross sections. 

Warning: The energy loss was greater than 1 . 0  ft 1 0 . 3  m). between the current and previous cross 
section. This may indicate the need for additional cross sections. 

Note: The user has entered a known water surface elevation at this cross section. 

FLOW DISTRIBUTION OUTPUT Profile #PF 2  

Left Sta Right Sta Flow Area W.P. % Conv. Hydr D. Velocity 
lft) lftl IcEsI 1sq ftl lftl lftl IftISi 
5 8 5 7 . 0 0  6 3 0 1 . 0 0  3 . 7 0  2 3 . 6 6  1 8 6 . 0 0  0 . 0 3  0 . 1 3  0 . 1 6  

Warning: The velocity head has changed by more than 0 . 5  ft 1 0 . 1 5  ml. 'This may indicate the need for 
additional cross sections. 

Warning: The energy loss was greater than 1 . 0  ft ( 0 . 3  m). between the current and previous cross 
section. T h l s  may indicate the need for additional cross sections. 

Note: The user has entered a known water surface elevation at this crass section. 

CROSS SECTION RIVER: Powerline FRS 
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REACH: Powerline RS: 11.028 

INPUT 

0 
Description: 
Station Elevation Data 

Sta Elev Sta 
892.5 1386.4 -847.5 

nun= 9 0 
Elev Sta 
1386 -737.5 
1386 532.5 

Elev Sta 
1385.7 -607.5 
1384.3 807.5 

Elev Sta 
1385.6 12.5 
1384 1307.5 
1384 1622.5 

Elev 
1385.8 
1384 

1383.7 

Manning's n Values nun= 7 
Sta n Val Sta n Val Sta n Val Sta n Val Sta 

-892.5 .1 3167.5 .05 3287.5 .035 5127.5 .05 9857.5 
10127.5 .05 13767.5 ,015 

n Val 
.03 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. 
9857.5 10127.5 1530 1945.05 1230 .1 

Ineffective Flow num= I 
Sta L Sta R Elev 

11147.113760.97 1384.5 

CROSS SECTION OUTPUT Profile #PF 

E.G. Elev iftl 
Vel Head lftl 

Element Left OB 
Wt. n-Val. 0.050 
Reach Len. lftl 1530.00 
Flow Area isq ftl 1510.63 
Area isq ftl 1510.63 
Flow icfsl 3060.33 
Top Width iftl 1876.96 
Avg. Vel. iftlsl 2.03 
Hydr. Depth iftl 0.80 
Conv. icfsl 54915.3 
Wetted Per. lftl 1877.09 
Shear Ilblsq ftl 0.16 
Stream Power ilblft sl 0.32 
Cum Volume iacre-ftl 2295.69 
Cum SA (acres) 2473.13 

Channel 
0.030 

1945.05 

Right OB 
0.018 

1230 .OO 
93.03 

~ ~ . .  
W.S. Elev iftl 1380.27 
Crit W.S. iftl 1379.79 
E.G. Slope iftlftl 0.003106 
Q Total icfsl 19800.00 
Top Width iftl 2330.43 
Vel Total iEt/sl 6.19 
Max Chl Dpth iftl 9.57 . Conv. Total icfsl 355296.3 
Length Wtd. iftl 1768.60 
Min Ch El lft) 1370.70 
Alpha 2.30 
Frctn Loss iftl 5.10 
C & E LOSS iftl 0.37 

Warning: Divided flow computed for this cross-section. 
Warning: The velocity head has changed by more than 0.5 ft (0.15 ml. This may indicate the need for 

additional cross sections. 
warning: The energy loss was greater than 1.0 ft 10.3 ml. between the current and previous cross 

section. Thls may indicate the need for additional cross sections. 

FLOW DISTRIBUTION OUTPUT Profile #PF 2 

Left Sta Right Sta Flow Area W.P. % Conv. Hydr D. Velocity 
Iftl iftl icfsl Isq ftl lftl IEtI ift/SI 
2332.50 3407.50 9.73 13.93 61.39 0.05 0.23 0.70 
1407.50 4482.50 0.08 0.36 10.33 0.00 0.04 0.23 
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Warning: Divided flow computed for this cross-section. 
Warning: The velocity head has chanqed bv more than 0 . 5  ft 1 0 . 1 5  mi. This may indicate the need for 

additional cross sections. 
Warning: The energy loss was greater than 1 . 0  ft 10.3  ml. between the current and previous cross 

section. This may indicate the need for additional cross sections. 

CROSS SECTION RIVER: Powerline FRS 
REACH: Powerline RS: 1 0 . 6 6 0  

INPUT 
Descriotion .~ 
Station Elevation Data num= 7 1  

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
- 7 2 7 . 5  1 3 7 7 . 6  5 9 7 . 5  1 3 7 8  - 5 8 7 . 5  1380  - 5 6 2 . 5  1 3 8 0  4 2 . 5  1 3 7 8  

Manning's n Values nun= 7  
Sta n Val Sta n Val Sta n Val Sta n Val Sta n Val 

7 2 7 . 5  .1 2 2 5 2 . 5  . 0 5  3 6 3 2 . 5  , 0 3 5  5 2 8 7 . 5  . 0 5  9 8 3 2 . 5  . 0 3  
1 0 4 3 2 . 5  . 0 5  1 2 6 9 2 . 5  . 0 1 5  

Bank St?.: Left Right Lengths: Left Channel Right CoeEf Contr. Expan 
9 8 3 2 . 5  1 0 4 3 2 . 5  1 4 0 0  2 0 8 9 . 3 2  1 0 5 0  .1 . 3  

Ineffective Flow nun= 1 
Sta L Sta R Elev 

1 0 4 4 8 . 2 4  1 1 5 9 1 . 8  1 3 7 8 . 6 7  

CROSS SECTION OUTPUT Profile UPF 2  

E.G. Elev lfti 1 3 7 6 . l R  Rlement Left OB Channel Rioht 08 ~ ~ ~ .~ - .  - -  - -~ - ~ ~ -  

Vel Head Ift) 0 . 1 5  Wt. n-Val. 0 . 0 5 1  0 . 0 3 0  0 . 0 3 6  
W.S. Elev iftl 1 3 7 6 . 0 3  Reach Len. lftl 1 4 0 0 . 0 0  2 0 8 9 . 3 2  1 0 5 0 . 0 0  
Crit W.S. iftl 1 3 7 5 . 7 7  Flow Area isq ftl 7 4 8 7 . 8 9  1 5 0 8 . 6 5  4 9 6 . 2 4  
E.G. Slow Iftlftl 0 . 0 0 2 6 8 6  Area ($0 ftl 7 4 8 7 . 8 9  1 5 0 8 . 6 5  6 3 7 . 9 1  
Q Total -1cfsl 1 9 8 0 0 . 0 0  Flow (cis) 1 1 9 6 5 . 3 7  7 1 4 4 . 5 9  6 9 0 . 0 4  
Top Width Iftl 9 8 0 2 . 4 3  Top Width (ftl 7 2 3 0 . 8 2  6 0 0 . 0 0  1 9 7 1 . 6 2  
Vel Total lftls) 2 . 0 9  Avg. Vel. lftlsl 1 . 6 0  4 . 7 4  1 . 3 9  
Max Chl Dpth (ft) 1 0 . 0 3  Hydr. Depth lftl 1 . 0 4  2 . 5 1  0 . 4 7  
Conv. Total ICES) 3820'73.3 Conv. icfsl 2 3 0 8 9 1 . 3  1 3 7 8 6 6 . 5  1 3 3 1 5 . 5  
Length Wtd. lftl 1 5 3 2 . 4 3  Wetted Per. iftl 7 2 3 1 . 1 6  6 0 1 . 9 9  1 0 6 3 . 8 2  
Min Ch El lftl 1 3 6 6 . 0 0  Shear Ilblsq ftl 0 . 1 7  0 . 4 2  0 . 0 8  
Alpha 
Frctn Loss lftl 
C & E Loss lftl 

2 . 2 3  stream pawe; (lblft s )  0 . 2 8  1 . 9 9  0 . 1 1  
5 . 7 1  Cum Volume lacre-ftl 2 1 3 7 . 6 5  2 1 7 . 6 1  2 9 . 1 1  
0 . 0 1  Cum SA (acres) 2 3 1 3 . 1 8  4 9 . 8 8  6 1 . 5 9  

Warning: Divided flow computed for this cross-section. 
Warning:  he conveyance ratio (upstream conveyance divided by downstream conveyance) is less 

than 0 . 7  or greater than 1 . 4 .    his may indicate the need for additional cross sections 
Warning: The energy loss was greater than 1 . 0  ft 1 0 . 3  m). between the current and previous cross 

section. This may indicate the need for additional cross sections. 

FLOW DISTRIBUTION OUTPUT Profile #PF 2  

Left Sta Rioht Sta Flow Area W.P. % Conv. Hvdr D. Velocity 
( f t ~  ift~ (cfsi isq ft) ( f t ~  [€ti ~ft/si 
1 3 8 4 . 5 0  2 4 4 0 . 5 0  4 2 1 . 6 5  6 5 5 . 7 8  9 0 5 . 5 4  2 . 1 3  0 . 7 2  0 . 6 4  
2 4 4 0 . 5 0  3 4 9 6 . 5 0  1 7 3 7 . 5 4  1 1 2 1 . 2 8  1 0 5 6 . 0 2  8 . 7 8  1 . 0 6  1 . 5 5  
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Warning: Divided flow computed for this cross-section. 
Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less 

than 0.7 or greater than 1.4. This may indicate the need for additional cross sections. 
Warning: The energy loss was greater than 1.0 ft (0.3 ml. between the current and previous cross 

sectiorl. This may indicate the need tor additional cross sections. 

CROSS SECTION RIVER: Powerline FRS 
REACH: Powerline RS: 10.264 

INPUT 
Description: 
Station Elevation Data nun= 98 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
-1765 1374 -1755 1372.7 1710 1372.7 1175 1372 7 8 0  1371.9 

Mannino's n Values num= 7 - 
Sta n Val Sta n Val Sta n Val Sta 

1765 1 1070 .05 1305 .035 5600 
10335 .05 11485 .015 

n Val Sta 
.05 9790 

n Val 
.3 

Bank Sta: Left Right Lengths: Left Channel Right 
9790 10335 1450 1900.36 1480 

Coeff Contr. 
.1 

CROSS SECTION OUTPUT Profile #PF 2 

E.G. Elev (ftl 
Vel Head (ftl 
W.S. Elev lft) 
Crit W.S. lftl 
E.G. Slope Iftlttl 
Q Total (cfsl 
Top Width (ftl 
Vel Total (ftlsl 
Max Chl Dpth (ftl 
Con". Total lcfsl 
Length Wtd. lftl 
Min Ch El IEt) 

Powerline FRS 

1370.46 Element 
0.11 Wt. n-Val. 

1370.35 Reach Len. ittl 
1370.14 Flow Area lsq ft) 
0.005504 Area lsq ft) 
19800.00 Flow lcfsl 
8652.87 Top Width (it1 

2.37 Avg. Vel. (ftlsl 
9.35 Hydr. Depth iftl 

266897.8 Conv. (cfs) 
1526.85 Wetted Per. ifti 
1361.00 Shear Ilblsq ftl 

Lett OB 
0.042 

Channel Riaht 0B 

2.38 0.17 
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Alpha 
Frctn Loss (ftl 
C & E LOSS (ftl 

1 . 2 6  Stream Power (lblft sl 0 . 7 2  3 . 1 7  0 . 7 4  
6 . 1 2  Cumvolume (acre-€ti 191.4.65 1 4 6 . 4 2  1 5 . 3 6  
0 . 0 1  Cum SA (acres) 2 0 7 7 . 9 6  3 0 . 4 8  2 5 . 3 3  

Warning: Divided flow computed for this cross-section. 
Warning: The energy loss was greater than 1 . 0  ft ( 0 . 3  ml. between the current and previous cross 

section. This may indicate the need £or  additional cross sections. 

FLOW DISTRIBUTION OUTPUT Profile #PF 2  

Left Sta Right Sta Flow Area W.P. % Con". Hydr D. Velocity 
lftl lftl l ~ f ~ l  iso ftl iftl iftl Iftlsl 

Warning: Divided flow computed for this cross-section. 
Warning: The energy loss was greater than 1 . 0  Et ( 0 . 3  ml. between the current and previous cross 

section. This may indicate the need for additional cross sections. 

CROSS SECTION RIVER: Powerline FRS 
REACH: Powerline RS: 9 . 9 0 4  

INPUT 
Description: 
Station Elevation Data num= 9 2  

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
-2240  1 3 6 4 . 5  -1930  1 3 6 4  1 1 6 0  1363  -570  1 3 6 2  - 4 8 0  1 3 6 2  

-425  1 3 6 2 . 2  - 3 8 0  1362  -360  1 3 6 2 . 6  -260 1 3 6 6  - 2 4 0  1 3 6 6  
-220  1 3 6 4  - 2 0 5  1 3 6 3 . 5  -140  1 3 6 4  35 1 3 6 4 . 5  2 1 0  1 3 6 4  

Manning's n Values n m =  7  
Sta n Val Sta n Val Sta n Val sta n Val Sta n Val 

-2240  .1 -240  . 0 5  1690  .035  5730 . 0 5  9 9 3 5  . 0 3  
1 0 1 4 5  .05  1 0 3 3 0  ,015  

Bank Sta: LeEt Right Lengths: LeEt Channel Right Coeff Contr. Expan. 
9 9 3 5  1 0 1 4 5  2 8 4 0  2 4 1 2 . 1 2  2 4 2 2 . 1 2  .1 . 3  
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CROSS SECTION OUTPUT Profile #PF 2 

E.G. Elev Iftl Element 
Wt. n-Val. 
Reach Len. Iftl 
Flow Area isq ftl 
Area (sq £ti 
PIOW icfsl 
Top Width (ftl 
Avg. Vel. (ftlsl 
Hydr. Depth iftl 
Conv. Icfsl 
Wetted Per. iftl 
Shear llh/sq ftl 
Stream Power ilblft sl 
Cun Volume (acre-It1 
Cum SA iacresl 

Left OB 
0.050 

2840.00 
8468.98 
8468.98 
14006.71 
9179.86 

1.65 

Channel 
0.030 

2412.12 

Right OB 
0016 

2422.12 0 Vel Head (ftl 
W.S. Elev iftl 
Crit W.S. (It1 
E.G. Slope Ift/ftl 
Q Total Icfsl 
Top Width iftl 
Vel Total lftlsl 
Max Chl Dpth iftl 
Conv. Total icfsl 
Length Wtd. iftl 
Min Ch El iftl 
Alpha 
Frctn LOSS Iftl 
C k E LOSS lftl 

Warning: Divided flow computed for this cross-section. 
Warning: The energy loss was greater than 1.0 ft 10.3 ml. between the current and previous cross 

section. This may indicate the need for additional cross sections. 

FLOW DISTRIBUTION OUTPUT Profile WPF 2 

Left Sta Right Sta 
Iftl (ftl 
2240.00 -1022.50 
1022.50 195.00 

Flow Area 
lcfsl isq ftl 

372.81 626.56 
1431.77 1260.14 

W.P. 
(ftl 

965.78 

velocity 
IftISl 
0.60 
1.14 
1.33 

Warning; Divided flow computed for this cross-section. 
Warning: The energy loss was greater than 1.0 ft (0.3 ml. between the current and previous cross 

section. This may indicate the need for additional cross sections. 

CROSS SECTION RIVER: Powerline FRS 
REACH: Powerline RS: 9.447 

INPUT 
Description: 
Station Elevation Data num= 7 3 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
3505 1354.8 -3325 1356 -3310 1356 -3260 1354 -2875 1354 
-2505 1353.8 2005 1354 1525 1354 -1325 1354 8 9 5  1354.1 
7 2 5  1354 6 8 5 1 3 5 4 . 7  5 2 0  1358 -505 1358 4 9 0  1356 

6775 1352 6825 1350.9 6875 1352 6915 1354 6935 1352 
6965 1350.1 6985 1352 7045 1354 7125 1354 7315 1353 
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Manning's n Values num= 5 
Sta n Val Sta n Val Sta n Val Sta n Val Sta n Val 

-3505  .1 5 0 5  . 0 5  3600 , 0 3 5  9165 . 0 5  9915 . 0 3  

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9915 1 0 0 5 5  1 6 0 0  1 8 8 7 . 2 3  1 8 9 7 . 2 3  . I. . 3  

CROSS SECTION OUTPUT Profile #PF 2  

E.G. Elev (Etl 
Vel Head (ft) 
W.S. Elev (ftl 
Crit W.S. (ft) 
E.G. Slope lft/ftl 
Q Total lcfsl 
Top Width lftl 
Vel Total fftls) 
Max Chl Dpth lftl 
Conv. Total (cfsi 
Lenath Wtd. lit) 
Min-ch El lftl 
Alpha 
Frctn Loss (£ti 
C & E LOSS (ftl 

Element 
Wt. n-Val 

.eft OB Channel Right 08 
0 . 0 3 7  0 . 0 3 0  

1 1 8 8 7 . 2 3  1 8 9 7 . 2 3  
I 4 7 5 . 1 5  

Reach Len. (ftl 1 6 0 0 . 0 (  
Flow Area Isa ft) 5785.0 :  
Area fsq ftl 5 7 8 5 . 0 3  4 7 5 . 1 5  
Flow ICfSI 1 5 4 4 8 . 1 3  4 3 5 1 . 8 7  
TOP Width (€ti 7 1 2 7 . 4 6  1 0 2 . 5 5  
nvg. Vel. lftls) 2 . 6 7  9 . 1 6  
Hydr. Depth Ifti 0 . 8 1  4 . 6 3  
Conv. Icfsl 2 2 9 0 1 0 . 3  6 4 5 1 4 . 2  
Wetted Per. (ft) 7 1 2 8 . 2 0  1 0 4 . 6 9  
Shear llblsq ft) 0 . 2 3  1 . 2 9  
stream Power llb/ft sl 0 . 6 2  1 1 . 8 1  
Cum Volume lacre-£ti 1 2 0 2 . 6 9  6 5 . 7 1  
Cum SA (acres) 1 2 7 0 . 3 0  1 3 . 0 4  

warning: Divided flow computed for this cross-section. 
Warning: The energy l o s s  was greater than 1.0 ft ( 0 . 3  ml. between the current and previous cross 

section. This may indicate the need for additional cross sections. 

FLOW DISTRIBUTION OUTPUT Profile #PF 2  

Left Sta Right Sta Flow Area W.P. %Conv. HydrU. Velocity 
iftl fft) (CfSI 1sq ftl (ftl lftl IftISl 
3 5 0 5 . 0 0  - 2 1 6 3 . 0 0  0 . 3 7  4 . 6 1  2 0 0 . 2 4  0 . 0 0  0 . 0 2  0 . 0 8  
2 1 6 3 . 0 0  - 8 2 1  . O O  
- 8 2 1 . 0 0  5 2 1 . 0 0  4 . 2 5  5 . 8 0  2 6 . 0 4  0 . 0 2  0 .22  0 . 7 3  
5 2 1 . 0 0  1 8 6 3 . 0 0  1 0 0 4 . 8 6  5 8 5 . 4 0  7 3 2 . 5 9  5 . 0 8  0 . 8 0  1 . 7 2  
1 8 6 3 . 0 0  3 2 0 5 . 0 0  9 9 2 . 3 7  6 4 5 . 5 0  9 5 3 . 0 2  5 . 0 1  0 . 6 8  1 . 5 4  
3 2 0 5 . 0 0  4 5 4 7 . 0 0  1 4 4 2 . 6 9  7 6 2 . 0 5  1 3 0 2 . 4 1  7 . 2 9  0 . 5 9  1 . 8 9  

Warning: Divided flow computed for this cross-section. 
Warning: The energy l o s s  was greater than 1 . 0  ft ( 0 . 3  mi. between the current and previous cross 

section. This may indicate the need far additional cross sections. 

CROSS SECTION RIVER: Powerline FRS 
REACH: Powerline RS: 9 . 0 9 0  

INPUT 
Descriotion: 
Station Elevation Data num= 7 3  

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
-3460 1 3 4 8 . 5  -3410  1 3 4 8 . 2  3 3 8 5  1 3 4 8 . 8  -3130  1 3 4 8 . 5  -2820  1 3 4 8  
2 2 8 0  1 3 4 7 . 5  - 2 1 5 0  1 3 4 7 . 1  -2105  1 3 4 8  1 9 7 5  1 3 4 7 . 5  1 8 1 5  1 3 4 7 . 3  
1 7 7 5  1 3 4 8  -1660 1 3 4 8  -1240 1347 9 1 0  1346 5 6 0  1 3 5 0 . 5  

4 6 0  1 3 4 5 . 5  2 3 0  1 3 4 6  -30  1 3 4 6  1 5  1344 1 0  1342 
20  1 3 4 4  60 1346 370  1 3 4 7 . 9  950  1 3 4 8  1 1 0 0  1 3 4 8  

1450 1 3 4 7  1 9 7 0  1 3 4 7 . 1  2140  1 3 4 7 . 8  2670 1 3 4 6 . 8  3 3 7 5  1 3 4 8  
3575 1 3 4 8  4350 1347 4670 1 3 4 7  4780 1 3 4 7 . 7  5275  1 3 4 7 . 7  
5590 1 3 4 7 . 7  5750  1 3 4 7 . 5  5950  1 3 4 7 . 2  6010  1 3 4 8  6130 1 3 4 8 . J  
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Manning's n Values numi 5 
Sta n Val Sta n Val Sta n Val Sta n Val Sta n Val 

-3460 .1 5 6 0  .05 2140 ,035 9465 .05 9935 .03 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan 
9935 10080 2400 1819.85 1829.85 .I .3 

CROSS SECTION OUTPUT 

E.G. Elev Iftl 
Vel Head Iftl 
W.S. Elev lftl 
Crit W.S. iftl 
E.G. Slope Iftlftl 
Q Total Icfs) 
Top Width lft) 
vei Total ift/sj 
Mar Chl Dpth lftl 
Conv. Total lcfsl 
Length Wtd. lft) 
MinChEl Iftl 
Alpha 
Frctn Loss lfti 
C & E LOSS Iftl 

Profile XPF 2 

1347.81 Element 
0.50 wt. n-Val. 

1347.31 Reach Len. Iftl 
1347.31  low Area lsq ftl 
0.003257 Area lsq ft) 
19800.00 Flow Icfsl 
6576.74 TOP Width lft) 

3.21 A V ~ .  Vel. lft/sl 
9.31 ~ydr. Depth lftl 

346941.4 conv. lcfsl 
2275.56 wetted Per. lftl 
1338.00 Shear llb/sq ft) 

3.13 Stream Power llh/ft sl 
7.89 cum Volume lacre-ftl 
0.10 CumSA (acres1 

Left OB 
0.039 

2400.00 
5589.35 

Channel Right OB 
0.030 

1819.85 1829.85 
578.55 

Warning: The energy equation could not be balanced within the specified number of iterations. The 
program used critical depth for the water surface and continued on with the calculations. 

Warning: Divided flow computed for this cross-section. 
Warning: The energy loss was greater than 1.0 ft 10.3 ml. between the current and previous cross 

C section. This may indicate the need for additional cross sections. 
Warning: During the standard step iterations, when the assumed water surface was set equal to 

critical depth, the calculated water surface came back below critical depth. This indicates 
that there is not a valid subcritical answer. The program defaulted to critical depth. 

FLOW DISTRIBUTION OUTPUT Profile XPF 2 

Warning: The energy equation could not be balanced within the specified number of iterations. The 
program used critical depth for the water surface and continued on with the calculations. 

Warning: Divided flow computed for this cross-section. 
Warning: The energy loss was greater than 1.0 ft 10.3 mi. between the current and previous cross 

section. This may indicate the need for additional cross sections. 
Warning: During the standard step iterations, when the assumed water surface was set equal to 

critical depth, the calculated water surface came back below critical depth. This indicates 
that there is not a valid subcritical answer. The program defaulted to critical depth. 

CROSS SECTION RIVER: Powerline FRS 
REACH: Powerline RS: 8.745 

INPUT 

Powerline FRS 213 Spillway Flow 
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Description: 
station Elevation Data num= 69 

Sta Elev Sta Elev Sta Elev Sta 
-2355 1338.7 -2275 1338 2255 1334 -2240 
-2175 1342 -2005 1342 1870 1342 -1835 

Elev Sta 
1334 2200 
1340 1825 

Elev 
1342 
1338 

Manning's n Values n m =  5 
Sta n Val Sta n Val Sta n Val sta 

-2355 .05 -1040 .05 685 .15 6855 
n Val sta 
,035 9945 

n Val 
.03 

Bank Sta: Left Right Lengths: Left Channel Right 
9945 10055 2100 2814.07 2824.07 

Coeff Contr. 
.1 

CROSS SECTION OUTPUT Profile PPF 2 

E.G. Elev (ftl 
Vel Head lft) 
W.S. Elev Ift) 

1338.27 Element 
0.16 Wt. n-Val. 

1338.11 Reach Len. Ift) 

Left OB 
0.059 

2100.00 

Channel Right OB 
0.030 

2814.07 2824.07 . ~. . . 
Crit W.S. ifti Flow Area lsq £ti 
E.G. Slope (ftlft) 0.003697 Area (sq ftl 
Q Total Icfsl 19800.00 Flow lcfsl 
Too Width (ft) 11270.17 Top Width (ft) 
vei Total (ftls) 1.82 AV;. Vel. Iftlsl 
Max Chl Dpth (ftl 6.11 Hydr. Depth Ift) 
Conv. Total (cfsl 325647.9 Conv. (cfs) 
Length Wtd. (ftl 2198.74 Wetted Per. Ift) 
Min Ch El ift) 1332.00 Shear (Ib/sq ft) 
Alpha 3.15 Stream Power (lblft 
Frctn Loss (ft) 7.59 Cum Volume lacre-ftl 
C & E LOSS (ft) 0.00 C m S A  [acres) 

Warning: Divided flow computed for this cross-section. 
Warning: The energy loss was greater than 1.0 ft (0.3 ml. between the current and previous cross 

section. This may indicate the need for additional crass sections. 

FLOW DISTRIBUTION OUTPUT Profile UPF 2 

Left Sta Right Sta Flow Area W.P. % Conv. Hydr D. Velocity 
lftl IEtI Ic~s) 1sq Etl (ftl (it1 (EtlSl 
-2355.00 -1125.00 839.21 572.38 769.53 4.24 0.74 1.47 

Warning: Divided flow computed for this cross-section. 
Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross 

section. This may indicate the need for additional cross sections. 

CROSS SECTION RIVER: Powerline FRS 
REACH: Powerline RS: 8.212 

-- 
Powerline FRS 213 Spillway Flow 
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INPUT 
Description: 
station Elevation Data num= 60 

Sta Elev Sta Elev Sta Elev sta 
2205 1334 -2190 1332 2185 1330 -2170 
2090 1338 -1900 1338 1785 1334 -1440 
1025 1332 -985 1332 8 0 5  1330 -665 
-325 1329.5 3 5  1329.5 355 1330 425 
1205 1330 1745 1330 1850 1329.7 1965 
2585 1329.7 2845 1329.5 2975 1330 3415 1 

Elev Sta Elev 
1330 -2120 1336 
1332 -1055 1330 
1330 5 2 5  1329 

Manning's n Values nun= 5 
Sta n Val Sta n Val Sta n Val Sta n Val Sta n Val 

-2205 .05 9 8 5  .035 355 .15 7400 .035 9965 .03 

Bank Sta: Left Right Coetf Contr. Expan 
9965 10045 .1 .3 

CROSS SECTION OUTPUT Profile %PF 2 

E.G. Elev lft) 
Vel Head lft) 
W.S. Elev ittl 

1330.68 Element Left OB Channel Right OB 
0.15 Wt. n-Val. 0.067 0.030 

1330.53 Reach Len. lft) 
1330.29 Flow Area lsa Etl 12351.84 344.13 Crlt W.S. (ftl 

E.G. Slope lftlftl 
Q Total lcfs) 

0 007701 Area is0 ftl 12351.84 344.13 .~ .....- . 
19800.00 Flow (cfs) 17111.69 2688.31 
11020.86 Top Width IEtI 10947.07 73.79 

1.56 Avg. Vel. lftls) 1.39 7.81 
8.03 Hvdr. De~th lftl 1.13 4.66 

Top Width IEtI 
Vel Total lEt/sl 
Max Chl Dpth lft) 
Conv. Total lcfs) 
Length Wtd. (ftl 

a Min Ch El lftl 
Alpha 
Frctn Loss ltt) 
C & E LOSS lft) 

344639.0 cbnv. lcisl 297846.3 46792.7 
Wetted Per. lftl 10948.15 75.66 

1322.50 Shear llblsq ftl 0.23 0.94 
4.09 Stream Power (Iblft sl 0.32 7.32 

Cum Volume Lacre-ftl 
Cum SA (acres1 

Warning: Divided flow computed t o r  this cross-section 

FLOW DISTRIBUTION OUTPUT Profile #PF 2 

Left Sta Rinht Sta Flow 
lcfsl 

Area W.P. 
Lsq ft) Ittl 
38.05 129.92 

1008.25 1081.31 
844.87 1217.00 
1053.45 1217.00 
566.17 1217.00 

Hydr D. Velocity 
lftl IftISl 
0.29 0.66 

Warnlng: Dlvided flow computed for this cross-section 

S W A R Y  OF MANNING'S N VALUES 

River:Powerline FRS 

Reach River Sta. nl n2 n3 n4 n5 "6 n7 
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Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Pawerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Pawerline 
Powerllne 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
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Powerline 
Powerline 
Powerline 
,015 
Powerllne 
.Dl5 
Powerline 
.015 
Powerline 
.015 
Powerline 
Powerline 
Powerline 
Powerline 

SUMMARY OF REACH LENGTHS 

River: Powerline FRS 

Left Channel Right Reach River Sta. 

Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Power1 ine 
Powerline 
Powerline 
Powrrl i ne 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 

Powerline 
Powerline 
Powerline 
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Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Pawerline 
Powerline 
Powerline 
Powerline 
Powerline 

SUMM?.RY OF CONTRACTION AND EXPANSION COEFFICIENTS 
River: Powerline FRS 

Reach River Sta. Contr. Expan 

Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Power1 ine 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Pawerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 

Powerline FRS 
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Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
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Profile Output Table - Star ldard Table 1 

Reach River Sta Q Total 
(Cf.51 

Min Ch El W.S. Elev 
(£ti (ft) 

Crit W.S. 
(£ti 

E.G. Elev 
(ft) 

E.G. Slope 
Iftlft) 

Vel Chnl 
(ftls) 

Plow Area 
(sq ft) 

Top Width 
(ft) 

Froude Y Chl 

Powerline 
Powerllne 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerllne 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerllne 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerllne 
Powerline 
Powerline 
Powerline 
Power1 ine 
Powerline 
?owerl~ne 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 



Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Pawerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Pawerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 

Profile Output Table - Standard Table 2 

Reach River Sta E.G. Elev W.S. Elev Vel Head Frctn Loss 
lftl lft) (£ti lft) 

C & E LOSS Q Left 
lft) (CfSl 

Q Channel 
iCf.5) 

Q Right 
lcfsl 

Top Width 
iftl 

Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
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Powerline 
Powerline 
Towerline 
Powerllne 
Powexline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Pawerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Fowerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Pawerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Pawerline 
Powerline 

lllway Flaw m 



Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 

Profile Output Table - Hydratable 

River Sta Q Total W.S. Elev T m 1  Rne Chl Trvl h e  Avg Vel Chnl Vel Total Max Chl Dpth Hydr Depth 
Icfsl If:) lhrs) (hrs) Iftlsl (ft/s) lftl lftl 

Reach 

Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerl ine 
Powerl lne 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerllne 
Powerl ine 
Power1 ine 
Power1 ine 
Powerline 
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Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 

llway Flow "0 



Power1 m e  10.660 
Powerl~ne 10.264 
Powerline 9.904 
Powerline 9.447 
Powerline 9.090 
Powerline 8.745 
Powerline 8.212 

ERRORS WARNINGS AND NOTES 
Errors Warnings and Nates far Plan : FCD 98-33 

River: Powerline FRS Reach: Powerline RS: 20.000 Profile: PF 2 
Warning:Divided flow cowuted for this cross-section. 
Warning:The conveyance ratio lupstream conveyance divided by downstream conveyance1 is less than 0.7 or greater than 1.4. 

This may indicate the need for additional cross sections. 
River: Powerline FRS Reach: Powerline RS: 19.963 Profile: PF 2 

Warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7 or greater than 1.4. 
This may indicate the need for additional cross sections. 

River: Powerline FRS Reach: Powerline RS: 19.925 Profile: PF 2 
Warning:Divided flow computed for this cross-section. 
Warning:The conveyance ratio (upstream conveyance divided hy downstream conveyance) is less than 0.7 or greater than 1.4. 

Thls may indicate the need for additional cross sections. 
Rive:: Powerline FRS Reach: Powerline RS: 19.905 Profile: PF 2 

Warning:The energy equation could not be balanced within the specified number of iterations. The program selected the water 
surface that had the least amount of error between computed and assumed values. 

Warning:During the standard step iterations, when the assumed water surface was set equal to critical Septh, the calculated 
water surface came back below critical depth. This indicates that there is not a valid subcritical answer. The 
program defaulted to critical depth. 

Note: Multlple critical depths were found at this location. The critical depth with the lowest, valld, water surface was 
used. 

River: Powerline FRS Reach: Powerline RS: 19.901 Profile: PF 2 
Warning:The energy equation could not be balanced within the specified number of iterations. The program used critical depth 

for the water surface and continued on with the calculations. 
Warning:Divided flow computed for this cross-section. 
Warning:The cross-section end points had to be extended vertically for the computed water surface. 
Warning:The energy loss was greater than 1.0 ft 10.3 ml. between the current and previous cross section. This may indicate 

the need for additional cross sections. 
Warning:During the standard step iterations, when the assumed water surface was set equal to critical depth, the calculated 

water surface came back below critical depth. This indicates that there is not a valid subcritical answer. The 
program defaulted to critical depth. 

Note: Multlple critical depths were found at this location. The critical depth with the lowest, valid, water surface was 
used. 

River: Powerline FRS Reach: Powerline RS: 19.879 Profile: PF 2 
Warning:Divided flow computed for this crass-section. 
Warning:The energy loss was greater than 1.0 ft 10.3 m). between the current and previous cross section. This may indicate 

the need for additional cross sections. 
River: Powerline FRS Reach: Powerline RS: 19.806 Profile: PF 2 

Warning:Divided flow computed for this cross-section. 
Warning:The energy loss was greater than 1.0 ft 10.3 m). between the current and previous cross section. This may indicate 

the need f o r  additional cross sections. 
River: Powerllne FRS Reach: Powerline RS: 19.727 Profile: PF 2 

Powerline FRS 213 Spillway Flow 
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Warning:Divided flaw computed for this cross-section. 
Warning:The energy loss was greater than 1.0 ft (0.3 m l .  between the current and previous cross sectiar. This nay indicate 

the need for additional cross sections. 
River: Powerline FRS Reach: Powerline RS: 19.643 Profile: PF 2 

Warning:Divided flow computed for this cross-section. 
Warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7 or greater than 1.4. 

This may indicate the need for additional cross sections. 
Warning:The energy loss was greater than 1.0 ft (0.3 ml. between the current and previous cross section. This may indicate 

the need for additional cross sections. 
River: Powerline FRS Reach: Powerline RS: 19.544 Profile: PF 2 

Warning:Divided flow computed for this cross-section. 
Warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0 . 7  or greater than 1.4. 

This may indicate the need for additional cross sections. 
Warning:The energy loss was greater than 1.0 ft (0.3 ml. between the current and previous cross section. This may indlcate 

the need for additional cross sections. 
River: Powerline FRS Reach: Powerline RS: 19.456 Profile: PF 2 

Warning:Divided flow computed for this cross-section. 
Warning:The energy loss was greater than 1.0 ft (0.3 m l .  between the current azzd previous cross section. This may indicate 

the need for additional cross sections. 
River: Powerline FRS Reach: Powerline RS: 19.369 Profile: PF 2 

Warning:Divided flow computed for this cross-section. 
Warning:The energy loss was greater than 1.0 ft (0.3 ml. between the current and previous cross section. This may indicate 

the need for additional cross sections. 
River: powerline FRS Reach: Powerline RS: 19.278 Profile: PF 2 

Warning:Divided flow computed for this cross-section. 
Warning:The energy loss was greater than 1.0 ft (0.3 ml. between the current and previous cross section. This may indlcate 

the need for additional cross sections. 
River: Powerline FRS Reach: Powerline RS: 19.191 Profile: PF 2 

Warnin0:Divided flow comuted for this cross-section. ~-~ 

Warning:The energy loss was greater than 1.0 ft (0.3 mi. between the current and previous cross section. This may indichte 
the need for additional cross sections. 

River: Powerline PRS Reach: Powerline RS: 19.100 Profile: PF 2 
Warning:Divided flow computed for this cross-section. 
Warn1ng:The energy lass was greater than 1.0 ft (0.3 ml. between the current and previous cross section. Thls may indicate 

the need for additional crass sections. 
River: Powerline FRS Reach: Powerline RS: 18.999 Profile: PF 2 

Warning:Divided flow computed for this crass-section. 
Warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7 or greater than 1.4. 

This may indicate the need for additional cross sections. 
Warning:The energy lass was greater than 1.0 ft (0.3 m l .  between the current and previous cross secrion. This may indicate 

the need for additional crass sections. 
River: Powerline FRS Reach: Powerline RS: 18.905 Profile: PF 2 

warnina:Divlded flow com~uted for this cross-section. ~ ~~ ~ 

Warning:The energy loss was greater than 1.0 ft (0.3 mi. between the current and previous cross  section. This may indicare 
the need for additional cross sections. 

aiver: Powerline FRS Reach: Powerline RS: 18.814 Profile: PF 2 
wam.ing:The energy equation could not be balanced within the specified number of iterations. The program used critical depth 

for the water surface and continued on with the calculations. 
Warning:Divided flow computed for this cross-section. 
Warning:The energy loss was greater than 1.0 ft 10.3 m l .  between the current and previous cross  section. This may indicate 

the need for additional cross sections. 
River: Powerline FRS Reach: Powerline RS: 18.729 Profile: PF 2 

Warning:Divided flow computed for this cross-section. 
River: Powerline FRS Reach: Powerline RS: 18.703 Profile: PF 2 



Warning:Dlvided flow computed for this cross-section. 
Warning:The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section. This may indicate 

the need for additional cross sections. 
River: Powerline FRS Reach: Powerline RS: 18.612 Profile: PF 2 

Warning:The energy equation could not be balanced within the specified number of iterations. The program used critical depth 
for the water surface and continued on with the calculations. 

Warning:Divided flow computed for this cross-section. 
Warning:The energy loss was greater than 1.0 ft (0.3 ml. between the current and previous cross section. This may indicate 

the need for additional cross sections. 
River: Powerline FRS Reach: Powerline RS: 18.520 Profile: PF 2 

Warning:Divided flow computed for this cross-section. 
Warning:The energy loss was greater than 1.0 ft 10.3 ml. between the current and previous cross section. This may indicate 

the need for additional cross sections. 
River: Powerline FRS Reach: Powerline RS: 18.429 Profile: PF 2 

warning:The energy equation could not be balanced within the specified number of iterations. The program used critical depth 
for the water surface and continued on with the calculations. 

Warning:Dlvided flow computed for this cross-section. 
Warning:The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section. This may indicate 

the need for addltianal cross sections. 
River: Powerllne FRS Reach: Powerline RS: 18.339 Profile: PF 2 

Warn1no:The enerov eauation could not be balanced within the soecified number of iterations. The Droaram used critical depth - - >  . - - 

for the water surface and continued on with the calculations. 
Warning:Divided flow computed for this cross-section. 
Warning:The energy loss was greater than 1.0 ft (0.3 m). between the current and prevlous cross section. This may indicate 

the need for additional cross sections. 
River: Powerline FRS Reach: Powerline RS: 18.245 Profile: PF 2 

Warning:The energy equation could not be balanced within the specified number of iterations. The program used critical depth 
far the water surface and continued an with the calculations. 

Warning:Divided flow computed for this cross-section. 
Warning:The energy loss was greater than 1.0 ft (0.3 ml. between the current and previous cross section. This may indicate 

the need for additional cross sections. 
River: Powerline FRS Reach: Powerline RS: 18.153 Profile: PF 2 

Warning:The energy equation could not be balanced within the specified number of iterations. The program used critical depth 
for the water surface and continued on with the calculations. - ~ -  - ~ ~ -  ~ - ~ -  ~~ ~~~~ 

Warn1ng:Divided flow computed for this cross-section. 
Warning:The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section. This may indicate 

the need for additional cross sections. 
River: Powerline FRS Reach: Powerline RS: 18.059 Profile: PF 2 

Warning:The energy equation could not be balanced within the specified number of iterations. The program used critical depth 
for the water surface and continued on with the calculations. 

Warning:Divided flow computed for this cross-section. 
Warning:The energy loss was greater than 1.0 ft (0.3 ml. between the current and previous cross section. This may indicate 

the need for additional cross sections. 
River: Powerline FRS Reach: Powerline RS: 17.964 Profile: PF 2 

Warning:The energy equation could not be balanced within the specified number of iterations. The program used critical depth 
for the water surface and continued on with the calculations. 

Warning:Divided flow computed for this cross-section. 
Warnina:The enerav loss was areater than 1.0 it (0.3 ml. between the current and previous cross sectron. Thls may indicate -. - 

the need for additional cross sections. 
River: Powerline FRS Reach: Powerline RS: 17.873 Profile: PF 2 

Warning:The energy equation could not be balanced within the specified number of iterations. The program used critical depth 
for the water surface and continued on with the calculations. 

Warning:Dlvided flow computed for this cross-section. 
Warning:The energy loss was greater than 1.0 ft 10.3 m). between the current and previous cross section. This may indicate 
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the need for additional cross sections. 
River: Powerline FRS Reach: Powerline RS: 17.778 Profile: PF 2 

Warning:Divided flow computed for this cross-section. 
Warning:The energy loss was greacer than 1.0 ft (0.3 m). between the current and previous cross section. Th;s may indicate 

ihe need for additional cross sections. 
River: Powerline FRS Reach: Powerline RS: 17.684 Profile: PF 2 

Warning:Divlded flow compuced for this cross-section. 
Warning:The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section. This may indicate 

the need for additional cross sections. 
River: powerline FRS Reach: Powerline Rs: 17.590 Profile: PF 2 

Warning:Divided flow computed for this cross-section. 
Warning:The energy loss was greater than 1.0 ft (0.3 m). between the current and previous crass section. This may indicate 

the need for additional cross sections. 
River: Powerline FRS Reach: Powerline RS: 17.494 Profile: PF 2 

Warning:Divided flow computed for this cross-section. 
Warning:The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross  section. This m y  indicate 

the need for additional cross sections. 
River: Powerline FRS Reach: Powerline RS: 17.405 Profile: PF 2 

Warning:The energy equation could not be balanced within the specified number of iterations. The program used critical depth 
for the water surface and continued on with the calculations. 

Warning:Divided flow computed for this cross-section. 
Warning:The energy loss was greater than 1.0 ft (0.3 mi. between the current and previous crass section. This may indicate 

the need for additional cross sections. 
River: Powerline FRS Reach: Powerline RS: 17.309 Profile: PF 2 

Warning:The energy equation could not be balanced within the specified number of iterations. The program used critical depth 
for the water surface and continued on with the calculations. 

Warning:Divided flow computed for this cross-section. 
Warning:The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section. This may indicate 

che need for additional cross sections. 
River: Powerline FRS aeach: Towerline RS: 17.218 Profile: PF 2 

Warning:Divided flow computed for this cross-section. 
Warning:The energy loss was greater than 1.0 ft (0.3 ml. between the current and previous cross section. This may indicate 

the need for additional cross sections. 
River: Powerline FRS Reach: Powerline RS: 17.134 Profile: PF 2 

Warning:The energy equation could not be balanced within the specifled number of iterations. The program used critical depth 
for the water surface and continued on with the calculations. 

Wa.ming:Divided flow computed for this cross-section. 
Warning:The conveyance ratio iupstream conveyance divided by downstream conveyance) is less Lhan 0.7 or greater than 1.4. 

This mav indicate the need for additional cross sections. 
~ ~~~A 

Warning:The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section. This may indicate 
the need far additional cross sections. 

Warning:During the standard step iterations, when the assumed water surface was set equal to critical depth, the calculated 
water surface came back below critical depth. This indicates that there is not a valid subcritical answer. The 
program defaulted to critical depth. 

River: Powerline FRS 4each: Powerline RS: 17.044 Profile: PF 2 
Warning:The energy equation could not be balanced within the specified number of iterations. The program used critical depth 

for the water surface and continued on with the calculations. 
Warning:Divided flow computed for this cross-section. 
Warning:The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section. This may indicate 

the need for additional cross sections. 
Warning:During the standard step iterations, when the assumed water surface was set equal to critical depth. the calculated 

water surface came back below critical depth. This indicates that there is not a valid subcritical answer. The 
program defaulted to critical depth. 

River: Powerline FRS Reach: Powerline RS: 16.945 Profile: PF 2 



Warning:The energy equation could not be balanced within the specified number of iterations. The program used critical depth 
for the water surface and continued on with the calculations. 

Warning:Divided flow computed for this cross-section. 
Warning:The energy loss was greater than 1.0 ft 10.3 ml. between the current and previous cross section. This may indicate 

the need for additional cross sections. 
Warnin9:During the standard step iterations, when the assumed water surface was set equal to critical depth, the calculated 

water surface came back below critical depth. This indicates that there is not a valid subcritical answer. The 
program defaulted to critical depth. 

River: Powerline FRS Reach: Powerline RS: 16.849 Profile: PF 2 
Warning:Divided flow computed for this cross-section. 
Warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7 or greater than 1.4. 

This may indicate the need for additional cross sections. 
Warning:The energy loss was greater than 1.0 ft (0.3 ml. between the current and previous cross section. This may indicate 

the need for additional cross sections. 
River: Powerline FRS Reach: Powerline RS: 16.753 Profile: PF 2 

Warning:The energy equation could not be balanced within the specified number of iterations. The program used critical depth 
for the water surface and continued on with the calculations. 

Warning:Divided flow computed for this cross-section. 
Warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7 or greater than 1.4. 

T h ~ s  may indlcate the need for additional cross sections. 
Warn1ng:The energy loss was greater than 1.0 ft (0.3 mi. between the current and previous cross section. Thls may indicate 

the need for additional cross sections. 
River: Powerline FRS Reach: Powerline RS: 16.665 Profile: PF 2 

Warning:The energy equation could not be balanced within the specified number of iterations. The program used critical depth 
for the water surface and continued on with the calculations. 

Warnin9:Divided flow com~uted for this cross-section. 
warnin9:The energy loss ;as greater than 1.0 ft (0.3 mi - between the current and previous cross section. This may indicate 

the need for additional cross sections. 
Warning:During the standard step iterations, when the assumed water surface was set equal to critlcal depth, the calculated 

water surface came back below critical depth. This indicates that there is not a valid subcritical answer. The 
program defaulted to critical depth. 

Note: Multiple critical depths were found at this location. The critical depth with the lowest, valid, water surface was 
used 

River: Powerline FRS Reach: Powerline RS: 16.575 Profile: PF 2 
Warning:Divided flow computed for this cross-section. 
Warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) 1s less than 0.7 or greater than 1.4. 

This may indicate the need for additional cross sections. 
Warning:The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section. This may indicate 

the need for additional cross sections. 
River: Powerline FRS Reach: Powerline RS: 16.468 Profile: PF 2 

Warning:Divided flow computed for this cross-section. 
Warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7 or greater than 1.4. 

This may indicate the need for additional cross sections. 
Warning:The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section. This may indicate 

the need for additional cross sections. 
River: Powerllne FRS Reach: Powerline RS: 16.373 Profile: PF 2 

Warning:The energy equation could not be balanced within the specified number of iterations. The program used critical depth 
far the water surface and continued on with the calculations. 

Warning:Divided flow computed for this cross-section. 
Warning:The energy loss was greater than 1.0 ft (0.3 ml. between the current and previous cross section. This may indicate 

the need for additional cross sections. 
River: Powerllne FRS Reach: Powerline RS: 16.275 Profile: PF 2 

Warning:The energy equation could not be balanced within the specified number of iterat~ons. The program used crltlcal depth 
for the water surface and continued on with the calculations. 
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Warning:Divided flow computed for this cross-section. 
Warning:The energy loss was greater than 1.0 ft 10.3 ml. between the current and previous cross section. This may indicate 

the need for additional cross sections. 
Warning:During the standard step iterations, when the assumed water surface was set equal to critical depth. the calculated 

water surface came back below critical depth. This indicates that there is not a valid subcritical answer. The 
program defaulted to cricical depth. 

Note: Multiple critical depths were found at this location. The critical depth with the lowest, valid, water surface was 
used. 

River: Powerllne FRS Reach: Powerline RS: 16.185 Profile: PF 2 
Warning:The energy equation could not be balanced within the specified number of iterations. The program used critical depth 

for the water surface and continued on with the calculations. 
Warning:Divided flow com~uted for this cross-section. 
warning:The energy loss was greater than 1.0 ft (0.3 m). between the current and prevlous cross section. This may indicate 

the need for additional crass sections. 
Warning:During the standard step iterations, when the assumed water surface was set equal to critical depth, the calculated 

water surface came back below critical depth. This indicates that there is no= a valid subcritical answer. The 
program defaulted to critical depth. 

Note: Multiple critical depths were found at this location. The critical depth with the lowest, valid, water surface was 

River: Powerline FRS Reach: Powerline RS: 16.087 Profile: PF 2 
Warning:The energy equation could not be balanced within the specified number of iterations. The program used critical depth 

for the water surface and continued on with the calculations. 
Warning:Divided flow computed for this cross-section. 
Warning:The energy loss was greater than 1.0 ft 10.3 ml. between the current and previous cross section. This may indicate 

the need for additional cross sections. 
warning:~uring the standard step iterations, when the assumed water surface was set equal to critical depth, the calculated 

water surface came back below critical depth. This indicates that there is not a valid subcritlcal answer. The 
program defaulted to critical depth. 

Note: Multiple critical depths were found at this location. The critical depth with the lowesc, valid, water surface was 
used. 

River: Powerline FRS Reach: Powerline RS: 15.995 Profile: PF 2 
warnino:The enerav eouation could not be balanced within the specified number of iterations. The program used critical depth 
~ ~ ~ 2 2  A - ~ 

for the water surface and continued on with the calculations. 
Wam1ng:Divided flow computed for this cross-section. 
Warning:The energy loss was greater than 1.0 ft (0.3 ml. between the current and previous crass section. This may indicate 

the need for additional cross sections. 
River: Powerline FRS Reach: Powerllne RS: 15.913 Profile: PF 2 

Warning:The conveyance ratio (upstream conveya?ce divided by downstream conveyance) is less than 0.7 or greater than 1.4 
This mav indicate the need for additional cross sections. 

~A 

Warning:The energy loss was greater than 1.0 ft (0.3 ml. between the current and previous cross section. This may indicate 
?he nped fnr nddirinnnl cross sections. -..- ..--- ... ----... .---- - - ~  

River: Powerline FRS Reach: Powerline RS; 15.717 Profile: PF 2 
Warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7 or greater than 1.4. 

This may indicace the need for additional cross sections. 
Warning:The energy loss was greater than 1.0 ft (0.3 ml. between the current and previous cross section. This may indicate 

the need for additional cross sections. ~~ ~ 

River: Powerline FRS Reach: Powerline RS: 15.177 Profile: PF 2 
Warning:Divided flow computed for this cross-section. 
Warning:The conveyance ratio (upstream conveyance divided by dornmstream conveyance) is less than 0.7 or greater than 1.4 

 his may indicate the need for additional cross sections. 
Warn1ng:The energy loss was greater than 1.0 ft (0.3 mi. between the current and previous cross section. This may indicate 

the need for additional cross sections. 
River: Powerline FRS Reach: Powerline RS: 14.988 Profile: PF 2 

i Warning:Divided flow computed for this cross-section. 
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Warning:The energy loss was greater than 1.0 ft (0.3 mi. between the current and previous cross section. This may indicate 
the need for additional cross sections. 

River: Powerline FRS Reach: Powerline RS: 14.890 Profile: PF 2 
Warning:Divided flow computed for this cross-section. 
Warning:The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section. This may indicate 

the need for additional cross sections. 
Rlver: Powerline FRS Reach: Powerline RS: 14.790 Profile: PF 2 

Warning:Divided flow computed for chis cross-section. 
Warning:The energy loss was greater than 1.0 ft (0.3 mi. between the current and previous cross section. This may indicate 

the need for additional cross sections. 
River: Powerline FRS Reach: Powerline RS: 14.691 Profile: PF 2 

Warning:Divlded flow computed for this cross-section. 
Warning:The energy loss was greater than 1.0 ft (0.3 m). between the current and prevlous cross section. This may indicate 

the need for additional cross sections. 
River: Powerline FRS Reach: Powerline RS: 14.601 Profile: PF 2 

Warning:Divided flow computed for this cross-section. 
Warning:The energy loss was greater than 1.0 ft 10.3 m). between the current and previous cross section. This may indicate 

the need for additional cross sections. 
River: Powerline FRS Reach: Powerline RS: 14.504 Profile: PF 2 

Warning:Divided flow computed for this cross-section. 
Warning:The energy loss was greater than 1.0 ft (0.3 mi. between the current and previous cross section. This may indicate 

the need for additional cross sections. 
River: Powerline FRS Reach: Powerline RS: 14.410 Profile: PF 2 

Warning:Dlvided flow computed for this cross-section. 
Warn1ng:The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section. This may indicate 

the need for additional cross sections. 
River: Powerline FRS Reach: Powerline RS: 14.313 Proflle: PF 2 

Warning:Divlded flow computed for this cross-section. 
Warning:The conveyance ratio iupstream conveyance divided by downstream conveyance) is less than 0.7 or greater than 1.4. 

This may indicate the need for additional cross sections. 
Warning:The energy loss was greater than 1.0 ft (0.3 mi. between the current and previous cross section. This may indicate 

the need for additional cross sections. 
River: Powerline FRS Reach: Powerline RS: 14.218 Profile: PF 2 

Warning:Dlvided flaw computed for this cross-section. 
Warn1ng:The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7 or greater than 1.4. 

This may indicate the need for additional cross sections. 
River: Powerline FRS Reach: Powerllne RS: 13.940 Profile: PF 2 

Warn1ng:The cross-section end points had to be extended vertically for the computed water surface. 
River: Powerline FRS Reach: Powerllne RS: 13.750 Profile: PF 2 

Warning:Divided flow computed for this cross-section. 
Warning:The cross-section end points had to be extended vertically for the computed water surface. 

River: Powerline FRS Reach: Powerline RS: 13.560 Profile: PF 2 
Warning:The cross-section end paints had to be extended vertically for the computed water surface. 

River: Powerline FRS Reach: Powerline RS: 13.355 Profile: PF 2 
Warning:The cross-section end points had to be extended vertically for the computed water surface. 
Warning:The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need for additional cross sections 
Warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7 or greater than 1.4. 

This may indicate the need for additional cross sections. 
Rlver: Powerline FRS Reach: Powerline RS: 13.145 Profile: PF 2 

Warn1ng:Divided flow computed for this cross-section. 
Warnrng:The conveyance ratlo [upstream conveyance divided by downstream conveyance) is less than 0.7 or greater than 1.4. 

This may indicate the need for additional cross sections. 
Warn1ng:The energy loss was greater than 1.0 ft (0.3 m). between the current and prevlous cross section. This may indicate 

the need for additlanal cross sections. 
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River: Powerline FRS Reach: Powerllne RS: 13.054 Profile: PF 2 
Warning:~he energy loss was greater than 1.0 ft (0.3 ml. between the current and previous cross section. This may indicate 

the need for additional cross sections. 
River: Powerline FRS Reach: Powerline RS: 12.958 Profile: PF 2 

Wam.ing:The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section. This may indicate 
the need for additional cross sections. 

River: Powerline FRS Reach: Powerline RS: 12.867 Profile: PF 2 
Warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is less rhan 0 . 7  or greater than 1.4. 

This may indicace the need for additional cross sections. 
Warning:The energy loss was greater than 1.0 ft (0.3 mi. between the current and previous cross section. This may indica~e 

the need for additional cross sections. 
River: Powerline FRS Reach: Powerline RS: 12.770 Profile: PF 2 

warning:~he conveyance ratio (upstream conveyance divided by downstream conveyance) is less rhan 0.7 or greater than 1.4. 
This may indicate the need for additional cross sections. 

Warning:The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section. This may indicate 
the need for additional cross sections. 

River: Powerline FRS Reach: Powerline RS: 12.674 Profile: PF 2 
Warning:The energy loss was greater than 1.0 ft (0.3 ml. between the current and previous cross section. This may indicate 

the need for additional cross sections. 
River: Powerlice FRS Reach: Powerline RS: 12.576 Profile: PF 2 

warning:~he energy loss was greater than 1.0 ft (0.3 mi. between the current and previous cross section. This may indicate 
the need for additional cross sections. 

River: Powerline FRS Reach: Powerline RS: 12.481 Pfofile: PF 2 
Warning:The energy loss was greater than 1.0 ft (0.3 ml. between the current and previous cross section. This may indlcate 

the need for additional cross sections. 
River: Powerline FRS Reach: Powerline RS: 12.382 Profile: PF 2 

Warning:~he energy loss was greater than 1.0 ft (0.3 ml. between the current and previous cross section. This may indicate 
the need for additional cross sections. 

River: Powerline FRS Reach: Powerline RS: 12.258 Profile: PF 2 
Warning:~he velocity head has chaqged by more than 0.5 ft (0.15 ml. This may indicate the need for additional cross sections. 
warning:~he energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross secrion. This may indicace 

the need for additional crass sections. 
Note: The user has entered a h o r n  water surface elevation at this cross section. 

River: Powerline FRS Reach: Powerline RS: 11.028 Profile: PF 2 
Warning:Divided flow computed for this cross-section. 
Warning:The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need for additional cross sections. 
Warning:The energy loss was greater than 1.0 ft (0.3 mi. between the current and previous cross section. This may indicate 

the need for additional cross sections. 
River: Powerline FRS Reach: Powerline RS: 10.660 Profile: PF 2 

Warnina:Divided flaw com~uted for this cross-section. 
Warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7 or greater than 1.4. 

This may indicate the need for additional cross sections. 
Warning:The energy loss was greater than 1.0 ft (0.3 ml. between the current and previous cross section. This may indicate 

the need far additional cross sections. 
River: Powerline FRS Reach: Powerline RS: 10.264 Profile: PF 2 

Warning:Divided flow computed for this cross-section. 
Warning:The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section. This may indicate 

the need for additional cross sections. 
River: Powerline FRS Reach: Powerline RS: 9.904 Profile: PF 2 

Warning:Divided flow computed for this cross-section. 
warning:~he energy loss was greater than 1.0 ft (0.3 ml. between the current and previous cross section. This may indicate 

the need for additional cross sections. 
River: Powerline FRS Reach: Powerline RS: 9.447 Profile: PF 2 

Warning:Divided flow computed for this cross-section. 
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Warning:The energy loss was greater than 1 . 0  ft ( 0 . 3  mi. between the current and previous cross section. This may indicate 
the need for additional cross sections. 

River: Powerline FRS Reach: Powerline RS: 9 . 0 9 0  Profile: PF 2  
Warning:The energy equatLon could not be balanced within the specified number of iterations. The program used critical depth 

for the water surface and continued on with the calculations. 
Warning:Divided flow computed for this cross-section. 
Warning:The energy loss was greater than 1.0 ft 10 .3  m). between the current and previous cross section. This may indicate 

the need for additional cross sections. 
Warning:During the standard step iterations, when the assumed water surface was set equal to critical depth, the calculated 

water surface came back below critical depth. This indicates that there is not a valid subcritical answer. The 
program defaulted to critical depth. 

River: Powerline FRS Reach: Powerline RS: 8 . 7 4 5  Profile: PF 2  
Warning:Divided flow computed for this cross-section. 
Warning:The energy loss was greater than 1 . 0  ft ( 0 . 3  m). between the current and previous cross section. This may indicate 

the need for additional cross sections. 
River: Powerline FRS Reach: Powerline RS: 8 . 2 1 2  Profile: PF 2 

Warning:Divided flow computed for this cross-section. 
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East Side SIS - Poweriine FRS 213 Spillway Flow 02/13/2002 2:13:34 PM 
* 

East Side SIS - Powerline FRS 213 Spillway Flow 02/13/2002 2:13:34 PM 
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East Side SIS - Powerline FRS 213 Spillway Flow 02/13/2002 2:13:34 PM East Side SIS - Powerline FRS 213 Spillway Flow 0211312002 2:13:34 PM 
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East Side SIS - Powerline FRS 213 Spillway Flow 02/13/2002 2:13:34 PM East Side SIS - Powerline FRS 213 Spillway Flow 0211312002 2:13:34 PM 
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East Side SIS - Powerllne FRS 213 Spiiiway Flow 02/13/2002 2:13:34 PM East Side SIS - Powerline FRS 213 Spillway Flow 02/13/2002 2:13:34 PM 
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I East Side SIS - Powerline FRS 213 Spillway Flow 02/13/2002 2:13:34 PM East Side SIS - Powerline FRS 213 Spillway Flow 02/13/2002 2:13:34 PM 

I River = Powerline FRS Reach = Powerline RS = 15.995 River = Poweome FRS  each = powerline p on down sf ream crass seRlon containing RS = t5.9t3 I 

I wGE 
l- 
I GrYd 

1 Bank Sta 

1430 
1 

1428' 8 , , t 

Statlon (ft) 

4000 5000 6000 7000 8000 9000 10000 11000 12000 

East Slde SIS - Powerilne FRS 213 Splliway Flow 02/13/2002 2 13 34 PM 

Station (ft) 

East Side SIS - Powerline FRS 213 Spillway Flow 02/13/2002 2:13:34 PM 
River = Powerline FRS Reach = Powerline RS = 15.717 River = Powerline FRS Reach = Powerline RS = 15.529 

-.05-0$-. I 
Legend 

- 
% 05- 1 1  

0 0 
7 * Legend 

Station (ft) Station (ft) 



East Side SIS - Powerline FRS 2/3 Spillway Flow 02/13/2002 2:13:34 PM East Side SIS - Powerline FRS 213 Spillway Flow 02/13/2002 2:13:34 PM 

River = Powerline FRS Reach = Powerline RS = 15.364 River = Powerline FRS Reach = Powerline RS = 15.177 

k- .05 -OH . 1 k p . 0 5  :: .05+klH 
~egend 1434i 

A - 1 4 3 4  A 7 i- 

i Ground ! ! Ground 
i 14304, 1 ; ... A 

1430: I i lneff 

i 14283 
i BaZS ta  

0 
14261 r 1426 

1 
m i 
iii 

14247, 

i 
14224 

1 
1420j 1420' 

i 14181 , , , , " , , .  , .  I '  1 4 1 8 , , , ,  , ,  I ' . '  

6000 7000 8000 ' 9000 10000 11000 7000 7500 8000 8500 9000 9500 10000 10500 

Station (ft) Station (ft) 

East Side SIS - Powerline FRS 2l? Spillway Flow 02113/2002 2:13:34 PM East Side SIS - Powerline FRS 2/3 Spillway Flow 02/13/2002 2:13:34 PM 

River = Powerline FRS Reach = Powerline RS = 14.988 River. Pawedine FRS Reach= Powelline t0,OW Station ir in channel at southear RS = 14.890 

14407 
.05- . 1 . 1  

0 0 1 Legend 

1 5 57 - 
7 I 

1435A, I 
I 1 I Bank Sta 

14304 

; j 
! 
! 14254 

1420, 

I 

1415 . .  . , .  . , , , .  , , , ,  i 1 4 1 5 , . . , . , , ,  . , ,  . . . . . , , ,  , 

7000 ' ' 7500 ' 8000 ' 8500 ' 9000 ' 9500 10000 10500 7000 7500 8000 8500 9000 9500 10000 10500 

Station (n) Station (ft) 



Eas t  Side SIS - Power l i ne  FRS 213 Spillway Flow 02./13/2002 2:13:34 PM East Side SIS - Powerline FRS 213 Spillway Flow 02/13/2002 2:13:34 PM 

I River = Powedlne FRS Reach = Powerline 10.000 Station is in channel just nonh RS = 14.790 River = Powerline FRS Reach = Powerllne 10.000 Station isin channel just nonh RS = 14.691 I 
1432- ' 05 ?.Odd 

I Legend 
5 

14301 L WS PF 2 

1 
14281 

I 
1 i - - 14261 - 1 1 Bank Sta 1 - 

Sta t i on  (ft) 

E a s t  Side SIS - Powerline FRS 213 Spi l lway Flow 02/13/2002 2:13:34 PM 
Rvei=  Powerline FRS Reach = Poweriine 10,OW Station is in channel just nonh RS = 14.601 

ie----------- 0 5  

i 

14100, 
1 

0 2000 4000 6000 8000 10000 12000 

Sta t ton  (ft) 

14121 

1 4 1 0 - , , .  I , . li 
I 

0 2000 4000 6000 8000 10000 12000 

Sta t lon  (ft) 

E a s t  S l d e  SIS - Powerline FRS 213 Sp l l lway  F l o w  02/13/2002 2 13 34 PM 
River= Powedlne FRS Reach = Powerllne 10000 Statlon is m channel just nonh RS = 14 504 

Legend 

I Bank S t a  

0 2000 4000 6000 8000 10000 12000 

Sta t lon  l f t l  



East Side SIS - Powerline FRS 2/3 Spillway Flow 02/13/2002 2:13:34 PM East Side SIS - Powerline FRS 2 0  Spillway Flow 02/13/2002 21334  PM 

~ r e r =  vowedine FRS ~each= vowedne 10.~0 Shtion is in dannel jusinonh RS = 14.410 ~iver= Powedine FRS ~each= vowerline 1 0 . 0 ~  Station is in channel jun nonh RS= 14 313 

Station (fl) 

East Side SIS - Powerline FRS 2/3 Spillway Flow 02/13/2002 2:13:34 PM 

River = Poweiline FRS Reach = Powerline 10.0W Slatim is in channel jusi north RS = 14.218 

Legend 

! WSPF2  1 
1 ,  

Ground 1 G n  1 

Station (it) 

East Side SIS - Powerline FRS 213 Spillway Flow 02/13/2002 2:13:34 PM 

River= Poweiline FRS Reach = Powerline 3284 cfsflow redunion due to spill bet RS = 13%0 

WS PF 2 

Ground 
L 

, Bank Sta 

Station (it) Station (ft) 



East Side SIS - Powerline FRS 213 Spillway Flow 0U1312002 2:13:34 PM East Side SIS - Powerline FRS 213 S~ii lwav Flow 02/13/2002 2:13:34 PM I 
I I 

, , ~ ~ 

River = Powelline FRS Reach = Powerline 2812ctr flow redunion due tospill bet R S =  13.750 River = Powerline FRS Reach = Powerline 421 ds flow redurnion due to spill befw RS = 13 560 I 

I 1408j 1 Bank Sta I - - - i 
c 

a, 

Legend I 

lneff 
1 

Bank Sta / - 

Station (ft) 

East Side SIS - Powerline FRS 213 Spillway Flow 02/13/2002 2:13:34 PM 
River = Powerline FRS Reach = Powerline 822 d r  flaw reduction dueto spill betw RS = 13.355 

WS PF 2 

Ground 

Bank Sta - 
E 

Station (ft) 

East Side SIS - Powerline FRS 213 Spillway Flow 0211312002 2:13:34 PM 
River = Powerline FRS Reach = Powenrne 10.000 Sfafion located in channel rmmedi RS = 13.145 

Legend 

WS PF 2 

Ground 

Bank Sta 

Station (ft) Station (it) I 



I East Side SIS - Powerline FRS 2/3 Spillway Flow 02/13/2002 2:13:34 PM 

Rwer = Powerline FRS Reach = Poweiline 10,000 Station iocated in channei immedl RS = 13.1 11 

4 1- 
0 0 Legend 

A 
5 5 

9 R WS PF 2 

Bank Sta 1 

4 I 

1396 
' y , , , , ,  

4000 5000 6000 7000 8000 9000 10000 11000 

Statlon (ft) 

East Side SIS - Powerline FRS 2/3 Spillway Flow 02/13/2002 2:13:34 PM 

River = Powenme FRS Reach= Powerline 10,000 Station locatedin channei immedi R S =  12.958 

14043 ' .I-. 
00 

1402 
i 
: 
1 I * !  : Bank Sta 

I 

East Side SIS - Powerline FRS 213 Spillway Flow 02/13/2002 2:13:34 PM 
River= Poweriine FRs Reach = Paweoine 10,000 station located in channel lmmedi R s  = 13.054 I 

Ground 

1 Bank Sta 

Station (ff) 

East Side SIS - Powerline FRS 2B Spillway Flow 02/13/2002 2:13:34 PM 

River= Poweiline FRS Reach = Poweriine 10,000 Station lacated in channel immedi RS = 12.867 

Station (ft) Station (ft) 



Eas t  Side SIS - Powerline FRS 2!3 Spillway Flow 0211312002 2:13:34 PM East Side SIS - Poweriine FRS 213 Spillway Flow 0211312002 2:13:34 PM 
I River = Powerline FRS Reach = Powerline 10,000 Station iocated in chsnnei immedi RS = 12.770 ~ i v e r  = ~awerllne FRS  each = powerline lo000 Station locatea in channel immedi RS = 12.674 I 

Legend H 

Station (fl) 

E a s t  Side SIS - Powerline FRS 213 Spillway Flow 0211312002 2:13:34 PM 
River = Powerline FRS Reach = Powerline 10,000 Station located in Channel immedi RS = 12.576 

A 
Bank S t a  

Station (it) 

East Side SIS - Powerline FRS 213 Spillway Flow 0211312002 2:13:34 P M  

River = Poweriine FRS Reach = Powedine 10.000 Stafion located in channel immedi RS = 12.461 



East Side SIS - Powerline FRS Z3 Spillway Flow 02/13/2002 2:13:34 PM East Side SIS - Powerline FRS 213 Spillway Flow 02/13/2002 2:13:34 PM 

~iver= pawenine FRS  each = vowerline 1 0 . ~ 0  Smon located in channel immeai RS= 12.382 River = ?owenine FRS Reach = Powerline 10.W0 Station locatedin channel immeai RS = 12.258 

.I -. i 

1388- 

4000 5000 6000 7000 8000 9000 10000 11000 5000 6000 7000 8000 9000 10000 11000 

Station (it) Station (ft) 

East Side SIS - Powerline FRS U3 Spillway Flow 02/13/2002 2:13:34 PM East Side SIS - Powerline FRS 213 Spillway Flow 02/13/2002 2:13:34 PM 

River = Powerline FRS Reach = Powerline RS = 11.028 River = Powerline FRS Reach = Powerline RS = 10.660 

+.I d . i c . 0 3 5 - t i t - - . 0 5 - , . ~ . 0 5 - .  

Station (ft) Station (ft) 



East Side SIS - Powerline FRS 2/3 Spillway Flow 02/13/2002 2:13:34 PM East Side SIS - Powerline FRS 2/3 Spillway Flow 02/13/2002 2:13:34 PM 

River = Powerline FRS Reach = Powerline RS = 10.264 River = Powerline FRS Reach = Powerline RS = 9.904 

13761 e . 1  *.k---- ,035 .05 
0 + 5 

Bank Sta 

-2000 0 2000 4000 6000 8000 10000 12000 -4000 -2000 0 2000 4000 6000 8000 10000 12000 

Station (ft) Station (ft) 

East Side SIS - Powerline FRS 213 Spillway Flow 02/13/2002 2:13:34 PM East Side SIS - Powerline FRS 213 Spillway Flow 02/13/2002 2:13:34 PM 

River = Powerline FRS Reach = Powerline RS = 9.447 River = Powerline FRS Reach = Powerline RS = 9.090 

1352 6 ld Legend Legend 
5 3 

W S P F 2  1350 

Ground Ground 

Bank Sta 1348 

- - 
1346 

C 
0 .- .- 6 - 
? m ? 

2 1344 
W 

1342 

i 1340 

1338 
-4000 -2000 o 2000 4000 ' 6doo ' 8000 -4000 -2000 0 2000 4000 6000 8000 10000 12000 

Station (ft) Station (ft) 



East Side SIS - Powerline FRS Z 3  Spillway Flow 02/13/2002 2:13:34 PM 

River = Powerline FRS Reach = Powerline RS = 8.745 

1 Ground I 

1 

East Side SIS - Powerline FRS 213 Spillway Flow 0Z1312002 2:13:34 PM I 
Rlver = Powerl~ne FRS Reach = Powerllne RS = 8.212 

15- ,035 
0 
3 

A 

-2000 0 2000 4000 6000 8000 10000 

Station (ft) 



HEC-RAS September 1998 Version 2.2 
U . S .   my Gorp of Engineers 
Hydrologic Engineering Center 
609 Second Street, Suite D 
Davis, Califoinia 95616-4687 

I9161 756-1104 

X X XXXXXX XXXX XXXX XX XXXX ~~ ~~ 

X X X X X X X X X  X 
X X X X X X  X X X  
XXXXXXX XXXX X XXX XXXX XXXXXX XXXX 
X X X X X X X X X 
X X X X X X X  X X X 
X X XXXXXX XXXX X X X X XXXXX 

PROJECT DATA 
Project Title: East Side SIS - Vlneyard FRS 
Project File : Vin2thr.pr) 
Run Date and Time: 02/06/2002 1.0:47:42 AM 

Project in English units 

Project Description: 
Vineyard FRS - 213 Flow Scenario 

Vineyard FRS Emergency Sprllway to 
approximately 1 . 1  miles east of the intersection of Pecos Avenue and Crismon 
Road 

FCD 98-33 
Michael Baker Jr., Inc. 

There are several locations i n  

m this model where the cross sectlon ends had to be extended vertically for the 
computed water surface. With the exception of the 2 cross sections which 
reflect the Top of Hank elevations for the CAP lx-secs 19.515 and 19.5371. 
these extensions are less than 0 . 5  ft. Due to the shallow depth of flooding at 
these ends, and the general trend of the topography which would show these 
Spill flows falling back into the delineation area, the spills have been 
considered insignificant and the main flow discharge used in the delineation 
has not been reduced to reflect a loss of flow. 

For the 2 cross sectlons 
which reflect the Top of Bank elevations for the CAP (x-secs 19.515 and 
19.5371, the vertical extensions of the computed water surface are in the 
ineffective flow portion of the cross sections. The modeling approach at the 
CAP is discussed in Section 2.2 Special Problems in the TDN. 

PLAN DATA 

Plan Title: 2 / 3  Spillway Flow 
Plan File : m:\Folders from V\Pcdapill\Ta~kR\Power\Sobmit\De~O3O1\HEC~RAS\V~neyard\2thhrd\vin2th.POi 

Geometry Title: Existing Conditions Geometry 
Geometry rile : m:\Folders from V\Fcdsplll\TaskB\Power\Suhmit\Dec0301\HEc 

RAS\Vineyard\Zthird\V1n2thr.G01 

Flow Title : 2 1 3  Flow Profile (Mixed Flow Regime] 
Flow F l l e  : rn:\Foiders from V\Fcdspill\TaskB\Power\Submit\Dec030l\HEC 

RAS\Vineyard\2chird\V1n2thr.F01 

Plan Summary Information: 
N w n b e r  of: Cross Sections = 66 Mulitple Openings = 0 

Culverts = 0 Inline Weirs = 0 
Bridges = 0 

0 Computational Irlformar~on 
Water surface calculation tolerance s 0.01 
Critical depth calculaton tolerance = 0.01 
Maximum number of interatlons = 20 

Vineyard FKS 213 Spillway Flow 
Page I of 92 



Maximum difference tolrrancc = 0.3 
Flow tolerance factor = 0.001 

Computation Options 
Critical depth computed only where necessary 
Conveyance Calculation Method: At breaks in n values only 
Friction Slope Method: Average Conveyance 
Computational Flow Regime: Mixed Flow 

FLOW DATA 

Flow Title: 213 Flow Proflle (Mixed Flow Regime) 
Flow File : ~:\Fcdspill\TaskB\Power\Submit\De~O301\HEC-RAS\Vineyard\2third\Vin2thr.F01 

Flow Data (cfsl 

River Reach RS PF 2 
Vineyard Spillwavineyard 20.000 6466 
Vineyard Spillwavineyard 14.523 6466 
Vineyard Spillwavineyard 3 19800 

Boundary Conditions 

River Reach Profile 

Vineyard SpillwaVineyard PF 2 

Upstream Downstream 

Critical Known WS = 1417.36 

GEOMETRY DATA 

Geometry Title: Existing Conditions Geometry 
Geometry File : v:\Fcdspil1\~askB\~ower\Submit\~ec0301\~EC-~AS\Vi.neyard\2third'~Vin2thr.G01 

CROSS SECTION RIVER: Vineyard Spillwa 
REACH: Vineyard RS: 20.000 

INPUT 
Description: Emergency Spillway Crest 
Station Elevation Data num= 4 7 

c+. P I - . ,  si-a w l  o ~ i  S r a  ~l - x i  Sfa Elev Sta Elev 

Manning's n Values n m =  3 
Sta n Val Sta n Val Sta n Val 

9756.36 ,022 9781.26 ,02210245.63 ,022 

Bank Sta: Lett Right Lengths: Left Channel Rlght Coeff Contr. Expan. 
9781.2610245.63 806.25 433.34 127.42 .3 .5 

Ineffective Flow n u =  1 
Sta L Sta R Elev 

10245.6310929.22 1581.5 
Blocked Obstructions n w =  1 

Sta L Sta R Elev 
10704.8310929.22 1581.5 

CROSS SECTION OUTPUT Profile PPF 2 

E.G. Elev iftl 1578.02 Element ~ e t t  0s Channel Right OB 

Vel Head lftl 0.27 Wt. "-Val. 0.022 
W.S. Elev Ifti 1577.75 Reach Len. (ftl 806.25 433.34 12'7 .42 

Crit W.S. iftl 1575.54 Flow Area (sq ftl 1562.49 

Vincyanl FRS 213 Spillway Flaw 
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E.G. Slope (ftlft) 
Q Total icfsl 
Top Width iftl 
Vel Total iftls) 
Max Chl Dpth ift) 
Conv. Total lcfs) - 
Length Wtd. ifti 
Min Ch El lftl 
Alpha 
Frctn Loss iEt1 
C & E LOSS (€ti 

0.000662 Area isq ft) 
6466.00 Flow (cfs) 
424.68 Top Width (ft) 
4.14 Avg. Vel. (ftls] 
4.84 Hydr. Depth lft) 

251346.3 Conv. lcfs) 
433.34 Wetted Per. (ft) 
1572.91 Shear (lblsq Etl 

1.00 Stream Power (lblft s )  
0.51 Cumvolume (acre-ft) 
0.15 Cum SA (acres) 

Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance1 is less 
than 0.7 or greater than 1.4. Thls may indicate the need for additional cross sections 

FLOW DISTRIBUTION OUTPUT Profile #PF 2 

Left Sta Right Sta Flow Area W.P. % Conv. Hydr 0. Velocity 
iftl (ft) 1~f.S) (sq €ti iftl Iftl i f t l ~ l  
LB 9781.26 9874.13 436.66 160.63 72.66 6.75 2.22 2.72 
9874.13 9967.01 1947.25 434.53 92.88 30.12 4.68 4.48 
9967.01 10059.88 2037.57 446.51 92.87 31.51 4.81 4.56 
10059.88 10152.76 1850.72 421.57 92.93 28.62 4.54 4.39 
10152.76 RB 10245.63 193.79 99.25 73.76 3.00 1.35 1.95 

Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) 1s less 
than 0.7 or greater than 1.4. This may indicate the need for additional cross sections 

CROSS SECTION RIVER: Vineyard Splllwa 
REACH: Vineyard RS: 19.918 

INPUT 
Description: 
Station Elevation Data num= 2 2 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 

e 9668.89 1577.48 9681.42 1577.32 9695.98 1577.19 9709.31 1577.08 9796.73 1576.71 
9810.3 1576.24 9811.3 1576.57 9813.37 1576 9820.96 1574 9822.02 1573.73 
9951.72 1573.5810093.15 1573.4210111.69 157410120.71 1574.2810128.26 1576 
10141.33 i577.9110156.43 1576.13 10170.8 157610229.98 1575.5710234.55 1571.83 
10235.4 15761.0245.28 1578 

Manning's n Values num= 3 
Sta n Val Sca n Val Sta n Val 

9668.89 .02L 9811.3 .02210141.33 ,022 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan 
9811.310141.33 495.89 497.31 498.61 .3 .5 

Ineffective Flow n m =  2 
Sta L Sta R Elev Sta L Sta R Elev 

9668.89 9811.3 1579.5410141.3310245.28 1579.54 

CROSS SECTION OUTPUT 

E.G. Elev (ftl 
Vel Head (ftl 
W.S. Elev if?) 
Crlt W.S. lfti 
E.G. S l o ~ e  Iftlftl ~. 
Q Total ?cfil 
Top Width (€ti 
Vel Total (ftlsl 
Max Chl Dpth Ifti 
Conv. ~otal Icfsl 
Length Wtd. Ittl 
Min Ch El Ittl 
Alpha 
Frctn Loss I ft) 
C & E LOSS (ft) 

Profile #PF 2 

1577.36 Element 
0.76 Wt. n-Val. 

1576.60 Reach Len. (ft) 
1576.02 Flow Area isq ftl 
0.002615 Area (sq ft) 
6466.00 Flaw (cfs) 
418.60 Top Width (ftl 
6.99 Avg. Vel. lftls) 
3.18 Hydr. Depth lft) 

126454.5 Conv. (cfs) 
497.31 Wetted Per. (ft) 
1.573.42 Shear (Iblsq £ti 

1.00 Stream Power ilb/ft s )  
1.79 Cum Volume (acre-ftl 
0.11 Cum SA (acres1 

Left OB Channel Right OB 
0.022 

for this cross-section. 
lupstream conveyance divided by downstream conveyance) is less 

than 0.7 or greater than 1.4. This may indicate the need for add~tional cross sections. 
Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross 
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section. This may indicate the need i o r  additional cross sectlons 

Left Sta Rioht Sta Flow Area W.P. 8 Conv, tlydr D. Velocity 
l f r l  l i r i  lcfsl I n  ftl lftl iftl lftlsl 

Warning: Dlvided flow computed for this cross-section. 
Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance1 is less 

than 0.7 or greator than 1.4. This may indicate the need tor additional cross sections 
Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross 

section. This may indicate the need for additional cross sections. 

CROSS SECTION RIVER: Vineyard Spillwa 
REACH: Vineyard R i i :  1 9 . 8 2 4  

INPUT 
Description: 
Station Elevation Data num= 26 

Sta Elav Sta Elev Sta Elev Sta Elev Sta Elev 
9408.66 1577.91 9491.59 1577.38 9550.08 1576.38 9592.42 1576 9691.51 1575.28 
9827.15 1575.06 9832.93 1574.49 9837.08 1574 9844.69 1572.87 9932.02 1572 
9974.36 15715810115.78 1571.631013421 157210150.17 1572.3210168.72 1575.24 
10182.83 15728810257.19 1572.11028085 157210398.61 1571.7710540.05 1571.15 

Manning's n Values nuni- 3 
Sta n Val Sta n Val Sta n Val 

9408.66 ,022 9827.15 .02210168.72 .022 

nank Sta: Left Right Lenqths: Left Charlnel. Right Coeff Contr. Expan 
9827.1510168.72 424.27 427.26 382.35 .3 .5 

Ineffective Flow num= I 
Sta L Sta R Elev 

10168.2210589.02 1578.14 

CROSS SECTION OUTPUT Profile t P F  2 

E.G. Elev (€ti 
Vel Head lftl 
W.S. Elev Ifti 
Crit W.S. ifti 
E.G. Slope lttlftl 
Q Total lcfsi 
Top Width lftl 
Vel Total Ift.1~1 
Max Chl Dpth i ftl 
Conv. Total (cfsl 
Length Wtd. lftl 
Min Ch El Iftl 
Alpha 
Frctn L.oss (it) 
C & E LOSS (ftl 

1575.46 Element 
1.14 wt. "Val. 

1574.32 Reach Len. lft) 
1574.32 Flow Area isq ftl 
0.005295 Area l s q  ftl 
6466.00 rlow (cfsi 
727.25 Top Width (Etl 
8.56 ~ v g .  vel. l£t/sl 
3.17 Hydr. Depth (Etl 

88858.3 Conv. lcfsl 
420.18 Wetted Per. lftl 
1571.58 Shear (Ib/sq it) 

1.00 Stream Power IlblEt sl 
0.22 Cum Volume (acre-Etl 
0.52 Cum SA (acres) 

  eft On Channel Rlght On 
0.022 

424.27 427.26 382.35 
755.47 
755.4'7 966.44 

Warning: The energy equation could not be balanced within the specified number of iterations. The 
program selected the water iurface that had the least amount of error between computed 
and assumed values. 

Warning: Divlded flow computed for this cross-section. 
Warning: The velocity head has changad by more than 0.5 ft 10.15 mi. This may indlcate the need for 

additional cross sections. 
Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance] is less 

then 0.7 or greater than 1.4.   his may indicate the need for additional cross sections. 
Warning: During the standard step iterations, when the assumed water surface was set equal to 

critical depth, the calculated water surface came back below critical depth. This indicates 
that there is not a valid subcritical answer. The program defaulted to critical depth. 

Note: Multiple critical depths were found at this location. The critical depth with the lowest. 
valid. 

water surface was used. 
-- - - 
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FLOW DISTRIBUTION OUTPUT Profile #PF 2 

Left Sta Right Sti Flow Area W.P. % Conv. iiydr D. Velocrty 
(ft) ICfSl isq it1 iftl ittl ift/~I 

LB 9827.15 9895.46 l f t J  597.74 93.50 61.18 9.24 1.53 6.39 
9895.46 9963 7 8  1313.05 156.68 68.32 20.31 2.29 8.38 
9963.78 10032.09 1745.81 185.88 68.31 27.00 2.72 9.39 
10032.09 10100.41 1729.06 184.81 68.31 26.74 2.71 9.36 
10100.41 RB 10168.72 1080.34 134.60 62.62 16.71 2.16 8.03 

Warning: The energy equation could not be balanced within the specified number o f  iterations. The 
program selected the water surface that had the least amount of error between computed 
and assumed values. 

Warning: Divided flow computed for this cross-section. 
Warning: The velocity head has changed by more than 0.5 ft 10.15 mi. This may indicate the need f o r  

additional cross sections. 
Warning: The conveyance ratio iupstream conveyance divided by downstream conveyance) is less 

than 0.7 or greater than 1.4. This may indicate the need for addlt~onal cross sections. 
Warning: During the standard step iterations, when the assumed water surface was set equal to 

crltical depth, the calculated water surface came back below critical depth. This indicates 
that there is not a valid subcrltical answer. The program defaulted to crltical depth. 

Note: Multiple critical depths were found at this location. The critical depth with the lowest, 
valid, 

water surface was used. 

CROSS SECTION RIVER: Vineyard Splllwd 
REACH: Vineyard RS: 19.743 

INPUT 
Description: 
station Elevation Data n m =  4 9 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
9013.45 1576.03 9014.58 1576 9075.85 157413 9114.32 1574.19 9116.96 1574 
9124.8 1573.46 9139.12 1574 9139.82 1574.02 9168.13 1514.26 9173.03 1574 

Manning's n Values n m =  3 
Sta n Val Sta n Val Sta n Val 

9013.45 -022 9850.08 ,02210225.68 ,022 

Bank Sta: Left Right Lengths: Left Charinel Right Coeff Contr. Expan. 
9850.0810225.68 353.6 355.36 359.8 3 .5 

Ineffective Flow num= 2 
Sta L Sta R Elev Sta L Sta R Elev 

9013.45 971.2 157810413.4510753.86 1578 

CROSS SECTION OUTPUT Profile #PF 2 

E.G. Elev iftl 
Vel Head iftl 
W.S. Elev ift) 
Crit W.S. ifti 
E.G. Slope iftiftl 
Q Total (cfsi 
Top Width iftl 
Vel Total lftisl 
Max Chl Dpth ifti 
COnv. Total icfsi 
Lenath Wtd. ift) 
~in-ch El ifti 
Alpha 
Frctn Loss iftl 
C & E Loss (ftl 

FLOW DISTRIBUTION OUTPUT 

1574.57 Element Left OB Channel Right OB 
0.09 Wt. "-Val. 0. 022 0.022 0.022 

1574.48 Reach Len. ifti 353.60 355.36 359.80 
1571.70 Flaw Rrea (sq ft! 288.80 1642.78 820.40 
0.000184 Area isq ftl 1139.27 1642.78 2446.73 
6466.00 Flow icfsl 432.75 4024.55 2008.70 
1671.97 Top W~dth iftl 785.57 375.60 510.80 

2.35 Avg. Vel. iftlsl 1.50 2.45 2.45 
5.87 Hydr. Depth iftl 2.09 4.37 4.37 

476666.3 Conv. icfsl 31901.5 296685.5 148079.3 
356.74 Wetted Per. ift) 13808 375.72 187.80 
1569.83 Shear llb/sq ftl 0.02 0.05 0.05 

1.04 Stream Power (lbift sl 0.04 0.12 0.12 
0.05 Cum Volume iacre-ftl 1468.73 514.85 752.59 
0.04 Cum SA (acres) 1094.98 352 0 8  760.21 

Profile #PF 2 
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CROSS SECTION RIVER: Vineyard Svlllwa 
REACH: Vineyard RS: 19.6i4 

INPUT 
Description: 
Station Elevation Data nun= 103 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 

Manning's n Values n u =  3 
Sta n Val Sta n Val Sta n Val 

7616.41 .05 9700.81 ,0810827.64 .05 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9505.9310295.78 876.62 404.64 269.25 .3 .5 

Ineffective Flow mum= 2 
Sta L Sta R Elev Sta L Sta R Elev 

CROSS SECTION OUTPUT 

E.G. Elev (ftl 
Vel Head lftl 
W.S. Elev (ftl 
Crit W.S. (ftl 
E.G. Slope (ftfft) 
Q Total (cfs) 
Top Wldth Iftl 
Vel Total Iftfsl 
Max Ch1 Dpth Iftl 
Conv. Total (cfs) 
Lenoth Wtd. lftl 
~in-ch El lftl 
Alpha 
Frctn Loss (ftl 
C & E LOSS lft) 

Profile #PF 2 

1574.45 Element 
0.01 Wt. n-Val. 

1574.45 Reach Len. lftl 
1567.34 Flow Area lsa ftl . 
0.000056 Area lsqftl 
6466.00 Flow lcfsl 
3446.10 Top Width Ifti 

0.61 Avg. Vel. (ftfsl 
9.11 Hydr. Depth Ifti 

867305.8 Conv. lcfsl 
468.65 Wetted Per. lft) 
1566.00 Shear (lbfsq Ltl 

1.02 Stream Power (lbfft sl 
0.06 Cum Volume (acre--€tl 
0.02 Cum SA lacres) 

Left OB Channel Right OB 
0.050 0.071 0.080 
876.62 404.64 269.25 
705.00 6251.76 3640.48 

Warning: The cross-section end points had to be extended vertically for the computed water surface. 
Warning: The conveyance ratlo (upstream conveyance divided by downstream conveyance) is less 

than 0.7 or greater than 1.4. Thls may indicate the need for additional cross sect-ions. 

FLOW DISTRIBUTION OUTPUT Profile #PF 2 

Left Sta Right Sta Flow Area W.P. 8 Conv. Hydr D. Veloclty 
(ftl lftl (c~s) (sq ftl lftl lftl Ift/s1 
9316.98 9505.93 542.47 705.00 108.93 8.39 6.47 0.77 
LB 9505.93 9663.90 
9663.90 

915.46 1120.11 157.97 14 .16 7.09 0.82 
9821.87 781.39 1252.29 157.97 12.08 7.93 0.62 

9821.87 9979.84 749.84 1317.42 157.97 11.60 8.34 0.57 
a 9979.84 10137.81 756.27 1324.19 157.97 11.70 8.38 0.57 
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FLOW DISTRIBUTION OUTPUT Profile #PF 2 

Left Sta Right Sta Flow Area W.P. % Conv. Hydr D. Veloclty 
(fti ifti (cfsi isq ftl Ifti lfti lft/si @ 8502.48 8641.70 148.34 84.70 66.70 2.29 1.27 1.75 
8641.70 8780.91 489.97 232.83 139.22 7.58 1.67 2.10 
8780.91 8920.13 447.68 220.56 139.22 6.92 1.58 2.03 
8920.13 9059.35 401.25 206.53 139.22 6.21 1.48 1.94 
9059.35 9198.56 395.59 204.78 139.22 6.12 1.47 1.93 

Warning: The cross-section end points had to be extended vertically for the computed water surface. 
Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less 

than 0.7 or greater than 1.4. Thls may indicate the need for additional cross sections. 

CROSS SECTION RIVER: Vineyard Spillwa 
REACH: Vineyard RS: 19.515 

INPUT 
Descrlotlon- Too of CAP West Bank 
Station Elevation Data num= 7 9 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
7978.26 1572.8 8061.18 1573.04 8131.25 1572.99 8210.06 1572.8 8315.32 1572.87 
8423.2 1573.04 8521.5 1572.92 8625.42 1572.96 8720.36 1572.94 8801.41 1573.08 

Mannincl's n Values 3 

Bank Sta: Left Right Lengths: Left Channel Right CoefE Contr 
9399.4610218.58 384.02 203.25 127.25 . 3  

Ineffective Flow n u =  2 
Sta L Sta R Elev Sta L Sta R Elev 

7978.26 8411 1574.510913.2614413.29 1574.5 

CROSS SECTION OUTPUT Profile #PF 2 

E.G. Elev lfti 
Vel Head i ft 1 
W.S. Elev Ifti 
Crit W.S. Ifti 
E.G. Slope ift/Et) 
Q Total (cfsl 
Top Width lit) 
Vel Total ift/sl 
Max Chl Dpth Ifti 
Conv. Total (cis1 
Length Wtd. ifti 
Min Ch El Ifti 
Alpha 
Frctn Loss ifti 
C k E LOSS iftl 

Element 
Wt. n-Val. 
Reach Len. Ifti 
Flow Area (sq ftl 
Area (sq ftl 
Flow (c~sI 
Top Width ifti 
Avg. Vel. lft/si 
Hydr. Depth lfti 
Conv. lcfsl 
Wetted Per. Ifti 
Shear ( lb/sq ftl 
Stream Power (1.blft 
Cum Volume (acre-ft) 
Cum SA (acres) 

Left OB 
0.022 
384.02 
945.97 

Channel Right 08 
0.022 0.022 
203.25 127.25 
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Manning's n Values nun= 3 
Sta n Val Sta n Val Sta n Val 

7983.58 0 5  9472.89 .0510143.37 .05 

Bank Sta: [.eft Right Lengths: Left Channel Right Coeff Contr. Expan 
9472.8910143.37 404.21 378.84 343.37 . 3  .5 

Ineffective Flow nun= 1 
Sta L Sta R Elev 

10993.5814401.58 1566 

CROSS SECTION OUTPUT Profile #PF 2 

E.G. Elev iftl . . 
Vel Head lit) 
W.S. Elev iftl 
Crit W.S. if<! 
E.G. Slope iftiftl 
0 Total (cis) 

e Top width ift) 
Vel Total iftls) 
Max Chl Dpth ift) 
Conv. Total Icfs) 
Length Wtc. iftl 
Mln Ch El ( L r )  
Alpha 
Frctn Loss (£ti 
C & E LOSS (it1 

Element 
Wt. "-Val. 
Reach Len. ( ftl 

Left 08 Channel 
0.050 

404.21 378.84 
Flow Area (sq ft) 333.21 
Area ( s q  ttl 333.21 
Flow Icfsl 6458.66 
Tog Width ifti 457.64 
Avg. Vel. iftls) 19.38 
14ydr. Depth lftl 0.73 
Conv. Icfsl 7982.3 
Wetted Per. (ft) 460.40 
Shear llblsq ft) 29.58 
Stream Power (lbift s )  573 .35 
Cum Volume lacre-tt) 1306.44 425 . 2 7  
Sum SA (acres1 1027.56 331.08 

Right OB 
0.050 
343.37 

Warning: Divided flow computed for this cross-section. 
Warning: The velocity head has changed by more than 0.5 it (0.15 mi. This may lndicate the need for 

additional cross sections. 
Warning: The conveyance ratio (upstream convsyance divided by downstream conveyance) is less 

than 0.7 or greater than 1.4. This may indicate the need for additional cross sections. 
Warning: The energy loss was greater than 1.0 ft (0.3 mi. between the current and previous cross 

section. This may indicate the need for additional cross sections. 
Note: Program found supercritical £low starting at this cross section. 

FLOW DISTRIBUTION OUTPUT Profile #PF 2 

Left Sta Right Sta Flow Area W. P. 8 Conv. Hydr D. Velocity 
ifti iftl (cfs) isq ftl lft) (ft) Ifti~l 
LB 9472.89 9606.99 1192.13 64.80 84.87 18.44 0.77 18.40 
9606.99 9741.08 3190.23 126.05 102.31 49.34 1.25 

Warnina: Divlded flow cornouted Eor thls cross-section 
~~ ~~~ 

Warning: The vel.ocity head lhas changed by more than 0.5 ft 10.15 mi. This may indicate the need for 
additional cross sections. 

Warning: The conveyance ratio (upstream conveyance divided by downstream canvevancel is less 
than 0.7 or greater than 1.4. This mav indicate the need for additional cross section.; 

~ 

Warning: The energy loss was greater than 1.0 ft 10.3 ml. between the current and previous cross 
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se~tion. This may indicate the need for additional cross sectlons 
Note :  Program found supercritlcal flow starting at this cross section. 

CROSS SECTION RIVER: Vineyard Spillwa 
REACH: Vineyard RS: 19.405 

INPUT 
Description: 
Station Elevation Data num= 122 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
8144.55 1560.78 8187.86 1560 8302.6 1558.99 8315.81 1559.07 8347.82 1559.04 

Manning's n Values nun= 3 
Sta n Val Sta n Val. Sta n Val 

8144.55 . 05  9686 39 .0510079.61 .05 

Bank sta: Left night Lengths: Lett Channel 
9686.3910079.61 436.68 426.43 

Inef fective Flow nun\= 1 
Sta L Sta R Elev 

11.194.5514323.33 1561.5 

CROSS SECTION OUTPUT 

E.G. Elev lftl 
Vel Head Ittl 
W.S. Elev ifti 
Crit W.S. (ftl 
E.G. Slope Iftffti 
Q Total (cfsl 
Top Width lft) 
Vel Total Iftlsl 
Mdx Chl Dpth (It) 
Canv. Total lcfsl . . 
Length Wtd. lftl 
Min Ch El (Etl 
Alpha 
Frctn Loss (€ti 
C k E LOSS (ftl 

Profile #PF 

Right Cooff Contr. Expan. 
402.95 .3 .5 

2 

Element Left OB Channel Right OR 
Wt. n-Val. 0.050 0.050 0.050 
Reach Len. IEt) 436.68 426.43 402.95 
Flow Area (sq ft) 732.61 767.20 986.14 
Area lsq It1 732.61 767.20 4861.73 
Flow lcfsl 1232.10 2966.24 2267.66 
Top Width Iftl 1486.00 393.22 4237.12 
Avg. Vel. (ft/sl 1.68 3.87 2.30 
Hydr. Depth (ftl 0.49 1.95 0.88 
Conv. icfs) 14672.0 35322.3 27003.5 
Wetted Per. (ftl 1.486. 37 397.86 1114.95 
Shear (lblsq ft) 0.22 0.85 0.39 
Stream Power (lblft sl 0.36 3.28 0.90 
Cum Volume (acre-ft) 1303.04 420.49 586.94 
Cum SA (acres) 1020.66 327.38 688.93 

Warning: Divided flow computed for this cross-section. 
Warnlng: The crass~section end points had to be extended vertically for the computed water surface 
Warning: The energy loss was greater than 1.0 Et (0.3 m). between the current and previous cross 

section. This may indicate the need for additional cross sections. 
Note: Hydraulic jump has occurred between this cross section and the previous upstream section. 

FLOW DISTRIBUTION OUTPUT Profile UPF 2 

Left Sta Right Sta Flow Area W.P. % Con". Hydr D. Velociry 
( E t )  (ft) I C £ S )  (sq Lt) (ft) (ft) IftfsI 
8114.55 8298.73 133.06 79.30 122.85 2.06 0.65 1.68 
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Warning: Divided flow computed for this cross-section. 
Warning: The cross-section end points had to be extended vertically for the computed water surface 
Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross 

section. This may indicate the need for additional cross sections. 
Note: Hydraulic jump has occurred between this cross section and the previous upstream section. 

CROSS SECTION RIVER: Vineyard Splllwa 
REACH: Vineyard RS: 19.324 

INPUT 
Description: 
Station Elevation Data num= 116 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 

Manning's n Values nllm= 3 
Sta n Val Sta n Val Sta n Val 

8090.52 .05 9785.4 ,0510243.48 0 5  

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan 
9785.410243.48 398.87 516.12 498.97 .3 .5 

Ineffective Flow n m =  1 
Sta L Sta R Elev 

11192.7'714132.74 1558 

CROSS SECTION OUTPUT Profile #FF 2 

E.G. Elev (ftl 1557.32 Element Left OB Channel Rioh? OR 
~ ~ - -.. . . . 

Vel Head ILtl 0.14 Wt. n-Val. 0.050 0 0 5 0  n n i n  
~ ~-~ 

W.S. Elev iftl 1557.18 Reach Len. iftl 398.87 516.12 498.97 
Crit W.S. iftl 1556.76 Flow Area lsq ftl 741.38 690.88 919.36 
E.G. Slope IEtlftI 0.007367 Area isq ftl 741.38 690.88 2850.07 
Q Total (cfs) 6466.00 Flow IcFsI 1325.92 2304.26 2835.82 
Top Width (ft) 4411.44 T ~ D  Width iftl 1291 9 0  458.08 2661  46 

~ ~~ .. 
- 
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Vel Totai lEt/sl 2.75 Avg. Vel. l£t/si 1.79 3.34 3.08 
Max Chl Dpth IEt1 5.52 Hydr. Depth ifti 0.57 1.. 51 1.24 
Conv. Total icfsi 75333.3 Coiiv. lcfsl 15447.8 26846.2 33039.2 
Length Wtd. Ifti 
Mln Ch El (fti 
Alpha 

~~ . . 
482.88 Wetted Per. lfc1 1292.16 462.08 7411.01 
1551.66 Shear !lb/sq £ti 0.26 0.69 0.57 

1.16 Stream Power 1l.blft s )  0.47 2.29 1.75 
3 6  Cum volume lacrc-£ti 1295.65 413.35 551.27 

C h E Loss Ifti 0.01 Cum SA lacresi 1006.'14 323.21 657.02 

Warning: Divided flow computed for this cross-sect~ari. 
Warning: The energy loss was greater than 1.0 ft (0.3 mi. between tthe current and previous cross 

section. This may lndlcate the need for additlonal cross sectlnns. 

FLOW DISTRIBUTION OUTPUT Profile IIPF 2 

Left Sta 
ifti 
8260.01 

Right Sta 
lftl 
8429.50 
8598.98 

Flow 
!C£SI 

133.48 
175.24 
262.15 
215.43 
254.61 
176.43 
14.69 
76.47 
17.42 

773.74 
688.55 
211.08 
393.57 
23'1.33 
88.77 

W.P. 
lftl 

163.07 
169.49 
169.49 
169.49 
169.49 
1.69.49 
169.49 
39.71 
'12.45 
93.85 
93.29 
91.62 
91.62 
91 7 0  

183.65 

% Conv. 

2.06 
2:11 
4.05 
3.33 
3.94 
2.73 
0.23 
1.18 
0.2'1 

11.97 
10.65 
3.26 
6.09 
3.67 
1.37 

Hydr D. 
!€ti 
0.53 
0.60 
0.77 
0.68 
0.76 
0.61 
0.14 
0.88 
0.25 

Velocity 
Ift/Si 
1.56 
1.71 
2.01 
1.86 
1.99 
1.72 
0.63 
2.20 
0.96 
3.96 
3.78 
2.38 
3.05 
2.49 
1.28 

Warning: Divided flow computed for this cross-section. 
Warning: The energy loss was greater than 1.0 fr 10.3 mi. between the current and previous cross 

section. This may indicate the need for additlonal cross sections. 

CROSS SECTION RIVER: Vineyard Spillwi 
REACH: Vlneyard RS: 1.9.227 

INPUT 
Descriotion: 
Station Elevation Data nun= 139 

Sta Elev Sta Elev sta Elev Sta 
8041.2 1554.87 8141.21 1554.99 8194.12 1554.98 8241.19 

8262.09 1556.56 8287.86 1556 8341.19 1554.63 8347.6 
8363.34 1552.57 8385.53 1553.49 8393.89 1553.03 8403.6 

- 
Vineyard FRS 213 Spillway Plow 
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Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

8041 2 0 5  9746.74 .0510256.63 .05 

Bank Sta: Lett Right Lengths: Left Channel Right Coeif Contr. Expan 
9746.7410256.63 469.21 495.71 496.49 .3 .5 

Ineffective Flow num= 1 
Sta L Sta R Elev 

11251.213967.43 1557 

CROSS SECTION OUTPUT 

E.G. Elev lfti 
Vel Head ifti 
W.S. Elev iftl 
Crit W.S. Ifti 
E.G. Slope ltt/tt) 
Q Total lcfsl 
Top Wldth ifti 
Vel Total ift/sl 
Max Chl Dpth Iftl 
Conv. Total icfs) 
Lenath Wtd. ifti 
~in-ch El iftI 
Alpha 
Frctn Loss I it) 
C & E LO55 (ftl 

Profile UPF 

Element 
Wt. "-Val. 
Reach Len. iftl 
Flow Area lsa £ti 
Area isa fti 

~~ . . ~, 

Flow icfs) 
Top Width 1Etl 
Avg. Vel. ift/si 
Hydr. Depth ltti 
conv. icisi 
Wetted Per. 1ft) 
Shear ilb/sq ft) 
Stream Power lIb/ft s )  
Cum Volume (acre-ft) 
Cum SA (acres] 

k i t  08 Channel Right OB 
0.050 0.050 0. 050 
469.21 495.71 496.49 
695.50 457.22 1389.72 

Warning: Divided flow computed for this cross-section. 
Warning: The energy loss was greater than 1.0 tt 10.3 mi. between the current and previous cross 

section. This may indicate the need for additional cross sections. 

FLOW DISTRIBUTION OUTPUT Profile UPF 2 

Left Sta Right Sta Flow Area W.P. % Conv. Hydr D. Velocity 
lftl iftl Ictsi isq fti ifti lfti lEt/s) 
8211.75 8382.31 56 1 6  27.16 28.33 0.87 0.96 2.07 
8382.31 8552.86 384.44 170.96 157.26 5.95 1.09 2.25 
8552.86 8723.42 34'7 6 4  166.39 170.90 5.38 0.98 2.09 

Warnzng: Divided flow computed for this cross-section. 
Warning: The energy loss was greafer than 1.0 ft 10.3 mi. between the current and previous cross 

section. This may indicate the need for additional cross sections. 

CROSS SECTION RIVER: Vineyard Spillwa 
REACH: Vineyard RS: 19.133 

~ ~ 

Description: 
Station Ele.~ac~on Data n m =  116 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 

9228.23 1551.77 9813.36 1551.11 9843.01 1550.82 9860.14 1550 9867.3 1549.77 
9869.81 1550 9879.04 1550.11 9892.58 1551.01 9898.97 1550.36 9908.34 1551.24 

Vtncyilrd FRS 213 Spillway Flow 
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Manning's n Values nun= 3 
Sta n Val Sta n Val SCa n Val 

7810.94 .05 9813.36 .0510142.13 .05 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan 
9813.3610142.13 442.94 544.45 458.39 .3 .5 

Ineffective Flow nun= 1 
Sta L Sta R Elev 

11300.9413617.39 1554 
Rlocked Obstructions num= 1 

Sta L Sta R Elev 
7810.94 8314.22 1554 

CROSS SECTION OUTPUT Profllc #PF 2 

E.G. Elev 1ft) 
Vel Head i f  t) 
W.S. Eler iftl 
Crit W.S. ifti 
E.G. Slope Iftlfti 
Q Total icfsl 
Top Width Iftl 
Vel Total Iftls) 
Max Chl Dpth Ift) 
Conv. Total lcfs) 
Lenath Wt". Ifti 
Min Ch El lftl 
Alpha 
Frctn Loss Iftl 
C & E LOSS lftl 

Element 
Wt, "-Val. 
Reach Len. Iftl 
Flow Area lsq fti 
Area lsq £ti 
Flow icfsl 
Top Width 1ftl 
Avg. Vel. lftlsi 
llydr. Depth lft) 
Con". (cis1 
Wetted Per lfti 
Shear ilbfsq it1 
Stream Power 1Iblf.L sl 
Cum Volume iacrefrl 
Cum SA (acres) 

Left OR Channel. Right OD 
0.050 0.050 

Warning: Div~ded flow computed Lor this cross-section. 
Warning: The energy loss was greater than 1.0 ft 10.3 mi. between the current and previous cross 

section. This may indjcate the need Lor additional cross sections. 

FLOW DISTRIBUTION OUTPUT Profile #PF 2 

Left Sta Right Sta Flow Area w.P. 8 Conv. Hydr D. Veloclty 
Ift) lft) ,c£s1 isq Lt) ift) IfCi iftfs) 
8611.91 8812.15 402.50 155.84 105.36 6.22 1.49 2.58 

Warning: Divided Flow computed €or  this cross-section. 
Warning: The energy lcss was greater than 1.0 ft 10.3 m). between the current and prevrous cross 

section. This may  indicate the need for additional cross sections. 

Vincyard FRS 213 Spillway Flow 
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CROSS SECTION RIVER: Vlneyard Splllwa 
REACII: Vineyard RS: 19.030 

a INPUT 
DeSCrIDtlOn: 
Station Elevation Data num= 123 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
7668.67 1550.46 7698.1 1550 8058.73 1549.23 8192.83 1149.67 8471.03 1549.2 
8517.42 1550 8528.05 1550.18 8534.86 1550 8586.83 1548 8589.22 1547.87 

Manning's n 'Jaiues num= 3 
Sta r Val Sta n Val Sta n Val 

7668.67 .05 9844.74 ,0510544.91 -05 

Rank Sta: Left Right Lengths: Left Channel Right Coeff Contr 
9844.74i0544.91 468.48 513.02 424.17 .3 

Ineffective Flnw n m =  I 
Sta L Sta R Elev 

11267.311332814 1550 
Blocked Obstructions nun: 1 

Sta L Sta R Elev 
7668.67 8527.85 1550 

CROSS SECTION OUTPUT Profile #PF 2 

E.G. Elev (ft) 
Ve! Head lftl 
W.S. Elev lftl 
Crit W.S. iftl 
E.G. Slope iftlftl 
Q Total (cis) 
Top Width iftl 
Vel Total lft!s! 
Max Chl Dpth lit1 
Conv. Total icfni 
Length Wtd. Ift! 
M i r i  Ch El lftl 
A1vt:a 
Frctn Loss lft) 
C & E LOSS Ift) 

Element 
Wt. n-Val. 
Reach Len. ift) 
Flow Area (sq ft) 
Area lsq ft) 
Flow IcfsI 
Top Wldth lft) 
Avg. Vel. Iftls) 
Hydr. Depth (ft) 
Conv. lcfsl 
Wetted Per. lftl 
Shear Ilblsq ftl 
Stream Power Ilblft sl 
Cum Volume (acre- ft) 
Cum SA (acres1 

Left OB 
0.050 
468.48 
375.42 

Channel Right OR 
0.050 0.050 
513.02 424.17 
866.09 1218.47 

Warnlns: Divided flow computed for !:his cross~section. 
Wninlng: The energy loss was greater than 1.0 ft 10.3 ml. between the current and previous cross 

section. This may indicate the need for additional cross sections. 

FLOW DISTRIBUTION OUTPUT Proflle #PF 2 

[,eft sta * If,, 
Right Sta Flow Area W.P. % Conv Hydr D. Velocity 
lftl ICfSl Isq ftl ILtI Iff) Iftlsl 

8539.10 8756.71 177.12 125.20 191.07 2.74 0.66 1 3 1  

V8neyi1rd FIXS 213 Spillway Flow 
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Warning: Divided flaw computed for this cross-section. 
Warning: The energy l o s s  was greater than 1 . 0  ft ( 0 . 3  m). between tho current and p r e v l o u s  cross 

section. This may indicate the need for additional cross sections. 

CROSS SECTION RIVER: Vineyard Spillwa 
REACH: Vineyard 85: 18.931.  

I INPUT 
Descrioti nn 

~ ~ ~ . 
Station Elevation Data n u n =  1 3 4  

Sta Elev Sta Elev Sta Elev Sta Elev Sta E l e v  
7 3 1 7 . 0 7  1 5 4 7 . 2 9  7 3 7 1 . 2 6  1 5 4 7 . 3  7 5 1 7 . 5 1  1 5 4 6 . 3 9  7 5 2 3 . 2 6  1 5 4 6 . 2 1  7 6 8 1 . 4 9  1 5 4 6 . 1 7  

7 7 8 2 . 4  1546  8 0 0 3 . 8 3  1 5 4 6 . 0 3  8 0 0 7 . 8  1 5 4 6  8 0 6 7 . 7 9  1 5 4 5 . 5 3  8 1 1 2 . 6 2  1546 
8 1 7 3 . 0 9  1 5 4 6 . 5  8 1 9 8 . 0 7  1 5 4 6  8 3 2 8 . 2 5  1 5 4 4 . 9 5  8 3 3 8 . 3 1  1 5 4 5 . 8 1  8 3 5 9 . 0 7  1 5 4 5 . 3 7  

Manning's n Values num= 3  
Sta n Val Sta n Val Sta n Val. 

7 3 1 7 . 0 7  . 0 5  9 7 8 6 . 7 9  . 0 5 1 0 5 9 1 . 6 7  . 0 5  

Bank Sta: Left Right Longths: Lett Channel Right Coeff Cantr. Expan 
9 7 8 6 . 7 9 1 0 5 9 1 . 6 7  5 8 1 . 3 4  5 2 8 . 7 8  4 6 6 . 6 4  . 3  5 

Ineffective Plow n m =  1 
Sta L Sta R E l e v  

1 1 3 6 7 . 0 7 1 3 0 9 1 . 4 9  1 5 4 8  - ~ 

Blocked Obstructions "urn= 1 
Sta L sea R Elev 

7 3 1 7 . 0 7  8 1 7 5 . 0 5  1 5 4 8  

CROSS SECTION OUTPUT Protlle PPF 2 

E.G. Elev lit) 
Vel Head lft I 
W.S. Elev lftl 
Crit W.S. !Eti 
E.G. Slope !ft/itl 
Q Total lcfe) 
Top Width Ift) 
V e l  Total (ft/sl 

Vineyard FRS 

1 5 4 5 . 7 1  Element Left 08 Channel Right 08 
0 . 1 4  Wt. n-Val. 0 . 0 5 0  0 . 0 5 0  0 . 0 5 0  

1 5 4 5 . 5 7  Reach Len. !it) 5 8 1 . 3 4  5 2 8 . 7 8  4 6 6 . 6 4  
1 5 4 5 . 1 6  Flow Area isq fc) 591.04  1 0 8 6 . 6 7  7 1 6 . 5 5  

0 . 0 0 8 6 4 6  Area lsq ftl 5 9 1 . 0 4  1 0 8 6 . 6 7  7 1 7 . 2 4  
6 4 6 6 . 0 0  Flow lcfsl 9 3 0 . 9 0  3 6 5 6 . 5 6  1 8 7 8 . 5 4  
3 0 1 7 . 7 0  Top Width Ifti 1 4 1 2 . 6 9  8 0 4 . 8 8  8 0 0 . 1 2  

1 . 5 8  3 . 3 6  2 . 6 2  2 . 7 0  Avg. V e l .  ift/s) 

U3 Spillway Flow 
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Max Chl Doth iftl 3.64 Hvdr. Deoth ifti 0.42 1.35 0.92 . . .  
Conv. Total ICES) 69538.9 Conv. icfs) 
Length Wtd. (It) 532.97 Wetted Per. Iftl 
Min Ch El lfti 
Alpha 
Frctn Loss iftl 

1541.93 Shear llb/sq fti 0.23 0.73 0.50 
1.20 Stream Power llb/€t s )  0.36 2.44 1.31 
3.27 Cum Volume lacre-€ti 1274.70 384.45 467.53 

C & E LOSS Ifti 0.04 Cum SA (acres] 968.78 298.34 583.48 

Warning: Divided flow com~uted for this cross-section. 
Warning: The energy loss was greater than 1.0 ft (0.3 m). tetween the current and previous cross 

section. This may indicate the need for additional cross sections. 

FLOW DISTRIBUTION OUTPUT Proflle #PF 2 

Left Sta Right Sta Flow Area W.P. % Conv. Hydr D. Velocity 
lft) ift) icfsi Isq £ti (ftl Iftl Iftlsl 
8057.99 8304.96 10.18 11.58 53.59 0.16 0.22 0. 88 

Warning: Divided flow computed for this cross-section. 
Warning: The energy loss was greater than 1.0 ft 103 mi. hetween the current and previous cross  

0 section. This may indicate the need for additional cross sections. 

CROSS SECTION RIVER: Vineyard Spillwa 
REACH: Vineyard RS: 18.832 

INPUT 
Description: 
Statlon Elevation Data n m =  9 7 

Sta Elev Sta Elev Sta Elev Sta Elev SLa Elev 
7139.32 1544 7263.34 1542.84 7403.88 1542.41 7413.37 1542.65 7442.83 1542.59 
7450.54 1542.33 7462.34 1542.78 7604.56 1542.1 7621.22 1542 7846.42 1541.44 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

7139.32 .05 9909.63 0 5  10406.6 .05 

a Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan 
9909.63 10406.6 441.13 509.32 557.25 .3 .5 

Ineffective Flow num= 2 
Sta L Sta R Elev Sta L Sta R Elev 

7139.32 7750 154411454.3213228.9 1544 

Vineyard FKS 213 Sl'illway Flow 
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Blocked Obstructions num= 1 
Sta L Sta R Elev 

7139.32 7462.35 1544 

CROSS SECTION OUTPUT Profile #PF 2 

E.G. Elev lit) 
Vel Head ift) . . 
W.S. Elev lft) 
Crit W.S. lftl 
E.G. Slope l€t/ftl 
Q Total lcfsl 
Top Width Ilt) 
Vel Total l£t/sl 
Max Chl Gpth lftl 
Conv. Total lc€s) 
Length Wtd. iftl 
Min Ch El Ifti 
Aluha 
~rctn Loss lftl 
C & E LOSS lftl 

Element 
Wt. "-Val. 
Reach Len. IEt) 
Flow Area isq £ti 
Area lsq ft.1 
Flow Icfsi 
Top width lftl 
Avg. Vel. l£t/sl 
Hydr. Depth lit1 
Con". lcfsl 
Wetted Per. Ifti 
Shear llb/sq £ti 
Stream Power llb/£t s i  
Cum Volume (acre-£tl 
Cum SA lacresl 

Left OB 
0.050 
441.13 
1970.35 
2045.96 
3733.88 
2355.64 

1.90 
0.91 

55067.5 
2160.48 

0.26 
0.50 

1257.11 
943.63 

Channel 
0.050 
509.32 

Warnlng: The energy loss was greater than 1.0 ft 10.3 mi. between the current and previous cross 
section. This may indicate the need tor addirional cross sectinns~ 

PLOW DISTRIBUTION OUTPUT Profile %PF 2 

Left Sta 
lft) 
7693.38 

Right Sta 
Ifti 
7970.41 

Flow 
1cis1 

340.78 
811.60 
378.91 
170.87 
434.01 
501 .I2 
570.12 
326.48 
207.34 
307.24 
304.70 
309.52 
406.23 
670.35 
459.41 
66.92 
0.42 

Area 
isq ft) 
189.91 
350.66 
221.77 
218.93 
240.59 
262.27 
283.37 
202.82 
102.61 
129.37 
128.79 
129.92 
153.29 
341.22 
272.00 
85.62 
2.06 

W.P. 
lit1 

220.41 
277.84 
277.03 
277.03 
277.03 
277.03 
277.03 
277.07 
100.84 
99.78 
99.90 
99.74 
100.30 
282.23 
282.23 
282.23 
51.56 

% Conv. 

5.27 
12.55 
5.86 
5.74 
6.71 
7.75 
8.82 
5.05 
3.21 
4.75 
4.71 
4.79 
6.28 
10.37 
7.10 
1.03 
0.01 

Hydr D. Velocity 
lftl Ift/Sl 
0.86 1.79 
1.27 2.31 

Warning: The energy loss was greater than 1.0 ft 10.3 ml. between the current and previous cross 
section. This may indicate the need for additional cross sections. 

CROSS SECTION RIVER: Vineyard Splllwa 
REACH: Vineyard RS: 18.736 

INPUT 
Description: 
Station Elevation Data num= 102 

Sta Elev Sta Elev Sta 

Vincyard FRS 

Elev 
1539.62 
1539.02 
1538.3 
1538 

1535.97 
1539 

1539.21 
1538 

Sta 
7099.83 
7692.79 
7795.95 
7849.78 
7876.16 
8254.13 
8754.11 
9884 2 7  

Elev 
1519.97 
1538.52 
1538.86 
1539.13 

1536 
1538.97 
1539.29 
1539.48 

Sta 
7107.58 
7693.58 
7829.9 
7870.1 
7882.89 
8354.13 
9867.25 
9961.84 

Elev 
1539.86 
1538.76 
1539.02 
1538.85 

1538 
1538.78 
1539.36 
1538.78 

211 Spillway Flaw 



12276.86 1539.0512282.27 I538661229279 1539.2112383.87 1539.3612412.25 1538.75 
12415.33 153812418.73 1531.1912423.54 1538 12429.7 153912583.87 1539.68 
12683.88 1539.5612783.89 1539.9512798.43 154012883.88 1540.3112983.89 1540.24 
13083.87 1540.7513183.88 1540.94 

Mannlna's n Values nu"= 3 
Sta n Val Sta n Val Sta n Val 

6910.67 .05 9867.25 .0510194.84 .05 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan 
9867.2510194.84 569.73 486.46 441.02 .3 .5 

Ineffective Flow num= 2 
Sta L Sta R Elev Sta L Sta R Elev 

6910.67 7275 1541ll678.0813183.88 1541 
Blocked Obstructions num= 1 

Sta 1, Sta R Elev 
6910.67 7099.27 1541 

CROSS SECTION OUTPUT Profile #PF 2 

E.G. Elev iftl 
Vel Head I f t I 
W.S. Elev iftl 
Crit W.S. ifti 
E.G. Slooe Iftlftl 
Q Total (cis1 
Top Width i it) 
Vel Total iftlsl 
Max Chl Dpth iftl 
Conv. Total icfsl 
Length Wtd. Iftl 
Min Ch El iftl 
Alpha 
Frctn Loss ift) 
C & E LOSS ift) 

1539.61 Element Left 08 Channel Right 08 
0.08 Wt. n-Val. 0.050 0.050 O.!l50 

1539.53 Reach Len. (ftl 569.73 486.46 441.02 
1539.16 Flow Area lsq ftl 1143.99 298.77 1602.45 
0.006845 Area isq ft) 1164.04 298.77 1789.96 
6466.00 Flow icfsl 1629.65 688.65 4147.70 
5273.18 Topwidth ift) 2675.43 327.59 2270.16 

2.12 Avg. Vel. (ftlsl 1.42 2.30 2.59 
3.56 Hydr. Depth iftl 0.44 0.91 1.08 

78152.8 Conv. icfsl 19697.2 8323 5 50132.1 
491.68 WettedPer. (ftl 2594.11 329.16 1483.63 
1536.85 Shear ilblsq ftl 0.19 0.39 0 46 

1.19 Stream Power Ilblft s )  0.27 0.89 1.19 
2.94 Cum Volume iacreft) 1240.85 368.43 444.00 
0.02 Cum SA (acres1 918.16 285.61 554.12 

Warning: Divided iiow compured for this crcss-sectlon. 
Warning: The energy loss was greater than 1.0 tt (0.3 m). between the currenr  and previous cross 

section. This may indicate the need for additional cross sections. 

FLOW DISTRIEIJTION OUTPUT Profile #PF 2 

Left Sta Rioht S:a Flow Area W.P. % Conv. Hvdr D. Velocitv 

Warning: Divided flow computed for this cross-section. 
Warning: The energy loss was greater than 1.0 ft 10.3 ml. between the current and previous cross 

sectlcn. This may indicate the need for additional cross sections. 

CROSS SECTION RIVER: Vineyard Spillwa 
REACH: Vineyard RS: 18.644 

INPUT 
Description: 
Station ElevaCion Data num= 127 

Vlneynrd FRS 213 Slxllway Flow 
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Sta Elev Sti Elf" SLa Elcv Sta Elev Sta Elcv 

Manning's n V a l u e s  n m -  3 
Sta n Val S t a  n Val Sta n Val 

6 6 7 2 . 1 8  . 0 5  9 8 6 3 . 0 6  . 0 5 1 0 0 8 1 . 8 9  . 0 5  

Bank Sta: Left Right Lengths: Left Channel Right Coeft Contr. Expan 
9 8 6 3 . 0 6 1 0 0 8 1 . 8 9  3 9 7 . 2 1  5 3 0 . 7 8  4 2 7 . 1 2  . 3  . S  

Ineffective Flow num= 2  
Sta L Sta R Elev Sta L Sta R Elev 

6 6 7 2 . 1 8  6 8 8 7 . 4 9  1 5 3 0 1 1 7 1 7 . 1 8 1 3 0 7 4 . 3 9  1 5 3 8  
Blocked Obstructions "urn= 2 

Sta L Sta R Elev Sta L Sta R Elev 
6 6 7 2 . 1 8  6 7 5 7 . 3 2  1 5 3 8 1 2 6 4 6 , 9 4 1 3 0 7 4 . 3 9  1 5 3 8  

CROSS SEC'rION OU'I'PUT Profile HPF 2 

E.G. Elev (ftl 
Vel Head ift) 
W.S. Elev ifti 
Crit W.S. ittl 
E.G. Slope (Etlttl 
Q Total lcfsl 
Top Width Iftl 
Vel Total (ftlsl 
Mar Chl Dpth I ftl 
Conv. Total (cfsl 
Length Wtd. lft) 
Min Ch El lttl 
Alpha 
Frctn Loss lit1 
C & E LOSS (ftl 

Element Lett 08 
Wt. n~val. 0 . 0 5 0  
Reach Len. ifti 3 9 7 . 2 1  
Flow Area lsq ft) 1 9 3 1 . 5 4  
Area lsq ftl 1 9 3 7 . 5 9  
Flow lcfsl 3 1 1 0 . 8 3  
Tog W l d ~ h  ifti 3 0 3 2 . 7 1  
Avg. Vel. itt/sl 1 . 6 1  
Hydr. Depth iftl 0 . 6 5  
Conv. (cfs) 4 3 1 8 9 . 3  
Wetted Per. lftl 2 9 7 5 . 4 6  
Shear (lblsq ftl 0 . 2 1  
Stream Power (lblft s )  0 . 3 4  
Cum Volume (acre-ft) 1 2 2 0 . 5 7  
Cwn SA (acres) 8 8 0 . 8 3  

Channel 
0 . 0 5 0  

5 0 0 . 7 8  
1 7 6 . 5 8  
1 7 6 . 5 8  
3 2 6 . 9 6  
2 1 8 . 8 3  

1 . 8 5  
0 . 8 1  

4 5 3 9 . 4  
2 1 9 4 7  

Right OB 
0 . 0 5 0  

4 2 7 . 1 2  

Warning: Divided flow computed for this cross-section. 
Warning: The energy loss was greater than 1 . 0  ft ( 0 . 3  m). becween the current and previous cross 

section. This may indicate the need f o r  additional cross sections. 

FLOW DISTRIBUTION OUTPUT Profile #PF 2  

[.eft Sta Right St1 Flow Area W. P. % Conv. Hydr D. Velocity 
lft) (ftl Icfs) (sq Eti IEt) (ELI Iftlsl 
6 6 7 2 . 1 8  6 9 9 1 . 2 7  5 2 . 6 4  411.39 1 0 3 . 7 8  0 . 8 1  0 . 4 3  1 . 1 9  
6 9 9 1 . 2 7  7 3 1 0 . 3 6  3 5 4 . 2 2  2 1 8 . 3 6  3 1 9 . 1 3  5 . 4 8  0 . 6 8  1 . 6 2  
7 3 1 0 3 6  7 6 2 9 . 4 4  1 9 2 . 7 0  1 5 1 . 5 1  3 1 8 . 9 2  2 . 9 8  0 . 4 8  1 . 2 7  

- 
Vincyarrl FRS 213 Spillway Flow 
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Warning: 
Warning : 

Divlded flow computed for this cross-section. 
The energy loss was greater than 1.0 it 10.3 m), between the current and pr 
section. This may indicate the need for additional cross sections. 

CROSS SECTION RIVER: Vineyard Spillwa 
REACH: Vineyard RS: 18.549 

INPUT 
Description: "Eastern Diversion" at southern end of cross section 
Station Elevation Data n m =  123 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
6653.63 1533.44 6688.95 1532.77 6703.24 1532.41 6709.49 1534 6717.04 1536 

6720 1536.76 6723.69 1536 6734.2 1534 6744.71 1532 6755.14 1530 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

6653.63 .05 9848.16 .0510135.71 .05 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan 
9848.1610135.71 503.55 511.81 476.98 .3 .5 

Ineffective Flow num- 1 
Sta L Sta R Elev 

11559.8512664.12 1536 
Blocked Obstructions n m =  2 

Sta L Sta R Elev Sta L Sta R Elev 
6653.63 6720.41 153612318.3112664.12 1536 

CROSS SECTION OUTPUT Profile fPF 2 

E.G. Elev lftl 
Vel Head ift) 
W.S. Elev lft) 
Crit W.S. (ft) e E.G. Slope lft/ftl 
Q Total lctsl 
Top Width IEtI 
Vel Total (ftlsl 
Max Chl Dpth (ft) 

1534.21 Element 
0.07 Wt. n-Val. 

1534.14 Reach Len. lit) 
1533.76 FlowArea lsqit) 
0.006752 Area lsq Eti 
6466.00 Flow lcfs) 
4808.38 Top Width let) 

2.02 Avg. Vel. (ftls) 
4.58 Hydr. Depth iftl 

Left OB Channel 
0.050 0.050 
503.55 511.81 
1748.10 333.75 

Vineyard FRS 
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Right OB 
0.050 
476.98 

0.97 
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Conv. Toral lcfsl 78690.3 Conv. lcfsl 35330.1 10938.6 32421.7 
Length Wtd. Iftl 497.27 Wetted Per. (it1 311.7.00 288.17 1150.17 
Min Ch El (ftl 1531.27 Shear (lblsq £ti 0.24 0.49 0.41 
Alpha 1.12 Stream Power Ilblit s i  0.39 1 .3l 0.98 
Frctn Loss i f f 1  3.43 Cum Volume (acre ttl 1203.76 362.85 41% 2 0  
C & E LOSS (ft) 0.00 Cum SA (acres) 852.80 279.65 512.51 

Warning: Divided flow computed £or this cross-section. 
Warning: The energy loss was greater than 1.0 ft 10.3 mi. between the current and previous cross 

section. This may rndicate the need for additional cross sections. 

FLOW DISTRIBUTION OUTPIJT 

Left Sta Riaht Sta 
lftl lftl 

2 

Area 
(sq ttl 
153.91 
92.15 
168.89 
161.20 
208.14 
85.87 
118.53 
210.21 
299.57 
249.60 
42.26 
45.55 
67.84 
66.47 
111.64 
415.10 
328.35 
225.60 
122.86 
22.34 

W.P. 
lttl 

240.41 
320.73 
319.45 
319.45 
319.45 
319.45 
319.45 
319.45 
319.46 
319.69 
57.51 
57.51 
57.77 
57.53 
57.84 
252.84 
252.34 
252.84 
252.84 
138.81. 

% Conv. 

4.02 
1.41 
3.88 
3.59 
5.50 
1.26 
2.15 
5.59 
10.08 
7.43 
1.21 
1.37 
2.66 
2.57 
6.09 
18.89 
12.78 
6.84 
2.48 
0.22 

Hydr D. 
Itt) 

Warning; Divided flow computed for this cross-section. 
Warning: The energy loss was greater than 1.0 ft 10.3 mi. between the current and previous cross 

section. This may indicate the need for additional cross sections. 

CROSS SECTION RIVER: Vineyard Spillwa 
REACH: Vineyard RS: 18.452 

INPUT 
Description:  a astern Diversion" at southern end of cross section 
Station Elevation Data num= 107 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
7596.34 1530 7603.93 1530.17 7620.04 1531.13 7625.89 1530 7636.59 1528 
7645.6 1526.32 7654.04 1528 7659.91 1529.34 7710.82 1529.46 7715.32 1528.63 
7720.32 1529.35 7724.35 1529.62 7816.08 1530 7840.3 1530 7860.92 1529.87 
7871.78 1528.95 7891.06 1529.89 7904.7 1529.21 7910.33 1528.83 7913.86 1528.72 
7922.05 1529.5 7931.85 1528.83 7953.7 1529.98 8036.7 1529.98 8236.25 1530 
8239.67 1530 8644.73 1530 8645.03 1530 8645.21 1530 8745.03 1529.49 
8845.01 1529.61 8945.02 1529.66 9045.02 1529.64 9145.02 1529.61 9233.75 1530 
9245.02 1530.05 9345.02 1530.41 9445.03 1530.31 9475.52 1530.46 9479.5 1530 
9481.52 1529.74 9484.13 1530 9489.39 1530.53 9505.75 1530.63 9517.38 1530.22 
9526.37 1530.58 9545.03 1530.43 9568.28 1530.29 9569.95 1530 9571.84 1529.64 
9577.31 1530 9584.88 1530.51 9645.03 1530.22 9745.03 1530.17 9845.01 1530.22 
9862.77 1530 9927.34 1528.64 9934.33 1528.35 9943.72 1530 9945.26 1530.24 
9960.81 1530 9998.18 1529.3610003.43 152810009.33 1526.5310012.28 1526.99 
10016.69 1528 10023.7 1529.5710039.96 1529.5510043.03 1528 10047 1526.11 
10047.82 152610048.02 152610053.39 152810058.47 1529.4410108.08 1530 
10114.38 1530.0710115.05 153010125.73 1528.910138.16 1529.8510161.24 1529.84 
10261.26 1529.8210278.83 153010312.33 1530.3410313.25 1530 10316.5 1529.02 
10321.59 153010322.47 1530.0710969.02 1529.9711069.03 1530.0611169.03 1530.21 
11269.02 1530.2611369.04 1530.4811469.03 1530.9211569.02 1531.0911669.04 1530.94 
11769.03 1530.7511869.02 1530.9911977.62 153012030.83 1529.2812036.02 1528.3 
12044.89 1529.7312072.62 1,530 12092.7 1530,1912408.94 1530.712455.89 1530.89 
12586.75 1531.112725.17 1531.14 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

7596.34 .05 9845.01 .051.0321.59 .05 

Vincynrd FRS 213 Spillway n o w  
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Bank Sta: Left Right Lengths: Left Channel Right Coeff Coritr. Expan. 
9845.0110321.59 501.22 506.04 405.75 . 3  . 5  

Ineffective Flow num= I 
Sta L Sta R Elev 

11666.341272517 1532 
Blocked Obstructrons num= 1 

Sta L Sta R Elev 
7596.34 76189 1532 

CROSS SECTION OUTPUT Profile #PF 2 

E.G. Elev (ftl 
Vel Head lftl 
W.S. Elev (ftl 
Crit W.S. lftl 
E.G. Slope lft/£tl 
0 Total lctsl 
Top Width lftl 
Vel Total (£t/sl 
Max Chl Dpth (it1 
Conv. Total (cis1 
Length Wtd. iftl 
Min Ch El iftl 
Alpha 
FrCtn LOSS ifti 
C & E LOSS (ftl 

1530.78 Element Left 08 Channel Right OB 
0.08 Wt. n-Val. 0.050 0.050 0.050 

1530.70 Reach Len. lftl 501.22 506.04 405.75 
1530.32 Flow Area (sq ftl 1776.25 553 0 2  650.62 
0.007021 Area (sq ftl 
6466.00 Flow icfsl . . ~ ~- 

4305.08 Top Width lft) 2222.75 476.58 1605.75 
2.17 Avg. Vel. (ftlsl 2.14 2.74 1.76 
4.70 Hydr. Depth iftl 0.80 1.16 0.59 

77167.5 Cony. (cfsl 45440.8 18081.9 13644.8 
484.01 wetted Per. iftl 2223.98 479.21 1097.52 
1526.00 Shear Ilb/sq it1 0. 35 0.51 0.26 

1.06 Stream Power iIb/ft sl 0.75 1.39 0.46 
2.83 Cum Volume lacrefti 1183.39 357.64 400.47 
0.00 Cum SA (acres1 821.95 275.16 496. 02 

Warning: Divided €low computed for this cross-sectlon. 
Warning: The energy loss was greater than 1.0 f t  (0.3 ml. between the current and previous cross 

section. This may indlcate the need for additional cross sections. 

FLOW DISTRIBUTION OllTPUT Profile #PF 2 

Left Sta Right Sta Flow Area W.P. % Conv. Hydr D. Velocity 
iftl Iftl ICES) 1sq ftl iftl iftl i f t / ~ I  
7596.34 7821.21 744.06 265.52 199.80 11.51 1.33 2.80 
7821.21 8046.07 512.73 222.71 225.05 7.93 0.99 2.30 

8270.94 293.46 159.29 224.87 4.14 0.71 1.84 
8495.81 287.92 157.48 224.87 4.45 0.70 1.83 

Warning: Divided flow computed for this cross-section. 
Warning: The energy loss was greater than 1.0 ft 10.3 ml. between the current and previous cross 

section. This may indicate the need for additional cross sections. 

CROSS SECTION RIVER: Vineyard Spillwa 
REACH: Vineyard RS: 18.356 

INPUT 
Descrrption: "Eastern Diversion" at southern end of c r o s s  Section 
Station Elevation Data num= 100 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 

9474.21 1527.19 9574.23 1526.85 9582.18 1526.97 9588.34 1526.59 9600.54 1527.16 
9623.24 1526.91 9633.09 1526.67 9649.14 1527.22 9674.22 1526.97 9774.24 1526.77 

-- 
Vineyard FRS 213 Spillway Flow 
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Manning's n Values n u =  3  
Sta n V a l  Sta n V a l  Sta n V a l  

7 9 7 9 . 6 9  . 0 5  9 9 0 8 . 4 7  . 0 5 1 0 3 0 2 . 9 5  . 0 5  

Bank Sta: [,eft night Lengths: Left Channel Right Coeff Contr. Expan 
9 9 0 8 . 4 7 1 0 3 0 2 . 9 5  3 0 3 . 0 3  2 8 4 . 7  2 0 1 . 7 8  . 3  . 5  

Blocked Obstructions n u =  1 
Sta L Sta R Elev 

7 9 7 9 . 6 9  8 0 5 0 . 9 3  1 5 2 9  

CROSS SECTION OUTPUT Profile # P F  2  

E.G. Elev iltl 
V e l  Head i it1 
W.S. E l e v  iftl 
Crit W.S. ift) 
E.G. Slope ift/ltl 
Q Total icfsl 
Top Width iftl 
Vel Total ift/s] 
Max Chl Dpth iEt1 
Can". Total icfsl 
1,ength Wtd. iftl 
Min Ch El iftl 
Alpha 
Frctn Loss (ftl 
C & E LOSS lit1 

1 5 2 7 . 9 4  Element 
0 . 0 9  Wt. n - V a l .  

1 5 2 7 . 8 5  Reach Len.  iftl 
1 5 2 7 . 5 0  Flow Area isq ftl 

0 . 0 0 4 9 4 6  Area isq ltl 
6 4 6 6 . 0 0  Flcw icfsl 
3 5 4 1 . 2 4  Top Width ifti 

2 . 1 0  Avg. Vel.. ift/si 
4 . 8 3  Hydr. Depth iftl 

9 1 9 4 0 . 1  Conv. icEs1 
2 7 7 . 8 3  Wetted P e r .  iftl 

1 5 2 3 . 0 2  Shear ilb/sq ftl 
1 . 3 0  Stream Power llb/ft s i  
1 . 7 0  Cum Volume (acre-£ti 
0 . 0 1  CwnSA (acres) 

Left OB C h a n n e l  
0 . 0 5 0  0 . 0 5 0  

Right 08 
0 . 0 5 0  

2 0 1 . 7 8  

Warnlng: D~vided Flow computed for this cross~section. 
Warning: The energy loss was greater than 1 . 0  £t 1 0 . 3  m). between the current and previous cross 

section. 'Phis may indicate the need for additional cross s e c t i o n s .  

FLOW DISTRIBUTION OUTPUT Profile #PF 2  

Left Sta 
ift) 
7 9 7 9 . 6 9  
8 1 7 2 . 5 7  
8 3 6 5 . 4 5  
8 5 5 8 . 3 2  
8 7 5 1 . 2 0  
8 9 4 4 . 0 8  
9 1 3 6 . 9 6  
9 3 2 9 . 8 4  
9 5 2 2 . 7 1  

Right Sta 
iftl 
8 1 7 2 . 5 7  

Flow 
icts1 

4 6 9 . 1 2  
3 7 8 . 8 6  
2 7 8 . 9 0  
2 0 4 . 8 6  
1 4 2 . 6 0  
1 4 3 . 0 1  

9 5 . 6 6  
1 3 0 . 0 9  
3 1 4 . 1 6  
5 2 7 . 5 7  
5 6 0 . 2 5  
6 9 5 . 2 8  
2 6 5 . 6 0  
5 3 7 . 1 3  
3 3 7 . 3 8  
4 2 8 . 2 2  
3 8 9 . 6 7  
3 2 2 . 8 9  
1 9 8 . 5 1  

4 3 . 4 7  
1 . 9 5  
0 . 8 2  

Area 
1 s q  £ti 
1 8 2 . 2 2  
1 9 4 . 4 5  
1 6 1 . 8 0  
1 3 4 . 4 5  
1 0 8 . 1 9  
1 0 8 . 3 7  

8 5 . 1 4  
1 0 2 . 3 9  
1 7 3 . 7 9  
2 3 7 . 1 7  
1 6 6 . 7 5  
1 9 0 . 1 2  
1 0 6 . 5 1  
1 6 3 . 5 4  
1 2 3 . 1 2  
2 2 8 . 1 7  
2 1 5 . 6 1  
1 9 2 . 6 1  
1 4 3 . 8 6  

5 7 . 8 3  
6 . 6 3  
2 . 8 7  

W.P. 
iftl 

1 1 9 . 0 2  
1 9 2 . 9 2  
1 9 2 . 8 8  
1 9 2 . 8 8  
1 9 2 . 8 8  
1 9 2 . 8 8  
1 9 2 . 8 8  
1 9 2 . 8 8  
1 C 2 . 9 2  
1 9 2 . 8 8  

7 9 . 0 9  
7 9 . 4 0  
7 9 . 0 1  
8 0 . 2 5  
7 9 . 2 8  

2 2 3 . 1 4  
2 2 3 . 1 4  
2 2 3 . 1 4  
2 2 3 . 1 4  
2 2 3 . 1 4  
1 0 4 . 8 3  

7 2 . 3 8  

8 Conv. 

7 . 2 6  
5 . 8 6  
4 . 3 1  
3 . 1 7  
2 . 2 1  
2 . 2 1  
1 . 4 8  
2 . 0 1  
4 . 8 6  
8 . 1 6  
8 . 6 6  

1 0 . 7 5  
4 . 1 1  
8 . 3 1  
5 . 2 2  
6 . 6 2  
6 . 0 3  
4 . 9 9  
3 . 0 7  
0 . 6 7  
0 . 0 3  
0 . 0 1  

Hydr D .  

ift) 
1 . 5 4  
1 . 0 1  
0 . 8 4  

V e l o c i t y  
ift/si 

2 . 5 7  
1 . 9 5  
1 . 7 2  
1 . 5 2  
1 . 3 2  
1 . 3 2  
1 . 1 2  
1 . 2 7  
1 . 8 1  
2 . 2 2  
3 . 3 6  
3 . 6 6  
2 . 4 9  
3 . 2 8  
2 . 7 4  
1 . 8 8  
1 . 8 1  
1 . 6 8  
1 . 3 8  
0 . 7 5  
0 . 2 9  
0 . 2 9  

Warning: Divided flow computed for this cross-section. 

Vineyilrd FRS 213 Spillway Flow 
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Warnlng: The energy loss was greater than 1.0 ft 10.3 ml. between the current and previous cross 
section. Thls may indicate the need for additional cross sections. 

CROSS SECTION RIVER: Vlneyard Splllwa 
REACH: Vineyard RS: 18.302 

INPUT 
Description: "Eastern Diversion" at southern end of cross section 
Station Elevation Data num= 89 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
8343.07 1523.86 8357.67 1524 8430.38 1524.77 8440.11 1526 8440.94 1526.11 
8441.89 1526 8453.5 1524.66 8459.45 1524 8467.96 1523.07 8477.38 1 5 2 4  

Manqing's n Values n m =  3 
Sta n Val Sta n Val Sta n Val 

8343.07 .05 9924.57 .0510317.75 .05 

Bank Sta: Left Rlght Lengths: Left Channel Right Coetf Contr. Expan 
9924.5710317.75 299.49 284.73 297.8 .3 .5 

Blocked Obstructions num= 1 
Sta L Sta X Elev 

8343.07 8440.71 1527 

CROSS SECTION OUTPUT Profile $PF 2 

E.G. Elev Ift) 
Vel Head (ftl 
W.S. Elev lft) 
Crit W.S. (£ti 
E.G. Slope (ftfft) 
Q Total lcfs) 
Top Width (ft) 
Vel Total (ftlsi 
Max Chl Dpth lft) 
Conv. Total icfs) 
Length Wtd. (ft) 
Mln Ch El (£ti 
Alpha 
Frctn Loss (ft) 
C h E LOSS (ft) 

Element 
Yt. n-Val. 
Reach Len. lft) 
Flow Area isq £ti 
Area (sq £ti 
Flow icfsl 
Top Width (fti 
Ava. Vel. Iftlsi 
~ydr. Depth (ft) 
Conv (cfsl 
Wetted Per. ift) 
Shear (Iblsq ft) 
Stream Power ilbfft s )  
Cum Volume (acre-Et) 
Cum SA (acres) 

Left 0B Channel Right OB 
0050 
297.80 
591.38 

Warning: Divided flow computed for thls cross-section. 
Warning: The energy loss was greater than 1.0 ft (0.3 ml. between the current and previous c r ~ s  

section. This may indicate the need £or additional cross sections. 

FLOW DISTRIBUTION OUTPUT Profile #PF 2 

Left Sta 
llti 
8343.07 
8501.22 
8659.37 

Right Sta 
Ift) 
8501.22 
8659.37 

Flow 
( C f S i  

370.26 
675.55 
515.25 
20.54 
41.38 
40.23 
263.35 
267.14 
206.13 
563.92 

Area W.P. 
isq ft) ift) 
107.46 60.40 
226.55 158.15 

% Conv. 

5.73 
10.45 
7.97 
0.32 
0.64 
0.62 
4.07 
4.13 
3.19 
8.72 

Hydr D. 
Ilt) 
1.79 

Velocity 
iltls) 
3.45 
2.98 
2.68 
0.79 
0.98 
0.96 
2.05 
2.06 
1.85 
2.77 

- 
Vineyard FRS 
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LB 9 9 2 4 . 5 7  1 0 0 0 3 . 2 1  7 0 2 . 7 9  1 6 5 . 3 8  7 9 . 0 5  1 0 . 8 7  2 . 1 1  4 . 2 4  
1 0 0 0 3 . 2 1  1 0 0 8 1 . 8 4  6 0 2 . 4 2  1 5 1 . 2 0  7 8 . 9 9  9 . 3 2  1 . 9 2  3 . 9 8  
1.0081.84 1 0 1 6 0 . 4 8  3 2 3 . 1 9  1 0 3 . 8 7  7 8 . 6 4  5 . 0 0  1.. 32 3 . 1 1  
1 0 1 6 0 . 4 8  1 0 2 3 9 . 1 1  5 4 8 . 6 0  1 4 3 . 0 9  7 9 . 2 0  8 . 4 8  1 . 8 2  3 . 8 3  
1 0 2 3 9 . 1 1  RB 1 0 3 1 7 . 7 5  3 9 1 . 1 8  1 1 6 . 6 3  7 8 . 9 0  6 . 0 5  1  . 4 8  3 . 3 5  
1 .0317 .75  1 0 5 3 2 . 4 7  2 2 6 . 4 3  1 2 5 . 5 7  2 1 4 . 7 2  3 . 5 0  0 . 5 8  1 . 8 0  
1 0 5 3 2 . 4 7  1 0 7 4 7 . 1 9  1 4 0 . 3 5  9 4 . 2 4  2 1 4 . 7 2  2 . 1 7  0 . 4 4  1 . 4 9  
1 0 7 4 7 . 1 9  1 0 9 6 1 . 9 2  2 2 2 . 6 1  1.24.29 21.4 . 7 2  3 . 4 4  0 . 5 8  1 . 7 9  
1 0 9 6 1 . 9 2  1 1 1 7 6 . 6 4  1 4 0 . 7 7  9 4 . 4 1  2 1 4 . 7 2  2 . 1 8  0 . 4 4  1 . 4 9  
1 1 1 7 6 . 6 4  1 1 3 9 1 . 3 6  1 6 5 . 6 3  1 0 4 . 1 0  2 1 4 . 1 7  2 . 5 6  0 . 4 8  1 . 5 9  
1 1 3 9 1 . 1 6  1 1 6 0 6 . 0 8  3 . 5 6  4 . 9 1  3 2 . 8 0  0 . 0 6  0 . 1 5  0 . 7 3  
1 1 6 0 6 . 0 8  1 1 8 2 0 . 8 0  1 0 . 7 5  1 4 . 4 0  9 2 . 5 0  0 . 1 7  0 . 1 6  0 . 7 5  
1 1 8 2 0 . 8 0  1 2 0 3 5 . 5 3  2 3 . 9 8  2 9 . 4 5  1 6 6 . 0 3  0 . 3 7  0 . 1 8  0.81. 

Warning: Divided flaw computed for this cross~section. 
Warning: The energy loss was greater than 1 . 0  ft 1 0 . 3  m i .  between the current and prsvlous cross 

section. This may indicate the need for additional cross sections. 

CROSS SECTION RIVER: Vineyard Splllwa 
REACII: Vineyard RS: 1 8 . 2 4 8  

INPUT 
Description: "Eastern Diversion" at southern end of cross section 
Station Elevation Data num= 1 0 2  

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
8 6 5 7 . 0 5  1 5 2 2 . 8 9  8 6 9 3 . 4 1  1 5 2 2 . 8 6  8 6 9 8 . 1 6  1524  8 7 0 2 . 5 4  1 5 2 4 . 8 7  8 7 0 6 . 2 4  1554  
8 7 1 0 . 1 9  1 5 2 3 . 0 8  8 7 2 0 . 0 4  1 5 2 2 . 7 9  8 7 2 4 . 6 3  1 5 2 2  8 7 2 4 . 9 5  1 5 2 1 . 9 6  8 7 2 5 . 4 3  1 5 2 2  
8 7 5 0 . 8 1  1 5 2 3 . 8 2  8 7 6 6 . 4 6  1 5 2 4  8 1 9 8 . 4 9  1 5 2 4 . 3 6  8 8 9 8 . 4 8  1 5 2 4 . 6  8 9 5 2 . 9 9  1.524.4 
8 9 7 9 . 4 8  1 5 2 4 . 2 4  8 9 8 2 . 3 8  1 5 2 4  8 9 8 5 . 5  1 5 2 3 . 8  8 9 8 7 . 5  1 5 2 4  8 9 9 1 . 2 9  1 5 2 4 . 3 3  
8 9 9 6 . 2 9  1 5 2 4  8 9 9 8 . 4 9  1 5 2 3 . 8 6  9 0 0 3 . 5 5  1 5 2 4  9 0 1 8 . 9 3  1 5 2 4 . 4 4  9 0 2 1 . 7 5  1 5 2 4  
9 0 2 5 . 1 1  1523.8 '7 9 0 2 6 . 9 8  1 5 2 4  9 0 3 4 . 3 1  1 5 2 4 . 5 1  9 0 9 8 . 4 8  1 5 2 4 . 1 7  9 1 1 7 . 0 4  1 5 2 4  
9 1 9 8 . 4 7  1 5 2 3 . 7 1  9 2 9 8 . 4 9  1 5 2 3 . 2 8  9 3 6 3 . 1 6  1 5 2 3 . 4 1  9366  1 5 2 2 . 7 3  9 3 7 3 . 4 7  1 5 2 3 . 2 3  
9 3 9 8 . 4 8  1 5 2 3 . 0 3  9 4 9 8 . 4 9  1 5 2 3 . 9  9 5 9 8 . 4 6  1 5 2 3 . 5 1  9 7 7 6 . 4 9  1 5 2 2 . 9 6  9 9 1 4 . 6 9  1 5 2 2 . 1 1  
9 9 2 9 . 0 7  1 5 2 2 . 5 3  9 9 2 9 . 1 6  1 5 2 2  9 9 3 9 . 8 1  1 5 2 0 . 8 5  9 9 4 9 . 0 1  1 5 2 0 . 6 9  9 9 6 1 . 3 1  1 5 2 2  
9 9 6 6 . 7 8  1 5 2 2 . 6  9 9 8 0 . 1 8  1 5 2 2 . 1  9 9 8 0 . 6  1 5 2 2  9 9 8 8 . 9 5  1 5 2 0 . 0 6  9 9 9 9 . 2 7  1 5 2 2  

1 0 0 0 2 . 9 2  1 5 2 2 . 7 1 0 0 6 6 . 3 4  1 5 2 2 . 2 8 1 0 0 6 9 . 1 7  1 5 2 2 1 0 0 7 6 . 2 1  1 5 2 1 . 3 1 0 0 9 6 . 2 2  1 5 3 2  
1 0 1 1 5 . 9 3  1 5 2 2 . 6 8 1 0 1 1 8 . 6 5  1 5 2 2 1 0 1 2 5 . 9 1  1 5 2 0 . 3 3 1 0 1 3 4 . 0 5  1 5 2 2 1 0 1 3 9 . 2 6  1 5 2 3 . 0 4  
1 0 1 5 0 . 8 3  1 5 2 2 . 2 9 1 0 1 5 2 . 6 4  1 5 2 2 1 0 1 5 8 . 8 5  1 5 2 1 . 0 3 1 0 1 6 5 . 9 4  1 5 2 2 1 0 1 7 2 . 2 5  1 5 2 2 . 8 7  
1 0 1 8 7 . 1 8  1 5 2 2  1 0 1 9 1  1 5 2 1 . 8 7 1 0 1 9 3 . 0 7  1 5 2 2 1 0 2 3 0 . 9 2  1 5 2 2 . 8 3 1 0 2 6 6 . 9 9  1 5 2 3 . 0 4  
1 0 3 3 0 . 9 4  1 .523 .210430 .93  1 5 2 1 . 2  1 0 4 7 6 . 8  1 5 2 3 . 1 1 1 0 5 3 0 . 9 2  1 5 2 3 . 1 1 1 0 6 3 0 . 9 1  1 5 2 3 . 3 2  
1 0 7 3 0 . 9 3  1 5 2 3 . 3 7 1 0 8 3 0 . 9 3  1 5 2 3 . 3 7 1 0 9 3 0 . 9 2  1 5 2 3 . 1 7 1 1 0 3 0 . 9 3  1 5 2 3 . 6 6 ; 1 0 4 9 . 0 7  1 5 2 3 . 1 8  
1 1 0 5 5 . 1 4  1 5 2 4 1 1 0 5 5 . 2 6  1 5 2 4 . 0 1 1 1 0 6 3 . 9 8  1 5 2 4 1 1 0 8 1 . 2 1  1 5 2 3 . 8 5 1 1 0 8 8 . 8 8  1.522.93 

1 1 1 0 0 . 6  1 5 2 3 . 8 7 1 1 1 2 2 . 2 3  1 5 2 4 1 1 1 4 3 . 0 4  1 5 2 4 1 1 2 3 6 . 8 4  1 5 2 3 . 6 1  1 1 2 4 1  1 5 2 3 . 8 3  
1 1 2 5 4 . 5 3  1 5 2 3 . 6 1 1 1 4 7 8 . 1 4  1 5 2 3 . 9 1 1 1 5 7 8 . 1 5  1 5 2 3 , 9 3 1 1 6 3 4 . 7 9  1 5 2 4 1 1 6 7 8 . 1 4  1 5 2 4 . 0 5  
1 1 7 7 8 . 1 4  1 5 2 4 . 3 7 1 1 8 7 8 . 1 3  1 5 2 4 . 4 2 1 1 9 7 8 . 1 5  1 5 2 4 . 6 9 1 2 0 7 8 . 1 4  1 5 2 4 . 9 3 1 2 1 7 8 . 1 3  1 5 2 4 . 8 6  
1 2 2 7 8 . 1 5  1 5 2 5 . 0 8 1 2 3 7 8 . 1 4  1 5 2 5 . 0 3  

Manning's n V a l u e s  num= 3  
Sta n V a l  Sta n V a l  Sta n Val 

8 6 5 7 . 0 5  . 0 5  9 9 1 4 . 6 9  . 0 5 1 0 2 3 0 . 9 2  . 0 5  

Bank sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9 9 1 4 . 6 9 1 0 2 3 0 . 9 2  3 5 7 . 9 3  3 9 4 . 8 2  5 4 8 . 5 6  . 3  . S  

Ineffective Flow num= 1 
Sta L Sta R Elev 
1 1 3 0 5 1 2 3 7 8 . 1 4  1 5 2 5  

B l o c k e d  Obstructions n u =  1 
Sta L Sta R Elev 

8 6 5 7 . 0 5  8 7 0 2 . 4 7  1 5 2 5 . 5  

CROSS SECTION OUTPUT Profile #PF 2  

E.G. Elev Iftl 1 5 2 4 . 4 8  Element Left OB Channel Right OB 
V e l  Head ifti 0 . 1 1  Wt. "-Val. 0 . 0 5 0  0 . 0 5 0  0 . 0 5 0  
W.S. Elev (tt) 1 5 2 4 . 3 7  Reach Len. ift) 3 5 7 . 9 3  3 9 4 . 8 2  5 4 8 . 5 6  
Crlt W.S. (fti 1 5 2 3 . 8 8  Flow Area isq fti 9 0 9 . 7 8  7 3 1 . 5 6  1 0 5 8 . 7 2  
E . G .  Slope iftift) 0 . 0 0 4 6 5 3  Area lsq £ti 9 0 9 . 7 8  7 3 1 . 5 6  1 2 5 6 . 1 4  

Q Total ICES) 6 4 6 6 . 0 0  Flow lcfsi 1 7 5 5 . 2 1  2 5 8 5 . 3 1  2 1 2 5 . 4 9  

Top Width Ift) 2 8 8 3 . 5 8  Top Wldth lfti 1 0 2 0 . 9 3  3 1 6 . 2 3  1 5 4 6 . 4 2  

V e l  Total Iftisl 2 . 3 9  Avg. Vel, Iftlsl 1 . 9 3  3 . 5 3  2 . 0 1  
Max Chl Dpth l€tl 4 . 3 1  Hydr. Depth lfti 0 . 8 9  2 . 3 1  0 . 9 9  
Conv. Total ic€s) 9 4 7 9 0 . 8  Conv. lcfsi 25731 .2  3 7 9 0 0 . 3  311.59.4 

Length Wtd. ift) 4 6 0 . 5 9  Wetted Per. Ift) 1 0 2 1 . 4 3  3 1 7 . 8 3  1 0 7 4 . 2 5  
Min Ch El Iftl 1 5 2 0 . 0 6  Shear llbisq ftl 0 . 2 6  0 . 6 7  0 . 2 9  

0 . 5 7  Alpha 1 . 2 8  Stream Power IIbIft si 0 . 5 0  2 . 3 6  
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Frctn Loss Iftl 2.78 Cum Volume (acre-ft) 1147.94 340.78 382.80 
C & E LOSS ifti 0 . 0  Cwn SA (acres) 778.44 265.21 466.41 

a Warning: Divided flow computed for this cross-sectlon. 
Warnlng: The energy loss was greater than 1.0 ft (0.3 mi. between the current and previous cross 

section. This may lndicate the need for additional cross sections. 

FLOW DISTRIBUTION OUTPUT Profile #PF 2 

Left Sta Right Sta Flow Area W. P. % Conv. Hydr D. Velocity 
iftl lftl icfsl isq £ti ifti iftl 1ft/s1 
8657.05 8782.81 142.97 77.28 78.43 2.21 0.99 1.85 
8782.81 8908.58 0.52 1.51 18.78 0.01 0.08 0.35 

Warning: Divided flow computed for this cross-section. 
Warning: The energy loss was greater than 1.0 ft 10.3 m!. between the current and previous cross 

a section. This may lndicate the need tor additional cross sections. 

CROSS SECTION RIVER: Vineyard Spillwa 
REACH: Vineyard US: 18.173 

INPUT 
Descr~pt~oti: 
statlon Elevation Data nun= 102 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 

Manning's n Values nun= 3 
Sta n Val Sta n Val Sta n Val 

8890.55 .05 9944.05 0510217.82 .05 

a Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr . Expan. 
9944.0510217.82 510.37 485.8 404.15 3 5 

Ineffective Flow num= 1 
Sta L Sta R Elev 
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CROSS SECTION OUTPUT Protlle l#PF 2 

E.G. Elcv  Ifti 
V e l  Head Itti 
W.S. Blev lfti 
Crit W.S. lfti 
E.G. Slope lft/€ti 
Q Total Icfsi 
Top Width ift) 
V e l  Total lit/si 
Max Chl Dpth lit1 
Conv. Total Icfs) 
Length Wtd. Ifti 
Min Ch E l  lfti 
Aluha 
Frctn Loss ift) 
C & E LOSS lit) 

1 5 2 1 . 6 9   element^ 
0 . 1 6  Wt. n - V a l .  

1 5 2 1 . 5 3  Reach Len. (fti 
1 5 2 1 . 0 3  Flow Area lsq €t) 

0 . 0 0 8 1 3 3  Area lsq £ti 
6 4 6 6 . 0 0  Flow lets) 
2 6 0 8 . 4 9  Top Width ifti 

2 . 9 9  Avg. Vel. ltt/si 
3 . 2 0  Hydr. Dcpth Ifti 

7 1 6 9 8 . 4  Conv. Icfsi 
4 5 1 . 2 4  Wetted Per. lttl 

1 5 1 8 . 3 3  Shear Ilb/sq £ti 
1 . 1 3  Streampower llb/ft s )  
3 . 0 0  Cutn Volwoe (acre-ft) 
0 . 0 3  Cum SA (acres) 

Warning: Div~ded flow computed far thls crosssect~on. 
Warning: The energy loss was greater than 1 . 0  ft 1 0 . 3  m). between the currenL and previous cross 

secclon. This may indicate the need for additional cross sections. 

FLOW DISTRIBUTJON OUTPUT P r o t i  l e  #PF 2  

Right Sta 
lfti 
8 9 9 5 . 9 0  

Flow 
(cis) 
2 4 . 8 5  

7 . 5 6  
1 5 . 2 8  
5 1 . 9 5  
5 4 . 6 3  
5 7 . 3 6  
6 0 . 1 6  
6 3 . 0 3  

1 3 9 . 6 3  
3 3 9 . 5 7  
3 8 3 . 8 2  
4 1 1 . 0 4  
3 5 3 . 4 5  
2 6 6 . 9 6  
2 1 3 . 6 6  
7 1 4 . 9 7  
9 3 2 . 3 3  

1 0 1 0 . 8 1  
9 0 5 . 1 6  
4 0 2 . 3 7  

5 7 . 4 0  

Area 
1sq fCi 

1 5 . 1 3  
8 . 2 1  

1 6 . 9 6  
4 0 . 9 5  
4 2 . 2 0  
4 1 . 4 5  
4 4 . 7 1  
4 5 . 9 8  
7 4 . 1 1  

1 2 6 . 3 1  
9 8 . 4 2  

1 0 2 . 1 2  
9 3 . 4 3  
7 8 . 9 7  
6 9 . 2 2  

2 3 2 . 9 7  
2 7 3 . 2 0  
2 8 6 . 9 5  
2 6 8 . 4 6  
1 6 5 . 0 1  

3 2 . 6 7  

W.P. 
Ifti 

2 6 . 4 1  
3 4 . 1 5  
7 2 . 9 1  

1 0 5 . 3 5  
1 0 5 . 3 5  
1 0 5 . 3 5  
1 0 5 . 3 5  
1 0 5 . 1 5  
1 0 5 . 3 6  
1 0 5 . 3 5  

5 5 . 1 5  
5 4 . 9 7  
5 4 . 8 0  
5 4 . 8 4  
5 5 . 0 8  

1 8 1 . 6 8  
1 8 1 . 6 8  
1 8 1 . 9 5  
1 8 1 . 7 9  
1 8 1 . 6 8  

5 8 . 7 9  

% Conv. 

0 . 3 8  
0 . 1 2  
0 . 2 4  
0 . 8 0  
0 . 8 4  
0 . 8 9  
0 . 9 3  
0 . 9 7  
2 . 1 6  
5 . 2 5  
5 . 9 4  
6 . 3 6  
5 . 4 7  
4 . 1 3  
3 . 3 0  

1 1 . 0 6  
1 4 . 4 2  
1 5 . 6 3  
1 4 . 0 0  

6 . 2 2  
0 . 8 9  

Hydr D. 
(€ti 
0 . 5 9  
0 . 2 4  
0 . 2 3  

Velocity 
Ift/si 

1 . 6 4  
0 . 9 2  
0 . 9 0  
1 . 2 7  
1 . 2 9  
1 . 3 2  
1 . 3 5  
1 . 3 7  
1 . 8 8  
2 . 6 9  
3 . 9 0  
4  0 1  
3 . 7 8  
3 . 3 8  
3 . 0 9  
3 . 0 7  
3 . 4 1  
3 . 5 2  
3 . 3 7  
2 . 4 4  
1 . 7 6  

Warning: Divided flow computed for this crosssection. 
Warning: The energy loss was greater than 1 . 0  ft ( 0 . 3  m). becween the current and previous cross 

section. This may indicate the need for additional cross sections. 

CROSS SECTION RIVER Vlnoyaid Splllwa 
REACII: Vineyard RS: 1 8 . 0 8 1  

INPUT 
Description: 
Station Elevation Data num. 9  2  

Sta Elav Sta Elev Sta Elev Sta Elev SCa Elev 

8 9 5 4 . 6 9  1 5 1 8  8 9 5 7 . 5 2  1 5 1 9 . 2 1  8 9 7 9 . 0 6  1 5 1 8 . 8 3  9 0 7 9 . 0 5  1 5 1 8 . 1 7  9 1 0 7 . 8 5  1 5 1 8  
9 1 7 9 . 0 7  1 5 1 7 . 5 7  9 2 7 9 . 0 6  1 5 1 7 . 5 5  9 6 9 1 . 3 5  1 5 1 7 . 3 6  9 8 1 7 . 8 9  1 5 1 7 . 2 8  9 9 5 8 . 8 9  1 5 1 7 . 4 2  
9 9 6 4 . 5 9  1 5 1 6 . 1 8  9 9 7 2 . 3 4  1 5 1 7 . 6 2 1 0 0 2 4 . 3 5  1 5 1 1 . 4 8 1 0 0 2 8 . 6 3  1 5 1 6 . 6 4 1 0 0 3 3 . 9 1  1 5 1 7 . 5 9  

1 0 1 0 3 . 6 6  1 5 1 7 . 1 6  1 0 1 4 7 . 2  1 5 1 7 . 3 1  1 0 1 5 4 . 3  1 5 1 6 . 4 3  1 0 1 6 0 . 9  1 5 1 7 . 0 4 1 0 1 7 8 . 7 5  1 5 1 7 . 0 1  
1 0 1 8 4 . 1 4  1 5 1 6 . 5 3 1 0 2 0 3 . 6 6  1 5 1 6 . 7 9 1 0 2 7 9 . 3 2  1 5 1 6 . 2 1 0 2 8 7 . 2 1  1 5 1 6 . 9 4 1 0 3 0 3 . 6 6  1 5 1 6 . 6 5  
1 0 3 3 0 . 5 3  1 5 1 6 . 5 1 i 0 3 3 4 . 8 2  1 5 1 6 1 0 3 3 7 . 5 3  1 5 1 5 . 6 1 0 3 4 2 . 2 7  151610348.1 '1 1 5 1 6 . 4 4  
1 0 4 4 6 . 1 1  1516 .241 .0447 .39  1 5 1 6 1 0 4 5 3 . 3 3  1 5 1 4 . 8 6 1 0 4 5 9 . 1 6  1 5 1 6 1 0 4 6 2 . 2 7  1 5 1 6 . 6  
1 0 4 9 6 . 1 8  1 5 1 6 . 7 6 1 0 5 0 1 . 4 5  1 5 1 6 1 0 5 0 4 . 6 5  1 5 1 5 . 5 5 1 0 5 1 8 . 8 2  1 5 1 6 1 0 5 2 7 . 2 8  1 5 1 6 . 5 2  
1 0 5 3 3 . 6 1  1 5 1 6 . 7 9 1 0 6 2 7 . 2 7  1 5 1 6 , 8 4 1 0 7 2 7 2 7  1 5 1 7 , 5 3 1 0 8 2 7 . 2 7  1 5 1 7 . 7 5 1 0 9 2 7 . 2 7  1 5 1 7 . 9  
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Manning's n Values n m =  3 
Sta n Val Sta n Val Sta n Val~ 

8098.03 .05 9958.89 .0510348.17 .05 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9958.8910348.17 357.17 430.67 405.55 . 3  5 

Blocked Obstructions nlum= 2 
Sta L Sta R Elev Sta L Sta R Elev 

8098.03 8941.23 152111652.4712127.28 1521 

CROSS SECTION OUTPUT Profile #PF 2 

E.G. Elev lftl 
Vel Head !£ti 
W.S. Elev (ftl 
Crit W.S. (ftl 
E.G. Slope lft/ftl 
Q Total Icfsi 
Top Wldth iftl 
Vel Total iftlsi 
Max Chl Dpth !£ti 
Conv. Total (cfsi 
Length Wtd. (ftl 
Mln Ch El lfti 
Alpha 
Frctn Loss Ifti 
C & E LOSS lfti 

1518.67 Element 
0.10 Wt. n-Val. 

1518.56 Reach Len. iftl 
Flow Area isq £ti 

0.005474 Area (sq ftl 
6466.00 Flow (cfsl 
2111.33 Top Width lftl 

2.53 Avg. vel. (ft/s) 
3.70 Hydr. Depth iftl 

87397.3 Conv. icfsl 
394.92 Wetted Per. lftl 
1515.60 Shear ilblsq £ti 

1.04 Stream Power ilblft sl 
2.36 C m  Volume lacre-ftl 
0.00 Cum SA (acres1 

Lett OB 
0.050 
357.17 
R84.40 
984.40 
2214.26 
950.94 
2.25 
1.04 

29928.9 
952.67 

Channel 
0.050 
430.67 
627.36 

Warning: Divided flow computed for this cross-sectlon. 
Warning: The energy loss was greater than 1.0 ft (0.3 mi. between the current and previous cross 

section. This may indicate the need for additional cross sections. 
- 

FLOW DISTRIBUTION OUTPUT Profile UPF 2 

Left Sta Right Sta Flow Area W.P. % C o n " .  HydrD. Velocity 
ILtl lfti lcfsi isq €ti (ftl ittl lftl5i 
8842.37 9028.46 36.55 18.95 22.24 0.57 0.92 1.93 
9028.46 9214.55 181.26 115.85 186.09 2.80 0.62 1.56 

Warning: Divided flow computed for this cross-section. 
Warnlng: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross 

section. This nay indicate the need for additional cross sections. 

CROSS SECTION RIVER: Vineyard Spillwa 
REACH: Vineyard RS: 18.000 

INPUT 
Description: 
Station Elevation Data num= 88 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
8086.07 1518.42 8178.34 1518 8446.63 1517.3 8541.06 1516.41 8543.07 1516 
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Manning's n Values n m =  3 
Sta n Val Sta n Val Sta n Val 

8086.07 0 5  9929.7 .0510257.89 .05 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9929.710257.89 499.55 496.48 527.1 .I 3 

Blocked Obstructions num= 2 
Sta L Sta R Elev Sta L Sta R Elev 

8086.07 8744.85 151811539.0912056.81 1518 

CROSS SECTION OUTPUT Profile IIPF 2 

E.G. Elev (it) 
Vel Head Ift) 
W.S. Clev ifti 
Crit W.S. Ifti 

1516.30 Element LefC O R  Channel 
0.10 Wt. n-Val. 0.050 0.050 

1516.20 Reach Len. lit1 499.55 496.48 
Plow Area (so ftl 1007.03 453.65 . . 

E.G. Slope iftlfti 0.006580 Area lsq ftl 
Q Total (cis) 6466.00 Flow (cfsi 
Top Width ifti 2406.08 Top Width ift] 
Vel Total iftlsl 2.53 Avg. Vel. Iftlsi 
Max Chl Dpth lftl 4.14 Hydr. Depth (ftl 0.93 1.38 
Con" Total icfsi 79712.7 Con" Icfsl 28506.1 16692.3 
Length wtd. (ftl 507.33 Wetted Per. iftl 1083 .27 329.28 
Min Ch El (ftl 1512.34 Shear i l b f s q  f t l  0.38 0.57 
Alpha 1.03 Stream Power (lblft si 0.88 1.69 
Frctn Loss lit1 3.46 r m  Volume iacre-ftl 1125.71 324.15 
C & E LOSS ifti 0.01 C:m SA (acres) 751.67 255.29 

Warning: Divided flow computed far this cross-section. 
Warning: The energy loss was greater than 1.0 ft: 10.3 mi. between the current and pl 

section. This may indicate the need for additional cross sections. 

FLOW DISTRIBUTION OUTPUT Profile #PF 2 

Left Sta 
i f t l  

Right Sta 
lfti 
9007.88 
9192.25 
9376.61 

Area 
1sq it1 
81.04 
68.98 
146.45 
207. 80 
225.3% 
277.46 

Right OB 
0.050 
527.10 
1090.80 

revious cross 

W.P. 
ifti 

160.88 
184.36 
184.36 
184.36 
184.36 
184.94 

Hydr D. 
ifti 
0.51 
0.37 
0.79 
1.13 
1.22 
1.50 

Velocity 
iftlsi 
1.38 
1.13 
1.87 
2.36 
2.50 
2.86 

Warning: Divided flow computed for this cross-section. 
Warning: The energy loss was greater than 1.0 ft (0.3 ml. between the current and previous cross 

-. - 
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section. Th15 may indicate the need for additional crass sect ions  

CROSS SECTION RIVER: Vineyard Spillwa 
REACH: Vlneyard RS: 17.906 

0 INPUT 
Description: 
Station Elevation Data num= 119 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
8028.04 1514.61 8133.63 1514 8133.66 1514 8151.26 1513.4 8318.33 1513.54 

Manning's n Vaiues nun= 3 
Sta n Val Sta n Val Sta n Val 

8028.04 .05 9976.98 .0510256.52 .05 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Colltr. Expan 
9976.9810256.52 434.39 456.2 444.62 .I .3 

Ineffective Flow num= 1 
Sta L Sta R Elev 

11502.2112066.55 1516 
Blocked Obstructions num= 1 

Sta L Sta R Elev 
8028.04 8611.14 1516 

CROSS SECTION OUTPUT Profile #PF 2 

E.G. Elev ift) 
Vel Head lft) 
W.S. Elev lft) 
Crit W.S. Ift] 
E.G. Slope lftlft) 
Q Total lcfs) 
Top Width ifti 
Vel Total Iftlsl 
Max Ch1 Dpth lft) 
Conv. Total ( c i s )  
Length Wtd. iftl 
Min Ch El ltt) 
Alpha 
Frctn Loss lft) 
C & E LOSS lftl 

Element Lett 06 Channel 
Wt. n-Val. 0.050 0.050 
Reach Len. lft) 434.39 456.20 
Flow Area lsq ft) 1110.78 621.75 
Area lsq ftl 1110.78 621.75 
Flow lcfs) 2499.97 2664.55 
Top Width lft) 1316.19 279.54 
Avg. Vel. lftls) 2.25 4.29 
tlydr. Depth (ftl 0.84 2.22 
Conv. lcfsl 29458.3 31397.6 
Wetted Per. lftl 1317.64 280.70 
Shear Ilblsq £ti 0.38 1.00 
Stream Power Ilblft s )  0.85 4.27 
Cum Volume lacre-ft) 1113.57 318.02 
Cum SA (acres) 737.93 251.83 

Right OB 
0.050 
444.62 
697.58 

Warning: Dlvlded flow computed tor this cross-section. 
Warnlng: The energy loss was greater than 1.0 ft (0.3 ml. between the current and previous cross 

section. This may indicate the need for additional cross sections. 

FLOW DISTRIBUTION OUTPUT Profile WPF 2 

Lett Sta 
IEtI 

Rlght Sta Flow Area W.P. % Conv. Hydr D. Velocity 
lftl ICfS) isq ftl lftl iftl IftISl 

8612.72 8807.62 212.89 110.16 147.61 3.29 0.75 1.93 
8807.62 9002.51 379.80 174.42 195.39 5.87 0.89 2.18 
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Warning: Divided flow computed for this cross-section. 
Warning: The energy loss was greater than 1.0 ft (0 .3  m j .  between the current and Prt 

section. This may ~ndicate the need for additional cross sections. 
wious cross 

CROSS SECTION RIVER: Vineyard Spillwa 
REACH: Vineyard RS: 1 7 . 8 1 9  

INPIJT -~ ~ ~ 

Description: 
Station Elevation Data 

Sta Elev Sta 
7 8 4 4 . 6 8  1 5 1 0 . 7 4  7 9 8 0 . 1 9  
8 1 4 2 . 7 1  1 5 0 6 . 9 9  8 1 4 5 . 2 7  
8250 .77  1 5 0 9 . 5 9  8 2 9 1 . 9  

~ ~ ~~~ 

Elev Sta 
1510 8 0 6 8 . 3  
1 5 0 8  8 1 4 8 . 9 3  

1 5 0 9 . 2 6  8 4 9 2 . 0 6  

Elev Sta 
1 5 0 9 . 7 2  8 1 3 6 . 4 9  
1 5 0 9 . 4 5  8 1 5 3 . 8 2  

Elev Sta Elev 

Manning's n Values n m =  3  
Sta n Val Sta n Val Sta n Val 

7 8 4 4 . 6 8  .05 9 9 8 4 . 9 2  ,0510368 .74  . 0 5  

~ a n k  Sta: Left Right Lengths: Left Channel Right 
9984.9210368 .74  4 4 7 . 9 6  4 9 9 . 9 7  4 5 9 . 4 5  

Ineffective Flow n m =  1 
Sta L Sta R Elev 
1 0 8 6 0 1 2 0 2 7 . 7 9  1 5 1 0  

Blocked Obstructions n u =  I 
Sta L Sta R Elev 

7 8 4 4 . 6 8  8 1 5 3 . 8 2  1510  

Coeff Contr. Expan. 
.1 . 3  

CROSS SECTION OU'PPUT Profile #PF % 

E.G. Elev lftl 1 5 0 9 . 3 7  
Vel Head lftl 0 . 1 2  
W.S. Elev (ftl 1 5 0 9 . 2 5  
Crit W.S. Iftl 1 5 0 8 . 8 8  
E.G. Slope lft/ftl 0 . 0 0 8 4 2 7  
Q Total lc€sl 6 4 6 6 . 0 0  
Top Width iftl 3 1 7 5 . 4 8  
Vel Total (tt/sl 2 . 6 7  

Element 
Wt. "-Val. 
Reach Len. (ftl 
h low Area isq ttl 
Area ( s q  ftl 
Flow lcfsl 
TOP Width lftl 
~ v g .  Vel. lft/sl 

Lett 08 Channel 
0 . 0 5 0  0 . 0 5 0  

4 4 7 . 9 6  4 9 9 . 9 7  
1 4 7 9 . 9 0  5 1 8 . 6 5  
1 4 7 9 . 9 0  5 1 8 . 6 5  
3692 .37  1725 .89  
1 6 9 1 . 0 1  3 8 3 . 8 2  

2 . 5 0  3 . 3 3  

Right OB 
0 . 0 5 0  

2 . 4 7  
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Max Chl Dpth lit1 4.26 Hydr. Depth lttl 
Conv. Total (cfsl 70436.9 Con". (cfsl 
Lenoth Wtd. lft) 463.30 Wetted Per. ittl 
Min Ch El (£ti 
Alpha 
Frctn Loss (£ti 
C & E LOSS ifti 

1505.75 Shear Ilb/sq €ti 0.46 0.71 0.45 
1.05 Stream Power 11b/£t sl 1.15 2.36 1.12 
3.39 Cum Volume (acreftl 1100.65 312.05 327.21 
0.01 Cum SA (acres1 722.93 248.36 400.46 

Warning: Divided flow computed for this cross-section. 
Warning: The energy loss was greater than 1.0 ft 10.3 mi. between the current and previous cross 

section. This may indicate the need for additional cross sections. 

FLOW DISTRIBUTION OUTPUT Profile #PF 2 

Warning: Divided flow computed for this cross-section. 
Warning: The energy loss was greater than 1.0 ft (0.3 mi. between the current and previous cross 

section. This may ind~cate the need for additional cross sections 

CROSS SECTION RIVER: Vinevard S~illwa 
REACH: Vineyard RC: 17.725 

INPUT 
Description: 
Station Elevation Data num= 105 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elnv 

Manning's n Values nun= 3 
Sta n Val Sta n Val Sta n Val 

7608.74 .05 9867.17 .0510382.15 .05 

Bank Sta: Left Right Lengths: Lett Channel Right Coeff Contr. Expan. 
9867.1710382.15 383 500 500.99 .1 .3 

Blocked Obstructions n u =  1 
Sta L Sta R Elev 
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7608.74 8055.97 1509 

CROSS SECTION OU'PPUT Profile #PF 2 

E.G. Elev IEtI 
Vel Head lftt 

Element 
Wt. n-Val. 
Reach Len. I ft1 
Flow Area !sq £ti 
Area (sq ft) 
Flow jcfsi 
Top Width !ft) 
Avg. Vel. IEtfsl 
Hydr. Depth (Et! 
Conv. (cfsl 
Wetted Per. (ft) 
Shear ilb/sq ftl 
Stream Power ilblft si 

Left 08 
0.050 
383.00 

Channel 
0.050 
500.00 

Right 08 
0.050 
500.99 

. . 
W.S. Elev lfti 
Crit W.S. !£ti 
E.G. Slope !ft/ftl 
Q 'rota1 ICES] 
Tog Width ( f c l  
Vel Total !£t/s! 
Max Chl Dpth (€ti 
Conv. Total !cfsl 
Length Wtd. IEt! 
Min Ch El !ft) 
Aloha 
Frctn Loss Ift) 
C & E LOSS !ft) 

Cum Volume lacre-€ti 
Cum SA (acres) 

Warning: The energy loss was greater than 1.0 ft 10.3 m!.  between the current and previous cross 
section. This may indicate the need £or additional cross sections. 

FLOW DISTRIBUTION OUTPUT Profile IiPF 2 

Left Sta 
(it1 
8060.43 

Right Sta 
Ift) 
8286.27 

Flow 
( c £ s )  
0.01 
29.36 
300.12 
1641.59 
830.80 
443.12 
415.41 
519.46 
526.77 
243.76 
253.22 
208.03 
507.27 
317.81 
128.24 
84.63 
16.39 

Area 
!sq ftl 

0.10 
42.91 
173.22 
479.90 
318.97 
218.69 
210.38 
240.57 
165.99 
104.46 
107.10 
94.98 
162.26 
156.26 
90.65 
70.65 
23.84 

W.P. 
lftl 
7.89 

225.84 
226.24 
225.95 
226.02 
225.84 
225.84 
225.84 
103.25 
103.05 
103.59 
103.03 
103.22 
164.33 
164.32 
164 .32 
127.55 

Hydr D. 
(ft! 
0 0 1  
0.19 

Warning: The energy loss was greater than 1.0 ft (0.3 m!. between the current and previous cross 
section. This may indicate the need for additional cross sections. 

CROSS SECTION RIVER: Vineyard Spillwa 
KEACH: Vineyard RS: 17.630 

INPUT 
Description: 
station Elevation Data num= 131 

Sta E l a v  Stn Elev Sta Elev Sta Elev Sta Elev 

10027.65 150010035.87 1500.6110115.48 1501.8410146.13 1502 10215.5 1502.36 
10268.49 1502.03 10268.6 150210275.93 150010276.56 1499.8210277.66 1500 
10288.3 1501.99 10309.9 1501.8 10315.5 1501.7910321.38 150210325.99 1502.16 
10338.37 1502.1210339.17 150210344.96 1501.110351.15 1500.4710361.43 1501.96 
10374.01 150210405.46 1502.0910408.26 150210414.12 1501.7710415.29 1502 
10415.49 1502.0410426.98 1502.2310431.49 150210444.94 1501.3810452.14 1500 
10454.05 1499.6310455.58 150010458.81 1500.7910464.64 1500.4510473.13 1502 
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Manning's n Values n m =  3 
Sta n Val Sta n Val Sta n Val 

7086.24 .05 9815.5 .0510475.42 .05 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan 
9815.510475.42 282.16 400.01 467.43 .1 .3 

Ineffective Flow num= 1 
Sta L Sta R Elev 

7086.24 8873.42 1506 
Blocked Obstructions num= 1 

Sta L Sta R Elev 
11431.7511945.96 1507 

CROSS SECTION OUT'PUT Profile #PF 2 

E.G. Elev lftl 
Vel Head (it1 
W.S. Elev lftl 
Crit W.S. (£ti 
E.G. Slope lft/ftl 
Q Total lcfsl 
Top Wldth ift) 
Vel Total iftlsl 
Max Chl Dpth lftl 
Conv. Total lcfsl 
Length Wtd. lftl 
Min Ch El lftl 
Alpha 
Frctn LOSS lftl 
C & E LOSS jftl 

Element Left OB Channel Right OB 
W t  n-Val. 0.050 0.050 C. 050 
Reach Len. (ftl 282.16 400.01 467.43 
Flow Area (sq ftl 1115.35 766.10 297.88 
Area lsq ftl 1362.25 766.10 297.88 
Flow I~fsi 3616.45 2323.39 526.16 
Top Width iftl 1382.66 659.92 578.35 
Avg. Vel. lft/sl 3.24 3.03 1.7'1 
Hydr. Depth lftl 1.21 1.36 0.51 
Conv. lcfsl 39082.4 25108.5 5686.1 
Wetted Per. (ftl 919.75 661.48 578.79 
Shear Ilblsq ftl 0.65 0 62 0.28 
Stream Power (Ib/ft sl 2.10 1.88 0.41 
Cum Volume (acre-ftl 1070.98 297.39 318.33 
Cum SA (acres) 693.00 236.46 384.49 

Warning: Divided flow computed for this cross-section. 
Warning: The energy loss was greater Lhan 1.0 ft 10.3 m!. between the current and previous cross  

section. This may indlcate the need for additional cross sections. 

FLOW DISTRIBUTTON OUTPUT Profile HPF 2 

Left Sta Riclht Sta Flow Area W.P. % Conv. Hvdr 0. Velocirv ~. 
ffti lftl lfii 

Warning: Divided flow computed for this cross-section. 
Warning: The energy loss was greater than 1.0 ft 10.3 ml. between the current and prevlous cross 

section. This may indlcate the need for additional cross sections. 

CROSS SECTION RIVER: Vineyard Spillwa 
REACH: Vineyard RS: 17.554 - INPUT 
Description: 
Station Elevation Data nun= 147 

.. 
Vineyard FRS 213 Spillway Flow 
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Sta Elev Sta Elfv Stn Elev Sta Elev Sta Elev 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

6 8 6 2 . 9  . 0 5  9 6 9 1 . 8 8  . 0 5 1 0 6 0 6 . 7 2  . 0 5  

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan 
9 6 9 1 . 8 8 1 0 6 0 6 . 7 2  4 0 7 . 4 5  3 9 8 . 9 4  5 9 3 . 7 1  .1 . 3  

Ineffective Flow n ~ m =  1 
Sta L Sta R Elev 

6 8 6 2 . 9  8400  1 5 0 3  
Blocked Obstructions nm= 2  

Sta L Sta R Elev Sta L Sta R Elev 
7 5 6 2 . 9  8 0 9 7 . 0 3  1 5 0 3 1 1 8 5 1 . 4 2 1 2 0 5 1 . 4 1  1 5 0 3  

CROSS SECTION OUTPUT Profile #PF 2  

E . G .  E l e v  Ift) 
Vel Head iftl 
W.S. Elev iftl 
Crit W.S. lftl 

Max Chl Dpth Iftl 
Conv. Total (cfsi 
Length Wtd. iftl 
Min Ch El ifti 
Alpha 
F r c t n  Loss i ftl 
C & E LOSS lftl 

1 5 0 0 . 3 2  Element 
0 . 0 8  Wt. n-Val 

Left OB Channel Right OB 
0 . 0 5 0  0 . 0 5 0  0 . 0 5 0  

1 5 0 0 . 2 3  Reach Len. iftl 4 0 7 . 4 5  3 9 8 . 9 4  5 9 3 . 7 1  
1 4 9 9 . 7 3  Flow Area ( sa  ftl 1 1 9 7 . 5 8  1 1 3 1 . 4 4  6 1 3 . 6 2  

0 . 0 0 5 7 3 7  Area isqftl 1 2 5 8 . 0 5  1 1 3 1 . 4 4  6 1 3 . 6 2  
6 4 6 6 . 0 0  Flow icfsl 2 5 6 0 . 4 9  2 9 3 2 . 1 5  9 7 3 . 3 6  
3 3 7 1 . 5 0  Top Width Ift) 1 4 2 0 . 0 2  9 1 4 . 8 4  1 0 3 6 . 6 4  

2 . 2 0  Avg. Vel.  lft/s) 2 . 1 4  2 . 5 9  1 . 5 9  
4 . 8 7  Hydr. Depth iftl 0 . 9 3  1 . 2 4  0 . 5 9  

8 5 3 6 6 . 4  Conv. (cfsl 3 3 8 0 4 . 5  3 8 7 1 1 . 3  1 2 8 5 0 . 7  
4 4 1 . 4 6  Wetted Per. Ifti 1 2 9 3 . 7 0  9 1 5 . 9 3  1 0 3 7 . 3 0  

1 4 9 6 . 1 9  Shear (lblsq ftl 0 . 3 3  0 . 4 4  0 . 2 1  
1 . 0 8  Streampower ilblft si 0 . 7 1  1 . 1 5  0 .34  
2 . 7 2  Cumvolume lacreftl 1 0 6 2 . 5 0  2 8 8 . 6 7  3 1 3 . 4 4  
0 . 0 0  Cum SA (acres) 6 8 3 . 9 3  2 2 9 . 2 2  3 7 5 . 8 2  

Warning: The energy loss was greater than 1 . 0  ft ( 0 . 3  ml. between the current and previous cross 
section. Thls may indicate the need for additional cross sections. 

FLOW DISTRIRUTION OUTPUT Profile #PF 2  

Left Sta Rlght Sta Flow Area W.P. % Conv. Hydr D. Velocity 
ifti ([ti (cfsl lsq ftl Iftl (ftl IftISl 
8 2 7 7 . 3 9  E560 . 2 9  1 8 2 . 8 2  1 0 9 . 1 1  1 6 0 . 2 9  2 . 8 3  0 . 6 8  1 . 6 8  
8 5 6 0 . 2 9  8 8 4 3 . 1 9  3 8 8 . 1 1  2 1 5 . 1 3  2 8 2 . 9 0  6 . 0 0  0 . 7 6  1 . 8 0  
8 8 4 3 . 1 9  9 1 2 6 . 0 8  1 0 4 0 . 0 3  3 8 9 . 5 5  2 8 4 . 5 2  1 6 . 0 8  1 . 3 8  2 . 6 7  
9 1 2 6 . 0 8  9 4 0 8 . 9 8  5 5 9 . 0 7  2 6 7 . 8 8  2 8 3 . 1 0  8 . 6 5  0 . 9 5  2 . 0 9  
9 4 0 8 . 9 8  9 6 9 1 . 8 8  3 9 0 . 4 3  2 1 5 . 9 1  2 8 2 . 9 0  6 . 0 4  0 . 7 6  1 . 8 1  
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Warning: The energy loss was greater than 1.0 ft (0.3 ml. between the current and previous cross 
section.   his may indicate the need for additional cross sections. 

CROSS SECTION RIVER: Vlneyard Spillwa 
REACH: Vlneyard RS: 17.479 

INPUT 
Description: 
Station Elevation Data num= 107 

sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
6730.65 1500.84 6740.25 1500.33 6759.23 1500.05 6889.34 1500 7046.88 1499.7 

Manning's n Values n m =  3 
Sta n Val Sta n Val Sta n Val 

6730.65 .05 9489.84 .0510627.57 .05 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan 
9489.8410627.57 434.06 535.05 398.92 .I .3 

Ineffective Flow num= 1 
Sta L Sta R Elev 
11.31012037.46 1500 

Blocked Obstructions n m =  2 
Sta L Sta R Elev Sta L Sta R Elev 

6730.65 8312.52 150011837.4712037.46 1500 

CROSS SECTION OUTPUT Profile #PF 2 

E.G. Elev Iltl 1497.59 
Vel Head if tl 0.09 
W.S. Elev Ifti 1497.51 
Crlt W.S. lfti 1497.07 
E.G. Slope lft/ft) 0.006642 
Q Total lcfsi 6466.00 
Top Width iftl 3390.17 
Vel Total Ift/sl 2.34 
Max Chl Dpth Iftl 3.77 
Conv. Total (cfsl 79340.0 
Length Wtd. lftl 458.14 
Min Ch El jftl 1493.74 
Alpha 1.00 

Vineyard FKS 

Element Left 05 Channel Right OB 
Wt. n-Val. 0.050 0.050 0.050 
Reach Len. I ftl 434.06 535.05 398.92 
Flow Area lsq ft) 1072.44 1015.78 675.72 
Area (sq £ti 1072.44 1015.78 926.26 
rlow lcfsl 2561.08 2279.28 1625.65 
Top Width (ftl 1094.73 1137.73 1157.71 
Avg. Vel. (ft/si 2.39 2.24 2.41 
Hydr. Depth lft) 0.98 0.89 0.99 
Conv. Icfsl 31425.3 27967.5 19947.2 
Wetted Per. (ft) 1095.34 1139.10 682.55 
Shear llb/sq Ltl 0.41 0.37 0.41 
Stream Power (lblft s )  0.97 0.83 0.99 
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Frctn Lass lft) 2.26 Cum Volume lacre-ft) 1051.60 278.84 302.95 
C & E LOSS Ifti 0.01 CurnSA (acres) 672.17 219.83 360.87 

Warning: The encrgy loss was greater than 1.0 ft (0.3 m). between the current and g r f v l o u s  cross 
section. This may indicate the need for additional cross sections. 

FLOW DISTRIBUTION OUTPUT Profile IPF 2 

Left Sta 
llti 

Right Sta 
lft! 

Flow 
lcfs) 

564.92 
607.10 
684.04 
705.02 
438.10 
262.92 
196.22 
389.57 
992.48 
274.02 
296.50 
351.29 
466.47 
237.34 

W.P. 
lft) 

266.98 
275.92 
276.50 
275.94 
227.57 
227.55 
227.56 
227.59 
228.83 
140.99 
140.99 
141.04 
141.05 
118.47 

Hydr D. 
I E t )  
0.92 
0.94 

Velocity 
IftlSi 
2.29 
2.33 
2.44 
2.47 
2.12 
1.73 
1.54 
2.03 
2.94 
2.21 
2.28 
2.44 
2.73 
2.23 

Warning: The energy loss was greater than 1.0 Et 10.3 mi. between the current and previous cross 
section. This may indicate the need for additional cross sections. 

CROSS SECTION RIVER: Vineyard Spillwa 
REACH: Vineyard RS: 17.377 

INPUT 
Description: 
Station Elevation Data "urn= 9 8 

Sta Plev  S t a  Elev Sta Elev Sts Elev Sta Elev 

Manning's n Values n m =  3 
Sta n Val Sta n Val Sta n Val 

6580.94 .05 9207.97 0510285.53 .05 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan 
9207.9710285.53 389.72 295.16 235.91 .1 -3 

Blocked Obstructions "urn= 2 
Sta L Sta R Elev Sta L Sta R Elev 

6580.94 8161.6 149811583.6311883.63 1498 

CROSS SECTION OUTPUT Profile #PF 2 

E.G. Elev lft) 1495.32 Element Lett OB Channel Right 0B 
Vel Head I f t ) 0.06 Wt. n-Val. 0.050 0.050 0.050 
W.S. Elev lfti 1495.27 Reach Len. Iftl 389.72 295.16 235.91 
Crit W.S. lft! flow Area (so Lti 887.53 1170.05 1332.20 
E.G. Slope (tt/fTi 0.003818 Area lsq E L )  887.53 1170.05 1332.20 
Q Total lcfsl 6466.00 Flow Icfs) 1620.62 2266.78 2578.61 
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Top Width (ft) 
Vel Total (ft/sl 
Max Chi Duth lftl . . .  

C 
Conv. Total iclsl 1 
Length Wtd. iftl 
Min Ch El (£ti 
A l p h a  
Frctn Loss (ftl 
C & E LOSS (ftj 

3 2 0 3 . 3 1  Top Width lit1 
1 . 9 1  Ava. Vel. fft/sl 
3 . 4 9  ~ y d r .  Depth itti 

0 4 6 4 8 . 4  Conv. (cfs) 
3 0 7 . 6 2  Wetted Per. iff) 

1 4 9 1 . 7 8  Shear ilb/sq ftl 
1 . 0 0  Stream Pow& (lb/ft $1  0 . 4 3  0 . 5 0  0 . 5 0  
1 . 5 9  Cum Volume (acre-ft1 1 0 4 1 . 8 3  2 6 5 . 4 2  2 9 2 . 6 1  
0 . 0 1  Cum S A  (acres1 6 6 2 . 2 5  2 0 6 . 2 2  3 4 9 . 9 3  

Warnlng: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less 
than 0 . 7  or greater than 1 . 4 .  Thls may indicate the need for additional cross sections. 

Warning: The energy loss was greater than 1 . 0  it ( 0 . 3  mi. between the current and previous cross 
section. This may indicate the need Lor additional cross sections. 

FLOW DISTRIBUTION OUTPUT Profile #PF 2  

Lett Sta Right Sta Flow Area W. P. 8 Conv. Hvdr D. Vel nci ?v -----. 
Ift) ittl lcfsl 150 £ti i f r i  i i r i  I F P / C \  

0 Warnlng: 'The conveyance ratio (upstream conveyance divided by downstrean conveyance1 is less 
than 0 . 7  or grsater than 1 . 4 .  T h ~ s  may indicate the need for additionai cross sections 

Warning: The energy loss was greater than 1 . 0  ft ( 0 . 3  m i .  between t h e  current and urevious cross 
section. This may indicate the need for additional cross sections 

CROSS SECTION RIVER: Vineyard Splllwa 
REACH: Vineyard RS: 1 7 . 3 2 1  

INPUT 
Description: 
Station Elevation Data num= 278 

Sta Elev Sta Elev Sta Elev Sta Elev Sta E l e v  
6 4 8 6 . 6 8  1 4 9 6 . 1 5  6 5 2 4 . 9 1  1 4 9 6  6 8 0 2 . 8 8  1 4 9 5 . 5 1  6 8 1 7 . 4 4  1 4 9 5 . 4 6  6 8 3 9 . 0 1  1496 
6 8 4 4 . 6 8  1 4 9 6 . 1 9  6 8 7 7 . 4 6  1 4 9 6  6 8 8 9 . 7 1  1 4 9 5 . 9 8  6 9 0 9 . 8 3  1 4 9 5 . 3 9  7 1 2 9 . 7 4  1 4 9 6  
7 1 6 3 . 2 3  1 4 9 6 . 3 3  7 1 8 4 . 9 1  1 4 9 6  7 2 1 3 . 8 7  1 4 9 4 . 9  7 3 4 7 . 9 8  1 4 9 4  7 6 5 7 . 3  1 4 9 3 . 3 1  
7 7 5 5 . 6 8  1 4 9 2 . 5 7  7 7 5 6 . 9 2  1 4 9 2  7 7 5 9 . 1 3  1 4 9 1 . 0 1  7 7 6 4 . 6 5  1 4 9 2  7 7 6 6 . 4 5  1 4 9 2 . 2 9  
7 7 7 3 . 7 4  1 4 9 2 . 3  7 7 7 4 . 6 2  1 4 9 2  7 7 7 6 . 1 8  1 4 9 1 . 3 5  7 7 7 8 . 5 3  1 4 9 2  7 7 8 0 . 6  1 4 9 2 5 9  
7 9 0 3 . 7 9  1 4 9 2 . 7 7  7 8 0 7 . 4 5  1 4 9 2  7 8 0 8 . 3 1  1 4 9 1 . 8 2  7 8 0 9 . 1 9  1 4 9 2  7 8 1 1 . 8  1 4 9 2 . 7 6  
7 9 7 3 . 5 2  1 4 9 3 . 7 4  8 0 8 6 . 3 6  1 4 9 4  8 1 2 4 . 8 2  1 4 9 4 . 4 9  8 1 7 2 . 9 8  1 4 9 4 . 4 6  8 2 2 8 . 2 6  1 4 9 4 . 2 7  
8 2 8 9 . 7 3  1 4 9 4 . 7 1  8 3 6 9 . 2 4  1 4 9 4  8 3 8 9 . 7 4  1 4 9 3 . 8 2  8 4 8 9 . 7 3  1 4 9 3 . 1 6  8 5 3 6 . 7 4  1 4 9 2 . 9 4  

8 5 4 0 . 9  1492  8 5 4 9 . 2  1 4 9 0  8 1 4 9 . 7 5  1 4 8 9 . 8 6  8 5 5 1 . 7 1  1 4 9 0  8 5 5 8 . 0 9  1 4 9 2 . 4 1  
8 5 6 5 . 2 2  1 4 9 2 . 7 2  8 5 7 5 . 9 4  1 4 9 3 . 7 7  8 5 8 3 . 0 9  1 4 9 4 . 1 4  8 5 8 6 . 2 4  1 4 9 4 . 2 5  8 5 9 6 . 0 9  1 4 9 4 . 2 4  
8 0 0 5 . 8 9  1 4 9 3 . 9  8 6 1 4 . 9 2  1 4 9 3 . 7 3  8 6 2 6 . 2 3  1 4 9 3 . 7 4  8 6 3 9 . 1 4  1 4 9 3 . 7 5  8 6 5 2 . 8  1 4 9 3 . 8  

8 6 6 7 . 1  1 4 9 1 . 7 1  8 6 7 9 . 2 8  1 4 9 2  8 6 8 0 . 4 3  1 4 9 3 . 7 9  8 6 9 2 . 4 2  1 4 9 3 . 5 4  8 7 0 0 . 7 4  1 4 9 3 . 4 6  
8 7 0 4 . 5 1  1492 8 7 1 2 . 6  1 4 9 3 . 4 1  8 7 2 4 . 9 9  1 4 9 3 . 3 7  8 7 3 9 . 6 5  1 4 9 3 . 4 5  8 7 5 2 . 8 7  1 4 9 3 . 4 6  
8 7 6 1 . 7 2  1 4 9 3 . 4 9  8 7 7 7 . 7 1  1 4 9 3 . 5 4  8 7 8 3 . 9 5  1 4 9 3 . 4 9  8'788.92 1 4 9 2  8 7 9 1 . 1 5  1 4 9 3 . 4 1  
8 7 9 4 . 5 1  1492 8 7 9 8 . 8 5  1 4 9 3 . 2 2  8 8 0 8 . 0 6  1 4 9 3 . 0 1  8 8 1 5 . 7 2  1 4 9 2 . 8 7  8 8 2 4 . 4 5  1 4 9 2 . 8 7  
8 8 3 1 . 3 2  1 4 9 3 . 0 2  8 8 3 7 . 7 2  1 4 9 3 . 2 9  8 8 4 3 . 3 7  1 4 9 3 . 3 1  8 8 4 9 . 8 8  1 4 9 3 . 3 1  8 8 5 4 . 3 4  1 4 9 3 . 3 6  
8 8 6 1 . 1 5  1 4 9 3 . 5  8 8 6 9 . 0 5  1 4 9 3 . 3 6  8877.R 1 4 9 3 . 1 1  8 8 8 5 . 6 1  1 4 9 2 . 9 6  8 8 9 1 . 3 3  1 4 9 3 . 2 3  

8 8 9 8 . 6  1 4 9 3 . 4  8 9 0 7 . 5 6  1 4 9 3 . 4  8 9 1 8 . 4 8  1 4 9 3 . 5 3  8 9 2 6 . 2 3  1 4 9 3 . 7 3  8 9 3 4 . 7 5  1 4 9 3 . 7 2  
8 9 4 7 . 9  1 4 9 3 . 7 6  8 9 5 5 . 5 8  1 4 9 3 . 6 7  8 9 6 4 . 6 1  1 4 9 3 . 4 8  8 9 7 0 . 9 9  1 4 9 3 . 3 3  8 9 7 5 . 4 6  1 4 9 2 . 9 6  

8 9 8 6 . 7 1  1 4 9 0 . 9 3  8 9 8 8 . 9 3  1 4 9 0  8 9 8 9 . 1 7  1 4 8 9 . 8 7  8 9 9 0 . 0 2  1 4 9 0  8 9 9 6 . 7 3  1 4 9 1 . 0 3  
9 0 1 6 . 4 2  1 4 9 1 . 4  9 0 2 2 . 8 1  1 4 9 1 . 4 7  9 0 9 9 . 9 3  1 4 9 1 . 6 6  9 1 0 0 . 1  1 4 9 1 . 7 5  9 1 0 3 . 6 3  1 4 9 1 . 2 2  
9 i 1 2 . 7 2  1 4 9 1 . 6 7  9 2 0 0 . 1  1 4 9 1 . 6 7  9 3 0 0 . 0 9  1 4 9 1 . 9  9 4 0 0 . 0 9  1 4 9 1 . 7 7  9 4 4 4 . 0 2  1492 
9 4 6 4 . 1 5  1 4 9 2 . 1  9 4 9 1 . 8 6  1 4 9 2  9 5 0 0 1  1 4 9 1 . 9 7  9 5 0 4 . 7 7  1492 9 6 0 0 . 0 8  1 4 9 2 . 6 4  
9 6 5 4 . 7 3  1 4 9 2 . 6 3  9 6 7 6 . 3 1  1 4 9 4 . 7 4  9 6 8 3 . 3 2  1 4 9 4 . 8 2  9 6 9 1 . 7 7  1 4 9 4 . 8 7  9 7 0 0 . 9 3  1 4 9 4 . 8 8  
9 7 1 0 . 8 3  1 4 9 4 . 9 3  9 7 1 8 . 2 8  1 4 9 4 . 9 4  9 7 2 7 . 8 3  1 4 9 4 . 8 9  9 7 3 4 . 4 3  1 4 9 4 . 8 4  9 7 4 2 . 5 1  1 4 9 4 7 6  ~- -~~ ~ . 
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Manning's n Values nun= 3  
Sta n Val Sta n Val sta n Val 

6 4 8 6 . 6 8  . 0 5  9 3 0 0 . 0 9  . 0 5  10033  . 0 5  

Bank Sta: Left Right Lengths: Left Channel Rlght Coeff Contr. Expan 
9300  0 9  1 0 0 3 3  7 3 2 . 2 6  4 9 7 . 5 1  4 4 8 . 5  . 3  . 5  

Blocked Obstructions nun= 2  
Sta L Sta R Elev SCa L Sta R Elev 

6 4 8 6 . 6 8  8 2 8 9 . 4  1 4 9 6 1 1 4 5 1 . 3 4 1 2 0 5 1 . 3 8  1 4 9 6  

CROSS SECTION OUTPUT Proflle BPF 2  

E.G. Elev ifti 
Vel Head lftl 

Element 
Wt. " - V a l .  
Reach Len. I f t 1 
Flow Area isq ttl 
Area isq £ti 
Flow icfsl 
Top Width lEt1 
Avg. Vel. Iftlsl 
Hydr. Depth iftl 
conv. icfs) 
Wetted Per. (ftl 
Shear Ilblsq Etl 
Stream Power Ilbltt sl 
Cum Volume lacre-ftl 
Cum SA (acres) 

Left OB Channel 
0 . 0 5 0  0 . 0 5 0  

7 3 2 . 2 6  4 9 7 . 5 1  

Right OB 
0 . 0 5 0  

4 4 8 . 5 0  
7 0 9 . 0 6  

. . 
W.S. Elev iftl 
Crit W.S. iftl 
E.G. Slope (ft/ftl 
Q Total (cfsl 
Top Width ifti 
Vcl Total lft/sl 
Max Chl Dpth Ift) 
Conv. Total icfs) 
Length Wtd. ift) 
Min Ch E l  Iftl 
Alpha 
Frctn Loss (Etl 
C h E L o s s  (ftl 

Warning: Divided flow computed for this cross-section. 
Warning: The energy loss was greater than 1 . 0  ft ( 0 . 3  m). between the current and previous cross 

section. This may indicate the need for additional cross sections. 

FLOW DISTRIBUTION OUTPUT Profile PPF 2  

Left Sta Right Sta 
ifti lit1 
8 1 7 4 . 7 3  8 4 5 6 . 0 7  
8 4 5 6 . 0 7  8 7 3 7 . 4 1  

Flow Area W.P. % Conv. Hydr D. 
ICfSl isq ft) lft) iftl 

1 . 4 3  2 . 5 8  2 7 . 9 8  0 . 0 2  0 . 0 9  
2 4 8 . 4 2  1 1 9 . 6 3  1 7 8 . 4 6  3 . 8 4  0 . 6 8  
3 4 0 . 3 1  1 6 3 . 3 2  2 4 2 . 3 9  5 . 2 6  0 . 6 8  

2 2 1 8 . 0 8  5 3 3 . 8 6  2 8 1 . 4 1  3 4 . 3 0  1 . 9 0  
9 0 7 . 6 9  2 5 1 . 2 1  1 4 6 . 5 8  1 4 . 0 4  1 . 7 1  
6 2 1 . 0 4  2 0 1 . 2 1  1 4 6 . 5 8  9 . 7 0  1 . 3 7  
1 4 2 . 3 9  6 1 . 9 0  7 1 . 1 0  2 . 2 0  0 . 8 7  
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Warning: Divided flow computed for this cross-section. 
Warning: The energy loss w a s  greater than 1 . 0  ft ( 0 . 3  mi. between the current and previous cross 

section. This may indicate the need for additional cross sections. 

CROSS SECTION RIVER: Vineyard Spillwa 
REACH: Vineyard RS: 1 7 . 2 2 7  

INPUT 
Descrlnt~ nn:  ~~~- .~ ~ - -  

Station Elevation Data num= 1 9 1  
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 

6 1 5 2 . 2  1 4 9 0 . 0 6  6 2 2 2 . 0 2  1 4 9 0 . 3 2  6 2 2 4 . 8 5  1 4 9 0  6 2 2 8 . 8 1  1 4 8 9 . 5 6  6 2 3 1 . 3 7  1490 
6 2 3 2 . 0 6  1 4 9 0 . 1 2  6 2 5 2 . 1 9  1 4 9 0 . 2  6 2 9 8 . 8 4  1 4 9 0  6 3 3 7 . 1 9  1 4 8 9 . 8 4  6 3 4 1 . 2 7  1 4 9 0  

Manning's n Values n m =  3  
Sta n Val Sta n Val Sta n Val 

6 1 5 2 . 2  . 0 5  9 7 8 6 . 6 4  . 0 5 1 0 0 8 4 . 1 9  . 0 5  

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan 
9 7 8 6 . 6 4 1 0 0 8 4 . 1 9  4 9 3 . 7 1  5 0 2 . 7 9  5 0 5 . 1 9  . 3  .5 

Ineffective Flow "urn= 1 
Sta L Sta R Elev 

9 3 2 9 . 2 1  9 6 2 4 . 1  1 4 9 3  ~ ~ ~ ~ 

Blocked Obstructions "urn= 2  
Sta L Sta R Elev Sta L Sta R Elev 

6 1 5 2 . 2  8 2 2 9 . 0 4  1 4 9 2  9 6 2 3 . 9 8  9 7 7 3 . 6 4  1 4 9 2  

CROSS SECTION OUTPUT Profile #PF 2 

E.G. Elev iftl 1 4 8 9 . 1 7  Element Left OB C h a n n e l  ~ight OB 
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Manning's n Values num= 3 
Sta n Val sta n Val Sta n Val 

6185.31 .05 9878.57 .05 10088.9 .05 

Bank Sta: Lett Right Lengths: Left Channel Right Coeff Contr. Expan 
9878.57 10088.9 491.85 496.91 498.15 .3 .5 

Ineffective Flow num= 1 
Sta L Sta R Elev 

9541.56 9880.66 1490 
Blocked Obstructions nm= I 

Sta L Sta R Elev 
6185.31 8479.86 1490.02 

CROSS SECTION OUTPUT 

E.G. Elev lft) 
Vel Head lftl 
W.S. Elev Ift) 
Crit W.S. Itt) 
E.G. Slope lft/ft) 
Q Total lcfsi 
Top Width Ift) 
Vel Total Ift/sl 
Max Chl Dpth lfti 
Conv. Total IcfsI 
Length Wtd. lfti 
Min Ch El lft) 
Alpha 
Frctn Loss lfti 
C & E LOSS lfti 

Profile #PF 2 

1486.44 Element Left OB Channel Right OB 
0.16 Wt. n-Val. 0.050 0.050 0.050 

1486.28 Reach Len. lfti 491.85 496.91 498.15 
1485.24 Flow Area lsq it) 1971.52 62.09 116.75 
0.004693 Area lsq ft) 2379.42 62.68 116.75 
6466.00 Flow lcfs) 6303.66 56.36 105.98 
1941.42 Top Width lft) 1337.48 210.33 393.60 

3.01 Avg. Vel. lft/s) 3.20 0.91 0.91 
5.48 Hydr. Depth lft) 1.97 0.30 0.30 

94385.7 Conv. lcfs) 92016.0 822.7 1547.0 
492.50 Wetted Per. ift) 1001.72 208.59 393.95 
1485.04 Shear llb/sq ft) 0 58 0.09 0.09 

1.10 Stream Power llb/ft si 1.84 0.08 0.08 
2.77 Cum Volume (acre-£ti 983.91 255.14 282.31 
0.01 Cum SA (acres1 625.54 196.52 337.37 

Warning: Divided flow computed for this cross-section. 
Warning: The energy loss was greater than 1.0 ft 10.3 m). between the current and previous cross 

section. This may indicate the need for additional cross sections. 

FLOW DISTRIBUTION OUTPUT Proflle PPF 2 

Left Sta ~lght sta Flow Area W.P. 8 Conv. Hydr D. Velocity 
lfti lfti I c ~ s I  1sq £ti lftl lft) Itt/S) 
8401.27 8770.59 627.51 280.57 229.60 9.70 1.22 2.24 
8770.59 9139.92 1935.77 667.69 370.22 29.94 1.81 2.90 
9139.92 9509.24 3531.00 956.95 369.56 54.61 2.59 3.69 
9509.24 9878.57 209.39 66.31 32.34 3.24 2.05 3.16 
LB 987R.57 9920.64 9.60 11.14 39.98 0.15 0.28 0.86 

Warning: Divided flow computed for this cross-section. 
Warning: The energy loss was greater than 1.0 ft 10.3 m). between the current and previous cross 

section. This may indicate the need for additional cross sections. 

CROSS SECTION RIVER: Vineyard Spillwa 
REACH: Vineyard RS: 17.038 

INPUT 
Descriotion: 
Station Elevation Data num= 133 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
6150.14 1486.32 6174.29 1486.35 6190.92 1486 6191.48 1485.99 6196.69 1485.11 
6204.64 1485.51 6250.15 1485.91 6257.47 1486 6350.14 1486.51 6361.97 1486 
6363.47 1485.94 6371.46 1485.47 6378.02 1485.8 6416.08 1485.84 6413.18 1485.37 
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Manning's n Values num= 3  
Sta n Val Sta n V a l  Sta n V a l  

6 1 5 0 . 1 4  . 0 5  9 7 2 6 . 3 2  . 0 5  1 0 2 0 5 . 1  . 0 5  

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan 
9 7 2 6 . 3 2  1 0 2 0 5 . 1  5 0 0 . 9 3  4 8 8 . 1 1  396 . 3  . 5  

Blocked Obstructions num= 1 
Sta L Sta R E l e v  

61 5 0 . 1 4  8 5 2 6 . 2 1  1 4 8 6  

CKOSS SECTION OUTPUT Profile #PF 2 

E.G. Elev ifti 
Vel Head i fti 
W.S. Elev (ft) 
Crit W.S. (it) 
E.G. Slope (ft/€ti 
Q Total lcfsi 
Top Width ifti 
Vel Total (ftlsi 
Max Chl Dpth ([ti 
Conv. Total (cfsi 
Length Wtd. ifti 
Min Ch El (€ti 
Alpha 
Frctn Loss (£ti 
C & E LOSS ifti 

1 4 8 3 . 6 5  Element Left OB C h a n n e l  Right 08 

0 . 2 0  Wt. n-Val. 0 . 0 5 0  0 . 0 5 0  0 . 0 5 0  
1 4 8 3 . 4 6  Reach Len. (ftl 5 0 0 . 9 3  4 8 8 . 1 1 ~  3 9 6 . 0 0  

Flow Area (sq £ti 1 3 1 6 . 6 2  4 5 2 . 8 2  2 1 6 . 0 0  
0 . 0 0 6 9 4 5  Area lsq £ti 1 3 1 6 . 6 2  4 5 2 . 8 2  2 1 6 . 0 0  

6 4 6 6 . 0 0  Flow icfsi 5 0 7 4 . 3 4  1 0 8 0 . 5 9  3 1 1 . 0 7  
1 7 2 3 . 2 4  Top Width ifti 6 7 6 . 8 3  4 7 8 . 7 8  5 6 7 . 6 3  

3 . 2 6  Avg. V e l .  (ftlsi 3 . 8 5  2 . 3 9  1 . 4 4  
5 . 2 1  Hydr. Depth (it1 1 . 9 5  0 . 9 5  0 . 3 8  

7 7 5 8 6 . 4  Conv. (cfs) 6 0 8 8 7 . 7  1 2 9 6 6 . 2  3 7 3 2 . 5  
4 8 8 . 1 1  Wetted Per. ifti 6 7 8 . 2 6  4 7 8 . 7 8  5 6 7 . 9 6  

1 4 8 2 . 1 5  Shear (lblsq £ti 0 . 8 4  0 . 4 1  0 . 1 6  
1 . 2 0  Stream Power ilblft $1 3 . 2 4  0 . 9 8  0 . 2 4  
2 . 7 1  Cum Volume (acre-€ti 9 6 3 . 0 4  2 5 2 . 2 0  2 8 0 . 4 1  
0 . 0 4  CumSA iacresi 6 1 4 . 1 7  1 9 2 . 5 9  3 3 1 . 8 7  

Warning: Divided flow computed for this cross-section. 
Warning: The energy loss was greater than 1 . 0  ft 1 0 . 3  ml. between the current and Previous cross 

section. This may indicate the need for additional cross sections. 

FLOW DISTRIBUTION OUTPUT Profile APF 2  

Left Sta Right Sta Plow Area W. P. 8 Conv. Hydr D. Velocity 
Iftl (ftl ICfSi (Sq £ti lftl (€ti (ftISl 
9 0 1 1 . 0 8  9 3 6 8 . 7 0  2 3 2 8 . 4 1  6 1 1 . 1 2  3 2 0 . 2 2  3 6 . 0 1  1 . 9 1  3 . 8 1  

.- -- 
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Warning: Divided flow computed tor this cross-section. 
Warning: The energy loss was greater than 1.0 ft 10.3 m). between the current and previous cross 

section. This may indicate the need for additional cross sections. 

CROSS SECTION RIVER: Vineyard Spillwa 
REACH: Vineyard RS: 16.945 

INPUT 
Description: 
Station Elevation Data num= 145 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 

Manning's n Values n m =  3 
Sta n Val Sta n Val Sta n Val 

6103.68 .05 9764.79 .0510169.07 .05 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan 
9764.7910169.07 500.67 505.48 500.56 .I . 3  

Blocked Obstructions num= 1 
Sta L Sta R Elev 

6103.68 8269.78 1485 

CROSS SECTION OUTPUT Profile UPF 2 

E.G. Elev iftl 
Vel Head lftl 
W.S. Elev ift) 
Crit W.S. ift) 
E.G. Slope Iftlftl 
Q Total icfsl 
Top Width lft) 
Vel Total iftls) 
Max Chl Dpth (£ti 
Conv. Total (cfsl 
Length Wtd. lftl 
Min Ch El lftl 
Alpha 
Frctn Loss (£ti 
C h E LOSS Ifti 

Element 
Wt. n-Val. 
Reach Len. I ftl 
Flow Area (sq ftl 
Area lsq ftl 
Flow lcfsl 
Top Width lft) 
Avg. Vel. (ftlsl 
Hydr. Depth (€ti 
CO"V. (cEsI 
Wetted Per. !€ti 
Shear Ilblsq ft) 
Stream Power (lbltt s )  
Cum Volume (acre ftl 
Cum SA (acres1 

Left 08 
0.050 

Channel 

Warning: Divided flow computed for thls cross-section. 

e Warning: The energy loss was greater than 1.0 ft (0.3 mi. between the current and previous cross 
section. This may indicate the need for additional cross sections. 

FLOW DISTRIBUTION OUTPUT Proflle UPF 2 
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Left Sta Right Sta Flow Area W.P. % Conv. Hydr U .  Veloclty 
iftl lftl I~f51 1S"fTi i r t i  iftl 1tt1si 

Warning: Divided flow computed Lor this cross--section. 
Warning: The energy loss was greater than 1.0 ft 10.3 mi. between the currant and prcv ious  cross 

section. This may indicate the need for additional cross sfctjons. 

CROSS SECTION RIVER: Vlneyard Splllwa 
REACH: Vineyard RS. 16.850 

INPUT 
Description: 
Station Elevation Data num= 153 

Sta Elev Sta Elev Sta Elev Sta Elev sta Elev 
6048.85 1481.5 6051.53 1481.2 6055.99 1480.97 6063.43 1482 6065.05 1482.21 
6083.32 1482.06 6083.56 1482 6087.13 1480.93 6096.06 1481.4 6133.42 1480.91 
6137.76 1480.57 6148.85 1481.3 6150.81 1481.07 6219.72 1481.04 6225.69 1480.73 
6232.93 1481.25 6248.84 1481.64 6470.16 1480.6 6476.55 1480.18 6483.2 1480.68 
6609.4 1481.38 6652.15 1480.77 6668.82 1480.5 6678.02 1480.7 6709.4 1481.11 
6785.34 1480 6790.1 1479.95 7017.45 1479 7023.18 1478.19 7033.41 1473.33 
7349.71 1478.55 7598.19 1478 7609.77 1478 7693.71 1478.2 7771.31 14'79.38 
7775.46 1478.97 7826.72 1480 7990.02 1481.55 8090.02 1481.89 8190.04 1481.45 
8290 04 1481.4 8390.03 1480.57 8490.03 1480.65 8590.03 1480.26 8601.08 1480 
8638.57 1479.12 8678.06 1479.39 8690.03 1479.06 8790.02 1479.23 8890.02 1479.62 
8990.02 1478.6 9064.85 1478 9090.02 1477.8 9190.04 1477.58 9290.04 1477.55 
9351.01 1478 9390.03 1478.28 9443.29 1478 9490.03 1477.75 9590.05 1477.33 

9642 1476.18 9643.27 1476 9655.68 1474.29 9671.47 1476 9677.5 1476.94 
9690.03 1476.69 9786.41 1476.67 9790.04 1476.09 9790.89 1476 9799.63 1475.04 
9807.15 1474.79 9812.87 1476 9814.02 1476.23 9822.21 1476 9825.49 1475.87 
9835.42 1474.34 9844.09 1476 9847.78 1476.66 9859.94 1476.35 9864.98 1476 
9865.76 1475.94 9872.47 1476 9890.03 1476.17 9907.44 1476.34 9911.23 1476 
9918.97 1475 24 9923 1476 9929.61 1476.54 9929.63 1476.54 9937.29 1476 
9944.2 1475.67 9949.03 1476 9966.21 1476.71 9930.04 1476.5110090.03 1476.93 

10152.51 1476.68 10155.1 147610157.79 1475.310161.16 1474.9610166.58 1476 
10173.08 1477.2410190.04 1477.1110203.69 1477.310207.65 1476.7410217.56 1477.45 
10290.03 1477.1610390.04 1477.2310490.03 1477.810590.04 1477.9510607.58 1478 
10690.03 1.478.2510790.04 1478.1510797.45 1478.1710799.04 147810803.31 1477.54 
10806.18 147810808.78 1478.4510890.03 1478.1210949.04 1478.741.0962.28 1478.13 
10962.6 147810967.44 147610967.81 1475.8510968.31 147610974.83 1478 
10977.05 1478.6610990.04 1478.4410998.69 1478.1410999.49 147811004.42 1477.11 
11010.69 147811011.47 1478.1111090.03 1478.8111190.04 1478.9911290.03 1479.01 
11390.04 1479.0611490.03 1478.91 11540.1 1478.6111551.96 1478.911590.04 1479.04 
11690.02 1479.0611790.04 1479.3111890.05 1479.2311990.04 1479.2612090.05 1479.19 
12190.03 1479.712207.24 1479.4912211.43 1479.04 12218 1479.6812231.24 1480 
12240.75 1480.2112250.99 1480.3212290.05 1480.6 

Manning's n Values nun= 3 
Sta n Val Sta n Val Sta n Val 

6048.85 0 5  9786.41 .0510173.08 .05 

Bank Ste: Left Right Lengths: Left Channel Right Coeff Contr. Expan 
9786.4110173.08 498.13 499.99 498.03 .1 .3 

Blocked Obstructions nun= 2 
Sta L Sta R Elev Sta L Sta R Elev 

6048.85 8890.26 148211789.7312290.05 1482 

CROSS SECTION OUTPUT Profile #PF 2 

E.G. Elev lftl 1478.86 Element Left 08 Channel Right 08 
Vel Head lftl 0.11 Wt. "-Val. 0.050 0.050 0.050 
W.S. Elev Iftl 1478.75 Reach Len. lftl 498.13 499.99 498.03 
c r ~ t  W.S. lfti PIOW Area Isq ftl 1003.15 939.11 804.99 

~. 
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E.G. Slope (ftlftl 0 . 0 0 3 6 7 9  Area !sq ft) 
O Total iclsl 6 4 6 6 . 0 0  Plow icfsl . . . . 
Top width (ftj 2 1 3 6 . 3 5  Topwidth [Et) 
Vel Total ittls) 2 . 3 5  Avg. Vel. !ttls) 

@ MaxChlDpthift) 4 . 4 6  Hydr. Depth !£ti 
Conv. Total icfsi 1 0 6 6 0 9 . 0  Conv. !cfsl 
Length Wtd. !ftl 4 9 8 . 9 0  Wetted Per. (Eti 81.1.25 3 8 7 . 9 0  9 3 9 . 9 9  
Min Ch El lfti 1 4 7 4 . 3 4  Shear (lblsq ftl 0 . 2 8  0 . 5 6  0 . 2 0  
Alpha 1 . 2 5  Stream Power Ilblft sl 0 . 5 9  1 . 8 1  0 . 3 3  
Frctn Loss l£tl 2 . 5 3  C m  Volwne iacre~£tl 9 3 6 . 4 3  2 3 4 . 1 3  2 7 0 . 3 7  
C & E LOSS Iftj 0 . 0 0  C m  SA (acres) 5 9 5 . 2 2  1 8 3 . 0 6  3 1 8 . 4 5  

Warning: Divided flow computed for this cross-section. 
Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less 

than 0 . 7  or greater than 1 . 4 .  Thls may indicate the need for additional cross sections. 
Warning: The energy loss was greater than 1 . 0  ft ( 0 . 3  mj. between the current and previous cross 

section. This may indicate the need for additional cross sections. 

FLOW DISTRIBUTION OUTPUT Profile #PP 2  

Left Sta Right Sta Flow Area W.P. % Conv. Hydr D. Velocity 
ift) !ftl ( ~ £ 5 )  ISq £ti (ftl iftl iftl~) 
8 6 6 5 . 1 4  9 0 3 8 . 9 0  1 2 . 9 3  1 7 . 9 0  6 3 . 4 2  0 . 2 0  0 . 2 8  0 . 7 2  
9 0 3 8 . 9 0  9 4 1 2 . 6 5  5 8 1 . 7 1  3 5 7 . 2 6  3 7 3 . 7 6  9 . 0 0  0 . 9 6  1 . 6 3  

Warning: Divided flow computed for this cross-section. 
Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less 

than 0 . 7  or greater than 1 . 4 .  This may indicate the need for additional cross sections. 
Warning: The energy loss was greater than 1 . 0  ft ( 0 . 3  mi. between the current and prevlous cross 

section. This may indicate the need for additional cross sections. 

CROSS SECTION RIVER: Vineyard Splllwa 
REACH: Vineyard RS: 1 6 . 7 5 5  

INPUT 
Descrlutlon: 
Station Elevation Data num= 115 ~ ~ ~ ~~~~ -~~~~ ~~~- - -  - 

Sta Elev Sta E l e v  Sta Elev Sta Elev Sta Elev 
6 0 2 4 . 4 5  1 4 7 9 . 2 3  6 0 5 1 . 2 3  1 4 7 9 . 4 9  6 0 7 2 . 5 1  1 4 7 8 . 4 8  6 0 7 4 . 3 9  1 4 7 8  6 0 7 6 . 0 3  1 4 7 7 . 5 8  

6 0 8 0 . 6  1 4 7 7 . 4 7  6 0 8 5 . 3 2  1 4 7 8  6 0 9 0 . 3 2  1 4 7 8 . 5 1  6 5 0 6 . 1 9  1 4 8 0  6 5 0 9 . 4 1  1 4 8 0 . 0 6  
6 5 1 4 . 5 2  1 4 8 0  6 6 4 2 . 7 4  1 4 7 8  6 6 9 7 . 6 5  1 4 7 7 . 1 7  6 9 5 2 . 1 1  1 4 7 6  7 1 4 9 . 7  1 4 7 5 . 2 2  
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Manning's n Values "urn- 3 
Sta n Val Sta n Val Sta n Val 

6024.45 .05 9800.6'7 .0510095.68 .05 

Bank Sta: Left Rlght Lengths: Left Channel 
9800.6710095.68 401.42 400 

Ineffective Flow num= 1 
Sta L Sta R Elev 

6024.45 8927.68 1478 
Blocked Obstructions num= 1 

Sta L Sta R Elev 
6024.45 8591.3'7 1480 

CROSS SECTION Ol7TPUT Proflle HPF 2 

E.G. Elev Itti 
Vel Head iitl 
W.S. Elev Ifti 
Crit W.S. ifti 
E.G. Slope lft/fti 
Q Total lcfsi 
Top Width lit) 
Vel Total iftisl 
Max Chl Dpth lfti 
Conv. Total lcfsi 
Length Wtd. lfti 
Min Ch El lfti 
Alpha 
Frctn Loss lit1 
C h E LOSS lfti 

Right Caeff Contr. 
403.43 1 

1476.33 Element  eft 08 
0.16 Wt. n-Val. 0.050 

1476.17 Reach Len. ift) 401.42 
1475.67 Flow Area isq fti 923.42 
0.007237 Area lsa it1 930.53 
6466.00 Flow lcfs) 2622.32 
2681.02 Top Width ift) 811.65 

2.72 Avg. Vel. ift/si 2.84 
4.29 Hydr. Depth ifti 1.19 

76009.0 Con". icfs) 30825.9 
401.40 Wetted Per. ift) 775.65 
1471.88 Shear ilblsq ft) 0.54 

1.34 Stream Power lIb/ft si 1.53 
1.75 Cum Volume (acre-fti 925.37 
0.03 Cum SA lacresi 585.94 

Warning: Divided flow computed for this cross-sectlon. 
Warning: The conveyance ratio lupstrearn conveyance divided by downstream conveyancei is less 

than 0.7 or greater than 1.4. This may indicate the need for additional cross sections 
Warning: The energy loss was greater than 1.0 ft 10.3 mi. between the current and previous cross 

sectlon. This may indicate the need for additional cross sections. 

FLOW DISTRIBVI'ION OUTPUT Profile #PF 2 

Flow Area W. P. % Conv. tlvdr D. Vflocit~ 

Warning: Divlded [low computed for this cross-section. 
Warning: The conveyance ratio lupstream conveyance divided by downstream conveyance) is less 

than 0.7 or greater than 1.4. This may indicate the need for additional cross sections. 
Warning: The energy loss was greater than 1.0 £t (0.3 mi. between the current and previous cross 

sectlon. Thls may indicate the need for additional cross sections. 

CROSS SECTION RIVER: Vineyard Spillwa 
REACH: Vineyard RS: 16.679 

INPUT 
Description: 
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Station Elevation Data numi 165 
Sta Elev Sta Elev Sta ~ 1 e v  Sta Elev Sta  F.lrv 

Mannina's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

6186.07 .05 9752.67 .0510173.95 0 5  

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan 
9752.6710173.95 501.06 500.01 501.06 .1 3 

Ineffective Flow mum= 1 
Sta L Sta R Elev 

6186.07 8890.02 1476 
Blocked Obstructions numi 1 

Sta L Sta R Elev 
6186.07 8890.02 1476 

CROSS SECTION OUTPUT Profile #PF 2 

E.G. Elev lftl 
Vel Head Ift) 
W.S. Elev (ftl 
Crit W.S. (£ti 
E.G. Slope Iftlft) 
Q Total lcfsl 
Top Width I ftl 
Vel Total Iftls) 
Max Chl Dpth lftl 
COnv. Total lcfs) 
Length wtd. lftl 
Min Ch El lftl 
Alpha 
Frctn Loss lit) 
C & E LOSS (ftl 

1474.55 Element 
0.07 Wt. n-Val. 

1474.48 ReachLen. lftl 
1473.68 Flow Area lsq ftl 
0.002912 Area lsq ftl 
6466.00 Flow lcfsl 
3268.76 Tog Width lftl 

1.86 Avg. Vel. Iftlsl 
3.94 Hydr. Depth lftl 

119817.8 Conv. Icfsl 
500.69 wetted Per. lftl 
1470.54 Shear Ilblsq ft) 

1.30 Streampower llb/ftsl 
1.58 Cum Volume lacre-£ti 
0.02 Cum SA lacresl 

Left 0B 
0.050 
501.06 
1077.90 
1077.90 
2027.92 
848.35 
1.88 
1.27 

37578.2 
848.35 
0.23 
0.43 

916.12 
578 29 

Channel Right 08 
0.050 0.050 
500.01 501.06 
928.82 1469.46 

Warning: The energy loss was greater than 1.0 ft 10.3 ml. between the current and prevlous cross 
sectlon. This may indicate the need for additional cross sections. 

FLOW DISTRIBUTION OUTPUT Profile UPF 2 

Left Sta Right Sta Flow Area W.P. % Conv Hvdr D. Velocirv ~ - ~ ~ - -  

1ft1 crt~ I C ~ S I  I S ~  ft) 1ft1 I E ~ I  (ftlsi 
8682.69 9039.35 25.61 39.38 135.03 0.40 0.29 0.65 
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Warning: The energy loss was greater than 1.0 Lt (0.3 m ) .  between the current and previous cross 
section. This may indicate the need for additional cross sections. 

CROSS SECTION RIVER: Vlneyard Spillwa 
REACH: Vineyard RS: 16.585 

INPUT 
Description: Centorline of Vineyard Road 
Station Elevation Data num= 74 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

6389.47 ,016 9790.04 .01610190.03 ,016 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9790.0410190.03 572.41 410.14 323.21 .1 .3 

Blocked Obstructions "urn= 1 
Sta L Sta R Elev 

6389.47 8493.34 1474 

CROSS SECTION OUTPUT 

E.G. Elev Ifti 
Vel Head Ifti 
W.S. Elev Ift) 
Crit W.S. (ft) 
E.G. Slope ift/ft) 
Q Total icfs) 
Top Width (ft) 
Vel Total iftls) 
Max Chl Dpth ifti 
Conv. Total lcfsl 
Length Wtd. I £ti 
Min Ch El ift) 
Alpha 
Frctn Loss Iftl 
C & E 1 . 0 ~ ~  iftl 

Element 
Wt. n-Val 
Reach Len. I ttl 
Flow Area isa €ti 

Left 08 Channel Right OB 
0.016 0.016 0.016 

Area (sq ttl 376.26 379.57 866.89 
Flow (C£S) 1536.53 1989.99 2939.48 
Top Width (ftl 576.76 399.99 1756.34 
Avg. Vel. lft/sl 4.08 5.24 3.39 
Hydr. Depth lfti 0.65 0.95 0.49 
Conv. (cfsl 26283.5 34040.3 50282.0 
Wetted Per, ifti 576.78 399.99 1756.34 
Shear ilblsq £ti 0.14 0.20 0.11 
Stream power ilblft si 0.57 1.06 0.36 
Cum Volume lacre-£ti 907.75 210.78 236.73 
Cum SA (acres1 570.10 171.14 265.93 

Warning: The energy equation could not be balanced within the specified number of iterations. The 
program used critlcal depth for the water surface and continued on with the calculations. 

Vineyard FllS 213 Spillway Plow 
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Warning: The energy loss was greater than 1.0 ft 10.3 mi. between the current and previous cross 
section. This may indicate the need for additional cross sections. 

Warning: During the standard step iterations, when the assumed water surface was set equal to 
critical depth, the calculated water surface came back below critical depth. This indicates 
that there is not a valid subcritical answer. The program defaulted to critical depth. - 

FLOW DISTRIBUTION OUTPUT Profile #PF 2 

Left Sta Rlght Sta Flow Area W. P. % Conv. Hydr D. Velocity 
1ft) lft! lcfs! 1x3 tt) Ifti 1ftl (ft/SI 
9109.93 9449.98 348.59 110.27 236.71 5.39 0.47 3.16 

Warning: The energy equation could not be balanced within the specified number of iterations. The 
program used critical depth for the water surface and continued on with the calculations. 

Warning: The energy loss was greater than 1.0 ft 10.3 m!. between the current and previous cross 
section. This may indicate the need for additional cross sections. 

Warning: During the standard step iterations, when the assumed water surface was set equal to 
critical depth, the calculated water surface came back below critical depth. This indicates 
that there is not a valid subcritical answer. The program defaulted to critical depth. 

CROSS SECTION RIVER: Vlneyard Spillwa 
REACH: Vineyard RS: 16.507 

DeSCr1ptlOn: 
Station Elevation Data nun= 153 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 

Manning's n Values nun= 3 

Vineyard FRS 23 Spillway Flow 
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Sta n Val Sta n Val Sta n Val 
6 2 1 4 . 2 5  . 0 5  9 6 7 7 . 9  . 0 5 1 0 1 6 8 . 8 7  . 0 5  

Bank Sta: Left Right Lengths: L.efL Channel Right Cofff Contr. Expan. 
9 6 7 7 . 9 1 0 1 6 8 . 8 7  294 2 9 4 . 2  2 9 6 . 5 5  . 1  . 3  

Blocked Obstructions n u =  2  
Sta L Sta R Elev Sta L Sta R Elev 

6 2 1 4 . 2 5  8 7 3 6 . 2 5  1 4 7 2 1 2 1 2 7 . 3 4  1 2 2 2 3 . 2  1472  

CROSS SECTION OUTPUT Profile #PF 2  

E.G. Elfv Ift] 
Vel Head (ftl 
W.S. Elev ifti 
Crit W.S. (fti 
E.G. Slope (ftiftl 
Q Total Icfsl 
Top Width (ftl 
Vel Total lft/sl 
Max Chl Dpth Ift) 
Conv. Total ICES) 
Length Wtd. lftl 
Min Ch El lftl 
Alpha 
Frctn Loss lftl 
C & E LOSS Iftl 

Element 
Wt. "-Val. 
Reach Len. (ftl 
Flow Area lsq ftl 
Area Isq Etl 
Flow lcfsl 
'Top Width iftl 
Avg. Vel. Iftls) 
Hydr. Depth ift) 
conv. lcfsl 
Wetted Per, lftl 
Shear ilbisq ftl 
Stream Power (Ibift sl 
Cum Volume lacre~ftl 
cum SA (acres1 

Left 08 
0 . 0 5 0  

2 9 4 . 0 0  

Channel Right OB 
0 . 0 5 0  0 . 0 5 0  

warning: uivlded flow computed for thls cross-section. 
Warning: The energy loss was greater than 1.0 ft ( 0 . 3  mi. between the current and previous cross 

section. This may indicate the need for additional cross sections. 

FLOW DISTRIBUTION OUTPUT 

Left Sta Right Sta 
ifti I ttl 
8 6 3 8 . 8 1  8 9 8 5 . 1 7  

Profile #PF 2  

Plow Area 
Icfsl isq ftl 
3 . 4 9  1 0 . 1 5  

6 4 9 . 0 0  3 6 9 . 4 6  

Warning: Divided flow computed for this cross-section. 
Warnlng: The energy l o s s  was greater than 1.0 ft ( 0 . 3  mi. between t h e  current and previous cross 

section. This may indicate the need for additional cross sections. 

CROSS SECTION RIVER: Vineyard Sgillwa 
REACH: Vineyard RS: 1 6 . 4 5 1  

INPUT 
Descriotion: 
Station Elevation Data num= 

Sta Elev Sta Elev 
6 1 7 0 . 2 1  1 4 6 6 . 8 6  6 1 9 2 . 7 2  1 4 6 7 . 8 4  
6 2 7 0 . 2 2  1 4 6 8 . 4 2  6 3 0 7 . 8 8  1 4 6 8 . 2 1  

7 2 6 8 . 1 3  1 4 6 8 . 2  7 2 8 6 . 4 3  1 4 6 8 . 6  
7 4 9 0 . 5 6  1 4 6 8  7 6 0 2 . 6 8  1 4 6 6 . 8 4  
7 7 6 8 . 8 8  1 4 6 5 . 8 9  7 8 2 3 . 1  1 4 6 6  

Vineyard FllS 

1 5 3  
Sta Elev Sta Elev Sta Elev 

6 1 9 9 . 0 7  1 4 6 7 . 7 4  6 2 4 2 . 6 3  1 4 6 8  6 2 5 5 . 5 6  1 4 6 8 . 0 8  
6 3 1 6 . 5 2  1 4 6 8  6 3 5 5 . 9 1  1 4 6 7 1 8  6 3 7 0 . 2 1  1 4 6 6 . 8 9  
6 5 2 0 . 6 5  1 4 6 7 . 0 6  6 5 3 1 . 2 6  1 4 6 6 . 3 3  6 5 4 0 . 7 5  1 4 6 6  
6 5 6 4 . 1 4  1466 6 5 7 0 . 2 1  1 4 6 5 . 3 5  6 5 7 4 . 7 2  1 4 6 5 . 3  
6 5 9 8 . 8 2  1 4 6 6 . 3  6 6 0 0 . 3 8  1466 6 6 0 6 . 7 8  1 4 6 4 . 7 7  
6 6 7 0 . 2 2  1 4 6 6 . 3 3  6 7 3 0 . 7 1  1466 6 7 7 0 . 2  1 4 6 5 . 7 9  
6 8 6 5 . 7 2  1 4 6 6 . 4 1  6 8 7 0 . 2 2  1 4 6 6 . 1 8  6 8 7 7 . 2  1 4 6 6 . 3 4  
6 9 6 4 . 1 5  1 4 6 7 . 1 2  6 9 7 0 . 2  1 4 6 6 . 9 1  7 2 1 2 . 0 5  1 4 6 8  
7 4 0 1 . 1 9  1 4 6 8 . 0 4  7 4 0 7 . 9 7  1 4 6 8  7 4 7 9 . 5 6  1 4 6 8  
7 6 8 9 . 2 9  1466 7 7 1 1 . 4  1 4 6 5 . 6  7 7 4 8 . 4 2  1 4 6 5 . 6 3  
8 0 5 6 . 9 6  1 4 6 8  8 0 7 6 . 3 4  1 4 6 8 . 2 1  8 1 1 2 . 5 8  1 4 6 8 . 8 6  

2 3  Spillway Flow 



Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

6170.21 0 5  9691.74 .0510238.95 .05 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan 
9691.7410238.95 442.05 443.33 435.7 .1 .3 

Blocked Obstructions n u , =  2 
Sta L Sta R Elev Sta L Sta R Elev 

6170.21 8765.27 147011970.0912169.72 1470 

CROSS SECTION OUTPUT Profile (IPF 2 

E.G. Elev ltti 
Vel Head I it1 
W.S. Elev lfti 
Crit W.S. ifti 

1469.04 Element 
0.09 Wt. n-Val. 

1468.95 Reach Len. lfti 

Lett OB Channel Right OB 
0.050 0.050 0.050 
442.05 443.33 435.70 
947.12 1019.05 1027.94 Flow Area isq It) 

0.004229 Area isq ftl 
6466.00 Flow icfs) 
3018.50 Top Wldth (ftl 

2.16 Avg. Vel. ift/s) 
4.33 Hydr. Depth (£ti 

99426.1 Conv. (cfsl 
441.07 Wetted Per. ifti 
1464.62 Shear ilblsq ftl 

1.23 Stream Power (lblft 
2.13 Cum Volume (acre-ftl 
0.00 Cum SA (acres1 

a E.G. Slope Iftlftl 
Q Total lcfsi 
Top Wldth (fti 
Vel Total (ftls] 
Max Chl Dpth ifti 
Conv. Total (cis1 
Length Wtd. ifti 
Min Ch El I ftl 
Alpha 
Frctn Loss Iftl 
C & E LOSS Iftl 

Warning: Divided flow computed for this cross-section. 
Warning: The energy loss was greater than 1.0 Et (0.3 ml. between the current and previous cross 

section. This may indicate the need for additional cross sections. 

FLOW DISTRIBUTION OUTPUT Profile #PF 2 

Left Sta 
ifti 
8635.28 

Right Sta 
Iftl 
8987.43 

Flow 
ICfSI 

19.19 

Area 
isq £ti 
31.97 
404.40 
510.75 
161.88 
185.21 
198.40 

W.P. Velocity 
Iftlsi 
0.60 
1.92 
2.25 
2.46 
2.69 

Vineyard FllS 2 3  Spillway Flow 
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Warning: The energy loss was greater than 1.0 ft (0.3 mi. between the current and previous cross 
section. This may indicate the need for additional cross sections. 

CROSS SECTION RIVER: Vineyard Spillwa 
REACH: Vineyard RS: 16.293 

INPUT 
Description: 
Station Elevation Data nm= 9 11 ~ ~ ~ ~ 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
5892.28 1467.56 5937.77 1467.11 5955.32 1466.95 5964.07 1466.42 5976.76 1.466 
6013.58 1464.75 6037.78 1464.45 6085.82 1464 6137.77 1463.52 6237.78 1463.4 

Manning's n Values n m =  3 
Sta n Val Sta n Val Sta n Val 

5892.28 .05 9464.31 .05 10122.6 .05 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan 
9464.31 10122.6 505.8 506.02 508.51 .I .3 

Blocked Obstructions n m =  2 
Sta L Sta R Elev Sta L Sta R Elev 

5892.28 8423 146611684.21 11997.2 1466 

CROSS SECTION OUTPUT Profile #PF 2 

E.G. Elev iftl 
Vel Head (ft) 
W.S. Elev (£ti 
Crit W.S. (Et) 
E.G. Slope iftlftl 
Q Total lcfs) 
Top Width (ftl 
Vel Total Iftlsl 
Max Chl Dpth Iftl 
Conv. Total (=£st 
Length Wtd. Iftl 
Min Ch El Ifti 
Alpha 
Frctn Loss (£ti 
C & E LOSS itti 

Element Left OB Channel Right OB 
Wt. n-Val . 0.050 0.050 0.050 
Reach Len. 1 ftl 505.80 506.02 508.51 
Flow Area isq £ti 938.99 813.17 1485.08 
Area (sq £ti 938.99 813.17 1485.08 
Flow lcfsl 1781.61 1798.04 2886.34 
Top Width lftl 957.68 658.29 1461.24 
Avg. Vel. lLt/sl 1.90 2.21 1.94 
Hydr. Depth lttl 0.98 1.24 1.02 
Conv. icfsl 27537.7 27791.6 44613.0 
Wetted Per. (ft) 957.86 659.36 1461.25 
Shear (lblsq ftl 0.26 0.32 0.27 
Stream Power (lb/ft st 0.49 0.71 0.52 
Cum Volume (acre-ftl 879.41 177.72 202.33 
Cum SA lacres) 543.44 150.47 216.82 

Warning: The energy loss was greater than 1.0 it 10.3 ml. between the current and previous cross 
section. This may rndicate the need for additional cross sections. 

FLOW DISTRIBUTION OUTPUT Proflle #PF 2 

Left Sta Right Sta Flow Area W.P. %Conv. HydrD. Velocity 
lft) (€ti ICfSi (sq ftl lft) ift) Ift/s1 

Vincyard FRS 213 Spillway Flow 
Page 57 of 92 



warning:   he energy loss was greater than 1.0 ft (0.3 mi. between the current and previous cross 
section. This may indicate the need for additional cross sections. 

CROSS SECTION RIVER: Vineyard Spillwa 
REACH: Vineyard RS: 16.197 

INPUT 
Description: 
Station Elevation Data num= 92 

Sta rlev Sta Elev Sta Elev Sta Elev Sta Elev 

Manning's n Values n m =  3 
Sta n Val Sta n Val Sta n Val 

5632.08 .05 9627.34 .0510272.18 .05 

Bank Sta: Left Right Lengths: Left Channel Right 
9627.3410272.18 478.05 477.22 481.71 

Ineffective Flow numi 1 
Sta L Sta R Elev 

5632.08 8568.83 1464 
Rlocked Obstructions num= 2 

Sta L Sta R Elev Sta L Sta R Elev 
5632.08 8019.46 146411365.3711909.66 1464 

CROSS SECTION OUTPUT 

E.G. Elev lftl 
Vel Head lftl 
W.S. Elev Iftl -- ~ . . 
Crit W.S. (ftl 
E.G. Slope lft/ftl 
Q Total lcfs) 
Top Width lftl 
Vel Total Iftlsl 
Max Chl Dpth Ift) 
Conv. Total lcfsl 
Length Wtd. Iftl 
Min Ch El Iftl 
Alpha 

Profile WPF 2 

Element 
Wt. n-Val. 
Reach Len. ittl 
Flow Area (sq €ti 
Area lsq It) 
Flow Icfs) 
Top Width Iftl 
Avg. Vel. Iftfsl 
Hydr. Depth (It) 
Conv. icfsi 
Wetted Per. ift) 
Shear ilbfsq ftl 
Stream Power Ilbfft 

Vineyard FRS 
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Coeff Contr 
.1 

Left OB 
0.050 
478.05 

Channel Right 08 
0.050 0.050 
477.22 481.71 
398.11 951.23 

0.25 0.37 
0.44 0.84 

2 3  Spillway Flow 



Frctn Loss ift) 2.76 Cum Volume lacre-£ti 865.13 170.69 188.11 
C & E LOSS (£ti 0.00 Cum SA (acres) 530.00 142.90 202.18 

Warning: Divided flow computed for this cross-section. 
Warnlng: The energy loss was greater than 1.0 ft (0.3 mi. between the current and previous cross 

section. This may indicate the need for additional cross sections. 

FLOW DISTRIBUTION OUTPUT Profile #PF 2 

Left Sta Right Sta Flow Area W.P. 8 Conv. Hydr D. Veloclty 
lftl lfti ICES) lsq £ti lfti iftl i£t/si 
8428.76 8828.29 810.46 285.50 221.28 12.53 1.29 2.84 
8828.29 9227.81 1206.96 459.23 399.53 18.67 1.15 2.63 

Warning: 
Warning: 

Divided flow computed tor this cross-section. 
The energy loss was greater than 1.0 Et (0.3 ml. between the current and prevlous cross 
section. This may indicate the need for additional cross sections. 

CROSS SECTION RIVER: Vineyard Spillwa 
REACH: Vineyard RS: 16.106 

INPUT 

a Description: 
Station Elevation Data num= 152 

Sta Elev Sta Elev Sta Elev Sta Elev Sta E l e v  

Manning's n Values nu"= 3 
Sta n Val Sta n Val Sta n Val 

5510.69 .05 9586.5 .0510311.58 .05 

Vineyard FKS 213 Spillway Flow 
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Bank Sta: Left Right Lengths: Left Channel Right Coeff C o n t r .  Expan. 
9586.510311.58 451.05 514.19 546.94 .1 .3 

Ineffective Flow nu"= 1 
Sta L Sta R Elev 

5510.69 8400 1460 
alocked Obstructions n m =  2 

Sta L Sta R Elev Sta L Sta R Elev 
5510.69 7887.86 146111251.2611774.31 1461 

CROSS SECTION OUTPUT Profile WPP 2 

E.G. Elev Iftl 
Vel Head I f t I 
W.S. Elev ift) 
Crit W.S. Iftl 
E.G. Slope (ftlftl 
Q Total icfsl 
Top Width ift) 
Vel Total lft/s) 
Max Chl Dpth lftl 
Conv. Total icfs) 
Length Wtd. iftl 
Min Ch El ift) 
Alpha 
Frctn Loss iftl 
C & E LOSS ift) 

1459.61 Element 
0.09 Wt. n-Val. 

1459.52 Reach Len. ift) 
1459.03 Flow Area (sq ft) 

r , e f t  on Channel Right 08 
0.050 
546.94 
601.13 
601.13 
982.52 
896.62 
1.63 

0.005155 Area isq £ti 
6466.00 Flow icfsl 
3173.41 Top Width iftl 

2.26 Avg. Vel. iftlsl 
2.90 Hydr. Depth (ftl 

90055.8 Conv. Icfs) 
474.24 Wetted Per. iftl 
1456.90 Shear ilblsq ftl 

1.09 Stream Power Ilblft s )  
2.82 CumVolurne iacre-ftl 
0.00 CumSA iacresl 

Warning: The energy loss was greater than 1.0 ft 10.3 m). between the current and prevlous cross 
section. This may indicate the need for additional cross sections. 

FLOW DISTRIBUTION OUTPUT Profile WPF 2 

Left Sta Right Sta Flow Area W.P. % Conv. Hydr D. Velocity 
Iftl ift) icfs) isq it1 (ftl lftl (f~/sl 
R363.76 R771 . 7 4  776.79 370.91 371.35 12.01 1.00 2.09 

Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross 
section. This may indicate the need for additional cross sections. 

CROSS SECTION RIVER: Vineyard Spillwa 
REACH: Vineyard RS: 16.009 

INPUT 
Description: 
Station Elevation Data nun= 114 

Sta Elev Sta Elev Sta Elev 
1457.02 5571.96 1457.61 

sfn F . l p v  St.a Elev 

213 Spillway Flow 



Manning's n Values "urn= 3  
Sta n Val Sta n Val Sta n Val 

5 4 0 7 . 6 4  . 0 5  9 3 5 8 . 1 5  . 0 5 1 0 3 3 0 . 9 3  . 0 5  

Bank Sta: Left Right Lengths: Left Channel Right Coeft Contr. Expan 
9 3 5 8 . 1 5 1 0 3 3 0 . 9 3  3 0 5 . 1  3 9 6 . 0 1  3 9 4 . 6 2  .1 . 3  

Ineffective Flow n u =  2  
Sta L Sta R Elev Sta L Sta R Elev 

5 4 0 7 . 6 4  8 1 0 0  1460  1 1 3 3 5 1 1 6 6 5 . 4 7  1 4 6 0  
Blocked Obstructions n m =  1 

Sta L Sta R Elev 
5 4 0 7 . 6 4  7141 .64  1 4 6 1  

CROSS SECTION OUTPUT Profile #PF 2  

E.G. Elev Ifti 
V e l  Head Iftl 
W.S. Elev (ftl 
Crit W.S. ift) 
E.G. Slope (ftlft! 
Q Total Icfsl 
Top Width (ftl 
Vel Total (ftlsl 
Max Chl Dpth (it1 
Conv. Total Icfsl 
Length Wtd. (ftl 
Mln Ch El Iftl 
Alpha 
Frctn Loss (ftl 
C & E LOSS lft) 

1 4 5 6 . 7 8  Element 
0 . 1 1  Wt. n-Val. 

1 4 5 6 . 6 7  Reach Len. Iftl 
1 4 5 6 . 3 1  Flow Area lsq £ti 

0 . 0 0 6 9 3 5  Area isq fti 
6 4 6 6 . 0 0  Flow (cfsl 
4 0 6 3 . 4 0  Top Width (ftl 

2.45  Avg. Vel. (Ltlsl 
3 . 0 2  Hydr. Depth iftl 

7 7 6 4 3 . 2  Conv. (cfs! 
3 2 5 . 6 2  Wetted Per. (ftl 

1 4 5 3 . 8 3  Shear (lblsq £ti 
1 . 2 3  Stream Power (lblft si 
1 . 6 3  Cum Volume (acre-ftl 
0 . 0 1  Cum SA (acres) 

Left 0B 
0 . 0 5 0  

3 0 5 . 1 0  
1 6 6 4 . 6 0  
2 2 2 1 . 3 7  

Channel 
0 . 0 5 0  

3 9 6 . 0 1  
4 9 5 . 4 9  

Right OB 
0 . 0 5 0  

3 9 4 . 6 2  
4 7 5 . 4 2  

Warning: Divided flow computed for this cross-section. 
Warning: The cross-section end points had to be extended vertically for the computed water surface 
Warning: The energy loss was greater than 1 . 0  ft 10.3 ml. between the current and previous cross 

section. This may indicate the need for additional cross sections. 

FLOW DISTRIBUTION OUTPUT Profile #PF 2 

Left Sta Right Sta Flow Area W.P. % Conv. Hydr D. Velocity 
(ftl (ftl icfsl (sq ft) (ftl (Etl (ft/~I 
7777.95  8 1 7 3 . 0 0  3 3 2 . 8 3  1 0 6 . 3 8  7 3 . 0 0  5 . 1 5  1 . 4 6  3 . 1 3  
8173 . 0 0  8 5 6 8 . 0 5  2153 .48  6 4 0 . 8 6  3 9 5 . 0 5  3 3 . 3 0  1 . 6 2  3 . 3 6  

Warning: Divided flow computed for this cross-section. 

a Warning: The cross-section end points had to be extended vertically for the computed water surface 
Warning: The energy loss was greater than 1 . 0  Lt 10.3  mi, between the current and previous cross 

section. This may indicate the need tor add~tional cross sections. 

CROSS SECTION RIVER: Vineyard Spillwa 
- 
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REACII: Vlneyard RS: 15.934 

INPUT 
Description: 
Station Elevation Data num= 104 

Sta Elev Sta Elev Sta 
5338.44 1454.34 5405.98 1454.11 5438.45 

Elcv Sta Elev Sta Elev 
1454.74 5521.3 1455.66 5532.69 1455.57 

Manning's n Values num= 3 
Sta n Val Sta n Val 6ta n Val 

5338.44 .05 9889.1 .0510368.55 .05 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan 
9889.110368.55 477 504.08 492.54 .1 .3 

Ineffective Flow num= 2 
Sta L Sta R Elev Sta L Sta R Elev 

5338.44 7900 1458 1153011831 .69 1458 
Blocked Obstruct~ons n m =  2 

Sta 1, Sta R Elev Sta L Sta R Elev 
5338.44 7173.5 1464 9708.88 9868.91 1461.08 

CROSS SECTION OUTPUT Profile %PF 2 

E.G. EleV ifti 
vel Head l ftl 

Element 
Wt. "-Val. 
Reach Len. (£ti 
Flow Area isq ftl 
Area lsq ft) 
Flow icfsi 
Top Width Iftl 
Avg. Vel. iftlsl 
Hydr. Depth Iftl 
conv. (cfs) 
Wetted Per. ift) 
Shear ilblsq Et) 
Stream Power (lblft si 
Cum Volume lacre-ft) 
cum s n  (acres) 

Lett 08 
0.050 

477.00 

Channel 
0.050 
504.08 
270.73 

Right 08 
0.050 
492.54 
772.33 

W.S. Elev Iftl 
Crit W.S. Iftl 
E.G. Slope iftlftl 
Q Total Icfsl 
Top Width ifti 
Vel Total (ftlsl 
Max Chl Dpth ift) 
Conv. Total (cfsl 
Length Wtd. ift) 
Min Ch El lftl 
Alpha 
Frctn Loss ift) 
C & E LOSS ift) 

Warning: Divided flow computed for this cross-section. 
Warning: The energy loss was greater than 1.0 £t (0.3 m). between the current and previous cross 

section. This may indicate the need for additional cross sections. 

FLOW DISTRIBUTION OUTPUT Profile %PF 2 

Left Sta Right Sta 
Ift) Ift) 
7613.77 8068.84 

Flow Area W.P. 
(cfsl isq ftl ifti 

835.70 318.79 168.84 

% conv. Hydr D. Velocity 
iftl 1ftIs1 

12.92 1.89 2.62 
35.85 1.92 2.65 8068.84 8523.90 

8523.90 8978.97 
8978.97 9434.03 
9434.03 9889.10 
LB 9889.10 9984.99 
9984.99 10080.88 
10080.88 10176.77 
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Warning: Divided flow computed for this cross-section. 
Warning: The energy loss was greater than 1 . 0  ft 10.3 ml. between the current and previous cross 

section. This may indlcate the need for additional cross sections. 

CROSS SECTION RIVER: Vineyard Spillwa 
REACH: Vlneyard RS: 1 5 . 8 3 8  

1.NPUT 
Description: 
Station Elevatiorl Data num= 68 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
5 3 1 7 . 6 8  1452 5 3 9 5 3 4 5 1 . 7 5  5412 1452 5430 1 4 5 2 . 8  5460  1 4 5 2  

5470 1454 5 4 8 3  1 4 5 3 . 9  5 4 9 5  1454 5 6 8 5  1 4 5 2  5 7 3 0  1 4 5 1 . 8  

I Mannino's n Values 3  

Bank Sta: Left Right ~engths: Left Channel Right Coeff Contr. Expan 
9630 10200 5 0 6 . 8 3  4 9 8 . 0 4  4 9 4 . 9 3  . I  . 3  

Blocked Obstructions nun= 1 
Sta L Sta R Elev 

5 3 1 7 . 6 8  7 8 0 5 . 7 9  1 4 5 4 . 8  

CROSS SECTION OUTPUT Profile #PF 2  

E.G. Elev lit1 
Vel Head lftl . . 
W.S. Elev (ftl 
Crit. W.S. (ft] 
E.G. Slope (ftlftl 
Q Total Icfsl 
Top Width (€ti 
Vel Total (ftlsl 
Max Chl Dpth (£ti 
conv. Total (cfsl 
Length Wtd. (Etl 
Min Ch El Iftl 
Alpha 
Frctn Loss (€ti 
C & E LOSS (ftl 

Element 
Wt. n-Val. 
Reach Len. (Etl 
Flow Area (sq ft) 
Area (sq ftl 
Flow Icfsl 
Top Wldth lftl 
Avg. Vel. (ft/si 
Hydr. Depth (£ti 
Conv. Icfs) 
Wetted Per. Ift) 
Shear llblsq ftl 
Stream Power (lb/ft 
Cum Volume (acre-ftl 
Cum SA lacresl 

Left OB Channel Right OB 
0 . 0 5 0  0 . 0 5 0  

4 9 8 . 0 4  4 9 4 . 9 3  
5 2 1 . 6 0  8 4 2 . 6 6  
5 2 1 . 6 0  8 4 2 . 6 6  

Warning: The energy loss was greater than 1 . 0  ft 1 0 . 3  ml. between the current and previous cross 
sectlon. This may indicate the need for additional cross sections. 

FLOW DISTRIBUTION OUTPUT Profile #PF 2  

Left Sta Right Sta a (ftl 
Flow Area W.P. 8 Con". Hydr D .  Velocity 

lftl lcfsl 1sq ttl (ftl iftl Iftlsl 
7 9 0 5 . 0 7  8 3 3 6 . 3 0  7 0 0 . 0 9  3 2 6 . 4 3  3 2 1 . 2 3  1 0 . 8 3  1 . 0 2  2 . 1 4  
8 3 3 6 . 3 0  8767.54  1 1 3 0 . 2 3  4 8 9 . 5 0  4 3 1 . 2 3  1 7 . 4 8  1 . 1 4  1.71 - - -  
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Warning: The enerqy l o s s  was greater than 1 . 0  ft ( 0 . 3  ml. between the current and previous cross 
section. This may indicate the need for additional cross sections. 

CROSS SECTION RIVER: Vineyard Spillwa 
REACH: Vineyard RS: 1 5 . 7 4 4  

INPUT 
Description: 
Station Elevation Data nun= 3 5  

Sta Elev Sta Elev Sta Elev SLa Elev Sta Elev 
6 8 1 8 . 2 6  1 4 5 2 . 3  7040 1452 7160 1 4 5 0  7340 1 4 4 9 . 1  7430  1 4 4 9 . 1  

7680  1 4 5 0  8040 1452 8 0 7 0  1 4 5 2 . 3  8100  1452 8190 1450 
8370 1 4 4 8 . 9  8460  1 4 4 8  8 4 7 0  1 4 4 8  8770 1 4 4 9 . 3  9090 1 4 4 8  
9110 1 4 4 8  9160 1 4 4 8 . 7  9240  1 4 4 8  9450 1 4 4 8  9510 1 4 4 9 . 7  
9790 1 4 4 9 . 3  1 0 0 0 0  1 4 4 5 . 3  1 0 0 7 0  1 4 4 9 . 7  1 0 1 4 0  1 4 4 9 . 3  1 0 5 9 0  1 4 5 0  

1 0 7 3 0  1 4 5 0 . 5  1 0 8 2 0  1 4 5 0 . 2  1 0 8 7 0  1 4 5 0 . 7  1 1 0 5 0  1 4 5 0  1 1 1 1 0  1 4 4 9 . 2  
1 1 2 3 0  1 4 4 9 . 8  11420 1 4 4 9 . 5  1 1 6 3 0  1 4 5 0  1 1 7 0 0  1 4 5 0  1 1 7 9 0  1 4 5 0 . 3  

Manning's n Values num= 3  
Sta n Val SLn n Val Sta n Val 

6 8 1 8 . 2 6  . 0 5  9160 . 0 5  1 0 0 7 0  . 0 5  

Bank Sta: Left Right 1,enqths: Left Channel Right Coeff Contr 
9160 1.0070 4 4 8 . 0 7  4 8 6 . 9 4  5 0 9 . 5 1  .1  

Blocked Obstructions num= 1 
Sta L Sta R Elev 

6818.26  8 0 7 4 . 3 8  1 4 5 2 . 7 9  

CROSS SECTION OUTPUT Profile BPF 2 

E.G. Elev iftl 
Vel Head Iftl 
W.S. Elev (ftl 
Crit W.S. iftl 
E.G. Slope iftlftl 
Q Total (cfsl 
Top Width iftl 
Vel Total ift1.5) 
Max Chl Dpth ift) 
Conv. Total ICES) 
Length Wtd. Ift) 
Min Ch El ifti 
Alpha 
Prctn Loss iftl 
C & E LOSS (Etl 

Element 
Wt. n-Val 
Reach Len. If tl 
Flow Area lsq f tl 
Area isq ftl 
Flow icfsl 
Top Width iftl 
Avq. Vel. iftlsl 
Hydr. Depth iftl 
Conv. lcfsi 
Wetted Per. (Etl 
Shear ilblsq ftl 
Stream Power Ilblft 
Cum Volume (acre-ftl 
Cum SA lacresl 

Channel 
0 . 0 5 0  

486 .94  

Warning: Divided flow computed for this cross-section. 
Warning: The energy loss was greater than 1 . 0  ft 1 0 . 3  m). between the current and previous cross 

section. This may indicate the need for additional cross sections. 

FLOW DISTRIBUTION OUTPUT Profile IPF 2 

Left Sta Right Sta Flow Area W. P. B Conv. Hydr D. Velocity 
Iftl lfti icfsl isq £ti Iftl iftl iftIS1 
7 9 8 9 . 1 3  8 2 2 3 . 3 0  2 . 7 8  4 . 7 3  3 5 . 0 7  0 . 0 4  0 . 1 3  0 . 5 9  
8 2 2 3 . 3 0  8 4 5 7 . 4 8  5 4 2 . 9 8  2 3 9 . 2 7  2 3 4 . 1 8  8 . 4 0  1 . 0 2  2 . 2 7  
8 4 5 7 . 4 8  8 6 9 1 . 6 5  1 1 2 8 . 1 0  3 7 1 . 0 4  2 3 4 . 1 8  1 7 . 4 5  1 . 5 8  3 . 0 4  
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Warning: Divided flow colnputed for this cross-section. 
Warning: The energy loss was greater than 1.0 ft 10.3 mi. between the current and previous cross 

section. This may indicate the need for addltlonal cross sections. 

CROSS SECTION RIVER: Vineyard Spillwa 
REACH: Vineyard RS: 15.652 

INPUT 
Descrlptlon: 
Statlon Elevation Data 

Sta Elev Sta 
6819.57 1450.5 6900 

11200 1447.5 11310 

Manning's n Values 
Sta n Val Sta 

6819.57 .05 9120 

n m =  
Elev 
1450 

n m =  
n Val 

.05 

3 9 
Sta Elev Sta 
7090 1448 7290 
7650 1448 7700 
8240 1449.4 8370 
9060 1446 9120 
9480 1446.9 9590 
9970 1447.6 10060 
10790 1448 10960 
11400 1447.6 11690 

3 
Sta n Val 

10630 .05 

Elev 
1446.9 
1447.2 
1448 
1446 

1446.2 
1446.5 
1447.4 
1448 

Sta Elev 
7440 1448 
7770 1448 
8550 1446 
9180 1444.3 
9730 1446.6 
10140 1446.7 
11030 1446.9 

Bank Sta: Left Rlght Lengths: Left Channel Right Coeff Contr. Expan. 
9120 10630 501.22 512.24 506.96 .1 .3 

Blocked Obstructions n m =  1 
Sta L Sta R Elev 

6819.57 8256.2 1450.4 

CROSS SECTION OUTPUT Profile #PF 2 

E.G. Elev iftl 
Vel Head ittl 
W.S. Elev lft) 
Crlt W.S. ift) 
E.G. Slope iftlftl 
Q Total lcfs) 
Top Width (ftl 
Vel Total (ftlsl 
Max Chl Dpth iftl 
Conv. Total lcfsl 
Length Wtd. lft) 
Mln Ch El lftl 
Alpha 
Frctn Loss Ift) 
C h E LOSS lftl 

1447.91 Element Lett OB Channel Right OB 
0.07 Wt. n-Val. 0.050 0.050 0.050 

1447.84 Reach Len. ift) 501.22 512.24 506.96 
Flow Area isq ft) 1011.87 1865.63 298.61 

0.003708 Area lsq ft) 1011.87 1865.63 298.61 
6466.00 Flow icfsl 2264.82 3905.64 295.54 
2973.09 Top Width iftl 735.56 1499.26 738.27 

2.04 Avg. Vel. lft/sl 2.24 2.09 0.99 
3.54 Hydr. Depth iftl 1.38 1.24 0.40 

106189.1 Con". icfsl 37194.4 64141.0 4853.6 
508.08 Wetted Per. iftl 735.58 1499.33 738.27 
1444.30 Shear Ilblsq ft) 0.32 0.29 0.09 

1.07 Stream Power ilb/ft sl 0.71 0.60 0.09 
2.55 Cum Volume Iacreftl 752.23 125.30 145.32 
0.01 C m S A  (acres) 439.25 90.81 124.16 

Warning: Divided flow computed for this cross-section. 
Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less 

than 0.7 or greater than 1.4. This may indicate the need for additional cross sections 
Warning: The energy loss was greater than 1.0 ft 10.3 ml. between the current and prevlous cross 

section. This may indicate the need for additional crass sections. 

FLOW DISTRIBUTION OUTPUT Profile #PF 2 
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Left Sta Rlght Sta Flow Area W.P. % Conv. Hydr D. Velocity 
(Ft1 ifti (cfsl isq ftl lftl ifti ift/si 
8 1 9 9 . 8 3  8 4 2 9 . 8 7  8 . 0 0  1 1 . 4 7  4 5 . 4 4  0 . 1 2  0 . 2 5  0 . 7 0  
8 4 2 9 . 8 7  8 6 5 9 . 9 1  6 8 4 . 1 6  3 1 6 . 5 5  2 3 0 . 0 5  1 0 . 5 8  1 . 3 8  2 . 1 6  

Warning: Divided flow computed for this cross-section. 
Warning: The conveyance ratio [upstream conveyance divided by downstresm conveyance1 1 s  l e s s  

than 0.7 or greater than 1 . 4 .  This may indicate the need for additional cross sections. 
Warning: The energy loss was greater than 1 . 0  ft 1 0 . 3  ml. between the current and previous cross 

section. This may indicate the need for additional cross sections. 

CROSS SECTION RIVER: Vineyard Spillwa 
REACH: Vineyard RS: 1 5 . 5 5 5  

INPUT 
Description: 
Station Elevation Data num= 5 0  

Sta Elev Sta Elev Sta Elev 
6 5 8 9 . 7 5  1 4 4 6  6760 1 4 4 4  6770 1 4 4 3 . 8  

7070  1 4 4 3 . 1  7160 1 4 4 3 . 2  7270  1 4 4 3 . 8  
7970  1446 8120 1 4 4 6 . 5  8 1 8 0  1 4 4 6 . 1  
8330  1 4 4 5 . 7  8350  1 4 4 6  8430 1 4 4 6 . 3  

Manning's n Values num= 3  
Sta n Val Sta n Val Sta n Val 

6 5 8 9 . 7 5  . 0 5  8930 ,051 1 0 2 9 0  . 0 5  

Bank Sta: Left Right Lengths: Left Channel 
8930 1 0 2 9 0  5 0 4 . 2 4  4 9 3 . 8 6  

Blocked Obstructions "urn= 1 
Sta L Sta R Elev 

6 5 8 9 . 7 5  8 4 3 9 . 3 9  1 4 4 7  

Sta Elev Sta Elev 
6890 1 4 4 3 . 9  6980  1 4 4 3 . 9  
7620 1 4 4 4  7820 1 4 4 5 . 6  
8280 1 4 4 6 . 5  8310  1 4 4 6  
8470 1 4 4 6  8580 1 4 4 4  
8930 1444 9000 1442 
9700 1 4 4 4 . 3  9780 1 4 4 4 . 9  

Right Coeff Contr. Expan. 
4 8 8 . 7 8  . I  . 3  

CROSS SECTION OUTPUT 

E.G. Elev Ifti 
Vel tiead 1 fti 
W.S. Elev Iftl 
Crlt W.S. (Et) 
E.G. Slope (ftlftl 
Q Total Icfsl 
Top Width I€tl 
Vel Total (€t/s1 
Max Chl ~ p t h  Ifti 
Canv. Total (cfsi 
Length Wtd. (€ti 
Min Ch El Ifti 
Alpha 
F~ctn Loss [ttl 
C & E LOSS (ftl 

Profile #PF 2  

1 4 4 5 . 3 5  Element 
0.12 Wt. n-Val. 

1 4 4 5 . 2 2  Reach Len. Iftl 
Flow Area (sq €ti 

0 . 0 0 7 3 1 4  Area (sq f t l  
6 4 6 6 . 0 0  Flaw (cfs1 
2 5 2 3 . 4 9  Top Width ifti 

2 . 6 9  Avg. Vel. Ift/s1 
3 . 2 2  Hydr. Depth ifti 

7 5 6 0 5 . 7  Conv. (cfsl 
4 9 5 . 2 4  Wetted P e r .  lftl 

1 4 4 2 . 0 0  Shear [lb/sq ftl 
1.11 Stream Power [lb/Et si 
2 . 1 0  Cum Volume lacre Etl 
0 . 0 2  Cum SA (acres1 

Left OD Channel 
0 . 0 5 0  0 . 0 5 0  

5 0 4 . 2 4  4 9 3 . 8 6  
6 1 9 . 8 5  1 2 7 5 . 3 6  

Right OB 
0 . 0 5 0  

4 8 8 . 7 8  
5 0 8 . 8 2  
5 0 8 . 8 2  

Warnlng: Divided f l o w  computed for this cross-section. 
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Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance1 is less 
than 0.7 or greater than 1.4. This may indicate the need for additional cross sections 

Warnina: The enerov loss was oreater than 1.0 ft (0.3 mi. between the current and orevlous cross 
section. Thrs may indicate the need for additional cross sections 

FLOW DISTRIBUTION OUTPUT Profile #PF 2 

Left Sta Right Sta Flow Area W.P. % Conv. Hydr D. Velocity 
iftl ift) ifti 

Warning: Divided flow computed For this cross-section. 
Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance1 is less 

than 0.7 or greater than 1.4. This may indicate the need for additional cross sections 
Warning: The energy loss was greater than 1.0 tt (0.3 m), between the current and previous cross 

section. This may indicate the need for additional cross sections. 

CROSS SECTION RIVER: Vineyard Spillwa 
REACH: Vineyard RS: 15.461 

INPUT 
Description: 
Station Elevation Data nun= 53 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
6450.31 1444 6530 1442 6650 1441.1 6720 1440.7 6940 1440.8 

7140 1441.4 7240 1440.7 7340 1440.8 7430 1440.8 7780 1442 
7880 1442.7 7940 1442 7990 1442 8220 1444 8290 1444 
8430 1442 8620 1444 8670 1444.5 8720 1444 8790 1442 
8840 1442 8920 1440 9000 1441 9040 1441 9070 1440 
9320 1441.3 9400 1442 9480 1442.2 9550 1442 9620 1442 
9660 1442 9680 1441.7 9710 1442 98201442.4 9910 1444 
9960 1444 10020 1443.2 10320 1443.1 10420 1442.6 10510 1442 

Manning's n Values n m =  3 
Sta n Val Sta n Val Sta n Val 

6450.31 .05 9040 .05 10590 .05 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan 
9040 10590 520.38 503.9 438.05 .1 .3 

Blocked Obstructions num= 1 
Sta L Sta R Elev 

6450.31 8679.34 1445.59 

CROSS SECTION OUTPUT Profile #PF 2 

E.G. Elev (ftl 1443.22 Element Left OB Channel 
Vel Head (ftl 0.06 Wt. n-Val. 0.050 0.050 
W.S. Elev (Etl 1443.17 Reach Len. (ft) 520.38 503.90 
Crit W.S. (ft) Flow Area isq ftl 556.11 1508.00 
E.G. Slope (ftlftl 0.002778 Area isq €ti 556.11 1508.00 
Q Total icfsl 6466.00 Flow (cfsi 1341.57 2607.90 
Top Width Iftl 2879.32 Top Width IEtl 290.91 1299.84 
Vel Total Iftlsl 1.83 Avg. Vel. iftlsl 2.41 1.73 
Max Ch1 Dpth (ft) 3.17 Hydr. Depth ift) 1.91 1.16 
Conv. Total (cfsl 122678.6 Conv. (cfsl 25453.4 49479.4 
Length Wtd. iftl 482.99 Wetted Per. iEt) 290.96 1299.88 
Min Ch El ift) 1440.00 Shear (lblsq ft) 0.33 0.20 
Alpha 1-06 Stream Power (lblft s )  0.80 0.35 
Frctn Loss (ftl 2.51 Cum Volume (acre-ftl 736.03 91.05 
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C k E 1 . 0 ~ ~  !Etl 0 . 0 1  Cum SA lacresl 4 2 8 . 5 2  6 1 . 6 7  1 0 1 . 4 4  

Warning: Divided flow computed for this cross-section. 
Warning: The conveyance ratio (upstream conveyance div~ded by downstream conveyilncel is less 

than 0 . 7  or greater than 1 . 4 .  This may indicate the need Lor additional cross sections. 
Warning: The energy loss was greater than 1 . 0  ft 10.3 mi. between the current and previous cross 

section. This may indicate the need for additional cross sections. 

FLOW DISTRIBUTION OUTPUT Profile IiPF 2  

Left Sta 
(ftl 

Right Sta 
lit1 

Flow 
lcfsi 
1 2 . 9 6  

Area 
1sq £ti 

1 4 . 5 7  
5 4 1 . 5 4  

W.P. 
!£ti 

3 1 . 9 5  
2 5 9 . 0 0  

9. Conv. Hydr 0. Velocity 
l£t) !Etlsi 

Warning: Divided flow computed for this cross~section. 
Warning: The conveyance ratio (upstream conveyance divided by downstream conveyancel is less 

than 0 . 7  or greater than 1 . 4 .  This may indicate the need for additional cross sections. 
Warning: The energy loss vias greater than 1 . 0  ft ( 0 . 3  mi. between the current and previous cross 

section. T h ~ s  may indicate the need for additional cross sections. 

CROSS SECTION RIVER: Vlneyard Spillwa 
REACH: Vineyard RS: 1 5 . 3 6 6  

INPUT 
Description: 
Station Elevation Data 6 7  

Sta Elev 
7200 1 4 4 3  

num= 
Elev 
1 4 4 3  

1 4 3 7 . 8  
1 4 3 8  

Sta Elfv Sta 
7440 1 4 4 2  7530 
7840 1 4 3 8 . 8  7910  

Elev 
1 4 4 0  
1 4 4 0  
1 4 3 8  

Sta Elev sta 
5 9 7 2 . 9 6  1 4 4 2 . 9  6490  

7580 1 4 3 8  7630 

Manning's n Values n u =  3  
Sta n Val sta n Val Sta n Val 

5 9 7 2 . 9 6  . 0 5  8980 0 5  1 0 2 3 0  . 0 5  

Bank Sta: Left Right Lengths: Left Channel Right Coeif Cantr. Expan 
8980 1 0 2 3 0  464  4 9 8 . 4 1  5 1 6 . 6 1  .1 . 3  

Blocked Obstructions num= 2  
Sta L Sta R Elev Sta L Sta R Elev 

5 9 7 2 . 9 6  8 6 7 0 . 9 2  1 4 4 2 . 7 8 1 0 1 6 3 . 3 8  1 2 2 6 0  1 4 3 8 . 1 8  

CROSS SECTION OUTPUT Profile PPF 2  

E.G. Elev IEtl 1 4 4 0 . 7 1  Element Left OB Channel Right OB 

vel Head Ifti 0 . 1 6  Wt. n-Val. 0 . 0 5 0  0 . 0 5 0  0 . 0 5 0  
W.S. Elev Ift) 1 4 4 0 . 5 5  Reach Len. Iftl 4 6 4 . 0 0  4 9 8 . 4 1  5 1 6 . 6 1  
Crit W.S. Ifti Flow Area lsq fti 1 0 3 . 1 4  1 2 0 5 . 4 2  8 0 7 . 3 4  
E.G. Slope iftlftl 0 . 0 1 3 0 9 8  Area lsq ftl 1 0 3 . 1 4  1 2 0 5 . 4 2  8 0 7 . 3 4  
0 Total Icfsl 6 4 6 6 . 0 0  Flow (cLsi 2 4 8 . 4 7  4 2 3 7 . 4 5  1 9 8 0 . 0 7  
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Top Width I ft) 2638.61 Tap Wldth Itti 
Vel Total Iftlsl 3.06 Avg. Vel. lftls) 
Mar Chl Dpth lft) 2.55 H ~ d r .  De~th lfti 
Conv. Total Icfs) 56497.4  on^. (cis) 2171.1 37025.2 17301.1 
Length Wtd. lft) 503.98 Wetted Per. lft) 173.03 1147.20 1318.45 
Mln Ch El Iftl 1438.00 Shear Ilblsq £ti 0.49 0.86 0.50 
Alpha 1.09 Stream Power ilblft s )  1 1 7  3.02 1.23 
Frctn Loss lfti 1.60 Cwn Volume lacre-ft) 732.09 75.36 118.06 
C & E Loss iftl 0.04 Cum SA (acres) 425.75 47.46 88.33 

Warning: Divided flow computed for this crosssection. 
Warning: The conveyance ratlo (upstream conveyance divided by downstream conveyance1 is less 

than 0.7 or greater than 1.4. This may lndicate the need for additional cross sections 
Warning: The energy loss was greater than 1.0 i t  (0.3 mi. between the current and previous cross 

section. This may indicate the need for additional cross sections. 

FLOW DISTRIBUTION OUTPUT Profile #PF 2 

Left Sta 
ift) 
8679.30 
LB 8980.00 
9230.00 
9480.00 
9730.00 
9980.00 
10230.00 
10433.00 

Right Sta 
lft) 
8980.00 
9230.00 
9480.00 
9730.00 
9980.00 
RB 10230.00 
10433.00 
10636.00 

Flow 
ICfS) 

248.47 
2444.20 
954.27 
457.53 
113.45 
268.02 
147.13 
258.04 
243.51 
400.09 
189.71 
717.21 
24.37 

Area 
lsq ft) 
103.14 
517.73 
294.45 
189.43 
66.38 
137.44 
84.23 
118.00 
113.96 
153.52 
98.11 
217.90 
21.61 

W.P. 
lftl 

173.03 
250.03 
250.00 
250.00 
147.16 
250.01 
203.01 
203.00 
203.00 
203.00 
203.00 
203.02 
100.43 

% Conv. 

3.84 
37.80 
14.76 
7.08 
1.75 
4.15 
2.28 
3.99 
3.77 
6.19 
2.93 
11.09 
0.38 

lfti 
0.60 
2.07 
1.18 
0.76 

Velocity 
Ittls) 
2.41 
4.72 
3.24 
2.42 
1.71 
1.95 
1.75 
2.19 
2.14 
2.61 
1.93 
3.29 
1.13 

Warning: Divided flow computed for this cross-section. 
Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less a than 0.7 or greater than 1.4. This may indicate the need for additional cross sections 
Warning: The energy loss was greater than 1.0 ft 10.3 m). between the current and previous cross 

section. This may indicate the need for additional cross sections. 

CROSS SECTION RIVER: Vineyard Splllwa 
REACH: Vineyard RS: 15.272 

INPUT 
Description: Top of bank for "Western Diversion" stations 8750 to 

8780. 

Blocked Obstruction on the south side of the cross 
section was used to eliminate this area from the HEC-RAS hydraulic 
calculations as flows do not overtop the diversion. 

Station Elevation Data nun= 60 
Sta Elev Sta Elev Sta Elev Sta Elev Sta F l  ev 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

5483.92 .05 8880 .05 10350 .05 

Bank Sta: Left Right Lengths: Lett Channel Rlght Coeff Contr. Expan 
8880 10350 450 477.77 520 .3 .5 

Ineffective Flow nun= I 
Sta L Sta R Elev 
10350 10400 1440 
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Blocked Obstruct~ons num= 1 
Sta I, Sta R Elev 

5 4 8 3 . 9 2  8870 1440  

CROSS SECTION OUTPUT 

E.G. Elev iftl 
Vel Head ifti 
W.S. Elev ift) 
Crit W.S. Iftl 
E.G. Slope i€t/ft) 
Q Total Icfsl 
Top Width ift) 
Vel Total ift/si 
Max Chl Dpth iftl 
Con". Total ictsl 
Length Wtd. !ftl 
Min Ch El ift) 
Alpha 
Frctn Loss lfti 
C & E LOSS iftl 

Profile #PF 

1 4 3 9 . 0 8  
0 . 0 4  

1 4 3 9 . 0 4  
1.437.83 

0 .001384  
6 4 6 6 . 0 0  
2 6 2 8 . 8 2  

1 . 5 4  
4 . 2 4  

1 7 3 8 0 5 . 0  
4 8 9 . 7 9  

1 4 3 4 . 8 0  
1 . 0 0  
0  8 5  
0 . 0 5  

2  

Element Left OB Channel Right 05 
Wt. "Val. 0 . 0 5 0  0 . 0 5 0  0 . 0 5 0  
Reach Len. !ftl 4 5 0 . 0 0  4 7 7 . 7 7  5 2 0 . 0 0  
Flow Area isq £ti 2 . 7 0  2 5 2 5 . 3 5  1 6 8 0 . 8 1  
Area isq ftl 2 . 7 0  2 5 2 5 . 3 5  1 7 5 6 . 0 6  
Flow (cfsl 1 . 9 0  4 0 0 4 . 2 4  2 4 5 9 . 8 6  
Top Width ifti 5 . 1 9  1 4 7 0 . 0 0  1 1 5 3 . 6 2  
Avg. Vel. ift/sl 0 . 7 0  1 . 5 9  1 . 4 6  
Hydr. Depth !£ti 0 . 5 2  1 . 7 2  1 . 5 2  
Conv. ICES) 5 1 . 1  1 0 7 6 3 3 . 4  6 6 1 2 0 . 5  
Wetted Per. iftl 5 . 2 9  1 4 7 0 . 3 5  1 1 0 3 . 6 5  
Shear ilb/sq ftl 0 . 0 4  0 . 1 5  0 . 1 3  
Stream Power ilb/€t sl 0 . 0 3  0 . 2 4  0 . 1 9  
Cum Volwne iacre-£ti 7 3 1 . 5 3  5 4 . 0 1  1 0 2 . 8 6  
Cum SA (acres) 4 2 4 . 8 0  3 2 . 4 9  7 3 . 6 7  

PLOW DISTRIBUTION OUTPUT Profile BPF 2  

Left Sta 
lit) 
8 5 4 0 . 3 9  
LB 8 8 8 0 . 0 0  
9 1 7 4 . 0 0  
9 4 6 8 . 0 0  
9 7 6 2 . 0 0  
1 0 0 5 6 . 0 0  

Right Sta 
iftl 
8 8 8 0 . 0 0  
9 1 7 4 . 0 0  
9 4 6 8 . 0 0  
9 7 6 2 . 0 0  
1 0 0 5 6  .OO 
RB 1 0 3 5 0 . 0 0  

Flow 
iCfS1 
1 . 9 0  

1 6 6 3 . 1 0  
7 7 9 . 0 4  
6 4 6 . 5 6  
2 3 2 . 7 3  
6 8 2 . 8 1  
2 1 1 . 8 5  
3 1 4 . 0 5  
2 5 5 . 6 6  
3 2 3 . 1 4  
6 1 3 . 5 4  
3 8 4 . 3 1  
3 0 2 . 2 4  

5 3 . 1 4  
1 . 9 1  

Area 
isq ftl 

2 . 7 0  
8 1 6 . 1 0  
5 1 7 . 5 6  
4 6 2 . 7 9  
2 5 0 . 7 1  
4 7 8 . 1 9  
1 4 6 . 8 3  
2 2 2 . 9 9  
1 9 7 . 0 9  
2 2 6 . 8 4  
3 3 3 . 2 6  
2 5 1 . 7 0  
2 1 7 . 9 2  

7 6 . 7 9  
7 . 3 8  

W.P. 
!Eti 
5 . 2 9  

294 .29  
2 9 4 . 0 0  
2 9 4 . 0 0  
2 9 4 . 0 5  
2 9 4 . 0 0  

8 7 . 0 0  
1 3 7 . 0 0  
1 3 7 . 0 0  
1 3 7 . 0 0  
1 3 7 . 0 1  
1 3 7 . 0 1  
1 3 7 . 0 1  
1 3 7 . 0 0  

5 7 .  62 

Hydr D. 
!ft) 
0 . 5 2  
2 . 7 8  
1 . 7 6  

CROSS SECTION RIVER: Vineyard Spillwa 
REACH: Vineyard RS: 1 5 . 1 8 1  

INPUT 
Description: Blocked Obstructions used to approximate building locations and 

tire storage areas on the north side of the channel. On the south 
side of channel, blocked obstruction was used to eliminate this 
area from the HEC-RAS hydraulic calculations as flows do not 
overtop the diversion.. The inundation area shown on this part of 
the cross section on the plan sheets is a backwater inundation 
aye.= 

Station Elevation Data nun= 53 
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 

2 7 9 6 . 1 6  1440  3743 .86  1 4 3 7 . 3  3 9 1 4 . 8 8  1 4 3 6  4 7 0 8 . 8 5  1 4 3 5 . 4  5120  1 4 3 4 . 5  
5355 1434 5455  1 4 2 6  7080  1 4 3 4  7625  1 4 3 4  7835  1 4 3 4 . 7  

Manninq's n Values n m =  3  

Velocity 
ift/Si 

0 . 7 0  
2 .04  
1 . 5 1  
1 . 4 0  
0 . 9 3  
1 . 4 3  
1 . 4 4  
1 . 4 1  
1 . 3 0  
1 . 4 2  
1 . 8 4  
1 . 5 3  
1 . 3 9  
0 . 6 9  
0 . 2 6  

Sta n Val Sta n Val Sta n Val 
2 7 9 6 . 1 6  . 0 5  9900  , 0 2 2  1 1 5 4 0  . 0 5  

Bank Sta: Left Right Lengths: Left Channel Right CoefE Contr. Expan. 
9530 1 0 0 8 0  495 4 9 8 . 1 7  495 3  . 5  

a 
Blocked Obstructions num= 3  

Vineyard PRS 213 Spillway Flow 
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Sta L Sta R Elev Sta L Sta R Elev Sta L Sta R Elev 
2796.16 9530 1439.5 10080 10720 1439.5 10795 11660 1439.5 

CROSS SECTION OUTPUT a E.G. Elev lftl - 
Vel Head lftl 
W.S. Elev lfti 
Crit W.S. Ifti 
E.G. Slope (ftlfti 
Q Total lcfsl 
Top Width (ftl 
Vel Total iftlsl 
Max Chl ~ p t h  Iftl 
Conv. Total (cfsl 
Length Wtd. (ftl 
Min Ch El iftl 
Alpha 
Frctn Loss iftl 
C & E LOSS (ftl 

1438.18 Element 
0.20 Wt. n-Val. 

1437.98 Reach Len. (ftl 
1436.77  low Area (sq £ti 
0.002238 Area isq ft) 
6466.00 Flow (Cfsl 
941.20 TOP Width (ftl 
3.57 A V ~ .  Vel. iftlsi 
5.08 Hydr. Depth Ifti 

136671.9 Conv. (cfs) 
496 80 wetted Per. (ft) 
1432.90 Shear (Ihlsq ftl 

1.00 Stream Power (lb/Et sl 
2.27 Cum Volume [acre-ftl 
0.08 Cum SA (acres1 

Left OB Channel 
0.039 

495.00 498.17 

Warning: Divided flow computed for this cross-section. 
Warning: The conveyance ratio [upstream conveyance divided by downstream conveyance] is less 

than 0.7 or greater than 1.4. This may indicate the need for additional cross sections 
Warning: The energy loss was greater than 1.0 ft 10.3 ml. between the current and previous cross 

section. This may indicate the need for additional cross sections. 

FLOW DISTRIBWION OUTPUT Profile UPF 2 

Left Sta Right Sta rlow Area W.P. % Conv. Hydr D. Velocity 
1ft1 rfti i ~ f ~ )  I S Q  ft) (fti ifti [ft/sl 

Warning: Divided flow computed for this cross-section. 
Warning: The conveyance ratio [upstream conveyance divided by downstream conveyance) is less 

than 0.7 or greater than 1.4. This may indicate the need for additional cross sections 
Warning: The energy loss was greater than 1.0 ft 10.3 mi. between the current and previous cross 

section. This may indicate the need for additional cross sections. 

CROSS SECTION RIVER: Vineyard Spillwa 
REACH: Vineyard RS: 15.087 

INPUT 
Description: Blocked Obstruction used to eliminate the basin from the hydraulic 

calculations. 
Station Elevation nafn nlim= 37 

Sta Elev Sta Elev Sta Elev Sea E l e v  Sta Elev 

Manning's n Values n u =  3 
Sta n Val Sta n Val Sta n Val 

2797.42 0 9900 ,022 9980 .05 

Bank Sta: Left Right Lengths: Left Channel Rlght Coeff Contr. Expan. 
9900 10185 500 489.37 500 .3 .5 

Ineffective Flow n u =  3 
Sta L Sta R Elev Sta L Sta R Elev Sta L Sta R Elev 

Vineyard FRS 213 Spillway Flow 
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2797.42  9780 1 4 3 9  1 0 2 5 0  1 0 6 1 0  1439 10890 1 1 5 6 0  1 4 3 9  
Blocked Obstructions num= 1 

Sta L Sta R Elev 
2 7 9 7 . 4 2  9780 1432 

CROSS SECTION OUTPUT i 

E.G. Blev ifti 
Vel Head (ftl 
W.S. Elev (It1 
Crit W.S. (ft) 
E.G. Slope iftlft) 
Q Total (cfs) 
Top Width lftl 
Vel Total lft/sl 
Max Chl Dpth lft) 
Conv. Total (cfs) 
Length Wtd. lit1 
Min Ch El (ftl 
Alpha 
Frctn Loss iftl 
C b E LOSS iftl 

'rofile PPF 2  

1 4 3 5 . 8 3  Element 
0 . 4 6  Wt. n-Val. 

1 4 3 5 . 3 7  Reach Len.  (Etl 
1 4 3 5 . 0 4  Flow Area isq ftl 

0 . 0 1 4 1 2 1  Area isq ftl 
6 4 6 6 . 0 0  Flow ICES) 
7 7 9 3 . 3 1  Top Width lftl 

5 . 4 4  Avg. Vel. lft/si 
3 . 3 7  Hydr. Depth (fti 

5 4 4 1 3 . 5  Conv. icfsl 
4 9 6 . 7 3  Wetted P e r .  ifti 

1 4 3 3 . 1 0  Shear llh/sq ft) 
1 . 0 0  Strewn Power Ilhlft sl 
3 . 2 0  Cum Volume iacre-ftl 
0 . 1 3  Cum SA (acres1 

Left OB 
0 . 0 5 0  

5 0 0 . 0 0  

Channel 
0 . 0 4 2  

4 8 9 . 3 7  
3 9 5 . 1 7  

Right 00 
0 . 0 5 0  

500 .00  
5 8 9 . 3 4  

Warning: Divided flow computed for this cross-section. 
Warning: The conveyance ratio lupstream conveyance divided by downstream conveyance] is less 

than 0 . 7  or greater than 1 . 4 .  This may indicate the need for additional cross sections 
Warning: The energy loss was greater than 1 . 0  ft 1 0 . 3  ml. between the current and previous cross 

section. This may indicate the need for additional cross sections. 

FLOW DISTRIBUTION OUTPUT Profile #PF 2  

Left Sta Right Sta Flow Area W. P. % Con". Hydr D. Velocity 
iftl lftl ICES1 ( S q  it1 ifti lftl IftlSI 
9 1 8 9 . 7 4  9 9 0 0 . 0 0  1 0 3 3 . 6 2  2 0 4 . 8 9  1 2 0 . 0 1  1 5 . 9 9  1 . 7 1  5 . 0 4  

Warning: Divided flow computed for this cross-section. 
Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance1 is less 

than 0 . 7  or greater than 1 . 4 .  This may indicate the need for additional cross sections 
Warning: The energy loss was greater than 1 . 0  Et 1 0 . 3  m). between the current and previous cross 

section. This may indicate the need for additional cross sections. 

CROSS SECTION RIVER: Vineyard Spillwa 
REACH: Vineyard RS: 1 4 . 9 9 4  

INPUT 
Description: Blocked Obstruction used to eliminate the basin from the hydraulic 

calculations. 
Station Elevation Data num= 4  7  

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
3 2 1 7 . 3 5  1434 3 7 4 6 . 6 8  1 4 3 3 . 4  4 0 1 4 . 8 9  1432 4 7 1 2 . 5 2  1 4 3 1 . 1  4735  1 4 3 1 . 4  

4 7 5 5  1 4 3 1 . 4  4 7 7 5  1 4 3 0 . 4  5 0 2 0  1 4 3 0 . 1  5150 1 4 3 0 . 1  5330  1432 

Manning's n Values n w =  3  
Sta n Val Sta n Val Sta n Val 

3 2 1 7 . 3 5  . 0 5  9905 , 0 2 2  1 0 1 1 5  0 5  

Bank Sca: Left Right Lengths: Left Channel Right Coeff Contr. Expan 
9 9 0 5  10115 5 1 0  5 1 2 . 2 4  515  .1 . 3  

Vineyard FRS 2/3 Spillway f'low 
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Ineffective Flow n u =  2 
Sta L Sta R Elev Sta L Sta R Elev 

3217.35 9520 1436 11125 11310 1436 
Blocked Obstructrons "urn= 1 

Sta L Sta R Elev 
3217 35 9700 1432 

CROSS SECTION OUTPUT Profile #PF 2 

E.G. Elev lftl 
Vel Head Ift) 
W.S. Elev itt) 
Crit W.S. lfti 
E.G. Slope l£t/fti 
Q Total (cfsi 
Top Width lftl 
Vel Total lft/si 
Max Chl Dpth Ifti 
Conv. Total (cfs) 
Length Wtd. Ifti 
Min Ch El ifti 
Alpha 
Frctn Loss Ifti 
C & E LOSS (£ti 

Element Left OB 
Wt. n-Val. 0.050 
Reach Len. i ftl 510.00 
Flow Area (sq £ti 257.75 
Area l s q  tt) 1878.11 
Flow (cfsi 353.91 
Top Width lftl 5946.21 
Avg. Vel. Iftlsl 1.37 
Hydr. Depth (£ti 0.67 
Conv. (cfsl 5860.7 
Wetted Per. (ftl 385.12 
Shear lIb/sq ftl 0.15 
Stream Power (lbift s )  0.21 
Cum Volume (acre-£ti 511.39 
Cum SA lacresl 318.19 

Channel Right OB 
0.022 0.050 

Warning: The energy loss was greater than 1.0 ft 10.3 mi. between the current and previous cross 
section. This may indicate the need for additional cross sections. 

FLOW DISTRIBUTION OUTPUT Profile IPF 2 

Left Sta Right Sta Flow Area W.P. % Conv. Hydr D. Velocity 
(ft) (£ti (cfsi 1sq tt) (ftl ifti iftiSi 
9236.24 9905.00 353.91 257.75 385.12 5.47 0.67 1.37 
LB 9905.00 9947.00 146.03 39.00 42.20 2.26 0.93 3.74 

Warning: The energy loss was greater than 1.0 ft 10.3 ml. between the current and previous cross 
section. This may indicate the need for additional cross sections. 

CROSS SECTION RIVER: Vineyard Spillwa 
REACH: Vineyard RS: 14.897 

INPUT 
Description: 
Station Elevation Data num= 44 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 

Manning's n Values "urn= 3 
Sta n Val Sta n Val Sta n Val 

3272.11 .05 9850 ,022 10005 .05 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan 
9850 10005 500 497.67 500 1 .3 

Ineffective Flow numi 1 
Sta L Sta R Elev @ 3272.11 9250 1432 

CROSS SECTION OUTPUT Proflle #PF 2 

Vineyard FRS 2 3  Sptllway Flow 
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E.G. Elev lit1 
Vcl tiead lit1 
W.S. Elf" (ftl 
Crit W.S. (Etl 
E.G. Slope ittlftl 
Q Total Icfsl 
Top Width (it1 
Vel Total (ftlsi 
Max Chl Dpth lftl 
Conv. Total icfsi 
Length Wtd. (it1 
Min Ch El (Etl 
Alpha 
Frctn Loss iftl 
C & E LOSS (ftl 

Element Left OH Channel Right OH 
Wt. n-Val. 0.050 0.022 0.050 
Reach Len. lftl 500.00 497.67 500.00 
Plow Area lsq ft) 464.08 197.64 1912.91 
Area isq ftl 10671.68 197.64 1912.91 
Flow (cfsi 666.05 899.54 4900.41 
Top Width lftl 5790.02 155.00 1036.39 
Avg. Vel. iftlsl 1.44 4.55 2.56 
tlydr. Depth lEt1 0.77 1.28 1.85 
Conv. (cfsl 11621.2 15695.2 85502.1 
Wetted Per. lfti 600.00 155.03 1037.07 
Shear ilblsq Etl 0.16 0.26 0.38 
Stream Power Ilbltt s1 0.23 1.19 0.97 
Cum Volume lacre-ftl 437.92 13 .93 37.25 
Cum SA lecresl 249.49 11.74 31.88 

Warning: The energy loss was greatcr than 1.0 fC (0.3 m). between Che current and previous cross 
section. This may lndicate the need for additional cross sections. 

FLOW DISTRIi3UTION OUTPUT Protlle RPP 2 

Left Sta Right Sta rlow Area W. P. % Conv. Hydr D. Velocity 
lftl lfti IcEsI isq £ti lftl Iftl Iftlsi 
9192.21 9850 .00 666.05 464.08 600.00 10.30 0.77 1.44 
LB 9850.00 9881.00 171.31 38.83 31.01 2.65 1.25 4.41 
9881.00 9912.00 286.37 52.85 31.01 4.43 1.70 5.42 
9912.00 9943.00 142.79 34.81 31.01 2.21 1.12 4.10 
9943.00 9974.00 116.83 30.86 31.00 1.81 1.00 3.79 

Warnlng: The energy loss was greater than 1.0 ft 1 0 . 3  m). between the current and previous cross 
section. This may indicate the need for additional cross sections. 

CROSS SECTION RIVER: Vlneyard Spillwa 
REACH: Vineyard RS: 14.803 

INPUT 
Description: Blocked Obstruction used to approximate building location an the 

north side of the channel. 
Station Elevation Data nun= 52 

Stn Elev Sta elev Sta Elev Sta Elev Sta Elev 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

3258.11 .05 9955 ,022 10010 .05 

Bank Sta: LeEc Right Lengths: Left Channel  Right Coo[£ Contr. Expan. 
9955 10115 500 487.6 500 .1 .1 

S t a  L Sta R Elev Sta L Sta R Elev 
9170 9185 1432 10265 10840 1432 

CROSS SECTION OUTPUT ProClle #PF  2 
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E.G. Elev !ft! 
Vel Head lftl 
W.S. Elev lft! 
Crit W.S. lft) 
E.G. Slope Iftlftl 
Q Total lcfs! 
Top Width lft! 
Vel Total Iftlsl 
Max Chl Dpth ift! 
Conv. Total icfs! 
Length Wtd. ift) 
Min Ch El lftl 
Alpha 
Frctn Loss I ft! 
C & E LOSS lft! 

1429.04 Element 
0.14 Wt. n-Val. 

1428.90 Reach Len. lft! 
1428.02 Flow Area lsa ftl 
0.003312 Area Inn frl I ~ ~ 

6466.00 Flow icfs) 
6374.72 Top Width Iff1 

2.78 Avg. Vel. iftls! 
6.30 ~ydr. Depth iftl 

112362.8 Conv. Icfs) 
496.98 Wetted Per. ift! 
1426.00 Shear Ilblsq ftl 

1.14 Stream Power Ilblft s!  
3.13 Cum Volume lacre-ftl 
0.02 Cum SA !acres1 

Lett OB Channel 
0.050 0.037 
500.00 487.60 

Right OB 
0.050 
500.00 

Warning: Divided flow computed for this cross-section. 
Warning: The conveyance ratio (upstream conveyance divlded by downstream conveyance) is less 

than 0.7 or greater than 1.4. This may indicate the need for additional cross sections 
Warning: The energy loss was greater than 1.0 ft (0.3 m!. between the current and previous cross 

sectlon. This may indicate the need for additional cross sections. 

FLOW DISTRIBUTION OUTPUT Profile #PF 2 

Left Sta Right sta Flow Area W.P. % Conv. Hydr D. 
lft) lft) Ic~s) isq ft! !ft) lft) 
8615.62 9285.31 367.53 229.96 263.88 5.68 0.87 
9285.31 9955.00 2627.73 1053.62 620.25 40.64 1.70 
LB 9955.00 9987.00 413.24 66.07 32.15 6.39 2.06 
9987.00 10019.00 285.02 59.80 32.02 4.41 1.87 
10019.00 10051.00 187.58 67.18 32.00 2.90 2.10 
10051.00 10083.00 269.41 83.51 32.02 4.17 2.61 
10083 .OO RB 10115.00 263.38 82.36 32.00 4.07 2.57 
10115.00 10294.50 1116.17 366.43 154.15 17.26 2.44 
10294 .50 10833.00 
10833.00 11012.50 935.95 314.01 136.47 14.47 2.35 

Velocity 
I ftls! 
1.60 

a W i n :  Divided flow computed for this cros~section 
Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less 

than 0.7 or greater than 1.4. This may indicate the need tor additional cross sections 
Warning: The energy loss was greater than 1.0 ft 10.3 m). between the current and previous cross 

section. This may indicate the need for additional cross sections. 

CROSS SECTION RIVER: Vineyard Spillwa 
REACH: Vineyard RS: 14.710 

INPUT 
Description: 
Station Elevation Data 

Sta Elev Sta 
3561.95 1428 3742.55 

4925 1426 6050 
7420 1421.8 7600 

n m =  54 
Elev Sta Elev Sta Elev Sta 

1427.82 4148.75 1427 4713.37 1426.9 4770 
1424.5 6310 1424 6755 1423.4 7385 

Elev 
1427.1 
1422 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

3561.95 .05 9950 ,022 10005 .05 

Bank Sta: Left Right Lengths: Left Channel Right Coeft Contr. Expan 
9950 10215 500 496.27 580 .1 .3 

Ineffective Flow num= 1 
Sta L Sta R Elev 

3561.95 8725 1429 

CROSS SECTION OUTPUT Profile #PF 2 
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E.G. Elev ift) 
Vel Mead iftl 
W.S. Elev lftl 
Crit W.S. lftl 
E.G. Slaoe Iftfftl 
Q 'Total lcfs) 
Top Width iftl 
Vel Total lft/sl 
Max Chl Dpth lft) 
Conv. ~otal icfs) 
Length Wtd. iftl 
Min Ch El Ift) 
Alpha 
Frctn Loss lfti 
C k E LOSS lfti 

Element 
Wt. "-Val. 
Reach Len. lftl 
Plow Area lsa ftl 
Area ( s o  ftl . .  . 
Flow icfsl 
Top Width i ft) 
Avg. Vel. (£t/sl 
Hydr. Depth iftl 
Conv. ~cfsi 
Wetted Per. ifti 
Shear Ilbfsq £ti 
Stream Power llb/ft sl 
Cum Volume lacre-ttl 
Cum SA (acres1 

Left 0B Channel Right 08 
0.050 0.046 0.050 
500 .OO 496.27 580.00 

Warning: Divided flow computed for thls cross-section. 
Warning: The conveyance ratio (upstream conveyance divided by downstreal conveyance) is less 

than 0.7 or greater than 1.4. This may indicate the need for additional cross sections 
Warnlng: The energy loss was greater than 1.0 ft (0.3 mi. between the current and previous crass 

section. This may indlcate the need for additional cross sections. 

FLOW DISTRIBUTION OUTPUT Profile HPF 2 

Left Sta Right Sta Flow Area W. P .  % Conv. Hydr D. Velocity 
iftl ifti icfs) isq ftl ifti IEtl ift/S) 
8672.39 9311.19 5.73 10.11 175.51. 0.09 0.06 0.57 
9311.19 9950.00 61.39 19.73 26.62 0.95 0.75 3.11 

Warning: Divided flow computed tor this cross-section. 
Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less 

than 0.7 or greater than 1.4. This may indicate the need for additional cross sections. 
Warning: The energy loss was greater than 1.0 ft 10.3 mi. between the current and previous cross 

section. This may indicate the need for additional cross sections. 

CROSS SECTION RIVER: Vineyard Spillwa 
REACH: Vineyard RS: 14.616 

INPUT 
Description: 
Station Elevation Data num= 4 7 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elcv 
3399.19 1427.67 4093.13 1426 4721.67 1425.7 4750 1424 5415 1423.8 

Manning's n Values n u =  4 
Sta n Val Sta n Val Sta n Val Sta n Val 

3399.19 -05 4121.67 .05 9950 ,022 9990 .05 

sank Sta: Left Right Lengths: Left Channel Right Coeff Cantr. Expaii. 
9950 10240 500 494.72 500 .1 .3 

Ineffective Flow num= I 
Sta L Sta R Elev 

3399.19 8465 1425 
Blocked Obstruct~ons num= 1 

Sta L Sta R Elcv 
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CROSS SECTION OUTPUT Profile UPF 2 

E.G. Elev Ifti 
Vel Head lft) 

1422.16 Element 
0.19 Wt. "-Val 

Lett OB Channel Right OB 
0.050 0.050 0.050 

W.S. Elev (fti 1421.97 Reach Len. ifti 500 00 494.72 innnn . . ~~~ - 

Crit W.S. lftl 1420.67 Flow Area lsq ftl 1694.37 20.74 225.24 
E.G. Slope lft/£t) 0.003799 Area isq ftl 3559.39 20.74 225.24 
Q Total lcfsi 6466.00 Flow (cfs) 6109.92 9.64 346.44 
Top Width ifti 3058.40 TOD Width (ft) 2435.55 162.31 460.54 
Vel Total Ift/si 3.33 Ava. Vel. Ift/si 3.61 0.46 I 54 
Max Chl Duth fftl 2.97 Hvdr nenth l F t l  . . .  - -  

Conv. Total lcfs) 104901.6 Conv. (cfsl 
Length Wtd. ifti 499.96 Wetted Per. (ft) 
Min Ch El (Etl 1421.60 Shear llb/sq ft) 
Alpha 
Frctn Loss lftl 
C & E LOSS Ifti 

1.12 stream POW& llb/ft s l  2.01 0.01 0.18 
1.72 Cum Volume (acre-€ti 124.71 4.80 5.29 
0.03 Cum SA (acres) 94.61 5.24 11.80 

Warning: Divided flow computed for this cross-section. 
Warning: The energy loss was greater than 1.0 ft 10.3 ml. between the current and previous cross 

sectlon. Thls may indicate the need for additional cross sections. 

FLOW DISTRIBUTION OUTPUT Proflle #PF 2 

Left Sta Right Sta Flow Area W.P. %Conv. HydrD. 
iftl (ft) Icfs) 1sq €ti lftl lfti 
7984.76 8639.84 3.62 10.18 116.27 0.06 0.09 
8639.84 9294.92 19.19 14.83 24.38 0.30 0.61 

Velocity 
itt/s1 
0.36 

Warning: Divided flow computed for this cross-section. 
Warning: The energy loss was greater than 1.0 ft 10.3 mi. between the current and previous cross 

section. Thls may indlcate the need for additional cross sections. 

CROSS SECTION RIVER: Vineyard Spillwa 
REACH: Vineyard RS: 14.523 

INPUT 
Description: 
Station Elevation Data num= 6 0 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
3393.53 1426.63 3709.46 1426 4269.8 1424 4705.37 1424.2 4770 1424 

Manning's n Values n m =  3 
Sta n Val Sta n Val Sta n Val 

~ ~ 

3393.53 .05 9900 .022 9995 -05 

Bank Sta: Left Rlght Lengths: Left Channel Right Coeff Contr. Expan. 
9900 10205 640 649 700 .1 . 3  

Ineffective Plow mum= 1 
Sta L Sta R Elev 

Vineyard Fl lS  213 Spillway Plow 
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3 3 9 3 . 5 3  8190  1 4 2 2  
Blocked Obstructrons num= 2 

Sta L Sta R Elev Sta L Sta R Elev 
7500  7600  1 4 1 8  8 6 0 0  9940  1 4 1 8 . 5  

CROSS SECTION OUTPUT Profile #PF 2  

E.G. Elev lft1 
Vel Head ifti 
W.S. Elev lftl 
Crit W.S. Itti 
E.G. Slope Iftlfti 
Q T o t a l  lcfsi 
Top Width lft1 
Vel Total Iftlsi 
Max Chl Dpth (€ti 
Conv. Total (cts1 
Length Wtd. (fti 
Min Ch E l  lfti 
Alpha 
Frctn Loss Ifti 
C & E Loss Ifti 

1 4 2 0 . 4 1  Element Left OB Channel F 
0 . 0 8  Wt. n-Val. 0 . 0 5 0  0 . 0 4 8  

1 4 2 0 . 3 4  Reach Len. IEtI 6 4 0 . 0 0  649 . 0 0  
1 4 1 9 . 5 0  Flow Area lsq ftl 2 6 5 4 . 2 6  8 3 . 8 8  

0 . 0 0 3 1 1 2  Area lsq £ti 4 2 8 2 . 9 8  8 3 . 8 8  
6 4 6 6 . 0 0  Flow lcfsi 6 1 0 6 . 3 8  7 6 . 6 1  
4 2 4 0 . 7 5  Top Width lftl 3 3 4 9 . 5 6  2 2 6 . 6 1  

2 . 1 3  Avg. V e l .  Ift/sl 2 . 3 0  0 . 9 1  
2 . 3 4  Hydr. Depth lftl 1 . 5 6  0 . 3 7  

1 1 5 9 1 2 . 3  Conv. (cfs1 1 0 9 4 6 5 . 6  1 3 7 3 . 3  
6 4 1 . 3 5  Wetted Per. lft1 1 7 0 1 . 8 8  2 2 6 . 6 7  

1 4 1 9 . 5 0  Shear (lblsq ft) 0 . 3 0  0 . 0 7  
1.11 Stream Power (lb/ft si 0 . 7 0  0 . 0 7  
2 . 9 2  Cum Volume lacre-£ti 7 9 . 7 0  4 . 2 1  
0 . 0 1  Cum SA lacresl 6 1 . 4 1  3 . 0 3  

light OR 
0 . 0 5 0  

7 0 0 . 0 0  
2 9 0 . 4 4  
2 9 0 . 4 4  

Warning: Divided Flaw computed f o r  this cross-section. 
Warnlng: The conveyance ratio [upstream conveyance divided by downstream conveyance1 is less 

than 0 . 7  or  greater than 1 . 4 .  This may indicate the need for additional cross sections. 
Warnlng: The energy l o s s  was greater than 1 . 0  ft 1 0 . 3  mi, between the current and previous cross 

section. This may indicate the need for additional cross sections. 

FLOW DISTRIBUTION OUTPUT Profile #PF 2  

Left Stn Right Sta Flow Area W.P. % Corlv. iiydr D. Velocity 
ltti lfti 1cfsi ( s q  £ti Ifti (ft1 1ft/si 
7 9 4 8 . 0 6  8 5 9 8 . 7 1  6 0 0 . 9 6  3 7 9 . 8 5  4 0 8 . 7 2  9 . 2 9  0 . 9 3  1 . 5 8  
8 5 9 8 . 7 1  9 2 4 9 . 3 5  2 7 6 1 . 4 9  1 1 3 6 . 5 1  6 4 2 . 4 9  4 2 . 7 1  1 . 7 7  2 . 4 3  

Warning: Divided flow computed for this cross-section. 
Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less 

than 0 . 7  or greater than 1.4. This may indicate the need for additional cross sections. 
Warning: The energy loss was greater than 1 . 0  ft ( 0 . 3  mi. between the current and previous cross 

section. This may indicate the need for additional cross sections. 

CROSS SECTION RIVER: Vineyard Spillwa 
REACH: Vineyard RS: 3  

INPUT 
Description: Cross Section 1 4 . 6 9 1  on Powerline FRS Baseline 
Station Elevation Data nun= 8 5  

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
1 5 1 0  1 4 1 8  1 7 8 0  1 4 1 7 . 5  2 7 8 5  1 4 1 8 . 5  3470  1 4 1 9  3930  1 4 1 9 . 6  
3980  1 4 1 8  4 0 3 0  1 4 1 7 . 7  4 2 0 0  1 4 1 7 . 8  4 2 9 0  1 4 1 8  4430  1 4 1 7 . 6  
4515  1 4 1 7 . 5  4 6 1 5  1 4 1 7 . 2  4 6 7 0  1 4 1 7 . 4  4770  1 4 1 7  4845  1 4 1 6  
4 8 9 0  1 4 1 7 . 4  5000  1 4 1 7 . 5  5100  1 4 1 7 . 3  5180  1 4 1 7 . 3  5250  1 4 1 6 . 8  
5 3 3 5  1 4 1 6 . 7  5410  1 4 1 6  5430  1 4 1 5 . 3  5440  1 4 1 6  5490 1 4 1 6 . 2  
5710  1 4 1 6 . 2  5 7 4 5  1 4 1 6 . 2  5 7 8 5  1 4 1 5 . 9  5 9 5 5  1 4 1 5 . 9  6020  1 4 1 6  
6060  1 4 1 6 . 1  6 1 5 5  1 4 1 6  6 5 6 5  1 4 1 6 . 2  6 6 8 5  1 4 1 7  6 7 2 5  1 4 1 6 . 5  
6 9 5 0  1 4 1 6 . 5  7 0 2 0  1 4 1 6  7 0 3 0  1 4 1 5 . 3  7040  1 4 1 6  7090  1 4 1 6 . 7  
7 1 7 5  1 4 1 6  7 2 5 5  1 4 1 6 . 2  7 3 1 0  1 4 1 5 . 7  7 4 5 5  1 4 1 6 . 3  7 6 1 5  1 4 1 6  
7 7 1 5  1 4 1 8  7740  1 4 1 8  7 8 7 9  1 4 1 6  7999  1 4 1 5 . 5  8 0 6 9  1 4 1 5 . 5  
8194  1 4 1 6  8264  1 4 1 5 . 5  8 3 9 9  1 4 1 6  8 4 6 9  1 4 1 6 . 7  8 5 4 9  1 4 1 6  
8594  1 4 1 6  8 6 2 0  1 4 1 6  8 7 4 9  1 4 1 5  8 8 8 7  1 4 1 4 . 8  8 9 8 7  1 4 1 5 . 9  

Vincyard FRS U3 Spillway Flow 
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Manning's n Values n m =  3 
Sta n Val Sta n Val Sta n Val 
1510 .05 9890 .05 10115 .05 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr 
9890 10115 640 474.31 475 .1 

Ineffective Flow n m =  1 
Sta L Sta R Elev 
1510 3930 1419 

CROSS SECTION OUTPUT Proflle #PF 2 

E.G. Elev lftl 
Vel tlead lftl 
W.S. Elev itt) 
Crit W.S. IEt) 
E.G. Slope lftlftl 
Q Total icfsi 
Top Width lfti 
Vel Total lft/s) 
Max Chl Dpth lft) 
Conv. Total lcfsl 
Length Wtd. lftl 
Min Ch El lftl 
Alpha 
Frctn LOSS ifti 
C h E LOSS (£ti 

1417.49 ~lement Left OB 
0.13 wt. n-Val. 0.050 

1417.36 Reach Len. Ift) 
1416.75  low Area (sq fti 6565.93 
0.005248 Area (sq fti 6565.93 
19800.00 F ~ O W  Icfsl 17817.30 
5190.33 TOP Width Ift) 5009.73 

2.81 AVY. Vel. lftlsl 2.71 
5.96 Hydr. Depth lfti 1.31 

273329.3 con" icfsl 245959.1 
wetted Per. (ftl 5010.08 

1411.40 Shear ilblsq £ti 0.43 
1.05 stream Power (lblft sl 1.17 

cum Volwne (acre-ftl 
Cum SA (acres) 

Channel Right OB 
0.050 

Warning: Divided flow computed for this cross-section 

FLOW DISTRIBUTION OUTPUT Profile #PF 2 

Left Sta Right Sta Flow Area W.P. 8 Con". Hydr D. Velocity 
lfti ifti Icfs) (Sq ftl ift) (ftl IftlS) 
4024.00 4862.00 120.91 107.11 279.34 0.61 0.38 1.13 

Warnlng: Divided flow computed for this cross-sectlon 

SUMMARY OF MANNING'S N VALUES 

River:Vineyard Spillwa 

Reach River Sta. nl n2 "3 "4 

Vineyard 
Vineyard 
Vineyard 
Vinevard 
Vineyard 19.676 .05 .05 05 
Vineyard 19.614 0 5  .08 0 5  
Vineyard 19.537 .022 ,022 .022 
Vlneyard 

19.515 .022 
.022 .022 

Vineyard 19.477 .05 .05 .05 
Vlneyard 19.405 .05 .05 0 5  
Vineyard 19.324 .05 .05 05 

Vineyard FRS 2 3  Spillway Plow 
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Vineyard 
Vineyard 
Vineyard 
Vineyard 
Vineyard 
Vineyard 
Vineyard 
Vineyard 
Vineyard 
Vineyard 
Vineyard 
Vineyard 
Vineyard 
Vineyard 
Vineyard 
Vineyard 
Vineyard 
Vlneyard 
Vlneyard 
Vineyard 
Vineyard 
Vineyard 
Vineyard 
Vineyard 
Vineyard 
Vlneyard 
Vineyard 
Vineyard 
Vineyard 
Vineyard 
Vineyard 
Vineyard 
Vineyard 
Vineyard 
Vineyard 
Vineyard 
Vineyard 
Vineyard 
Vineyard 
Vineyard 
Vineyard 
Vineyard 
Vineyard 
Vineyard 
Vineyard 
Vineyard 
Vineyard 
Vineyard 
Vineyard 
Vlneyard 
Vineyard 
Vineyard 
Vineyard 
Vineyard 
Vineyard 

SUMMARY OF KEACil LENGTHS 

River: Vineyard Spillwa 

Reach River sta. 

Vineyard 20.000 
Vineyard 19.918 
Vineyard 19.824 
Vlneyard 19.743 
Vineyard 19.676 
Vineyard 19.614 
Vineyard 19.537 
Vineyard 19.515 
Vineyard 19.477 
Vineyard 19.405 
Vineyard 19.324 

.- 
Vineyard FRS 

Left Channel night 

U3 Spillway Flow 
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Vineyard 
Vineyard 
Vinevard 
Vlneyard 
Vineyard 
Vineyard - 
Vinevard 
Vineyard 
Vineyard 
Vineyard 
Vineyard 
Vineyard 
Vineyard 
Vineyard 
Vineyard 
Vineyard 
Vineyard 
Vineyard 
Vineyard 
Vineyard 
Vlneyard 
Vineyard 
Vineyard 
Vineyard 
Vineyard 
Vineyard 
Vineyard 
Vineyard 
Vineyard 
Vineyard 
Vineyard 
Vineyard 
Vineyard 
Vineyard 
Vineyard 
Vineyard 
Vineyard 
Vineyard 
Vlneyard 
Vlneyard 
Vineyard 
Vineyard 
Vineyard 
Vineyard 
Vineyard 
Vineyard 
Vlneyard 
Vineyard 
Vineyard 
Vineyard 
Vineyard 
Vineyard 
Vineyard 
Vineyard 
Vineyard 

SUMMARY OF CONTRACTION AND EXPANSION COEFFICIENTS 
River: Vineyard Spillwa 

Reach River Sta. Contr. Expan. 

Vlneyard 
Vineyard 
Vineyard 
Vineyard 
Vineyard 
Vlnevard 
Vineyard 
Vineyard 
Vineyard 
Vineyard 
Vineyard 

Vinevard FRS 213 Spillway Flow 
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P r o f i l e  Output Table - Standard Table 1 

Reach River Sta Q Total 
iCfS1 

6466.00 
6466.00 
6466.00 
6466.00 
6466.00 
6466.00 
6466.00 
6466.00 
6466.00 
6466.00 
6466.00 
6466.00 
6466.00 
6466.0C 
6466.00 
6466.00 
6466.00 
6466.00 
6466.00 
6466.00 
6466.00 

Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope V e l  Chnl 
lftl ift) (ftl (£ti Iftlft) (£t/~l 

Flow Area Top Width 
isq £ti lft) 

Froude # Chl 

Vineyard 20.000 
Vineyard 19.918 
Vineyard 19.824 
Vineyard 19.743 
Vineyard 19.676 
Vineyard 19.614 
Vineyard 19.537 
Vineyard 19.515 
Vineyard 19.477 
Vineyard 19.405 
Vineyard 19.324 
Vineyard 19.227 
Vineyard 19.133 
Vineyard 19.030 
Vineyard 18.932 
Vineyard 18.832 
Vineyard 18.736 
vineyard 18.644 
Vineyard 18.549 
Vineyard 18.452 
Vineyard 18.356 
Vineyard 18.302 
Vineyard 18.248 
vineyard 18.173 
Vlneyard 18.081 
Vineyard 18.000 
Vineyard 17.906 
Vineyard 17.819 
Vinevard 17.725 
Vineyard 17.630 
Vineyard 17.554 
Vineyard 17.479 
Vineyard 17.377 
Vineyard 17.321 
vlneyard 17.227 
Vineyard 17.132 
Vineyard 17.038 
Vineyard 16.945 
Vineyard 16.850 
Vlneyard 16.755 
Vlneyard 16.679 
Vineyard 16.585 
Vineyard 16.507 
Vineyard 16.451 
Vineyard 16.367 
Vineyard 16.293 
Vineyard 16.197 
Vineyard 16.106 
Vineyard 16.009 

213 Spillway Flow Vineyard FRS 





Vineyard 17.554 1500.32 1500.23 0.08 
Vineyard 
Vineyard 
Vineyard 
Vineyard 
Vlneyard 
Vineyard 
Vineyard 
Vineyard 
Vineyard 
Vineyard 
Vineyard 
Vineyard 
Vineyard 
Vineyard 
Vineyard 
Vineyard 
Vineyard 
Vineyard 
Vineyard 
Vlneyard 
Vineyard 
Vineyard 
Vineyard 
Vineyard 
Vineyard 
Vineyard 
Vineyard 15.181 
Vineyard 15.087 
Vineyard 14.994 
Vineyard 14.897 
Vineyard 14.803 
Vlneyard 14.710 1425.89 1425.50 0.38 
Vineyard 14.616 1422.16 1421.97 0.19 
Vineyard 14.523 1420.41 1420.34 0.08 
Vineyard 3 1417.49 1417.36 0.13 

Profile Ouiput Table - Hydracable 

Reach River Sca Q Total W.S. Elev T m 1  Tme Chl 
l c f s l  l f t l  ih rs i  

Trvl m e  Avg Vel Chnl Vel Total Max Chl ~ p t h  ~ y d r  
(hrs! ( f t / s !  l f t / s !  l f t l  

V~neyard 20.000 
Vineyard 19.918 
Vxneyard 19.824 
Vlnevard 19.743 
Vineyard 19.676 
Vineyard 19.614 
Vineyard 19.537 
Vineyard 19.515 
Vineyard 19.477 
Vineyard 19.405 
Vineyard 19.324 

Vineyard FRS 
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Vineyard 
Vineyard 
Vineyard 
Vineyard 
V~neyard 
vineyard 
Vineyard 
Vineyard 
vineyard 
vineyard 
Vineyard 
Vineyard 
vineyard 
Vineyard 
Vineyard 
Vlneyard 
Vineyard 
vineyard 
Vineyard 
Vineyard 
Vineyard 
Vineyard 
Vineyard 
Vineyard 
Vineyard 
Vineyard 
Vineyard 
Vlneyard 
Vineyard 
Vineyard 

i Vineyard 

i Vineyard 
Vineyard 
Vineyard 
Vineyard 
Vineyard 
Vineyard 
Vlneyard 
Vineyard 
Vineyard 
Vineyard 
Vineyard 
Vineyard 
Vineyard 
Vineyard 
Vineyard 
Vineyard 
Vineyard 
Vlneyard 
Vineyard 
Vineyard 
Vineyard 
Vineyard 
Vineyard 



Vineyard 3 

ERRORS WARNINGS AND NOTES 
Errors Warnings and Notes for Plan : FCD 98-33 

Rlver: Vineyard Spillwa Reach: Vineyard RS: 20.000 Profile: PF 2 
Warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7 or greater than 1.4. 

This may indicate the need for additional cross sections. 
River: Vineyard Spillwa Reach: Vineyard RS: 13.918 Profile: PF 2 

Warning:Divided flow computed for this cross-section. 
Warn1ng:The conveyance ratio (upstream conveyance divided by downstream conveyancel is less than 0.7 or greater than 1.4. 

This m y  indicate the need for additional cross sections. 
Warn1ng:The energy loss was greater than 1.0 ft 10.3 ml. between the current and prevlous cross section. This may lndicate 

the need for additional cross sections. 
River: Vineyard Spillwa Reach: Vineyard RS: 19.824 Profile: PF 2 

Warning:The energy equation could not be balanced within the specified number of iterations. The program selected the water 
surface that had the least amount of error between computed and assumed values. 

Warning:Divided flow computed for this cross-section. 
Warning:The velocity head has changed by more than 0.5 it (0.15 m). This may indicate the need for additional cross sections. 
Warning:The conveyance ratio (upstream conveyance divided by downstream canveyancel is less than 0.7 or greater than 1.4. 

This may indicate the need for additional cross sections. 
Warning:During the standard step iterations, when the assumed water surface was set equal to critical depth, the calculated 

water surface came back below critical depth. This indicates that there is not a valid subcrltical answer. The 
program defaulted to critical depth. 

Note: Multiple critical depths were found at this location. The critlcal depth with the lowest, valid, water surface was 
used. 

River: Vineyard Spillwa Reach: Vineyard RS: 19.614 Profile: PF 2 
Warning:The cross-section end points had to be extended vertically for the computed water surface. 
Warning:The conveyance ratlo lupstrem conveyance divlded by downstream conveyance) is less than 0.7 or greater than 1.4. 

This may indicate the need for additional cross sections. 
River: Vineyard Spillwa Reach: Vlneyard RS: 19.537 Profile: PF 2 

Warning:The cross-section end points had to be extended vertically for the computed water surface. 
Warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7 or greater than 1.4. 

This may indicate the need for additional cross sections. 
River: Vineyard Spillwa Reach: Vineyard RS: 19.515 Profile: PF 2 

Warning:The energy equation could not be balanced within the specified number of iterations. The program used critical depth 
for the water surface and continued on with the calculations. 

Warning:The cross-section end points had to be extended vertically for the computed water surface. 
Warning:The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section. This may indicate 

the need for additional cross sectlans. 
Warn1ng:During the standard step iterations, when the assumed water surface was set equal to critlcal depth. the calculated 

water surface came back below critical depth. This indicates that there is not a valid subcritlcal answer. The 
program defaulted to critical depth. 

Note: Multiple critical depths were found at chls location. The critical depth with the lowest, valid, water surface was 
used. 

River: Vineyard Splllwa Reach: Vineyard RS: 19.477 Profile: PF 2 
Warning:Divided flow computed for this cross-section. 
Warning:The velocity head has changed by more than 0.5 it (0.15 m). This may indicate the need for add~tional cross sections. 
Warn1ng:The conveyance ratio (upstream conveyance divided by downstream conveyance1 is less than 0.7 or greater than 1.4. 

This may indicate the need for additional crass sections. 
Warning:The energy loss was greater than 1.0 ft (0.3 mj. between the currenc and previous cross section. This may indicate 

Vineyard FRS 213 Spillway Flow 
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tie need for additional cross sections. 
Note: Program found supercritlcal flow startlng ac this cross section. 

River: V~neyard Splllwa Reach: Vineyard RS: 19.405 Profile: ?F 2 
Warning:Divided flow computed for this cross-section. 
Warn1ng:The cross-section end points had to be extended verrlcally for the compute6 water surface. 
Warning:The energy loss was greater than 1.0 ft 10.3 m!. between the curren: and prevlous cross section. 

the need far additional cross sections. 
Note: Hydraulic jump has occurred between this cross section and the previous upstream sec:ion. 

River: Vinevard Suillwa Reach: Vinevard RS: 19.324 Profile: PF 2 
Warning:Divided flow computed for this cross-section. 
Warning:The energy loss was greater than 1.0 it (0.3 ml. between the current and previous cross section. 

the need for additional cross sections. 
River: Vlneyard Spillwa Reach: Vineyard RS: 19.227 Profile: PF 2 

Warn1ng:Divided flow computed for this cross-section. 
Warning:The energy loss was greater rhan 1.0 ft (0.3 m). between the current 2nd previous cross section. 

rhe need for additional cross sections. 
Rlver: Vineyard Spillwa Reach: Vineyard RS: 19.133 Profile: PF 2 

Warning:Divided flow computed for this cross-section. 
warning:The energy loss was greater than 1.0 ft 10.3 ml. between the current and previous cross seciion. 

the need for additional cross sections. 
R~ver: Vineyard Spillwa Reach: Vineyard RS: 19.030 Profile: PF 2 

Warning:Divided flow computed for this cross-section. 
Warning:The energy loss was greater than 1.0 ft (0.3 mi. between the current and previous cross section. 

the need for additional cross sections. 
River: Vineyard Spillwa Reach: Vineyard RS: 18.932 Profile: PF 2 

Warning:Divlded flow computed for this cross-section. 
warning:The energy loss was greater rhan 1.0 ft 10.3 m:~. between the current and grevious cross section. 

the need for additional cross sections. 
Rlver: vinevard Suillwa Reach: Vinevard RS: 18.832 Irofile: PF 2 ~- 

Warn1ng:The energy loss was greater thm. 1.0 ft 10.3 n!. between the current and prevlous cross seccion. 
the need for additional cross sections. 

River: Vineyard Spillwa Reach: Vineyard RS: 18.736 ?roEile: ?F 2 
warning:Divided flow computed for this cross-section. 
Warning:The energy loss was greater than 1.0 ft 10.3 ml. berween the current and prevlous cross seccion. 

the need for additional cross sections. 
River: Vineyard Spillwa Reach: Vineyard RS: 18.644 Pr~Eile: ZF 2 

Warning:Divided flow computed for this cross-section. 
Warning:The energy loss was greater than 1.0 ft 10-3 mi. between the current and prevlous crass section. 

the need for additional cross sections. 
River: Vineyard Spillwa Reach: Vineyard RS: 18.549 Profile: PF 2 

Warning:Divided flow computed for this cross-section. 
Warning:The energy loss was greacer than 1.0 ft 10.3 mi. between :he curreni and previous cross section. 

che need for additional c r o s s  sections. 
River: Vlneyard Splllwa Reach: Vineyard RS: 18.452 Profile: PF 2 

Warn1ng:Dlvided flow computed for this cross-section. 
Warn1ng:The energy loss was greater than 1.0 ft 10.3 mi. bezween the current and previous cross section. 

the need for additional cross sections. 
River: Vineyard Splllwa Reach: V~neyard RS: 18.356 Zrofile: PF 2 

Warning:Divided flow computed for this cross-section. 
Warning:The energy loss was greater than 1.0 ft 10.3 m!. between the current and prevlous cross sectlon. 

the need for additional cross sect.ions. 
Rlver: Vineyard Spillwa Reach: Vineyard RS: 18.302 Profile: PF 2 

Warning:Divided flow computed far this cross-section. 
Warning:The energy loss was greater than 1.0 ft (0.3 mi. between the curxent tnd previous cross section. 

Thls may indicate 

Thls may indicate 

Th:s may indicate 

 his may indicate 

This may indicate 

This may indicate 

This may indicate 

This may ind~cate 

This may indicate 

This may indicate 

Th:s may in61cate 

Thls may lndicaie 

This may indicate 

ilway Flow ze 



the need for additional cross sections. 
Rlver: vineyard Spillwa Reach: Vineyard RS: 18.248 Proflle: PF 2 

Warnins:Divided flow computed for this crass-section. 
Warn1ng:The energy loss was greater than 1.0 it (0.3 mi. between the current and previous cross section. This may indicate 

che need for additional cross sections. 
River: Vineyard Spillwa Reach: Vlneyard RS: 18.173 Profile: PF 2 

Warning:Divided flaw computed for this cross-section. 
Warning:The energy loss was greater than 1.0 ft 10.3 m l .  between the current and previous cross section. This may lndicate 

the need for additional cross sections. 
River: vineyard Spillwa Reach: Vineyard RS: 18.081 Profile: PF 2 

Warnina:Divlded flow comuuted for this cross-section. 
Warning:The energy loss was greater than 1.0 ft 10.3 m). between the current and previous cross section. This may indicate 

the need for additional cross sections. 
River: vineyard Spillwa Reach: Vineyard RS: 18.000 Profile: PF 2 

warning:Divided flow computed for this cross-section. 
Warning:The energy loss was greater than 1.0 ft 10.3 m). between the current and previous cross section. This may indicate 

the need for additional cross sections. 
Rlver: Vineyard Splllwa Reach: Vineyard RS: 17.906 Profile: PF 2 

Warning:Divided flow computed for thls cross-section. 
Warning:The energy loss was greater than 1.0 ft 10.3 mi. between the current and previous cross section. Thls may indicate 

the need for additional cross sectlons. 
Rlver: Vineyard Splllwa Reach: vineyard RS: 17.819 Prafrle: PF 2 

Warnins:Dlvided flow com~uted t o r  chis cross-section. 
Warning:The energy loss was greater than 1.0 ft (0.3 m). between the current and previous crass section. This may indlcate 

the need for additional cross sections. 
River: Vineyard Spillwa Reach: vineyard RS: 17.725 Profile: PF 2 

Warning:The energy loss was greater than 1.0 ft 10.3 mi. between the current and previous cross section. This may indlcate 
the need for additional cross sections. 

River: Vlneyard Spillwa Reach: Vineyard RS: 17.630 Profiie: PF 2 
Warn1ng:Divlded flow computed for this cross-section. 
Warning:The energy loss was greater than 1.0 ft 10.3 mi. between the current and prevlaus cross section. This may indicate 

the need for additional cross sectlons. 
River: Vineyard Spillwa Reach: Vineyard RS: 17.554 Profile: PF 2 

Warning:The energy loss was greater than 1.0 ft 10.3 mi. between the current and previous cross section. Thls may indicate 
the need far additional cross sections. 

River: vinevard Soillwa Reach: Vinevard RS: 17.479 Profile: PF 2 
WarningcThe energy loss was greater than 1.0 ft 10.3 mi. between che current and previous cross sectlon. This may lndicate 

the need for additional cross sections. 
River: Vlneyard Splllwa Reach: Vlneyard RS: 17.377 Profile: PF 2 

Warn1ng:The conveyance ratlo (upstream conveyance div~ded by downstream conveyance1 is less than 0.7 or greater than 1.4 
This may indicate the need for additional cross sectlons. 

Warn1ng;The energy loss was greater than 1.0 ft (0.3 mi. between the current and previous crass section. This may indlcate 
the need for additional cross sectlons. 

River: Vineyard Spillwa Reach: Vineyard RS: 17.321 Profile: PF 2 
Warning:Dlvided flow computed for this cross-section. 
Warn1ng:The energy loss was greater than 1.0 ft 10.3 mi. between the current and previous cross section. Thls may indicate 

the need for additional cross sections. 
River: Vineyard Spillwa Reach: Vineyard RS: 17.227 Profile: PF 2 

Warning:Divided flow computed for this cross-section. 
Warning:The energy loss was greater than 1.0 ft 10.3 ml. between the current and prevlous cross section. This may indlcate 

the need for additional crass sectlons. 
River: V~neyard Splllwa Reach: Vineyard RS: 17.132 Proflle: PF 2 

Warn1ng:Divided flow computed for thls cross-section. 
Warning:The energy loss was greater than 1.0 ft (0.3 mi. between the current and previous cross secclon. This may indicate 

Vineyard FRS 213 Spillway Flow 
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the need far additional cross sections. 
River: Vineyard Spillwa Reach: Vineyard RS: 17.038 Profile: PF 2 

Warning:Divided flow computed for this cross-section. 
Warning:The energy loss was greater than 1.0 ft 10.3 m). between the current and previous cross section. Thls may indicate 

the need for additional crass sections. 
River: Vineyard Spillwa Reach: Vineyard RS: 16.945 Profile: PF 2 

Warn1ng:Divided flow computed for this cross-section. 
Warning:The energy loss was greater than 1.0 ft (0.3 ml. between the current and prevlous cross sectlon. This may indicate 

the need for additional cross sections. 
Siver: Vineyard Spillwa Reach: Vineyard RS: 16.850 Profile: PF 2 

Warning:Divided flow computed for this cross-section. 
Warning:The conveyance ratio (upstream conveyance divided by downstream conveyance1 is less than 0.7 or greater than 1.4. 

This may indicate the need for additional cross sections. 
Warning:The energy loss was greater than 1.0 ft 10.3 ml. between the current and previous cross section. This may indicate 

the need for additional cross sections. 
Rlver: Vineyard Spillwa Reach: vineyard RS: 16.755 Profile: PF 2 

Warning:Divided flow computed for this cross-section. 
Warn1ng:The conveyance ratio lupstream conveyance divlded by domstream conveyance1 is less than 0.7 or greater than 1.4. 

This may indlcate the need for additional cross sections. 
W2rning:The energy loss was greater than 1.0 ft 10.3 mi. Setween the current and previous cross section. Thls ray indicate 

the need for additional cross sections. 
River: Vineyard Splllwa Reach: vineyard RS: 16.679 Profile: PF 2 

Warning:The energy loss was greater than 1.0 ft 10.3 rn). between the current &nd previous cross section. Thls may indicate 
the need for additional cross sections. 

River: Vineyard Spillwa Reach: Vineyard RS: 16.585 Proflle: PF 2 
Warning:The energy equation could not be balanced within the specified number of iterations. The program used criiical depth 

for the water surface and conrinued on with the calculations. 
Warning:The energy loss was greater than 1.0 ft 10.3 m). between the current and previous cross section. This may indicate 

the need for additional cross sections. 
Warning:During the standard step iterations, when the assumed water surface was set equal to critical depth, the calculated 

water surface came back below critical depth. This indicates that there is not a valid subcritical arrswer. The 
program defaulted to critical depth. 

Xiver: Vineyard Spillwa Reach: Vineyard RS: 16.507 Profile: PF 2 
Wam1ng:Divided flow computed for this cross-section. 
Warning:The energy loss was greater than 1.0 ft (0.3 ml. between the current and previous cross sectLon. This may indicate 

the need for additional cross sections- 
Rxver: Vlneyard Spillwa Reach: Vineyard RS: 16.451 Profile: PP 2 

Warning:Divided flow computed for this cross-section. 
Warn1ng:The energy loss was greater than 1.0 ft 10.3 mi. between the current and previous cross section. This may indicate 

the need for additional cross sections. 
River: Vineyard Spillwa Reach: Vineyard RS: 16.367 Profile: P? 2 

Warning:The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section. This may indicate 
the need for additional cross sections. 

River: Vineyard Spillwa Reach: Vineyard RS: 16.293 Profile: PF 2 
Warning:The energy loss was greater than 1.0 ft 10.3 mi. between the current and previous cross section. This may indicate 

the need for additional cross sections. 
Xlver: Vineyard Spillwa Reach: Vineyard RS: 16.197 Profile: PF 2 

Warning:Divided flow computed for this cross-section. 
Warning:The energy loss was greater than 1.0 it (3.3 mi. between the current and prevlous cross section. This may indicate 

the need for additional cross sections. 
River: Vineyard Spillwa Reach: Vineyard RS: 16.106 Profile: I? 2 

Warning:The energy loss was greater than 1.0 ft 10.3 mi. between the current brd previous cross section. This may indicate 
the need for additional cross sections. 

River: Vineyard Spillwa Reach: Vineyard RS: 16.009 Profile: PF 2 



Warning:Divided flow computed for this cross-section. 
Warning:The cross-section end points had to be extended vertically for the computed water surface. 
Warning:The energy loss was greater than 1.0 ft (0.3 mi. between the current and prevlous cross section. This may indicate 

che need for addit~onal cross sections. 
RIVPT: Vineyard Spillwa Reach: Vineyard RS: 15.934 Profile: PF 2 

Warning:Divided flow computed far this cross-section. 
Warn1ng:The energy loss was greater than 1.0 ft 10.3 ml. between the current and previous cross section.  his may indicate 

the need for additional cross sections. 
River: Vineyard Spillwa Reach: Vineyard 8s: 15.838 Profile: PF 2 

Warning:The energy loss was greater than 1.0 ft (0.3 ml. between the current and previous cross section. This may indicate 
the need for additional cross sections. 

River: Vineyard Spillwa Reach: Vineyard RS: 15.744 Proflle: PF 2 
Warning:Divided flow computed for this cross-section. 
Warning:The energy loss was greater than 1.0 ft (0.3 mi. between the current and prevlous cross section.   his niay indicate 

the need for additional cross sections. 
River: Vineyard Spillwa Reach: Vineyard RS: 15.652 Profile: PF 2 

Warnin9:Divided flow computed for this cross-section. 
Warning:The conveyance ratio (upstream conveyance divided by downstream conveyance1 1 s  less than 0.7 or greater than 1.4. 

This may indicate the need for additional cross sections. 
Warning:The energy loss was greater than 1.0 ft (0.3 m). between the current and previous crass section. This may indicate 

the need for additional cross sections. 
River: Vineyard Spillwa Reach: Vineyard RS: 15.555 Profile: PF 2 

Warning:Divided flow computed for this cross-section. 
Warn1ng:The conveyance ratio (upstream conveyance divlded by downstream conveyance) is less than 0.7 or greater than 1.4. 

This may indicate the need for additional cross sections. 
Warning:The energy loss was greater than 1.0 ft 10.3 ml. hetween the current and previous cross section. This may indicate 

the need for additional cross sections. 
River: Vineyard Spiliwa Reach: Vineyard RS: 15.461 Profile: PF 2 

Warnins:Dlvided flow comnuted for this cross-section. 
warn1ni:~he conveyance ritio (upstream conveyance divided by downstream conveyance1 is less than 0.7 or greater than 1.4. 

This may indicate the need far additional crass sections. 
Warning:The energy loss was greater than 1.0 ft (0.3 ml, between the current and prevlous cross section. Thls may indicate 

the need for additional cross sections. 
River: Vineyard Spiliwa Reach: Vineyard RS: 15.366 Profile: PF 2 

Warninci:Divlded flow com~uted for this cross-section. 
Warning:The conveyance ratio lupstream conveyance divided by downstream conveyance) is less than 0.7 or greater than 1.4. 

This may indicate the need for additional cross sections. 
Warnin9:The energy loss was greater than 1.0 it (0.3 m). between the current and previous cross section. This may indicate 

the need for additional cross sections. 
River: Vineyard Spillwa Reach: Vineyard RS: 15.181 Profile: PF 2 

Warning:Divided flow computed for this cross-sectlon. 
Warning:The conveyance ratio lupstream conveyance divided by downstream conveyance1 is less than 0.7 or greater than 1.4. 

This may indicate the need for additional cross sections. 
Warn1ng:The energy loss was greater than 1.0 ft 10.3 ml. between the current and prevlous cross section. This may indicate 

the need for additional cross sections. 
River: Vineyard Spillwa Reach: Vineyard RS: 15.087 Profile: PF 2 

Warning:Divided flow computed for this cross-sectlon. 
Warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) 1s less than 0.7 or greater than 1.4. 

This may indicate the need for additional cross sections. 
Warnrng:The energy loss was greater than 1.0 ft 10.3 mi. between the current and prevlous cross sectlon. Thls may indicate 

the need for additional cross sections. 
River: Vineyard Spillwa Reach: Vineyard RS: 14.994 Profile: PF 2 

Warning:The energy loss was greater than 1.0 ft (0.3 ml. between the currenr and previous cross section. This may lndicare 
the need for additional cross sections. 
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Rlver: Vinevard S~illwa Reach: Vinevard RS: 14.897 Profile: PF 2 
Warning:The energy loss was greater than 1.0 ft 10.3 mi. between the current and previous cross sectlon. This may indlcate 

the need far additional cross sections. 
River: Vineyard Spillwa Reach: Vineyard RS: 14.803 Profile: PF 2 

Warning:Divlded flow computed for this cross-section. 
Warning:The conveyance ratio (upstream conveyance divided by downstrean conveyance1 is less than 0.7 o r  greater thhr 1.4. 

This may indlcate the need for additional cross sections. 
Warning:The energy loss was greater than 1.0 ft (0.3 mj. between the current and previous cross section. This may indicate 

the need for additional cross sections. 
River: Vineyard Spillwa Reach: Vineyard RS: 14.710 Profile: PF 2 

Warning:Divided flow computed for this cross-section. 
Warning:The conveyance ratio (upstream conveyance divided by dawnstream conveyance) is less than 0.7 or greater than 1.4. 

This may indicate the need for additional cross sections. 
Warning:The energy loss was greater than 1.0 Et 10.3 mi. between the current and previous cross section. This may indicate 

the need for additional cross sections. 
Rlver: Vineyard Spillwa Reach: Vineyard RS: 14.616 Profile: PF 2 

Warning:Divided flow computed for thls crass-section. 
Warning:The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section. This may indicate 

the need for additional cross sections. 
River: Vineyard Spillwa Reach: Vineyard RS: 14.523 Profile: PF 2 

Warning:Divided flow computed for this cross-sectlon. 
Warning:The conveyance ratio [upstream conveyance divided by downstream conveyancei is less than 0.7 or greater than 1.4. 

This may indicate the need for additional cross sections. 
Warning:The energy loss was greater than 1.0 ft 10.3 mi. between the current and previous cross section. This may indicate 

the need for additional cross sections. 
River: Vineyard Spillwa Reach: Vineyard RS: 3 Profile: PF 2 

Warning:Divided flow computed for this cross-section. 
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East Side SIS - Vineyard FRS 213 Spillway Flow 1212012001 3:02:24 PM East Side SIS - Vineyard FRS 213 Spillway Flow 1212012001 3:02:24 PM 
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East Side SIS - Vineyard FRS 213 Spillway Flow lZ2012001 3:02:24 PM East Side SIS - Vineyard FRS 213 Spillway Flow 1212012001 3:02:24 PM 
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East Side SIS - Vineyard FRS Z3 Spillway Flow 12/20/2001 3:02:24 PM East Side SIS -Vineyard FRS 213 Spillway Flow 12/20/2001 3:02:24 PM 
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East Side SIS - Vineyard FRS 2/3 Spillway Flow 12/20/2001 3:02:24 PM East Side SIS -Vineyard FRS Z 3  Spillway Flow 12/20/2001 3:02:24 PM 
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East Side SIS - Vineyard FRS 2/3 Spillway Fiow 12/20/2001 3:02:24 PM 
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East Side SIS - Vineyard FRS 213 Spillway Flow 1212012001 3:02:24 PM 
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East Side SIS - Vineyard FRS 2/3 Spillway Flow 12/20/2001 3:02:24 PM East Side SiS - Vineyard FRS 2/3 Spiliway Flow 12/2012001 3:02:24 PM 
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M E  
THE INUNMION UMIT, AT ME FOLLOWING CROSS SECIIONS KG 
B E N  ADJUSTED BI HAND AN0 DOES NOT UTCH THE STA W.S. 
LFl OR STPi W.S. RGT STATED IN THE HEC-IUS OLIIPUI: 
19.925 (SiA W.S. LFl) 
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NOTES 
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17.684 (STA W.S. RGT) \ 
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. . . ~  ................ ~~ ...... ~ . .  . 
NOTE: 
~ X E N ~ M T I O N  UMIT, AT THE FOLLOWING CROSS SECTIONS, HAS 
BEEN m J U m D  81 WD AND DOES NOT MTCI;; THE STA W.S. 
Lfl OR STA W.S. K T  STATED IN THE HEC-W OUTPUT 
18.612 (STA W.S. LFI) 
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ME INUNDATON LIMIT. AT THE FOLLOWING CROSS SECTIONS, HAS 
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16.945 (STA W.S. RGT AND LFC 
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HEC-RAS September 1998 Version 2.2 
U.S. A m y  Corp of Engineers 
Hydrologic Engineering Center 
609 Second Street, Suite D 
Davis, California 95616-4687 

(916) 756-1104 
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PROJECT DATA 
Project Title: East Side SIS - Powerline FRS 
Project File : Powlthr.prj 
Run Date and Time: 02/13/2002 2:20:16 PM 

Project in English units 

Project Description: 
spillway Inundation Study for Powerline FRS - 1/3 Spillway Flow 
Scenario 

Powerline FRS Emergency Spillway to Ellsworth Road 

PLAN DATP 

Plan Title: 113 Spillway Flow 
Plan File : m:\Folders from V\Fcdspill\TaskB\Powe1\HECRAS\De~12O1\HEC-S\Powr\lthird\Powlthr.P01 

Geometry Title: Existing Conditions Geometry 
Geometry File : m:\Folders from V\Fcdspill\TaskB\Power\HECRAS\Decl201\HEC-- 

RAS\Power\lthird\Powlthr.GOl 

Flow Title : 113 Flow Profile (Mixed Flow Reaimel .~ ~ . - .  
Flow File : m:\Folders from V\Fcdspill\TaskB\Power\HECRAS\Decl20l\HEC 

RAS\Power\lthird\Powlthr.FOl 

Plan S m a r y  Information: 
Number of: Cross Sections = 86 Mulitple Openings = 0 

Culverts = 0 Inline Weirs = 0 
Bridges = 0 

Computational Information 
Water surface calculation tolerance = 0.01 
Critical depth calculaton tolerance = 0.01 
Maximum number of interations = 20 
Maximm difference tolerance = 0.3 
Flow tolerance factor = 0.001 

Computation Options 
Critical depth computed only where necessary 
Conveyance Calculation Method: At breaks in n values only 
Friction Slo~e Method: Averaae Convevance 
Computational Flow Regime: Subcritical Flaw 

Powerline FRS 113 Spillway Flow 
Page I of 121 



FLOW DATA 

Flow Title: 113 Flow Profile (Mixed Flaw Regime) 
Flow File : m:\Folders from V\Fcdspill\Task~\Power\HECRAS\Dec1201\HEC-RAS\Power\lthird\Powlthr.F0l 

Flow Data (cfsl 

River Reach RS 
Powerline FRS Powerline 20.000 
Powerline FRS Powerline 14.790 
Powerline FRS Powerline 13.940 
Powerline FRS Powerline 13.750 
Powerline FRS Powerline 11.028 

Boundary Conditions 

River Reach Profile 

Powerline FRS Powerline PF 1 

Upstream Downstream 

Critical Noma1 S = ,0033 

Changes in WS and EG 

River Reach RS Profile Type Value 
Powerline FRS Powerline 12.258 PF 1 Know WS 1388.621 

GEOMETRY DATA 

Geometry Title: Existing Conditions Geometry 
Geometry File : m:\Folders from V\Fcdspill\TaskB\Power\HECRAS\De~12Ol\HEC-RAS\Power\lthird\Powlthr.GOl 

CROSS SECTION RIVER: Powerline FRS 
REACH: Powerline RS: 20.000 

INPUT 
Description: Upstream embankment of the Powerline FRS and Vineyard FRS 

principal spillways outlet collection channel. The collection 
channel is the upper limit of the Powerline Floodway. 

Station Elevation Data n u =  45 
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 

Manning's n Values num= 3 
sea n Val Sta n Val sta n Val 

8586.53 ,022 8586.53 .02210209.22 ,022 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
8586.5310209.22 194.05 193.94 194.05 .3 .5 

CROSS SECTION OUTPUT Profile #PF 1 

E.G. Elev (Etl 1568.13 
Vel Head ( ftl 0.18 
W.S. Elev (ftl 1567.95 
Crit W.S. Iftl 
E.G. Slope (ftlftl 0.001531 
0 Total lcfsl 6667.00 
Top Width lftl 1341.51 
Vel Total Ift/sl 3.40 
Max Chl Dpth Lftl 2.30 
Conv. Total lcfsl 170409.7 
Length Wtd. (ftl 193.94 
Min Ch El lftl 1565.65 
Alpha 1.00 
Frctrl LOSS (Etl 0.02 

Powerline PRS 

Element Left OB 
Wt. n-Val. 
Reach Len. lftl 194.05 
Flow Area isq ftl 
Area (sq Etl 
Flow Icfsl 
Top Width lftl 
Avg. Vel. Ift/sl 
Hydr. Depth (ftl 
Conv. Icfsl 
Wetted Per. (ftl 
Shear Ilblsq ftl 
stream Power llb/ft sl 
Cum Volume (acre-ftl 3600.72 
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Channel Right OB 
(1.022 

0.47 
893.32 858.0'1 
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C & E LOSS lft) 0.08 Cum SA (acres) 3602.39 263.33 851.10 

Warning: The conveyance ratio lupstream conveyance divided by downstream conveyance) is less 
than 0.7 or greater than 1.4. This may indicate the need for additional cross sections 

FLOW DISTRIBUTION OUTPUT Profile #PF 1 

Left Sta Right Sta Flow Area W.P. %Conv. HydrD. Velocity 
(ftl lftl (cfs) (sq ftl ift) (ftl (ftls) 
LB 8586.53 8911.07 1181.70 374.67 280.80 17.72 1.73 3.15 

Warning: The conveyance ratio (upstream conveyance divided hy downstream conveyance) is less 
than 0.7 or greater than 1.4. This may indicate the need for additional cross sections. 

CROSS SECTION RIVER: Powerline FRS 
REACH: Powerline RS: 19.963 

INPUT 
Description: 
Station Elevation Data num= 17 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
8545.34 1578.97 8552.69 1578.6 8571.96 1570 8589.72 1562.07 8704.5 1562.04 

Manning's n Values 11m= 3 
sta n Val Sta n Val Sta n Val 

8545.34 .05 8571.96 .02210288.02 .05 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
8571.9610288.02 202.72 203.44 202.72 .3 .5 

CROSS SECTION OUTPUT Profile #PF 1 

E.G. Elev lftl 
Vel Head If tl . . 
W.S. Elev iftl 
Crit W.S. (ttl 
E.G. Slope (Etlftl 
Q Total (cfsl 
Top Width (ftl 
Vel Total Ifttsl 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. lftl 
Min Ch El (ft) 
Alpha 
FrCtn LOSS (ft) 
C & E LOSS (£ti 

Element 
Wt. n-Val. 
Reach Len. lfti 
Flow Area isq ft) 
Area (sq ftl 
Flow Icfsl 
Top Width (ftl 
Avg. Vel. (ftlsl 
Hydr. Depth iftl 
Conv. icfsl 
Wetted Per. lftl 
Shear (lblsq ftl 
Stream Power ilb/tt sl 
Cum Volume (acre ftl 
Cum SA (acres1 

Left 08 Channel Right OB 
0.022 

202.72 203.44 202.72 
6614.65 
6614.65 
6667.00 
1681.35 

1.01 

Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less 
than 0.7 or greater than 1.4. This may indicate the need for additional cross sections 

FLOW DISTRIBUTION OUTPUT Profile #PF 1 

Left Sta Right Sta Flow Area W.P. 8 Conv. Hydr D. Velocity 
lftl (ft) Icf51 1sq ft) lft) lft) ift/S) 
LB 8571.96 8915.17 2328.26 1909.42 340.02 34.92 5.64 1.22 
8915.17 9258.38 1793.24 1638.67 343.21 26.90 4.77 1.09 

* Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7 or greater than 1.4. This may indicate the need for additional cross sections 

CROSS SECTION RIVER: Powerline FRS 

Powerline FRS 113 Spillway Flaw 
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REACH : Powerline RS: 1 9 . 9 2 5  

INPUT 
Description: Top of Bank, East Embankment of the CAP 
station Elevation Data num= 1 1 8  

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 

Manning's n Values num= 3  
Sta n Val Sta n Val Sta n Val 

2 5 3 4 . 0 4  , 0 2 2  8 5 4 1 . 5 3  .02210294 .18  ,022 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan 
8 5 4 1 . 5 3 1 0 2 9 4 . 1 8  1 0 6  1 0 5 . 3 8  1 0 6  .3 . 5  

Ineffective Flow nun= 2  
Sta L Sta R Elev Sta L Sta R Elev 

2 5 3 4 . 0 4  8 4 6 3 . 1 6  157010420.8815484 .04  1 5 7 0  

CROSS SECTION OUTPUT Profile #PF 1 

E.G. Elev lftl 
vel Head (£ti 
W.S. Elev Iftl 
Crit W.S. (ftl 
E.G. Slope Iftlftl 
Q Total Icfs) 
Top Width (ftl 
Vel Total IftIsI 
Max Chl Dpth Iftl 
Conv. Total lcfsl 
Length Wtd. (ftl 
Min Ch El Ift) 
Alpha 
F r c t n  Loss Iftl 
C & E LOSS (ftl 

1 5 6 7 . 9 8  Element 
0 . 1 0  we. n-Val. 

1 5 6 7 . 8 8  Reach Len. lftl 
1 5 6 7 . 2 3  Flow Area (sq  ftl 

0 . 0 0 0 9 1 5  Area (sq ft) 
6667.00  FLOW (cis1 

1 2 5 4 6 . 8 1  Top Width (ftl 
2 . 5 1  Avg. Vel. Iftlsl 
3 . 3 8  Hydr. Depth (ftl 

2 2 0 4 1 6 . 1  Conv. (cfsl 
1 0 5 . 4 8  Wetted Per. (ftl 

1 5 6 5 . 9 3  Shear (lhlsq ftl 
1 . 0 0  Stream Power Ilblft sl 
0 . 2 1  Cum Volume (acre-ftl 
0 . 0 7  Cum SA (acres1 

Left OB Channel Right 08 
0.022  0 . 0 2 2  0 . 0 2 2  

Warning: Divided flow computed for this cross-section. 
Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less 

than 0 . 7  or greater than 1.4 .  This may indicate the need for additional cross sections 

FLOW DISTRIBUTION OUTPUT Profile #PF 1 

Left Sta Right Sta Flow Area w.P. B Conv. Hydr D. Velocity 
(£ti lftl (cfsl (sq ftl (ftl (ft) Ift/S) 
7 9 4 0 . 7 8  8 5 4 1 . 5 3  3 7 6 . 5 8  1 3 0 . 9 2  78 .37  5 . 6 5  1 . 6 7  2 . 8 8  
LB 8 5 4 1 . 5 3  8892 .06  1 8 1 3 . 0 3  620.03 3 5 0 . 5 3  27 .19  1 . 7 7  2 . 9 2  
8 8 9 2 . 0 6  9 2 4 2 . 5 9  1 3 8 5 . 1 6  527 .56  3 5 0 . 5 3  2 0 . 7 8  1 . 5 1  2 . 6 3  
9 2 4 2 . 5 9  9 5 9 3 . 1 2  1 1 1 3 . 9 4  4 6 2 . 9 0  3 5 0 . 5 3  1 6 . 7 1  1 . 3 2  2 . 4 1  
9 5 9 3 . 1 2  9943 .65  9 7 6 . 1 6  427.65 3 5 0 . 5 3  1 4 . 6 4  1 . 2 2  2 . 2 8  
9 9 4 3 . 6 5  RB 1 0 2 9 4 . 1 8  6 6 5 . 0 1  3 3 9 . 6 8  3 5 0 . 5 4  9 . 9 7  0 . 9 7  1 . 9 6  
1 0 2 9 4 . 1 8  1 0 8 1 3 . 1 7  3 3 7 . 1 2  1 4 8 . 4 6  1 2 6 . 7 0  5 . 0 6  1 . 1 7  2.27 

l'owcrline PRS 113 Spillway Flow 
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Warning: Divided flow computed for this cross-section. 
Warning: The conveyance ratio (upstream conveyance divided by domstream conveyance) is less 

than 0.7 or greater than 1.4. This may indicate the need for additional cross sections 

CROSS SECTION RIVER: Powerline FRS 
REACH: Powerline RS: 19.905 

INPUT 
Description: Top of Bank, West Embankment of the CAP 
Station Elevation ~ a t a  n u m =  i n n  . . . 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
2641.94 1568.65 2702.15 1568.46 2785.37 1568.2 2905.37 1568 3025.37 1567.9 
3105.37 1567.24 3162.14 1566.94 3282.14 1567.12 3402.14 1567.24 3522.14 1567.39 
3682.14 1567.63 3842.14 1567.74 4002.14 1567.59 4162.14 1567.52 4322.14 1567.49 
4482.14 1567.44 4642.14 1567.38 4722.14 1567.4 5002.14 1567.55 5242.14 1567.36 
5322.14 1567.28 5406.23 1567.11 5526.27 1567.01 5646.22 1567.1 5777.62 1567.18 
5916.57 1567.24 6026.75 1567.07 6186.75 1566.99 6286.02 1567.04 6372.57 1567.08 
6506.75 1567.53 6626.75 1567.71 6786.75 1567.16 6900.58 1566.51 7026.74 1566.28 
7114.46 1566.25 7226.74 1566.29 7327.9 1566.34 7426.74 1566.2 7515.08 1566.22 
7595.37 1566.32 7693.61 1566.32 7796.77 1566.35 7880.86 1566.43 8002.55 1566.41 
8052.69 1566.35 8133.27 1566.26 8195.87 1566.23 8273.3 1566.21 8411.84 1566.23 
8438.34 1566.24 8539.56 1566.38 8647.68 1566.5 8751.29 1566.65 8838.34 1566.55 
8957.42 1566.48 9013.6 1566.61 9099.06 1566.73 9202.54 1566.82 9293.6 1566.8 
9373.6 1566.62 9491.6 1566.4 9499.16 1566.4 9573.58 1566.28 9674.64 1566.25 
9813.55 1566.86 9924.41 1567.22 9989.5 1567.23 10012 1567.06 10084.4 1567.07 
10154.31 1567.0810245.72 1566.8510298.43 1566.57 10332 1566.6610431.77 1566.6 

10572 1566.5210671.83 1566.4710808.62 1566.3710831.87 1566.35 10852 1566.33 
10871.88 1566.32 10892 1566.310911.89 1566.29 10932 1566.27 10951.9 1566.25 
10973.72 1566.2410993.74 1566.2211013.99 1566.211091.94 1567.211391.94 1566.9 
11741.94 1566.511831.94 1567.212141.94 1566.412431.94 1565.812691.94 1565.7 
13561.94 1566.213961.94 1566.514361.94 1566.614741.94 1567.215231.94 1568.1 

Manning's n Values nun= 3 
Sta n Val Sta n Val Sta n Val 

2641.94 .022 8539.56 .02210298.43 ,022 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr 
8539.5610298.43 23 22.1 23 .3 

Ineffective Flow n m =  2 
Sta L Sta R Elev Sta L Sta R Elev 

2641.94 8424.31 157010492.7315231.94 1570 
Blocked Obstructions n m =  1 

Sta L Sta R Elev 
2641.94 3522.25 1568.57 

CROSS SECTION OUTPUT 

E.G. Elev (ft) 
Vel Head (Et) 
W.S. Elev lft) 
Crit W.S. (ft) 
E.G. Slope lft/ft) 
Q Total Icfs) 
Top Width (Et) 
Vel Total (ft/sl 
Max Chl Dpth iftl 
Conv. Total (cEsl 
Length Wtd. (ft) 
Min Ch El IEt) 
Alpha 
Frctn Loss (ftl 
C & E L O 5 5  lftl 

Profile #PF I 

1567.70 Element Left OB 
0.33 Wt. n-Val. 0.022 

1567.37 ReachLen. (ftl 23.00 
1567.37 Flow Area (sq ft) 122.66 
0.007145 Area (sqEtl 2101.75 
6667.00 Flow (cfsl 730.05 
9327.57 Top Width (ft) 3035.07 

4.57 Avg. Vel. (ft/sl 5.95 
1.67 Hydr. Depth ift) 1.06 

78870.7 Conv. icfs) 8636.5 
22.23 Wetted Per. (ft) 115.25 

1566.25 Shear (lb/sq ftl 0.47 
1.03 Stream Power (lb/ft s )  2.83 
0.16 Cum Volume (acre-ftl 3575.90 
0.02 Cum SA [acres) 3578.05 

Channel Riaht OB 

Warning: The energy equation could not be balanced within the specifled number of iterations.   he 
program used critical depth for the water surface and continued on with the calculations. 

Warning: Divided flow computed for this cross-section. 
Warning: During the standard step iterations. when the assumed water surface was set equal to 

critical depth, the calculated water surface came back below critical depth. This indicates 
that there is not a valid subcritical answer. The program defaulted to critical depth. 

Note: Multiple critical depths were Eound at this location. The critical depth with the lowest. 
valid. 

water surface was used. 

FLOW DISTRIBUTION OUTPUT Profile #PF 1 

Powerline FRS 113 Spillway Flow 
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Left Sta Right Sta Flow Area W.P. % Conv. Hydr D. Velocity 
fftl iftl ittl 

Warning: The energy equation could not be balanced within the specified number of iterations. The 
program used critical depth for the water surface and continued on with the calculations. 

Warning: Divided flow computed for this cross-section. 
Warning: During the standard step iterations, when the assumed water surface was set equal to 

critical depth, the calculated water surface came back below critical depth. This Indicates 
that there is not a valid subcritical answer. The program defaulted to critical depth. 

Note: Multiple critical depths were found at this location. The critical depth with the lowest, 
valid, 

water surface was used. 

CROSS SECTION RIVER: Powerllne FRS 
REACH: Powerline RS: 19.901 

INPUT 
Description: 
Station Elevation Data nun= 83 

stn Plev s t n  Rlav Sta R l e v  S Elev Sta Elev 

Manning's n Values n u =  3 
Sta n Val Sta n Val Sta n Val 

2624.53 .05 8541.31 .022 10300.3 .05 

Bank sta: Left Right Lengths: Left Channel Right Coeff Cantr. Expan 
8541.31 10300.3 213.82 249.12 282.84 . 3  .5 

Ineffective Flow num= 2 
Sta L Sta R Elev Sta L Sta R Elev 

2624.53 8417.45 1570 10503.510887.02 1570 
Blocked Obstructions num= 1 

Sta L Sta R Elev 
2624.53 3591.44 1568 

CROSS SECTION OUTPUT Profile #PF 1 

E.G. Elev (ftl 
Vel Head (ftl 
W.S. Elev iftl 
Crit W.S. lftl 
E.G. Slope iftlftl 
Q Total icfsl 
Tap Width iftl 
Vel Total iftlsl 
Max Chl Dpth iEt) 
Conv. Total icfsl 
Length Wtd. Iftl 
Min Ch El ittl 
Alpha 
Frctn LOSS itt) 

Powerline FRS 

1567.18 Element 
0.41 Wt. n-Val. 

1566.78 Reach Len. ift) 
1566.78 Flow Area (sq ftl 

0.007447 Area isq ftl 
6667.00 Flow icfsl 
4314.42 Top Width iftl 

4.85 Avg. Vel. (Etls) 
1.76 Hydr. Depth iftl 

77257.1 Conv. ICES) 
241.77 Wetted Per. iftl 
1565.51 Shear (lblsq ftl 

1.12 Stream Power (Ib/ft sl 
1.65 Cum Volume (acre-ftl 
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Lett OB Channel Right OB 
0.050 0.022 0.050 
213.82 249.12 282.84 
146.57 1171.13 57.97 

1.58 2.12 0.15 
3574.83 848.32 820.65 

113 Spillway Flow 



C & E LOSS lftl 0.08 Cum SA (acres1 3576.63 243.54 826.63 

Warning: The energy equation could not be balanced within the specified number of iterations.   he 
program used critical depth for the water surface and continued on with the calculations. 

Warning: Divided flow computed for this cross-section. 
Warning: The cross-section end points had to he extended vertically for the computed water surface. 
Warning: The energy loss was greater than 1.0 ft (0.3 ml. between the current and previous cross 

section. This may indicate the need for additional cross sections. 
Warning: During the standard step iterations, when the assumed water surface was set equal to 

critical depth, the calculated water surface came back below critical depth. This indicates 
that there is not a valid subcritical answer. The program defaulted to critical depth. 

Note: Multiple critical depths were found at this location. The critical depth with the lowest, 
valid. 

water surface was used. 

FLOW DISTRIBUTION OUTPUT Profile #PF I 

Left Sta Right Sta Flow Area W.P. 8 Conv. Hydr D. Velocity 
(ftl (ft) (c~sI Isq ftl lftl (ftl Ift/s1 
7949.63 8541.31 420.56 146.57 123.86 6.31 1.18 2.87 
LB 8541.31 8893.11 2586.82 419.04 351.80 38.80 1.19 6.17 

Warning: The energy equation could not be balanced within the specified number of iterations. The 
program used critical depth for the water surface and continued on with the calculations. 

Warning: Divided flow computed for this cross-section. 
Warning: The cross-section end points had to be extended vertically for the computed water surface. 
Warning: The energy loss was greater than 1.0 ft (0.3 ml. between the current and previous cross 

a section. This may indicate the need for additional cross sections. 
Warning: During the standard step iterations, when the assumed water surface was set equal to 

critical depth, the calculated water surface came back below critical depth. This indicates 
that there is not a valid subcritical answer. The program defaulted to critical depth. 

Note: Multiple critical depths were found at this location. The critical depth with the lowest. 
valid, 

water surface was used. 

CROSS SECTION RIVER: Powerline FRS 
REACH: Powerline RS: 19.879 

INPUT 
Description: Downstream Toe of the west Side Embanlanent of the CAP 
Station Elevation Data num= 119 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
2313.21 1561.86 2341.54 1561.94 2387.7 1562.05 2414.82 1562.13 2483.44 1562.72 
2510.04 1562.66 2549.68 1562.23 2568.81 1562.07 2627.23 1561.61 2642.37 1561.66 
2695.97 1561.88 2708.87 1561.74 2733.26 1561.31 2744.85 1561.2 2766.15 1561.9 
2774.79 1562.17 2782.08 1562.21 2783.53 1561.73 2784.66 1562.11 2792.9 1562.36 
2810.8 1562.55 2824.13 1562.57 2878.6 1562.62 2884.4 1562.61 2937.74 1562.28 
2948.18 1562.26 2995.26 1552.62 3011.39 1562.67 3060.46 1562.79 3078.99 1562.58 
3144.46 1561.75 3160.76 1561.62 3221.01 1561.45 3229.09 1561.43 3308.6 1561.21 
3442.86 1560.78 3460.84 1560.8 3668.44 1561.39 3681.21 1561.42 3906.59 1560.85 

Powerline FRS 113 Spillway Flow 
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Manning's n Values nun= 3 
Sta n Val Sta n Val Sta n Val 

2313.21 .05 9984.81 .01510015.19 .05 

Bank Sta; Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
8620.3210423.09 215.31 249.97 212.05 .3 .5 

Ineffective Flow num= 2 
Sta L Sta R Elev Sta L Sta R Elev 

2313.21 8375 1568 1057011136.06 1568 
Blocked Obstructions num= 1 

Sta L Sta R Elev 
2313.21 3664.43 1566 

CROSS SECTION OUTPUT Profile #PF I 

E.G. Elev iftl 
Vel Head iftl 
W.S. Elev iftl 
Crit W.S. iftl 
E.G. Slope iftlftl 
Q Total (cfsl 
Top Width iftl 
Vel Total (ftlsl 
Max Chl Dpth (€ti 
Conv. Total IcEsI 
Length Wtd. iftl 
Min Ch El iftl 
Alpha 
Frctn Lass iftl 
C k E Loss (£ti 

1561.55 Element 
0.25 Wt. n-Val. 

1561.30 Reach Len. iftl 
1560.62 Flow Area isq ftl 

0.006302 Area isg ftl 
6667.00 Flow icfsl 
5818.88 Top Width iftl 

4.01 Avg. Vel. (ftlsl 
4.72 Hydr. Depth (ttl 

83985.0 Conv. ictsl 
232.85 Wetted Per. iftl 
1556.58 Shear ilblsq ttl 

1.00 Stream Power Ilblft s )  
1.60 Cum Volume lacre-ftl 
0.00 Cum SA (acres1 

Left OB Channel Right OB 
0.040 

Warning: Divided flow computed for this cross-section. 
Warning: The energy loss was greater than 1.0 ft 10.3 m). between the current and previous cross 

section. This may indicate the need for additional cross sections. 

FLOW DISTRIBUTION OUTPUT Profile #PF 1 

Left Sta Right Sta Flow Area W.P. BConv. HydrD. Velocity 
iftl Iftl iCfS1 isq ftl iftl iftl IftlSI 
7989.61 8620.32 2417.08 578.38 245.32 36.25 2.36 4.18 
LB 8620.32 8980.87 2423.82 689.73 360.55 36.36 1.91 3.51 
8980.87 9341.43 640.69 278.89 275.82 9.61 1.01 2.30 
9341.43 9701.98 
9701.98 10062.54 1164.27 87.30 64.95 17.46 1.38 13.34 
10062.54 RB 10423.09 21.14 27.20 136.67 0.32 0.20 0.78 

Warning: Divided flow computed for this cross-section. 
Warning: The energy loss was greater than 1.0 ft (0.3 ml. between the current and previous cross 

section. This may indicate the need for additional cross sections. 

CROSS SECTION RIVER: Powerline FRS 
REACH: Powerline RS: 19.806 

INPUT 
Description: 
Station Elevation Data num= 89 

Sta Elev Sta Elev Sta Elev Sta Elev Sta 
2327.4 1559.77 2329.35 1560 2335.14 1560.65 2370.25 1560.56 2378.26 
2387.5 1560.47 2461.15 1560.38 2507.7 1561.29 2556.13 1562.09 2599.5 
2632.96 1560.1 2634.1 1560 2641.21 1559.41 2645.66 1560 2653.42 
2684.08 1560.91 2684.77 1560.6 2723.24 1560.59 2743.55 1561.06 2789.68 
2791.94 1560 2798.9 1559.09 2807.65 1560 2810.99 1560.36 2908.38 
3131.97 1561.58 3336.72 1560 3355.62 1559.93 3505.53 1558.88 3554.33 
3579.21 1558.51 3604.63 1558.93 3646.04 1560 3693.38 1561.41 3760.75 
3802.81 1560.4 3839.2 1560 3875.53 1559.69 3922.53 1559.42 3949.61 
4026.43 1559.69 4832.65 1558.25 4882.43 1558.09 4897.42 1559.76 4913.14 
5397.11 1557.71 5402.55 1557.13 5574.79 1557.05 5590.74 1555.46 5603.09 
5617.31 1557.65 5798.77 1557.63 6202.34 1559.08 6366.57 1559.06 6497.12 
6857.67 1559.4 7218.23 1558.06 7578.79 1557.31 7939.14 1556.77 8299.9 

8547 1557.61 R660.46 1557.82 9021.01 1559.07 9331.03 1560 9521 

Powerline FRS 
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1560.14 
1562.03 
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Manning's n Values nun= 3 
Sta n Val 

2327.4 
Sta n Val sta n Val 

.05 9986.43 .01510019.98 0 5  

Bank Sta: Left Right Lengths: Lett Channel Right Coeff Contr. Expan 
8660.46 10311.4 420.97 416.55 422.34 .3 .5 

Ineffective Flow num= 2 
Sta L Sta R Elev Sta L Sta R Elev 
2327.4 8252.01 156410806.8711178.48 1564 

Blocked Obstructions n m =  1 
Sta L Sta R Elev 
2327.4 3701.69 1561.43 

CROSS SECTION OUTPUT Profile PPF I 

E.G. Elev Iftl 
Vel Head ifti 
W.S. Elrv lit) 
Crit W.S. (ftl 
E.G. Slope (ft/ftl 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/sl 
Max Chl Dpth (ftl 
Conv. Total (cfsl 
Length Wtd. (ftl 
Min Ch El (tt) 
Alpha 
Frctn Loss (ftl 
C & E LOSS (ftl 

Element 
~ t .  n-Val. 
 each Len. ift) 
FLOW Area isq ftl 
Area (sq Etl 
FLOW (CfSi 
TOP Width Iftl 
Avg. Vel. (Et/sl 
Hydr. Depth ifti 
ccnv. ( ~ £ 5 )  
wetted Per. (ttl 
Shear (lb/sq ftl 
Stream Power (lb/ft s )  
cum Volume (acre-ftl 
Cum SA (acres) 

Left OB 
0.050 
420.97 
R96.41 

Channel 
0.033 
416.55 

Right OB 
0.050 
422.34 

Warning: Divided flow computed for this cross-section. 
Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross 

section. This may indicate the need for additional cross sections. 

FLOW DISTRIBUTION OUTPUT Profile PPF 1 

Left Sta Right Sta Flow Area W.P. %Conv. HydrD. Velocity 
lftl IEt) (c~s) (Sq ft) (Et) (ft) ltt/SI 
8027.15 8660.46 3909.08 896.41 408.45 58.63 2.19 4.36 

Warning: Divided flow computed for this cross-section. 
Warning: The energy loss was greater than 1.0 ft 10.3 ml. between the current and previous cross 

section. This may indicate the need for additional cross sections. 

CROSS SECTION RIVER: Powerline FRS 
REACH: Powerline RS: 19.727 

INPUT 
Description: 
station Elevation Data nun= 99 

sea Elev Sta Elev Sta Elev sta Elev Sta Elev 
2380.67 1559.58 2522.09 1558.95 2564.88 1558.91 2573.68 1558.38 2584.42 1559.01 

5126.76 1554.31 5132.92 1554.03 5136.22 1554.48 5312.41 1554.51 5340.8 1559.67 
5343.94 1560 5353.05 1560.96 5400.2 1560.15 5401.18 1560 5466.56 1550 
5480.46 1547.93 5568.39 1548.71 5573.9 1550 5600.96 1556.19 5636.66 1557.23 
5655.05 1560 5660.25 1560.79 5676.2 1560.57 5678.84 1560 5698.17 1556.15 
5713.6 1555.91 5799.32 1554.73 5806.94 1553.76 5812.32 1554.31 5814.9 1554.25 

Powerline FRS 113 Spillway Flow 
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Manning's n Values nun= 3 
Sta n Val Sta n Val Sta n Val 

2380.67 .05 9987.1 .01510016.06 .05 

Bank Sta: Left Right Lengths: Left Channel Right Coeft Contr. Expan 
8822.6710323.16 479.98 444.3 444.2 .3 .5 

Inetfect~ve Flow nun= 2 
Sta L Sta R Elev Sta L Sta R Elev 

2380.67 8077.47 1562 11077.3 11456.5 1562 
Blocked Obstructions n u =  2 

Sta L Sta R Elev Sta L Sta R Elev 
2380.67 3888 1564.0411255.94 11456.5 1564 

CROSS SECTION OUTPUT 

E.G. Elev iftl 
Vel Head Ift) 
W.S. Elev Iftl 
Crit W.S. (ft) 
E.G. Slope (ftlftl 
Q Total icfs) 
Top Width (ft) 
Vel Total iftlsl 
Max Chl Dpth lftl 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ftl 
Alpha 
Frctn Loss Ift) 
C & E LOSS ift) 

Profile #PF 

Element Left 08 Channel Right OB 
Wt. n-Val. 0.050 0.019 0.050 
Reach Len. Iftl 479.98 444.30 444.20 
Flow Area lsq ft) 1570.99 160.52 13.49 
Area Iso ft) 8137.76 160.52 13.49 
. - - . . , . . . , 
Top Width (ftl 
Avg. Vel. iftlsl 
Hydr. Depth Ift) 
Conv. (cfsl 
Wetted Per. lftl ~~~ ~ . . 
Shear ilblsq ftl 0.74 0.18 0.02 
Stream Power ilblft s )  2.68 1.06 0.01 
Cum Volume (acre--Et) 3431.30 832.93 818.15 
Cum SA (acres) 3491.42 226.73 820.93 

Warning: Divided flow computed for this cross-section. 
Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross 

section. This may indicate the need for additional cross sections. 

FLOW DISTRIBUTION OUTPUT Profile #PF 1 

Left Sta Right Sta Flow Area W.P. % Conv. Hydr D. Velocity 
iftl (ft) (CfSl isq ftl (ft) ift) (ftlS1 
7534.27 8178.47 1212.62 279.36 101.00 18.19 2.77 4.34 
8178.47 8822.67 4524.31 1291.63 644.20 67.86 2.01 3.50 
LB 8822.67 9122.77 81.42 70.09 185.31 1.22 0.38 1.16 
9122.77 9722.96 
9722.96 10023.06 817.84 63.50 27.67 12.27 2.43 12.88 
10023.06 RE 10323.16 26.68 26.94 90.48 0.40 0.30 0.99 
10323.16 10436.49 0.67 3.42 113.33 0.01 0.03 0.20 
10436.49 10549.83 3.13 8.63 113.33 0.05 0.08 0.36 
10549.83 10663.16 0.33 1.43 37.23 0.00 0.04 0.23 

Warning: 
Warning: 

Divided flow computed for this cross-section. 
The energy lass was greater than 1.0 ft 10.3 m). between the current and prevlous cross 
section. This may indicate the need for additional cross sections. 

CROSS SECTION RIVER: Powerline FRS 
REACH: Powerline RS: 19.643 

INPUT 
Description: 
Station Elevation Data nun= 92 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
2406.87 1556.49 2660.44 1557.3 2737.02 1557.08 2767.41 1556.39 2812.91 1556.56 
2820.39 1555.95 2825.32 1556.35 2852.28 1556.56 2894.16 1556.26 2970.57 1556.42 
3036.58 1556.38 3127.97 1555.75 3150.3 1555.48 3488.55 1554.89 3586.29 1554.13 
3843.29 1556.8 3849.11 1557.02 4051.24 1556.84 4133.87 1555.74 4199.43 1555.31 

a 
Powerline FRS 113 Spillway Flow 
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Mannino's n Values nun= 7 ~~~~ 

Sta n Val Sta n Val Sta n Val 
2406.87 -05 9987.06 .01510015.11 -05 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan 
9026.0310256.77 447.66 524.77 489.6 .3 5 

Ineffective Flow num= 2 
Sta L Sta R Elev Sta L Sta R Elev 

2406.87 7886.52 155811360.2511753.24 1558 
Blocked Obstructions n u =  2 

Sta L Sta R Elev Sta L Sta R Elev 
2406.87 3842.51 1557.0111577.6611753.24 1555.8 

CROSS SECTION OUTPUT Profile fPF 1 

E.G. Elev Ift) 
Vel Head lftl 
W.S. Elev Ift) 
Crit W.S. Ift) 
E.G. Slope Iftlft) 
Q Total lcfs) 

0 
Top Width lftl 
Vel Total Iftls) 
Max Chl Dpth lftl 
Conv. Total icfs) 
Lenath Wtd. Iftl 
~ i n - ~ h  El If;) 
Alpha 
Frctn Loss lft) 
C & E Loss lft) 

1554.26 Element 
0.15 Wt. n-Val. 

1554.11 Reach Len. lft) 
1553.87 Flow Area lsa ftl . A 

0.006846 Area (sq ft) 
6667.00 Flow lcfs) 
5605.86 Top Width IEt) 

2.92 Avg. Vel. lft/s) 
3.66 ~ydr. Depth lft) 

80576.5 Conv. lcfsl 
460.77 Wetted Per. lft) 
1550.45 Shear Ilblsq ft) 

1.17 Stream Power ilblft s )  
2.70 Cum Volume (acre-ft) 
0.05 Cum SA (acres) 

Left OB 
0.050 
447.66 
1619.14 
6083.03 
5031.97 
4237.00 

3.11 
1.42 

60815.8 
1139.53 

0.61 
1.89 

3352.95 
3444.79 

Channel F 
0.025 
524.77 

light 08 
0.050 
489.60 

Warning: Divided flow computed tor this cross-section. 
Warning: The energy loss was greater than 1.0 ft 10.3 ml. between the current and previous cross 

section. This may indicate the need for additional cross sections. 

FLOW DISTRIBUTION OUTPUT Profile #PF 1 

Left Sta Right Sta Flow Area W.P. % Conv. Hydr 0. Velocity 
lftl lft) ICfS) isq ft) lftl lft) (ftIS) 
7702.20 8364.11 3106.96 872.86 477.61 46.60 1.83 3.56 
8364.11 9026.03 1925.04 746.28 661.92 28.87 1.13 2.58 
LB 9026.03 9272.18 223.48 138.64 246.15 3.35 0.56 1.61 

Warning: Divided flow computed for this cross-section. 
Warning: The energy loss was greater than 1.0 ft 10.3 m). between the current and previous cross 

section. This may indicate the need tor additional cross sections. 

CROSS SECTION RIVER: Powerline FRS 

Powerline FRS 113 Spillway Flow 
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REACH: Powerline RS: 19.544 

INPUT 
Description: 
Station Elevation Data num= 120 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
2448.16 1554.41 2589.58 1554.58 2718.22 1555.99 2775.1 1555.41 2844.02 1554.53 
2849.21 1553.77 2853.57 1554.73 3083.66 1554.15 3173.59 1551 3208.41 1551.04 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

2448.16 .05 9991.11 .01510015.21 .05 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9214.1610170.16 454.81 461.63 449.09 .3 .5 

Ineffective Flow num= 2 
Sta L Sta R Elev Sta L Sta R Elev 

2448.16 7732.34 155611649.9111949.93 1556 
Blocked Obstructions nun= 2 

Sta L Sta R Elev Sta L Sta R Elev 
2448.16 3995.19 1555.2711849.6911949.93 1560 

CROSS SECTION OWPUT Profile #PF 1 

E.G. Elev (ftl 
Vel Head Iftl 
W.S. Elev Lftl 
Crit W.S. (Etl 
E.G. Slope Iftlftl 
Q Total Icfs) 
TOP Width (ft) 
Vel Total Iftls) 
Max Chl Dpth (ftl 
Conv. Total (cfsl 
Length Wtd. lftl 
Min Ch El (£ti 
Al~ha 
Frctn Lass (ftl 
C k E LOSS (ftl 

1551.51 Element 
0.32 Wt. n-Val. 

1551.20 Reach Len. (ftl 
1551.20 Flow Area ( s q  ftl 
0.005072 Area (sq ftl 
6667.00 Flow lcfsl 
5149.50 Top Width (ftl 

2.67 Avg. Vel. Iftlsl 
3.64 Hydr. Depth (ftl 

93615.6 Conv. (cfs) 
Wetted Per. (ftl 

1547.56 Shear (lblsq ftl 
2.86 Stream Power (lblft 6 

Cum Volume (acre-ftl 
Cum SA (acres) 

Left 03 Channel 
0.015 

Right OB 
0.050 
449.09 
386.79 
386.79 
483.13 
853.12 
1.25 
0.45 

6783.9 
853.12 
0.14 
0.18 

811.42 
805.63 

Warning: The energy equation could not be balanced within the specified number of iterations. The 
program used critical depth far the water surface and continued on with the calculations. 

Warning: D~vided flow computed for thls cross-section. 
Warning: The energy loss was greater than 1.0 ft 10.3 ml. between the current and previous cross 

section. This may indicate the need for additional cross sections. 

FLOW DISTRIBUTION OUTPUT Profile #PF 1 

Left Sta Right Sta Flow Area W.P. % Conv. Hydr D. Velocity 
(ftl (ft) (C€Sl 1sq Etl Lftl (Etl (ftlsl 
7184.36 7860.96 1426.18 362.86 128.66 21.39 2.82 3.93 
7860.96 8537.56 2946.64 1089.39 676.60 44.20 1.61 2.70 

17.26 0.96 1.91 8537.56 9214.16 1150.70 601.92 629.18 

I'owerline FllS 113 Spillway Flow 
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Warning: The energy equation could not he balanced within the specified number of iterations. The 
program used critical depth for the water surface and continued on with the calculations. 

Warning: Divided flow computed for this cross-section. 
Warning: The energy loss was greater than 1.0 ft 10.3 ml. between the current and previous cross 

section. This may indicate the need for additional cross sections. 

CROSS SECTION RIVER: Powerline FRS 
REACH: Powerline RS: 19.456 

INPUT 
Description: 
Station Elevation Data nun= 120 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
2326.78 1551.51 2468.2 1550.88 2609.62 1550.81 2819.09 1552.37 2932.31 1551.78 
2936.87 1551.15 2941.23 1551.61 3109.62 1551.42 3609.63 1550.81 3738.03 1550.43 

Manning's n Values n m =  3 
Sta n Val Sta n Val Sta n Val 

2326.78 .05 9986.01 .01510015.65 .05 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9250.4910123.16 471.43 458.83 474.45 .3 .5 

Ineffective Flow n m =  2 
Sta L Sta R Elev Sta L Sta R Elev 

2326.78 7554.97 155411924.18 12248.6 1554 
Blocked Obstructions n m =  2 

Sta L Sta R Elev Sta L Sta R Elev 
2326.78 4430 155112128.76 12248.6 1550.04 

CROSS SECTION OUTPUT Profile XPF 1 

E.G. Elev lftl 
Vel Head lftl . . 
W.S. Elev IEt) 
Crit W.S. lftl 
E.G. Slope (ftlft) 
Q Total lcfsl 
Top Width IEtI 
vei Total ~ft/s) 
Max Chl Dpth lftl 
Conv. Total lcfsl 
Length Wtd. lftl 
Min Ch El lftl 
Alpha 

Powerlinc FRS 

Element Left OB Channel Right OB 
Wt. n-Val. 0.050 0.016 0.050 
Reach Len. Ift) 471.43 458.83 474.45 
Flow Area lsq ftl 2089.68 101.66 634.22 
Area lsq £ti 5055.52 101.66 634.22 
Flow lcfsl 5033.99 686.02 946.99 
Top Width lft) 4331.29 578.84 1260.81 
Avg. Vel. Iftlsl 2.41 6.75 1.49 
Hydr. Depth lfti 1.24 0.18 0.50 
Conv. ICES) 77744.1 10594.8 14625.1 
Wetted Per. lft) 1688.78 580.49 1260.84 
Shear llhlsq ft) 0.32 0.05 0.13 
Stream Power llblft sl 0.78 0.31 0 2 n  ~ - -  . 

113 Spillway Flaw 
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Frctn Loss (ftl 
C & E LOSS (ftl 

Cum Volume (acre-£ti 3 2 5 0 . 3 3  8 2 8 . 1 9  8 0 6 . 1 6  
Cum SA [acres) 3356.44  2 1 5 . 8 2  7 9 4 . 7 3  

Warning: The energy equation could not be balanced within the specified number of iterations. The 

program used critical depth for the water surface and continued on with the calculations. 
Warning: Divided flow comput.ed for this cross-section. 
Warning: The energy loss was greater than 1 . 0  ft ( 0 . 3  m). between the current and previous cross 

section. This may indicate the need for additional crass sections. 

FLOW DISTRIBUTION OUTPUT Profile UPF 1 

Left Sta 
(ft) 
7 1 7 3 . 3 8  
7 8 6 5 . 7 5  

Right Sta 
(ftl 
7 8 6 5 . 7 5  
8 5 5 8 . 1 2  

Flow Area W.P. 
lftl 

% Conv. Hydr D. 
(ftl 

3 8 . 6 5  2 . 5 4  

Velocity 
IftlS) 

3 . 2 7  
2 . 1 7  
1 . 1 2  
0 . 1 7  

Warning: The energy equation could not be balanced within the specified number of iterations. The 

program used critical depth for the water surface and continued on with the calculations. 
Warning: Divided flow computed for this cross-section. 
Warning: The energy loss was greater than 1 . 0  ft ( 0 . 3  m). between the current and previous cross 

section. This may indicate the need far additional cross sections. 

CROSS SECTION R1 
REACH: Powerline 

[VER: Powerline FRS 
RS: 1 9 . 3 6 9  

INPUT 
Description: 
Station Elevation Data numi 1 1 2  

Elev Sta Elev Sta 
1 5 4 7 . 0 1  3 1 0 7 . 0 2  1 5 4 7 . 2  3 2 1 7 . 7 5  

Elev Sta 
1 5 4 6 . 8 1  3 2 2 4 . 8 5  
1 5 4 6 . 5 6  3 7 3 8 . 9 2  

Elev 
1 5 4 5 . 7 7  

1 5 4 7 . 9  
1 5 4 8 . 3 4  

sra Elev Sta 

Manning's n Values num= 3  
sta n Val Sta n Val Sta n Val 

2 3 2 5 . 2 9  . 0 5  9984.93  . 0 1 5 1 0 0 1 6 . 2 4  . 0 5  

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan 
9467.7110061.55  4 7 0 . 4 4  4 8 3 . 6 2  4 8 0 . 3 7  . 3  . 5  

Ineffective Flaw nun= 1 

Powerline FRS 113 Spillway Plow 
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Sta L Sta R Elev 
2325.29 7371.04 1549 
Blocked Obstructions numi 2 

Sta L Sta R Elev Sta L Sta R Elev 
2325.29 4523.31 1548.33 1204412544.19 1546.98 

CROSS SECTION OUTPUT Profile #PF 1 

E.G. Elev (ftl 
Vel Head lftl 
W.S. Elev lftl , ~ .  
Crit W.S. (ftl 
E.G. Slope iftlftl 
Q Total (cfsl 
TOP Width Iftl 
vei Total (ft/s~ 
Max Chl Dpth iftl 
Conv. Total (cfsl 
Length Wtd. (ftl 
Min Ch El iftl 
Alpha 
Frctn Loss (ftl 
C & E LOSS (ftl 

Element 
wt. n-Val. 
Reach Len. lftl 

Left OB Channel 
0.050 0.021 
470.44 483.62 

~ - 

p low Area (sq ftl 2408.97 129.05 
Area (sq ftl 4340.32 129.05 
Flow (Cfsl 5722.67 478.45 
TOP Width (ftl 3978.02 273.96 
A V ~ .  Vel. (ftlsl 2.38 3.71 
~ ~ d r .  Depth (ftl 1.28 0.47 
conv. (cfsl 93383.5 7807.4 
wetted Per. (ftl 1884.47 275.24 
Shear Llblsq ftl 0.30 0.11 
stream Power lib/ tt s )  0.71 0.41 
cum Volume (acre-ftl 3199.48 826.97 
cum SA (acres) 3311.47 211.33 

Right OB 
0.050 
480.37 

Warning: Divided flow computed for this cross-section. 
Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less 

than 0.7 or greater than 1.4. This may indicate the need for additional cross sections 
Warning: The energy loss was greater than 1.0 ft (0.3 ml. between the current and previous cross 

section. This may indicate the need for additional cross sections. 

FLOW DISTRIBUTION OUTPUT Profile #PF 1 

Left Sta Right Sta Flow Area W.P. % Conv. Hydr D. Velocity 
(ftl lftl (c~sI isq ftl (ftl lftl (ftlsl 
7324.98 8039.23 4538.99 1537.75 669.63 68.08 2.30 2.95 

Warning: Divided flow computed for this cross-section. 
Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less 

than 0.7 or greater than 1.4. 'This may indicate the need for additional cross sections 
Warning: The energy loss was greater than 1.0 ft (0.3 ml. between the current and previous cross 

section. This may indicate the need for additional cross sections. 

CROSS SECTION RIVER: Powerline FRS 
REACH: Powerline RS: 19.278 

INPUT 
Description: 
Station Elevation Data nun= llR ~ ~~ - - -  

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
2398.85 1544.23 2540.26 1543.76 2681.68 1543.57 2823.1 1543.08 3463.45 1543.15 
3553.24 1543.2 3558.27 1542.35 3562.45 1542.94 3736.74 1544.97 3832.49 1543.6 

5963.98 1542.35 5983.81 1542.04 5990.12 1541.62 5993.85 1541.69 6182.68 1543.41 
6350.77 1542.53 6721.89 1542.66 6810.31 1543.33 6824.21 1543.15 7684.44 1541.78 

Powerline FRS 113 Spillway Flow 
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Manning's n Values n u =  3 
Sta n Val Sta n Val Sta n Val 

2398.85 .05 9986.02 .01510016.28 .05 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan 
9584.6310063.91 479.41 456.95 473.4 .3 .5 

Ineffective Flow numi 1 
Sta L Sta R Elev 

2398.85 7190.77 1545 
Blocked Obstructions nun= 2 

Sta L Sta R Elev Sta L Sta R Elev 
2398.85 4601 1544.5 12193.212772.52 1544.51 

CROSS SECTION OUTPUT Profile #PF 1 

E.G. Elev (ftl 
Vel Head lftl 
W.S. Elev Iftl 
Crit W.S. Ift) 
E.G. Slope Iftlftl 
0 Total Icfsl 
Too Width IEtl 
"ei Total ~ft/s) 
Max Chl Dpth lft) 
Conv. Total (cfs) 
Length Wtd. Iftl 
~in-ch El Ift) 
Alpha 
Frctn Loss Iftl 
C h E LOSS lftl 

Element 
Wt. "-Val. 
Reach Len. (ftl 
Flow Area lsq ftl 
Area Isq Ltl 
Flow Ic~s) 
Top Width (ftl 
Avg. Vel. Iftlsl 
Hydr. Depth lftl 
Conv. lcfsl 
Wetted Per. lftl 
Shear Ilblsq Et) 
Stream Power (lhlft sl 
cum Volume lacre-ftl 
Cum SA (acres) 

Left 0B Channel Right OB 
0.050 0.016 0.050 
479.41 456.95 473.40 

Warning: Divided Elow computed for this cross-section. 
Warning: The energy loss was greater than 1.0 Et 10.3 m). between the current and previous cross 

section. This may indicate the need for additional cross sections. 

FLOW DISTRIBUTION OWPUT 

Left Sta Right Sta 
(ftl lft) 
6710.32 7428.90 
7428.90 8147.47 
8147.47 8866.05 
8866.05 9584.63 
LB 9584.63 9680.49 
9680.49 9968.05 

Profile PPF I 

Flow Area W.P. % Conv. Hydr D. 
Ices) isq ftl (ftl (ftl 
49.65 50.62 238.13 0.74 0.21 

Velocity 
(ftls) 
0.98 
3.90 
1.42 
1.84 
1.02 

Warning: Divided flow computed for this cross-section. 
Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross 

section. This may indicate the need Lor additional cross sections. 

CROSS SECTION RIVER: Powerline FRS 
REACH: Powerline RS: 19.191 
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Warning: Divided flow computed for this cross-section. 
Warning: The energy loss was greater than 1.0 ft 10.3 m). between the current and pl 

section. This may indicate the need for additional cross sections. 
:evious cross 

CROSS SECTION RIVER: Powerline FRS 
REACH: Powerline RS: 19.100 

INPUT - ~~ 

Description: 
Station Elevation Data 

Sta Elev Sta 
2416.22 1537.06 2422.25 
2947.83 1535.99 2952.97 
3245.76 1537.26 3280.21 

num= 102 
Elev Sta 

1537.41 2425.33 
1536.81 3197.24 
1536.97 3573.83 

Elev sta Elev 
1537.08 
1536.57 
1537.18 
1536.81 
1539.2 
1535.85 
1535.66 
1536.33 
1535.79 
1533.91 
1535.81 
1535.49 
1538.22 
1537.68 
1534.42 
1535.35 
1534.46 
1537.05 
1535.98 
1535.44 

Manning's n Values n m =  3 
Sta n Val Sta n Val Sta n Val 

2416.22 .05 9986.3 .01510016.16 .05 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan 
9986.310016.16 498.88 532.81 502.11 .3 .5 

Ineffective Flow nun= 1 
Sta L Sta R Elev 

2416.22 6844.13 1539.5 
Blocked Obstructions n m =  2 

Sta L Sta R Elev Sta L Sta R Elev 
2416.22 4768.6 1539.2 1252113325.74 1539.2 

CROSS SECTION OUTPUT Profile #PF 1 

E.G. Elev (ftl 
Vel Head (ftl 
W.S. Elev (ftl 
Crit W.S. (ftl 
E.G. Slope Iftlfti 
Q Total (cfsl 
Top Width Iftl 
Vel Total (Etlsl 
Max Chl Dpth lftl 
Conv. Total lcfsl 

1536.11 Element 
0.16 Wt. n-Val. 

1535.94 Reach Len. lftl 
1535.56 Flow Area (sq ftl 
0.005897 Area (sq ftl 

Left 08 
0.050 
498.88 
1800.23 
2160.22 
4020.50 
2946.08 

2.23 
0.95 

52354.6 
1896.42 

0.35 
0.78 

3103.28 
3203.12 

Channel 
0.015 
532.81 
32.52 
32.52 
348.80 
18.31 
10.73 
1.78 

4542.1 
19.42 
0.62 
6.61 

825.38 
208.66 

Right 08 
0.050 
502.11 

6667.00 Flow (c€sl 
4409.15 Top Width lftl 

2.23 Avg. Vel. lftlsl 
3.44 Hydr. Depth Iftl 

86817.0 Conv. lcfsl 
502.20 Wetted Per. lftl 
1533.24 Shear (lblsq ftl 

2.09 Stream Power (Iblft sl 
3.53 Cwn Volume lacre-ftl 
0.04 Cwn SA (acres) 

Length Wtd. lftl 
Min Ch El (ftl 
Alpha 
Frctn Loss (ftl 
C & E LOSS lftl 

Powerline FRS 113 Spillway Plow 
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Warning: Divided flow computed for this cross-section. 
Warning: The energy loss was greater than 1.0 ft 10.3 ml. between the current and previous cross 

section. This may indicate the need for additional cross sections. 

- 
Left Sta Right Sta Flow Area W.P. % Conv. Hydr D. Velocity 
iftl lfti (c~sI (sq ftl (ftl (ftl (LtISl 
6201.26 6958.27 32.33 34.79 114.14 0.48 0.30 0.93 

Warning: Divided flow computed Lor this cross-section. 
Warning: The energy loss was greater than 1.0 tt (0.3 ml. between the current and previous cross 

section. This may indicate the need for additional cross sections. 

CROSS SECTION RIVER: Powerline FRS 
REACH: Powerline RS: 18.999 

INPUT 
Descriotion: 
Station Elevation Data num= 117 ~~~~ ~ ~~~~~ ~~~ ~~~- - - 

Sta Elev sta Elev Sta Elev Sta Elev Sta Elev 
2413.27 1534.17 2509.46 1532.71 2515.11 1531.86 2520.96 1532.99 2570.16 1532.79 
2572.89 1531.98 2578.59 1533.07 2654.66 1533 2666.65 1532.47 2671 1532.94 @ 3053.57 1534.48 3655.57 1534.31 3693.89 1535.17 3742.52 153559 4123.22 1535.22 

Manning's n Values n m =  3 
Sta n Val Sta n Val Sta n Val 

2413.27 .05 9986.71 .01510015.51 .05 

Bank Sta: Left Right Lengths: Lett Channel Right Coeff Contr. Expan 
9986.7110015.51 550.8 4.97.5 512.71 -3 .5 

Ineffective Flow nun= 1 
Sta L Sta R Elev 

2413.27 6654.45 1540 
Blocked Obstructions n m =  2 

Sta L Sta R Elev Sta L Sta R Elev 
2413.27 4965 1534 12862.213662.79 1535.97 

CROSS SECTION OUTPUT Profile #PF 1 

Powerline FRS 113 Spillway Flow 
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E.G. Elev (ftl 
Vel Head lftl 
W.S. Elev lftl 
Crit W.S. (ftl 
E.G. Slope lft/ftl 
Q Total lcfsl 
Top Width lftl 
Vel Total Iftlsl 
Max Chl Dpth lftl 
Conv. Total lcfsl 
Length Wtd. Iftl 
Min Ch El (ft) 
Alpha 
FrCtn LOSS lftl 
C & E Loss (ftl 

1532.54 Element 
0.30 Wt. n-Val. 

1532.23 Reach Len. (£ti 
1532.23 Plow Area l s q  fti 
0.008497 Area lsq £ti 
6667.00 Flow Icfsl 
3228.25 Top Width (ftl 

2.61 Avo. Vel. Ift/sl 
3.01 ~ y d r .  Depth (ftl 

72328.2 Conv. (cfsl 
530.57 Wetted Per. (tt) 
1529.22 Shear Ilhlsq ftl 

2.86 Stream Power (lblft sl 
2.96 Cum Volume lacre-ftl 
0.08 Cum SA (acres) 

Left OB 
0.050 
550.80 
1482.91 
1492.09 
3674.48 
1785.28 

2.48 
0.84 

39863.3 
1767.92 

0.44 
1.10 

3082.37 
3176.03 

Channel 
0.015 
497.50 
36.55 
36.55 
498.40 
18.71 
13.63 
1.95 

Right OB 
0.050 
512.71. 

Warning: The energy equation could not be balanced within the specified number of iterations. The 
program used critical depth for the water surface and continued on with the calculations. 

Warning: Divided Elow computed far this cross-section. 
Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance1 is less 

than 0.7 or greater than 1.4. This may indicate the need for additional cross sections. 
Warning: The energy loss was greater than 1.0 ft 10.3 ml. between the current and DreviOUS cross 

section. This may indicate the need for additianal cross sections. 
Warning: During the standard step iterations, when the assumed water surface was set equal to 

critical depth, the calculated water surface came back below critical depth. This indicates 
that there is not a valid subcritical answer. The program defaulted to critical depth. 

FLOW DISTRIBUTION OUTPUT Profile #PF 1 

Left Sta Right Sta Flow Area W.P. 8 Conv. Hydr D. Velocity 
lftl lftl lcfsl (sq ftl (ftl Iftl (ftlsl 
6199.99 6957.33 96.80 71.91 191.90 1.45 0.37 1.35 

Warning: The energy equation could not be balanced within the specified number of iterations. The 
program used critical depth for the water surface and continued on with the calculations. 

Warning: Divided flow computed for this cross-section. 
Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less 

than 0.7 or greater than 1.4. This may indicate the need for additional cross sections. 
Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross 

section. This may indicate the need for additianal cross sections. 
Warning: During the standard step iterations, when the assumed water surface was set equal to 

critical depth, the calculated water surface came back below critical depth. Thls indicates 
that there is not a valid subcrltical answer. The program defaulted to critical depth. 

CROSS SECTION RIVER: Powerline FRS 
REACH: Powerline RS: 18.905 

INPUT 
Description: 
Station Elevation Data 

Sea Elev Sta 
2390.65 1535.78 2463.93 
2599.43 1530 2611.4 
2740.61 1530.53 2772.98 
2869.39 1529.85 2877.15 

nun= 
Elev 

1530.55 
1533.1 
1532.3 
1528.96 

153 
Sta 

2471.47 
2675.01 
2809.29 
2884.54 

Elev 
1530 

1534.67 
1531.98 
1529.08 

Sta 
2521.75 
2694.51 
2824.66 
2887.98 

Elev 
1526.86 
1533.11 
1530.44 
1529.94 

Sta 
2545.33 
2709.35 
2852.59 
2896.58 

Elev 
1526.93 
1530.33 

1530 
1530 

- 
Powerline PRS I13 Spillway Flow 
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Manning's n Values n m =  3 
Sta n Val Sta n Val Sta n Val 

2390.65 .05 9986.42 .01510016.08 .05 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan 
9986.4210016.08 497.15 483.04 572.01 .3 .5 

Ineffective Flow nun= 1 - 
Sta L Sta R Elev 

2390.65 6442.03 1534 
Blocked Obstructions n m =  2 

Sta L ,Sta R Elev Sta L Sta R Elev 
2390.65 5025 1530.5 1315013957.57 1530.5 

Q CROSS SECTION OUTPUT Profile QPF 1 

E.G. Elev Iftl 
Vel Head lftl 
W.S. Elev lftl 
Crit W.S. ift) 
E.G. Slope lft/ftl 
Q Total Icfs) 
Top Width lft) 
Vel Total iftlsl 
Max Chl Dpth lftl 
Conv. Total lcfs) 
Length Wtd. lftl 
Min Ch El Ift) 
Alpha 
Frctn LOSS Iftl 
C & E LOSS lftl 

Element 
Wt. n-Val. 
Reach Len. if t 1 
Flow Area lsq Et) 
Area lsq ftl 
Flow ( ~ £ 5 )  
Top Width lft) 
Avg. Vel. Iftlsl 
Hydr. Depth lft) 
Conv. Icfs) 
Wetted Per. lft) 
Shear ilblsq ftl 
Stream Power llb/ft 
Cum Volume (acre-ftl 
Cwn SA (acres1 

Left OB 
0.050 
497.15 

Channel 
0.015 

Right OB 
0.050 

Warning: Divided flow computed for this cross-section. 
Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross 

section. This may indicate the need for additional cross sections. 

FLOW DISTRIBUTION OUTPUT Profile #PF 1 

Left Sta Right Sta 
lftl Ifti 

Flow Hydr D. 
ifti 
0.78 
1.30 
0.36 
0.60 

Velocity 
iftlsl 
1.50 
2.10 
0.89 

Powerline FRS 113 Spillway Flow 



Warning: Divided flow computed tor this cross-section. 
Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross 

section. This may indicate the need for additional cross sections. 

CROSS SECTION RIVER: Powerline FRS 
REACH: Powerline RS: 18.814 

INPUT 
Description: 
Station Elevation Data "urn= 130 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

2467.1 .05 9987.38 .01510016.22 .05 

Bank Sta: Left Right Lengths: Lett Channel Right Coeff Contr. Expan 
9987.3810016.22 468.36 449.54 498.59 .3 .5 

Ineffective Flow numi 1 
Sta L Sta R Elev 
2467.1 6228.77 1528.5 

Blocked Obstructions nun= 2 
Sta L Sta R Elev Sta L Sta R Elev 
2467.1 4811.27 1528.99 1291014109.92 1527 

CROSS SECTION OUTPUT Profile UPF 1 

E.G. Elev lftl 1526.09 Element Left 08 Channel Right OB 
Vel Head lftl 0.38 Wt. n-Val. 0.050 0.015 0.050 
W.S. Elev lftl 1525.71 Reach  en. lftl 468.36 449.54 498.59 
Crit W.S. let) 1525.71 Flow Area lsq ftl 1051.64 49.41 1515.22 
E.G. Slope Iftlftl 0.007258 Area lsq ttl 1095.27 49.41 1515.22 
Q Total lcfsl 6667.00 Flow Icfsl 2280.19 684.61 3702.20 

Top Width lftl 3382.83 Top Width lttl 1542.73 21.95 1818.15 
Vel Total Iftlsl 2.55 Avg. Vel. Ift/sl 2.17 13.86 2.44 
Max Chl Dgth lftl 3.72 Hydr. Depth lftl 0.78 2.25 0.83 
Conv. Total lcfsl 78254.9 Conv. Icfsl 26764.1 8035.8 43455.1 
Length Wtd. Iftl Wetted Per. Iftl 1342.11 23.49 1818.97 
Min Ch El (ftl 1521.99 Shear Ilblsq ftl 0.36 0.95 0.38 
Alpha 3.79 Stream power llblft sl 0.77 13.21 0.92 
Frctn LOSS lttl Cwn Volume (acre-ftl 3047.34 823.99 731.89 
C & E LOSS IEtI Cum SA (acres) 3135.35 207.97 697.11 

Powerline FRS 113 Spillway 
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Warning: The energy equation could not be balanced within the specified number of iterations. The 
program used critical depth for the water surface and continued on with the calculations. * Warning: Divided flow computed for this cross-section. Warning: The energy loss was greater than 1.0 ft (0.3 ml. between the current and previous cross 
section. This may indicate the need for additional cross sections. 

FLOW DISTRIBUTION OUTPUT Profile #PF 1 

Left Sta Right Sta Flow Area W.P. % Conv. Hydr D. Velocity 
(ft) iftl ICfS) (Sq ftl (ftl iftl lft1.31 
6227.24 6979.27 59.08 38.30 76.88 0.89 0.50 1.54 

Warning: The energy equation could not be balanced within the specified nwnber of iterations. The 
program used critical depth for the water surface and continued on with the calculations. 

Warning: Divided flow computed for this cross-section. 
Warning: The energy loss was greater than 1.0 ft (0.3 ml. between the current and previous cross 

section. This may indicate the need for additional cross sections. 

CROSS SECTION RIVER: Powerline FRS 
REACH: Powerline RS: 18.729 

TNPIIT -. 
Description: 10.000 Station located in the Powerline Floodway imediately 

upstream of the Vineyard Road crossing. 
Station Elevation Data n u =  123 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 

Manning's n Values n m =  3 
Sta n Val Sta n Val Sta n Val 

2485.03 -05 9985.83 .01510026.55 .05 

Bank Sta: Left Right Lengths: Left Channel Right CoeEf Contr. Expan 
9985.8310026.55 79.54 137.44 117.14 .3 .5 

Powerline FRS 113 Spillway Flow 
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Ineffective Flow num= 1 
Sta L Sta R Elev 

2 4 8 5 . 0 3  6 0 6 3 . 9 8  1 5 2 8  
Blocked Obstructions num= 2  

Sta L Sta R Elev Sta L Sta R Elev 

CROSS SECTION OUTPlJT Profile WPF 1 

E.G. Elev lftl 
Vel Head Iftl 
W.S. Elev (ftl 
Crit W.S. (ftl 
E.G. Slope lftlftl 
Q Total Icfsl 
Top Width (ftl 
Vel Total Iftlsl 
Max Chl Dpth Iftl 
Conv. Total Icfsl 
Length Wtd. lftl 
Min Ch E l  (Etl 
Alpha 
Fcctn Loss (ftl 
C & E LOSS lftl 

1 5 2 3 . 2 2  Element Left OB Channel Right 08 
0 . 2 8  Wt. "-Val. 0 . 0 5 0  0 . 0 1 5  0 . 0 5 0  

1 5 2 2 . 9 4  Reach Len. Iftl 7 9 . 5 4  1 3 7 . 4 4  1 1 7 . 1 4  
1 5 2 2 . 9 4  Flow Area Is0 ft) 1 3 4 1 . 7 9  6 6 . 8 3  1 9 5 6 . 9 0  

0 . 0 0 4 1 6 4  Area lsq ftl 
6667 00 Flow lcfsl 
4 0 2 8 . 5 8  Top W~dth (ftl 

1 . 9 8  Avg. V e l .  (ftlsl 
4 . 3 5  ~ydr. Depth lftl 0 . 6 9  2 . 5 9  0 . 9 6  

1 0 3 3 1 7 . 0  Conv. (cfsl 3 4 6 8 4 . 5  1 1 9 3 9 . 5  56693.0  
1 0 9 . 3 4  Wetted Per. lfti 1 9 4 1 . 0 6  2 7 . 5 9  2 0 4 7 . 4 0  

1 5 1 8 . 5 9  Shear Ilblsq ftl 0 . 1 8  0 . 6 3  0 . 2 5  
4 . 6 4  Stream Power llblft s )  0 . 3 0  7 . 2 6  0 .46  
0 . 6 1  Cwn Volume lacre-ftl 3 0 3 4 . 2 2  8 2 3 . 3 9  712 .02  
0 . 0 1  Cum SA (acres) 3 1 1 6 . 5 4  2 0 7 . 7 2  6 7 4 . 9 9  

Warning: The energy equation could not be balanced within the specified number of iterations. The 
program selected the water surface that had the least amount of error between computed 
and assumed values. 

Warning: Divided flow computed for this cross-section. 
Warning: During the standard step iterations, when the assumed water surface Was set equal to 

critical depth, the calculated water surface came back below critical depth. This indicates 
that there is not a valid subcritical answer. The program defaulted to critical depth. 

FLOW DISTRIBUTION OUTPUT Profile WPF 1 

Left Sta 
Iftl 

Right Sta 
Iftl 

Flow 
ICfSI 
1 0 . 2 3  

1 1 3 . 6 8  
9 1 5 . 7 2  

1 1 9 3 . 5 2  
2 . 6 2  
2 . 4 2  

6 3 . 0 7  
4 5 4 . 4 1  
2 4 4 . 5 0  

8 . 4 7  

1 5 2 . 0 9  
8 1 6 . 2 5  

1 0 0 0 . 4 3  
1 4 0 2 . 1 4  

2 8 6 . 1 7  
1 . 2 6  

Area 
Isq ftl 

1 9 . 5 6  
1 1 3 . 4 4  
5 1 6 . 3 7  
6 7 8 . 5 6  

9 . 6 9  
4 . 1 8  
9 . 2 0  

3 2 . 7 2  
2 2 . 7 7  

2 . 1 3  

1 4 7 . 5 4  
446 .54  
5 0 4 . 3 2  
6 1 7 . 5 4  
2 3 8 . 0 0  

2 . 9 6  

W.P. 
Iftl 

1 3 3 . 3 3  
291 .57  
5 6 3 . 8 2  
7 5 0 . 0 8  
1 7 7 . 7 8  

2 4 . 4 7  
6 . 8 6  
8 . 4 7  
8 . 6 6  
3 . 6 0  

330 .29  
423 .32  
4 2 2 . 9 0  
4 2 2 . 9 1  
4 2 2 . 9 1  

2 5 . 0 8  

% Conv. 

0 . 1 5  
1 . 7 1  

1 3 . 7 4  
1 7 . 9 0  

0 . 0 4  
0 . 0 4  
0 . 9 5  
6 . 8 2  
3 . 6 7  
0 . 1 3  

2 . 2 8  
1 2 . 2 4  
1 5 . 0 1  
2 1 . 0 3  

4 . 2 9  
0 . 0 2  

Velocity 
IftlS) 

0 . 5 2  
1 . 0 0  
1 . 7 7  
1 . 7 6  
0 . 2 7  
0 . 5 8  
6 . 8 5  

1 3 . 8 9  
1 0 . 7 4  

3 . 9 7  

1 . 0 3  
1 . 8 3  
1 . 9 8  
2 . 2 7  
1 . 2 0  
0 . 4 2  

Warning: The energy equation could not be balanced within the specified number of iterations. The 
program selected the water surface that had the least amount of error between computed 
and assumed values. 

Warning: Divided flow computed for this cross-section. 
Warning: During the standard step iterations, when the assumed water surface was set equal to 

critical depth, the calculated water surface came back below critical depth. This indicates 
that there is not a valid subcritical answer. The program defaulted to critical depth. 

CROSS SECTION RIVER: Powerline FRS 
REACH: Powerline RS: 1 8 . 7 0 3  

INPUT 
~escription: 1 0 , 0 0 0  Station located in the Powerline Floodway itmediately 

downstream of the Vinevard Road crossinq. 
Station Elevation Data num= 1 4 6  

9r;l ~ l m ~ r  $ p a  P I  err S v n  m 1 ~ 1 . i  Sta Elev Sta Elev 

Powerline FllS 113 Spillway Flow 
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Manning's n Values nun= 3  
Sta n Val Sta n V a l  Sta n Val 

2 4 4 7 . 2 8  . 0 5  9 9 8 5 . 8 5  . 0 1 5 1 0 0 1 3 . 7 4  . 0 5  

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan 
9 9 8 5 . 8 5 1 0 0 1 3 . 7 4  4 2 0 . 6  4 7 9 . 1 3  4 7 3 . 1 3  . 3  . 5  

Ineffective Flow nun= 1 
Sta L Sta R Elev 

2 4 4 7 . 2 8  5 9 9 8 . 4 2  1 5 2 6  
Blocked Obstructions num= 2  

Sta L Sta R Elev Sta L Sta R Elev 
2447 2 8  4 9 1 1 . 2 3  1 5 2 4 . 9 9  1 2 8 8 6 1 4 2 6 8 . 9 5  1 5 2 4  

CROSS SECTION OUTPUT Profile fPF 1 

E.G. Elev lftl 1 5 2 2 . 4 8  Element Left OB Channel Right OB 
Vel Head lft) 0 . 3 1  Wt. n-Val. 0 . 0 5 0  0 . 0 1 5  0 . 0 5 0  
W.S. Elev lft) 1 5 2 2 . 1 7  Reach Len. ift) 4 2 0 . 6 0  4 7 9 . 1 3  4 7 3 . 1 3  
Crit W.S. (ft) 1 5 2 2 . 1 7  Flow Area lsq ft) 7 6 3 . 4 1  4 6 . 6 8  1 8 3 9 . 9 5  
E.G. Slope lftlft) 0 . 0 0 7 8 7 4  Area lsq ft) 7 6 7 . 3 4  4 6 . 6 8  1 8 3 9 . 9 5  
0  Total jcfs) 6 6 6 7 . 0 0  Flow Icfs) 1 2 6 5 . 9 1  5 9 4 . 7 6  4 8 0 6 . 3 3  
Top Width lft) 3 5 0 7 . 6 8  Top Width lftl 1 6 0 1 . 3 3  2 5 . 6 8  1 8 8 0 . 6 7  
Vel Total lftls) 2 . 5 2  Avg. V e l .  lft/s) 1 . 6 6  1 2 . 7 4  2 . 6 1  
Max Chl Dpth lft) 2 . 6 0  Hydr. Depth lft) 0 . 4 8  1 . 8 2  0 . 9 8  
Conv. Total lcfs) 7 5 1 3 2 . 4  Con". lcfs) 1 4 2 6 5 . 9  6 7 0 2 . 5  5 4 1 6 3 . 9  
Length Wtd. (ft) Wetted Per. ift) 1 5 7 8 . 3 9  2 6 . 7 4  1 8 8 1 . 3 2  
Min Ch El lft) 1 5 2 0 . 0 0  Shear Ilhlsq ft) 0 . 2 4  0 . 8 6  0 . 4 8  
Alpha 3 . 1 5  Stream Power ilbfft s )  0 . 3 9  1 0 . 9 3  1 . 2 6  
Frctn Loss lft) Cum Volume lacre-ft) 3 0 3 2 . 2 9  8 2 3 . 2 2  7 0 6 . 9 2  
C & E LOSS lft) Cum SA (acres) 3 1 1 3 . 2 9  2 0 7 . 6 4  6 6 9 . 7 1  

Warning: The energy equation could not be balanced within the specified number of iterations. The 
program used critical depth for the water surface and continued on with the calculations. 

Warning: Divided flow computed for this cross-section. 
Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance] is less 

than 0 . 7  or greater than 1 . 4 .  This may indicate the need for additional cross sections. 
Warning: The energy loss was greater than 1 . 0  ft ( 0 . 3  mi. between the current and previous cross 

section. This may indicate the need for additional cross sections. 

FLOW DISTRIBUTION OUTPUT Profile PPF 1 

Left Sta Right Sta Flow Area W.P. % Con". Hydr D. Velocity 
(ft) lft) ICfS) isq ft) (ft) Ift) Iftfs) 
5 4 6 2 . 7 1  
6 2 1 6 . 5 6  

6 2 1 6 . 5 6  1 0 2 . 0 2  7 1 . 7 0  1 8 2 . 4 2  1 . 5 3  0 . 3 9  1 . 4 2  
6 9 7 0 . 4 2  1 2 3 . 1 6  8 6 . 5 5  2 2 0 . 1 2  1 . 8 5  0 . 3 9  1 . 4 2  

6 9 7 0 . 4 2  7 7 2 4 . 2 8  5 0 2 . 3 4  2 6 4 . 9 8  4 3 8 . 3 0  7 . 5 3  0 . 6 0  1 . 9 0  
7 7 2 4 . 2 8  8 4 7 8 . 1 4  5 3 8 . 3 7  3 4 0 . 1 6  7 3 7 . 5 5  8 . 0 8  0 . 4 6  1 . 5 8  
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Page 25 of I21 



Warning: The energy equation could not be balanced within the specified number of iterations. The 
program used critical depth for the water surface and continued on with the calculations. 

Warning: Divided flow computed far this cross-section. 
Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less 

than 0.7 or greater than 1.4. This may indicate the need for additional cross sections. 
Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross 

section. This may indicate the need for additional cross sections. 

CROSS SECTION RIVER: Powerline FRS 
REACH: Powerline RS: 18.612 

INPUT 
Description: 
Station Elevation Data num= 175 

Sta Elev Sta Elev Sta Elev sta Elev Sta Elev 
2433.14 1520 2449.33 1520.34 2495.4 1520.49 2527.68 1520 2542.27 1519.79 
2550.24 1519.2 2557.1 1519.85 2574.12 1520 2839.75 1521.37 2847.43 1521 
2857.49 1521.37 2886.21 1521.78 2919.42 1521.83 2948.16 1521.45 3035.69 1520.11 
3036.08 1520 3041.33 1518.54 3047.18 1520 3047.26 1520.02 3227.95 1520 
3693.2 1518.86 3728.25 1518.46 3736.93 1516.74 3739.41 1517.34 3743.68 1517.78 
3754.12 1517.86 3834.6 1517.27 3922.54 1518.5 3954.41 1520 3956.29 1520.41 
3957.23 1520 3970.94 1518.12 4024.18 1518.07 4054.97 1516.43 4075.24 1516.82 
4086.27 1517.99 4114.77 1518.59 4123.89 1517.28 4186.16 1519.39 4258.87 1519.84 
4265.32 1520 4318.83 1521.29 4400.3 1520.21 4900.28 1520.74 5144.49 1520.48 
5147.92 1520 5152.22 1519.39 5158.06 1520 5159.4 1520.14 5197.22 1520 
5217.3 1519.95 5227.59 1519.24 5233.35 1519.46 5260.97 1520 5295.27 1520.62 

5298.94 1520 5302.84 1519.34 5308.53 1520 5309.27 1520.1 5760.51 1520.91 
5863.57 1520 6121.07 1519.61 6250.2 1519.82 6258.27 1518.98 6263.32 1519.45 
6481.62 1519.09 6584.62 1519.23 6589.07 1518.92 6594.38 1519.49 6659.11 1520 
7180.29 1520 7206.55 1519.81 7233.82 1519.38 7241.56 1519.5 7282.03 1520 
7341.86 1520.74 7384.23 1520 7480.9 1518.5 7488.12 1517.94 7494.16 1518.22 
7 6 A R  7 6  1G1R 61 7117 74 1517.84 7562.01 1518.28 7588.42 1518.45 7592.57 1517.32 

Manning's n Values num= 3 
Sta n Val Sta n Val sta n Val 

2433.14 .05 9986.55 .01510018.95 .05 

Bank Sta: Lett ~ight Lengths: Left channel Right Coetf Contr. Expan. 
9986.5510018.95 439.72 484.69 514.43 .3 .5 

Ineffective Flow num= 1 
Sta L Sta R Elev 

2433.14 5824.6 1523 
Blocked Obstructions n u =  2 

sea L Sta R Elev Sta L Sta R Elev 

a 
2433.14 4319.57 1522.0712192.6814425.34 1521 
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CROSS SECTION OUTPUT Profile #PF 1 

E.G. Elev Ifti 1519.52 Element Left OB Channel Right OB 
vel Head (ft) 0.35 Wt. n-Val. 0.050 0.015 0.050 
W.S. Elev Iftl 1519.16 Reach Len. lftl 439.72 484.69 514.43 
Crit W.S. lftl 1519.16 Flow Area lsq ft) 741.33 88.21 2378.18 
E.G. Slope Iftlftl 0.003320 Area lsq ftl 741.33 88.21 2378.18 
Q Total lcfs) 6667.00 Flow lcfsl 1005.68 1008.69 4652.64 
Top Width lftl 3180.21 Top Width Iftl 1197.61 28.96 1953.64 
Vel Total lftlsl 2.08 Avg. Vel. Iftlsl 1.36 11.44 1.96 
Max Chl Doth lfti 5.16 Hvdr. Deoth lftl 0.62 3.05 1.22 

Alpha 5.26 Stream Power Ilblft S) 0.17 6.72 0.49 
~rctn Loss lftl 
C k E LOSS lft) 

1.95 Cum Volume (acre-ftl 3025.01 822.47 684.01 
0.00 Cum SA (acres) 3099.78 207.34 648.88 

Warning: The energy equation could not be balanced within the specitied number of iterations. The 
program used critical depth for the water surface and continued on with the calculations. 

Warning: Divided flow computed for this cross-section. 
Warning: The energy loss was greater than 1.0 ft 10.3 mi. between the current and previous cross 

section. This may indicate the need for additional cross sections. 
Warning: During the standard step iterations, when the assumed water surface was set equal to 

critical depth, the calculated water surface came back below critical depth. This indicates 
that there is not a valid subcritical answer. The program defaulted to critical depth. 

FLOW DISTRIBUTION OUTPUT Profile #PF 1 

Left Sta Right Sta Flow Area W.P. % Conv. Hydr D. Velocity 
lftl lit1 icis1 isq ftl lft) Iftl ift/S) 
6209.84 6965.19 0.94 4.52 106.30 0.01 0.04 0.21 
6965.19 7720.53 365.95 239.86 282.60 5.49 0.85 1.53 
7720.53 8475.87 631.70 482.45 714.99 9.48 0.67 1.31 

Warning: The energy equation could not be balanced within the specified number of iterations. The 
program used critical depth for the water surface and continued on with the calculations. 

Warning: Divided flow computed for this cross-section. 
Warning: The energy loss was greater than 1.0 ft 10.3 ml. between the current and previous cross 

section. This may indicate the need for additional cross sections. 
Warning: During the standard step iterations, when the assumed water surface was set equal to 

critical depth, the calculated water surface came back below critical depth. This indicates 
that there is not a valid subcritical answer. The program defaulted to critical depth. 

CROSS SECTION RIVER: Powerline FRS 
REACH: Powerline RS: 18.520 

INPUT 
- - - - - -  

Station Elevation Data num= 117 
sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 

2428.93 1518.08 2841.82 1518.29 2867.23 1517.93 2875.34 1518.04 2917.57 1518.91 
3035.87 1518.8 3176.33 1516.61 3183.43 1516.07 3190.95 1516.97 3633.09 1515.33 
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Manning's n Values n u =  3 
Sta n Val Sta n Val Sta n Val 

2428.93 .05 9985.84 .01510016.44 -05 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9985.8410016.44 522.38 479.05 425.04 .1 .3 

Ineffective Flow num= 2 
Sta L Sta R Elev Sta L Sta R Elev 

2428.93 5673.51 1521 1253014621.19 1521 
 locked Obstructions num= 2 

Sta L Sta R Elev Sta L Sta R Elev 
2428.93 4409.03 1519.97 13798.814621.19 1518.2 

CROSS SECTION OUTPUT 

E.G. Elev (ftl 
Vel Head ( f tl 
W.S. Elev (ftl 
Crit W.S. (ftl 
E.G. Slope (ftlft) 
Q Total Icfsl 
Top Width (ft) 
Vel Total (ftlsl 
Max Chl Dpth Iftl 
Conv. Total Lcfsl 
Length Wtd. (£ti 
Min Ch El ift) 
Alpha 
Frctn Loss (ftl 
C & E LOSS (ftl 

Profile HPF 1 

1515.74 Element Left OB Channel Right OB 
0.37 Wt. n-Val. 0.050 0.015 0.050 

1515.37 ReachLen. (ftl 522.38 479.05 425.04 
1515.37 Flow Area lsq ftl 21.56 70.76 2631.63 
0.004550 Area (sq ft) 21.56 70.76 2841.47 
6667.00 Flow (cfsl 14.94 865.06 5787.00 
3007.13 Tap Width iftl 128.92 26.87 2851.34 

2.45 Avg. Vel. (ftlsl 0.69 12.22 2.20 
4.42 Hydr. Depth (ftl 0.17 2.63 1.15 

98840.6 Conv. (cfsl 221.6 12824.8 85794.3 
442.61 Wetted Per. Iftl 129.19 28.59 2290.84 
1510.95 Shear (lblsq £ti 0.05 0.70 0.33 

3.94 Stream Power (lblft s )  0.03 8.59 0.72 
1.74 cum volume (acre-ftl 3021.16 821.59 653.19 
0.02 Cum SA (acres) 3093.08 207.03 620.51 

Warning: The energy equation could not be balanced within the specified number of iterations. The 

program used critical depth for the water surface and continued on with the calculations. 
Warning: Divided flow computed for this crass-section. 
Warning: The energy loss was greater than 1.0 ft (0.3 rn). between the current and previous cross 

section. This may indicate the need for additional cross sections. 
Warning: During the standard step iterations, when the assumed water surface was set equal to 

critical depth, the calculated water surface came back below critical depth. This indicates 

that there is not a valid subcritical answer. The program defaulted to critical depth. 

FLOW DISTRIBUTION OUTPUT Profile #PF 1 

Left Sta Right Sta Flow Area W. p. % Conv. Hydr D. Velocity 
(ftl Iftl (cfsl isq ftl (ftl (ftl IftISi 
62n7.3R 6963.08 2.79 2.96 9.16 0.04 0.33 0.94 

- 

Powerline FRS 

0.21 0.76 4.61 
1.70 0.44 1.09 
8.74 0.79 1.60 
17.75 1.21 2.13 
32.12 1.72 2.70 
21.04 1.34 2.28 
5.45 0.95 1.81 
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Warning: The energy equation could not be balanced within the specified number of iterations. The 
program used critical depth for the water surface and continued on with the calculations. 

Warning: Divided flow computed for this cross-section. 
Warnlng: The energy loss was greater than 1.0 ft 10.3 ml. between the current and previous cross 

section. This may indicate the need for additional cross sections. 
Warning: During the standard step iterations, when the assumed water surface was set equal to 

critical depth, the calculated water surface came back below critical depth. This indicates 
that there is not a valid subcritical answer. The program defaulted to critlcal depth. 

CROSS SECTION RIVER: Powerline FRS 
REACH: Powerline RS: 18.429 

INPUT 
Description: 
station Elevation Data nun= 145 

S f n  Elev s t n  Elev sfn Elrv s t n  Elpv S t i i  Elev 

Manning's n Values n u =  3 
Sta n Val Sta n Val Sta n Val 

2491.01 .05 9986.37 .015 10016.7 .05 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan 
9986.37 10016.7 544.04 475.03 439.46 .1 .3 

Ineffective Flow numi 1 
Sta L sta R Elev 

2491.01 5366.01 1520 
Blocked Obstructions nun= 2 

Sta L Sta R Elev Sta L Sta R Elev 
2491.01 5951.21 1515.2713805.3714765.68 1514.56 

CROSS SECTION OUTPUT Profile #PF 1 

E.G. Elev (ft) 
Vel Head lft) 
W.S. Elev lftl 
Crit W.S. lftl 
E.G. Slow (ftlft) 
Q Total lcfsl 
Top Width lftl 
Vel Total Lftlsl 
Max Chl Dpth lftl 
Conv. Total (cfsl 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 

Powerline FRS 

Element Left 08 
Wt. n-Val. 0.050 
Reach Len. I ftl 544.04 
Flow Area (sq ft) 1051.77 
Area lsq ttl 1051.77 
Flow (cfsl 1430.64 
Top Width (ftl 1725.41 
Avg. Vel. lft/sl 1.36 
Hydr. Depth ltt) 0.61 
conv. ( c f s i  24386.5 
Wetted Per. lftl 1726.76 
Shear (lblsq ftl 0 13 
Stream Power llb/tt s )  0.18 

Channel Right OB 
0.015 0.050 
475.03 439.46 
77.49 2469.07 
77.49 2469.07 
867.96 4368.40 
26.92 2457.65 
11.20 1.77 
2.88 1.00 

14795.1 74463.0 
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Manning's n Values num; 3  
Sta n Val Sta n Val Sta n Val 

2 4 3 2 . 9 4  . 0 5  9 9 8 5 . 4 7  - 0 1 5  1 0 0 1 6 . 9  . 0 5  

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan 
9 9 8 5 . 4 7  1 0 0 1 6 . 9  4 5 7 . 7 4  4 9 7 . 4 9  5 1 1 . 0 8  . I  . 3  

Blocked Obstructions num= 2  
Sta L Sta R E l e v  Sta L Sta R Elev 

2 4 3 2 . 9 4  5 6 3 5 . 3 6  1 5 1 2 . 3 3 1 3 6 4 3 . 3 4 1 4 8 4 2 . 7 3  1 5 1 2 . 5 7  

CROSS SECTION OUTPUT Profile #PF 1 

E.G. Elev lftl 
Vel Head iftl 
W.S. E l e v  ift) 
Crit W.S. ift) 
E.G. Slope iftlftl 
Q Total jcfsl 
Too Width lftl 
vei Total (ftis~ 
Max Chl Dpth iftl 
Conv. Total icfsl 
Length Wtd. (it) 
Min Ch El lftl 
Alpha 
Frctn Loss iftl 
C & E LOSS iftl 

1 5 1 0 . 5 1  Element Left OB Channel Riaht OR ~~~~~ ~~~~ ~- a ~ ~ .  -- 
0 . 3 5  Wt. n-Val. 0 . 0 5 0  0 . 0 1 5  0 . 0 5 0  

1 5 1 0 . 1 6  Reach Len. iftl 4 5 7 . 7 4  4 9 7 . 4 9  5 1 1 . 0 8  
1 5 1 0 . 1 6  Flow Area isq ftl 1 0 8 6 . 0 5  7 5 . 6 3  2 2 4 2 . 4 0  

0 . 0 0 4 0 9 7  Area isa ftl 1 0 8 6 . 0 5  7 5 . 6 3  2 2 4 2 . 4 0  
6 6 6 7 . 0 0  Flow icfs) 1 6 3 0 . 2 3  9 0 9 . 7 9  4 1 2 6 . 9 8  
4 1 3 6 . 7 7  Top Width ift) 1 7 1 3 . 8 1  26 .96  2 3 9 6 . 0 0  

1 . 9 6  Avg. Vel. iftlsl 1 . 5 0  1 2 . 0 3  1 . 8 4  
4 . 7 0  Hydr. Depth iftl 0 . 6 3  2 . 8 1  0 . 9 4  

1 0 4 1 5 6 . 7  Conv. icfs) 2 5 4 6 8 . 6  1 4 2 1 3 . 4  6 4 4 7 4 . 6  
4 9 7 . 4 8  Wetted P e r .  iftl 1 7 1 4 . 9 8  2 8 . 9 4  2 3 9 7 . 1 1  

1 5 0 5 . 4 6  Shear ilblsq ftl 0 . 1 6  0 . 6 7  0 . 2 4  
5 . 8 4  Streampower ilblft s )  0 . 2 4  8 . 0 4  0 . 4 4  
1 . 8 5  Cum Volume (acre-ftl 3 0 0 1 . 3 7  8 1 9 . 9 4  6 0 3 . 5 1  
0 . 0 0  Cum SA [acres) 3 0 6 0 . 4 9  2 0 6 . 4 4  5 1 0 . 1 3  

Warning: The energy equation could not be balanced within the specified number of iterations. The 
program selected the water surface that had the least amount of error between computed 
and assumed values. 

Warning: Divided flow computed for this cross-section. 
Warning: The energy loss was greater than 1 . 0  ft ( 0 . 3  ml. between the current and previous cross 

section. This may indicate the need for additional cross sections. 
Warning: During the standard step iterations, when the assumed water surface was set equal to 

critical depth, the calculated water surface came back below critical depth. This indicates 
that there is not a valid subcritical answer. The program defaulted to critical depth. 

FLOW DISTRIBUTION OUTPUT Profile #PF 1 

Left Sta Right Sta Flow Area W.P. % Conv. Hydr D. Velocity 
iftl lftl Icfsi isa ftl iftl iftl lftlsl 

LB 9 9 8 5 . 4 7  9 9 9 1 . 7 6  3 0 . 1 3  5 . 5 1  5 . 4 9  0 . 4 5  1 . 0 9  5 . 4 7  
9 9 9 1 . 7 6  9 9 9 8 . 0 4  2 6 8 . 6 2  2 2 . 3 1  6 . 8 1  4 . 0 3  3 . 5 5  1 2 . 0 4  
9 9 9 8 . 0 4  1 0 0 0 4 . 3 3  4 3 7 . 3 9  2 9 . 1 7  6 . 4 1  6 . 5 6  4 . 6 4  1 4 . 9 9  
1 0 0 0 4 . 3 3  1 0 0 1 0 . 6 1  1 6 7 . 4 6  1 6 . 9 0  6 . 9 1  2 . 5 1  2 . 6 9  9 . 9 1  
1 0 0 1 0 . 6 1  RB 1 0 0 1 6 . 9 0  6 . 1 9  1 . 7 4  3 . 3 2  0 . 0 9  0 . 5 7  3 . 5 5  
1 0 0 1 6 . 9 0  1 0 4 9 9 . 4 8  
1 0 4 9 9 . 4 8  1 0 9 8 2 . 0 7  5 5 3 . 3 3  3 2 5 . 7 0  3 7 3 . 7 8  8 . 3 0  0 . 8 7  1 . 7 0  
1 0 9 8 2 . 0 7  1 1 4 6 4 . 6 5  8 2 3 . 1 0  4 5 7 . 8 1  4 8 2 . 5 8  1 2 . 3 5  0 . 9 5  1 . 8 0  
1 1 4 6 4 . 6 5  1 1 9 4 7 . 2 3  7 8 9 . 7 6  4 4 6 . 5 9  4 8 2 . 5 8  1 1 . 8 5  0 . 9 3  1 . 7 7  
1 1 9 4 7 . 2 3  1 2 4 2 9 . 8 2  1 2 8 9 . 7 9  5 9 9 . 7 4  4 8 3 . 2 4  1 9 . 3 5  1 . 2 4  2 . 1 5  
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warning: The energy equation could not be balanced within the specified number of iterations. The 
program selected the water surface that had the least amount of error between computed 
and assumed values. 

warning: Divided flow computed for this cross-section. 
Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross 

section. This may indicate the need for additional cross sections. 
warning: During the standard step iterations, when the assumed water surface was set equal to 

critical depth, the calculated water surface came back below critical depth. This indicates 
that there is not a valid subcritical answer. The program defaulted to critical depth. 

CROSS SECTION RIVER: Powerline FRS 
REACH: P~werline RS: 18.245 

INPUT 
Description: 
Station Elevation Data num= 185 

Sta Elev st+. Elev Sta Elev Sta Elev Sta Elev 
2450.58 1510.36 2587.39 1510 2592.01 1509.99 2732.07 1510 2733.9 1510 
3124.46 1508.33 3127.48 1508.05 3132.89 1508.86 3157.33 1509.05 3171.5 1508.97 
3443.02 1508.08 3490.04 1508.69 3491.54 1508.36 3496.24 1508.88 3655.38 1508.42 
3667.03 1508.65 3675.42 1507.58 3681.09 1508.46 3796.77 1509.17 3863.76 1510 
3938.21 1510.05 3948.73 1510.15 4022.09 1511.78 4079.62 1511.66 4221.04 1510.02 
4226.23 1510 4362.47 1509.22 4494.68 1507.83 4498.02 1507.7 4503.62 1508 
4568.61 1507.52 4573.86 1506.56 4579.4 1507.49 4645.3 1501.66 4786.73 1508.05 
4928.15 1508.53 5069.56 1508.53 5211 1508.9 5352.41 1509.05 5852.41 1508.13 
6046.71 1507.92 6053.46 1507.37 6058.22 1507.76 6071.84 1508.06 6091.74 1508.46 
6352.42 1507.83 6392.18 1507.75 6395.71 1507.48 6416.18 1507.71 6507.64 1509.33 
6592.19 1508 6743.21 1506.37 6761.1 1504.74 6778.69 1508.38 6793.89 1508.69 
6808.63 1508.39 6832.99 1503.09 6845.32 1505.34 6932.95 1505.88 6951.97 1506.46 
7001.52 1507.34 7108.95 1508.35 7194.61 1507.97 7279.4 1508.68 7332.74 1507.88 
7454.24 1506.82 7466.84 1506.33 7476.16 1506.84 7592.26 1506.76 8092.28 1506.87 
8174.39 1506.76 8182.77 1505.66 8191.04 1506.94 8286.57 1508.25 8544.38 1507.11 
8732.6 1507.19 9372.9 1509.34 9399.14 1510 9403.96 1510.12 9411.72 1510 
9493.27 1508.73 9939.42 1509.63 9957.91 1510 9966.31 1510.14 9966.65 1510 
9973.18 1507.11 9985.58 1507.8 9997.83 1502.3510003.38 1502.3510017.89 1507.96 
10031.18 1507.94 10034.3 1508.7610172.57 1508.6510369.15 1509.1810424.24 1510 
10449.38 1510.4110467.27 151010513.12 1508.9510557.62 1508.3210748.33 1508.24 
10782.51 1506.9110921.78 1505.9811252.12 1505.6111259.43 1504.8611264.01 1506.01 
11370.07 1505.811385.08 1504.8311394.71 1505.8511498.02 150711721.61 1506.14 
12310.26 1506.512318.58 1503.9212325.46 1505.4412339.13 1505.5312342.86 1504.81 
12346.54 1505.3612393.43 1505.8112398.58 1505.612404.08 1506.1212483.18 1506.06 
12706.8 1506.3812711.17 1506.1612715.84 1505.6612720.68 1506.1812767.65 1506.4 
12774.29 1505.7812779.36 1506.4212930.41 1507.113291.85 1507.4113295.98 1506.94 
13299.78 1507.4213636.06 151013690.82 1510.8813691.99 1510.9413768.03 1510 
13791.97 1509.713848.25 151013857.29 1510.0513891.99 1510.1513991.99 1510.62 
14091.98 1510,2714191.98 1510.2514224.09 1510.4614231.54 1510.1814239.31 1510.52 
14291.98 1510.3214343.48 1510.7714349.97 1510.1214355.53 1510.8614391.46 1511.41 
14391.98 1511.0914401.34 1510.4714409.13 1510,9414428.53 1510.8914432.39 1511.36 
14491.99 1511.4614591.98 1510.2614679.96 151014687.23 1507.0114691.99 1509.42 
14694.36 1509.2214724.65 151014755.09 1510.35 14759.4 151014762.95 1509.73 
14765.72 151014771.39 1510.5514791.99 1510.1914807.86 1510.6714810.68 1510 
14814.55 1508.9914819.41 1509.73 14821.5 151014824.68 1510.41 14827.6 1510 
14833.36 1509.1414838.19 1510 14843 1510.7914876.95 1510.8414880.67 1510 
14891.98 1508.1414891.99 1507.3414911.72 151014911.86 1509.9114991.99 1510.05 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

2450.58 .05 9985.58 .01510017.89 .05 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan 
99R5.5810017.89 487.77 484.36 558.91 .I .3 - ~ - -  ~~ 

Blocked Obstructions num= 2 
Sta L Sta 8 Elev Sta I. Sta R Elev 

2450.58 5352.14 1509.9513695.6314991.99 1510.93 

I CROSS SECTION OUTPUT Profile #PF 1 

E.G. Elev lfti 1507.70 
Vel Head lftl 0.34 
W.S. Elev (ft) 1507.36 
Crit W.S. iftl 1507.36 
E.G. Slope Iftlftl 0.003383 

Powerline FRS 

Element Left OB Channel Right OB 
Wt. n-Val. 0.050 0.015 0.050 
Reach Len. i f  t) 487.77 484.36 558.91 
 low Area lsq ft) 863.06 88.41 2504.83 
Area lsq ftl 863.06 88.41 2504.83 

113 Spillway Plow 
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Q Total icfsl 
~ o p  Width lft) 
Vel Total Iftfsl 

6667.00 Flow lcfsl 
3936.95 Top Width lftl 

1.93 Avq. Vel. Iftlsl 
Max r h l  Doth lftl 5.01 ~vdr. De~th lfti 0.60 2.97 1.02 .~.- - . ~ ~  . , . . ~ - 

Conv. Total Icfsl 114631.1 Conv. lcfsl 22038.4 17331.3 75261.5 
Length Wtd. Ift) 534.27 Wetted Per. lfti 1441.56 31.76 2468.09 
Min Ch El Ift) 1502.35 Shear (lbfsq ft) 0.13 0.59 0.21 
Alpha 5.94 Streampower ilbfft sl 0.19 6.70 0.37 
Frctn Loss (ftl 1.90 Cum Volume (acre-ftl 2991.13 819.00 575.66 
c & E LOSS lftj 0.00 Cum SA lacresl 3043.91 206.12 541.60 

Warning: The energy equation could not be halanced within the specified number of iterations. The 
program used critical depth for the water surface and continued on with the calculations. 

Warning: Divided flow computed for this cross-section. 
Warning: The energy loss was greater than 1.0 ft 10.3 ml. between the current and previous cross 

section. This may indicate the need for additional cross sections. 
Warning: During the standard step iterations, when the assumed water surface was set equal to 

critical depth, the calculated water surface came back below critical depth. This indicates 
that there is not a valid subcritical answer. The program defaulted to critical depth. 

FLOW DISTRIBUTION OUTPUT Profile #PF 1 

Lef t  Sta Riaht Sta Flow Area W.P. %Conv. HvdrD. Velocitv 

Warning: The energy equation could not be balanced within the specified number of iterations. The 
program used critical depth for the water surface and continued on with the calculations. 

Warning: Divided flow computed for this cross-section. 
Warning: The energy loss was greater than 1.0 ft 10.3 ml. between the current and previous cross 

section. This may indicate the need for additional cross sections. 
Warning: During the standard step iterations, when the assumed water surface was set equal to 

critical depth, the calculated water surface came back below critical depth. This indicates 
that there is not a valid subcritical answer. The program defaulted to critical depth. 

CROSS SECTION RIVER: Powerline FRS 
REACH: Powerline RS: 18.153 

INPUT 
Description: 
Station Elevation Data nun= 170 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
2510.78 1506.78 2566 1506.18 2574.14 1504.39 2582.64 1505.88 2652.21 1506.83 
2930.56 1505.35 2945.13 1503.16 2951.78 1504.76 2977.33 1504.26 2981.94 1502.52 

Powerline FRS 113 Spillway Flow 
Page 33 of 121 



Manning's n Values nu"= 3 
Sta n Val Sta n Val Sta n Val 

2510.78 .05 9982.52 .01510015.69 .05 

~ a n k  Sta: Left Right Lengths: Left Channel Right Coefi Contr. Expan. 
9982.5210015.69 560.42 500 528.17 .1 .3 

Blocked Obstructions num= 2 
Sta L Sta R Elev Sta L Sta R Elev 

2510.78 6062.76 1507.0214015.7315113.73 1507 

CROSS SECTION OUTPUT 

E.G. Elev (ftl 
Vel Head (f tl 
W.S. Elev (Etl 
Crit W.S. (ftl 
E.G. Slope (ft/ftl 
Q Total (cis1 
TOD Width lftl 
vei Total ift/s) 
Max Chl Dpth Iftl 
Conv. Total Icfsl 
Length Wtd. Iftl 
Min Ch El (ftl 
Alpha 
Frctn Loss Iftl 
C & E Loss lft) 

Profile #PF 1 

Element 
Wt. n-Val. 
Reach Len. (ttl 
Flow Area (sq ftl 
Area lsq ftl 
Flow Icfsl 
Top Width Iftl 
Ava. Vel. Iftlsl 
~ydr. Depth Iftl 
Conv. lcfsl 
Wetted Per. (ftl 
Shear (lhlsq ftl 
Stream Power llb/ft sl 
Cum Volume (acre-ftl 
cum SA (acres) 

Left OB Channel 
0.050 0.015 
560.42 500.00 
779.99 81.37 
779.99 81.37 
1293.72 941.12 
1291.61 29.11 

1.66 11.57 
0.60 2.80 

21124.4 15366.9 

Right OB 
0.050 
528.17 
2291.62 

Warning: The energy equation could not be balanced within the specified number of iterations. The 
program used critical depth for the water surface and continued on with the calculations. 

Warning: Divided flow computed for this cross-section. 
warning: The energy loss was greater than 1.0 ft 10.3 ml. between the current and previous crass 

section. This may indicate the need for additional cross sections. 

FLOW DISTRIBUTION OUTPUT 

Left Sta Right Sta 
(ftl lftl 
6246.65 6993.82 

Profile #PF 

Flow 
(cfsl 

1186.55 
48.47 
52.48 
6.22 

1 

Area 
isq ftl 
621.90 
62.25 
86.40 
9.43 

5.23 
22.99 
30.74 
19.05 
3.36 
2.19 
5.04 

626.09 
601.68 
706.66 
329.20 
20.76 

W.P. 
(ftl 

579.37 
222.49 
448.07 
43.20 

5.43 
7.16 
6.74 
7.10 
4.49 
9.88 
38.44 
509.86 
509.88 
509.81 
489.52 
123.72 

% Conv. 

17.80 
0.73 
0.79 
0.09 

0.40 
3.94 
6.66 
2.90 
0.22 
0.02 
0.03 
18.87 
17.66 
23.09 
6.64 
0.17 

Hydr D. 
iftl 
1.08 

Velocity 
ift/SI 
1.91 
0.78 
0.61 
0.66 

5.12 
11.43 
14.44 
10.13 
4.33 
0.64 
0.45 
2.01 
1.96 
2.18 
1.34 
0.53 

Powerlinc FRS 113 Spillwry Flow 
Page 34 of 121 





Vel Head ift I 
W.S. Elev lfti 
Crit W.S. Iftl 
E.G. Slope lft 
0 Total (cfsl 
Top Width ifti 
Vel Total ift/Sl 
Max Chl Dpth Ifti 
Conv. Total Icfsl 
Length Wtd. Ift) 
Min Ch El lfti 
Alpha 
Frctn Loss Iftl 
C h E LOSS Ifti 

0 . 3 6  WL. "-Val. 0 . 0 5 0  0 . 0 1 5  0 . 0 5 0  
1 5 0 0 . 6 9  Reach Len. lit) 4 6 3 . 5 1  5 0 0 . 0 2  509.99 
1 5 0 0 . 6 9  Flow Area lsq ftl 585.68  6 8 . 2 6  2 2 2 7 . 7 8  

0 . 0 0 4 7 6 1  Area lsq ftl 5 8 5 . 6 8  6 8 . 2 6  2 2 2 7 . 7 8  
6 6 6 7 . 0 0  Flow (cfsl 8 1 8 . 9 5  8 3 6 . 4 0  5 0 1 1 . 6 5  
3 1 5 9 . 3 4  Top Width lftl 1 1 6 3 . 9 3  2 6 . 8 3  1 9 6 8 . 5 7  

2 . 3 1  Avg. Vel. Ift/sl 1 . 4 0  1 2 . 2 5  2 . 2 5  
4 . 2 1  Hydr. Depth lft) 0 . 5 0  2 . 5 4  1 . 1 3  

9 6 6 2 4 . 8  Conv. Icfsl 1 1 8 6 9 . 1  1 2 1 2 1 . 9  7 2 6 3 3 . 8  
Wetted Per. Iftl 1 1 6 5 . 2 4  2 8 . 4 4  1 9 7 0 . 3 1  

1 4 9 6 . 4 8  Shear Ilblsq ftl 0 . 1 5  0 . 7 1  0 . 3 4  
4 . 2 7  Streampower llblft sl 0 . 2 1  8.74 0 . 7 6  

Cum Volume lacreftl 2973.15  817.20 5 1 7 . 4 9  
Cum SA (acres) 3012.82  205 .47  4 8 6 . 5 1  

Warning: The energy equation could not be balanced within the specified number of iterations. The 
program used critical depth for the water surface and continued on with the calculations. 

Warning: Divided flow computed for this cross-section. 
Warning: The energy loss was greater than 1 . 0  Et 10.3  m). between the current and previous cross 

section. This may indicate the need for additional cross sections. 

FLOW DISTRIBUTION OUTPUT Profile #PF 1 

Left Sta Right Sta Flow Area W.P. 
(ft) Iftl lcfS1 ISq ft) Iftl 
6 2 3 2 . 6 7  6 9 8 2 . 9 5  3 5 3 . 7 6  239 .38  392 .70  
6 9 8 2 . 9 5  7 7 3 3 . 2 4  7 2 . 4 1  5 7 . 4 6  1 1 9 . 6 7  
7 7 3 3 . 2 4  8 4 8 3 . 5 3  367 .83  2 4 8 . 3 4  405 .98  
8 4 8 3 . 5 3  9 2 3 3 . 8 2  2 4 . 9 5  4 0 . 5 1  246 .90  
9 2 3 3 . 8 2  9 9 8 4 . 1 1  
LB 9 9 8 4 . 1 1  9 9 9 0 . 8 4  1 2 . 6 2  2.73 3 .97  
9990 .84  9 9 9 7 . 5 8  2 1 5 . 0 8  19 .04  7 . 2 5  
9'397.58 1 0 0 0 4 . 3 1  4 2 9 . 6 5  28 .14  6 . 8 2  

8 Conv. 

5 . 3 1  
1 . 0 9  
5 . 5 2  
0 .37  

0 .19  
3 .23  
6 .44  
2 . 5 9  
0 . 1 0  
0 . 0 2  

1 8 . 4 1  

Hydr D. Velocity 
lftl Iftlsi 
0 . 6 1  1 . 4 8  
0 .48  1 . 2 6  

Warning: 

Warning: 
Warning: 

The energy equation could not be balanced within the specified number of iterations. The 
program used critical depth for the water surface and continued on with the calculations. 
Divided flow computed for this cross-section. 
The energy loss was greater than 1 . 0  ft 10.3  m). between the current and previous cross 
section. This may indicate the need for additional cross sections. 

CROSS SECTION RIVER: Powerline FRS 
REACH: powerline RS: 1 7 . 9 6 4  

INPUT 
Description: 
Station Elevation Data num= 1 8 2  

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
2 5 5 4 . 8 5  1 5 0 0 . 3 9  2 7 0 1 . 8 8  1 5 0 0  2 8 7 6 . 5 8  1 4 9 9 . 4 1  2 8 9 0 . 2 9  1 4 9 7 . 9 6  2 8 9 9 . 1  1 4 9 8 . 7 9  

1 0 0 0 3 . 2 3  1 4 9 3 . 2 7 1 0 0 1 7 . 9 6  
1 0 0 6 9 . 4 6  1 4 9 7 . 5 6 1 0 1 0 1 . 3 2  

Powerline FRS 
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Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

2554.85 .05 9984.52 .01510017.96 .05 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan 
9984.5210017.96 490.55 480 439.57 .1 .3 

Ineffective Flow n u =  1 
Sta L Sta R Elev 

13782.5715506.81 1501.65 
Blocked Obstructions nun= 2 

Sta L Sta R Elev Sta L Sta R Elev 
2554.85 5933.56 1500.54 13786.415506.81 1499.9 

CROSS SECTION OUTPUT Profile #PF 1 

E.G. Elev lftl 1497.86 Element Left OB Channel Right OB 
Vel Head lftl 0.37 Wt. n-Val. 0.050 0.015 0.050 
W.S. Elev lft) 1497.49 Reach Len. lft) 490.55 480.00 439.57 
Crit W.S. lftl 1497.49 Flow Area lsq ftl 560.88 69.12 2178.41 
E.G. Slope lft/ftl 0.004862 Area lsq ft) 560.88 69.12 2178.41 
Q Total lcfsl 6667.00 Flow (cfsl 1225.74 856.20 4585.06 
Top Width lftl 3169.60 Top Width lftl 618.10 27.19 2524.31 
Vel Total lft/sl 2.37 Avg. Vel. lft/sl 2.19 12.39 2.10 
Max Chl Dpth lft) 4.22 Hydr. Depth lftl 0.91 2.54 0.86 
Con". Total Icfs) 95610.9 Conv. lcfsl 17578.2 12278.6 65754.1 
Length Wtd. lftl Wetted Per. lftl 621.21 28.79 2525.45 
Min Ch El lftl 1493.27 Shear Ilblsq ftl 0.27 0.73 0.26 
Alpha 4.19 Stream Power Ilblft sl 0.60 9.03 0.55 
Frctn Loss lftl Cum Volume lacre-it1 2967.05 816.41 491.70 
C & E LOSS lftl Cum SA lacresl 3003.34 205.16 460.21 

Warning: The energy equatlon could not be balanced within the specified number of iterations. The 
program used critical depth for the water surface and continued on with the calculations. 

Warning: Divided flaw computed for this cross-section. 
Warning: The energy loss was greater than 1.0 ft 10.3 ml. between the current and previous cross 

section. This may indicate the need for additional cross sections. 

FLOW DISTRIBUTION OUTPUT Profile #PF 1 

Powerline FRS 113 Spillway Flow 
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Warning: The energy equation could not be balanced within the specified number of iterations. The 
program used critical depth for the water surface and continued on with the calculations. 

Warning: Divided flow computed for this cross-section. 
warning: The energy loss was greater than 1.0 ft 10.3 m). between the current and previous cross 

section. This may indicate the need for additional cross sections. 

CROSS SECTION RIVER: Powerline FRS 
REACH: Powerline RS: 17.873 

INPUT 
Description: 
Station Elevation Data nun= 148 

Sta &lev Sta Elev Sta Elev Sta Elev Sta Elev 
2636.03 1497.66 2684.31 1497.52 2695.43 1496.63 2697.83 1497.17 2916.33 1497.42 
1919.75 1496.88 2928.8 1497.5 2969.79 1497.34 2976.11 1496.43 2985.4 1497.36 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

2636.03 .05 9984.59 ,015 10016.6 .05 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan 
9984.59 10016.6 490.49 500 414.21 .1 .3 

Ineffective Flow n m =  1 
Sta L Sta R Elev 
1359515606.07 1504.01 

Blacked Obstructions num= 1 
sta L sta R Elev 

2636.03 5581.57 1497.16 

CROSS SECTION OUTPUT Profile #PF 1 

E.G. Elev (it) 
Vel Head (ft) 
W.S. Elev lftl 
Crit W.S. Ift) 
E.G. Slope (ftlftl 
Q Total Icfs) 
Tap Wldth lftl 
Vel Total (ft/sl 
Max Chl Dpth Iftl 
Conv. Total lcfsl 
Length Wtd. (ftl 
Min Ch El Ift) 
Alnhn 

1494.61 Element I 
0.43 We. n-Val. 

1494.18 Reach Len. Ift) 
1494.18 Flow Area (sq ft) 
0.007257 Area (sq ftl 
6667.00  low (cfs) 
2573.82 Tap Width Ift) 

3.14 Avg. Vel. Iftts) 
3.65 Hydr. Depth (ftl 

78262.6 Conv. lcfs) 
439.06 Wetted Per. Iftl 
1490.63 Shear ilblsq ftl 

2.83 streampower (lblft sl 

.eft 0s Channel 
0.050 0.015 

Right OB 
0.050 
414.21 

Powerline FRS 
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Frctn Loss Ifti 2.78 Cumvolume lacre-ft) 2962.33 815.75 471.64 
c & E Loss (ft) 0.03 Cum SA (acres) 2997.98 204.88 436.29 

warning: Dlvided flow computed for this cross-section. 
warning: The energy loss was greater than 1.0 ft (0.3 m i .  between the current and previous cross 

section. This may indlcate the need for additional cross sections. 

FLOW DISTRIBUTION OUTPUT Profile UPF 1 

Left Sta Rlght Sta Flow Area W.P. %Conv. HydrD. Veloclty 
lftl lft) ICfS) (S'l ftl Iftl (it) Ift/Sl 
6310.31 7045.17 92.11 33.00 28.93 1.38 1.21 2.79 

Warning: Divided flow computed for this cross-section. 
Warning: The energy loss was greater than 1.0 ft 10.3 m). between the current and previous cross 

section. This may indicate the need for additional cross sections. 

CROSS SECTION RIVER: Powerline FRS 
REACH: Powerline RS: 17.778 

INPUT 
Description: 
Station Elevation Data num= 174 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 

13654.42 1490.5413660.81 1490.7213767.64 1490.5313775.32 1490.0613780.18 1490.31 
13893.96 1490.9714117.55 1491.6714174.27 1491.0814180.74 1490.6514187.87 1490.95 
14341.75 1492.2614565.36 1492.5114665.35 1492.1614679.09 1492.1514688.62 1491.64 
14693.53 14324314765.41 1493.3614865.41 1492.8114965.42 1493.5315062.47 1493.78 
15065.56 1493.8315070.14 1493.3615165.65 1493.7615265.66 1493.6615365.67 1493.81 

Powerline FRS 113 Spillway F low 
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Manning's n Values num= 3 
Sta n Val Sta n Val Sea n Val 

2712.36 .05 9984.48 .01510016.74 .05 

~ a n k  Sta: Left Right Lengths: Left Channel Right Coeft Contr. Expan 
9984.4810016.74 487.24 500.01 490.5 .1 .3 

Ineffective Flow num= 2 
Sta L Sta R Elev Sta L Sta R Elev 

2712.36 6156.26 1494.95 13895.915765.65 1494.36 
Blocked Obstructions n u =  2 

Sta L Sta R Elev Sta L Sta R Elev 
2712.36 4373.31 1494.08 14566.815765.65 1493.16 

CROSS SECTION OUTPUT 

E.G. Elev (it) 
Vel Head Iftl 
W.S. Elev Ift) 
Crit W.S. lit) 
E.G. Slope Iftlftl 
Q Total lcfsl 
Top Width Iftl 
Vel Total Iftlsl 
Max Chl Dpth Iftl 
Conv. Total lcfsl 
Length Wtd. Iftl 
Min Ch El Ift) 
Alpha 
Frctn Loss Iftl 
C & E LOSS lft] 

Profile WPF 1 

1491.81 Element 
0.33 Wt. n-Val. 

1491.47 Reach Len. Iftl 
1491.47 Flow Area lsq ftl 
0.005511 Area Isq ft) 
6667.00  low lcfs) 
4713.03 TOP Width lft) 

2.16 Avg. Vel. Ifttsl 
4.03 Hydr. Depth lftl 

89804.2 conv. lcfsl 
Wetted Per. lft) 

1487.44 Shear Ilblsq ft) 
4.60 Stream Power Ilhtft sl 

Cum Volume (acre-ftl 
Cum SA (acres) 

Left OB 
0.050 
487.24 

Channel Right OB 
0.015 0.050 
500.01 490.50 

Warning: The energy equation could not be halanced within the specified number of iterations. The 
program used critical depth for the water surface and continued on with the calculations. 

Warning: Divided flow computed for this cross-section. 
Warning: The energy lass was greater than 1.0 ft (0.3 m). between the current and previous cross 

section. This may indicate the need for additional cross sections. 

FLOW DISTRIBUTION OUTPUT Profile RPF 1 

Left Sta Right Sta Flow Area W.P. % Conv. Hydr D. Velocity 
Iftl (ftl Icfsl 1sg ft) lftl lftl Iftlsl 
6348.42 7075.63 42.68 41.72 121.73 0.64 0.34 1.02 
7075.63 7802.84 94.39 82.26 202.10 1.42 0.41 1.15 
7802.84 8530.06 1243.56 518.41 421.39 18.65 1.23 2.40 

Warning: The energy equation could not he balanced within the specified number of iterations. The 
program used critical depth for the water surface and continued on with the calculations. 

Warning: Divided flaw computed for this cross-section. 
Warning: The energy loss was greater than 1.0 ft 10.3 ml. between the current and previous cross 

section. This may indicate the need for additional cross sections. 

CROSS SECTION RIVER: powerline FRS 
REACH: Powerline RS: 17.684 

INPUT - 

Description: 
Station Elevation Data num= 152 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
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warning: The energy equation could not be balanced within the specified number of iterations. The 
program used critical depth for the water surface and continued on with the calculations. 

Warning: Divided flaw computed for this cross-section. 
Warning: The energy loss was greater than 1 . 0  ft ( 0 . 3  ml. between the current and previous cross 

section. This may indicate the need for additional cross sections. 

CKOSS SECTION RIVER: Powerline FRS 
REACH: Powerline RS: 1 7 . 5 9 0  

INPUT 
Description: 
Station Elevation Data 

Sta Elev Sta 
2 7 3 9 . 2 6  1 4 9 0 . 5 8  2 8 2 5 . 3 4  
2 9 9 5 . 3 6  1 4 9 0 . 7  3 0 3 9 . 2 1  
3 1 5 3 . 8 3  1 4 9 0 . 2 3  3 2 0 1 . 3 9  

num= 1 7 7  
Elev Sta 
1 4 9 0  2 8 7 5 . 6 9  

1 4 9 0 . 7 2  3 0 6 9 . 6 2  

Elev Sta Elev 
1 4 9 0  
1 4 9 0  

1 4 8 7 . 1 2  
1 4 8 5 . 6 3  

1486 .7  
1 4 8 6 . 3 7  
1 4 8 5 . 6 4  
1 4 8 4 . 8 1  
1 4 8 4 . 7 2  
1 4 8 3 . 9 4  
1485 .65  
1 4 8 4 . 2 2  
1 4 8 7 . 1 7  
1 4 8 3 . 1 8  
1 4 8 4 . 0 1  

1 4 8 3 . 5  
1 4 8 1 . 7 9  
1 4 8 3 . 5 5  
1 4 8 4 . 1 7  
1 4 8 3 . 5 2  
1484 .85  
1 4 8 7 . 1 6  

1 4 8 6 . 6  
1 4 8 3 . 5 5  
1 4 8 5 . 1 1  
1 4 8 7 . 5 6  
1 4 8 8 . 3 8  

1 4 8 2 . 8  
1 4 8 5 . 6 6  
1 4 8 4 . 6 7  
1 4 8 6 . 3 8  
1 4 8 7 . 5 8  

1 4 9 0 . 3  
1 4 9 0  

1 4 8 9 . 9  

Manning's n Values n m -  3 
sta n Val Sta n Val Sta n Val 

2 7 3 9 . 2 6  . 0 5  9982 .9  .01510015 .54  . 0 5  

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9 9 8 2 . 9 1 0 0 1 5 . 5 4  5 1 9 . 2  5 0 3 . 8 7  5 3 7 . 1 1  .1 . 3  

Blocked Obstructions nu,= 1 
Sta L Sta R Elev 

2 7 3 9 . 2 6  5230  1 4 8 8  

CROSS SECTION OUTPUT Profile #PF 1 



E.G. Elev lit1 
Vel Head If ti 
W.S. Elev lit1 
Crit W.S. IFtl 
E.G. Slope Ift/ftl 
0 Total lcfsl 
Top Width Ifti 
Vel Total lft/sl 
Max Chl Dpth lftl 
Conv. Total lcfsl 
Length Wtd. Iftl 
Min Ch El I ftl 
Alpha 
Frctn Loss Iftl 
C & E LOSS lft) 

Element 
Wt. n-Val. 

Left OB Channel Right OB 
0.050 0.015 0.050 

Reach Len. Iftl 519.20 503.87 537.11 
Flow Area lsq ftl 1803.48 42.48 1251.45 
Area lsq ft) 
Flow lcfs) 
Top Width Ifti 2376.62 21.70 1377.80 
Avg. Vel. lft/sl 1.94 11.15 2.15 
Hydr. Depth Iftl 0.76 1.96 0.91 
Conv. lcfsl 46962.4 6355.5 36092.2 
Wetted Per. lftl 2382.20 22.89 1378.75 
Shear llb/sq ftl 0.26 0.64 0.32 
Stream Power llb/Ft sl 0.51 7.19 0.68 
Cum Volume (acre-ftl 2924.67 814.04 418.20 
Cum SA (acres) 2942.24 204.10 370.20 

Warnlng: Divided flow computed for this cross-section. 
Warning: The energy loss was greater than 1.0 ft 10.3 ml. between the current and previous cross 

section. This may indicate the need for additional cross sections. 

FLOW DISTRIBUTION OUTPUT Profile #PF 1 

Left Sta Right Sta Flow Area W.P. 8 Conv. Hydr D. Velocity 
Iftl Iftl I c ~ s I  1sq ftl Ifti lftl (ftlsl 
4912.35 5636.72 45.82 43.72 132.43 0.69 0.33 1.05 

Warning: Divided flow computed for this cross-section. 
Warning: The energy loss was greater than 1.0 ft 10.3 m). between the current and previous cross 

section. This may indicate the need for additional cross sections. 

CROSS SECTION RIVER: Powerline FRS 
REACH: Powerline RS: 17.494 

INPUT 
.~ 

Station Elevation Data num= 168 
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 

2801.85 1487.14 2848.59 1488.16 2954.68 1488.84 3071.29 1487.19 3214.51 1486.7 
3412.39 1484.8 3417.34 1483.97 3424.4 1484.72 3582.87 1484.48 3631.17 1484.22 
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INPUT 
ne+rrlnrlon: - . . - - - .~ 
Station Elevation Data num= 146 

Sta Elev Sta Elev Sta Elev Sta Elev Sta 
2797.5 1485.45 2876.3 1486.42 2951.15 1485.07 3022.67 1483.64 3032.55 
3037.36 1483.36 3234.45 1483.06 3333.06 1484.24 3657.16 1481.17 3664.86 

Manning's n Values numi 3 
Sta n Val Sta n Val Sta n Val 

0 
2797.5 .05 9983.83 .01510017.44 .05 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan 
9983.8310017.44 541.31 508.19 481.14 .1 .3 

Blocked Obstructions n m =  1 
Sta L Sta R Elev 
2797.5 5495 1480 

CROSS SECTION OUTPUT Profile UPF 1 

E.G. Elev lftl 
Vel Head Iftl 
W.S. Elev lftl 
Crit W.S. Iftl 
E.G. Slope lft/ftl 
Q Total Icfsl 
Top Width lftl 
Vel Total Iftlsl 
Max Chl Dpth (ftl 
Conv. Total Icfsl 
Length Wtd. Iftl 
Min Ch El iftl . . 
Alpha 
Frctn Loss Iftl 
C h E LOSS lftl 

1478.95 Element Left OB Channel Right OB 
0.36 Wt. n-Val. 0.050 0.015 0.050 

1478.59 Reach Len. lftl 541.31 508.19 481.14 
1478.59 Flow Area lsq ftl 1148.13 65.09 1550.08 
0.005295 Area lsq ftl 
6667.00 Flow lcfs) 
2858.24 Top Width Iftl 

2.41 Avg. Vel. lftlsl 
3.99 Hydr. Depth lit) 

91620.8 Conv. lcfsl 
501.22 Wetted Per. Iftl 1468.52 28.39 1365.15 
1474.60 Shear Ilblsq ftl 0.26 0.76 0.38 

4.03 Stream Power llb/ft sl 0.50 9.50 0.88 
2.39 Cumvolume lacre-ftl 2893.54 812.93 390.73 
0.00 Cum SA (acres) 2904.80 203.57 343.51 

Warning: The energy equation could not be balanced within the specified number of iterations. The 
program selected the water surface that had the least amount of error between computed 
and assumed values. 

Warning: Divided flow computed for this cross-section. 
Warning: The energy loss was greater than 1.0 ft 10.3 ml. between the current and previous cross 

section. This may indicate the need for additional cross sections. 
Warning: During the standard step iterations, when the assumed water surface was set equal to 

critical depth, the calculated water surface came back below critical depth. This indicates 
that there is not a valid subcritical answer. The program defaulted to critical depth. 

FLOW DISTRIBUTION OUTPUT Profile UPF 1 

l'owerline FRS 113 Spillway Flow 
Page45of 121 



Left Sta 
lit) 
4953.40 

Right Sta 
ift) 
5672.03 
7109.30 
7827.93 
8546.56 
9265.20 
9983.83 
9990.55 
9997.27 
10004.00 

Flow 
Icfs) 
9.43 

Area W.P. % Conv. 
1sq ft) Ift) 

7.92 15.93 0.14 

l lydr D. Velocity 
Ift) (ft/S) 
0.51 1.19 

Warning: The energy equation could not be balanced within the specified number of iterations. The 
program selected the water surface that had the least amount of error between computed 
and assumed values. 

Warnlng: Divided flow computed for this cross-section. 
Warning: The e n e r g y  loss was greater than 1.0 ft (0.3 ml. between the current and previous cross 

section. This may indicate the need for additional cross sections. 
Warning: During the standard step iterations, when the assumed water surface was set equal to 

critical depth, the calculated water surface came back below critical depth. This indicates 
that there is not a valid subcritical answer. The program defaulted to critical depth. 

CROSS SECTION RIVER: Powerline FRS 
REACH: Powerline RS: 17.309 

INPUT 
Description: 
Station Elevation Data n m =  128 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
2835.25 1481.06 2935.75 1480 3139.14 1478.49 3590.1 1479.09 3633.69 1479.83 

Mannina's n Values num= 3 - 
Sta n Val Sta n Val Sta n Val 

2835.25 .05 9982.15 ,015 10016.6 .05 

Bank Sta: Left Right Lengths: Left Channel Right Coeif Contr. Expan 
9982.15 10016.6 501.66 476.06 493.7 .1 .3 

Blocked Obstructions num= 1 
Sta L Sta R Elev 

2835.25 5487.9 1477 

CROSS SECTION ODPPUT Profile #PF 1 

E.G. Elev (ft) 1475.75 Element Left OB Channel Right OB 
Vel Head i£t) 0.36 wt. n-Val. 0.050 0.015 0.050 
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W.S. Elev lftl 
Crit W.S. lftl 
E.G. Slope iftlft) 
Q Total icfst 
Top Wldth lit) 
Vel Total iftlsl 
Max Chl Doth iftt . . 
Conv. Total icfsl 
Length Wtd. lft) 
Min Ch El lit) 
Alpha 
FrCtn Loss lftl 
C h E Loss lftl 

1475.39 Reach Len. Iftl 501.66 476.06 491.70 ~~-~ ~~~ . . ~~~~ ~~ ~~ - 

1475.39 Flow Area isq ftl 1077.67 77.19 1818.50 
0.004323 Area lsq ftl 1077.67 77.19 1818.50 
6667.00 Flow icfs) 1467.77 917.95 4281.28 
3263.65 Top Width lftl 1859.42 29.78 1374.45 

2.24 Avg. Vel. iftls) 1.36 11.89 2.35 
4.41 Hydr. Depth ift) 0.58 2.59 1.32 

101402.4 Conv. Icfs) 22324.2 13961.6 65116.6 
Wetted Per. Ift) 1860.17 31.29 1374.94 

14'10.98 Shear llblsq ft) 0.16 0.67 0.36 
4.66 Stream Power Ilblft s )  0.21 7.92 0.84 

Cum Volume (acre-~ft) 2879.71 812.10 372.13 
Cum SA (acres) 2884.14 203.24 328.38 

Warning: The energy ewatlon could not be balanced within the specified number of iterations. The 
program used critical depth for the water surface and continued on with the calculations. 

Warning: Divided flow computed for this cross-section. 
Warning: The energy loss was greater than 1.0 ft 10.3 ml. between the current and previous cross 

section. This may indicate the need for additional cross sections. 

FLOW DISTRIBUTION OUTPUT Profile #PF 1 

Left Sta Right Sta Flow Area W.P. % Conv. Hydr D. Velocity 
Iftl iftl (cfsl (sq ft) iftl lft) Iftlsl 
7123.39 7838.08 114.53 153.56 505.12 1.72 0.30 0.75 
7838.08 8552.77 1198.04 721.83 715.28 17.97 1.01 1.66 

warning: The energy equation could not be balanced within the specified number of iterations. The 
program used critical depth for the water surface and continued on with the calculations. 

Warning: Divided flow computed for this cross-section. 
Warning: The energy loss was greater than 1.0 ft (0.3 ml. between the current and previous cross 

section. This may indicate the need for additional cross sections. 

CROSS SECTION RIVER: Powerline FRS 
REACH: Powerline RS: 17.218 

INPUT 
Description: 
Station Elevation Data num= 147 

sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
2831.22 1476.97 2918.91 1476.58 2925.21 1475.85 2951.13 1476.63 2974.51 1476.75 

10027.34 1472.73 10033 1472.9510050.53 1472.8310057.52 1472.9410173.02 1471.31 
10346.22 147010401.22 1470.310456.22 147010606.22 147010816.22 1471.5 
10916.22 147010926.22 1469.710936.22 147010991.22 1471.711036.22 1472 
11326.22 147311586.22 1473.811706.22 147411826.22 147411976.22 1474.8 
12051.22 1474.512221.22 1474.412341.22 1474.512761.22 1475.212856.22 1475 
13016.22 147413061.22 147413101.22 1474.313206.22 147413301.22 1474.4 
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Manning's n Values num= 3 
Sta n Val sta n Val Sta n Val 

2831.22 .05 9981.5 .01510014.21 0 5  

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9981.510014.21 440 446.85 550 .1 .3 

Blocked Obstructions num= I 
Sta L Sta R Elev 

2831.22 5493.59 1476 

CROSS SECTION OUTPUT Profile #PF 

E.G. Elev lftl 1472.53 
Vel Head (Etl 0.37 
W.S. Elev lft) 1472.16 
Crit W.S. lft) 1472.16 
E.G. Slope (ftlft) 0.004738 
Q Total (cfs) 6667.00 
Top Width Iftl 3045.66 
Vel Total Iftlsl 2.41 
Max Chl Dpth (ftl 4.23 
Conv. Total Icfs) 96855.1 
Lenath Wtd. Iftl 494.28 
~ i n - ~ h  El lft) 1467.93 
Alpha 4.11 
Frctn Loss lftl 2.08 
C & E Loss Iftl 0.01 

Element Left OB Channel Right OB 
Wt. n-Val. 0.050 0.015 0.050 
Reach Len. I f  tl 440.00 446.85 550.00 
Flow Area lsq f t) 1254.40 70.23 1443.56 
Area lsq ftl 1254.40 70.23 1443.56 
Flow (cis) 2096.45 859.38 3711.18 
'pop Width lft) 1928.38 27.65 1089.63 
k g .  Vel. lftlsl 1.67 12.24 2.57 
ilydr. Depth (ftl 0.65 2.54 1.32 
Conv. Icfsl 30456.2 12484.6 53914.2 
Wetted Per. (it1 1929.54 29.22 1090.28 
Shear llblsq ftl 0.19 0.71 0.39 
Stream Power Ilblft s) 0.32 8.70 1.01 
Cum Volume lacre--ft) 2866.28 811.29 353.64 
Cum SA lacresl 2862.33 202.93 314.41 

Warning: The energy equation could not be balanced within the specified number of iterations. The 
program used critical depth for the water surface and continued on with the calculations. 

Warning: Divided flow computed for this cross-section. 
Warning: The energy lass was greater than 1.0 ft 10.3 ml. between the current and previous cross 

section. This may indicate the need for additional cross sections. 
Warning: During the standard step iterations, when the assumed water surface was set equal to 

critical depth, the calculated water surface came back below critical depth. This indicates 
that there is not a valid subcritical answer. The program defaulted to critical depth. 

FLOW DISTRIBUTION OUTPUT Profile #PF 1 

Left Sta Right Sta Flaw Area W.P. % Conv. Hydr D. Velocity 
lftl Ifti ICES) 1sq ft) lftl lft) IftlSI 
7121.39 7836.42 564.64 329.77 435.57 8.47 0.76 1.71 

Warning: The energy equation could not be balanced within the specified number of iterations. The 
program used critical depth for the water surface and continued on with the calculations. 

Warning: Divided flow computed for this cross-section. 
Warning: The energy loss was greater than 1.0 ft (0.3 ml. between the current and previous cross 

section. This may indicate the need for additional cross sections. 
Warning: During the standard step iterations, when the assumed water surface was set equal to 

critical depth, the calculated water surface came back below critical depth. This indicates 
that there is not a valid subcritical answer. The program defaulted to critical depth. 

CROSS SECTION RIVER: Powerline FRS 
REACH: Powerline RS: 17.134 
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Length Wtd. Iftl 
Min Ch El Iftl 
Alpha 
Frctn Loss Iftl 
C h E LOSS lftl 

544.07 Wetted Per. lit1 1867.33 38.25 1243.37 
1463.60 Shear Ilblsq ftl 0.21 0.57 0.26 

4.77 Stream Power llblft sl 0.37 6.26 0.52 
1.35 Cum Volume lacre-ftl 2851.43 810.46 335.80 
0.01 Cum SA lacresl 2843.17 202.60 299.69 

warning: The energy equation could not be balanced within the specified number of iterations. The 
program used critical depth for the water surface and continued on with the calculations. 

Warning: Divided flow computed for this cross-section. 
Warning: The conveyance ratio [upstream conveyance divided by downstream conveyance) is less 

than 0.7 or greater than 1.4. This may indicate the need for additional crass sections. 
Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross 

section. This may indicate the need for additional cross sections. 
Warning: During the standard step iterations, when the assumed water surface was set equal to 

critical depth, the calculated water surface came back below critical depth. This indicates 
that there is not a valid subcritical answer. The program defaulted to critical depth. 

FLOW DISTRIBUTION OUTPUT Profile 1PF 1 

Left Sta 
Iftl 
5740.71 
6447.26 
7153.81 

Rioht Sta Flow Area 
1sq ftl 
21.83 

W.P. % Conv. 
iftl 

54.58 0.31 

Hydr D. Velocity 
iftl Ift/SI 
0.41 0.95 

Warning: The energy equation could not be balanced within the specified number of iterations. The 
program used critical depth for the water surface and continued on with the calculations. 

Warning: Divided flow computed for this cross-section. 
Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less 

than 0.7 or greater than 1.4. This may indicate the need for additional cross sections. 
Warning: The energy loss was greater than 1.0 ft (0.3 ml. between the current and previous cross 

section. This may indicate the need for additional cross sections. 
Warning: During the standard step iterations, when the assumed water surface was set equal to 

critical depth, the calculated water surface came back below critical depth. This indicates 
that there is not a valid subcritical answer. The program defaulted to critical depth. 

CROSS SECTION RIVER: Powerline FRS 
REACH: Powerline RS: 17.044 

INPUT 
Description: 
Station Elevation Data 

Sta Elev Sta 
2997.33 1472 3229.28 
7257.48 1470.46 3265.24 

num= 
Elev 

1470.48 
1470.31 
1470.87 
1468.4 
1469.46 
1467.42 
1467.37 
1468.75 

1470 
1471.91 
1469.62 

1470 
1469.2 
1464.64 
1466.43 

1466 
1466 

1470.49 

180 
Sta 

3233.16 
3266.53 
3339.29 
3415.64 
3491.67 
3930.18 
3967.86 
4206.37 
4646.3 
4768.29 
4957.9 
5037.17 
5300.57 
5761.52 
5816.13 
6005.63 
6040.03 
6268.29 

Sta 
3241.94 
3270.21 
3361.18 
3479.55 
3739.65 
3932.64 
3970.46 
4213.15 
4706.76 
4793.31 
4958.16 
5055.93 

5381 
5765.67 
5987.29 
6026.75 
6154.39 
6276.65 

Elev 
1469.12 
1468.95 
1468.98 

1470 
1470 

1468.18 
1468.41 
1468.03 

1472 
1470.75 
1467.97 

1470 
1468 

1466.47 
1466.07 
1466.73 

1468 
1470 

Sta 
3251.31 
3273.92 
3368.2 
3481.71 
3912.53 
3959.17 
4120.44 
4219.34 
4712.35 
4845.19 
4958.32 
5163.11 
5733.04 
5768.28 
5987.62 
6029.15 
6187.37 
6338.38 

Elev 
1470 
1470 

1469.78 
1470 

1468.23 
1468.49 
1468.75 
1469.36 
1472.17 
1470.55 

1468 
1469.3 
1466.25 
1466.66 

1466 
1466 

1468.96 
1469.15 
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Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

2997.33 .05 9980 ,015 10025 .05 

~ a n k  sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan 
9980 10025 500 522.73 550 .1 .3 

Blocked obstructions n m =  1 
Sta L Sta R Elev 
15215 16345 1471.28 

CROSS SECTION OUTPUT Profile #PF 1 

E.G. Elev Iftl 1466.91 
Vel Head lftl 0.47 
W.S. Elev lftl 1466.44 
Crit W.S. lft) 1466.44 
E.G. Slope Iftlftl 0.001755 
Q Total lcfs) 6667.00 
Top Width lftl 3355.64 
Vel Total Iftls) 1.96 
Max Chl Dpth lft) 6.44 
Conv. Total lcfs) 159148.0 
Lenath Wed. Ifti 536.40 

Element 
Wt. n-Val. 
Reach Len. Iftl 
Flow Area lsq ft) 
Area lsq ftl 
Flow Icfs) 
Top Width lft) 
Avg. Vel. Iftls) 
Hydr. Depth (ftl 
Conv. lcfs) 
Wetted Per. Iftl 
Shear llblsq ftl 
Stream Power Ilblft sl 
Cum Volume lacre-ftl 
Cum SA lacresl 

Left OB Channel Riaht OB 

. . 
~in-ch El lftl 1460.00 
Alpha 7.89 
Frctn Loss lft) 1.15 
C & E LOSS lft) 0.02 

Warning: The energy equation could not be balanced within the specified number of iterations. The 
program used critical depth for the water surface and continued on with the calculations. 

Warning: Divided flow computed for this cross-section. 
Warning: The energy loss was greater than 1.0 ft (0.3 ml. between the current and previous cross 

section. This may indicate the need for additional cross sections. 
Warning: During the standard step iterations, when the assumed water surface was set equal to 

critical depth, the calculated water surface came back below critical depth. This indicates 
that there is not a valid subcritical answer. The program defaulted to critical depth. 

FLOW DISTRIBUTION OUTPUT Profile #PF 1 

Left Sta 
Iftl 

Right St8 
Ift) 
5790.40 

Flow 
ICfSI 

26.59 
31.97 

Area 
1sq ftl 
33.63 
46.38 

W.P. 
lftl 

71.54 
121.25 

% Conv. Hydr D. Velocity 
(ft) Iftls) 
0.47 0.79 
0.39 0.69 
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Frctn Loss lftl 1 . 8 8  cum volume (acre-£ti 2 8 2 6 . 9 0  8 0 7 . 0 2  2 8 3 . 3 9  
c & E LOSS lft) 0 . 1 3  cum SA (acres) 2 8 0 7 . 2 4  2 0 1 . 6 5  2 6 0 . 4 5  

Warnlng: The energy equation could not be balanced within the specified number of iterations. The 
program used critical depth for the water surface and continued on with the calculations. 

warning: Divided flow computed for this cross-section. 
warning: The energy l o s s  was greater than 1 . 0  ft ( 0 . 3  ml. between the current and previous cross 

section. This may indicate the need for additional cross sections. 
warning: During the standard step iterations, when the assumed water surface was set e q u a l  to 

critical depth, the calculated water surface came back below critical depth. This indicates 
that there is not a valid subcritical answer. The program defaulted to crltical depth. 

FLOW DISTRIBUTION OUTPUT Profile IIPF 1 

Left Sta 
lftl 
5 0 4 3 . 6 0  
5 7 4 8 . 0 9  

Rioht sta Flow 
Ic~s) 
2 . 1 3  

29 .74  

0 . 0 0  
520 .79  

0 . 2 4  
5 3 . 1 7  

1 1 4 . 6 3  
3 1 1 . 1 0  
5 6 2 . 4 8  
5 9 8 . 3 1  
1 9 6 . 0 1  

2 1 8 5 . 6 3  
8 9 0 . 9 9  

3 3 8 . 9 4  
862 .84  

Area 
1sq ft) 

3 . 1 9  
1 9 . 9 4  

0 . 0 0  
3 7 8 . 3 4  

1 . 1 3  
4 5 . 3 6  
1 5 . 6 0  
2 8 . 4 0  
4 0 . 4 0  
4 2 . 1 0  
2 2 . 0 0  

1 0 5 3 . 0 7  
5 0 1 . 8 9  

3 4 0 . 6 6  
4 0 4 . 7 1  

W.P. 
Ire1 

1 0 . 7 0  
2 0 . 0 3  

0 . 4 3  
4 2 8 . 8 8  

2 1 . 1 5  
6 5 . 4 3  

8 . 1 6  
8 . 1 6  
8 . 1 0  
8 . 1 8  
8 . 6 2  

6 6 1 . 0 5  
3 9 8 . 2 5  

6 4 4 . 2 8  
2 5 4 . 6 2  

% Conv. 

0 . 0 3  
0 . 4 5  

0 . 0 0  
7 . 8 1  
0 . 0 0  
0 . 8 0  
1 . 7 2  
4 . 6 7  
8 . 4 4  
8 . 9 7  
2 . 9 4  

3 2 . 7 8  
1 3 . 3 6  

5 . 0 8  
1 2 . 9 4  

Hydr D. Velocity 
Iftl IftISl 
0 . 3 0  0 . 6 7  
1 . 0 2  1 . 4 9  

warning: The energy equation could not be balanced within the specified number of iterations. The 
program used critical depth for the water surface and continued on with the calculations. 

Warning: Divided flow computed for this cross-section. 
Warning: The energy loss was greater than 1 . 0  ft ( 0 . 3  ml. between the current and previous cross 

section. This may indicate the need for additional cross sections. 
Warning: During the standard step iterations, when the assumed water surface was set equal to 

critical depth, the calculated water surface came back below critical depth. This indicates 
that there is not a valid subcritical answer. The program defaulted to critical depth. 

CROSS SECTION RIVER: Powerline FRS 
REACH: Powerline RS: 1 6 . 8 4 9  

INPUT 
Description: 
Statlon Elevation Data num= 9 8  

Sta Elev Sta E l e v  Sta Elev Sta Elev Sta Elev 
5 2 8 8 . 2 7  1464 5 4 5 8 . 8 3  1 4 6 2  5478.35  1 4 6 1 . 4 5  5 5 1 7 . 9  1 4 6 0 . 4  5 5 5 7 . 3 5  1 4 6 0  

5 5 5 8 . 9  1 4 5 9 . 5 2  5 5 6 1 . 4 5  1 4 6 0  5606.97  1 4 6 0 . 2 9  5 7 8 7 . 8 3  1 4 6 0  5 7 9 1 . 1 2  1 4 5 9 . 4  
5 7 9 4 . 2 4  1 4 6 0  5 8 9 8 . 9 7  1 4 6 2  5 9 7 7 . 4  1 4 6 2  6 1 7 5 . 4 8  1 4 6 1 . 9 7  6 2 2 5 . 4  1 4 6 1 . 7  
6 3 1 2 . 1 9  1 4 6 2  6 3 4 6  1 4 6 2 6 5 2 6 . 3 3  1 4 6 2  7220 1 4 6 4 . 5  7580  1 4 6 0  

7 5 9 5 1 4 6 1 . 6  7610  1 4 6 0  7960 1 4 5 8  7975 1 4 5 7 . 8  7990  1 4 5 8  
8000 1 4 5 9  8 0 1 0  1 4 6 0  8030 1 4 6 0 . 3  8060 1 4 6 0  8170 1 4 5 8  
8 1 8 5  1 4 5 7 . 5  8 2 0 0  1 4 5 8  8 4 9 5  1 4 6 0  8565 1 4 6 1 . 5  8630  1 4 6 0  
8720 1 4 5 9  8 9 3 0 1 4 5 9 . 7  8 9 9 5  1 4 6 0  9055 1 4 6 1 . 3  9110 1 4 6 0  
9195 1 4 6 0  9 2 6 5  1 4 6 0 . 7  9325  1 4 6 0  9340 1 4 5 9 . 9  9355  1 4 6 0  
9530 1 4 6 1 . 7  9970 1 4 6 0  9990 1 4 5 8  1 0 0 0 0  1 4 5 4 . 8  1 0 0 1 0  1 4 6 0 . 4  

1 0 0 2 0  1 4 6 0  1 0 1 1 0  1 4 5 8  1 0 4 0 0  1 4 5 8  1 0 4 6 5  1 4 5 8 . 8  1 0 4 9 5  1 4 5 8  
1 0 6 3 0  1 4 5 6  1 0 6 4 5  1 4 5 5 . 4  1 0 6 6 0  1 4 5 6  1 0 8 9 5  1 4 5 8  1 1 0 3 5  1 4 5 9  
1 1 2 8 5  1 4 6 0  1 1 7 1 5  1 4 6 2  1 1 7 7 5  1 4 6 2 . 4  1 1 8 3 5  1462 1 1 9 4 5  1 4 6 2  
1 1 9 9 5  1 4 6 2 . 8  1 2 0 3 5  1 4 6 2  1 2 0 8 0  1 4 6 1 . 7  1 2 2 2 0  1 4 6 1 . 5  1 2 3 9 0  1 4 6 1 . 3  
1 2 5 0 0  1 4 6 2  1 2 6 8 5  1 4 6 0 . 7  1 2 8 0 0  1 4 6 0 . 7  1 2 9 4 0  1 4 6 1 . 7  1 3 1 6 5  1 4 6 0  
1 3 2 9 5  1 4 5 9 . 4  1 3 5 2 5  1 4 6 0  1 3 5 9 5  1 4 6 0 . 7  1 3 6 6 5  1 4 6 0  1 4 2 0 5  1 4 5 8  
1 4 2 2 0  1 4 5 6 . 8  1 4 2 3 0  1 4 5 8  1 4 3 9 0  1 4 6 0  1 4 5 0 5  1 4 6 1 . 2  1 4 6 2 5  1 4 6 0  
1 4 8 4 5  1 4 6 0  1 5 0 4 5  1 4 6 2  1 5 1 1 5  1 4 6 3 . 2  1 5 1 8 5  1 4 6 2  1 5 3 3 5  1 4 6 2  
1 5 4 3 5  1 4 6 4  1 5 4 8 0  1 4 6 4  1 5 6 6 5  1 4 6 2  1 5 8 6 5  1 4 6 0  1 6 1 5 0  1 4 6 1 . 2  
1 6 4 2 5  1 4 6 2  1 6 5 3 0  1 4 6 3  1 6 7 5 0  1 4 6 4 . 4  

Manning's n Values num= 3  
Sta n Val Sta n Val Sta n V a l  

5 2 8 8 . 2 7  . 0 5  9970 . 0 1 5  1 0 0 1 0  . 0 5  
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Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan 
9970 10010 480 507.71 530 .1 .3 

slacked Obstruct~ans n m =  1 
Sta L Sta R Elev 
14500 16750 1464.01 

CROSS SECTION OUTPUT Profile #PF 1 

E.G. Elev Iftl 1459.60 Element Left OB Channel Right OB 
Vel Head lit1 0.22 Wt. n-Val. 0.050 0.015 0.050 
W.S. Elev Iftl 1459.39 Reach Len. lft) 480.00 507.71 530.00 
Crit W.S. Iftl 1459.04 Flow Area lsq ft) 494.17 58.21 2059.14 
E.G. Slooe Iftlft) 0.004798 Area ISQ ftl 494.17 58.21 2059.14 
Q Total i c f s l  6667.00 Flow I C ~ S I  831.10 573.85 5262.05 
Top Width Ift) 2372.22 Top Width lft) 746.85 32.04 1593.33 
Vel Total Iftls) 2.55 Avg. Vel. Iftlsl 1.68 9.86 2.56 
Max Chl Dpth I ftl 4.58 Hydr. Depth lft) 0.66 1.82 1.29 
Conv. Total lcfsl 96251.6 Conv. Icfs) 11998.7 8284.7 75968.3 
Length Wtd. Ift) 522.68 Wetted Per. lftl 746.97 33.80 1593.54 
Min Ch El Ift) 1454.80 Shear llh/sqftl 0.20 0.52 0.39 
Alpha 2.13 Stream Power llb/ft sl 0.33 5.09 0.99 
Frctn Loss (ftl 2.65 Cum Volume lacre-ft) 2821.50 805.81 255.87 
C & E LOSS lft) 0.01 Cum SA lacres) 2799.82 201.24 238.03 

Warning: Divided flow computed for this cross-section. 
Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross 

section. This may indicate the need for additional cross sections. 

FLOW DISTRIBUTION OUTPUT Profile #PF I 

Left Sta 
lft) 
7629.13 

Right Sta 
(ft) 
8097.31 

Flow 
(cfsl 

382.83 
428.43 
19.84 

Area 
1sq ft) 
222.10 
243.16 
28.91 

W.P. 8 Conv. 
Iftl 

289.79 5.74 

Hydr D. Velocity 
Iftl IftIS) 
0.77 1.72 
0.79 1.76 
0.19 0.69 

Warning: Divided flow computed for this cross-section. 
Warning: The energy lass was greater than 1.0 ft (0.3 rn). between the current and previous cross 

section. This may indicate the need for additional crass sections. 

CROSS SECTION RIVER: Powerline FRS 
REACH: Powerline RS: 16.753 

INPUT 
Description: 
Station Elevation Data n m =  65 

Sta Elev Sta Elev Sta 
5564.74 1460 5713.27 1458.29 5768.23 
6059.02 1460 6405 1459 671.0 

7820 1456 7855 1455.7 7885 
8105 1454 8125 1456 8375 
9240 1458 9285 1458.6 9375 
9985 1458 10000 1451.8 10010 

Elev Sta Elev Sta Elev 
1458 5778.22 1456.35 5792.96 1458 

1460.4 7060 1462 7460 1459.3 

Manning's n Values n m =  3 
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Sta n Val Sta n Val Sta n Val 
5564.74 .05 9985 ,015 10020 ,051 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan 
9985 10020 500 461.9 500 

Ineffective Flow nun= 1 
Sta L sta R Elev 
14730 16545 1460 

Blocked Obstructions numi 1 
Sta L Sta R Elev 
15500 16545 1459 

CROSS SECTION OUTPUT Profile #PF 1 

E.G. Elev Iftl 1456.94 Element Left OB Channel Right OB 
Vel Head (ftl 0.29 Wt. n-Val. 0.050 0.015 0.050 
W.S. Elev Iftl 1456.65 Reach Len. (ftl 500.00 461.90 500.00 
Crit W.S. I£tl 1456.65 Flow Area (sq ftl 347.01 57.08 2501.02 
E.G. Slope (ftlftl 0.005470 Area (sq ftl 347.01 57.08 2537.57 
Q Total (cfsl 6667.00 Flow lcfsl 557.01 682.40 5427.59 
Top Width (ftl 3416.07 Top Width (ft) 610.60 25.52 2779.96 
Vel Total iftlsl 2.29 Avg. Vel. (ftlsl 1.61 11.96 2.17 
Max Chl Dpth (ftl 4.85 Hydr. Depth (ftl 0.57 2.24 0.97 
Conv Total (cfsl 90141.6 Conv. (cfsl 7531.1 9226.4 73380.1 
Length Wtd. (ft) 494.38 Wetted Per. (ftl 610.79 27.38 2591.58 
Min Ch El Iftl 1451.80 Shear (lblsq ftl 0.19 0.71 0.33 
Alpha 3.55 Stream Power (lblft sl 0.31 8.51 0.72 
Frctn Loss (ftl 1.87 Cum Volume (acre-it1 2816.86 805.14 227.90 
C & E LOSS (ftl 0.01 Cum SA (acres) 2792.34 200.90 211.43 

Warnlng: The energy equation could not be balanced within the specified number of iterations. The 
program used critical depth for the water surface and continued on with the calculations. 

Warning: Divided flow computed for this cross-section. 
Warning: The energy loss was greater than 1.0 ft (0.3 rnl. between the current and previous cross 

section. This may indicate the need for additional cross sections. 
Warnlng: During the standard step iterations, when the assumed water surface was set equal to 

critical depth, the calculated water surface came back below critical depth. This indicates 
that there is not a valid subcritical answer. The program defaulted to critical depth. 

@ Note: Multiple critical depths were found at this location. The critical depth with the lowest, 
valld, 

water surface was used 

FLOW DISTRIBUTION OUTPUT Profile #PF 1 

Left Sta Right Sta Flow Area W.P. % Conv. Hydr D. Velocity 
(it) (ftl (CfSl 1sq ftl Iftl (ftl (ftIS1 
5564.74 6006.77 0.37 0.65 4.47 0.01 0.15 0.56 
6006.77 7332.84 
7332.84 7774.87 1.41 2.92 25.26 0.02 0.12 0.48 

Warning: The energy equation could not be balanced within the specified number of iterations. The 
program used critical depth for the water surface and continued on with the calculations. 

Warning-: Divided flow computed for this cross-section. 
Warning: The energy loss was greater than 1.0 it (0.3 ml. between the current and previous cross 

section. This may indicate the need for additional cross sections. 
Warning: During the standard step iterations, when the assumed water surface was set equal to 

critical depth, the calculated water surface came back below critical depth. This indicates 
that there is not a valid subcritical answer. The program defaulted to critical depth. 
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Note: Multiple critical depths were found at this location. The critical depth with the lowest, 
valid, 

water surface was used. 

CROSS SECTION RIVER: Powerline FRS 
REACH: Powerline 85: 1 6 . 6 6 5  

INPUT 
Description: 
station Elevation Data nun= 7 8  

sta Elev Sta Elev Sta Elev Sta Elev sta Elev 
5 5 6 8 . 4  1 4 5 9 . 7  5670 1 4 5 8  5 8 8 3 . 5 7  1 4 5 4 . 7 9  6155 1 4 5 6 . 6  6585  1 4 5 6 . 2  

6775  1 4 5 8  6825 1 4 5 8 . 4  6865  1 4 5 8  6 9 9 5 1 4 5 7 . 3  '7180 1 4 5 7  

Manning's n Values nun= 3  
Sta n Val Sta n Val Sta n Val 

5 5 6 8 . 4  . 0 5  9980  , 0 1 5  1 0 0 1 5  . 0 5  

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan 
9980 1 0 0 1 5  480  4 7 7 . 3 3  480 .1 . 3  

Ineffective Flow num= 1 
Sta L Sta R Elev 
1 5 1 5 0  1 6 6 3 5  1 4 5 6  

CROSS SECTION OUTPUT Profile #PF 1 

E.G. Elev lftl 
Vel Head Iftl 
W.S. Elev Iftl 
Crit W.S. lftl 
E.G. Slope (ft/ftl 
Q Total Icfsl 
TOP Width lftl 
Vel Total (ft/sl 
Max Chl Dpth lftl 
Conv. Total icfsl 
Length Wtd. lftl 
Min Ch El Iftl 
Alpha 
Frctn Loss Iftl 
C & E LOSS lft) 

1 4 5 3 . 8 6  Element 1,ef t 06 
0 . 4 2  Wt. "-Val. 0 . 0 5 0  

1 4 5 3 . 4 4  Reach Len. lftl 4 8 0 . 0 0  
1 4 5 3 . 4 4  Flow Area lsq ftl 3 1 7 . 9 1  

0 .002778 Area Isq ftl 3 1 7 . 9 1  
6 6 6 7 . 0 0  Flow (cfsl 4 3 3 . 2 3  
3 2 6 0 . 0 4  Tap Width lftl 4 3 8 . 8 0  

2 . 0 4  Ava. Vel. lft/s! 1 . 3 6  
4 . 2 4  ~y&. Depth Iftl 0 . 7 2  

1 2 6 4 9 4 . 1  Conv. lcfsl 8 2 1 9 . 8  
4 7 9 . 5 7  wetted Per. Iftl 4 3 9 . 1 1  

1 4 4 9 . 2 0  Shear Ilblsq ftl 0 . 1 3  
6 . 4 9  Stream Power llb/ft sl 0 . 1 7  
1 . 5 5  Cum Volume (acre-ftl 2813.04  
0 . 0 3  Cum SA (acres! 2 7 8 6 . 3 2  

Channel Right 06 
0 . 0 1 5  0 . 0 5 0  

Warning: The energy equation could not be balanced within the specified number of iterations. The 
program used critical depth for the water surface and continued on with the calculations. 

Warning: Divided flaw computed tor this cross-section. 
Warning: The energy loss was greater than 1 . 0  ft ( 0 . 3  ml. between the current and previous cross 

section. This may indicate the need for additional crass sections. 
Warning: During the standard step iterations, when the assumed water surface was set equal to 

critical depth, the calculated water surface came back below critical depth. This indicates 
that there is not a valid subcritical answer. The program defaulted to critical depth. 

Note: Multiple critical depths were found at this location. The critical depth with the lowest, 
valid. 

water surface was used. 

FLOW DISTRIBUTION OUTPUT Profile #PF 1 

Left Sta Right Sta Flow Area W.P. % Conv. Hydr D. Velocity 
(it) lit) IcfsJ ISB It) lftl Iftl lft/sl 
7 7 7 4 . 2 0  8 2 1 5 . 3 6  4 1 0 . 1 4  2 8 9 . 0 6  3 2 7 . 3 0  6 . 1 5  0 . 8 8  1 . 4 2  
8 2 1 5 . 3 6  8 6 5 6 . 5 2  3 . 3 0  5 . 1 7  1 9 . 4 0  0 . 0 5  0 . 2 7  0 . 6 4  
8 6 5 6 . 5 2  9 0 9 7 . 6 8  6 . 5 4  1 3 . 7 5  8 0 . 0 9  0 . 1 0  0 . 1 7  0 . 4 8  
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warning: The energy equation could not be balanced within the specified number of iterations. The 
program used critical depth for the water surface and continued on with the calculations. 

warning: Divided flow computed for this cross-section. 
warning: The energy loss was greater than 1.0 ft (0.3 ml. between the current and previous cross 

section. This may indicate the need for additional cross sections. 
warning: During the standard step iterations, when the assumed water surface was set equal to 

critical depth, the calculated water surface came back below critical depth. This indicates 
that there is not a valid subcritical answer. The program defaulted to critical depth. 

Note: Mult~ple critical depths were found at this location. The critical depth with the lowest, 
valid, 

water surface was used. 

CROSS SECTION RIVER: Powerline FRS 
REACH: Powerline RS: 16.575 

INPUT 
Description: 
Station Elevation Data nun= 82 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
4814.46 1458 5330 1456.5 5870 1455.4 6195 1454 6255 1453.6 

Manning's n Values n m =  3 
Sta n Val Sta n Val Sta n Val 

4814.46 .05 9980 .015 10005 .05 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Erpan 
9980 10005 510 563.38 510 .I .3 

Ineffective Flow nun= 1 
Sta L Sta R Elev 
15170 16850 1454 

CROSS SECTION OUTPUT Profile #PF 1 

E.G. Elev Ifti 1451.19 Element Left OB Channel Right OB 
Vel Head ift) 0.32 Wt. n-Val. 0.050 0.015 0.050 
W.S. Elev lftl 1450.87 Reach Len. lftl 510.00 563.38 510.00 
Crlt W.S. lftl 1450.87 Flow Area (sq ftl 468.68 71.85 2715.38 
E.G. Slope lftlftl 0.003804 Area lsq ftl 468.68 71.85 3235.15 
Q Total lcfsl 6667.00 Flow (cfsl 802.46 847.16 5017.38 
Top Width lftl 4194.96 Top Width (ftl 589.44 25.00 3580.52 
Vel Total Iftlsl 2.05 Avg. Vel. (ftls) 1.71 11.79 1.85 
Max Chl Dpth lftl 4.87 Hydr. Depth lftl 0.80 2.87 0.99 
Conv. Total lcfsl 108095.3 Conv. Icfsl 13010.7 13735.4 81349.1 - Length Wtd. lftl Wetted Per. iftl 590.63 26.80 2738.08 
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Min Ch El Ift) 1 4 4 6 . 0 0  Shear llb/sq ft) 0 . 1 9  0 . 6 4  0 . 2 4  
Alpha 4 . 9 1  Stream Power llb/ft s )  0 . 3 2  7 . 5 1  0 . 4 4  
Frctn Loss (£ti Cum Volume lacre-ft) 2 8 0 8 . 7 1  8 0 3 . 2 2  1 6 2 . 7 2  
C h E LOSS (ft) Cum SA lacres) 2 7 8 0 . 6 5  2 0 0 . 2 5  1 4 4 . 4 0  

Warning: The energy equation could not be balanced within the specified number of iterations. The 
program used critical depth for the water surface and continued on with the calculations. 

Warning: Divided flow computed for this cross-section. 
Warning: The energy loss was greater than 1 . 0  ft 1 0 . 3  ml. between the current and previous cross 

section. This may indicate the need for additional cross sections. 

FLOW DISTRIBUTION OUTPUT Profile UPF 1  

Left Sta Riaht Sta Flow 
ICfS) 

4 2 8 . 9 8  
0 . 3 7  

3 7 3 . 1 0  
4 7 . 6 3  

118.50 
2 1 2 . 8 9  
3 2 8 . 1 3  
1 4 0 . 0 0  

1 0 4 8 . 6 0  
1 1 1 2 . 9 6  

1 7 . 8 9  

3 1 9 . 1 7  
1 7 8 2 . 8 2  

7 3 5 . 9 5  

Area 
1sq ftl 
2 1 1 . 6 0  

1 . 8 1  

2 5 5 . 2 7  
6 . 8 7  

1 1 . 8 7  
1 6 . 8 7  
2 1 . 8 7  
1 4 . 3 7  

6 1 8 . 2 4  
6 2 1 . 8 7  

2 3 . 5 9  

2 0 9 . 4 8  
8 4 9 . 9 5  
3 9 2 . 2 8  

W.P. 
lft) 

1 8 2 . 3 0  
4 9 . 0 6  

3 5 9 . 2 7  
5 . 1 0  
5 . 1 0  
5 . 1 0  
5 . 1 0  
6 . 4 0  

6 8 4 . 1 5  
6 3 5 . 4 5  

8 7 . 3 7  

2 7 2 . 5 0  
6 8 4 . 5 0  
3 7 3 . 5 0  

Hydr D. 
lftl 

Velocity 
Ift/~) 

2 . 0 3  
0 . 2 0  

1 . 4 6  
6 . 9 3  
9 . 9 8  

1 2 . 6 2  
1 5 . 0 0  

9 .74  
1 . 7 0  
1 . 7 9  
0 . 7 6  

1 . 5 2  
2 . 1 0  
1 . 8 8  

warning: The energy equation could not be balanced within the specified number of iterations. The 
progrm used critical depth for the water surface and continued on with the calculations. 

Warning: Divided flow computed for this cross-section. 
Warning: The energy loss was greater than 1 . 0  ft 1 0 . 3  m). between the current and previous cross 

section. This may indicate the need for additional cross sections. 

CROSS SECTION RIVER: Powerline FRS 
REACH: Powerline RS: 1 6 . 4 6 8  

INPUT 
Description: 
Station Elevation Data nun= 8 5  

Sta Elev Sta Elev Sea Elev Sta Elev Sta Elev 
4 2 2 6 . 4 1  1454 4690 1454 5 2 2 0  1 4 5 4  5230 1 4 5 3  5 2 4 0  1 4 5 2  

Manning's n Values n m =  3  
Sta n Val Sta n Val Sta n Val 

4 2 2 6 . 4 1  . 0 5  9985 , 0 1 5  1 0 0 1 0  . 0 5  

Bank Sta: Left Right Lengths: Left channel Right Coeff Contr. Expan. 
9985 1 0 0 1 0  500  5 0 0 . 9 5  490 .1 . 3  

Ineffective Flow n m =  1 
Sta L Sta R Elev 
1 4 0 0 0  17395 1452 

CROSS SECTION OUTPUT Profile #PF 1 
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E.G. Elev lftl 
Vel Head lft) 
W.S. Elev iftl 
Crlt W.S. lftl 
E.G. Slope Iftlftl 
o Total Icfs) 
Top Width (ft) 
vel Total (ftlsl 
Max Chl Dpth (ftl 
Conv. Total I C E S )  
Length Wtd. Iftl 
MlnChEl Ift) 
Alpha 
Frctn Loss Ift) 
C & E LOSS Iftl 

Element 
Wt. n-Val. 
Reach Len. lft) 
Flow Area isq ft) 
Area (sq fr) 
Flow Icfsl 
Top Width Ifti 
Avu. Vel. lft/s) 
~ydr. Depth (ft) 
Conv. icfs) 
Wetted Per. (£:I 
Shear ilhlsq ftl 
Stream Power ilblft s )  
Cum Volume (acre-ftl 
Cum SA (acres) 

Left OB 
0.050 
500.00 

Channel Right OB 
0.015 0.050 

Warning: The energy equation could not he balanced within the specified number of iterations. The 
program used critical depth for the water surface and continued on with the calculations. 

Warning: Divided flow computed for this cross-section. 
Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less 

than 0.7 or greater than 1.4. This may indicate the need for additional cross sections. 
warning: The energy loss was greater than 1.0 ft 10.3 ml. between the current and previous cross 

section. This may indicate the need for additional cross sections. 
Warning: During the standard step iterations, when the ass~lmed water surface was set equal to 

critical depth, the calculated water surface came back below critical depth. This indicates 
that there is not a valid subcritical answer. The program defaulted to critical depth. 

Note: Multiple critical depths were found at this location. The critical depth with the lowest. 
valid, 

water surface was used. 

FLOW DISTRIBUTION OUTPUT Profile #PF 1 

Left Sta Riaht Sta Flow Area W.P. BConv. HvdrD. Velocity 
l f t l  lftl lcfsl (so ftl lftl 

Warning: The energy equation could not be balanced within the specified number of iterations. The 
program used critical depth for the water surface and continued on with the calculations. 

Warning: Divided flow computed for this cross--section. 
warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less 

than 0.7 or greater than 1.4. This may indicate the need for additional cross sections. 
warning: The energy loss was greater than 1.0 ft (0.3 ml. between the current and previous cross 

section. This may indicate the need for additional cross sections. 
Warning: During the standard step iterations, when the assumed water surface was set equal to 

critical depth, the calculated water surface came back below critical depth. This indicates 
that there is not a valid subcritical answer. The program defaulted to critical depth. 

Note: Multiple critical depths were found at this location. The critical depth with the lowest, 
valid, 

water surface was used. 

CROSS SECTION RIVER: Powerline FRS 
REACH: Powerline RS: 16.373 

INPUT 
Description: 
Station Elevation Data num= 102 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
4359.5 1452.4 4630 1452.5 4915 1451.6 5285 3451.5 5505 1450.3 
5625 1450 5635 1448.5 5645 1450 5785 1450.4 5920 1449.8 
6030 1450 6275 1448.4 6350 1448 63601446.6 6370 1448 
6485 14494 6595 1448 6605 1447.9 6615 1448 6690 1449.3 
7000 1449.1 7220 1448.7 7390 1448.6 7715 1448.7 7880 1448 
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Manning's n Values nun= 3 
Sta n Val sta n Val Sta n Val 

4359.5 .05 9975 ,015 10030 .05 ~ Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan 
9975 10030 530 518.74 519 .I .3 

IneffectiveFlow numi 1 
Sta L Sta R Elev 
12480 16130 1450 

Blocked Obstructions nun- 1 
Sta L Sta R Elev 
13395 13915 1444 

CROSS SECTION OUTPUT Profile WPF 1 

E.G. Elev (ftl 1445.80 Element Left OB Channel Right OB 
vel Head let1 0.52 Wt. n-Val. 0.050 0.015 0.050 
W.S. Elev (ftl 1445.28 Reach Len. (ftl 530.00 518.74 519.00 
Crit W.S. (ftl 1445.28 Flow Area (sq ftl 960.05 165.03 1743.12 
E.G. Slope (ftlftl 0.002829 Area lsq ftl 960.05 165.03 3797.42 
0 Total (cfsl 6667.00 Flow icfsl 1444.59 1780.55 3441.86 
Top width (ft) 4657.54 Top Width (ftl 1065.57 55.00 3536.96 
Vel Total (ft/s) 2.32 avg. vel. Iftlsl 1.50 10.79 1.97 
Max Chl Opth Ift) 5.48 trydr. Depth (ftl 0.90 3.00 1.40 
Conv. Total Icfsi 125348.9 Conv. Icfs) 27160.2 33476.9 64711.8 
Length Wtd. Iftl 521.46 Wetted Per. (ftl 1065.68 56.32 1248.47 
Min Ch El lftl 1439.80 Shear Ilblsa ftl 0.16 0.52 0.25 . ~ 

Alpha 
Frctn Loss (ft] 
C & E Loss (ftl 

6.22 Stream Power (lblft sl 0.24 5.58 0.49 
1.73 Cum Volume (acre-it) 2794.92 801.25 99.56 
0.01 Cum SA (acres) 2759.12 199.53 77.06 

Warning: The energy equation could not be balanced within the specified number of iterations. The 
oroaram used critical deoth for the water surface and continued on with the calculati.ons. . - . 

Warning: Divided flow computed for this cross-section. 
Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross 

section. This may indicate the need for additional cross sections. 
Warning: During the standard step iterations, when the assumed water surface was set equal to 

critical depth, the calculated water surface came back below critical depth. This indicates 
that there is not a valid subcritical answer. The program defaulted to critical depth. 

Note: Multiple critical. depths were found at this locatia". The critical depth with the iowest, 
valid, 

water surface was used. 

FLOW DISTRIBUTION OWPUT Profile U P F  1 

Left Sta Riaht Sta flaw Area W.P. 8 Conv. Hydr D. Velocity 



Warning: The energy equation could not be balanced within the specified number o f  iterations. The 
program used critical depth for the water surface and continued on with the calculations. 

Warning: Divided flow computed for this cross-section. 
Warnlng: The energy loss was greater than 1.0 ft 10.3 m). between the current and previous cross 

section. This may indicate the need for additional cross sections. 
Warning: During the standard step iterations, when the assumed water surface was set equal to 

critical depth, the calculated water surface came back below critical depth. This indicates 
that there is not a valid subcritical answer. The program defaulted to critical depth. 

Note: Multiple critical depths were found at this location. The critical depth with the lowest. 
valid. 

water surface was used. 

CROSS SECTION RIVER: Powerline FRS 
REACH: Powerline RS: 16.275 

INPUT 
Description: 
Station Elevation Data nun= 93 

Sta Elev Sta Elev Sta Elev Sta Elev Sta 
5390.3 1446.9 5575 1446 5725 1445.4 6030 1444.9 6145 
6215 1444 6220 1443.9 6225 1444 62451444.3 6275 
6285 1443.8 6295 1444 6420 1444 64901443.8 6535 
66851444.7 6815 1444 6895 1443.6 5970 1444 6995 
7015 1444 70601444.2 7100 1444 7150 1444 7195 
7235 1444 7270 1443.7 7320 1443.5 7400 1443.5 7525 

Elev 
1445.3 
1444 
1444 

1443.4 
1444.8 
1443.4 
1444 
1444 

1443.4 
1440 

1443.5 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

5390.3 .05 9990 ,015 10010 .05 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan 
9990 10010 630 472.49 490 .1 .3 

Ineffective Flow num= 1 
Sta L Sta R Elev 
11730 13080 1446 

CROSS SECTION OUTPUT Profile #PF 1 

E.G. Elev lft) 
Vel Head Iftl 
W.S. Elev Iftl 
Crit W.S. Ift) 
E.G. Slope lft/£tl 
Q Total lcfs) 
Top Width I £ti 
Vel Total lft/sl 
Max Chl Dpth Iftl 
Conv. Total lcfsl 
Length Wtd. Ift) 
Min Ch El lft) 
Alpha 
Frctn Loss (ft) 
C & E LOSS lft) 

Element 
Wt. n-Val. 
Reach Len. I £ti 
Flow Area lsq ftl 
Area (sq Etl 
Flow lcfsl 
Top Width I Ltl 
Avg. Vel. Iftls) 
Hydr. Depth (ft) 
Conv. lcfsl 
Wetted Per. lftl 
Shear Ilblsq ftl 
Stream Power Ilblft sl 
Cum Volume (acre-fti 
Cum SA (acres) 

Left OB Channel Right OB 
0.050 0.015 0.050 
630.00 472.49 490.00 
717.72 78.00 1597.09 

Warning: The energy equation could not be balanced within the specified number of iterations. The 
program used critical depth for the water surface and continued on wlth the calculations. 

Warning: Divided flow computed for this cross-section. 
Warning: The energy loss was greater than 1.0 ft 10.3 m). between the current and previous cross 

section. This may indicate the need for additional cross sections. 
Warning: During the standard step iterations, when the assumed water surface was set equal to 
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critical depth, the calculated water surface came back below critical depth. This indicates 
that there is not a valid subcritical answer. The program defaulted to critical depth. 

Note: Multiple critical depths were found at this location. The critical depth with the lowest, 
valid. 

a water surface was used. 

FLOW DISTRIBUTION OUTPUT Profile #PF 1 

Left Sta Riclht Sta Flow Area W.P. %Conv. HvdrD. Velocitv 
iftl If;, 1cts1 (sq ftl (ftl (ftl (ft/SI 
8610.09 9070.06 1006.65 371.52 206.69 15.10 1.80 2.71 
9070.06 9550.03 
9530.03 9990.00 597.16 346.20 379.17 8.96 0.91 1.72 
LB 9990.00 9994.00 134.99 11.70 4.31 2.02 2.92 11.54 
9994.00 9998.00 265.39 17.29 4.15 3.98 4.32 15.35 

Warning: The energy equation could not be balanced within the specified number of iterations. The 
program used critical depth €or the water surface and continued on with the calculations. 

Warning: Divided flow computed for this cross-section. 
Warning: The energy loss was greater than 1.0 it (0.3 ml. between the current and previous cross 

section. This may indicate the need for additional cross sections. 
Warning: During the standard step iterations, when the assumed water surface was set equal to 

critical depth, the calculated water surface came back below critical depth. This indicates 
that there is not a valid subcritical answer. The program defaulted to critical depth. 

Note: Multiple critical depths were found at this location. The critical depth with the lowest, 
valid. 

water surface was used. 

CROSS SECTION RIVER: Powerline FRS 
REACH: Powerline RS: 16.185 

Station Elevation 
Sta Elev 

4450.53 1444.6 
5850 1442 
6970 1440.2 

Data 
sta 
4615 
6340 
7140 
7485 
9140 
9260 
9990 
10035 
10930 
11700 

num= 
Elev 
1444 

1441.6 
1439.3 
1440 
1438 
1438 
1438 

1439.1 
1438 
1440 

55 
Sta 
4745 
6900 
7195 
7510 
9160 
9390 
9995 
10070 
11055 
11880 

Elev 
1443.7 
1440 

1440.2 
1439.5 
1436.3 
1439.2 
1436 
1438 

1438.4 
1440.9 

Sta 
4920 
6915 
7275 
7740 
9180 
9725 
10000 
10245 
11065 
12065 

Elev 
1443.2 
1439.2 
1439.8 
1439.2 
1438 
1438 
1434 
1436 
1438 

1440.2 

Elev 
1443 
1440 
1440 

1439.2 
1438 

1439.8 
1436 
1436 

1439.7 
1440 

Manning's n Values nun= 3 
Sta n Val Sta n Val Sta n Val 

4450.53 .05 9990 ,015 10025 .05 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan 
9990 10025 675 516.84 450 .I . 7  

Ineffective Flow num= 1 
Sta L Sta R Elev 
11055 12345 1442 

Blocked Obstructions n m =  I 
Sta L Sta R Elev 
11055 12345 1439 

CROSS SECTION OUTPUT Profile tPF 1 

E.G. Elev (Etl 1439.53 Element Left OB Channel Right 0% 
Vel Head (ftl 0.49 Wt. "-Val. 0.050 0.015 0.050 
W.S. Elev (Etl 1439.04 Reach Len. (ftl 675.00 516.84 450.00 
Crit W.S. (ftl 1439.04 Flow Area (sq ftl 901.96 121.33 1865.29 
E.G. Slope (ftlftl 0.002700 Area lsq ftl 901.96 121.33 1876.38 
Q Total (cfsl 6667.00 Flow (cfs) 972.37 1397.36 4297.26 
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Top Width Ifti 2919.72 Top Width (ftl 1557.01 35.00 1327.71 
Vel Total Ift/s) 2.31 Avg. Vel. (ftlsl 1.08 11.52 2.30 
Max Chl Dpth l ftl 5.04 Hydr. Depth (ftl 0.58 3.47 1.82 
Conv. Total (cfsl 128304.9 Conv. (cfsl 18713.1 26891.9 82699.9 
Length Wtd. (ftl 561.29 Wetted Per. lftl 1557.20 36.26 1028.16 
Min Ch El (£ti 1434.00 Shear (lblsq £tl 0.10 0.56 0.31 
Alpha 5.89 Stream Power (lblft sl 0.11 6.50 0.70 
Frctn Loss (ftl 1.14 Cum Volume (acre-ftl 2773.00 798.72 47.76 
C & E LOSS (ftl 0.01 Cum SA (acres1 2733.58 198.79 35.13 

Warning: The energy equation could not be balanced within the specified number of iterations. The 
program used critical depth for the water surface and continued on with the calculations. 

Warning: Divided flow computed for this cross--section. 
Warning: The energy loss was greater than 1.0 ft (0.3 mi. between the current and previous cross 

section. This may indicate the need for additional cross sections. 
Warning: During the standard step iterations, when the assumed water surface was set equal to 

critical depth, the calculated water surface came back below critical depth. This indicates 
that there is not a valid subcritical answer. The program defaulted to critical depth. 

Note: Multiple critical depths were found at this location. The critical depth with the lowest. 
valid. 

water surface was used. 

FLOW DISTRIBUTION OUTPUT Profile #PF 1. 

Warning: The energy equation could not be balanced within the specified number of iterations. The 
program used critical depth for the water surface and continued on with the calculations. 

Warning: Divided flow computed for this cross-section. 
Warning: The energy loss was greater than 1.0 ft (0.3 ml. between the current and previous cross 

section. This may indicate the need for additional cross sections. 
Warning: During the standard step iterations, when the assumed water surface was set equal to 

critical depth, the calculated water surface came back below critical depth. This indicates 
that there is not a valid subcritical answer. The program defaulted to critical depth. 

Note: Multiple critical depths were found at this location. The critical depth with the lowest, 
valid, 

water surface was used. 

CROSS SECTION RIVER: Powerline FRS 
REACH: Powerline RS: 16.087 

INPUT 
Description: 
Station Elevation Data num= 7 1 

sta Elev Sta Elev Sta 
4384.06 1438.4 4550 1438 4680 

11055 1436 11070 1435.5 11085 
11155 1435.5 11160 1436 11190 
11465 1435.8 11515 1436 11575 

- 
Powerline FRS 

Elev Sta 
1436 4710 

Elev Sta Elev 
1434.9 4730 1436 
1437 6360 1436 
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Manning's n Values n m =  3  
Sta n Val Sta n Val Sta n Val 

4384 '06  

. 0 5  9985 . 0 1 5  1 0 0 1 5  . 0 5  

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan 
9985 1 0 0 1 5  2 6 0  4 8 6 . 1 3  4 8 5  .1 . 3  

Ineffective Flow n u =  2  
Sta L Sta R Elev Sta L Sta R Elev 

4 3 8 4 . 0 6  7 0 3 5  1 4 3 9  1 0 5 8 5  1 1 6 5 5  1 4 3 9  
Blocked Obstructions num= 1 

Sta L Sta R Elev 
4 3 8 4 . 0 6  7 0 3 5  1 4 3 8  

CROSS SECTION OUTPUT Profile # P F  1 

E.G. Elev lftl 
Vel Head lftl 
W.S. Elev Ifti 
Crit W.S. (ftl 
E.G. Slope ift/ftl 
Q Total lcfsl 
Top Width lft) 
Vel Total Iftlsi 
Max Chl Dpth lfti 
Conv. Total lcfsl 
Lenoth Wtd. lfti 
~in-ch El lftl 
Alpha 
Frctn Loss lftl 
C & E LOSS Ifti 

1 4 3 6 . 1 3  Element Left OB Channel Right OB 
0 . 4 6  Wt. n-Val. 0 . 0 5 0  0 . 0 1 5  0 . 0 5 0  

1 4 3 5 . 6 7  Reach Len. lftl 2 6 0 . 0 0  4 8 6 . 1 3  4 8 5 . 0 0  
1 4 3 5 . 6 7  Flow Area lsa ftl 3 1 7 7 . 5 8  1 4 3 . 1 0  2 0 2 . 0 5  

0 . 0 0 1 5 8 9  Area lsq ftl 3 1 7 7 . 5 8  1 4 3 . 1 0  2 0 3 . 5 0  
6 6 6 7 . 0 0  Flow lcfs) 4 7 4 2 . 7 4  1 5 6 5 . 5 7  3 5 8 . 6 9  
2 5 3 4 . 3 0  Top Wldth Iftl 2 3 7 7 . 1 8  3 0 . 0 0  1 2 7 . 1 2  

1 . 8 9  Avg. V e l .  (ftlsl 1 . 4 9  1 0 . 9 4  1 . 7 8  
6 . 2 7  Hydr. Depth lft) 1 . 3 4  4 . 7 7  1 . 8 4  

1 6 7 2 2 6 . 5  Conv. lcfsl 1 1 8 9 6 0 . 8  3 9 2 6 8 . 6  8 9 9 7 . 0  
3 1 7 . 8 5  Wetted Per. lftl 2 3 7 7 . 3 5  3 1 . 0 4  1 1 0 . 1 7  

1 4 2 9 . 4 0  Shear Ilblsq Etl 0 . 1 3  0 . 4 6  0 . 1 8  
8 . 3 4  Stream Power (lb/ft sl 0 . 2 0  5 . 0 0  0 . 3 2  
0 . 8 2  Cum Volume lacre-ftl 2741.40  7 9 7 . 1 5  3 7 . 0 1  
0 . 0 3  Cum SA lacresl 2 7 0 3 . 1 0  1 9 8 . 4 0  2 7 . 6 2  

Warning: The energy equation could not be balanced within the specified number of iterations. The 
program used critical depth for the water surface and continued on with the calculations. 

Warning: Divided flow computed for this cross-section. 
Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less 

than 0 . 7  or greater than 1 . 4 .  This may indicate the need for additional cross sections. 
Warning: The energy loss was greater than 1 . 0  ft 1 0 . 3  ml. between the current and previous cross 0 , .  sectlon. This may indicate the need for additional cross sections. 

Warning: During the standard step iterations, when the assumed water surface was set e q u a l  to 
critical depth, the calculated water surface came back below critical depth. This indicates 
that there is not a valid subcritical answer. The program defaulted to critical depth. 

FLOW DISTRIBUTION OUTPUT Profile #PF 1 

Left Sta Right Sta Flow Area W.P. % Conv. Hydr D. Velocity 
(ftl lftl ICfSI 1sq £ti lftl IEtI Ift/Sl 
6624.44  7 1 8 4 . 5 3  2 3 . 6 0  4 1 . 4 4  1 2 2 . 3 2  0 . 3 5  0 . 3 4  0 . 5 7  
7 1 8 4 . 5 3  7 7 4 4 . 6 2  2 . 5 1  8 . 8 9  7 5 . 1 2  0 . 0 4  0 . 1 2  0 . 2 8  
7 7 4 4 . 6 2  8 3 0 4 . 7 2  1 0 5 7 . 5 6  7 4 5 . 8 7  5 6 0 . 1 1  1 5 . 8 6  1 . 3 3  1 . 4 2  
8 3 0 4 . 7 2  8 8 6 4 . 8 1  8 3 9 . 0 8  6 4 9 . 1 7  5 6 0 . 0 9  1 2 . 5 9  1 . 1 6  1 . 2 9  

Warning: The energy equation could not be balanced within the specified number of iterations. The 
program used critical depth for the water surface and continued on with the calculations. 

Warning: Divided flow computed for this cross-section. 
Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less 

than 0 . 7  or greater than 1 . 4 .  This may indicate the need for additional cross sections. 
Warning: The energy loss was greater than 1 . 0  ft 1 0 . 3  ml. between the current and previous cross 

section. This may indicate the need for additional cross sections. 
Warning: During the standard step iterations, when the assumed water surface was set equal to 

0 
critical depth, the calculated water surface came back below critical depth. This indicates 
that there is not a valid subcritical answer. The program defaulted to critical depth. 

CROSS SECTION RIVER: Powerline FRS 
REACH: Powerline RS: 1 5 . 9 9 5  

Powerline FRS 113 Spillway Flow 
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- - ~  

Description: 
Station Elevation Data num= 5 3 

Sta Elev Sta Elev Sta Elev Sta Elev sea Elev 
4469.64 1435.4 5200 1435.2 5625 1435.5 6055 1435 6215 1434.6 

6605 1434.6 6870 1434.8 6900 1435.2 6910 1434.3 6965 1435.2 

Manning's n Values n m =  3 
Sta n Val Sta n Val sea n Val 

4469.64 .05 9975 ,015 10015 .05 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9975 10015 260 436.69 435 .1 .3 

Ineffective Flow num= 1 
Sta L Sta R Elev 
10080 11030 1439 

CROSS SECTION OUTPUT 

E.G. Elev lfti 
Vel Head (£ti 
W.S. Elev lftl 
Crit W.S. Ifti 
E.G. Slope (ftlftl 
Q Total (cfsl 
Top Width ifti 
Vel Total (ftlsl 
Max Chl Dpth Iftl 
Conv. Total (cfs) 
Length Wtd. Ifti 
Min Ch El lft) 
Alpha 
Frctn Loss (ftl 
C & E LOSS (ft) 

Profile #PF 1 

Element LeEt OB Channel Right 0B 
Wt. n-Val. 0.050 0.015 0.050 
Reach Len. ( f t 260.00 436.69 435.00 
Flow Area (sq ftl 2151.51 100.49 9.02 
Area (sq ft) 2151.51 100.49 9.02 
Flow ICES) 5178.32 1475.48 13.20 
Top Width (ft) 2154.53 31.30 14.85 
Avg. Vel. (ftls) 2.41 14.68 1.46 
Hydr. Depth (ft) 1.00 3.21 0.61 
Conv. (cfsl 73865.3 21046.7 188.3 
Wetted Per. (ft) 2154.57 32.68 15.30 
shear (lblsq ft) 0.31 0.94 0.18 
Stream Power (lblft s l  0.74 13.85 0.26 
Cum Volume (acre-ftl 2725.49 795.79 35.83 
Cum SA (acres) 2689.57 198.06 26.83 

Warning: The energy equation could not be balanced within the specified number of iterations. The 
program used critical depth for the water surface and continued on with the calculations. 

Warning: Divided flow computed for this cross-section. 
Warning: The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need for 

additional cross sections. 
Warning: The energy loss was greater than 1.0 ft 10.3 m). between the current and previous cross 

section. This may indicate the need for additional cross sections. 
Warning: During the standard step iterations, when the assumed water surface was set equal to 

critical depth, the calculated water surface came back below critical depth. This indicates 
that there is not a valid subcritical answer. The program defaulted to critical depth. 

Note: Multiple critical depths were found at this location. The critical depth with the lowest, 
valid, 

water surface was used. 

FLOW DISTRIBUTION OUTPUT Profile #PF 1 

Left Sta Right Sta Flow Area W. P. % Conv. Hydr D. Velocity 
ift) Ift) (Cfsl (Sq ftl lftl lfti IftISl 
7222.32 7772.86 32.82 41.05 157.21 0.49 0.26 0.80 
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warning: The energy equation could not he balanced within the specified number of iterations. The 
program used critical depth for the water surface and continued on wlth the calculations. 

Warnina: Divided flow comouted for this cross-section. - 
Warning: The velocity head has changed by more than 0.5 it 10.15 ml. This may indicate the need for 

additional cross sections. 
Warnlng: The energy loss was greater than 1.0 ft 10.3 m). between the current and previous cross 

section. This may indicate the need for additional cross sections. 
Warning: During the standard step iterations, when the assumed water surface was set equal to 

critical depth, the calculated water surface came back below critical depth. This indicates 
that there is not a valid subcritical answer. The program defaulted to critical depth. 

Note: Multiple critical depths were found at this location. The crltical depth with the lowest, 
valid, 

water surface was used. 

CROSS SECTION RIVER: Powerline FRS 
REACH: Powerline RS: 15.913 

INPUT 
Description: Most downstream cross section containlnq the Powerline 

The hydraulic baseline makes a 90 degree turn to the 
south downstream of this cross section. 

station Elevation Data num= 44 
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 

4019.39 1436.5 4070 1434 4525 1434 4600 1433.9 4645 1434 
4840 1432.5 5070 1433.3 5260 1434 5560 1434.3 5760 1434.3 
5910 1434 6330 1434.3 6800 1434.3 6825 1434.3 6860 1434 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

4019.39 .05 9890 .01510025.21 05 

Bank Sta: Left Right Lengths: Left Channel Right 
989010025.21 280 1031.89 1240 

Ineffective Flow num= 1 
Sta L Sta R Elev 
10070 10390 1440 

Blocked Obstructions num= 1 
Sta L sea R Elev 

4019.39 6810 1436 

CROSS SECTION OUTPUT Profile #PF 1 

E.G. Elev (ftl 
Vel Head (f tl 
W.S. Elev Iftl 
Crit W.S. Iftl 
E.G. Slope lft/ftl 
Q Total (cfsl 
Top Width lftl 
Vel Total lft/sl 
Max Chl Dpth lttl 
Conv. Total Ictsl . . 
Length Wtd. lltl 
Min Ch El lftl 
Alpha 
Frctn Loss lftl 
C & E Loss lEt1 

Coeff Contr. 
.1 

Element Left 08 
Wt. n-Val. 0.050 
Reach Len. I ftl 280.00 
Flow Area lsq ft) 2403.13 
Area lsq ftl 2403.13 
Flow IcEsI 5514.23 
Top Width lEt1 2263.10 
Avg. Vel. lft/sl 2.29 
Hydr. Depth lfti 1.06 
Conv. lcfsl 74330.3 
Wetted Per. lttl 2263.25 
Shear (lb/sq ftl 0.36 
stream Power llb/ft sl 0.84 
Cum Volume (acre-ftl 2711.90 
Cum SA (acres1 2676 3 9  

Channel Right 08 
0.015 

Warning: Divided flow computed for this cross-section. 
Warning: The energy loss was greater than 1.0 ft 10.3 ml. between the current and previous cross 

section. This may indicate the need for additional cross sections. 

FLOW DISTRIBUTION OUTPUT Profile #PF 1 

Left Sta Rlght Sta Flow Area W.P. % Conv. Hydr D. Velocity 
lftl lftl Ic~s) 1sq ftl lftl lftl Ift/~l 
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Warning: Divided flow computed for this cross-section. 
warning:   he energy loss was greater than 1.0 £t 10.3 m). between the current and previous cross 

section. This may indicate the need for additional cross sections. 

CROSS SECTION RIVER: Powerline FRS 
REACH: Powerline RS: 15.717 

INPUT 
Description: 
Station Elevation Data num= 49 

Sta ~ 1 e v  Sta F.lnv Sta Elev S t n  Elev Sta Elev 

Manning's n Values nun= 3 
Sta n Val Sta n Val Sta n Val 

4681.97 .05 9865 .05 10190 .05 

sank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan 
9865 10190 430 996.46 996 .1 . 3  

Blocked Obstructions num= 1 
Sta L Sta R Elev 

4681.97 7540 1434 

CROSS SECTION OUTPUT Profile WPF 1 

E.G. Elev lftl 
Vel Head I ftl . . 
W.S. Elev Iftl 
Crit W.S. [ftl 
E.G. Slope iftlftl 
Q Total icfsl 
Top Width iftl 
Vel Total iftlsl 
Max Chl ~ p t h  lftl 
Conv. Total lcfsl 
Length Wtd. lftl 
Min Ch El iftl 
Alpha 
Frctrl LOSS Iftl 
C & E LOSS iftl 

1429.54 Element Left OB 
0.14 Wt. n-Val. 0.050 

1429.40 Reach Len. Ift) 430.00 
Flow Area isq ftl 1603.82 

0.003106 Area lsq ftl 1603.82 
6667.00 Flow Icfsl 2722.10 
1884.91 Top Width lft) 1545.96 

2.48 Avg. Vel. Iftlsl 1.70 
7.50 Hydr. Depth iftl 1.04 

119622.9 Conv. icfsl 48841.3 
823.67 Wetted Per. lftl 1546.13 
1421.90 Shear Ilblsq ft) 0.20 

1.48 Stream Power ilblft sl 0.34 
1.40 Cum Volume (acre-ftl 2699.02 
0.01 Cum SA (acrrsl 2664.15 

Channel Right OB 
0.050 0.050 
996.46 996.00 

Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance1 is less 
than 0.7 or greater than 1.4. This may indicate the need far additional cross sectlons 

Warning:   he energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross 
section. This may indlcate the need for additional cross sections. 

FLOW DISTRIBUTION OUTPUT Profile WPF 1 

Lett Sta Right Sta Flow Area w.P. 8 Con". Hydr D. Velocity 
lftl lftl ICES) isq ftl Ift) iftl ift/~l 
8310.09 8828.39 449.23 362.96 509.49 6.74 0.71 1.24 
8828.39 9346.70 612.19 440.04 518.31 9.18 0.85 1.39 
9346.70 9865 .OO 1660.68 800.83 518.33 24.91 1.55 2.07 
1.0 9865.00 9930.00 325.35 133.82 65.01 4.88 2.06 2.43 
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Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance] is less 
than 0 . 7  or greater than 1 . 4 .  This may indicate the need for additional cross sections 

Warning: The energy loss was greater than 1 . 0  ft ( 0 . 3  m). between the current and previous cross 
section. This may indlcate the need for additional cross sections. 

CROSS SECTION RIVER: Powerline FRS 
REACH: Powerline RS: 1 5 . 5 2 9  

INPUT 
Description: 
Station Elevation Data n m =  4  8  

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
5 7 5 1 . 8 9  1 4 3 4 . 5  5995  1 4 3 2 . 7  6310  1 4 3 2  6435 1 4 3 1 . 1  6605  1 4 3 0  

6 6 7 5  1 4 2 9 . 7  6875  1 4 3 0  7 0 8 5  1 4 3 0  7190 1 4 3 0 . 3  7350 1 4 3 0  

Mannino's n Values n u =  3  
Sta n Val Sta n Val Sta n Val 

5 7 5 1 . 8 9  . 0 5  9750 . 0 5  1 0 1 0 5  - 0 5  

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan 
9750 1 0 1 0 5  490  8 6 7 . 2 1  8 6 7  .1 . 3  

Ineffective Flow n m =  1 
Sta L Sta R Elev 

5 7 5 1 . 8 9  8 3 7 0  1434 

CROSS SECTION OUTPUT Profile UPF 1 

E.G. Elev ift) 
Vel Head lftl . . 
W.S. Elev Ift) 
Crit W.S. iftl 
E.G. Slope (ftlft) 
Q Total (cfsl 
TOP Width (ftl 
vei Total ~ f t ~ s ~  
Max Chl Dpth (ft) 
Conv. Total (cfsl 
Length Wtd. iftl 
Min Ch El Iftl 
Alpha 
Frctn Loss iftl 
C & E LOSS ift) 

Element 
Wt. n-Val. 
Reach Len. lft) 
Flow Area isq ftl 
Area Isq ft) 
Flow Icfsl 
Top Width ift) 
Avg. Vel. ift/s) 
Hydr. Depth (ft) 
Conv. (cfsl 
Wetted Per. iftl 
Shear (lblsq ftl 
Stream Power (lb/ft s )  
Cum Volume lacre-ft) 
Cum SA lacres) 

Left OB Channel Right OB 
0 . 0 5 0  0 . 0 5 0  0 . 0 5 0  

4 9 0 . 0 0  8 6 7 . 2 1  867 .00  
1 2 1 7 . 3 4  1 7 7 3 . 2 5  1 9 6 . 2 8  
1 2 5 0 . 5 3  1 7 7 3 . 2 5  1 9 6 . 2 8  

Warning: Divided flow computed for this cross-section 

FLOW DISTRIBUTION OUTPUT Profile #PF 1 

8 Conv. 
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Hydr D. Velocity 
ifti Ift/s) 
0 . 3 1  0 . 4 3  
0  42 0 . 5 2  
1 . 0 5  0 . 9 6  

4 . 2 2  2 . 2 4  
1 . 8 2  1 . 4 4  
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Warning: Divided flow computed for this cross-section 

CROSS SECTION RIVER: Powerline FRS 
REACH: Powerline RS: 1 5 . 3 6 4  

INPUT 
Description: 
Station Elevation Data num= 3  8  

Sta Elev Sta Elev sea Elev Sta Elev Sta Elev 
6 4 4 9 . 5 6  1 4 3 2 . 2  6520 1 4 3 2  6550 1 4 3 1  6570 1 4 3 0  6690 1 4 3 0  

6785 1 4 3 0  6955 1 4 3 0  7 0 1 5  1 4 3 0 . 3  7090 1 4 3 0  7300 1 4 2 9 . 3  
7470 1 4 2 8  7690 1 4 2 6  7 6 9 5  1 4 2 5 . 9  7715  1 4 2 6  8 1 5 5  1 4 2 7  
8 6 0 5  1 4 2 6  8635 1 4 2 5 . 9  8 6 6 5  1 4 2 6  8 6 9 5  1 4 2 6 . 3  8 7 3 5  1 4 2 6  
9170 1 4 2 4 . 6  9815 1 4 2 5 . 6  9950 1424 9955 1 4 2 3  9960 1 4 2 2  
9965 1 4 2 1  9970 1 4 2 0  1 0 0 0 0  1 4 1 9 . 6  1 0 0 4 5  1 4 2 0  1 0 0 5 5  1 4 2 2  

1 0 1 1 0  1424 10120 1 4 2 6  1 0 1 3 0  1 4 2 6 . 5  1 0 1 3 5  1 4 2 6  1 0 1 5 0  1 4 2 4  
1 0 2 0 5  1424 10255 1 4 3 2  1 0 3 0 5  1 4 3 3 . 5  

Manning's n Values num= 3  
Sta n Val Sta n Val Sta n Val 

6 4 4 9 . 5 6  . 0 5  9815 . 0 5  1 0 1 2 0  . 0 5  

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. 
9815 10120 350  9 9 0 . 0 2  990  .1 

Ineffective Flow n u =  1 
Sta L Sta R Elev 

6 4 4 9 . 5 6  8910 1432 ~ ~ ~~ 

Blocked Obstructions num= 1 
Sta L Sta R Elev 

6 4 4 9 . 5 6  7015 1 4 3 1  

CROSS SECTION OUTPUT Profile #PF 1 

Channel 
0 . 0 5 0  

9 9 0 . 0 2  
1 3 4 1 . 2 9  

Right OB 
0 . 0 5 0  

9 9 0 . 0 0  
2 7 0 . 2 1  

E.G. Elev (ftl 
Vel Head (ftl 
W.S. Elev (ft) 
Crit W.S. !ftl 
E.G. Slope (ftlftl 
Q Total (cfsl 
Top Width lftl 
Val Total Iftlsl 
Max Chl Dpth iftl 
Conv. Total (cfsl 
Length Wtd. (ft) 
Min Ch El lftl 
Alpha 
Frctn Loss (ftl 
C & E LOSS (it) 

1 4 2 7 . 4 0  Element Left OB 
0 . 0 6  Wt. n-Val. 0 . 0 5 0  

1 4 2 7 . 3 4  Reach Len. (ftl 3 5 0 . 0 0  
1 4 2 5 . 5 6  Flow Area (sq ftl 2050.18  

0 . 0 0 0 8 6 4  Area (sq ttl 3 3 8 4 . 3 9  
6 6 6 7 . 0 0  Flow icfsl 3 0 8 8 . 6 9  
2 6 8 3 . 5 0  Top Width (ftl 2 2 7 2 . 6 1  

1 . 8 2  Avg. V e l .  iftls) 1 . 5 1  
7 . 7 4  Hydr. Depth iftl 2 . 2 7  

2 2 6 8 4 6 . 9  Conv. icEs1 1 0 5 0 9 3 . 8  
7 7 8 . 9 0  Wetted Per. (ftl 9 0 5 . 0 0  

1 4 1 9 . 6 0  Shear ilhlsq ftl 0 . 1 2  
1 . 1 5  Stream Power ilblft sl 0 . 1 8  
0 . 6 7  Cum Volume iacre-ftl 2 6 5 8 . 8 6  
0 . 0 0  Cum SA (acres) 2 6 3 1 . 1 2  

FIiOW DISTRIBUTION OUTPUT Profile #PF 1 

Hydr D. Velocity 
!ftl (ft/Sl 
2 . 2 8  1 . 5 0  
2 . 5 2  1 . 6 1  
2 . 0 0  1 . 3 8  

Left Sta Riaht Sta Flow Area W.P. 
Icfsl (sq ftl !ft1 

7 9 4 . 7 8  5 2 8 . 3 7  2 3 1 . 9 1  

- 
l f t l  fttl 
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CROSS SECTION RIVER: Powerline FRS 
REACH: Powerline RS: 15.177 

INPUT 
Description: 
Station Elevation Data num= 29 

Sta Elev Sta Elev Sta Elev Sta Elev Sta 
7092.18 1429.9 7380 1428.9 7570 1428 7635 1427.9 7720 

Manning's n Values n u =  3 
Sta n Val Sta n Val Sta n Val 

7092.18 .05 9680 .05 10105 .05 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. 
9680 10105 1120 997.61 880 - 1  

Ineffective Flow num= 1 
Sta L Sta R Elev 

7092.18 9315 1432 
Blocked Obstructions num= 1 

Sta L Sta R Elev 
10119.6 10300 1422.5 

CROSS SECTION OUTPUT Profile #PF 1 

E.G. Elev (ftl 
Vel Head (ft) 
W.S. Elev (ftl 
Crit W.S. (ftl 
E.G. Slope (ftlftl 
0 Total lcfsl . . 
Top Width lftl 
Vel Total iftlsl 
Max Chl Dpth lftl 
Conv. Total (cfsl 
Length Wtd. lftl 
Min Ch El lttl . . 
Alpha 
Frctn Loss lftl 
C k E LOSS lftj 

1426.73 Element Left OB 
0.08 Wt. n-Val. 0.050 

1426.65 Reach Len. lfti 1120.00 
1423.77 Flow Area (sq ftl 856.11 
0.000855 Area lsq ftl 2223.83 
6667.00 Flow lcfsi 1313.06 
1977.29 Top Width (£ti 1447.07 

2.12 Avg. Vel. (ftlsl 1.53 
7.65 Hydr. Depth lfti 2.35 

228049.0 Conv. lcfsl 44914.1 
1006.69 Wetted Per. lftl 365.00 
1419.00 Shear Ilhlsq ftl 0.13 

1.12 Stream Power Ilblft st 0.19 
1.38 Cum Volme (acre-ftl 2636.33 
0.01 Cum SA (acres) 2616.18 

Elev 
1428 

1428.8 

Channel 
0.050 
997.61 

Warning: The conveyance ratio (upstream conveyance divided by downstream canveyancel is less 
than 0.7 or greater than 1.4. This may indicate the need for additional cross sections 

Warning: The energy loss was greater than 1.0 ft (0.3 mi. between the current and previous cross 
section. This may indicate the need for additional cross sections. 

FLOW DISTRIBUTION OUTPUT Profile #PF 1 

Left Sta Ricrht Sta Flow Area W.P. %Conv. HvdrD. Velocirv 

Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less 
than 0.7 or greater than 1.4. This may indicate the need for additional cross sections 

Warnlng: The energy loss was greater than 1.0 Et 10.3 ml. between the current and previous cross 
section. This may indicate the need for additional cross sections. 
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CROSS SECTION RIVER: Powerline FRS 
REACH: Powerline RS: 14.988 

INPUT 
Description: 
Station Elevation Data n u =  3 6 

Mannino's n Values n u =  3 - 
Sta n Val Sta n Val Sta n Val 

7140.34 .05 9660 .05 10100 .05 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan 
9660 10100 920 519.08 450 .1 .3 

Ineffective Flow num= 1 
Sta L Sta K Elev 

7140.34 9150 1430 
Blocked Obstructions n m =  1 

Sta L Sta R Elev 
10115.210262.21 1422.5 

CROSS SECTION OU'rPUT Profile #PF 1 

E.G. Elev (fti 
Vel Head (ftl 
W.S. Elev Iftl 
Crit W.S. lfti 
E.G. Slope (ftlft) 
Q Total Icfs) 
Top Width (£ti 
Vel Total lftlsl 
Max Chl Dpth (ftl 
Conv. Total (cfsl 
Lenath Wtd. Ifti 
 in-ch El lfti 
Alpha 
Frctn Loss (ftl 
C & E LOSS (EtJ 

1425.34 Element 
0.17 Wt. n-Val. 

1425.17 Reach Len. (ftl 
Flow Area (sq Ltl 
Area I sq £ti 
Flow (cfsl 
Top Width Ifti 
Avg. Vel. ift/si 
Hydr. Depth (ftl 
can.,. (cfsl 
Wetted Per. (ftl 
Shear (lblsq ftl 
Stream Power (lb/ft 
Cwn Volume (acre-£ti 
Cum SA (acres) 

Left OB channel 

Warning: Divided flow computed for this cross-section. 
Warning: The energy loss was greater than 1.0 ft (0.3 ml. between the current and Previous cross 

section. This may indicate the need for additional cross sections. 

FLOW DISTRIBUTION OUTPUT Profile #PF 1 

Left Sta Right Sta Flow Area w.P. % Conv. Hydr D. Velocity 
(ftl (ftl (cfsi 1.39 ftl (ftl Ifti (ft/si 
R904.10 9156.07 4.02 3.77 6.07 0.06 0.62 1.07 

Right OB 
0.050 
450.00 
198.00 
198.00 
525.26 
83.32 
2.65 
2.38 

10415.1 
84.08 
0.37 
0.99 
17.67 
18.84 

10012.00 RB 10100.00 1170.24 332.81 83.12 17.55 4.02 3.52 
10100.00 10116.22 
10116.22 10132.44 25.09 13.94 10.06 0.38 1.44 1.80 
10132.44 10148.66 120.63 43.28 16.22 1.81 2.67 2.79 
10148.66 10164.88 120.63 43.28 16.22 1.81 2.67 2.79 
10164.88 10181.11 120.64 43.29 16.22 1.81 2.67 2.79 
10181.11 10197.33 120.29 43.24 16.24 1.80 2.67 2.78 
10197.33 10213.55 17.98 10.97 9.11 0.27 1.25 1.64 

Warning: Divided flow computed for this crosssection. 
Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross 

section. This may indicate the need for additional cross sections. 
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CROSS SECTION RIVER: Powerline FRS 
REACH: Powerline RS: 14.890 

INPUT 
Description: 10,000 Station is in channel at southeast corner of GM property, 

just north of intersection of Williams Field Road and 222nd Street. 
Station Elevation Data n u =  3 3 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
7134.44 1426.7 7295 1426 7735 1425.3 7995 1424 8085 1423.1 

Manning's n Values n m =  3 
Sta n Val Sta n Val Sta n Val 

7134.44 .05 9905 .05 10075 .05 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan 
9905 10075 730 525.77 520 .1 .3 

Blocked Obstructions nun= 1 
Sta L Sta R Elev 
10080 10185 1422.5 

CROSS SECTION OUTPUT Profile #PF 1 

E.G. Elev lftl 1423.18 Element Left OR Channel Rinhr OR - - - -  - -  -.-=--- -- 
Vel Head lfti 0.11 Wt. n-Val. 0.050 0.050 0.050 
W.S. Elev (Etl 1423.08 Reach Len. 1st) 730.00 525.77 520.00 
Crit W.S. (ttl 1422.51 Flow Area lsq ft) 2390.33 366.48 9.49 
E.G. Slope Iftfftl 0.003810 Area 1% ftl 2390.33 366.48 9.49 
Q Total lcfsi 6667.00  low (cis1 5276.19 1379.82 11.00 
Top Wldth lftl 1952.91 Top Wldth (ftl 1810.04 124.11 18.76 
Vel Total Iftls) 2.41 Avg. Vel. Iftls) 2.21 3.77 1.16 
Max Chl Dpth lfti 4.98 Hydr. Depth lftl 1.32 2.95 0.51 * Conv. Total lcfsl 108016.9 Conv. (cfsl 85483.3 22355.4 178.2 
Length Wtd. (Etl 680.94 Wetted Per. lftl 1810.75 124.62 18.91 
Mln Ch El I ft) 1418.10 Shear llb/sq ftl 0.31 0.70 0.12 
Alpha 1.17 Stream Power Ilbfft sl 0.69 2.63 0.14 
Frctn Loss (ft) 2.93 Cumvolume lacre-ftl 2572.49 626.19 16.60 
C & E Loss (ftl 0.00 C m  SA (acres) 2567.58 156.32 18.32 

Warning: Divided flow computed for this cross-section. 
Warning: The energy loss was greater than 1.0 ft (0.3 ml. between the current and previous cross 

section. This may indicate the need for additional cross sections. 

FLOW DISTRIBUTION OUTPUT Profile #PF 1 

Left Sta Right Sta Flow Area W.P. 8 Conv. Hydr D. Velocity 
lftl (ftl Ic~s) 1sq ftl lftl (St1 (ftf~l 
7965.61 8242.66 213.14 135.38 156.30 3.20 0.87 1.57 
8242.66 8519.72 668.05 337.81 277.06 10.02 1.22 1.98 
8519.72 8796.78 578.08 309.73 277.06 8.67 1.12 1.87 
8796.78 9073.83 584.84 311.90 277.06 8.77 1.13 1.88 
9073.83 9350.89 565.79 305.77 277.06 8.49 1-10 1.85 
9350.89 9627.94 741.55 359.65 277.06 11.12 1.30 2.06 
9627.94 9905.00 1924.75 630.09 269.18 28.87 2 . 7 5  7 n 5  

Warning: Divided flow computed for this cross-section. 
Warning: The energy loss was greater than 1.0 ft 10.3 ml. between the current and previous cross 

section. This may indicate the need for additional cross sections. 

CROSS SECTION RIVER: Powerline FRS 
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REACH: Powerline RS: 14.790 

INPUT 
Description: 10,000 Station is in channel just north of and paralleling 

Willlams Field Road. 

Confluence with Vineyard PRS Emergency 
spillway flows. Q increased by 3233 cfs to include the Vineyard 
1/3 flow discharge. 

Station Elevation Data num= 4 5 ~ ~~~~ 

S t a  E l p v  S t n  Elev s t a  Elev Sta Elev Sta Elev 

Manning's n Values n m =  3 
Sta n Val Sta n Val Sta n Val 

5215.53 .05 9625 .05 10050 .05 

Rank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9625 10050 650 523.64 525 . I  .3 

Ineffective Flow num= 1 
Sta L Sta R Elev 

10049.5 10115 1424.01 
Blocked Obstructions nun- 1 

Sta L Sta R Elev 
5215.53 7720 1421 

CROSS SECTION OUTPUT Profile #PF 1 

E.G. Elev (ftl 
Vel Head iftl 
W.S. Elev Iftl 
Crit W.S. (ftl 
E.G. Slope (ftlftl 
Q Total icfsl 
Top Width (ftl 
Vel Total (ft/sl 
Max Chl Dpth (ftl 
Conv. Total (cfsl 
Length Wtd. (ftl 
Min Ch El (ftl 
Alpha 
Frctn Loss (ftl 
C & E LOSS Iftl 

Element 
Wt. n-Val. 
Reach Len. Iftl 
Flow Area (sq ftl 
Area (sq ftl 
Flow (cfsl 
Top Width (ftl 
Avg. Vel. (ft/si 
Hydr. Depth (ftl 
Conv. (cis) 
Wetted Per. (ftl 
Shear (lblsq ftl 
Stream Power (lblft sl 
Cum Volume (acre-ftl 
Cum SA (acres) 

Left OR Channel Right OB 
0.050 

Warning: Divided flow computed for this cross-section. 
Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross 

section. This may indicate the need for additional cross sections. 

FLOW DISTRIBUTION OUTPUT 

Left Sta Right Sta 
iftl (ftl 
7420.26 7861.21 

Profile #PF 1 

Flow Area W.P. % Conv. 
(cfsl (sq ft) lftl 
4.10 8.40 63.33 0.04 

527.63 336.78 440.95 5.33 

Warnina: Divided flow com~uted for this cross-section 

Hydr D .  Velocity 
(ftl Ift/s1 
0.13 0.49 
0.76 1.57 
1.91 2.89 

warning: The energy loss was greater than 1.0 ft (0.3 ml. between the current and previous cross 
section. This may indicate the need for addit~onal cross sections. 
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CROSS SECTION RIVER: Powerline FRS 
REACH: Powerline RS: 14.691 

INPUT 
Description: 10,000 Station is in channel just north of and paralleling 

Williams Field Road. 
Station Elevation Data num= 85 

Sta Elev Sta Elev sta Elev Sta Elev Sta Elev 
1502.9 1418 1780 1417.5 27R4 1418.5 3470 1419 3930 1419.6 

Manning's n Values n m =  3 
Sta n Val Sta n Val sta n Val 

1502.9 .05 9890 .05 10115 05 

Bank Sta: Left Right Lengths: Left Channel 
9890 10115 640 474.31 

Ineffective Flow nun= 1 
Sta L Sta R Elev 
1502.9 1835 1419 

Right Coeff Contr. 
475 .1 

CROSS SECTION OUTPUT 

E.G. Elev Iftl 
Vel Head lftl . . 
W.S. Elev ifti 
Crit W.S. iftl 
E.G. Slope iftlftl 
Q Total icfsl 
Top Width (tt) 
Vel Total ift/si 
Max Chl Dpth iftl 
Conv. Total (cfsl 
Length Wtd. iftl 
Min Ch El iftl 
Alpha 
Frctn Loss lftl 
C & E LOSS lft) 

Profile #PF 1 

1416.85 ~lement Left OB Channel Right OB 
0.11 wt. n-Val. 0.050 0.050 

1416.75 Reach Len. iftl 640.00 474.31 475.00 
1416.39 FLOW Area isq fti 3708.90 374.30 
0.006394 ~ f e a  isq ftl 3708.90 374.30 
9900.00 FLOW Icfsl 8379.81 1520.19 
4589.24 TOP Width Ifti 4422.44 166.80 

2.42 ~ v g .  Vel. iftlsl 2.26 4.06 
5.35 H~dr. De~th lftl 0.84 2.24 ~~. . . 

123812.4 conv. lcfs) 104800.4 19012.0 
623.21 wetted Per. iftl 4422.72 167.51 
1411.40 Shear Ilblsq ft) 0.33 0.89 

1.17 Stream Power (lblft sl 0.76 3.62 
3.16 Cum Volume (acre-ft) 2481.36 612.40 16.55 
0.01 Cum SA (acres) 2490.48 150.14 18.20 

Warning: Divided flow computed for this cross-section. 
Warning: The energy loss was greater than 1.0 ft 10.3 ml. between the current and previous cross 

sectlon. This may indicate the need for additional cross sections. 

FLOW DISTRIBUTION OUTPUT Profile #PF 1 

Left Sta Right Sta Flow Area W.P. 8 Conv. Hydr D. Velocity 
ift) ifti (c~s) 1sq ftl ift) ift) lftlsl 
4019.03 4857.74 36.20 27.91 68.76 0.37 0.41 1.30 

9980.00 
10025.00 
10070.00 
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Warning: Divided flow computed tar this cross-section. 
Warning: The energy loss was greater than 1.0 ft (0.3 mi. between the current and previous cross 

section. This may indicate the need tor additional cross sections. 

CROSS SECTION RIVER: Powerline FRS 
REACH: Powerline RS: 14.601 

INPUT 
Description: 10,000 Station is in channel just north of and paralleling 

Williams Field Road. 
Station Elevation Data nun= 65 

Sta Elev sta Elev Sta Elev Sta Elev sta 
873.43 1416 1845 1414 2315 1413.6 2590 1414 4005 

Elev 
1414 

1412.9 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

873.43 .05 9880 .05 10055 .05 

Bank Sta: Left Right Lengths: Left Channel Rlght Coeff Contr. Expan 
9880 10055 590 512.1 490 .1 .3 

Ineffective Flow num= I 
Sta L Sta R Elev 
873.43 2840 1416 

CROSS SECTION OUTPUT Profile IPF 1 

E.G. Elev lftl 
Vel Head If t) 
W.S. Elev Ifti 
Crit W.S. lftl 
E.G. Slope l£tlftl 
Q Total Icf.51 
TOP Width (ftl 
Vel Total lft/sl 
Max Chl Dpth Iftl 
Conv. Total (cfsl 
Length Wtd. lftl 
Min Ch El lftl 
Alpha 
Frctn Loss Iff) 
C & E Loss (ftl 

1413.68 Element Left OB Channel Right OB 
0.06 Wt. n-Val. 0.050 0.050 

1413.62 Reach Len. iftl 590.00 512.10 490.00 
1412.97 Flow Area lsq ftl 4649.76 216.44 
0.004145 Area Isq ftl 4650.04 216.44 
9900.00 Flaw (cfsl 9409.57 490.43 
4607.69 Too Width lft) 4440.07 167.62 

A V ~ .  Vel. Iftlsl 
Hydr. Depth lftl 
conv. icfsl 
Wetted Per. lftl 
shear (lblsq ftl 
Stream Power ilblft sl 
Cum Volume lacre-ft) 
Cum SA (acres1 

Warning: Divided flaw computed for this cross~section. 
Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross 

section. This may indicate the need for additional cross sections. 

FLOW DISTRIBUTION OUTPUT 

Left Sta Right Sta 
lftl lftl 
3575.40 4476.06 

Powerline FRS 

Profile #PF 

Area W.P. 
1sq ftl Iftl 
327.73 407.63 
100.35 244.53 
752.44 900.67 
1408.83 900.66 
867.47 691.31 
803.04 788.40 
389.92 474.95 
7.40 29.54 

Hydr D. Velocity 
(ftl (ftls) 
0.80 1.61 
0.41 1.03 
0.84 1.65 

0.21 0.50 
1.17 1.58 
2.90 2.89 
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Warning: Divided flow computed for this cross-section. 
Warning: The energy loss was greater than 1.0 ft 10.3 ml. between the current and previous cross 

section. This may indicate the need for additional cross sections. 

CROSS SECTION RIVER: Powerline FRS 
REACH: Powerline RS: 14.504 

INPUT 
Description: 10.000 Station is in channel just north of and paralleling 

Williams Field Road. 
Station Elevation Data num= 64 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
553.76 1414 1027 1413.5 1467 1412.9 1967 1412.8 2477 1411 
2867 1410.5 3437 1410.6 4047 1412 4052 1412.2 4057 1412 

Mannina's n Values numi 4 
Sta n Val Sta n Val Sta n Val Sta n Val 

553.76 .1 4052 .05 9870 .05 10035 .05 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan 
9870 10035 530 493.52 493.52 .1 .3 

Ineffective Flow nun= 1 
Sta L Sta R Elev 
553.76 3350 1413 

CROSS SECTION OUTPUT Profile #PF 1 

E.G. Elev (ftl 
Vel Head lftl . . 
W.S. Elev (ft) 
Crit W.S. lftl 
E.G. Slope (ft/ftl 
Q Total icfsl 
Top Width (ftl 
Vel Total iftlsl 
Max Chl Dpth (ftl 
Conv. Total Icfsl 
Length Wtd. (ftl 
MinChEl (ftl 
Alpha 
Frctn Loss (ftl 
C & E LOSS (ftl 

1410.94 Element 
0.08 Wt. n-Val. 

1410.86 Reach Len. (ftl 
1410.30 FlowArea (sqftl 
0.005153 Area (sq ftl 
9900.00 Flow (cfsl 
5334.91 Top Width (Etl 

2.21 Avg. Vel. iftlsl 
2.86 Hydr. Depth lftl 

137919.6 Conv. (cfsl 
529.29 Wetted Per. lftl 
1410.00 Shear (lblsq ftl 

1.00 Stream Power (lb/ft s 
1.84 Cum Volume (acre-ftl 
0.01 Cum SA (acres1 

Left OB 
0.050 
530.00 
4439.07 
4645.26 
9843.96 
5246.69 

Channel Right OB 
0.050 
493.52 493.52 
42.66 
42.66 

Warning: Divided flow computed for this cross-section. 
Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less 

than 0.7 or greater than 1.4. This may indicate the need for additional cross sections 
Warning: The energy loss was greater than 1.0 ft (0.3 ml. between the current and previous cross 

section. This may indicate the need for additional cross sections. 

FLOW DISTRIBUTION OUTPUT Profile #PF 1 

Left Sta Right Sta Flow Area W.P. % Conv. Hydr D. Velocitv 
(ftl crt~ ~ C ~ S I   IS^ t t ~  (tt~ 1ft1 rft/,i 
3348.63 4280.26 90.02 104.44 345.35 0.91 0.30 0.86 
4280.26 5211.88 
5211.88 6143.50 227.89 206.06 492.65 2.30 0.42 1.11 
6143.50 7075.13 4945.07 1684.84 931.64 49.95 1.81 2.94 
7075.13 8006.75 2084.71 1003.41 931.63 21.06 1.08 2.08 
8006.75 8938.38 1511.14 811.50 887.94 15.26 0.91 1.86 
8938.38 9870.00 985.13 628.80 891.56 9.95 0.71 1.57 
9870.00 9936.00 

Powerline FRS 113 Spillway Flow 
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Warning: Divided flow computed for this cross-section. 
Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less 

than 0 . 7  or greater than 1 . 4 .  This may indicate the need for additional cross sections 
Warning: The energy loss was greater than 1 . 0  tt 10.3 m). between the current and previous cross 

section. This may indicate the need for additional cross sections. 

CROSS SECTION RIVER: Powerline FRS 
REACH: Powerline RS: 1 4 . 4 1 0  

INPUT 
Description: 1 0 , 0 0 0  Station is in channel just north of and paralleling 

Williams Field Road. 
Station Elevation Data num= 57 

Sta Elpv Sta Elrv S t i i  Rlev Sta Elev Sta E l e v  

Manning's n Values numi 5  
Sta n Val Sta n Val Sta n Val Sta n Val Sta n Val 

7 2 9 . 1 9  .l 3035 ,022  3970  . 0 5  9 8 5 5  . 0 5  10035  . 0 5  

Bank Sta: Left Right Lengths: Left Channel Right Coeft Contr. Expan 
9855 1 0 0 3 5  4 7 5  5 1 5 . 2 7  5 1 5 . 2 7  .1 .3  

CROSS SECTION OUTPUT Profile #PF 1. 

E.G. Elev lftl 
Vel Head lftl 
W.S. Elev lftl . . 
Crit W.S. Ifti 
E.G. Slope Iftlftl 
Q Total icfs) 
Top Width lft) 
Vel Total lftlsl 
Max Chl Dpth (ft) 
Conv. Total IC£S) 
Length Wtd. lftl 
Min Ch El lft) 
Alpha 
Frctn Loss lft) 
C & E LOSS lft) 

1 4 0 9 . 0 9  Element Left OB Channel Right 08 
0 . 0 5  Wt. n-Val. 0 . 0 5 0  0 . 0 5 0  

1 4 0 9 . 0 4  Reach Len. lft) 4 7 5 . 0 0  5 1 5 . 2 7  5 1 5 . 2 7  
Flow Area isq ftl 5 6 1 2 . 9 2  1 8 1 . 2 5  

0 .002513  Area isq ftl 5612.92  1 8 1 . 2 5  
9900 .00  Flow (cfs) 9570.23  3 2 9 . 7 7  
4810 .67  Tap Width lft) 4676.53 1 3 4 . 1 5  

1 . 7 1  Avg. Vel. iftlsl 1 . 7 1  1 . 8 2  
2 . 7 4  Hydr. Depth (ft) 1.20  1 . 3 5  

1 9 7 4 7 3 . 1  Conv. (cfs) 1 9 0 8 9 5 . 2  6 5 7 7 . 9  
4 7 6 . 7 6  Wetted Per. ift) 4676.77  1 3 4 . 3 1  

1 4 0 6 . 4 0  Shear (lblsq ft) 0 . 1 9  0 . 2 1  
1 . 0 0  stream Power ilblft sl 0 . 3 2  0 . 3 9  
2 . 3 0  cum volume (acre-ftl 2 2 9 4 . 6 0  6 0 6 . 3 9  1 6 . 5 5  
0 . 0 1  Cum SA (acres) 2 2 9 9 . 4 0  1 4 5 . 5 5  1 8 . 2 0  

Warnlng: Divided flow computed for this cross-section. 
Warning: The conveyance ratio iupstrearn conveyance divided by downstream conveyance1 is less 

than 0 . 7  or greater than 1.4. This may indicate the need for additional cross sections. 
Warning: The energy loss was greater than 1.0 ft ( 0 . 3  m). between the current and previous cross 

section. This may indicate the need for additional cross sections. 

FLOW DISTRIBUTION OUTPUT Profile NPF 1 

Left Sta 
Iff) 
4 3 7 9 . 5 1  
5 2 9 2 . 0 9  
6 2 0 4 . 6 8  

Powerlinc FRS 

Right Sta 
(ftl 

Area W.P. % Conv. Hydr D. Velocity 
(sq ft) (€ti Ift) Iftl~l 

1 4 0 . 9 0  2 8 4 . 0 9  1 . 2 7  0 . 5 0  0 . 8 9  
6 5 6 . 5 3  7 5 1 . 7 2  8 . 6 5  0 . 8 7  1 . 3 1  

1 7 3 8 . 4 5  9 1 2 .  6 0  3 8 . 5 4  1 . 9 0  2 . 1 9  
1 0 7 3 . 5 6  9 1 2 . 5 9  1 7 . 2 6  1 . 1 8  1 . 5 9  

943.24 9 1 2 . 5 9  1 3 . 9 1  1 . 0 3  1 . 4 6  
1060 .23  9 0 3 . 1 8  1 7 . 0 2  1 . 1 7  1 . 5 9  

1 3 . 8 0  3 3 . 3 6  0 . 1 0  0 . 4 1  0 . 7 3  

113 Spillway Flow 
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0 
Warning: Divided flow computed for this cross-section. 
Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less 

than 0.7  or greater than 1 . 4 .  This may indicate the need for additional cross sections 
Warning: The energy loss was greater than 1 . 0  Et 10.3 ml. between the current and previous cross 

section. This may indicate the need for additional cross sections. 

CROSS SECTION RIVER: Powerline FRS 
REACH: Powerline RS: 1 4 . 3 1 3  

INPUT 
Description: 1 0 . 0 0 0  Station is in channel just north of and paralleling 

Williams Field Road. 
Station Elevation Data nilrn= 81 ~ ~ ~-~~~ ~~~- . . 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
4 4 4 . 9 7  1412  877 1 4 1 1 . 5  1 2 1 2  1 4 1 1 . 4  1 5 5 7  1 4 1 0  2107  1 4 0 9 . 6  

2317  1 4 0 9 . 7  2676  1 4 0 9 . 5  3016  1 4 0 8 . 9  3396  1408  3 4 8 8  1 4 0 8  
3663 1 4 0 8 . 4  3 8 1 1  1 4 0 8  3 8 6 1  1 4 0 7 . 9  3920  1 4 0 8  3990  1408 .3  

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9 9 0 5  1 0 1 1 5  498 .87  498 .87  500  .1 . 3  

Ineffective Flow n m =  1 
Sta L Sta R Elev 

444.97  3990  1 4 1 0  

CROSS SECTION OUTPUT Profile WPF 1 

E.G. Elev lftl 
Vel Head Ift) 
W.S. Elev Iftl 
Crit W.S. (ftl 
E.G. Slope Iftlftl 
Q Total Icfsl 
Top Width (ftl 
Vel Total iftlsl 
Max Chl Dpth (it) 
Conv. Total lcfsl 
Length Wtd. Iftl 
MinChEl rftl 
Alpha 
Frctn Loss lftl 
C k E LOSS lftl 

1 4 0 6 . 7 8  Element Left OB Channel Right OB 
0 . 1 2  Wt. n-Val. 0 . 0 5 0  0 .050  

1 4 0 6 . 6 6  Reach Len. (€ti 4 9 8 . 8 7  4 9 8 . 8 7  500 .00  
1 4 0 6 . 4 1  Flow Area (sq ftl 3 4 7 5 . 7 4  1 4 1 . 1 9  

0 . 0 1 2 0 2 1  Area (sq ftl 
9 9 0 0 . 0 0  Flow lcfsl ~~- - 

4 7 4 3 . 0 2  Top Width lft) 4 6 3 0 . 8 7  1 1 2 . 1 5  
2 . 7 4  Avg. Vel. lft/sl 2 . 6 9  3 .79  
2 . 9 6  Hydr. Depth Ifti 0 . 7 5  1 . 2 6  

90294 .8  Conv. lcfsi 8 5 4 0 8 . 6  4 8 8 6 . 1  
4 9 8 . 8 7  Wetted Per. ltrl 4 6 3 0 . 9 2  1 1 2 . 3 5  

1 4 0 3 . 7 0  Shear Ilblsq £ti 0 . 5 6  0 . 9 4  
1 . 0 2  Stream Power llb/ft sl 1.52  3 . 5 8  
1 .52  Cum Volume lacre-ftl 2 2 4 5 . 0 5  6 0 4 . 4 9  16 .55  
0 . 0 3  C m S A  (acres1 2 2 4 8 . 6 5  1 4 4 . 1 0  1 8 . 2 0  

Warning: Divided flow computed for this cross-section. 
Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less 

than 0 . 7  or greater than 1 . 4 .  This may indicate the need for additional cross sections 
Warning: The energy loss was greater than 1.0 ft ( 0 . 3  mi. between the current and previous cross 

section. This may indicate the need for additional cross sections. 

FLOW DISTRIBUTION OUTPUT Profile WPF 1 

Left Sta Right Sta Flow Area W.P. 8 Conv. Hydr D. Velocity 
lft) lftl ICES) 1sq ft) lftl lttl lftlsl 

Powerline FRS 113 Spillway Flow 
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Warning: Divided flow computed far this cross-section. 
Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less 

than 0.7 or greater than 1.4. This may indicate the need for additional cross sections 
Warning: The energy loss was greater than 1.0 ft 10.3 ml. between the current and previous cross 

section. This may indicate the need for additional cross sections. 

CROSS SECTION RIVER: Powerline FRS 
REACH: Powerline RS: 14.218 

INPUT 
Description: 10.000 Station is in 

Williams Field Road. 
Station Elevation Data num= 

Sta Elev Sta Elev 
0 1412.8 355 1412 

channel 

58 
Sta 
565 
1535 
2920 
4215 
4895 
5655 
6715 
7810 
8380 
9635 
9935 
10125 

just north of and paralleling 

Elev Sta Elf" Sta 
1411.5 815 1411 1110 

Mannino's n Values mum= 3 
Sta n Val Sta n Val sta n Val 
0 .1 4185 .05 9935 .05 

Bank sea: Left Right Lengths: Left Channel Right CoeEf Contr. Expan 
9935 10125 225 1472.18 1500 .1 .3 

Ineffective Flow nun= 1 
Sta L Sta R Elev 

0 3750 1410 

CROSS SECTION OIPTPU'I Profile #PF I 

E.G. Elev (ftl 
Vel Head I f  tl 
W.S. Elev lftl 
Crit W.S. (ftl 
E.G. Slope (ftlftl 
Q Total Icfsl 
Top Width (ftl 
Vel Total (ftlsl 
Max ~ h l  ~ p t h  (ft) 
Conv. Total (cfsl 
Length Wtd. lftl 
Min Ch El Iftl 
Alpha 
Frctn Loss (ftl 
C & E LOSS [ftl 

1405.24 Element 
0.03 We. n-Val. 

1405.21 Reach Len. lftl 
1404.14 Flow Area lsq ft) 
0.001357 Area (sq ftl 
9900.00 Flow (cfs) 
4698.13 Top Width lftl 

1.43 Avg. Vel. Iftlsl 
2.91 Hydr. Depth lftl 

268749.1 Conv. Icfsl 
346.02 Wetted Per. lftl 
1402.40 Shear (lblsq ftl 

1.00 Stream Power llhlft sl 
0.26 Cum Volume (acre-ftl 
0.00 Cum SA [acres) 

Left 0B 
0.050 
225.00 
6721.78 
6721.78 
9562.72 
4558.91 

1.42 
1.47 

259593.0 
4559.09 

0.12 
0.18 

2186.65 
2196.03 

Channel Right OB 
0.050 

1472.18 1500.00 
224.33 

Warning: Divided flow computed for this cross-section. 
Warning: The conveyance ratio [upstream conveyance divided by downstream conveyance) is less 

than 0.7 or greater than 1.4. This may indicate the need for additional cross sections 

FLOW DISTRIBUTION OUTPUT Profile #PF 1 

Left Sta Right Sta Flow Area W.P. % Conv. Hydr D. Velocity 
lttl lttl (CfSl (sq ttl (ftl (ftl (ftIS1 
4967.50 5961 .OO 815.40 704.44 635.89 8.24 1.11 1.16 

Powerline FRS 113 Spillway Flow 
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Warning: Divided flow computed for this cross-section. 
Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance1 is less 

than 0.7 or greater than 1.4. This may indicate the need for additional cross sections 

CROSS SECTION RIVER: Powerline FRS 
REACH: Powerline RS: 13.940 

INPUT 
Descri~tion: 188 cfs flow reduction due to soill between this section and 

next upstream section. 

10,000 Station located on approximately 
the Crismon Road alignment between the Williams Field Road 
alignment and Pecos Avenue. 

station Elevation Data num= 42 
Sta Elev Sta Elev . Sta Elev Sta Elev Sta Elev 

818.33 1412.5 1115 1412 1205 1411.3 1635 1410.5 1905 1410 

Manning's n Values nun= 3 
Sta n Val sea n Val Sta n Val 

818.33 .1 4960 .05 9765 .05 

Bank Sta: Left Right Lengths: Left Channel Right COeff Contr. Expan. 
9765 10080 200 1001.12 1001.12 .1 .3 

Ineffective Flow num= 1 
Sta L Sta R Elev 
818.33 4370 1410 

CROSS SECTION OUTPUT 

E.G. Elev iftl 
Vel Head lft) 
W.S. Elev iftl 
Crit W.S. lftl 
E.G. Slo~e Iftlftl . . 
Q Total icfsl 
Top Width Ift) 
Vel Total Iftlsl 
Max Chl Dpth lftl 
Conv. Total icfsl 
Length Wtd. (ft) 
Min Ch El Iftl 
Alpha 
Frctn Loss lftl 
C b E LOSS lft) 

Profile #PF 1 

Element Left OB Channel Right OB 
Wt. n-Val. 0.050 0.050 
Reach Len. lftl 200.00 1001.12 1001.12 
Flow Area lsq ftl 8258.25 1066.96 
Area lsq ftl 8258.25 1066.96 
Flow Icfsl 8146.28 1565.72 
Top Width lftl 4552.77 315.00 
Avg. Vel. (ftlsl 0.99 1.47 
Hydr. Depth Iftl 1.81 3.39 
Conv. lcfsl 371052.5 71316.7 
Wetted Per. (ft) 4553.37 316.31 
Shear Ilblsq ftl 0.05 0.10 
Stream Power (lblft sl 0.05 0.15 
Cum Volume (acre-ftl 2147.96 580.57 16.55 
Cum SA iacresl 2172.50 134.98 18.20 

Warning: Divided flow computed f o r  this cross-section. 
Warning: The cross-section end polnts had to be extended vertically for the computed water surface 

FLOW DISTRIBUTION OUTPUT Profile #PF 1 

Left Sta Right Sta Flow Area W.P. % Conv. Hydr D. Velocity 
lftl lftl ICfSI 1sq ftl lft) (ft) iftlsl 
4397.00 5291.67 41.40 110.55 219.23 0.43 0.50 0 37 
5291.67 6186.33 55.19 215.50 755.42 0.57 0.29 0.26 
6186.33 7081 .OO 1855.28 1900.00 894.67 19.10 2-12 0.98 
7081 .OO 7975.67 1962.63 1965.25 894.71 20.21 2.20 1.00 

Powerline FRS 113 Spillway Flow 
Page 80 of 121 



Warning: Divlded flow computed for this cross-section. 
Warning: The cross-section end points had to be extended vertically for the computed water surface 

CROSS SECTION RIVER: Powerline FRS 
REACH: Powerline RS: 13.750 

INPUT 
Description: 410 cfs flow reduction due to spill between this section and 

next upstream section 

10,000 Station located on approximately 
the Crismon Road alignment between the Willlams Field Road 
alignment and Pecas Avenue. 

station Elevation Data num= 5 5 
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 

1967.85 1412.1 2100 1412 2200 1411.1 2380 1410.5 2510 1410.4 
2810 1410 2910 1409.6 3090 1409.3 3345 1408.3 3385 1408.1 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

1967.85 .1 6070 .05 9750 .05 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
975010020.88 215 1003.33 1003.33 .1 .3 

Ineffective Flow num= I 
Sta L Sta R Elev 

1967.85 5450 1410 

CROSS SECTION OUTPUT 

E.G. Elev lfti 
Vel Head If ti 
W.S. Elev lfti 
Crit W.S. lfti 
E.G. Slope ift/fti 
Q Total Ictsi 
Top Width Ift) 
Vel Total Iftlsi 
Max Chl Dpth iftl 
Conv. Total icfsl 
Lenoth Wtd. iftl 
~in-ch El i fti 
Alpha 
Flctn Loss Iftl 
C h E LOSS ifti 

Profile #PF 

Element 
Wt. n-Val. 
Reach Len. (£ti 
Flow Area (sq f ti 
Area lsq £ti 
Flow lcfsl 
Top Width ifti 
Avg. Vel. iftlsi 
Hydr. Depth iftl 
conv. icfsi 
Wetted Per. ifti 
Shear ilblsq £ti 
Stream Power llb/ft si 
Cum Volume (acre-ftl 
Cum SA (acres) 

Left 08 Channel Right 08 
0.050 0.050 0.050 
215.00 1003.33 1003.33 

Warning: Divided flow computed for this cross-section 

FLOW DISTRIBUTION OUTPUT Profile #PF 1 

Left Sta Right Sta Flow Area W.P. 8 COIIV. ~ y d r  D. Velocity 
iftl iftl (cis1 1sq ftl Iftl ifti (ft/Si 
5858.92 6637.14 196.55 440.02 539.52 2.11 0.82 0.45 
6637.14 7415.35 700.53 1092.05 778.52 7.53 1.40 0.64 
7415.35 8193.57 2642.39 2421.68 778.22 28.41 3.11 1.09 
8193.57 8971.79 2088.89 2103.15 778.23 22.46 2.70 0.99 
8971.79 9750.00 2479.64 2331.05 778.22 26.66 3.00 1.06 - 
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Warning: Divided flow computed for this cross-section 

CROSS SECTION RIVER: Powerline FRS 
REACH: Powerline RS: 13.560 

INPUT 
Description: 10,000 Station located on approximately the Crismon Road alignment 

between the Williams Field Road alignment and Pecos Avenue. 
Station Elevation Data num= 3 8 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
3194.74 1410.5 3790 1410 4230 1408 4575 1407.9 4775 1407 

Manning's n Values nun= 3 
Sta n Val Sta n Val Sta n Val 

3194.74 .I 7155 .05 9525 .05 

Bank Sta: Left Riaht Lenaths: Left Channel Riaht Coeff Contr. Exoan - 
952510014.61 400 1080.06 1080.06 .1 . 3  

Ineffective Flow num= 1 
Sta L Sta R Elev 

3194.74 6300 1410 

CROSS SECTION OUTPUT Profile #PF 1 

E.G. Elev lftl 
Vel Head (ftl 
W.S. Elev (ftl 
Crit W.S. iftl 
E.G. Slope Iftlftl 
Q Total Icfsl 
Top Width (ttl 
Vel Total lEt/sl 
Max Chl Dpth (€ti 
Conv. Total Ictsi 
Length Wtd. lfti 
Min Ch El (ttl 
Alpha 
Frctn Loss (£ti 
C & E LOSS (ftl 

Element Left OB Channel 
Wt. n-Val. 0.050 0.050 
Reach Len. (ftl 400.00 1080.06 
Flow Area (sq ftl 7201.23 1593.31 
Area lsq ftl 7201.23 1593.31 
Flow Icfsl 7527.63 1753.10 
Top Width lftl 2441.79 489.61 
Avg. Vel. Iftlsl 1.05 1.10 
Hydr. Depth Ifti 2.95 3.25 
Conv. Icfsl 446436.8 103970.2 
Wetted Per. (ftl 2442.09 489.69 
Shear llblsq ftl 0.05 0.06 
Stream Power llblft sl 0.05 0.06 
Cum Volume lacre-ftl 2071.28 528.92 
Cum SA (acres1 2138.62 119.49 

Right OB 
0.050 

1080.06 

FLOW DISTRIBUTION OUTPUT Profile #PF 1 

Left Sta Rlght Sta Flow Area W.P. 8 Conv. Hydr D. Veluclty 
lftl Iftl (cfsi (sq ftl lftl lftl IftISl 
6992.90 7625.92 751.53 978.39 543.00 8.08 1.80 0.77 
7625.92 8258.95 1808.71 1820.41 633.03 19.44 2.88 0.99 
8258.95 8891.97 2614.20 2270.65 633.03 28.10 3.59 1.15 e 8891.97 9525.00 2353.15 2131.77 633.04 25.30 3.37 1.10 
LB 9525.00 9622.92 251.13 262.01 97.92 2.70 2.68 0.96 
9622.92 9720.84 304.24 293.97 97.92 3.27 3.00 1.03 
9720.84 9818.77 354.29 322.10 97.92 3.81 3.29 1.10 
9818.77 9916.69 407.33 350.23 97.92 4.38 3.58 1.16 

Powerline FKS 113 Spillway Flow 
Page 82 of 121 



CROSS SECTION RIVER: Powerline FRS 
REACH: Powerline RS: 13.355 

INPUT 
Description: 10,000 Station located on approximately the Crlsmon Road alignment 

between the Willlams Field Road alignment and Pecos Avenue. 
Station Elevation Data num= 3 6 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
4809.6 1413.5 4870 1412 4915 1410 4930 1408 5065 1407.2 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

4809.6 .1 8280 .05 9900 .05 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan 
990010020.88 760 1112.17 1115 .I .3 

Ineffective Flow nun= 1 
Sta L Sta R Elev 
4809.6 7300 1410 

CROSS SECTION OUTPUT Profile XPF 1 

E.G. Elev (ftl 1404.61 
Vel Head (ftl 0.02 
W.S. Elev Iftl 1404.59 
Crit W.S. (ftl 1401.26 
E.G. Slope (ftlft) 0.000239 
0 Total lcfsl 9302.00 . . 
Top Width (ftl 2959.15 
Vel Total (ftlsl 1.06 
Max Chl Dpth (ft) 6.59 
Conv. Total Lcfsl 601711.6 
Length Wtd. (ftl 896.38 
Min-~h El (ftl 1398.00 
Alpha 1.02 
Frctn Loss (ft) 0.58 
C & E LOSS (ftl 0.05 

Element 
Wt. n-Val. 
Reach Len. I ftl 
Flow Area (sq ftl 
Area (sq ftl 
Flow (cfsl 
Top Width (ftl 
Avg. Vel. (ftlsl 
Hydr. Depth (ftl 
Conv. (~£51 
Wetted Per. (ft) 
Shear (Ib/sq ftl 
Stream Power (lblft sl 
Cum Volume (acre-ftl 
cum SA (acres1 

Left OB Channel Right OB 
0.052 0.050 0.050 
760.00 1112.17 1115.00 
8068.42 595.81 73.62 
8088.00 595.81 73.62 

Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance1 is less 
than 0.7 or greater than 1.4. This may indicate the need for additional cross sections 

FLOW DISTRIBUTION OUTPUT Profile PPF 1 

Left Sta Right Sta Flow Area W.P. % Conv. Hydr D. Velocity 
iftl (ftl (cfsl 1sq ftl lftl (fti (ft/sl 
6845.76 7354.80 1.42 14.90 54.80 0.02 0.27 0.10 
7354.80 7863.84 101.54 469.94 509.04 1.09 0.92 0.22 

Powerline FRS 

615.25 1118.12 509.46 6.61 2.20 0.55 
2130.54 1925.49 509.07 22.90 3.78 1.11 
2749.77 2243.97 509.04 29.56 4.41 1.23 
2856.86 2296 .OO 509.04 30.71 4.51 1.24 
119.82 101.27 24.18 1.29 4.19 1.18 
129.58 106.14 24.18 1.39 4.39 1.22 
146.51 114.29 24.19 1.58 4.73 1.28 
207.06 140.68 24.21 2.23 5.82 1.47 
188.36 133.43 24.32 2.03 5.52 1.42 
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Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less 
than 0.7 or greater than 1.4. This may indicate the need for additional cross sections 

CROSS SECTION RIVER: Powerline FRS 
REACH: Powerline RS: 13.145 

INPUT 
Description: 10,000 Station located in channel imediately northeast of 

intersection of Crisrnon Road alignment and Pecos Avenue. 
Station Elevation Data num= 16 

Sea Elev Sta Elev Sta Elev Sta Elev Sta Elev 

Manning's n Values num= 2 
Sta n Val Sta n Val 

6492.7 ,022 9555 .05 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan 
9850 10095 475 178.89 180 .1 .3 

Ineffective Flow num= 1 
Sta L Sta R Elev 
6492.7 9400 1410 

CROSS SECTION OUTPUT Profile #PF 1 

E.G. Elev (ft) 
vel Head (£ti 
W.S. Elev lftl . ~. 
Crit W.S. Iftl 
E.G. Slope (ftlftl 
Q Total lcfsl 
Top Width (ft) 
vei Total ( f t ~ s ~  
Max Chl Dpth lftl 
Conv. Total (cfsl 
Length Wed. iftl 
Min Ch El (ft) 
Alpha 
Frctn Loss ifti 
C & E LOSS (€ti 

1403.98 Element 
0.49 Wt. n-Val. 

1403.48 Reach Len. (ft) 
1402.28 Flow Area (sq ftl 
0.005352 Area (sq ftl 
9302.00 Flow lcfsl 
531.67 Top Width lft) 
5.51 Avg. Vel. (ftlsl 
5.98 Hydr. Depth (ftl 

127146.5 Conv. Icfsl 
259.73 Wetted Per. (ftl 
1397.50 Shear (lblsq ftl 

1.04 Stream Power (Ib/ft s )  
0.88 Cum Volume (acre-€ti 
0.07 Cum SA (acres) 

Left 0B Channel Right OB 
0.039 0.050 
475.00 178.89 180.00 
635.30 1052.67 
635.30 1052.67 
2944.37 6357.63 
305.43 226.24 
4.63 6.04 

Warning: Divided flow computed for this cross-section. 
Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less 

than 0.7 or greater than 1.4. This may indicate the need for additional cross sections 

FLOW DISTRIBUTION OUTPUT Profile #PF 1 

Left Sta Right Sta Flow Area W.P. 8 Conv. Hydr D. Velocity 
lftl (it1 (CfSI (sq ftl lttl Iftl ift1si 
9178.54 9514.27 320.52 68.27 68.45 3.45 1.00 4.69 
9514.27 9850.00 2623.86 567.03 237.08 28.21 2.39 4.63 
LB 9850.00 9899.00 408.23 97.96 35.46 4.39 7.79 4 17 

Warning: Divided flow computed for this cross-section. 
Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less 

Powerline FRS 113 Spillway Flow 
Page 84 of 121 



than 0 . 7  or greater than 1 . 4 .    his may indicate the need Lor additional cross sections 

CROSS SECTION RIVER: Powerline FRS 
REACH: Powerline RS: 1 3 . 1 1 1  

INPUT 
Description: 1 0 , 0 0 0  Station located in channel immediately north of Pecos 

Avenue between Crismon Road alignment and Ellsworth Road. 
Station Elevation Data num= 29 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
4 3 7 9 . 2 7  1 4 0 4 . 8  4515  1 4 0 3 . 8  4680  1 4 0 3 . 7  4900 1 4 0 3 . 7  5130  1 4 0 3 . 6  

5330 1 4 0 3 . 4  5635 1 4 0 3 . 3  5960  1 4 0 3 . 8  6375 1 4 0 3 . 5  6620  1 4 0 3 . 3  
6835 1 4 0 3 . 5  7090  1 4 0 2 . 8  7190 1 4 0 2  7 7 5 5  1 4 0 1 . 7  7810 1 4 0 2 . 7  
8290  1 4 0 2  8 4 3 0 1 4 0 1 . 9  8450  1 4 0 2  8 4 7 5  1402 9370 1 4 0 0  
9700 1 3 9 9 . 6  9755  1 4 0 0  9800 1 4 0 0  9810 1 3 9 8  9910 1 3 9 6 . 9  

1 0 0 0 0  1 3 9 6 . 3  1 0 0 5 0  1 3 9 6 1 0 0 6 9 . 5 9  1 4 0 0 . 0 1  1 0 0 9 5  1 4 0 4 . 2  

Manning's n Values n m =  3  
Sta n Val sea n Val Sta n Val 

4 3 7 9 . 2 7  .1 9800 . 0 5 1 0 0 6 9 . 5 9  . 0 5  

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan 
9 8 0 0 1 0 0 6 9 . 5 9  3 2 5  3 0 1 . 7 3  270 .1 . 3  

Ineffective Flow num= 1 
Sta L Sta R Elev 

4379.27  9300 1 4 0 5  

CROSS SECTION OUTPUT 

E.G. Elev iftl 
Vel Head iftl 
W.S. Elev lftl 
Crit W.S. iftl 
E.G. Slope iftlftl 
Q Total Icfs) 
Top Width (it1 
Vel Total lftlsl 
Max Chl Dpth iEt1 
Conv. Total icfs) 
Length Wtd. iEtl 
Min Ch El I ftl 
Alpha 
P,t" Loss lit) 
C & E LOSS Iftl 

Profile #PF 1 

1 4 0 3 . 0 3  Element Left OB 
0 . 2 6  Wt. n-Val. 0 . 1 0 0  

1 4 0 2 . 7 6  Reach Len. iftl 3 2 5 . 0 0  
1 4 0 0 . 6 5  Flow Area lsq ftl 1 4 5 3 . 9 8  

1 .002344 Area lsq Etl 3 7 7 8 . 7 4  
9302.00  Flow icfsl 2 1 3 0 . 9 0  
2991.90  Top Width iftl 2 7 0 5 . 6 1  

3 . 0 8  Avg. Vel. Iftlsl 1 . 4 7  
6 . 7 6  Hydr. Depth iftl 2 . 9 1  

. 9 2 1 4 2 . 6  Conv. Icfsl 4 4 0 1 6 . 0  
3 0 9 . 4 2  Wetted Per. iftl 5 0 0 . 0 0  

1 3 9 6 . 0 0  Shear Ilblsq ft) 0 . 4 3  
1 . 7 7  Stream Power llhlft s )  0 . 6 2  
0 . 7 3  Cum Volume lacre-Et) 1 9 0 0 . 9 1  
0 . 0 2  Cum SA iacresl 2 0 7 1 . 0 1  

FLOW DISTRIBUTION OUTPUT Profile #PF 1 

Left Sta 
IEt) 
9257.93  
LB 9800.00  
9853.92  
9 9 0 7 . 8 4  
9 9 6 1 . 7 5  
1 0 0 1 5 . 6 7  
1 0 0 6 9 . 5 9  
1 0 0 7 2 . 1 3  
1 0 0 7 4 . 6 7  
1 0 0 7 7 . 2 1  

Right Sta 
ift) 
9 8 0 0 . 0 0  
9 8 5 3 . 9 2  
9 9 0 7 . 8 4  

Channel Right 08 
0 . 0 5 0  0 . 0 5 0  

3 0 1 . 7 3  2 7 0 . 0 0  
1 5 4 7 . 9 6  2 3 . 0 1  
1 5 4 7 . 9 6  2 3 . 0 1  

Flow Area W.P. % Conv. Hydr D. Velocity 
Ic~s) isq Etl iEt1 (ft) IftISl 

2 1 3 0 . 9 1  1 4 5 3 . 9 8  5 0 0 . 0 0  2 2 . 9 1  2 . 9 1  1 . 4 7  
1 0 4 2 . 6 9  2 5 7 . 5 2  5 4 . 1 2  1 1 . 2 1  4 . 7 8  4 . 0 5  

CROSS SECTION RIVER: Powerline FRS 
REACH: P o w e r l i n e  RS: 1 3 . 0 5 4  

INPUT 
Description: 1 0 . 0 0 0  Station located in channel immediately north of Pecos 

Avenue between Crismon Road alignment and Ellsworth Road. 
Station Elevation Data num= 3 3  

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
4 3 3 6 . 9  1 4 0 4 . 1  4420 1404 4 4 7 5  1 4 0 4 . 1  4550 1 4 0 3 . 1  4925  1 4 0 3 . 3  

5655  1402 5785 1 4 0 1 . 6  6085  1 4 0 2  6 3 9 0 1 4 0 2 . 6  6715  1 4 0 2  
6895 1 4 0 1 . 4  7120 1 4 0 1 . 9  7 1 7 5  1 4 0 1 . 8  7265  1 4 0 1 . 2  7825  1 4 0 1  
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Manning's n values num= 3  
Sta n Val Sta n Val Sta n Val 

4485.04  1 9 8 8 0  . 0 5 1 0 0 7 2 . 2 9  . 0 5  

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan 
9 8 8 0 1 0 0 7 2 . 2 9  670  4 7 9 . 1 1  500 .1 . 3  

Ineffective Flow n m =  1 
sta L Sta R Elev 

4485.04  8800  1403  

CROSS SECTION OUTPUT Profile #PF 1 

E.G. Elev (ftl 
Vel Head (ft) 
W.S. Elev Iftl 
Crit W.S. lttl 
E.G. Slope IEtIftl 
Q Total lcfsl 
Top Width Itt) 
Vel Total lftlsl 
Max Chl Dpth Iftl 
Conv. Total lcfsl 
Length Wtd. lftl 
Min Ch El Iftl 
Alpha 
Frctn Loss (Etl 
C & E LOSS Iftl 

Element 
Wt. n-Val. 
Reach Len. I ftl 
Flow Area lsq fti 
Area lsq ftl 
Flow (cEs1 
Top Width ift) 
Avg. Vel. Iftlsl 
Hydr. Depth Iftl 
Conv. lcfsl 
Wetted Per. Iftl 
Shear Ilblsq ftl 
Strewn Power llb/lt sl 
Cum Volume lacre-It1 
Cum SA (acres1 

Left OB 
0 . 1 0 0  

6 7 0 . 0 0  
2896 .13  
5 6 6 8 . 7 1  
4382 .25  
3957 .72  

1 . 5 1  

Channel Right OB 
0 . 0 5 0  0 . 0 5 0  

Warning: The energy loss was greater than 1 . 0  ft ( 0 . 3  mi. between the current and previous cross 
section. This may indicate the need for additional cross sections. 

FLOW DISTRIBUTION OUTPUT 

Left Sta Right Sta 
Iftl Iftl 
8 2 6 1 . 5 1  8 8 0 1 . 0 1  
8 8 0 1 . 0 1  9 3 4 0 . 5 0  
9 3 4 0 . 5 0  9 8 8 0 . 0 0  
LB 9 8 8 0 . 0 0  9 9 1 8 . 4 6  
9918 .46  9 9 5 6 . 9 2  
9 9 5 6 . 9 2  9 9 9 5 . 3 7  
9 9 9 5 . 3 7  10033 .83  
1 0 0 3 3 . 8 3  R B  1 0 0 7 2 . 2 9  
1 0 0 7 2 . 2 9  1 0 0 7 5 . 5 6  

Profile #PF 

Flow 
ICfSI 
4 . 0 7  

2 1 7 9 . 0 1  
2 1 9 9 . 1 8  

6 8 5 . 4 2  

Area W.P. % Conv. Hydr D. Velocity 
lsq ftl Ifti lftl Iftlsl 

2 . 7 0  1 . 0 1  0 . 0 4  2 . 6 7  1 . 5 1  
1 4 4 2 . 7 2  5 3 9 . 5 0  2 3 . 4 3  2 . 6 7  1 . 5 1  
1 4 5 0 . 7 2  5 3 9 . 5 0  2 3 . 6 4  2.69 1 .52  

1 6 6 . 5 0  38 .56  7 . 3 7  4 .33  4 . 1 2  
208 .24  3 8 . 4 6  1 0 . 7 2  5 . 4 1  4 . 7 9  
2 3 3 . 3 9  38 .46  1 2 . 9 6  6 . 0 7  5 . 1 6  
2 3 2 . 5 9  3 8 . 4 7  1 2 . 8 8  6 . 0 5  5 . 1 5  
180 .95  38 .63  8 . 4 5  4 . 7 1  4 . 3 5  

8 . 2 1  3 . 3 1  0 . 2 1  2 . 5 1  2 . 4 3  
6 . 5 5  3 . 3 1  0 .15  2 . 0 0  2.09 

Warning: The energy loss was greater than 1 . 0  ft ( 0 . 3  ml. between the current and previous cross 
section. This may indicate the need for additional cross sections. 

CROSS SECTION RIVER: Powerline FRS 
REACII: Powerline RS: 1 2 . 8 6 7  

INPUT 
Description: 1 0 . 0 0 0  Station located in channel immediately north of Pecas 

Avenue between Crismon Road alignment and Ellsworth Road. 
Station Elevation Data n u =  2  5  

sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
4366.93  1 4 0 1 . 7  4500 1 4 0 1 . 5  4595 1 4 0 0 . 6  5060  1 4 0 1 . 7  5220  1 4 0 1 . 3  

5475 1400  6095  1 3 9 8 . 7  6525 1 3 9 8  6 9 3 5  1397  7205  1 3 9 7 . 1  
7535 1 3 9 7 . 2  8465  1397  8505  1 3 9 8  8545  1 3 9 6 . 9  8740  1 3 9 6 . 4  
9510  1396 .6  9 7 6 0  1 3 9 6 . 6  9790  1 3 9 7  9810  1 3 9 6 . 6  9 8 6 5  1 3 9 8  
9870  1 3 9 6  1 0 0 0 0  1 3 9 3 . 4  1 0 0 3 5  1 3 9 4 1 0 0 6 2 . 9 8  1 3 9 7 . 9 9  1 0 0 9 0  1 4 0 2 . 1  

Manning's n Values num= 3  
sta n Val Sta n Val Sta n Val 

4366.93  .l 9865 . 0 5 1 0 0 6 2 . 9 8  . 0 5  

Bank Sta: Left Right Lengths: Left Channel Right CoeEf Contr. Expan. 
9 8 6 5 1 0 0 6 2 . 9 8  590 5 1 4 . 8 1  500  .1 . 3  
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Ineffective Flow n m =  1 
Sta L Sta R Elev 

4366.93 8300 1402 

CROSS SECTION OUTPUT 

E.G. Elev iftl 
Vel Head Ift) . . 
W.S. Elev iftl 
Crit W.S. lftl 
E.G. Slope Iftlftl 
Q Total icfsl 
Top Width iftl 
Vel Total ift/sl 
Max Chl Dpth lftl 
Conv. Total icfsl 
Length Wtd. lftl 
Min Ch El ifti 
Alpha 
Frctn Loss iftl 
C & E LOSS IEtI 

Profile #PF 1 

1399.56 Element 
0.10 Wt. n-Val. 

1399.46 Reach Len. (£ti 
1397.86 Flow Area (sq ft) 
0.002044 Area lsq ftl 
9302.00 Flow (cfsl 
4341.10 Top Width let) 

1.76 Avo. Vel. fft/sl 
6.06 ~ydr. Depth (ftl 

205731.8 Conv. lcfsl 
556.67 Wetted Per. iftl 
1393.40 Shear Llblsq ftl 

2.08 Stream Power (lblft sl 
2.04 Cum V o l m  (acre-ft) 
0.02 Cum SA (acres) 

Left OB 
0.100 
590.00 

Channel 
0.050 
514.81 

Right OB 
0.050 
500 .OO 
7.12 

warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less 
than 0.7 or greater than 1.4. This may indicate the need for additional cross sections 

Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross 
section. This may indicate the need for additional cross sections. 

FLOW DISTRIBUTION OUTPUT Profile #PF I 

Left Sta Right Sta Flow Area W.P. % Conv. Hydr D. Velocity 
lftl (ftl (cfsl (SY ftl iftl iftl (ftlsl 
8215.58 8765.39 1488.10 1188.26 465.41 16.00 2.55 1.25 

Warning: 

Warning: 

The conveyance ratio (upstream conveyance divided by downstream conveyance) is less 
than 0.7 or greater than 1.4. This may indicate the need for additional cross sections 
The energy loss was greater than 1.0 ft (0.3 ml. between the current and previous cross 
section. This may indicate the need for additional cross sections. 

CROSS SECTION RIVER: Powerline FRS 
REACH: Powerline RS: 12.770 

INPUT 
Description: 10.000 Station located in channel imediately north of Pecos 

Avenue between Crismon Road alignment and Ellsworth Road. 
Station Elevation Data nun= 22 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
4476.32 1398.7 4575 1398.7 4620 1398.2 5730 1398.2 5775 1398 

5845 1396.8 6755 1396.5 7025 1396 7060 1395.4 7085 1396 
8470 1396 8485 1396.2 8575 1396 8805 1395.6 9585 1395.7 
9825 1395 9870 1396.8 9890 1394 10000 1392.3 10060 1394 

10074.46 1396.82 10105 1401.4 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

4476.32 -1 9870 .0510074.46 .05 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan 
987010074.46 220 506.56 500 .1 .3 

Ineffective Flow n m =  1 
Sta L Sta R Elev 

4476.32 7950 1398 

CROSS SECTION OUTPUT Profile #PF 1 
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E.G. Elev iftl 
Vel Head iftl 
W.S. Elev (ft) 
Crit W.S. lftl 
E.G. Slope Iftlft) 
Q Total lcfs) 
Tap Width ift) 
Vel Total lftls) 
Max Chl opth (ft) 
Conv. Total icfsl 
Length Wtd. ift) 
Min Ch El (ft) 
Alpha 
Frctn Loss ift) 
C k E LOSS lftl 

1.397.50 Element Left OB Channel Right OB 
0.35 Wt. "-Val. 0.100 0.050 0.050 

1397.11 Reach Len. Iftl 220.00 506.56 500.00 
1396.86 Flow Area lsq ftl 2685.99 741.11 0.37 
0.008348 Area lsq ft) 
9302.00 Flow lcfsl 

811.0 Conv. Icfs) 49922 
339.39 Wetted Per. iftl 1920.04 204.96 2.26 
1392.30 Shear ilblsq ftl 0.73 1.88 0.09 

3.02 Stream Power Ilbltt s )  1.24 12.05 0.07 
1.49 Cum Volume iacre-ftl 1600.81 432.86 11.23 
0.08 Cum SA [acres) 1890.36 97.95 14.64 

Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less 
than 0.7 or greater than 1.4. This may indicate the need for additional cross sections 

Warning: The energy loss was greater than 1.0 ft (0.3 ml. between the current and previous cross 
section. This may indicate the need for additional cross sections. 

FLOW DISTRIBUTION OUTPUT Protlle IIPF 1 

Warning: The conveyance ratio iupstream conveyance divided by downstream conveyance1 is less 
than 0.7 or greater than 1.4. This may indicate the need for additional cross sections. 

Warning: The energy loss was greater than 1.0 ft 10.3 m). between the current and previous cross 
section. This may indicate the need for additional cross sections. 

CROSS SECTION RIVER: Powerline FRS 
REACH: Powerline RS: 12.674 

INPUT 
Description: 10,000 Station located in channel inmediately north of Pecos 

Avenue between Crismon Road alignment and Ellsworth Road. 
Station Elevation Data num= 3 3 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 

Manning's n Values "urn= 3 
sea n Val Sta n Val Sta n Val 

4432.83 .1 9875 .0510076.21 .05 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan 
987510076.21 690 518.48 500 .1 .3 

Ineffective Flow num- 1 
Sta L Sta R Elev 

4432.83 7800 1398 

CROSS SECTION OUTPUT Profile #PF 1 

E.G. Elev lft) 1395.93 Element Left OB Channel Rlght OB 
Vel Head (ft) 0.09 We. n-Val. 0.100 0.050 0.050 
W.S. Elev Ift) 1395.84 Reach Len. iftl 690.00 518.48 500.00 
Crlt W.S. ift) 1394.65 Flow Area isq ftl 4711.19 785.89 1.38 
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E.G. Slope lft/ft) 0.002707 Area lsq ftl 
Q Total lcfsl 9302.00 Flow lcfsl 
Top Width Ift) 4231.64 Tow Width lftl - .. 

a vei Total ~ft/s) 1.69 A&. vel. (Et/s) 1.34 3.83 0.75 
Max Chl Dpth lft) 5.14 Hydr. Depth lftl 2.27 3.91 0.35 
Conv. Total lcfsl 178781.5 Conv. lcfsl 120924.5 57837.0 20.0 
Length Wtd. Iftl 632.08 Wetted Per. lft) 2075.14 201.66 4.06 
Min Ch El lft) 1390.70 Shear Ilhlss ftl 0.38 0.66 0.06 
Alpha 2.08 Stream  owe; (lblft s) 0.51 2.52 0.04 
Frctn Loss lftl 1.78 Cum Volume (acre-ftl 1571.83 423.98 11.22 
C b E LOSS lftl 0.00 Cum SA (acres) 1869.97 95.60 14.60 

Warning: The energy loss was greater than 1.0 ft 10.3 ml. between the current and previous cross 
section. This may indicate the need for additional cross sections. 

FLOW DISTRIBUTION OUTPUT Profile #PF 1 

Left Sta Right Sta Flow Area W.P. % Conv. Hydr D. Velocity 
lftl lftl lcfsi ISq ftl ift) (ftl lft/sl 
7698.13 8242.35 1290.95 982.92 442.35 13.88 2.22 1 . 3 1  

Warning: The energy loss was greater than 1.0 ft (0.3 ml. between the current and previous cross 
section. This may indicate the need for additional cross sections. 

CROSS SECTION RIVER: Powerline FRS 
REACH: Powerline RS: 12.576 

INPUT 
Description: 10,000 Station located in channel immediately north of Pecos 

Avenue between Crismon Road alignment and Ellsworth Road. 
Station Elevation Data nun= 3 5 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
4455.26 1396.5 4470 1396 4520 1396 4540 1396 47851395.9 

5510 1395.8 5750 1395.6 5785 1395.5 5815 1394.6 5920 1394.4 
6215 1394.4 6365 1394.3 6665 1394 6770 1393.8 6915 1 3 9 3 . 1  

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

4455.26 .1 9855 .0510056.98 .05 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan 
985510056.98 490 502.49 500 .I -3 

Ineffective Flow num= 1 
Sta L Sta R Elev 

4455.26 7250 1396 

CROSS SECTION OUTPUT Profile tPF 1 

E.G. Elev lftl 1394.15 Element 
Vel Head lftl 0.10 Wt. n-Val 

Left OB Channel 
0.100 0.050 

Right OB 
0050 ~-~ 

W.S. Elev lfti 1394.04 Reach Len. lftl 490.00 502.49 500.00 
Crit W.S. lfti 1393.14 Flow Area lsq ftl 4902.77 805.65 4.75 
E.G. Slope Iftlftl 0.002948 Area lsq ftl 5385.07 805.65 4.75 
Q Total Icfsl 9302.00 Flow lcfsl 6030.01 3266.27 5.73 
Top Width lft) 3442.05 Top Width lftl 3232.84 201.98 7.23 

a Vel Total Iftlsl 1.63 A V ~ .  Vel. lftlsl 1.23 4.05 1.21 
Max Chl Dpth lftl 5.04 Hydr. Depth lftl 1.88 3.99 0.66 
Conv. Total lcfsl 171308.0 Conv. lcfsl 111050.2 60152.4 105.5 
Length Wtd. I £ t 1 494.28 Wetted Per. lft) 2605.06 202.31 7.35 
Min Ch El lft) 1389.00 Shear (lblsq ftl 0.35 0.73 0.12 
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2 . 5 5  Stream Power Ilblft si 0 . 4 3  2 . 9 7  0 . 1 4  
1 . 4 1  Cum Volume (acre-ftl 1 4 7 3 . 7 5  4 1 4 . 5 1  1 1 . 1 8  
0 . 0 0  Cum SA (acres) 1 8 1 2 . 4 8  9 3 . 2 0  1 4 . 5 4  

warning:   he energy loss was greater than 1 . 0  ft 1 0 . 3  mi. between the current and prevlous cross 
section. This may indicate the need far additional cross sections. 

FLOW DISTRIBUTION OUTPUT Profile UPF 

Left Sta Right Sta 
ift) lft) 
7 1 5 5 . 1 3  7 6 9 5 . 1 0  

Flow 
lcfs) 

8 9 2 . 7 6  
1 0 9 5 . 5 0  

W.P. 8 Conv. 
lft) 

4 4 5 . 1 0  9 . 6 0  

Hydr D. Velocity 
lit) Iftls) 
1 . 7 3  1 . 1 6  
1 . 7 4  1 . 1 6  
1 . 8 0  1 . 1 9  
1 . 9 8  1 . 2 7  

Area 
isq £ti 
7 7 0 . 4 2  
9 4 1 . 0 7  
9 7 1 . 5 0  

Warning: The energy loss was greater than 1 . 0  ft ( 0 . 3  m). between the current and previous cross 
section. This may indicate the need for additional cross sections. 

CROSS SECTION RIVER: Powerline FRS 
REACH: Powerline 8s: 1 2 . 4 8 1  

INPUT 
Description: 1 0 . 0 0 0  Station located in channel inmediately north of Pecos 

Avenue between Crismon Road alignment and Ellsworth Road. 
Station Elevation Data num= 3 4  

sta Elev Sta Elev Sta Elev sta Elev Sta Elev 
4 4 9 1 . 2 4  1 3 9 4 . 6  4525  1 3 9 5  4810 1 3 9 5  5440 1 3 9 4 . 3  5 7 5 0  1 3 9 4 . 3  

5780  1 3 9 4 . 3  5795  1 3 9 4  5880 1 3 9 3 . 5  6040  1 3 9 3 . 2  6430  1 3 9 2 . 9  
6930  1 3 9 2 . 4  7130 1 3 9 2  7155 1 3 9 3  7180 1 3 9 1 . 4  7 2 3 5  1 3 9 1 . 2  
7 4 9 5  1 3 9 1 . 5  8 2 2 5  1 3 9 1 . 5  8 5 0 5  1 3 9 2  8 5 3 0  1 3 9 0  8 5 6 0  1 3 8 9 . 9  
8860  1 3 9 0  9 2 1 0 . 0 8  1 3 8 9 . 4 8  9510 1 3 9 0 . 4  9 8 1 5  1 3 9 0 . 2  9830  1 3 9 0  
9845 1 3 8 9  9 8 5 5  1 3 9 0  9 8 7 5  1 3 9 0  9965 1 3 8 8  1 0 0 0 0 1 3 8 7 . 3 5  

1 0 0 4 5  1 3 8 8  1 0 0 5 3 . 2  1 3 9 0  1 0 0 7 0  1 3 9 4  1 0 0 8 5  1 3 9 5 . 8  

Manning's n Values num= 3  
Sta n Val Sta n Val Sta n Val 

4 4 9 1 . 2 4  .1 9875 . 0 5  1 0 0 5 3 . 2  . 0 5  

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan 
9875 1 0 0 5 3 . 2  490 5 2 0 . 3 7  500  .1 . 3  

Ineffective Flow n m =  1 
Sta L Sta R Elev 

4 4 9 1 . 2 4  6900 1394 

CROSS SECTION OUTPUT Profile #PF 1 

E.G. Elev Ifti 
Vel Head Ift) 
W.S. Elev Ift) 
Crit W.S. Ift) 
E.G. Slope Iftlft) 
Q Total lcfsl 
Top Width (ft) 
V e l  Total (ftlsl 
Max Chl Dpth (it) 
Conv. Total (cis) 
Length Wtd. lit) 
Min Ch El lft) 
Al~ha 

Element Left OB Channel 
Wt. n-Val. 0 . 1 0 0  0 . 0 5 0  
Reach Len. Iftl 4 9 0 . 0 0  520 .37  
Flow Area lsq ft) 5 2 2 9 . 4 9  7 5 4 . 0 6  
Area lsq f t) 5 2 5 0 . 8 5  7 5 4 . 0 6  
Flow Icfs) 6 1 8 6 . 8 9  3 0 8 8 . 1 1  
Top Width (ft) 3 1 6 6 . 9 4  1 7 8 . 2 0  
Avg. Vel. Iftlsl 1 . 1 8  4 . 1 0  
Hydr. Depth (£ti 1 . 7 7  4 . 2 3  
Conv. lcfs) 1 1 7 3 3 7 . 5  5 8 5 6 7 . 6  
wetted per. Iftl 2 9 6 0 . 4 6  1 7 8 . 4 7  
Shear (lblsq f tl 0 . 3 1  0 . 7 3  
Stream Power (lblft s )  0 . 3 6  3 . 0 0  
Cum Volume (acre-ft) 1 4 1 3 . 9 3  4 0 5 . 5 1  
Cum SA (acres) 1 7 7 6 . 4 8  9 1 . 0 0  

Right 08 
0 . 0 5 0  

500 .00  

Frctn Loss lft) 
C & E Loss lit1 

Warning: Divlded flow computed for this cross-section. 
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Warning: The energy loss was greater than 1.0 ft 10.3 mi. between the current and previous cross 
section. This may indicate the need for additional cross sections. 

FLOW DISTRIBUTION OUTPUT Profile PPF 1 

Warning: Divided flow computed for this cross-section. 
Warning: The energy loss was greater than 1.0 ft 10.3 ml. between the current and previous cross 

section. This may indicate the need for additional cross sections. 

CROSS SECTION RIVER: Powerline FRS 
REACH; Powerline RS: 12.382 

INPUT 
Description: 10,000 Station located in channel imediately north of Pecos 

Avenue between Crismon Road alignment and Ellsworth Road. 
Station Elevation Data nun= 3 1 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
4480.79 1393.6 4500 1393.7 4750 1393.6 5375 1393.5 5760 1393.2 

Mannino's n Values num= 3 - 
Sta n Val Sta n Val Sta n Val 

4480.79 .l 9880 .05 10050 .05 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan 
9880 10050 905 657.07 660 .1 .3 

Ineffective Flow nun= 1 
Sta L Sta R Elev 

4480.79 6500 1394 

CROSS SECTION OUTPU'F Profile #PF 1 

E.G. Elev ift) 1391.09 Element Left OB Channel Right OB 
Vel Head if tl 0.12 Wt. n-Val. 0.100 0.050 0.050 
W.S. Elev lftl 1390.97 Reach Len. Ift) 905.00 657.07 660.00 
Crit W.S. ift) 1390.03 Flow Area lsq ft) 5028.50 652.15 31.34 
E.G. Slope lftlft) 0.003948 Area isq ft) 5028.50 652.15 31.34 
Q Total icfs) 9302.00 Flow lcfsl 6236.48 2983.55 81.96 
Top Width Iftl 3472.78 Top Width Ift) 3284.14 170.00 18.64 
Vel Total Iftlsl 1.63 Avg. Vel. lft/sl 1.24 4.57 2.62 
Max Chl Dpth lft) 4.70 Hydr. Depth lftl 1.53 3.84 1.68 
Conv. Total icfs) 148050.4 Conv. lcfs) 99259.7 47486.2 1304.5 
Length Wtd. ift) 843.63 Wetted Per. ift) 3284.20 170.04 18.90 
Min Ch El ift) 1386.27 Shear Ilblsq ft) 0.38 0.95 0.41 
Alpha 2.94 Stream Power ilblft s )  0.47 4.32 1.07 
Frctn Loss ift) 2.41 Cum Volume lacre-ft) 1356.11 397.11 10.81 
C & E LOSS ift) 0.03 Cum SA [acres) 1740.20 88.92 14.26 

Warning: The energy loss was greater than 1.0 ft 10.3 mi. between the current and previous cross 
section. This may lndicate the need for additional crass sections. 
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Alpha 
Frctn Loss iftl 
C & E LOSS Iftl 

1 . 5 8  Stream Power llblft sJ 0 . 1 4  4 . 3 3  0 . 2 7  
4 . 0 1  Cum Volwne lacre-f tl 1 1 2 4 . 6 2  2 4 4 . 8 4  9 . 3 7  
0 . 0 9  Cum SA (acres) 1 6 1 4 . 6 1  5 4 . 8 7  1 2 . 6 6  

warning: Divided flow computed for this cross-section. 
warning: The conveyance ratio (upstream conveyance divided hy downstream conveyance) is less 

than 0 . 7  or greater than 1 . 4 .  This may indicate the need for additional cross sections. 
Warning: The energy loss was greater than 1 . 0  ft ( 0 . 3  ml. between the current and prevlous cross 

section. This may indlcate the need for additional cross sections. 

FLOW DISTRIBUTION OUTPUT Profile #PF 1 

Left Sta Right Sta Flow Area W.P. $ Conv. Hydr D. Veloclty 
lit) Iftl lcfsl 1sq ftl Iftl ifti 1ft1s1 
4 4 8 2 . 5 0  5 5 5 7 . 5 0  6 6 5 .  65  4 9 6 . 0 3  3 5 2 . 2 3  6 . 7 2  1 . 4 1  1 . 3 4  
5 5 5 7 . 5 0  6 6 3 2 . 5 0  1 8 . 8 3  3 7 . 4 5  1 1 6 . 1 1  0 . 1 9  0 . 3 2  0 . 5 0  
6632.50  9 9 1 1 . 5 0  
9 9 1 1 .  5 0  9 9 6 5 . 5 0  1 8 6 8 . 4 3  3 0 6 . 4 8  5 1 . 3 3  1 8 . 8 7  6 . 1 2  6 . 1 0  
9 9 6 5 . 5 0  1 0 0 1 9 . 5 0  3 4 6 4 . 9 1  4 5 3 . 0 3  5 4 . 0 0  3 5 . 0 0  8 . 3 9  7 . 6 5  
1 0 0 1 9 . 5 0  1 0 0 7 3  . 5 0  3 2 4 5 . 2 3  4 3 6 . 0 3  5 4 . 1 4  3 2 . 7 8  8 . 0 7  '7.44 

Warning: Divided flow computed for this cross-section. 
Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less 

than 0 . 7  or greater than 1 . 4 .  This may indicate the need for additional crass sections. 
Warning: The energy loss was greater than 1 . 0  ft ( 0 . 3  ml. between the current and previous cross 

section. This may indicate the need for additional cross sections. 

CROSS SECTION RIVER: Powerline FRS 
REACH: Powerline RS: 1 0 . 6 6 0  

INPUT 
DISCTIP~~O~: 
Station Elevation Data nun= 7  1 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
- 7 2 7 . 5  1 3 7 7 . 6  - 5 9 7 . 5  1 3 7 8  - 5 8 7 . 5  1 3 8 0  - 5 6 2 . 5  1 3 8 0  4 2 . 5  1 3 7 8  

Mannina's n Values nun= 7  - ~ ~ ~ ~ - ~ ~ <  ~ ~ 
- -  - 

sta n Val Sta n Val Sta n Val Sta n Val Sta n Val 
- 7 2 7 . 5  .1 2 2 5 2 . 5  . 0 5  3 6 3 2 . 5  , 0 3 5  5 2 8 7 . 5  . 0 5  9 8 3 2 . 5  . 0 3  

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan 
9 8 3 2 . 5  1 0 4 3 2 . 5  1 4 0 0  2 0 8 9 . 3 2  1 0 5 0  .1 . 3  

Ineffective Flow num= 1 
Sta L Sta R Elev 

1 0 4 4 8 . 2 4 1 1 5 9 1 . 8 1  1 3 7 8 . 6 7  

CROSS SECTION OUTPUT Profile #PF 1 

E.G. Elev (ftl 
Vel Head (ft) 
W.S. Elev (ft) 
Crit W.S. ift) 

1 3 7 5 . 6 6  Element Left OB Channel Right OB 
0 . 3 7  Wt. n - V a l .  0 . 0 5 2  0 . 0 3 0  0 . 0 1 9  

1 3 7 5 . 2 9  Reach Len. Iftl 1 4 0 0 . 0 0  2 0 8 9 . 3 2  1 0 5 0 . 0 0  
1 3 7 5 . 0 0  Flow Area lsq fti 2 8 0 8 . 8 4  1 1 4 9 . 7 6  5 9 . 3 0  

E.G. Slope lftlft) 0 . 0 0 3 1 6 0  Area Isq ft) 2808.84  1 1 4 9 . 7 6  5 9 . 3 0  
Q Total lcfs) 9 9 0 0 . 0 0  Flow (cis) 3 0 3 3 . 4 3  6 7 1 2 . 9 6  1 5 3 . 6 1  
Top Width Ift) 5 9 7 8 . 0 9  Top Width lftl 5 3 3 3 . 3 1  3 7 6 . 7 0  2 6 8 . 0 9  
Vel Total Iftlsi 2 . 4 6  Avg. Vel. Iftlsl 1 . 0 8  5 . 8 4  2 . 5 9  
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Max Chl Dpth lftl 9 . 2 9  Hydr. Depth (ft) 0 . 5 3  3 . 0 5  0 . 2 2  
Con". Total Icfsl 1 7 6 1 0 0 . 2  Conv. lcfs) 53958 .3  119409 .5  2737.4  
Lenuth Wtd. Ift) 
~in-ch E l  let) 
Alpha 
Frctn Loss lftl 
C h E LOSS Ift) 

1 6 6 0 . 4 3  Wetted P e r .  lftl 
1 3 6 6 . 0 0  Shear (Iblsq it1 

3 . 8 8  Stream Power Ilbltt s )  0 . 1 1  3 . 5 0  0 . 1 1  
5 . 4 6  Cumvolume lacreft) 1 0 6 5 . 9 2  1 8 9 . 1 9  8 . 3 1  
0 . 0 5  Cum SA lacresi 1 5 1 2 . 7 2  4 1 . 8 7  8 . 6 0  

Warning: Divlded flow computed for this cross-section. 
Warning: The energy loss was greater than 1 . 0  ft 1 0 . 3  ml. between the current and previous cross 

section. This may indicate the need for additional cross sections. 

FLOW DISTRIBUTION OUTPUT Profile #PF 1 

Warning: Divided flow computed for this cross-section. 
Warning: The energy l o s s  was greater than 1 . 0  ft 1 0 . 3  m). between the current and previous cross 

section. This may indicate the need for additional cross sections. 

CROSS SECTION RIVER: Powerline FRS 
REACH: Powerline RS: 10 .264  

INPUT 
Description: 
Station Elevation Data 

Sta Elev Sta 
-1765 1374 -1755  

num= 
E l e v  

1 3 7 2 . 7  
1 3 7 1 . 8  
1 3 6 9 . 7  

1370 
1 3 7 1 . 8  

1 3 6 8  
1 3 7 2 . 5  

1 3 6 8  
1370  
1372  
1370 
1370 
1372  

1 3 6 7 . 7  
1370  

1 3 6 8 . 5  
1372  
1 3 6 1  
1370 
1366  

98  
Sta 

1 7 1 0  
-400 

850 
1305  
1545  
2060 
2440 
3065 
3655 
4190 
4640 
4935 
5365 
5815 
7090 
8135 
9405 

10115 
11455  
11535  

Elev 
1 3 7 2 . 7  
1 3 7 1 . 4  
1 3 6 8 . 6  

1368  
1370 

1 3 6 7 . 7  
1372 

1 3 6 9 . 5  
1 3 6 9 . 8  
1 3 7 2 . 6  
1 3 6 9 . 2  
1 3 7 0 . 6  
1 3 7 3 . 6  

1368  
1 3 7 0 . 3  
1 3 6 9 . 4  

1374 
1370 

1 3 6 9 . 3  
1372 

Elev 
1372  

1 3 7 1 . 5  
1374 

1 3 6 7 . 5  
1 3 6 9 . 4  

1 3 6 8  
1370  

1 3 6 8 . 7  
1 3 6 9 . 9  

1372  
1369  
1370  
1 3 7 2  
1370  
1370  

1 3 6 8 . 9  
1 3 7 4 . 6  

1372  
1370 

Sta 
-780  
3 3 0  
1070 
1330 
1770 
2205 
2735 
3305 
3880 
4400 
4800 
5035 
5600 
6305 
7865 
8855 
9895 

10335 
11485 

Elev 
1 3 7 1 . 9  
1 3 7 0 . 9  

1374 
1368  

1 3 6 9 . 8  
1370 
1368 
1370 
1369  
1370 
1370 

1 3 6 8 . 6  
1370 
1369  

1 3 7 0 . 5  
1370 
1374 
1376  

1 3 7 2 . 1  

Manning's n Values num= 7  
Sta n Val Sta n Va l  Sta n Val Sta n Val Sta n Val  

-1765 .1 1070 . 0 5  1305  , 0 3 5  5600 - 0 5  9790 . 3  
10335 . 05  11485  , 0 1 5  

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan 
9790 10335  1450 1 9 0 0 . 3 6  1480  .1 . 3  

- 
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CROSS SECTION OUTPUT 

E.G. Elev lftl 
Vel Head lftl 
W.S. Elev lit1 
Crit W.S. (ftl 
E.G. Slope Iftlfti 
Q Total (cf.31 
Top Width lft) 
V e l  Total Iftlsi 
Max Chl Dpth lftl 
Conv. Total ( c f s )  
Length Wtd. (ftl 
Min Ch El lftl 
Aloha 
~ r c t n  Loss lftl 
C & E LOSS Ifti 

Profile UPF 1 

1 3 7 0 . 1 4  Element Left 08 Channel Right OB 
0 . 1 9  Wt. n-Val. 0 . 0 4 1  0 . 3 0 0  0 . 0 1 6  

1 3 6 9 . 9 5  Reach Len. lftl 1 4 5 0 . 0 0  1 9 0 0 . 3 6  1 4 8 0 . 0 0  
Flow Area Isq Ltl 3 7 5 3 . 4 2  1 3 7 7 . 8 9  1 3 4 . 3 3  

0 . 0 0 3 4 3 0  Area lsq it1 3 7 5 3 . 4 2  137'7.89 134 3 3  
9 9 0 0 . 0 0  Flow Icfsl 7 2 6 4 . 9 7  1 4 4 8 . 2 3  1 1 8 6 . 8 0  
5251.64  Top Width lft) 4 9 2 3 . 2 1  1 9 7 . 9 6  1 3 0 . 4 7  

1 . 8 8  Avg. V e l .  Iftlsl 1 . 9 4  1 . 0 5  8 . 8 4  
8 . 9 5  Hydr. Depth Iftl 0 . 7 6  6 . 9 6  1 . 0 3  

1 6 9 0 4 4 . 7  Conv. lcfsl 1 2 4 0 5 1 . 1  2 4 7 2 8 . 9  2 0 2 6 4 . 8  
1 5 8 1 . 5 6  Wetted Per. Iftl 4 9 2 3 . 7 1  1 9 9 . 7 7  1 3 1 . 8 5  
1 3 6 1 . 0 0  Shear Ilblsq ft) 0 . 1 6  1 . 4 8  0 . 2 2  

3 . 4 7  Stream Power llb/ft s )  0 . 3 2  1 . 5 5  1 . 9 3  
6 . 2 5  Cum Volume (acre-it1 9 6 0 . 4 7  1 2 8 . 5 7  5 . 9 7  
0 . 0 4  Cum SA (acres) 1 3 4 7 . 9 0  2 8 . 0 9  3 . 8 0  

Warning: Divided flow computed for this cross-section. 
Warning: The energy l o s s  was greater than 1 . 0  it 1 0 . 3  m). between the current and 

section. This may indicate the need for additional cross sections. 

FLOW DISTRIBUTION OUTPUT Profile #PF 1 

Left Sta Right Sta Flow Area W.P. % Conv. Hydr D. 
Iftl lft) ICES) 1sq it) Iftl Iftl 
6 0 9 . 5 0  5 4 6 . 0 0  4 . 9 0  2 4 . 4 4  2 3 3 . 6 2  0 . 0 5  0 . 1 0  
546 .00  1 7 0 1 . 5 0  599 .62  4 7 2 . 4 8  6 4 2 . 2 1  6 . 0 6  0 .74  
1 7 0 1 . 5 0  2 8 5 7 . 0 0  2 4 7 3 . 3 8  8 7 6 . 0 1  7 6 4 . 7 3  2 4 . 9 8  1 . 1 5  
2 8 5 7 . 0 0  4 0 1 2 . 5 0  9 0 3 . 1 6  5 1 3 . 9 4  9 1 3 . 7 2  9 . 1 2  0 . 5 6  
4 0 1 2 . 5 0  5 1 6 8 . 0 0  8 6 6 . 8 1  4 2 5 . 9 2  6 0 7 . 5 7  8 . 7 6  0 . 7 0  
5 1 6 8 . 0 0  6 3 2 3 . 5 0  1 4 2 8 . 5 1  7 5 5 . 9 7  7 1 6 . 1 4  1 4 . 4 3  1 . 0 6  
6 3 2 3 . 5 0  7479 . O O  6 5 . 4 9  6 4 . 3 9  1 5 2 . 2 5  0 . 6 6  0 . 4 2  
7 4 7 9 . 0 0  8 6 3 4 . 5 0  8 6 9 . 1 5  5 5 5 . 8 5  6 8 9 . 5 5  8 . 7 8  0 . 8 1  

previous cross 

Velocity 
Ift/Si 

0 . 2 0  
1 . 2 7  
2 . 8 2  
1 . 7 6  
2 .04  

Warning: Divided flow computed for this cross-section. 
Warning: The energy loss was greater than 1 . 0  ft 10.3 mi. between the current and prevlous cross 

section. This may indicate the need for additional cross sections. 

CROSS SECTION RIVER: Powerline FRS 
REACH: Powerline 85: 9 . 9 0 4  

INPUT 
Descriotion: 
Station Elevation 

Sta Elev 
-2240  1 3 6 4 . 5  

- 4 2 5  1 3 6 2 . 2  
2 2 0  1 3 6 4  

Data 
Sta 

1 9 3 0  
3 8 0  
- ~ 2 0 5  

510  
1 8 9 0  
2670 
3110 
3750 
4205 
4665 
5290 
5980 
6870 
8130 
8520 
9495 

1 0 0 3 5  
1 0 2 7 5  
1 0 3 8 0  

Elev 
1364 
1362 

1 3 6 3 . 5  
1362  

92 
Sta 

1 1 6 0  
3 6 0  
-140  

810  
1 9 3 5  
2780 
3210 
3910 
4340 
4740 
5480 
6060 
7065 
8 1 6 5  
8 7 8 5  
9 5 2 5  

1 0 0 7 0  
1 0 3 1 5  

Elev 
1 3 6 3  

1 3 6 2 . 6  
1.364 
1364 

1 3 6 2 . 2  
1364  

1 3 6 2 . 8  
1 3 6 3 . 6  

1366  
1 3 6 3 . 8  

1366  
1 3 6 1 . 1  

1364  
1 3 6 6  

1 3 6 2 . 6  
1 3 6 5 . 5  

1362  
1 3 6 6  

Sta 
- 5 7 0  
- -260  

3  5  
9 3 5  

1 9 7 0  
2940 
3335 
4050 
4465 
4880 
5 6 0 0  
6170 
7355 
8 1 9 5  
8 9 6 0  
9870 

1 0 1 4 5  
1 0 3 3 0  

Elev 
1 3 6 2  
1 3 6 6  

1 3 6 4 . 5  
1364  
1364 
1 3 6 2  

1 3 6 2 . 9  
1 3 6 2  
1 3 6 4  

1 3 6 3 . 6  
1 3 6 6 . 9  

1 3 6 2  
1 3 6 2 . 8  
1 3 6 6 . 5  

1 3 6 4  
1 3 6 6  
1 3 6 4  
1 3 6 6  

Sta 
-480  
-240  

2 1 0  
1 2 9 0  
2360 
2970 
3410 
4070 
4600 
4915 
5730 
6435 
7730 
8 2 2 0  
9095 
9 9 3 5  

1 0 2 0 0  
1 0 3 3 5  

Elev 
1362 
1366 
1364 
1 3 6 3  

1 3 6 3 . 4  
1 3 6 1 . 4  

1364  
1 3 6 1 . 9  

1 3 6 2  
1 3 6 3 . 9  

1 3 6 6  
1 3 6 3  

1 3 6 2 . 7  
1366  

1 3 6 3 . 7  
1366  
1364 
1 3 6 0  

Manning's n Values num= 7  
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Sta n Val Sta n Val Sta n Val Sta n Val Sta n Val 
2 2 4 0  .1 - 2 4 0  . 0 5  1 6 9 0  . 0 3 5  5 7 3 0  - 0 5  9 9 3 5  . 0 3  
1 0 1 4 5  . 0 5  1 0 3 3 0  , 0 1 5  

Bank Sta: Left Rlght Lengths: Left Channel Right Coeff Contr. Expan 
9935 1 0 1 4 5  2840 2 4 1 2 . 1 2  2 4 2 2 . 1 2  .1 . 3  

CROSS SECTION OUTPUT Profile UPF 1 

E.G. Elev Iftl 
Vel Head lit) . ~. 
W.S. Elev Ift) 
Crit W.S. lft) 
E.G. Slope Iftlft) 
Q Total Icfs) 
Top Wldth lftl 
Vel Total iftlsl 
Max Chl Dpth Ift) 
Conv. Total icfs) 
Length Wtd. lftl 
Mln Ch El iftl 
Alpha 
Frctn Loss iftl 
C & E LOSS lftl 

Element Left OB Channel Right OB 
Wt. n-Val. 0 . 0 5 0  0 . 0 3 0  0 . 0 1 5  
Reach Len. lftl 2 8 4 0 . 0 0  2 4 1 2 . 1 2  2422.12  
Flow Area lsq ftl 2 9 4 6 . 1 2  5 6 6 . 8 1  8 2 . 3 8  
Area isq ft) 2 9 4 6 . 1 2  5 6 6 . 8 1  8 2 . 3 8  
Flow icfsl 4 7 6 2 . 8 2  4 1 9 4 . 6 3  9 4 2 . 5 5  
Top Wldth lftl 4 7 0 3 . 8 4  1 7 2 . 6 6  3 5 . 2 8  
Avg. Vel. iftls) 1 . 6 2  7 . 4 0  1 1 . 4 4  
Hydr. Depth lft) 0 . 6 3  3 . 2 8  2 . 3 3  
Conv. Icfs) 7 0 1 5 7 . 6  6 1 7 8 8 . 0  1 3 8 8 4 . 1  
Wetted Per. iftl 4 7 0 4 . 0 4  1 7 3 . 6 0  3 7 . 1 2  
Shear ilblsq ftl 0 . 1 8  0 . 9 4  0 . 6 4  
Stream Power ilblft s )  0 . 2 9  6 . 9 5  7 . 3 1  
Cum Volume (acreeft) 8 4 8 . 9 7  8 6 . 1 5  2 . 2 9  
Cum SA lacresl 1 1 8 7 . 6 7  2 0 . 0 1  0 . 9 8  

Warning: Divided flow computed for this cross-section. 
Warning: The energy loss was greater than 1 . 0  ft 1 0 . 3  ml. between the current and previous cross 

section. This may indicate the need for additional cross sections. 

FLOW DISTRIBUTION OUTPUT Profile #PF 1 

Left Sta 
lft) 
2 2 4 0 . 0 0  
- 1 0 2 2 . 5 0  

Right Sta Flow 
Iftl ICf.51 

- 1 0 2 2 . 5 0  3 2 . 5 6  
1 9 5 . 0 0  6 5 9 . 7 0  

Area 
isq ftl 

8 3 . 5 1  

W.P. 8 Conv. 
ifti 

3 5 0 . 4 9  0 . 3 3  
6 8 2 . 4 2  6 . 6 6  
5 5 0 . 3 5  2 . 9 6  

4 7 . 9 0  0 . 5 0  
7 3 1 . 8 4  8 . 7 7  
4 7 2 . 2 7  9 . 2 9  

Hvdr 0. Velocity 

Warning: Divlded flow computed for this cross-section. 
Warnlng: The energy loss was greater than 1 . 0  ft 10.3  m). between the current and previous cross 

section. This may indicate the need for additional cross sections. 

CROSS SECTION RIVER: Powerline FRS 
REACH: Powerline RS: 9 . 4 4 7  

INPUT 
Description: 
Station Elevation Data nun= 7 3  

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
-3505  1 3 5 4 . 8  -3325  1 3 5 6  5 3 1 0  1 3 5 6  -3260 1 3 5 4  - 2 8 7 5  1354 
2 5 0 5  1 3 5 3 . 8  2 0 0 5  1354 -1525 1354 -1325 1 3 5 4  8 9 5  1 3 5 4 . 1  

7 2 5  1 3 5 4  -685  1 3 5 4 . 7  -520  1 3 5 8  5 0 5  1 3 5 8  4 9 0  1356 
3 0  1354 4 5  1 3 5 3 . 4  65  1354 3 3 5  1 3 5 4 . 8  8 6 5  1 3 5 4 . 4  

1 0 7 5  1354 1 4 3 5  1 3 5 3  1 9 2 0 1 3 5 2 . 5  2 0 5 5  1 3 5 2 . 4  2 5 9 5  1354 
2735 1354 3375 1 3 5 3 . 5  3600  1 3 5 3  3 7 3 5  1 3 5 4  3 8 4 5  1 3 5 3 . 1  
3945  1 3 5 3 . 3  4230  1 3 5 3  4685 1 3 5 3 . 3  5 1 2 5  1 3 5 3  5 6 2 0  1353 
6 2 1 5  1 3 5 2  6380 1354 6505 1 3 5 6  6550 1 3 5 6  6680 1354 
6 7 7 5  1 3 5 2  6825 1 3 5 0 . 9  6875  1 3 5 2  6915 1 3 5 4  6935 1352 
6965 1 3 5 0 . 1  6985  1 3 5 2  7 0 4 5  1354 7 1 2 5  1 3 5 4  7 3 1 5  1353 
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Manning's n Values nun= 5 
Sta n Val Sta n Val Sta n Val Sta n Val Sta n Val 

3505 .1 -505 .05 3600 ,035 9165 .05 9915 .03 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9915 10055 1600 1887.23 1897.23 .1 . 3  

CROSS SECTION OUTPUT Profile dPF I 

E.G. Elev iftl 
Vel Head iftl 
W.S. Elev ift) 
Crit W.S. iftj 
E.G. Slope Ift/ftl 
Q Total lcfsl 
Top Width Iftl 
Vel Total Ift/sl 
Max Chl Dpth Iftl 
Canv. Total icfsl 
Length Wtd. Iftl 
Min Ch El ift) 
Alpha 
Frctn Loss iftl 
C & E Loss Iftl 

Element 
Wt. "-Val. 
Reach Len. lit1 
Flow Area lsq ft) 
Area isq ftl 
Flow lcfsl 
Top Width (it1 
Ava. Vel. lft/si 
~ydr. Depth Iftl 
Con". icfsl 
Wetted Per. ift) 
Shear llb/sq ftl 
Stream Power ilb/ft si 
Cum Volume (acre-ftl 
Cum SA lacresl 

Left OB 
0.037 

Channel Right 08 
0.030 

Warnlng: The energy equation could not be balanced within the specified number of iterations. The 
program used critical depth for the water surface and continued on with the calculations. 

Warning: Divided flow computed for this cross-section. 
warning:  he energy loss was greater than 1.0 it 10.3 m). between the current and previous cross 

section. This may indicate the need for additional crass sections. 
Warning: During the standard step iterations, when the assumed water surface was set equal to 

critical depth, the calculated water surface came back below critical depth. This indicates 
that there is not a valid subcritical answer. The program defaulted to critical depth. 

FLOW DISTRIBUTION OUTPUT Profile #PF 1 

Left Sta Right Sta Flow Area W.P. % Con". Hydr D. Velocity 
iftl (ftl iCfS1 1sq ftl lftl lfti iftlS1 
-821.00 521.00 0.02 0.12 3.72 0.00 0.03 0.16 
521 .OO 1863.00 360.07 331.63 594.95 3.64 0.56 1.09 

Warning: The energy equation could not be balanced within the specified nwnber of iterations. The 
program used critical depth for the water surface and continued on with the calculations. 

Warning: Divided flow computed for this cross-section. 
warning: The energy loss was greater than 1.0 ft 10.3 m). between the current and previous cross 

section. This may indicate the need for additional cross sections. 
Warning: During the standard step iterations, when the assumed water surface was set equal to 

critical depth, the calculated water surface came back below critical depth. This indicates 
that there is not a valid subcritical answer. The program defaulted to critical depth. 

CROSS SECTION RIVER: Powerline FRS 
REACH: Powerline RS: 9.090 

INPUT 
DeSCrlption: 
Station Elevation Data num= 73 

Sta Elev sta Elev Sta Elev Sta Elev Sta Elev 
- 
Pawerlinc FRS 
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Manning's n Values num= 5 
Sta n Val Sta n Val Sta n Val Sta n Val Sta 

-3460 -1 5 6 0  .05 2140 .035 9465 .05 9935 
n Val 

.03 

Bank Sta: Left Rlght Lengths: Left Channel Rlght Coeff Contr. 
9935 10080 2400 1819.85 1829.85 .1 

CROSS SECTION OUTPUT Profile #PF 1 

E.G. Elev lit1 
Vel Head Iftl 
W.S. Elev (it1 
Crit W.S. (ftl 
E.G. Slope (ftlftl 
Q Total lcfst 
Top Width lftl 
Vel Total lft/sl 
Max Chl Dpth Iftl 
Conv. Total lcfsl 

Element 
Wt. n-Val. 
Reach Len. (ftl 
Flow Area lsq f t I 
Area lsq ftl 
Flow (cis1 
Top Width (it1 
Ava. Vel. (ftlsi 

Left OB 
0.037 

Channel Right OB 
0.030 

Hvdr. Deoth lit1 . . 
Conv. Icfsl 
Wetted Per. lit1 
Shear (lblsq ftl 
Stream Power (lblft st 

. . 
Length Wtd. Iftl 
Min Ch El lftt 
Alpha 
Flctn Loss Iftl 
C & E Loss Iftl 

Cum Volume lacre-ftl 
Cum SA lacresl 

Warning: The energy equation could not be balanced within the specified number of iterations. The 
program used critical depth for the water surface and continued on with the calculations. 

Warning: Divided flow computed for this cross-section. 
Warning: The energy loss was greater than 1.0 ft (0.3 ml. between the current and previous cross 

Section. This may indicate the need for additional cross sections. 
Warning: During the standard step iterations, when the assumed water surface was set equal to 

critical depth, the calculated water surface came back below critical depth. This indicates 
that there is not a valid subcritical answer. The program defaulted to critical depth. 

FLOW DISTRIBUTION OUTPUT Profile #PF 1 

Left Sta 
Iftl 

Rioht Sta Flow 
Icfsl 
14.86 
689.57 

581.58 
4042.14 
131.13 
1927.34 
2423.97 
89.41 

Area 
(sq ftl 
47.81 
498.13 

373.68 
1353.27 
33.35 
211.91 
244.04 
21.02 

W.P. 
Iftl 

197.47 
619.18 

665.29 
973.76 
16.37 
29.56 
29.83 
9.17 

% Conv. 

0.15 
6.97 

5.87 
40.83 
1.32 
19.47 
24.48 
0.90 

Hydr D. 
Iftl 
0.24 
0.81 

Velocity 
(ftIS1 
0.31 
1.38 

1.56 
2.99 
3.93 
9.10 
9.93 
4.25 

Warning: The energy equation could not be balanced within the specified number of iterations. The 
program used critical depth Lor the water surface and continued on with the calculations. 

Warning: Divided flow computed for this cross-section. 
Warning: The energy loss was greater than 1.0 ft 10.3 "1. between the current and previous cross 

section. This may indicate the need for additional cross sections. 
Warning: During the standard step iterations, when the assumed water surface was set equal to 

critical depth, the calculated water surface came back below critical depth. This indicates 
that there is not a valid subcritical answer. The program defaulted to critical depth. 

CROSS SECTION RIVER: Powerline FRS 
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RS: 8.745 

INPUT 
Description: 
station Elevation 

Sta Elev 
-2355 1338.7 

Data 
Sta 

2275 
-2005 
-1420 

nu"= 69 
Elev Sta Elev Sta 
1338 -2255 1334 2240 
1342 -1870 1342 1835 
1337 -1105 1337.7 1040 

Elev Sta Elev 
1334 2200 1342 
1340 1825 1338 

Manning's n Values num= 5 
Sta n Val Sta n Val Sta n Val Sta n Val Sta n Val 

-2355 .05 -1040 .05 685 .15 6855 ,035 9945 .03 

~ a n k  Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9945 10055 2100 2814.07 2824.07 .1 .3 

CROSS SECTION OUTPUT Profile #PF 1 

E.G. Elev lftl 
Vel Head Ifti 
W.S. Elev lit) 
Crit W.S. lftl 
E.G. Slope lft/ftl 
Q Total lcfsl 
Top Width lftl 
Vel Total Iftls) 
Max Chl Dpth Iftl 
Conv. Total Icfsi 

1337.79 Element 
0.19 Wt. n-Val. 

1337.60 Reach Len. lftl 

Left OB 
0.062 

2100.00 
5815.05 
5815.05 
7652.19 
8013.98 

1.32 
0.73 

131542.1 
8015.24 

0.15 
0.20 

312.11 
429.32 

Channel Right OB 
0.030 

  low Area lsq ftl 
0.003384 Area ( s q  ftl 
9900.00 Flow Icfsl 
8099.95 Top Width lftl 

1.61 Avg. Vel. lft/si 
5.60 Hydr. Depth Iftl 

170182.2 Conv. lcfsi 
2262.98 Wetted Per. lftl 
1332.00 Shear Ilblsq ftl 

4.70 Stream Power llb/ft sl 
7.55 Cum Volume (acre-ftl 
0.00 Cum SA lacresi 

. . 
Length Wtd. Iftl 
Min Ch El Iftl 
Alpha 
Frctn Loss lftl 
C & E LOSS lftl 

Warning: Divided flow computed for this cross-section. 
Warning: The energy lass was greater than 1.0 ft (0.3 m). between the current and previous cross 

section. This may indicate the need for additional cross sections. 

FLOW DISTRIBUTION OUTPUT Profile #PF I 

Left Sta 
Ifti 
-2355.00 
-1125.00 

Right Sta Flow Area W.P. 
Iftl ICfSI (sq ftl lfti 
-1125.00 283.07 252.27 499.39 
105.00 355.08 407.18 1176.51 
1335.00 536.47 828.07 1021.18 
2565.00 174.54 349.35 447.97 
3795.00 0.17 2.16 44.59 
5025.00 107.07 337.76 856.99 
6255.00 362.37 723.65 924.80 
7485.00 1848.33 1357.48 1230.00 
8715.00 3243.99 1083.11 839.53 
9945.00 741.11 474.04 974.29 
9967 .OO 25.41 9.97 10.18 

% Conv. Hydr D. Velocity 
lfti Ift/Si 
0.51 1.12 
0.35 0.87 
0.81 0.65 

Warning: Divided flow computed for this cross-section. 
Warning: The energy loss was greater than 1.0 f t  10.3 m). between the current and previous cross 

section. T h i ~  may indicate the need for additional cross sections. 
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CROSS SECTION RIVER: Powerline FRS 
REACH: Powerline RS: 8.212 

INPUT 
Description: 
Station Elevation Data n m =  60 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
2205 1334 -2190 1332 -2185 1330 -2170 1330 2120 1336 
2090 1338 1900 1338 -1785 1334 1440 1332 -1055 1330 
1025 1332 -985 1332 -805 1330 6 6 5  1330 5 2 5  1329 
3 2 5  1329.5 3 5  1329.5 355 1330 425 1330 1045 1329.5 
1205 1330 1745 1330 18501329.7 1965 1330 2285 1329 
2585 1329.7 2845 1329.5 2975 1330 3415 1330.5 3680 1330 
3805 1330 3980 1330.5 4145 1330 4155 1329.6 4705 1329.5 
5455 1328.5 5645 1328 5995 1329 6295 1329 6845 1328.5 
72651328.5 7400 1328 7425 1324 7465 1324 7505 1328 
7955 1329.5 8455 1329.5 9065 1330 9270 1329.5 9705 1329.5 
9830 1329 9865 1329.7 9895 1328 99101326.6 9915 1328 
9935 1328 9965 1330 9995 1322.5 10005 1322.5 10045 1332 

Manning's n Values n m =  5 
Sta n Val Sta n Val Sta n Val Sta n Val Sta n Val 

-2205 .05 -985 ,035 355 .15 7400 ,035 9965 .03 

Bank Sta: Left Right Coeff Contr. Expan 
9965 10045 .1 -3 

CROSS SECTION OUTPUT Profile #PF I 

E.G. Elev Iftl 
Vel Head (ftl 
W.S. Elev lftl 
Crit W.S. (ftl 
E.G. Slope ift/ftl 
Q Total (cf.51 
Too Width lftl . . 
vei Total [ft/s) 
Max Chl Dpth lft) 
Conv. Total lcfsl 
Length Wtd. lftl 
Min Ch El ift) 
Alpha 
Frc tn Loss if t ) 
C h E LOSS iftl 

Element 
Wt. n-Val. 
Reach Len. If t) 
Flow Area lsq f t 1 
Area isq ftl 
Flow icfsl 
Top Width lftl 
Avg. Vel. lft/s) 
Hydr. Depth lftl 
Con". lcfsl 
Wetted Per. lit1 
Shear (lb/sq ftl 
Stream Power (lb/ft s) 
Cum Volume (acre-£ti 
Cum SA (acres1 

Warning: Divided flow computed for this cross-section 

FLOW DISTRIBUTION OUTPUT Profile #PF 1 

Left sea 
iftl 
-2205.00 

Right Sta 
(ftl 
-988.00 

Flow 
ICfSI 
0.04 

545.45 
39.69 
100.97 
21.84 
180.65 
911.55 
3662.50 
1417.11 
746.14 
125.58 
768.70 
1016.15 
347.64 
15.99 

Area 
1sq ftl 

0.42 
476.82 
233.99 
442.57 
121.60 
570.59 
1657.05 
2114.26 
901.77 
613.76 
32.38 
95.88 
112.78 
59.58 
7.00 

W.P. 
lftl 

20.18 
1036.14 
1217.00 
1217.00 
478.68 
959.82 
1217 .OO 
1217.52 
1217.00 
1217.38 
16.49 
16.43 
16.22 
16.45 
7.89 

Warning: Divided flow computed for this cross-section 

a 
SUMMARY OF MANNING'S N VALUES 

Left OB 
0.074 

Channel Right OB 
0.030 

8 Conv. Hydr D. 
lftl 

Velocity 
Iftlsl 
0.10 
1.14 
0.17 
0.23 
0.18 
0.32 
0.55 
1.73 
1.57 
1.22 
3.88 
8.02 
9.01 
5.83 
2.28 
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River S t a  Reach 

Powerline 
Powerline 
Powerl ine 
Powerline 
Powerline 
Powerline 
Powerline 
Pawerline 
Powerllne 
Powerllne 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerl ine 
Powerline 
Powerline 
Powerline 
Powerline 
Powerl ine 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Power1 ine 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
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Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
.015 
Powerline 
015 
Powerline 
,015 
Powerline 
.015 
Powerline 
Powerl ine 
Powerline 
Powerl ine 

SUMMARY O F  REACH LENGTHS 

River: Powerline F R S  

Reach Rlver Sta. Left Channel Right 

Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Power1 ine 
Powerline 
Powerline 
Powerline 
Powerline 
Powerl ine 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Power1 ine 
Powerline 
Powerline 
Powerl ine 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline - 
Powerl ine 
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Powerline 
Powerl~ne 
Powerl lne 
Powerline 
Powerline 
Powerline 
Power1 ine 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 

SUMMARY OF CONTRACTION AND EXPANSION COEFFICIENTS 
River: Powerline FRS 

Reach River Sta. Contr. Expan 

Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerl ine 
Powerline 
Powerline 
Powerline 
Powerline 
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Powerline 
Powerline 
Powerline 
Powerline 
Powerllne 
Powerllne 
Powerllne 
Powerline 
Powerline 
Powerline 
Powerline 
Powerl ine 
Powerline 
Powerline 
Powerline 
Powerl ine 
Powerline 
Powerline 
Powerline 
Powerl ine 
Powerline 
Powerl ine 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerllne 
Powerllne 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
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Profile Output Table - Star Table 1 

Q Total 
lcfsl 

6667.00 
6667.00 
6667.00 

Vel Chnl Flow Area 
IftIS) 1sq ft) 

Top Width Froude 
lft) 

# Chl 

0.50 
0.09 
0.38 
0.94 
1.00 
0.61 
0.77 
1.39 
1.02 
2.05 
2.84 
0.95 
2.60 
1.39 
1.42 
1.72 
1-18 
1.63 
1.26 
1.67 
1.15 
1.33 
1.16 
1.27 
1.17 
1.22 
1.35 
1.37 
1.63 
1.44 
1.67 
1.40 
1.70 
1.42 
1.30 
1.35 
1.21 
0.89 
1-10 
1.29 
1.41 
1.11 
1.23 
1.53 
1.10 
1.31 
1.09 
0.88 
1.44 

Reach River Sta Min Ch El W.S. Elev 
(ftl lft) 

Crit W.S. 
lft) 

E.G. Elev E.G. Slope 
lftl Iftlftl 

Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
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Powerline 15.364 
?oowellne 15.177 
Powerline 14.988 
Powerline 14.890 
Powerline 14.790 
Powerline 14.691 
Powerline 14.601 
Powerline 14.504 
Powerline 14.410 
Powerline 14.313 
Powerline 14.218 
Powerline 13.940 
Powerline 13.750 
Powerline 13.560 
Powerline 13.355 
Powerline 13.145 
Powerline 13.111 
Powerline 13.054 
Powerline 12.958 

1 Powerline 12.867 9302.00 1393.40 
Powerline 12.770 
Powerline 12.674 
Powerline 12.576 
Powerline 12.481 
Powerline 12.382 
Powerline 12.258 
Powerline 11.028 
Powerllne 10.660 
Powerline 10.264 
Powerline 9.904 
Powerline 9.447 
Powerline 9.090 
Powerline 8.745 
Powerllne 8.212 

Profile Output Table - Standard Table 2 

Reach River Sta E.G. Elev W.S. Elev 
(ftl IEtI 

Vel Head Frctn Loss C h E Loss Q Left Q Channel Q Right 
(£ti lftl lft) ICfSI (cfsl ICfSI 

Top Width 
(ftl 

Powerline 20.000 
Powerline 19.963 
Powerline 19.925 
Powerline 19.905 
Powerline 19.301 
Powerline 19.879 
Powerline 19.806 
Powerline 19.727 
Powerline 19.643 
Powerline 19.544 
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Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
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Powerline 
Powerlrne 
Powerline 
Powerline 
Powerllne 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 

Profile Output Table - H y d r c  

Reach River Sta Q Total W.S. Elev 1 
(CfSl lft) 

?nil m e  Chl 
(hrsl 

Vel Chnl 
(ftls) 

Vel Total Max Chl 
IftIS) 

Dpth H y d r  Depth 
iftl (ft) 

Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Pawerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerl~ne 
Powerline 
Powerline 
Powerline 
Powerline 
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Powerline 
Powerllne 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerllne 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
2owerline 
Powerline 
Powerline 
Powerline 
Powerllne 
Powerline 
Powerllne 
Powerline 
Powerline 
Pawerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Pawerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 
Powerline 

I Power1 ine 
Powerline 
Powerline 

i 
Powerline 
Powerline 
Powerline 
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Powerline 10.660 
Powerline 10.264 
Powerllne 9.904 
Powerline 9.447 
Powerline 9.090 
Powerline 8.745 
Powerllne 8.212 

ERRORS WARNINGS AND NOTES 
Errors Warnings and Notes for Plan : FCD 98-33 

River: Powerline FRS Reach: Powerline 8.5: 20.000 Profile: PF 1 
Warning:The conveyance ratio (upstream conveyance divided by downstream conveyance1 is less than 0.7 or greater than 1.4. 

This may indicate the need for additional cross sections. 
River: Powerline FRS Reach: Powerline RS: 19.963 Profile: PF 1 

Warning:The conveyance ratio (upstream conveyance divided by downstream conveyance1 is less than 0.7 or greater than 1.4. 
This may lndicate the need for additional cross sections. 

R~ver: Powerline FRS Reach: Powerline RS: 19.925 Profile: PF 1 
Warning:Divided flow computed for this cross-section. 
Warning:The conveyance ratio (upstream conveyance divided by downstream conveyance1 is less than 0.7 or greater than 1.4. 

This may indicate the need for additional cross sections. 
River: Powerline FRS Reach: Powerline RS: 19.905 Profile: PF 1 

Warning:The energy equation could not be balanced within the specified number of iterations. The program used critlcal depth 
for the water surface and continued on with the calculations. 

Warn1ng:Divided flow computed for this cross-section. 
Warning:During the standard step iterations, when the assumed water surface was set equal to critical depth, the calculated 

water surface came back below critical depth. This indicates that there is not a valid subcritical answer. The 
program defaulted to critical depth. 

Note: Multiple critical depths were found at this location. The critical depth with the lowest, valid, water surface was 
used. 

River: Powerline FRS Reach: Powerline RS: 19.901 Profile: PF 1 
Warn1ng:The energy equation could not be balanced within the specified number of iterations. The program used critical depth 

for the water surface and continued on with the calculations. 
Warning:Divided flow computed for this cross-section. 
Warning:The cross-section end points had to be extended vertically for the computed water surface. 
Warning:The energy loss was greater than 1.0 ft 10.3 m). between the current and previous cross section. This may indicate 

the need for additional cross sections. 
Warning:Durlng the standard step iterations. when the assumed water surface was set equal to critical depth. the calculated 

water surface came back below critical depth. This indicates that there is not a valid subcritical answer. The 
program defaulted to critical depth. 

Note: Multiple critical depths were found at thls location. The critical depth with the lowest, valid, water surface was 
1,cnii  

Rlver: Powerline FRS Reach: Powerllne RS: 19.879 Profile: PF I 
Warning:Divided flow com~uted for this cross-section. 
Warning:The energy loss was greater than 1.0 ft 10.3 m). between the current and previous cross sectlon. This may indicate 

the need for additional cross sections. 
River: Powerline FRS Reach: Powerline RS: 19.806 Profile: PF 1 

Warning:Divided flow computed for this cross-section. 
Warning:The energy loss was greater than 1.0 ft 10.3 ml. between the current and previous cross section. This may indicate 

the need for additional cross sections. 
River: Powerline FRS Reach: Powerline RS: 19.727 Profile: PF 1 

Powerline FRS 113 Spillway Flow 
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Warning:Divided flow computed far this cross-section. 
Warning:The energy loss was greater than 1.0 ft 10.3 m). between the current and previous cross section. This may indicate 

the need far additional cross sections. 
River: Powerline FRS Reach: Powerline RS: 19.643 Profile: PF 1 

Warning:Divided flow computed for this crass-section. 
Warning:~he energy loss was greater than 1.0 it (0.3 mi. between the current and previous cross section. This may indicate 

the need for additional cross sections. 
River: Powerline FRS Reach: Powerline RS: 13.544 Profile: PF 1 

Warning:The energy equation could not be balanced within the specified number of iterations. The program used critical depth 
for the water surface and continued on with the calculations. 

Warning:Divided flow computed for this cross-section. 
Warning:The energy loss was greater than 1.0 ft (0.3 mi. between the current and previous cross section. This may indicate 

the need for additional cross sections. 
River: Powerline FRS Reach: Powerline RS: 19.456 Profile: PF 1 

Warning:The energy equation could not be balanced within the specified number of iterations. The program used critical depth 
for the water surface and continued on with the calculations. 

Wa-ming:Divided flow computed for this cross-section. 
Warning:The energy loss was greater than 1.0 ft 10.3 ml. between the current and previous cross seccion. This may indicate 

the need for additional cross sections. 
Rive:: Powerline FRS Reach: Powerline RS: 19.369 Profile: PF 1 

Warning:Divided flow computed for this cross-section. 
Warning:The conveyance ratio (upstream conveyance divided by downstream conveyance1 is less than 0.7 or greater tha- 1.4. 

This mav indicate the need for additional cross sections. 
Warning:The energy lass was greater than 1.0 ft 10.3 ml. between the current and previous cross section. This may indicate 

the need for additional cross sections. 
River: Powerline FRS Reach: Powerline RS: 19.278 Profile: PF 1 

Warning:Divided flow computed for this cross-section. 
Warn1ng:The energy loss was greater than 1.0 ft 10.3 ml. between the current and previous cross section. This may indicate 

the need for additional cross sections. 
River: Powerllne FRS Reach: Powerline RS: 19.191 Profile: PF 1 -~ - 

Warning:Divided flow computed for this cross-section. 
Warning:The energy loss was greater than 1.0 ft (0.3 ml. between the current and previous cross section. Thls may indicate 

the need for additional cross sections. 
River: Powerline FRS Reach: Powerline RS: 19.100 Profile: PF 1 

Warning:Divided flow computed for this cross-section. 
Warning:The energy loss was greater than 1.0 ft (0.3 ml. between the current and previous cross section. This may indicate 

the need for additional cross sections. 
River: Powerline FRS Reach: Powerline RS: 18.999 Profile: PF 1 

Warning:The energy equation could cot be balanced within the specified number of iterations. The program used critical depth 
for the water surface and continued on with the calculations. 

Warning:Divided flow computed for this cross-section. 
Warning:The conveyance ratio lupstream conveyance divided by downstream conveyance) is less than 0.7 or greater thbr 1.4. 

This may indicate the need for additional cross sections. 
Warning:The energy loss was greater than 1.0 ft (0.3 ml. between the current and previous cross section. This may indicate 

the need for additional cross sections. 
Warn1ng:During the standard step iterations, when the assumed water surface was set equal to critlcal depth. the calculated 

water surface came back below critical depth. This indicates that there is not a valid subcritical ansser. The 
program defaulted to critical depth. 

River: Powerline FRS Reach: Powerline RS: 18.905 Profile: PF 1 
Warning:Divided flow computed for this cross-section. 
Warning:The energy loss was greater than 1.0 ft (0.3 ml. between the current and previous cross section. This may indicate 

the need for additional cross sections. 
River: Powerline FRS Reach: Powerline RS: 18.814 Profile: PF 1 

Warning:The energy equation could not be halanced within the specified number of iterations. The program used critical depth 

Powerlme FRS 
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I for the water surface and continued on wlth the calculations 
Warninq:Divided flow com~uted far this cross-section. 
Warn1ng:The energy loss was greater than 1.0 ft 10.3 mi. between the current and previous cross section. Thls may lndlcate 

the need for additional cross sections. 
River: Powerline FRS Reach: Powerline US: 18.729 Protile: PF 1 

Warning:The energy equation could not be balanced within the specified number of iterations. The program selected the water 
~ ~ 

surface that had the least amount of error between computed and assumed values. 
Warnin9:Divided flow computed for this cross-section. 
Warning:During the standard step iterations, when the assumed water surface was set equal to critical depth, the calculated 

water surface came back below critical depth. This indicates that there is not a valid subcritical answer. The 
program defaulted to crit~cal depth. 

River: Powerline FRS Reach: Powerline RS: 18.703 Profile: PF 1 
Warn1ng:The energy equation could not be balanced within the specified number of iterations. The program used critical depth 

for the water surface and continued on with the calculations. 
Warnin9:Divided flow computed for this cross-section. 
Warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7 or greater than 1.4. 

This may indicate the need for additional cross sections. 
Warning:The energy loss was greater than 1.0 ft (0.3 ml. between the current and previous cross section. This may indlcate 

the need for additional cross sections. 
River: Powerline FRS Reach: Powerline RS: 18.612 Profile: PF 1 

Warning:The energy equation could not be balanced within the specified number of iterations. The program used crltical depth 
for the water surface and continued on with the calculations. 

Warn1ng:Divided flow computed for this cross-section. 
Warning:The energy loss was greater than 1.0 ft (0.3 mi. between the current and previous cross section. This may indicate 

the need for additional cross sections. 
Warning:During the standard step iterations, when the assumed water surface was set equal to critical depth, the calculated 

water surface came back below critical depth. This indicates that there is not a valid subcritical answer. The 
program defaulted to critical depth. 

River: Powerline FRS Reach: Powerline RS: 18.520 Profile: PF 1 
Warning:The energy eguation could not be balanced within the specified number of iterations. The program used critical depth 

for the water surface and continued on with the calculations. 
Warning:Divided flow computed for this cross-section. 
Warning:The energy loss was greater than 1.0 ft (0.3 ml. between the current and previous crass section. This may indicate 

the need for additional cross sections. 
Warning:During the standard step iterations, when the assumed water surface was set equal to critical depth, the calculated 

water surface came back below critical depth. This indicates that there is not a valid subcritical answer. The 
program defaulted to critical depth. 

River: Powerline FRS Reach: Powerline RS: 18.429 Profile: PF 1 
Warning:The energy equation could not be balanced within the specified number of iterations. The program used critical depth 

for the water surface and continued on with the calculations. 
Warning:Divided flow computed for this cross-section. 
Warning:The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section. This may indicate 

the need for additional cross sections. 
Warning:During the standard step iterations, when the assumed water surface was set equal to critical depth, the calculated 

water surface came back below critical depth. This indicates that there is not a valid subcritical answer. The 
program defaulted to critical depth. 

River: Powerline FRS Reach: Powerline RS: 18.339 Profile: PF 1 
Warning:The energy equation could not be balanced within the specified number of iterations. The program selected the water 

Surface that had the least amount of error between computed and assumed values. 
Warning:Divided flow computed for this cross-section. 
Warning:The energy loss was greater than 1.0 ft (0.3 ml. between the current and previous cross section. This may lndicate 

the need for additional crass sections. 
Warning:During the standard step iterations, when the assumed water surface was set equal to critical depth, the calculated 

water surface came back below critical depth. This indicates that there is not a valid subcritical answer. The 
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program defaulted to critical depth. 
River: Powerline FRS Reach: Powerline RS: 18.245 Profile: PF 1 

Warning:The energy equation could not be balanced within the specified number of iterations. The program used critical depth 
far the water surface and continued on with the calculations. - ~ -  ~ ~ - -  ~ - ~~~~ 

Warning:Divided flow computed for this cross-section. 
Warning:The energy loss was greater than 1.0 ft 10.3 m). between the current and previous cross section. This may indicate 

the need for additional cross sections. 
warning:During the standard step iterations, when the assumed water surface was set equal to critical depth, the calculated 

water surface came back below critical depth. This indicates that tinere is not a valid subcritical answer. The 
program defaulted to critical depth. 

River: Powerline FRS Reach: Powerline RS: 18.153 Profile: PF 1 
warning:The energy equation could not be balanced within the specified number of iterations. The program used critical depth 

for the water surface and continued on with the calculations. 
Warning:Divided flow computed for this cross-section. 
warning:~he energy loss was greater than 1.0 ft 10.3 ml. between the current and previous cross section. This may indicate 

the need far additional cross sections. 
Xiver: Powerline FRS Reach: Powerline RS: 18.059 Profile: PF 1 

warning:The energy equation could not be balanced within the specified number of iterations. The program used critical depth 
for the water surface and continued on with the calculations. ~~ ~~- ~~~ 

Warning:Divided flow compated for this cross-section. 
warning:The energy loss was greater than 1.0 ft (0.3 mi. between the current and previous cross section. This may indicate 

the need for additional cross sections. 
River: Powerline FRS Reach: Powerline RS: 17.964 Profile: PF 1 

warning:The energy equation could not be balanced within the specified number of iterations. The program used critlcal depth 
for the water surface and continued on with the calculations. 

warnina:Divided flow cornouted for this cross-section. - ~ 

warning:The energy loss was greater than 1.0 ft (0.3 ml. between the current and previous cross section. This may indicate 
the need for additional cross sections. 

River: Powerline FRS Reach: Powerline RS: 17.873 Profile: PF 1 
Warning:Divided flow computed for this cross-section. 
warning:The energy loss was greater than 1.0 ft 10.3 m). between the current and previous cross section. This may indicate 

the need for additional cross sections. 
River: Powerline FRS Reach: Powerline RS: 17.778 Profile: PF 1 

warning:~he energy equation could not be balanced within the specified number of iterations. The program used critical depth 
for the water surface and continued on with the calculations. 

Warning:Divided flow computed for this cross-section. 
warning:The energy loss was greater than 1.0 ft 10.3 m). between the current and previous cross section. This may indicate 

the need for additional cross sections. 
River: Powerline FRS Reach: Powerline RS: 17.684 Profile: FF 1 

warning:The energy equation could not be balanced within the specified number of iterations. The program used critical depth 
for the water surface and continued on with the calculations. 

Warning:Divided flow computed far this cross-section. 
Warning:The energy loss was greater than 1.0 ft (0.3 mi. between the current and previous cross section. This may indicate 

the need for additional cross sections. 
River: Powerline FRS Reach: Powerline RS: 17.590 Profile: PF 1 

Warning:Divided flow computed for this cross-section. 
Warning:The energy loss was greater than 1.0 ft 10.3 mi. between the current and previous cross section. This m y  indicate 

the need for additional cross sections. 
Xiver: Powerline FRS Reach: Powerline RS: 17.494 Profile: PF 1 

Warning:Divided flow computed for this cross-section. 
Warning:The energy loss was greater than 1.0 ft 10.3 ml. between the current and previous cross section. Thls may indicate 

the need for additional cross sections. 
River: Powerline FRS Reach: Powerline 45: 17.405 Profile: PF 1 

warning:The energy equation could not be balanced within the specified number of iterations. The program selected the water 



surface that had the least amount of error between computed and assumed values. 
Warning:Divided flow computed for this crass-section. 
Warning:The energy loss was greater than 1.0 ft (0.3 ml. between the current and prevlous cross section. Thls may indicate 

the need for additional cross sections. 
Waming:During the standard step iterations, when the assumed water surface was set equal to critical depth. the calculated 

water surface came back below critical depth. This indicates that there is not a valid subcritlcal answer. The 
program defaulted to critical depth. 

River: Powerline FRS Reach: Powerline RS: 17.309 Profile: PF 1 
Waming:The energy equation could not be balanced within the specified number of iterations. The program used critical depth 

for the water surface and continued on with the calculations. 
Warning:Divided flow computed for this cross-section. 
Warning:The energy loss was greater than 1.0 ft 10.3 mi. between the current and previous cross sectlon.  his may indicate 

the need for additional crass sections. 
River: Powerline FRS Reach: Powerline RS: 17.218 Profile: PF 1 

Warning:The energy equation could not be balanced within the specified number of iterations. The program used critical depth 
for the water surface and continued an with the calculations. 

Warnin9:Divided flow computed for this cross-section. 
Warn1ng:The energy loss was greater than 1.0 ft 10.3 mi. between the current and previous cross section. This may indicate 

the need for additional cross sections. 
Warnin9:During the standard step iterations, when the assumed water surface was set equal to critical depth, the calculated 

water surface came back below critical depth. This indicates that there is not a valid subcritical answer. The 
program defaulted to critical depth. 

River: Powerllne FRS Reach: Powerline RS: 17.134 Profile: PF 1 
Warning:The energy equation could not be balanced within the specified number of iterations. The program used critical depth 

for the water surface and continued on with the calculations. 
Warning:Divided flow computed for this cross-section. 
Warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7 or greater than 1.4. 

This may indicate the need for additional cross sections. 
Wasning:The energy loss was greater than 1.0 ft 10.3 mi. between the current and previous cross section. This may indicate 

the need for additional cross sections. 
Warnin9:During the standard step iterations, when the assumed water surface was set equal to critical depth, the calculated 

water surface came back below critical depth. This indicates that there is not a valid subcritical answer. The 
program defaulted to crltical depth. 

River: Powerline FRS Reach: Powerline RS: 17.044 Profile: PF 1 
Warning:The energy equation could not be balanced within the specified number of iterations. The program used critical depth 

for the water surface and continued on with the calculations. 
Warn1ng:Divided flow computed for this cross-section. 
W2rning:Th-s energy loss was greater than 1.0 ft (0.3 ml. between the current and previous cross section. This may indicate 

the need for additional cross sections. 
Warning:During the standard step iterations, when the assumed water surface was set equal to critical depth, the calculated 

water surface came back below critical depth. This indicates that there is not a valid subcritical answer. The 
program defaulted to critical depth. 

River: Powerline FRS Reach: Powerline RS: 16.945 Proflle: PF 1 
Warning:The energy equation could not be balanced within the specified number of iterations. The program used critical depth 

for the water surface and continued on with the calculations. 
Warnin9:Divided flow computed for this crass-section. 
Warning:The energy loss was greater than 1.0 ft (0.3 mi. between the current and previous cross section. This may indicate 

the need for additional cross sections. 
Warning:During the standard step iterations, when the assumed water surface was set equal to critical depth, the calculated 

water surface came back below critical depth. This indicates that there is not a valid subcritical answer. The 
program defaulted to crltical depth. 

River: Powerline FRS Reach: Powerline US: 16.849 Profile: PF 1 
Warnin9:Divided flow computed for this cross-section. 
Warning:The energy loss was greater than 1.0 ft (0.3 mi. between the current and prevlous cross section. This may indicate 
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the need for additional cross sections. 
Rlver: Powerline FRS Reach: Powerline R S :  16.753 Profile: PP 1 

Warning:The energy equation could not be balanced within the specified number of iterations. The program used crltical depth 
for the water surface and continued on with the calculations. 

warning:Divided flow computed for this cross-section. 
Warning:The energy lass was greater than 1.0 ft 10.3 rn). between the currenc bnd previous cross section. This may ind~cate 

the need for additional cross sections. 
warning:During the standard step iterations, when the assumed water surface was set equal to critical depth, the calculated 

water surface came back below critical depth. This indicates that there is not a valid subcritical answer. The 
program defaulted to critical depth. 

Note: Multiple critical depths were found at this location. The critical depth with the lowest, valid, water surface was 
used. 

River: Powerline FRS Reach: Powerline RS: 16.665 Profile: PF 1 
Warning:The energy equation could not be balanced within the specified number of iterations. The program used critlcal depth 

far the water surface and continued on with the calculations. 
Warning:Divided flow computed for this cross-section. 
Warning:The energy loss was greater than 1.0 ft (0.3 ml. between the current and previous cross section. This may ind~cate 

the need for additional cross sections. 
Warning:During the standard step iterations, when the assumed water surface was set equal to critical depth, the calculated 

water surface came back below critical depth. This indicates that there is not a valid subcritical answer. The 
program defaulted to critical depth. 

Note: Multiple critical depths were found at this location. The critical depth with the lowest, valid, water surface was 
used. 

River: Powerllne FRS Reach: Powerline RS: 16.575 Profile: PF 1 
Warning:The energy equation could not be balanced within the specifled number of iterations. The program used critical depth 

for the water surface and continued on with the calculations. 
Wsrning:Divided flow computed for this cross-section. 
Warning:The energy loss was greater than 1.0 ft 10.3 mi. between the current and previous cross section. This may indicate 

the need for additional cross sections. 
Xiver: Powerline PRS Reach: Powerline RS: 16.468 Profile: PF 1 

Warning:The energy equation could not be balanced within the specified number of iterations. The program used critical depth 
for the water surface and continued on with the calculations. 

Warning:Divided flow computed for this cross-section. 
Warning:The conveyance raiio (upstream conveyance divided by downstream conveyance1 is less than 0.7 or greater than 1.4. 

This may indicate the need for additional cross sections. 
Warning:?he energy lass was greater than 1.0 ft 10.3 ml. between the current and previous cross section. This may indicate 

the need for additional cross sections. 
Warning:During the standard step iterations, when the assumed water surface was set equal to critical depth, the calculated 

water surface came back below critical depth. This indicates that there is not a valid subcritical answer. The 
program defaulted to critical depth. 

Note: Multiple critical depths were found at this location. The critical depth with the lowest, valid, water surface was 
used. 

River: Powerline FRS Reach: Powerline RS: 16.373 Profile: PF 1 
Warning:The energy equation could not be balanced within the specified number of iterations. The program used critical depth 

for the water surface and continued on with the calculations. 
Waming:Divided flow computed far this cross-section. 
Warning:The energy loss was greater than 1.0 ft 10.3 ml. between the current and previous cross section. This may indicate 

=he need for additional cross sections. 
Warning:During the standard step iterations, when the assumed water surface was set equal to critical depth, the calculated 

water surface came back below critical depth. This indicates that there is not a valid subcritical answer. The 
program defaulted to critical depth. 

Note: Multiple critical depths were found at this location. The critical depth with the lowest, valid, water surface was 
used. 

River: Powerline FRS Reach: Powerline RS: 16.275 Profile: PF 1 
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Warning:The energy equation could not be balanced wlthin the specified number of iterations. The program used critical depth 
for the water surface and continued on with the calculations. 

Warning:Divided flow computed for this cross-section. 
Warn1ng:The energy loss was greater than 1.0 ft (0.3 mi. between the current and previous cross section. This may indicate 

the need far additional cross sectlons. 
Warnina:Durincr the standard steD iterations. when the assumed water surface was set emal to critical deoth. the calculated - - 

water surface came back below critical depth. This indicates that there is not a valid subcritical answer. The 
program defaulted to critical depth. 

Note: Multiple critical depths were found at this location. The critical depth with the lowest, valid, water surface was 
used. 

River: Powerline FRS Reach: Powerline RS: 16.185 Profile: PF 1 
Warning:The energy equation could not be balanced within the specified number of iterations. The program used critical depth 

for the water surface and continued on with the calculations. 
Warning:Dividnd flow computed for this cross-section. 
Warning:The energy loss was greater than 1.0 ft 10.3 mi. between the current and previous cross section. This may indicate 

the need for additional cross sections. 
Warning:During the standard step iterations, when the assumed water surface was set equal to critical depth, the calculated 

water surface came back below crltical depth. This indicates that there is not a valid subcriticai answer. The 
program defaulted to critical depth. 

Note: Multiple critical depths were found at this location. The critical depth with the lowest, valid, water surface was 
used. 

River: Powerline FRS Reach: Powerline RS: 16.087 Profile: PF 1 
Warning:The energy equation could not be balanced within the specified number of iterations. The program used critical depth 

for the water surface and continued on with the calculations. 
Warning:Divided flow computed for this cross-section. 
Warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7 or greater than 1.4. 

This may indicate the need for additional crass sectlons. 
Warning:The energy loss was greater than 1.0 ft 10.3 mi. between the current and previous cross section. This may indicate 

the need for additional cross sections. 
Warning:During the standard step iterations, when the assumed water surface was set equal to critical depth, the calculated 

water surface came back below critical depth. This indicates that there is not a valid subcritical answer. The 
program defaulted to critical depth. 

River: Powerline FRS Reach: Powerline RS: 15.995 Profile: PF 1 
Warning:The energy equation could not be balanced within the specified number of iterations. The program used critical depth 

for the water surface and continued on with the calculations. 
Warning:Divided flow computed for this crass-section. 
Warning:The velocity head has chansed bv more than 0.5 ft 10.15 ml. This mav indicate the need for additional cross sections 
Warning:The energy loss was greater than 1.0 ft 10.3 mi. between the current and previous cross section. This may indlcate 

the need for additional cross sections. 
Warning:During the standard step iterations, when the assumed water surface was set equal to critical depth. the calculated 

water surface came back below critical depth. This indicates that there is not a valid subcritical answer. The 
program defaulted to critical depth. 

Note: Multiple critical depths were found at this location. The critical depth with the lowest, valid, water surface was 
used. 

River: Powerline FRS Reach: Powerline RS: 15.913 Profile: PF 1 
Warning:Divided flow computed for this cross-section. 
Warning:The energy loss was greater than 1.0 ft 10.3 mi. between the current and previous cross section. This may indicate 

the need for additional cross sections. 
Rlver: Powerline FRS Reach: Powerline RS: 15.717 Profile: PF 1 

Warning:The conveyance ratio (upstream conveyance divided by downstream conveyance1 is less than 0.7 or greater than 1.4. 
This may indicate the need for additional cross sections. 

Warning:The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section. This may indicate 
the need for additional cross sections. 

River: Powerline FRS Reach: Powerline RS: 15.529 Profile: PF 1 
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Warning:Divided flow computed far this cross-section. 
River: Powerline FRS Reach: Powerline RS: 15.177 Proflle: PE 1 

Warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7 or greater than 1.4 
This mav indicate the need for additional cross sections. 

Warning:The energy lass was greater than 1.0 ft 10.3 mi. between the current 2nd previous cross sectioc. This m y  indicate 
the need for additional cross sections. 

River: Powerline FRS Reach: Powerline RS: 14.988 Profile: PF 1 
Warning:Divided flow computed for this cross-section. 
Warning:The energy loss was greater than 1.0 ft (0.3 ml. between the current and previous cross section. This may indicate 

the need for additional cross sections. 
River: Powerline FRS Reach: Powerline RS: 14.890 Profile: PF 1 

Warning:Divided flow computed for this cross-section. 
Warning:The energy loss was greater than 1.0 ft (0.3 ml. between the current and previous cross section. This may indicate 

the need for additional cross sections. 
River: Powerline FRS Reach: Powerline RS: 14.790 Profile: PF 1 

Warning:Divided flow computed for this cross-section. 
Warning:The energy loss was greater than 1.0 ft (0.3 ml. between the current and previous cross section. This may indicate 

the need for additional cross sections. 
River: Powerline FRS Reach: Powerline RS; 14.691 Profile: PF 1 

Warning:Divided flow computed for this cross-section. 
Warning:The energy loss was greater than 1.0 ft (0.3 ml. between the current and previous cross section. This may indicate 

the need for additional crass sections- 
River: Powerline FRS Reach: Powerline RS: 14.601 Profile: PF 1 

Warning:Divided flow computed for this cross-section. 
Warning:The energy loss was greater than 1.0 ft 10.3 mi. between the current and previous cross sectlon. This may indicate 

the need for additional cross  sections. 
River: Powerline FRS Reach: Powerline RS: 14.504 Profile: PF 1 

Warning:Divided flow computed for this cross-section. 
Warning:The conveyance ratio iupstream conveyance divided by downstream conveyance) is less than 0.7 or greater than 1.4 

This may indicate the need for additional cross sections. 
Warning:The energy loss was greater than 1.0 ft (0.3 mi. between the current and previous cross section. This may indicate 

the need for additional cross sections. 
River: Powerline FRS Reach: Powerline RS: 14.410 Profile: PF 1 

Warning:Divided flow computed for this cross-section. 
Warning:The conveyance ratio (upstream conveyance divided by dournstream conveyance) is less than 0.7 ar greater than 1.4. 

This may indicate the need for additional cross sections. 
Warning:The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross sectlon. This may indicate 

the need for additional cross sections. 
River: Powerline FRS Reach: Powerline RS: 14.313 Profile: PF 1 

Warning:Divided flow computed for this crass-section. 
Warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7 or greater than 1.4. 

This may indicate the need for additional cross sections. 
Warning:The energy loss was greater than 1.0 ft (0.3 ml. between the current and previous cross section. This may indicate 

the need for additional cross sections. 
River: Powerline FRS Reach: Powerline RS: 14.218 Profile: PF 1 

Warning:Divided flow computed for this cross-section. 
WarnLng:The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7 o r  greater than 1.4. 

This may indicate the need for additional crass sections. 
River: Powerline FRS Reach: Powerline RS: 13.940 Profile: PF 1 

Warning:Divided flow computed for this cross-section. 
Warning:The cross-section end points had to be extended vertically for the computed water surface. 

River: Powerline FRS Reach: Powerline RS: 13.750 Profile: PF 1 
Warning:Divided flow computed for this cross-section. 

River: Powerline FRS Reach: Powerline RS: 13.355 Profile: PF 1 



Warning:The conveyance ratio (upstream conveyance divided by downstream conveyancel is less than 0.7 or greater than 1.4. 
This may lndicate the need for additional cross sections. 

River: Powerllne FRS Reach: Powerline RS: 13.145 Profile: PF 1 
Warning:Divided flaw computed for this cross-section. 
Warning:The conveyance ratro (upstream conveyance divided by downstream conveyance) is less than 0.7 or greater than 1.4. 

This may indicate the need for additional cross sections. 
River: Powerline FRS Reach: Powerline RS: 13.054 Profile: PF 1 

Warning:The energy loss was greater than 1.0 ft (0.3 mi. between the current and previous cross section. This may indlcate 
the need for additional cross sections. 

River: Powerllne FRS Reach: Powerline RS: 12.958 Profile: PF 1 
Warning:The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section.  his may indicate 

the need for additional cross sections. 
River: Powerline FRS Reach: Powerline RS: 12.867 Profile: PF 1 

Warning:The conveyance ratio (upstream conveyance divided hy downstream conveyance) is less than 0.7 o r  greater than 1.4. 
This mav indlcate the need for additional cross sections. 

Warning:The energy loss was greater than 1.0 ft (0.3 mi. between the current and previous cross section. This may indicate 
the need for additional cross sections. 

River: Powerline FRS Reach: Powerline RS: 12.770 Profile: PF 1 
Warning:The conveyance ratio lupstream conveyance divided by downstream conveyancel is less than 0.7 or greater than 1.4. 

This may indicate the need for additional cross sections. 
Warning:The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section. This may indicate 

the need for additional cross sections. 
River: Powerline FRS Reach: Powerline RS: 12.674 Profile: PF 1 

Warning:The energy loss was greater than 1.0 ft (0.3 ml. between the current and previous cross sectlon. Thls may indicate 
the need for additional cross sections. 

River: Powerline FRS Reach: Powerline RS: 12.576 Profile: PF 1 
Warning:The energy loss was greater than 1.0 ft 10.3 mi. between the current and previous cross section. This may indicate 

the need for additional cross sections. 
River: Powerline FRS Reach: Powerline RS: 12.481 Profile: PF 1 

Warning:Divided flow computed for this cross-section. 
Warning:The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section. This may indicate 

the need far additional cross sections. 
River: Powerline FRS Reach: Powerline RS: 12.382 Profile: PF 1 

Warning:The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section. This may indlcate 
the need for additional cross sections. 

River: Powerline FRS Reach; Powerline RS: 12.258 Profile: PF 1 
W8rning:Divided flow computed for this cross-section. 
Warning:The veloclty head has changed by more than 0.5 ft 10.15 mi. This may indicate the need for additional cross sections 
Warning:The energy loss was greater than 1.0 ft 10.3 mi. between the current and prevlous cross sectlon. This may lndlcate 

the need for additional cross sections. 
Note: The user has entered a known water surface elevation at thls cross section. 

River: Powerline FRS Reach: Powerline RS: 11.028 Profile: PF 1 
Warning:Divided flow computed for this cross-section. 
Warning:The conveyance ratio (upstream conveyance divided by downstream conveyancel is less than 0.7 or greater than 1.4. 

This may indicate the need for additional cross sections. 
Warning:The energy loss was greater than 1.0 ft (0.3 mi. between the current and previous cross section. Thls may indicate 

the need for additional cross sections. 
Rlver: Powerline FRS Reach: Powerline RS: 10.660 Profile: PF 1 

Warning:Divided flow computed far this cross-section. 
Warning:The energy loss was greater than 1.0 ft (0.3 mi. between the current and previous cross section. This may indicate 

the need for additional cross sections. 
River: Powerline FRS Reach: Powerline RS: 10.264 Profile: PF 1 

Warning:Divided flow computed for this cross-section. 
Warning:The energy loss was greater than 1.0 ft 10.3 m). between the current and previous cross section. This may indicate 
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the need for additional cross sections. 
River: Powerline FRS Reach: Powerline RS: 9.904 Profile: PF 1 

Warning:Divided flaw computed for this cross-section. 
Warnina:The enerav loss was oreater than 1.0 ft 10.3 m i .  between the current and   re via us cross section. This m a y  indicate - ~~ ~ -A - 

the need for additional cross sections. 
River: Powerline FRS Reach: Powerline RS: 9.447 Profile: PF 1 

Warning:The energy equation could not be balanced within the specified number of iterations. The progzam used critical depth 
for the water surface and continued on with the calculations. 

Warning:Divided flow computed for this cross-section. 
Warning:The energy loss was greater than 1.0 ft 10.3 m i -  between the current and previous cross sectian. This m a y  indrcate 

the need for additional cross sections. 
Warning:During the standard step iterations, when the assumed water surface was set equal to critical depth, the calculated 

water surface came Sack below critical depth. This indicates that there is not a valid subcritical answer. The 
program defaulted to critical depth. 

River: Powerline FRS Reach: Powerline as: 9.090 Profile: PF 1 
Warning:The energy emation could not be balanced within the specified rider of iterations. The program used critical depth 

for the water surface and continued on with the calculations. 
Warning:Divided flow computed for this cross-section. 
Warning:The energy loss was greater than 1.0 ft 10.3 m l .  between the current and previous cross section. This m a y  indicate 

the need for additional cross sections. 
Warning:During the standard step iterations, when the assumed water surface war set equal to critical Bepth, the calculated 

water surface came back below critical depth. This indicates that there is not a valid subcritical answer. The 
program defaulted to critical depth. 

River: Powerline FRS Reach: Powerline RS: 8.745 Profile: PF 1 
Waming:Divided flow computed for this cross-section. 
Warning:The energy loss was greater than 1.0 ft (0.3 m i .  between the current and previous cross sectioll. This m a y  indicate 

the need for additional cross sections. 
River: Powerline FRS Reach: Powerline RS: 8.212 Profile: PF 1 

Waming:Divided flow computed for this cross-section. 
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River = Powerline FRS Reach = Powerline RS = 18.059 River = Powerline FRS Reach = Powerline RS = 17.964 

Station (ft) Station (it) 



East Side SIS - Powerline FRS 113 Spillway Flow 02/13/2002 2:20:16 PM 

River = Powerline FRS Reach = Powerline RS = 17.873 

1 4 9 0 / ~ ~ 1 ~ , ' . , " ' '  " " " ' " ' "  
2000 4000 6000 8000 10000 12000 14000 16000 

Station (it) 

East Side SIS - Powerline FRS 113 Spillway Flow 02/13/2002 2:20:16 PM 

River = Powerline FRS Reach = Powerline RS = 17.684 

WS PF 1 

Ground 

Bank Sta 

- 
E 
C 
P + 
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m 

East Side SIS - Powerline FRS 113 Spillway Flow 02/13/2002 2:20:16 PM 

River = Powerline FRS Reach = Powerline RS = 17.778 

- 
Ground 

A 

14884 - i 
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4doo ' ' Good sood ' ' l'oboo ' l'zoo'o ' ' 1'4600 ' ' i600o 

Station (n) 
East Side SIS - Powerline FRS 113 Spillway Flow 02/13/2002 2:20:16 PM 

River = Powerline FRS Reach = Powerline RS = 17.590 

Station (it) Station (n) 



East Side SIS - Powerline FRS 113 Spillway Flow 02/13/2002 2:20:16 PM East Side SIS - Powerline FRS 113 Spillway Flow 02/13/2002 2:20:16 PM 

River = Powerline FRS Reach = Powerline RS = 17.494 

- 
G r y d  1 
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Station (ft) 

East Side SIS - Powerline FRS 113 Spillway Flow 02/13/2002 2:20:16 PM 

River = Powerline FRS Reach = Powerline RS = 17.309 

Legend 
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Ground * 
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1488 Legend 
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East Slde SIS - Powerline FRS 113 Splllway Flow 02/13/2002 2 20 16 PM 

R~ver = Powerllne FRS Reach = Powerl~ne RS = 17 218 
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East Side SIS - Powerline FRS 113 Spillway Flow 02/13/2002 2:20:16 PM East Side SIS - Powerline FRS 113 Spillway Flow 02/13/2002 2:20:16 PM 

River = Powerline FRS Reach = Powerline RS = 17.134 River = Powerline FRS Reach = Powerline RS = 17.044 

it---- -05 .05+ . 0 1 Legend j 1s~ 
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East Side SIS - Powerline FRS 113 Spillway Flow 02/13/2002 2:20:16 PM 

River = Powerline FRS Reach = Powerline RS = 16.945 

East Side SIS - Powerline FRS 113 Spillway Flow 02/1312002 2:20:16 PM 

River = Powerline FRS Reach = Powerline RS = 16.849 
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East Side SIS - Powerline FRS 113 Spillway Flow 02/13/2002 2:20:16 PM East Side SIS - Powerline FRS 113 Spillway Flow 02/13/2002 2:20:16 PM 

River = Powerline FRS Reach = Powerline RS = 16.753 River = Powerline FRS Reach = Powerline RS = 16.665 
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I East Side SIS - Powerline FRS 1/3 Spillway Flow 02/13/2002 2:20:16 PM 

River = Powerline FRS Reach = Powerline RS = 16.373 

East Side SIS - Powerline FRS 113 Spillway Flow 02/13/2002 2:20:16 PM 

River = Powerline FRS Reach = Powerline RS = 16.185 
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East Side SIS - Powerline FRS 113 Spillway Flow 02/13/2002 2:20:16 PM 

River = Powerline FRS Reach = Powerline RS = 16.275 I 
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East Side SIS - Powerline FRS 113 Spillway Flow 02/13/2002 2:20:16 PM 

River = Powerline FRS Reach = Powerline RS = 16.087 
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9 East Side SIS - Powerline FRS 113 Spillway Flow 02/13/2002. 2:20:16 PM 

River = Powerline FRS Reach = Powerline RS = 15.995 
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East Side SIS - Powerline FRS 113 Spillway Flow 02/13/2002 2:20:16 PM 

River = Powerline FRS Reach = Powerline RS = 15.717 
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East Side SIS - Powerline FRS 113 S~illwav Flow 02/13/2002 2:20:16 PM I 
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East Side SIS - Powerline FRS 113 Spillway Flow 02/13/2002 2:20:16 PM 

River = Powerline FRS Reach = Powerline RS = 15.529 
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East Side SIS - Powerline FRS 1/3 Spillway Flow 02/13/2002 2:20:16 PM East Side SIS - Powerline FRS 113 Spillway Flow 02/13/2002 2:20:16 PM 

River = Powerline FRS Reach = Powerline RS = 15.364 River = Powerline FRS Reach = Powerline RS = 15.177 

Legend 
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East Side SIS - Powerline FRS 1/3 Spillway Flow 02/13/2002 2:20:16 PM East Side SIS - Powerline FRS 113 Spillway Flow 02/13/2002 2:20:16 PM 
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East Side SIS - Powerline FRS 113 Spillway Flow 02/13/2002 2:20:16 PM 
River= Powerline FRS Reach = Powerline 10,OW Station is in channel just nonh RS = 14.790 
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East Side SiS - Powerline FRS 113 Spillway Flow 02/13/2002 2:20:16 PM 
River = Pawerline FRS Reach = Powerline 10.OW Station isin channel just nonh RS = 14.601 
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I East Side SIS - Powerline FRS 113 Spillway Flow 02/13/2002 2:20:16 PM East Side SIS - Powerline FRS 113 Spillway Flow 02/13/2002 2:20:16 PM 
River. Pawenine FRS Reach = Powerline 10,OW Station is in channel jun nomi RS = 14.410 ~iver = ~ a w e d n e  FRS Ream = Powenine 10,000 sation is in channeljus nonh RS= 14.313 
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e 
East Side SIS - Powerline FRS 113 Spillway Flow 02/13/2002 2:20:16 PM East Side SIS - Powerline FRS 113 Spillway Flow 02/13/2002 2:20:16 PM 

I River = Powerline FRS Reach = Powenine 410 dr flow redudion dueto spill behv RS = 13.750 Rier = Powerline FRS Reach = Powerline 10,OW Station located on approximately RS = 13.560 I 
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East Side SIS - Powerline FRS 113 Spillway Flow 02 /13 /2002  2:20:16 PM 
River = Poweriine FRS Reach = Powerline 10,OW Station located on approximately RS = 13.355 
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East Side SIS - Powerline FRS 113 Spillway Flow 02/1312002 2:20:16 PM 
Rile(= Powerline FRS Reach = Powe6ine 10,OW Station located in channel immedi RS = 13.145 



East Side SIS - Powerline FRS 113 Spillway Flow 02/13/2002 2:20:16 PM East Side SIS - Powerline FRS 113 Spillway Flow 02/13/2002 2:20:16 PM 
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East Side SIS - Powerline FRS 113 Spillway Flow 02/13/2002 2:20:16 PM 
River = Powertine FRS Reach = Powedne 10,OW Station locatedinmannel immedi RS = 12.958 
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East Side SIS - Powerline FRS 113 Spillway Flow 02'1312002 2:20:16 PM 
River = Powerline FRS Reach = Powerline 10,OW Station located in channel immedi RS = 1286i 
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East Side SIS - Powerline FRS 113 Spillway Flow 02/13/2002 2:20:16 PM East Side SIS - Powerline FRS 113 Spillway Flow 0211312002 2:20:16 PM 
River = Powerline FRS Reach = Powelline 10,OW Station loeated in channel immedi RS = 12770 River= Poweriine FRS Reach = Powedine 10,000 Station locatedin channel immedi RS = 12.674 
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East Side SIS - Powerline FRS 113 Spillway Flow 0211312002 2:20:16 PM 
River = Powerline FRS Ream = Powerline 10.000 Station located in channel immedi RS = 12.481 
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East Side SIS - Powerline FRS 113 Spillway Flow 02/13/2W2 2:20:16 PM East Side SIS - Powerline FRS 113 Spillway Flow 02/13/2002 2:20:16 PM 

wwei = Powerline FRS Reach = Powerline 10,OW Station located in channel immedi RS = 12.382 River = Powedne FRS Reach = Powefline 10,OW Station located in channel immedi RS = 12.258 
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East Side SIS - Powerline FRS 113 Spillway Flow 02/13/2002 2:20:16 PM 

River = Powerline FRS Reach = Powerline RS = 9.447 
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East Side S1S - Powerline FRS lL3 Spillway Flow 02/13/2002 2:20:16 PM East Side SIS - Powerline FRS 113 Spillway Flow 02/13/2002 2:20:16 PM 
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HEC-RAS September 1998 Version 2.2 
U.S. A m y  Corp of Engineers 
Hydrologic Engineering Center 
609 Second Street, Suite D 

Davis, California 95616-4687 
(9161 756-1104 

X X XXXXXX XXXX XXXX XX XXXX 
X X X X X X X X X  X 
X X X X X X  X X X  

PROJECT DATA 
Project Title: East Side SIS - Vineyard FRS 
pro7ect File : Vinlthr.prj 
Run Date and Time: 02/06/2002 10:51:26 RM 

Project In English units 

project Description: 
Vineyard FRS - 1/3 Flow Scenario 

Vineyard FRS Emergency Spillway to 
approximately 1.1 miles east of the intersection of Pecos Avenue and Crismon 
Road 

FCD 98~33 
Mlchael Baker Jr., Inc 

For the 2 cross sections which 
reflect the Top of Bank elevations for the CAP (x-secs 19.515 and 19.5371, the 
the cross section ends had to be extended vertically for the computed water 
surface. These extensions are in the ineffective flow portion of the cross 
sections. The modeling approach at the CAP is discussed in Section 2.2 Special 
Problems in the TDN. 

PLAN DATP 

Plan Title: 113 Spillway Flow 
plan File : m:\Folders from V\Fcdspill\TaskB\Power\Submit\DecO301\HEC1RAS\Vineyard\1third\Vinlthr.P01 

Geometry Title: Existing Condit~ons Geometry 
Geometry File : m:\Folders from V\Fcdspill\TaskB\Power\Submit\Dec0301\HEC 

RAS\Vineyard\lthird\Vinlthr.GOl 

Flow Title : 113 Flow Profile (Mixed Flow Regime1 
Flow File : m:\Folders from V\Fcdspill\TaskB\Power\subm1t\DecO301\HEC 

RAS\Vlneyard\lthird\Vinlthr.FOl 

Plan Summary Information: 
Nwnber of: Cross Sections = 66 Mulitple Openings = 0 

Culverts = 0 Inline Weirs = 0 
Bridges = 0 

Computational Information 
Water surface calculation tolerance = 0.01 
Critical depth calculaton tolerance = 0.01 
Maximum number of interations = 20 
Maximm d~ffererice tolerance = 0.3 
Flow tolerance factor = 0001 

Computation Options 
Critical depth computed only where necessary 
Conveyance Calculation Method: At breaks i n  n values only 
Friction Slope Method: Average Conveyance 
Computatronal Flow Regime: Mixed Flow 

Vineyard FRS 113 S)xllwsy Flow 
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FLOW DATA 

Flow Title: 113 Flow Profile [Mixed Flow Regime) 
 low File : v:\Fcdsgill\TaskB\~ower\Submit\~ecO301\HEC-RAS\Vineyard\lthird\Vin1thr.FOl 

Flow Data IcEsI 

River Reach RS PF 1 
Vineyard FRS Vineyard 20.000 3233 
Vlneyard FRS Vineyard 14.523 3233 
Vineyard FRS Vineyard 3 9900 

Boundary Conditions 

River Reach Profile 

Vineyard FRS Vineyard PF 1 

Upstream 

Critical 

Downstream 

Known WS = 1416.75 

GEOMETRY DATA 

Geometry Title: Existing Conditions Geometry 
Geometry File : v:\Fcdspill\TaskB\Power\Submit\Dec03Ol\HEC-RAS\Vineyard\lthird\Vinlthr.GO1 

CROSS SECTION RIVER: Vineyard FRS 
REACH: Vineyard RS: 20.000 

INPUT 
Description: Emergency Spillway Crest 
Station Elevation Data num= 47 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 

e 9756.36 1580 9766.14 1580.77 9776.32 1580 9781.26 1579.35 9795.42 1578 
9796.86 1577.92 9812.93 1577.36 9829.49 1576.85 9836.21 1576 9847.19 1574.41 
9852.33 1574 9857.21 1573.61 9866.96 1573.37 9879.07 1573.2 9897.36 1573.25 
9916.23 1573.03 9948.22 1572.96 9971.81 1572.93 9998.43 1572.9310021.92 1572.96 

Manning's n Values nm= 3 
Sta n Val Sta n Val Sta n Val 

9756.36 ,022 9781.26 .02210245.63 .022 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan 
9781.2610245.63 806.25 433.34 127.42 .3 .5 

ineffective Flow num= 1 -~~~ ~ ~ ~ ~ 

Sta L Sta R Elev 
10245.6310929.22 1581.5 
Blocked Obstructions num= 1 

Sta L Sta R Elev 
10704.8310929.22 1581.5 

CROSS SECTION OUTPUT Profile WPF 1 

E.G. Elev lft) 
Vel Head I £ t 1 
W.S. Elev lft) 
Crit W.S. (ftl 
E.G. Slope Iftlftl 
Q Total lcfs) 
Top Width lft) 
Vel Total lft/si 
Max Chl Dpth lft) 
Conv. Total lcfsl 
Length Wtd. iftl 
Min Ch El lft) 
Alpha 

1576.55 Element Left OB Channel Rlght OB 
0.15 Wt. n-Val. 0.022 

1576.39 Reach Len. lftl 806.25 433.34 127.42 
1574.64 Flow Area lsa Ltl 1028.08 
0.000527 Area lsq Ltl 
3233.00 Flow lcfsl 
355.74 Top Width IEti 
3.14 Avg. Vel. Iftlsl 
3.48 Hydr. Depth ifti 

140794.0 Conv. (cfsl 
433.34 WettedPer. lfti 
1572.91 Shear (lblsq it1 

1.00 Stream Power Ilbltf s) 

Vineyard FKS 
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Frctn Loss lit1 0.49 Cum Volume lacre-ft! 990.57 392 .2'1 488.75 
C & E LOSS lftl 0.13 Cum SA (acres! 860.53 333.35 542.40 

Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less 
than 0.7 or greater than 1.4. This may indicate the need for additional cross sectlons 

FLOW DISTRIBUTION OUTPIPI' Profile WPF I 

Left Sta Rlght Sta Flow Area W.P. % Conv. llydr D. Velocity 
ifti Ift) ICES1 isq ftl Ifti iftl Ift/Si 
LB 9781.26 98'14.13 212.87 87.85 41.20 6.58 2.14 2.42 

Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance] is less 
than 0.7 or greater than 1.4. This may indicate the need for additional cross sections 

CROSS SECTION RIVER: Vineyard FRS 
REACH: Vineyard RS: 19.918 

INPUT 
Description: 
Station Elevation Data num= 22 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
9668.89 1577.48 9681.42 1577.32 9695.98 1577.19 9109.31 1577.08 9796.73 1576.71 
9810.3 1576.24 9811.3 1576.57 9813.37 1576 9820.96 1574 9822.02 1573.73 
9951.72 1573.5810093.15 1573.4210111.69 157410120.71 1574.2810128.26 1576 
10141.33 1577.9110156.43 1576.13 10170.8 157610229.98 1575.5710234.55 1575.83 
10235.4 157610245.28 1578 

Manning's n Values nun= 3 
Sta n Val Sta n Val Sta n Val 

9668.89 .022 9811.3 .02210141.33 ,022 

Bank Sta: Left RighL Lengths: Left Channel Right Coeff Contr. Expan 
3811.310141.33 495.89 497.31 498.61 .3 . 5  

Ineffective Flow num= 2 
Sta L Sta R Elev Sta L Sta R Elev 

9668.89 9811.3 1579.5410141.3310245.28 1579.54 

CROSS SECTION OUTPUT Profile WPF 1 

E.G. Elev IEt! 
Vel Head i f  tl 
W.S. Elev ifti 
Crit W.S. lft! 
E.G. S l o w  !ft/£tl 
Q Total Icfs! 
Top Width lft) 
Vel Total ift/sl 
Max Chl Dpth Ift! 
Conv. Total Icfs! 
Lenath Wtd. lftl 
~in-ch El ift! 
Alpha 
Frctn Loss Ift) 
C & E LOSS lftl 

1575.92 Element 
0.58 Wt. "-Val. 

1575.34 Reach Len. Ifti 
1575.13 Flow Area lsq £ti 
0.004029 Area lso ft! 
3233.00 Flow icfsl 
309.52 Top Width Ift) 
6.12 Avg. Vel. Ift/si 
1.92 Hydr. Depth ift) 

50932.4 Conv. Icfsl 
497.31 Wetted Per. lft) 
1573.42 Shear ilb/sq ft) 

1.00 Stream Power ilblft s 
1.48 Cum Volume (acre-€ti 
0.09 Cum SA (acres) 

Warning: The energy lass was greater than 1.0 ft 10.3 m!. between the current and previous cross 
section. Thls may indicate the need for additional cross sections. 

FLOW DISTRIBUTION OUTPUT Profile #PF 1 

Left Sta Right Sta Flow Area w.P. % Canv. Rydr D.  Velocity 
ifti iftl ICES) Isq ft! Ifti ift) 1ft/s1 
LB 9811.30 9877.31 550.96 95.97 61.65 17.04 1.56 5.74 

.- 
Vineyard FRS 113 Spillwity Plow 
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Warnlng: The energy loss was greater than 1.0 ft (0.3 m i .  between the current and previous cross 
section. This may lndicate the need for additional cross sections. 

RIVER: Vineyard FRS 
REACH: Vineyard RS: 19.824 

TNPUT - ~~ 

Description: 
Station Elevation Data 

Sta Elev Sta 
9408.66 1577.91 9491.59 
9827.15 1575.06 9832.93 
9974.36 1571.5810115.78 

nun= 26 
Elev Sta 

1577.38 9550.08 
1574.49 9837.08 

Elev Sta 
1576.38 9592.42 

1574 9844.69 

Manning's n Values n u =  3 
Sta n Val Sta n Val Sta n Val 

9408.66 ,022 9827.15 .02210168.72 .022 

Elev Sta 
1576 9691.51 

1572.87 9932.02 
1572.3210168.72 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr 
9827.1510168.72 424.27 427.26 382.35 .3 

Ineffective Flow num= 1 
Sta L Sta R Elev 

10168.2210589.02 1578.14 

CROSS SECTION OUTPUT 

E.G. Elev !ft) 
Vel Head (Etl 
W.S. Elev ift) 
Crit W.S. lit) 
E.G. Slope !ft/ftl 
Q Total (cfsl 
Top Width (ftl 
Vel Total !ft/s) 
Max chi ~ p t h  !£ti 
Conv. Total !cfsl 
Length Wtd. ift) 
Min Ch El (tt) 
Alpha 
Frctn Loss (ft) 
C L E LOSS !ft) 

Profile #PF 1 

1574.35 Element Left 05 
0.40 Wt. n-Val. 

1573 95 Reach Len. ifti 424.27 
1573.42 Flow Area !sq ft) 
0.002291 Area !sq ftl 
3233.00 Flow (cfs) 
718.35 Top Wldth ift) 
5.08 Avg. Vel. iftlsl 
2.80 Hydr. Depth !£ti 

67546.9 Conv. Icfs) 
419.95 Wetted Per. !ftl 
1571.58 Shear (lb/sq £ti 

1.00 Streampower ilblft s i  
0.09 Cum Volume (acre- ft) 990.57 
0.18 C m  SA (acres) 860.53 

Elev 
1575.28 

1572 
1575.24 
1571.15 

Channel Right 05 
0.022 
427.26 382.35 

Warning: Divided flow computed for this cross-section. 
Warning: The conveyance ratio (~pstream conveyance divided by downstream conveyance) is less 

than 0.7 or greater than 1.4. This may indicate the need for additional cross sections. 

FLOW DISTRIBUTION OUTPUT Profile #PF 1 

Left Sta Right Sta Flow Area W.P. % Conv. Hydr D. Velocity 
ifti (ftl ICES) isq ttl (£ti iftl (ft/SI 
LB 9827.15 9895.46 260.89 71.78 58.15 8.07 1.24 3.63 
9895.46 9963.78 644.87 131.77 68.32 19.95 1.93 4.89 
9963.78 10032.09 900.28 160.97 68.31 27.85 2.36 5.59 
10032.09 10100.41 890.31 159.90 68.31 27.54 2.34 5.57 
10100.41 85 10168.72 536.66 112.25 60.27 16.60 1.87 4.78 

Warning: Divided flow computed for this cross-section. 
Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less 

than 0.7 or greater than 1.4. This may indicate the need for additional crass sections 

CROSS SECTION RIVER: Vineyard FRS 
REACH: Vineyard RS: 19.743 

INPUT 
Description: 
Station Elevation Data num= 49 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 8 9013.45 1576.03 9014.58 1576 9075.85 157413 9114.32 1574.19 911696 1574 
9124.8 1573.46 9139.12 1574 9139.82 1574.02 9168.13 1574.26 9173.03 1574 
9177.19 1573.73 9181.64 1574 9183.86 1574.16 9208.39 1574 9217.26 1573.94 

Vineyard FRS 111 Spillway Flaw 
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Manning's n Values num= 3  
Sta "Val Sta n Val Sta n Val 

9 0 1 3 . 4 5  .022  9 8 5 0 . 0 8  . 0 2 2 1 0 2 2 5 . 6 8  ,022  

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan 
9 8 5 0 . 0 8 1 0 2 2 5 . 6 8  3 5 3 . 6  355.36 3 5 9 . 8  . 3  . 5  

Ineffective Flow num= 2  
Sta L Sta R Elev Sta L Sta R Elev 

9 0 1 3 . 4 5  9792  1 5 7 8 1 0 4 1 3 . 4 5 1 0 7 5 3 . 8 6  1 5 7 8  

CROSS SECTION OUTPUT Profile #PF I 

E.G. Elev (ftl 
Vel Head (ftl 
W.S. Elev (ftl 
Crit W.S. (ft) 
E.G. Slope (ft/ftl 
Q Total (cfsi 
Top Width (ft) 
Vel Total (itis1 
Max Chl Dpth (it) 
Conv. Total (cfsi 
Length Wtd. (ftl 
Min Ch El Ifti 

Element 
Wt. n-Val 

Left 08 Channel 
0 . 0 2 2  0 .022  

Right 08 
0 . 0 2 2  

3 5 9 . 8 0  
7 4 0 . 5 5  

2 2 2 9 . 7 7  

Reach Len. (f ti 
Flow Area (sa ftl 
Area (sq ftl 816.36 1 4 8 3 . 0 4  
Flow (cfs) 87.39  2 0 9 8 . 4 5  
Top Width (ftl 6 8 6 . 9 4  3 7 5 . 6 0  
Avg. Vel. (ftisi 0 . 8 4  1 . 4 1  
Hydr. Depth (ftl 1 . 8 0  3 . 9 5  
Conv. lcfsl 10418.8  2 5 0 1 7 9 . 9  
Wetted Per. lftj 5 8 . 0 8  375 .72  
Shear llb/sq f tl 0 . 0 1  0 .02  
Stream Power (lblft sl 0 . 0 1  0 .02  
Cum Volume (acre-it1 9 8 6 . 5 9  367 .49  
Cum SA (acres1 857.19 323 .00  

Alpha 
Frctn Loss (ftl 
C h E LOSS (ftl 

Warning: Divided flow computed for this cross-section 

FLOW DISTRIBUTION OUTPUT Profile #PF 1 

Left Sta 
Iftl 
9 7 6 6 . 4 2  
LB 9 8 5 0 . 0 8  

Right Sta 
(ftl 
9 8 5 0 . 0 8  
9 9 2 5 . 2 0  

Flow 
(cfsl 
8 7 . 3 9  

3 6 0 . 8 1  

Area 
(SC1 ftl 
1 0 4 . 3 7  
2 7 1 . 3 1  

W.P. % Conv. Hydr D. Velocity 
(ftl (ftl (ft/si 

5 8 . 0 8  2 . 7 0  1 . 8 0  0 . 8 4  
7 5 . 2 2  1 1 . 1 6  3 . 6 1  1 . 3 3  
7 5 . 1 2  1 4 . 1 3  4 . 1 6  1 . 4 6  

Warning: Divided flow computed for this cross-section 

CROSS SECTION RIVER: Vineyard FRS 
REACH: Vineyard RS: 1 9 . 6 7 6  

INPUT 
Description: 
Station Elevation Data n u =  48 

Sta Elev sta Elev Sta Elev Sta Elev Sta Elev 
7 9 8 0 . 2 7  1 5 7 4 . 9 5  8 1 2 1 . 7 8  1 5 7 4 . 4 9  8263.2 1 5 7 4 . 1 6  8 3 4 1 . 8 9  1574  8 3 5 7 . 1 8  1 5 7 3 . 9 2  

Manning's n Values nu*= 3  

V~neyard FRS 113 Sptllway Flow 
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Sta n Val Sta n Val Sta n Val 
7980.27 .05 9818.83 .0510243.09 .05 

~ a n k  Sta: Left Riaht LenaLhs: Left Channel Riuht Coeff Contr. Expan. - ~ ~ 

9818.8310243.09 347.45 326.19 23'7.54 
Ineffective Flow num= 2 - 

Sta L Sta R Elev Sta L Sta 8 Elev 
7980.27 9643 157610621.7810954.12 1576 

CROSS SECTION OUTPUT 

E.G. Elev Ifti 
Vel Head ifti 
W.S. Elev Iftl 
Crit W.S. iftl 
E.G. Slope Iftlftl 
Q Total lcfsi 
Top Width lftl 
Vel Total Iftls) 
Max Chl Dpth lftl 
Conv. Total icfsl 
Length Wtd. iftl 
Min Ch El iftl 
Alpha 
Frctn Loss lft) 
C & E L O S S  lft) 

Profile #PF 

Element Left OB Channel 
Wt. n-Val. 0.050 0.050 
Reach Len. Iftl 347.45 326.19 
Flow Area lsq £ti 915.62 2422.66 
Area i s q  ft) 3379.56 2422.66 
Flow icfsl 483.06 1359.18 
Top Width iftl 1499.75 424.26 
Avg. Vel. lft/sl 0.53 0.56 
Hydr. Depth lft) 5.21 5.71 
Conv. lcfsl 81748.9 230015.7 
Wetted Per. lftl 175.84 424.26 
Shear ilblsq ft) 0.01 0.01 
Stream Power ilblft sl 0.01 0.01 
Cum Volume lacre-ftl 969.56 351.55 
Cum SA (acres1 848.31 319.74 

Right OB 
0.050 
237.54 
2347.17 
4439.62 

FLOW DISTRIBUTION OUTPUT Profile #PF 1 

Left Sta Rlght Sta 
lftl iftl 
9634.97 9818.83 
LB 9818.83 9903.68 

Flow Area W.P. 
ict.51 isq ft) iftl 

483.06 915.62 175.84 

% Conv. Hydr D. 
ifti 
5.21 
5.81 
5.90 
5.84 
5.64 
5.36 
5.20 
5.58 
6.45 
6.82 
6.76 
6.75 

Velocity 
ift1si 
0.53 
0.57 
0.57 
0.57 

CROSS SECTION RIVER: Vineyard FRS 
REACH: Vineyard RS: 19.614 

INPUT 
Description: 
Station Elevation Data n u =  103 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
7616.41 1574.4 7659.77 1574.33 7668.64 1574 7671.15 1573.91 7686.88 1573.67 

Manning's n Values n m =  3 

Vineyard FRS 
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Sta n Val Sta n Val Sta n Val 
7 6 1 6 . 4 1  . 0 5  9 7 0 0 . 8 1  . 0 8 1 0 8 2 7 . 6 4  0 5  

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Bxpan 
9 5 0 5 . 9 3 1 0 2 9 5 . 7 8  8 7 6 . 6 2  4 0 4 . 6 4  2 6 9 . 2 5  . 3  . 5  

Ineffective Flow numi 2  
Sta L Sta R Elev Sta L SLa R Elev 

7 6 1 6 . 4 1  9478 1 5 7 6 1 0 7 4 1 . 4 1 1 1 0 8 1 . 9 2  1 5 7 6  

CROSS SECTION OU'rPUT Profile #PF 1 

E.G. Elev (£ti 
Vel Head i €ti 
W.S. Elev ifti 
Crit W.S. ifti 
E.G. Slope Ift/fti 
Q Total icfsi 
Top Width (£ti 
Vel Total itt/si 
Max Chl Dpth ift) 
Conv. Total icfs) 
Length Wtd, ifti 
Min Ch El ifti 
Alpha 
Frctn Loss ifti 
C & E Loss ifti 

Element 
Wt. n-Val. 
Reach Lon. ifti 
Flow Area isq £ti 
Area isq ft) 
Flow icfsi 
Top Width itti 
Avg. Vel. Ift/sl 
Hydr. Depth ifti 
conv icfsl 
Wetted Per. ifti 
Shear Ilbisq it1 
Stream Power llb/£t sl 
Cum Volume iacre-£ti 
Cum SA lacresi 

Left OB Channel Riaht 08 

Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance1 is less 
than 0 . 7  or greater than 1.4.   his may indicate the need for additional cross sections 

FLOW DISTRIBUTION OUTPUT Profile IIPF 1 

Left Sta Right Sta Flow Area W.P. %Conv. HydrD. Velocity 
iftl ifti icfsi i s q  £ti ifti ifti (ft/Si 
9 3 1 6 . 9 8  9 5 0 5 . 9 3  7 3 . 4 7  1 7 0 . 5 0  2 7 . 9 3  2 . 2 7  6 . 1 0  0 . 4 3  

Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less 
than 0 . 7  or greater than 1 . 4 .  This may indicate the need for additional cross sections 

CROSS SECTION RIVER: Vineyard FRS 
REACH: Vineyard RS: 1 9 . 5 3 7  

INPUT 
Description: Top of CAP - East Bank 
Station Elevation Data num= 1 0 8  

Sta Elev Sta Elev Sta 
7 9 4 5 . 6 1  1 5 7 2 . 5 8  8 0 2 0 . 2 8  1 5 7 2 . 3 4  8 0 9 4 . 5 5  
8 3 2 0 . 6 1  1 5 7 2 . 6 8  8 4 0 1 . 2 3  1 5 7 3 . 2 5  8467 
8 6 8 9 . 4 8  1 5 7 2 . 6 1  8 7 6 1 . 5 3  1 5 7 2 . 5 6  8 8 3 9 . 5 4  

Vineyard FllS 

Elev Sta Elev Sta Elev 
1 5 7 2 . 3 7  8 1 7 1 . 4 3  1 5 7 2 . 5 1  8 2 3 8 . 7 4  1 5 7 2 . 4 6  
1 5 7 2 . 8 9  8539 1 5 7 2 . 9 6  8 6 1 6  1 5 7 3 . 1 1  

113 Spillway Flow 



Manning's n Values nun= 3 
Sta n Val Sta n Val Sta n Val 

7945.61 ,022 9337.78 ,02210253.21 .022 

Bank Sta: Left Rlght Lengths: Left Channel Right Coeff Contr. Expan 
9337.7810253.21 119.05 115.13 126.68 3 .5 

Ineffective Flow n m =  2 
Sta L Sta R Elev Sta L Sta R Elev 

7945.61 8710 1575.510845.61 14348 1575.5 

CROSS SECTION OUTPUT 

E.G. Elev lftl 
Vel Head lftl 
W.S. Elev iftl 
Crit W.S. Ift) 
E.G. Slope lft/ftl 
Q Total lcfsl 
Top Width If tl 
Vel Total iltls) 
Max Chl D ~ t h  ifti 
Conv. Total icEs1 
Length Wtd. Ifti 
Min Ch El iftl 
Alpha 
Frctn Loss Iftl 
C & E LOSS lftl 

Profile #PF 1 

1574.01 Element Left 0B Channel Right OB 
0.03 Wt. n-Val. 0.022 0.022 0.022 

1573.99 Reach Len. iftl 119.05 115.13 126.68 
1573.26 FlowArea lsq ftl 749.70 1005.57 670.38 
0.000328 Area isq £ti 1723.31 1005.57 7788.90 
3233 0 0  Flow Icfs) 1032.47 1309.82 890.71 
6402.39 Top Width lttl 1392.17 915.43 4094.79 

1.33 Avg. Vel. lft/s) 1.38 1.30 1.33 
2.84 Hydr. Depth iftl 1.19 1.10 1.13 

178472.1 Conv lcfsl 56995.9 72306.2 49170.0 
119.18 Wetted Per. iftl 627.78 915.43 592.40 
1572.61 Shear lIb/sq ftl 0.02 0.02 0.02 

1.00 Stream Power llb/Et sl 0.03 0.03 0.03 
0.10 Cumvolume (acre-ft) 857.14 288.07 371.85 
0.06 Cum SA (acres) 802.49 307.27 512.21 

Warning: The cross-section end points had to be extended vertically for the computed water surface 
Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance1 is less 

e than 0.7 or greater than 1.4. This may indicate the need for additional cross sections. 

FLOW DISTRIBUTION OUTPUT Profile WPF 1 

Warning: The cross-section end points had to be extended vertically for the computed water surface 
Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less 

than 0.7 or greater than 1.4. This nay indicate the need for additional cross sections. 

CROSS SECTION RIVER: Vineyard FRS 
REACH: Vineyard RS: 19.515 

INPUT 
Description: Top of CAP - West Bank 
Station Elevation Data nun= 7 9 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 

Vineyard FRS 
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Manning's n Values n m =  3  
Sta n Val Sta n Val Sta n Val 

7 9 7 8 . 2 6  ,022  9 3 9 9 . 4 6  . 0 2 2 1 0 2 1 8 . 5 8  . 0 2 2  

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan 
9 3 9 9 . 4 6 1 0 2 1 8 . 5 8  3 8 4 . 0 2  2 0 3 . 2 5  12'7.25 . 3  . 5  

Ineffective Flow num= 2  
Sta L Sta R Elev Sta L Sta R Elev 

7 9 7 8 . 2 6  8544 1 5 7 4 . 5 1 0 9 1 3 . 2 6 1 4 4 1 3 . 2 9  1 5 7 4 . 5  

CROSS SECTION OUTPUT Profile RPF 1 

E.G. Elev iftl 
Vel Head iftl 
W.S. Elev iftl 
Crit W.S. ittl 
E.G. Slope Iftiftl 
Q Total lcfsi 
Top Width iftl 
Vel Total Iftlsl 
Max Chl Dpth (£ti 
Conv. Total (cfsl 
Length Wtd. (ftl 
Min Ch El iftl 
Alpha 
Frctn Loss iftl 
C & E LOSS iftl 

1 5 7 3 . 8 5  Element Left OB Channel Right OR 
0 . 2 2  Wt. "-Val. 0 . 0 2 2  0 . 0 2 2  0 . 0 2 2  

1 5 7 3 . 6 3  Reach Len. iftl 3 8 4 . 0 2  2 0 3 . 2 5  1 2 7 . 2 5  
1 5 7 3 . 6 3  Flow Area isq ftl 6 2 8 . 0 7  220 .16  9 4 . 5 9  

0 . 0 0 5 5 3 5  Area (sq ftl 1 0 2 5 . 1 9  220 .16  3 7 8 5 . 3 1  
3 2 3 3 . 0 0  Flow (cfsi 2 5 6 8 . 4 9  5 0 8 . 3 1  1 5 6 . 2 0  
5 9 3 4 . 0 1  Topwidth (ftl 1 4 2 1 . 2 0  7 0 6 . 9 1  3 8 0 5 . 9 0  

3 . 4 3  Avg. Vel. Iftlsl 4 . 0 9  2 . 3 1  1 . 6 5  
2 . 5 6  Hydr. Depth Iftl 0 . 7 3  0 . 3 1  0 . 1 9  

4 3 4 5 6 . 2  Conv. lcfsl 3 4 5 2 4 . 2  6832 .4  2 0 9 9 . 6  
2 7 3 . 7 5  Wetted Per. Iftl 8 5 5 . 4 6  7 0 6 . 9 1  5 0 2 . 1 3  

1 5 7 3 . 0 1  Shear (lblsqftl 0 . 2 5  0 . 1 1  0 . 0 7  
1 . 2 1  Stream Power llb/Et sl 1 . 0 4  0 . 2 5  0 . 1 1  
1 . 8 6  Cum Volume (acre-ftl 8 5 3 . 3 8  286 .45  3 5 5 . 0 2  
0 . 0 5  Cum SA (acres) 7 9 8 . 6 5  305 .13  5 0 0 . 7 3  

Warning: The energy equation could not be balanced within the specified number of iterations. The 
program used critical depCh for the water surface and continued on with the calculations. 

Warning: Divided flow computed tor this cross-section. 
Warning: The cross-section end points had to be extended vertically for the computed water surface. 
Warning: The energy loss was greater than 1 . 0  ft ( 0 . 3  m). between the current and previous cross 

section. This may indicate the need for additional cross sections. 
Warning: During the standard step iterations, when the assumed water surface was set equal to 

critical depth, the calculated water surface came back below critical depth. This indicates 
that there is not a valid subcritical answer. The program defaulted to critical depth. 

Note: Multiple critical depths were found at this location. The critical depth with the lowest, 
valid. 

water surface was used. 

FLOW DISTRIBUTION OUTPUT Profile #PF 1 

Left Sta Right Sta Flow Area W.P. 8 Conv. 
(ftl lftl ICfSI (sq ftl iftl 
8 4 0 4 . 6 2  8546 .74  7 . 4 8  1 . 9 3  2 . 7 4  0.23 
8 5 4 6 . 7 4  8 6 8 8 . 8 6  3 7 0 . 4 5  9 7 . 0 9  142 .12  1 1 . 4 6  
8 6 8 8 . 8 6  8 8 3 0 . 9 8  3 2 0 . 6 7  8 9 . 0 3  1 4 2 . 1 2  9.92 
8 8 3 0 . 9 8  8 9 7 3 . 1 0  3 8 3 . 7 4  9 9 . 1 6  1 4 2 . 1 2  11 .87  
8 9 7 3 . 1 0  9 1 1 5 . 2 2  5 8 9 . 9 7  1 2 8 . 3 6  1 4 2 . 1 2  18 .25  
9 1 1 5 . 2 2  9 2 5 7 . 3 4  6 4 1 . 3 8  1 3 4 . 9 6  1 4 2 . 1 2  1 9 . 8 4  

Hydr D. Velocity 
(it1 (ftlsl 
0 . 7 0  3 . 8 9  

Warning: The energy equation could not be balanced within the specifled number of iterations. The 
program used critical depth for the water surface and continued on with the calculations. 

Warning: Divided flow computed for this cross-section. 
Warning: The cross-section end points had to be extended vertically for the computed water surface. 

* 
Warning: The energy loss was greater than 1 . 0  Et 10.3  m). between the current and previous cross 
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section. This may indicate the need for additional cross sections. 
Warning: During the standard step iterations, when the assumed water surface was set equal to 

critical depth, the calculated water surface came back below critical depth. This indicates 
that there is not a valid subcritical answer. The program defaulted to critical depth. 

Note: Multiple critical depths were found at this location. The critical depth with the lowest. 
valld. - 

water surface was used 

CROSS SECTION RIVER: Vineyard FRS 
REACH: Vineyard RS: 19.477 

INPUT 
nescriotion: Downstream of CAP -~~~ .~ 
station Elevation Data n u =  213 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
7983.58 1562.41 8045.31 1562.09 8054.43 1562 8083.59 1561.7 8141.47 1562 
8162.36 1562.11 8183.58 1562.39 8222.5 1563.01 8256.74 1562.51 8283.57 1562.13 

Manning's n Values nun= 3 
Sta n Val Sta n Val Sta n Val 

7983.58 .05 9472.89 .0510143.37 .05 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan 
9472.8910143.37 404.21. 378.84 343.37 .3 .5 

Ineffective Flow n m =  1 
Sta L Sta R Elev 

10993.5814401.58 1566 

CROSS SECTION OUTPUT Profile #PF 1 

E.G. Elev lftl 
Vel Head !ftl 
W.S. Elev Iftl 
Crit W.S. lftl 

1566.95 Element [.eft 09 Channel Rlght 09 
5.77 Wt. n Val 0.050 

1561.18 ReachLen (Etl 404.21 378.84 343.37 
1562.22 Flow Area lsq ftl 167.69 

E.G. Slope lft/ftl 0.723044 Area !sq ftl 167.69 1171.65 

Vineyard FRS 113 Spillway Flow 
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Q Total lcfsl 
~ o p  Width iftl 
Vel Total Iftlsl 
Max Chl. Dpth iftl 
Con". 'Total lcfsi 
Length Wtd. lit1 
Min Ch El (ftl 
Alpha 
Frctn Loss lttl 
C & E LOSS (Etl 

3233.00 Flow ICES) 
1936.05 Top Wldth (ftl 
19.28 Avg. Vel. Iftlsl 
2.90 tlydr. Depth lftl 0.67 

3802.1 Con". icfsl 3802.1 
373.58 Wetted Per. iftl 251.63 
1558.28 Shear ilblsq ftl 30.08 

1.00 stream Power (lblft sl 579.98 
5.38 Cum volume [acre-ftl 848.86 285.54 347.78 
1.63 Cum SA (acres1 792.38 302.90 492.70 

Warning: Dlvlded flow computed for this cross-section. 
Warning: The velocity head has changed by more than 0.5 C t  (0.15 ml. This may indicate the need for 

additional cross sections. 
Warning: The conveyance ratio (upstream conveyance div~ded by downstream conveyance1 is less 

than 0.7 or greater than 1.4. This may indicate the need for additional cross sections. 
Warning: The energy loss was greater than 1.0 ft (0.3 m). bctweer, the current and previous cross 

section. This may indicate the need f o r  additional cross sections. 
Note: Program found supercritlcal flow starting at this cross section. 

FLOW DISTRIBUTION OUTPUT Profile IIPP 1 

Left Sta Right Sta Flow Area W. P. B Conv. Hydr D. Velocity 
iftl iftl lcfsl isq ftl (ftl (ftl Iftlsl 
LB 9472.89 9606.99 502.27 30.15 51.29 15.54 0.59 16.66 
9606.99 9741.08 1891.68 80.35 81.37 58.51 1.00 23.54 
9741.08 9875.18 201.25 12.27 21.36 6.22 0.58 16.40 
9875.1.8 10009.27 522.26 35.98 75.27 16.15 0.48 14.52 
10009.27 RB 10143.37 115.55 8.95 22.33 3.57 0.40 12.91 

Warning: Divided flow computed for this cross-section. 
Warning: The velocity head has changed by more than 0.5 f t  10.15 ml. This may indicate the need for 

additional cross sections. 
Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance1 is less 

than 0.7 or greater than 1.4.  his may indicate the need tor additional cross sections. 
Warning: The energy loss was greater than 1.0 it (0.3 ml. between the current and previous cross 

section. This may indicate the need for additional cross sections. 
Note: Program found supercritical flow starting at this cross section. 

CROSS SECTION RIVER: Vlneyard FRS 
REACH: Vlneyard RS: 19.405 

INPUT 
Description: 
Station Elevation Data num= 122 

Sta Elev Sta Elev Sta 
8141.55 1560.78 8187.86 1560 8302.6 

Elev Sta Elev Sta Elev 
1558.99 8315.81 1559.07 8347.82 1559.04 
1559.08 8422.06 1558.29 8454.3 1559.13 

Manning's n Values num= 3 
S t a  n Val Sta n Val Sta n Val 

- 
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Bank Sta: LeEt Right Lengths: Left Channel Right Coeff Contr. Expan 
9 6 8 6 3 9 1 0 0 7 9 . 6 1  4 3 6 . 6 8  4 2 6 . 4 3  4 0 2 . 9 5  . 3  . 5  

Ineffective Flow "urn= 1 
Sta L Sta R Elev 

1 1 1 9 4 . 5 5 1 4 3 2 3 . 3 3  1 5 6 1 . 5  

CROSS SECTION OUTPUT Profile #PF 1 

E.G. Elev Ifti 
Vel Head Iftt 
W.S. Elev ifti 
Crit W.S. (ftt 
E.G. Slope Iftlftl 
Q Total lcfsl 
Top Width lftl 
Vel Total IEtIsl 
Max Chl Dpth Ifti 
Conv. Total ICES) 
Length Wtd. lftl 
Min Ch E l  lftl 
Alpha 
Frctn Loss Ifti 
C & E LOSS lit) 

Element 
Wt. n-Val. 
Reach Len. iftt 
F l o w  Area lsq ft) 
Area Isq £ti 
Flow Icfsl 
Top Width lfti 
Avg. Vel. Iftlst 
Hydr. Depth iftt 
conv. lcfsl 
Wetted Per. iftt 
Shear llb/sq ftl 
Stream Power Ilblft sl 
Cum Volume (acre-ftt 
Cum SA lacresl 

Left OB Channel Right 08 
0 . 0 5 0  0 . 0 5 0  0 . 0 5 0  

4 3 6 . 6 8  4 2 6 . 4 3  4 0 2 . 9 5  
1 9 0 . 2 8  5 7 6 . 3 3  5 4 2 . 7 3  

Warning: Divided f l o w  computed for this cross~section. 
Warning: The energy l o s s  was greater than 1 . 0  it 1 0 . 3  ml. between the current and previous cross 

section. This may indicate the need for additional cross sections. 
Note: Hydraulic jump has occurred between this cross section and the previous upstream sectlon 

Left Sta Right Sta Flow Area W.P. % Conv. Hydr D. Velocity 
IEtI IEtt Icfsl 1sq ftt Ifti lft) iftISi 
8 1 4 4 . 5 5  8 2 9 8 . 7 3  3 0 . 0 8  2 8 . 2 5  8 0 . 1 2  0 . 9 3  0 . 3 5  1 . 0 6  
8 2 9 8 . 7 3  8 4 5 2 . 9 2  2 3 8 . 0 2  1 2 7 . 0 1  1 5 4 . 2 8  7 . 3 6  0 . 8 2  1 . 8'7 
8 4 5 2 . 9 2  8 6 0 7 . 1 0  4 . 6 9  9 . 6 4  8 8 . 5 5  0 . 1 5  0 . 1 1  0 . 4 9  
8 6 0 7 . 1 0  8 7 6 1 . 2 9  
8 7 6 1 . 2 9  8 9 1 5 . 4 7  1 7 . 5 1  1 9 . 4 3  7 0 . 8 1  0 . 5 4  0 . 2 8  0 . 9 0  
8 9 1 5 . 4 7  9 0 6 9 . 6 5  1 . 9 1  5 . 9 4  1 0 1 . 6 0  0 . 0 6  0 . 0 6  0 . 3 2  

Warning: Divlded f l o w  computed for this cross-section. 
Warning: The energy l o s s  was greater than 1 . 0  ft ( 0 . 3  mi. between the current and prevlous cross 

section. This may indicate the need for additional cross sections. 
Note: Hydraulic j m p  has occurred between this cross section and the previous upstream section 

CROSS SECTION RIVER: Vineyard FRS 
REACH: Vineyard RS: 1 9 . 3 2 4  

Description: 
Station Elevation Data 

Sta Elev Sta 
8 0 9 0 . 5 2  1 5 5 8 . 6 5  8 1 6 8 . 1 8  
8 3 6 8 . 1 9  1 5 5 6 . 5 8  8 4 6 8 . 1 8  

n m =  
Elev 

1 5 5 8 . 8 7  
1 5 5 6 . 6 5  
1 5 5 6 . 3 6  

1 5 5 7 . 2  
1 5 5 6  

1 1 6  
Sta 

8 2 1 8 . 9 3  
8 5 6 8 . 1 9  
9 0 6 8 . 1 8  
9 5 6 8 . 1 8  
9 6 6 8 . 1 7  

Elev 
1 5 5 8  

1 5 5 6 . 5 1  
1 5 5 6 . 4 8  
1 5 5 7 . 3 4  
1 5 5 7 . 4 4  

Sta 
8 2 6 8 . 1 7  
8 6 6 8 . 1 8  
9 1 6 8 . 1 7  
9 5 8 3 . 2 8  

9 7 8 5 . 4  

Elev 
1 5 5 7 . 1 5  
1 5 5 6 . 3 6  
1 5 5 6 . 3 9  
1 5 5 7 . 3 2  
1 5 5 7 . 0 8  

Sta 
8 2 8 8 . 8 5  
8 7 6 8 . 1 7  
9 2 6 8 . 1 9  
9 5 8 9 . 9 3  
9 7 8 9 . 4 7  

Elev 
1 5 5 6 . 6 6  
1 5 5 6 . 4 6  
1 5 5 6 . 8 9  

1 5 5 6  
1 5 5 6  

~~~~ ~ 

9 7 9 7 . 5 5  1554 9800.24  1 5 5 3 . 3 5  9 8 0 4 . 4 8  1554 9 8 2 4 . 4 1  1 5 5 5 . 6 9  9 8 2 8 . 2  1 5 5 4 . 8 9  
9 8 3 8 . 1 9  1 5 5 6  9 8 3 9 . 9 8  1 5 5 6 . 3  9 8 6 0 . 2 7  1 5 5 6 . 2 2  9 8 6 0 . 8 1  1556 9 8 6 5 . 8 3  1 5 5 4  
9 8 7 0 . 9 4  1 5 5 2  9 8 7 1 . 8 1  1 5 5 1 . 6 6  9 8 7 2 . 5  1 5 5 2  9 8 7 6 . 5 1  1554 9 8 8 0 . 4 2  1 5 5 6  
9 8 8 1 . 6 2  1 5 5 6 . 6 2  9 8 9 0 . 5 5  1 5 5 6 . 1 2  9 8 9 0 . 8 5  1 5 5 6  9 8 9 5 . 6 9  1554 9 9 0 0 . 5 3  1 5 5 2 . 0 1  
9 9 1 5 . 1 6  1554 9 9 2 6 . 9  1 5 5 5 . 6 5  9 9 4 1 . 6 2  1 5 5 6  9 9 5 9 . 4 3  1 5 5 6 . 4  9 9 6 6 . 7 3  1 5 5 6  
9 9 6 7 . 6 4  1 5 5 5 . 9 5  9 9 6 8 . 7 9  1 5 5 6  9 9 8 4 . 0 9  1 5 5 6 . 4 8 1 0 0 5 0 . 2 9  1 5 5 6 1 0 1 1 9 . 8 3  1 5 5 5 . 5 7  

Vineyard PKS 113 Spillway Flow 
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Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

8090.52 .05 9785.4 ,0510243.48 .05 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan 
9785.410243.48 398.87 516.12 498.97 .3 .5 

Ineffective Flow num= 1 
Sta L Sta R Elev 

11192.7714132.74 1558 

CROSS SECTION OUTPUT Profile #PF I 

E.G. Elev lftl 
Vel Head lftl 
W.S. Elev lftl 
Crit W.S. lftl 

1556.85 Element Left OB Channel Right OB 
0.10 Wt. n-Val. 0.050 0.050 0.050 

1556.75 Reach Len. (ftl 398.87 516.12 498.97 
1556.33 Flow Area lsa ftl 263.49 494.14 621.93 . . . . 

E.G. Slope Ift/ftl 0.007455 Area (sq ftl 
Q Total lcfs) 3233.00 Flow lcfsl 
Top Width Ifti 3242.02 TOP Width (ft) 
Vel Total lft/sl 2.34 Avg. Vel. (ftlsl 
Max Chl Dpth lftl 5.09 tlydr. Depth lftl 
COnv. Total lcfsl 37444.7 Conv. lcfsi 
Lenath Wtd. lftl 
~ i n - ~ h  El lftl 
Alpha 
Frctn Loss Ift) 
C & E LOSS lftl 

492.38 Wetted Per. lftl 1004.43 460.79 639.62 
1 5 5 1  . 6 6  Shear llhlso Etl 0.12 0.50 0.45 ~ ~ ~ - ~ -  ~~A ~ ~. 

1.18 Stream Power llb/ft s )  0.13 1.34 1.18 
3.30 Cum Volume (acre-ftl 845.70 277.07 307.59 
0.01 Cum SA (acres1 782.57 295.97 451.53 

Warning: Divided flow computed for this crass-section. 
Warning: The energy loss was greater than 1.0 ft 10.3 m). between the current and previous cross 

section. i his may indicate the need for additional cross sections. 

FLOW DISTRIBUTION OUTPUT Profile #PF 1 

Left Sta Rioht Sta Area W.P. B COIIV. Hvdr D. Velocitv 

Warning: Dlvided flow computed for this cross-section. 
Warning: The energy loss was greater than 1.0 Lt (0.3 ml. between the current and previous cross 

section. This may indicate the need Lor additional cross sections. 

CROSS SECTION RIVER: Vineyard FRS 
REACH: Vinevard RS: 19.227 

~ ~ 

Vincyrrd PRS 113 Spillway Flaw 
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INPUT 
Descr ip t ion :  
station Elevation Data num= 139 

Sta Elev Sta Elev Sta Elev Sta Elev St6 Elev 
8041.2 1554.87 8141.21 1554.99 8194.12 1554.98 8241.19 1555.98 8241.98 1556 
8262.09 1556.56 8287.86 1556 8341.19 1554.63 8347.6 1555 8354.37 1554 
8363.34 1552.57 8385.53 1553.49 8393.89 1553.03 8403.6 1554 8409.75 1554.54 
8413.26 1554 8427.08 1552.59 8441.2 1553.79 8441.89 1554 8443.12 1554.37 
8447.16 1554 8461.69 1552.76 8481.98 1552 8489.72 1551.7 8495.36 1552 
8504.67 1552.5 8534.28 1553.76 8541.2 1553.05 8558.78 1552.26 8588.63 1552.96 
8595.88 1552 8598.14 1551.67 8600.18 1552 8609.45 1553.43 8619.56 1553.78 
8635.69 1552.59 8641.21 1553.41 8647.87 1553.47 8729.27 1553.18 8736.7 1552 
8740.25 1551.41 8741.13 1551.61 8743.33 1552 8751.16 1553.56 8841.19 1553.77 
9184.6 1553.38 9199.39 1552.24 9209.5 1552 9212.07 1551.88 9213.22 1552 
9223.05 1552.94 9233.13 1553.41 9240.55 1552 9241.32 1551.87 9242.08 1552 
9256.12 1554 9258.13 1554.28 9746.74 1554.18 9776.07 1554 9826.4 1553.52 
9841.43 1552.66 9874.24 1553.55 9922.76 1553.67 9965.43 1553.02 9976.34 1552.12 
10010.49 1552.4910012.01 155210018.19 1550 10020.8 1549.1610026.35 1550 
10039.64 155210046.02 1552.9610100.53 1552.7510102.01 155210104.35 1550.82 
10122.07 155210141.83 1553.510219.51 155410256.63 1554.2710334.21 1554 
10668.95 1552.5911009.84 1.552.0611018.68 1552.8511047.32 1552.7311081.26 1552.4 
11144.39 1552.5311146.81 155211151.52 1550.8511162.24 1551.2311189.72 1550 
11205.25 1549.3411208.29 1549.1311212.62 155011223.43 1552 11224.3 1552.16 
11225.88 1552 11242.7 1550.2611251.93 1551.7611266.17 155211292.19 1552.35 
11293.27 155211297.56 155211298.63 1552.511493.56 1553.2611714.31 1554 
12318.2 1554.412461.24 1554.51 12467.6 15542312475.93 1554.6912496.25 1554.32 
12499.85 155412503.26 1553.6912507.99 155412515.05 1554.46 12730.5 1554.79 
13142.81 1554.8913471.81 155413547.67 1553.9313555.11 1553,631355948 1553.07 
13568.86 1554 13570 1554.1113584.43 155413597.61 155413597.72 1554.04 
13597.93 155413606.04 155213607.88 1551.4613610.72 155213621.19 1553.99 

Manning's n Values n m =  3 
Sta n Val Sta n Val Sta n Val 

8041.2 .05 9746.74 .0510256.63 .05 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan 
9746.7410256.63 469.21 495.71 496.49 .3 .5 

Ineffective Flow numi 1 
Sta L Sta R Elev 

11251.213967.43 1557 

CROSS SECTION OUTPUT 

E.G. Elev lftl 
Vel Head (ftl 
W.S. Elev lftl 
Crit W.S. iftl 
E.G. Slope iftlftl 
Q Total lcfsl 
Top Width iftl 
Vel Total ift/sl 
Max Chl Dpth (£ti 
Conv. Total lcfsl 
Lenath Wtd. lft) 
~in-ch El ifti 
Alpha 
Frctn Loss lftl 

Profile #PF I 

1553.54 Element Left OB Channel 
0.09 Wt. "-Val. 0.050 0.050 

1553.45 Reach Len. lft) 469.21 495.71 
1552.85 Flow Area lsq ft) 251.69 248.23 
0.006063 Area lsq ftl 251.69 248.23 
3233.00 Flow lcfsl 428.58 575.65 
1838.26 Tap Width (ftl 457.06 245.98 

2.33 Avg. Vel. (ftlsl 1.70 2.32 
4.32 Hydr. Depth lftl 0.55 1.01 

41522.0 Conv. icfsl 5504.3 7393.2 
493.02 Wetted Per. lftl 458.43 247.42 
1549.16 Shear Ilblsq ftl 0.21 0.38 

1.05 Stream Power llb/ft sl 0.35 0.88 
2.72 C m  Volume (acre-ftl 843.35 272.67 
0.00 C m  SA (acres1 775.88 291.81 

Right 08 
0.050 
496.49 
888.94 

Warning: Divided flow computed for this cross-section. 
Warning: The energy loss was greater than 1.0 ft 10.3 m). between the current and previous cross 

section. This may indicate the need for additional cross sections. 

FLOW DISTRIBUTION OUTPUT Profile #PF 1 

Left Sta Riaht Sta Flow Area W.P. 8 Conv. Hydr D. Velocity 

Vineyard FllS 113 Spcllway Flow 
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Warning: Divided flow computed for this cross-section. 
warning:   he energy loss was greater than 1.0 ft (0.3 mi. between the current and prc 

section. This may indicate the need for additional cross sections. 

CROSS SECTION RIVER: Vineyard FRS 
REACH: Vineyard RS: 19.133 

INPUT 
Description: 
Station Elevation Data num= 116 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
7810.94 1552.37 7845.41 1552 8108.99 1551.25 8144.41 1552 8165.19 1552.06 

Manning's n Values num= 3 
Sta n Val Sta n Val S L ~  n Val 

7810.94 .05 9813.36 .0510142.13 .05 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9813.3610142.13 442.94 544.45 458.39 .3 .5 

Ineffective Flow num= 1 
Sta L Sta R Elev 

11300.9413617.39 1554 
Blocked Obstructions n u =  1 

Sta L Sta R Elev 
7810.94 8314.22 1554 

CROSS SECTIDN OUTPUT Profile #PF 1 

E.G. Elev iftl 
Vel Head lftl 
W.S. Elev lftl 
Crit W.S. lftl 
E.G. Slope i£t/ftl 
Q Total Icfsl 
Top Width I ftl 
Vel Total Iftlsl 
Max Chl Dpth lit) 
Conv. Total lcfsl 
Length Wtd. ILtl 
Min Ch El lit1 

Vineyard FKS 

1550.82 Element Left OB Channel 
0.08 Wt. n-Val. 0.050 0.050 

1550.74 Reach Len. lftl 442.94 544.45 
1550.12 Flow Area lsq ftl 171.03 93.00 
0.005040 Area lsq Etl 171.03 93.00 
3233.00 Flow IcEsI 371.25 183.60 
1791.51 Top Width lftl 

2.24 Avg. Vel. lftlsl 
3.87 Hydr. Depth lftl 

45538.1 Conv. ICES) 
472.83 Wetted Per. lftl 
1547.51 Shear llblsq Etl 0.29 0.28 

?vious cross 

Right OB 
0.050 

113 Spillwny Flow 



Alpha 
Frctn Loss lftl 
C k E L O S S  (ft) 

1.00 Stream power (lblft sl 0. 63 0.56 0. 80 
2.43 Cum Volume lacre-ft) 841.07 270.73 276.25 
0.00 Cum SA (acres1 772.43 289.83 419.77 

@ Warning: Divided flow computed for this cross-section. 
Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross 

section. This may indicate the need for additional cross sections. 

FLOW DISTRIBUTION OUTPUT 

Left Sta Right Sta 
lftl lftl 
8611.91 8812.15 
8812.15 9012.39 

Flow 
lcfsl 

212.47 
158.78 

Area W.P. % Conv. Hydr D. Velocity 
ISCI ftl Ift) (ft) l€t/sl 
95.33 98.80 6.57 0.97 2.23 
75.70 85.92 4.91 0.89 2.10 

Warning: Divided flow computed for this cross-section. 
Warning: The energy loss was greater than 1.0 Et (0.3 m). between the current and previous cross 

section. This may indicate the need for additional cross sections. 

CROSS SECTION RIVER: Vineyard FRS 
REACH: Vineyard RS: 19.030 

INPUT 
Description: 
Station Elevation Data num= 123 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
7668.67 1550.46 7698.1 1550 8058.73 1549.23 8192.83 1549.67 8471.03 1549.2 
8517.42 1550 8528.05 1550.18 8534.86 1550 8586.83 1548 8589.22 1547.87 

Manning's n Values n m =  3 
Sta n Val Sta n Val Sta n Val 

'7668.67 .05 9844.74 .0510544.91 .05 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9844.7410544.91 468.48 513.02 424.17 .3 .5 

Ineffective Flow n m =  1 
Sta L Sta R Elev 

11267.3113328.14 1550 
Blocked Obstructions nun= 1 

Sta L Sta R Elev 
7668.67 8527.85 1550 

--- 
Vincyard FRS 113 Spillway Plow 
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CROSS SECTION OUTPUT 

E.G. Elev lftl 
Vel Head (ftl 
W.S. Elev (ftl 
Crit W.S. lttl 
E.G. Slope Ift/ftl 
Q Total Icfsl 
Top Width lftl 
Vel Total ift/sl 
Max Chl Dpth Ifti 
Conv. l'otal lcfsl 
Length Wtd. Iftl 
Min Ch El (ftl 
Alpha 
Frctn Loss Ifti 
C h E LOSS (ft) 

Profile tPF 1 

1548.39 Element Left On 
0.08 Wt. n-Val. 0.050 

1548.31 Reach Len. lft) 468.48 
1547.75 Flow Area Isq £ti 89.61 
0.005115 Area lsq fti 89.61 
3233.00 Flaw lcfsl 116.08 
2050.76 Top Width Iftl 289.34 

2.14 Avg. Vel. lft/si 1.30 
3.86 Hydr. Depth Ifti 0.31 

45204.0 Conv. lcfs) 1623.1 
468.38 Wetted Per. Ifti 290.17 
1545.07 Shear llb/sq ftl 0.10 

1.08 Stream Power llb/ft s1 0.13 
3.12 Cum Volume lacre-£ti 839.74 
0.00 Cum SA (acres) 770.02 

Channel Right OB 
0.050 0.050 
513.02 424.17 
538.82 878.97 

Warning: Divided flow computed for this cross-section. 
Warning: The energy loss was greater than 1.0 ft (0.3 m), between the current and previous cross 

section. This may indicate the need for additional cross sections. 

FLOW DISTRIBUTION OUTPUT Profile WPF 1 

Left Sta Right Sta Flow Area W. P. 8 conv. Hydr D. Velocity 
Ifti (Etl Icfsl  IS^ ftl Iftl Ifti I tt/S) 
8539.10 8756.71 90.56 53.91 84.65 2.80 0.64 1.68 

Warning: Divided flow computed for this cross--section. 
Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross 

sectlon. This may indicate the need for additional cross sections. 

CROSS SECTION RIVER: Vineyard FRS 
REACH: Vineyard RS: 18.932 

INPUT 
Descri~tion: ~.~ ~ 

Station Elevation Data num= 134 
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 

7317.07 1547.29 7371.26 1547.3 7517.51 1546.39 7523.26 1546.21 7687.49 1546.17 
7782.4 1546 8003.83 1546.03 8007.8 1546 8067.79 1545.53 8112.62 1546 
8173.09 1546.5 8198.07 1546 8328.25 1544.95 8338.31 1545.81 8359.07 1545.37 

Vineyanl FKS 113 Spillway Flaw 
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11602 154612372.58 1547.212375.22 1547.4112381.03 1546.3812390.91 1547.65 
12596.19 1547.5212695.05 1548 12719.9 154812940.53 154812968.89 1548.15 
12969.25 154812972.93 1546.6 12983.4 1547.9712985.31 154813080.51 1548.38 
13082.89 I5481308422 1147.7913086.69 154813091.49 1548.38 e Manning's n values num= 3 

Sta n Val Sta n Val Sta n Val 
7317.07 .05 9786.79 .0510591.67 .05 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan 
9786.7910591.67 581.34 528.78 466.64 .3 .5 

rneffective Flow n u =  1 
Sta L Sta R Elev 

11167.0713091.49 1548 - - 

Blocked Obstructions nm= 1 
Sta L Sta R Elev 

7317.07 8175.05 1548 

CROSS SECTION OUTPUT Profile #PF 1 

E.G. Elev lftl 
Vel Head Iftl 
W.S. Elev lftl 
Crit W.S. iftl 
E.G. Slope (tt/ftl 
Q Total icfsl 
Top Width (ft! 
Vel Total lft/sl 
Max Chl Dpth (ftl 
Conv. Total (cfsl 
Length Wtd. (ftl 
Min Ch El lftl 
Alpha 
Frctn Loss lftl 
C & E LOSS iftl 

Element Left OB Channel Right OB 
Wt. n-Val. 0.050 0.050 0.050 
Reach Len. ift) 581.34 528.78 466.64 
Flow Area (sq ftl 172.85 767.45 434.74 
Area lsq £ti 172.85 767.45 434.74 
Flow Icfs! 226.97 2058.65 947.38 
Top Width (£ti 705.73 803.40 624.49 
Avg. Vel. (ft/sl 1.31 2.68 2.18 
Hydr. Depth lftl 0.24 0.96 0.70 
Conv. lcfsl 2431.2 22052.2 10148.3 
Wetted Per. iftl 706.39 807.21 624 5 0  
Shear llh/sq ttl 0.13 0.52 0.3R 
stream Power llb/ft sl 0.17 1.39 0.83 
C w n  Volume (acre-ftl 838.33 259.09 256.62 
cwn SA (acres) 764.67 276.34 397.74 

Warning: Divided flow computed for thls cross-section. 
Warning: The energy loss was greater than 1.0 ft 10.3 ml. between the current and prevlous cross 

section. This may indicate the need for additional cross sections. 

FLOW DISTRIBUTION OUTPUT Profile #PF 1 

Left Sta 
Iftl 

Right Sta 
(ftl 
8304.96 

Flow 
ICfSI 
0.02 
78.23 

Area 
lsq ttl 

0.08 
45.36 

W.P. % Conv. Hydr D. Velocity 
ift) iftl lft/sl 
4.42 0.00 0.02 0.20 
97.21 2.42 0.47 1.72 

Warning: Divided flow computed for this cross-section. 
Warning: The energy loss was greater than 1.0 ft 10.3 ml. between the current and previous cross 

section. This may indicate the need for additional cross sections. 

CROSS SECTION RIVER: Vineyard FRS 
REACH: Vineyard RS: 18.832 

INPUT 
Description: 
station Elevation Data nun= 9 7 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
7139.32 1544 7263.34 1542.84 7403.88 1542.41 7413.37 1542.65 7442.83 1542.59 @ 7450.54 1542.33 7462.34 1542.78 7604.56 15421 762122 1542 7846.42 154144 
8103.79 1541.35 8117.71 1540.75 8132.48 1541.29 8147.53 1541.51 8160.22 1540.61 

8178 1541.7 8186.32 1540 8191.93 1538.81 8199.09 1540 8204.86 1541.03 

Vineyard PRS 113 Spcllway Flow 
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Manning's n Values n m =  3 
Sta n Val Sta n Val Sta n Val 

7139.32 .05 9909.63 .05 10406.6 .05 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan 
9909.63 10406.6 441.13 509.32 557.25 .3 .5 

Ineffective Flow n m =  2 
Sta L Sta R Elev Sta L Sta R Elev 

7139 32 7750 154411454 32 13228 9 1544 
Blocked Obstructions n m =  1 

Sta L Sta R Elev 
7139.32 7462.35 1544 

CROSS SECTION OUTPUT 

E.G. Elev Iftl 
Vel Head (ftl 
W.S. Elev Ifti 
Crit W.S. lfti 
E.G. Slope (ftlftl 
Q Total (cfsl 
Top Width (ft! 
Vel Total (ft/sl 
Max Chl Dpth Iftl 
Con". Total (cfsl 

Profile #PF 1 

1542.04 Element Left OB 
0.04 Wt. n-Val. 0.050 

1542.00 Reach Len. (ftl 441.13 
1541.68 Flow Area (sq £ti 1234.56 
0.004435 Area (sq ftl 1255.33 
3233.00 Flow (cfsl 1682.49 
3452.20 Top Width (ft) 2288.59 

1.51 Avg. Vel. (ft/sl 1.36 
3.45 Hydr. Depth ifti 0.57 

48547.4 Conv. (cfsl 25264.7 
507.58 Wetted Per. (ftl 2160.48 
1538.55 Shear ilbtsq £ti 0.16 

1.07 Stream Power ilb/ft s! 0.22 
2.77 CwnVolume (acre-ftl 828.80 
0.01 Cum SA (acres) 744.69 

Channel Right 06 
0.050 0.050 
509.32 557.25 
474.67 433.43 

Warning; The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross 
section. This may indicate the need for additional cross sections. 

FLOW DISTRIBUTION OUTPUT Profile fiPF 1 

Left Sta Right Sta Flow Area W.P. % Conv. Hydr D. Velocity 
(ftl Iftl (cfsl (Sq £ti (ft) ifti (ft/SI 
7693.38 7970.41 141.10 114.81 220.41 4.36 0.52 1.23 

Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross 
section. This mav indicate the need for additional cross sections. - - - ~ - ~ ~  

Vineyard FKS 113 Spillway Flaw 
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CROSS SECTION RIVER: Vineyard FRS 
REACH: Vineyard RS: 18.736 

k INPUT 

station Elevatior 
Sta Elev 

6910.67 1540.26 
7193.58 1539.52 7248.6 1539.2 7276.87 1539.02 7692.79 1538.52 7693.58 153 

Manning's n Values nun= 3 
Sta n Val Sta n Val Sta n Val 

6910.67 .05 9867.25 .0510194.84 .05 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan 
9867.2510194.84 569.73 486.46 441.02 .3 .5 

Ineffective Flow num= 2 
Sta L Sta R Elev Sta L Sta R Elev 

6910 67 7275 154111678.0813183.88 1541 
Blocked Obstructions numi 1 

Sta L Sta R Elev 
6910.67 7099,27 1541 

CROSS SECTION OUTPUT 

E.G. Elev (ft) 
Vel Head Iftl 
W.S. Elev (ft) 
Crit W.S. lft) 
E.G. Slope (ft/ft) 
Q Total (cfsl 
Top Wldth (ftl 
Vel Total (ft/sl 
Max Chl Dpth lft) 
Conv. Total. lcfsl 
Length Wtd. (ft) 
Mln Ch El lft) 
Alpha 
Frctn Loss lftl 
C & E LOSS (ft) 

Profile #PF 

Element Left OB 
Wt. n-Val. 0.050 
Reach Len. Iftl 569.73 
Flow Area (so ftl 445.98 . . 
Area (sq ftl 
Flow Icfsl 
Top Width (ftl 
Avg. Vel. (ft/s) 1.24 
Hvdr. De~th (ft) 0.34 
Con". lcfsl 6637.6 
Wetted Per. ift) 1326.36 
Shear (lb/sq ft) 0.15 
Stream Power (lb/ft s )  0.18 
Cum Volume (acre-£ti 820.18 
cum SA (acres) 726.26 

Channel Rlght OB 
0.050 0.050 
486.46 441.02 
196.91 1120.83 
196.91 1160.75 

Warning: Divided flow computed for this cross-section. 
Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross 

section. This may indicate the need for additional cross sections. 

FLOW DISTRIBUTION OUTPUT Profile #PF 1 

Left Sta Riaht Sta Flow Area W.P. 8 Con". Hvdr D. Velocitv 

8388.96 8684.62 17.24 28.96 226.74 0.53 0.13 0.60 
8684.62 9867.25 

Vineyard FllS 113 Spillway Flow 
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Warning: Divided flow computed for this cross-section. 
Warning: The energy l o s s  was greater than 1 . 0  ft 1 0 . 3  mi. between the current and prc 

section. This may indicate the need for additional cross sections. 

CROSS SECTION RIVER: Vineyard FRS 
REACH: Vineyard RS: 1 8 . 6 4 4  

INPUT 
Description: 
Station Elevation Data num= 1 2 7  

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
6 6 7 2 . 1 8  1 5 3 7 . 2 4  6 7 2 8 . 3 9  1 5 3 6 . 6 9  6 7 3 3 . 8 8  1 5 3 6 . 4 4  6 7 4 0 . 2 8  1 5 3 6 . 9 1  6 7 5 7 . 3 2  1 5 3 7 . 1 3  
6 7 9 6 . 8 1  1 5 3 6 . 9 7  6 8 4 6 . 6 7  1 5 3 6 . 4 1  6 8 8 7 . 4 9  1 5 3 6 . 5 9  6 9 4 4 . 1 4  1 5 3 6 . 1 4  6 9 6 0 . 7 3  1 5 3 6  

Manning's n Values n m =  3 
Sta n Val Sta n V a l  Sta n Val 

6 6 7 2 . 1 8  . 0 5  9 8 6 3 . 0 6  . 0 5 1 0 0 8 1 . 8 9  . 0 5  

Bank Sta: Left Right Lengths: Left Channel Right 
9863.0610081.89  3 9 7 . 2 1  5 0 0 . 7 8  4 2 7 . 1 2  

Ineffective Flow n u =  2  
Sta L Sta R Elev Sta L Sta R Elev 

6 6 7 2 . 1 8  6 8 8 7 . 4 9  1 5 3 8 1 1 7 1 7 . 1 8 1 3 0 7 4 . 3 9  1 5 3 8  
Blocked Obstructions nun= 2  

Sta I. Sta R Elev Sta L Sta R Elev 
6 6 7 2 . 1 8  6757.32  1 5 3 8 1 2 2 6 5 . 4 2 1 3 0 7 4 . 3 9  1 5 3 8  

CROSS SECTION OUTPUT Profile UPF 1 

E.G. Elev Iftl 1 5 3 6 . 3 4  Element 
Vel Head Iftl 0 . 0 4  Wt. "-Val. 
W.S. Elev (ft) 1 5 3 6 . 3 0  Reach Len. Iftl 
Crit W.S. Ift) 1 5 3 5 . 9 2  Flow Area lsq ft) 
E.G. Slope (ftfftl 0 . 0 0 5 3 3 6  Area Isq ft) 
Q Total Icfsl 3 2 3 3 . 0 0  Flow (cfsl 
Top Width (ftl 4 4 0 7 . 5 1  Top Width Iftl 
Vel Total (ftfs) 1 . 4 8  Rvg. Vel. Iftls) 
Max C h l  Dpth Iftl 2 . 8 6  Hydr. Depth Ift) 
Conv. Total (cfs) 4 4 2 6 0 . 4  Conv. Icfs) 
Length Wtd. (ftl 4 2 3 . 6 5  Wetted Per. Iftl 

Coeff Contr 
. 3  

Left 08 
0 . 0 5 0  

3 9 7 . 2 1  

Channel 
0 . 0 5 0  

5 0 0 . 7 8  

Vineyard FIIS 
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Right OB 
0 . 0 5 0  

4 2 7 . 1 2  
1 0 3 4 . 5 3  

2 6 1 8 8 . 2  
1 3 1 5 . 9 5  

113 Spillway Plow 



M l n  Ch El lftl 1 5 3 4 . 5 2  Shear (lb/sq ftl 0 . 1 2  0 . 1 7  0 . 2 6  

A l p h a  1 . 1 8  Stream Power (lb/ft sl 0 . 1 4  0 . 2 3  0 . 4 8  

Frctn Loss Iftl 2 . 4 8  Cum Volume (acre-£ti 8 1 0 . 4 0  2 4 5 . 9 1  2 3 0 . 5 5  

C & E LOSS ittl 0 . 0 0  Cum SA (acres1 6 9 8 . 8 6  2 6 0 . 9 5  3 6 0 . 6 3  

Warning: Dlvided flow computed for this cross-section. 
warning:   he energy loss was greater than 1 . 0  ft 1 0 . 3  ml. between the current and previous cross 

section. This may indicate the need for additional cross sections. 

FLOW DISTRIBUTION OUTPUT Profile #PF 1 

Left Sta 
(Ltl 

Right Sta 
iftl 

Flow 
(CfSi 
1 5 . 2 3  

1 2 9 . 4 1  
6 5 . 1 3  
7 6 . 3 2  
4 5 . 4 4  
5 0 . 9 6  
9 8 . 9 9  

2 4 8 . 9 2  
2 4 4 . 1 6  
1 9 4 . 7 0  

1 4 . 1 9  
2 6 . 2 4  
5 0 . 1 8  
2 1 . 3 6  
3 8 . 8 5  

6 2 9 . 5 8  
8 4 0 . 9 4  
3 5 9 . 9 6  

7 9 . 6 9  
2 . 7 7  

Area 
1sq ftl 

1 8 . 0 6  
1 2 1 . 3 8  

6 9 . 1 2  
8 8 . 4 1  
6 4 . 7 8  
6 9 . 3 9  

1 0 3 . 3 4  
1 7 9 . 7 1  
1 7 7 . 6 4  
1 5 5 . 0 8  

1 4 . 3 0  
2 0 . 6 9  
3 0 . 5 6  
1 8 . 2 9  
2 6 . 2 3  

3 2 1 . 1 7  
3 8 2 . 2 7  
2 2 9 . 6 4  

9 2 . 9 3  
8 . 5 4  

W.P. 
(ftl 

6 7 . 5 4  
3 1 9 . 1 3  
2 1 8 . 6 9  
3 1 9 . 0 9  
3 1 9 . 0 9  
3 1 9 . 0 9  
3 1 9 . 0 9  
3 1 9 . 0 9  
3 1 9 . 0 9  
3 1 9 . 1 0  

4 3 . 7 7  
4 3 . 8 4  
4 3 . 9 7  
4 3 . 8 4  
4 4 . 0 6  

2 9 9 . 2 7  
2 9 9 . 6 3  
2 9 9 . 2 5  
2 9 9 . 2 5  
1 1 8 . 5 5  

Hydr D. 
ifti 
0 . 2 7  
0 . 3 8  

Warning: Divided flow cornputed for this cross-section. 

a Warning: The energy l o s s  was greater than 1 . 0  ft ( 0 . 3  ml. between the current and previous cross 
section. This may indicate the need for additional cross sections. 

CROSS SECTION RIVER: Vineyard FRS 
REACH: vineyard RS: 1 8 . 5 4 9  

INPUT 
Description: "Eastern Diversion" at southern end of cross section 
Station Elevation Data n m =  1 2 3  

Sta Elev Sta Elev Sta E l e v  Sta Elev Sta E l e v  
6 6 5 3 . 6 3  1 5 3 3 . 4 4  6 6 8 8 . 9 5  1 5 3 2 . 7 7  6 7 0 3 . 2 4  1 5 3 2 . 4 1  6 7 0 9 . 4 9  1 5 3 4  6 7 1 7 . 0 4  1 5 3 6  

6720 1 5 3 6 . 7 6  6 7 2 3 . 6 9  1 5 3 6  6734.2  1 5 3 4  6 7 4 4 . 7 1  1532 6 7 5 5 . 1 4  1 5 3 0  
6 7 5 7 . 3 5  1 5 2 9 . 5 6  6 7 5 9 . 4 3  1 5 3 0  6 7 6 8 . 3 6  1 5 3 2  6 7 7 2 . 0 3  1 5 3 2 . 8 2  6 8 2 7 . 1 2  1 5 3 4  
6 8 3 0 . 6 8  1 5 3 4 . 0 8  6 9 2 0 . 8  1534  6987.74  1 5 3 4  6 9 9 4 . 7 5  1 5 3 4 . 1 3  6 9 9 5 . 5 2  1 5 3 4  
6 9 9 8 . 9 2  1 5 3 2 . 8 7  7006.64  1 5 3 3 . 6 7  7 0 1 8 . 2 9  1 5 3 3 . 6 6  7 0 2 4 . 1 9  1 5 3 2  7 0 2 7 . 2 1  1 5 3 0 . 6 2  
7 0 3 0 . 5 3  1 5 3 2  7 0 3 7 . 1 6  1 5 3 3 . 7 7  7 0 6 3 . 4 6  1 5 3 4  7 0 8 5 . 7 9  1534 7 1 2 7 . 7 3  1 5 3 4  

~ ~ . ~ . ~ ~  . ~~ 

Sta n Val  Sta n V a l  Sta n Val 
6 6 5 3 . 6 3  . 0 5  9 8 4 8 . 1 6  . 0 5 1 0 1 3 5 . 7 1  . 0 5  

Vineyard FRS 113 Spillway Flow 
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Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr 
9848.1610135.71 503.55 511.81 476.98 .3 

Ineffective Flow num= 1 
Sta L Sta R Elev 

11559.8512664.12 1536 
Blocked Obstructions nun= 2 

Sta L Sta R Elev Sta L Sta R Elev 
6653.63 6720.41 153612094.4112664.12 1536 

CROSS SECTION OUTPUT Profile RPF I 

E.G. Elev ifti 
Vel Head iftl 
W.S. Elev ift) 
Crit W.S. ift) 
E.G. Slope Iftlft) 
Q Total icfsi 
Tap Width ift) 
Vel Total (ftlsi 
Max Chl Dpth lft) 
Conv. Total icfsl 
Length Wtd. ifti 
Mln Ch El ift) 
Alpha 
Frctn Loss lfti 
C & E LOSS lft) 

Element 
Wt. n-Val. 
Reach Len. if ti 
Flow Area lsq ft) 
Area lsq fti 
Flow lcfsi 
Top Width ifti 
Avg. Vel. iftls) 
Hydr. Depth ifti 
Conv. icfsi 
Wetted Per. (ft) 
Shear ilblsq fti 
stream Power ilblft s )  
Cum Volume lacreeft) 
Cum SA (acres1 

Left OB 
0.050 

503.55 
848.53 
848.53 
1196.72 
2319.71 

1.41 
0.37 

14896.3 
2321.95 

0.15 
0.21 

801.76 
675.35 

Channel Right 08 
0.050 0.050 
511.81 476.98 
239.43 760.83 

Warning: Divided flow computed for this cross-section. 
Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross 

section. This may indicate the need for additional cross sections. 

FLOW DISTRIBUTION OUTPUT 

Left Sta Right Sta 
Ift) ift) 
6653.63 6973.08 

Profile RPF 

Flow 
ICfSi 

288.43 
64.83 

1 

Area 
isq ft) 
108.18 
34.97 
64.66 
56.42 
103.36 
16.51 
19.36 
105.42 
194.78 
144.84 
23.40 
26.68 
48.97 
47.60 
92.78 
332.17 
245.42 
142.67 
40.57 

W.P. 
ift) 

83.74 
46.68 
299.87 
319.45 
319.45 
88.02 
207.63 
319.45 
319.46 
318.20 
57.51 
57.51 
57.77 
57.53 
57.84 
252.84 
252.84 
252.84 
224.70 

% Conv. 

8.92 
2.01 
1.62 
1.23 
3.39 
0.38 
0.28 
3.50 
9.74 
5.96 
0.83 
1.03 
2.83 
2.71 
8.22 
25.18 
15.20 
6.16 
0.82 

Velocity 
iftls) 
2.67 
1.85 
0.81 
0.71 
1.06 
0.74 
0.46 
1.07 
1.62 
1.33 
1.15 
1.25 
1.87 
1.84 
2.86 
2.45 
2.00 
1.40 
0.65 

Warning: Divided flow computed for this cross-section. 
Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross 

section. This may indicate the need for additional cross sections. 

CROSS SECTION RIVER: Vineyard FRS 
REACH: Vineyard RS: 18.452 

INPUT 
Description: "Eastern Diversion" at southern end of cross section 
station Elevation Data nwn= 107 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
7596.34 1530 7603.93 1530.17 7620.04 1531.13 7625.89 1530 7636.59 1528 
7645.6 1526.32 7654.04 1528 7659.91 1529.34 7710.82 1529.46 7715.32 1528.63 
7720.32 1529.35 7724.35 1529.62 7816.08 1530 7840.3 1530 7860.92 1529.87 
7871.78 1528.95 7891.06 1529.89 7904.7 1529.21 7910.33 1528.83 7913.86 1528.72 
7922.05 1529.5 7931.85 1528.83 7953.7 1529.98 8036.7 1529.98 8236.25 1530 
8239.67 1530 8644.73 1530 8645.03 1530 8645.21 1530 8745.03 1529.49 
8845.01 1529.61 8945.02 1529.66 9045.02 1529.64 9145.02 1529.61 9233.75 1530 

Vincyard FRS I13 Spillway Plow 
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Manning's n Values n m =  3 
Sta n Val Sta n Val Sta n Val 

7596.34 .05 9845.01 ,0510321.59 .05 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9845.0110321.59 501.22 506.04 405.75 .3 .5 

Ineffective Flow nun= 1 
Sta L Sta R Elev 

11666.3412725.17 1532 
Blocked Obstructions nun= 1 

Sta L Sta R Elev 
7596.34 7618.9 1532 

CROSS SECTION OUTPUT Profile #PF 1 

E.G. Elev iftl 1530.44 Element Left 0B Channel Right OB 
Vel Head ift) 0.05 Wt. n-Val. 0.050 0.050 0.050 
W.S. Elev iftl 1530.39 Reach Len. lftl 501.22 506.04 405.75 
Crit W.S. ifti 1530.15 Flow Area lsq it) 1094.88 404.91 321.43 
E.G. Slope Iftiftl 0.007310 Area lsq ftl 1094.88 404.91 422.94 
0 Total lcfsl 3233.00 Flow icfsi 1931.86 919.52 381.63 
Top width iftl 3862.96 Top Wldth !it1 
Vel Total Iftls) 1.78 Avg. Vel iftis) 
Max Chl Dpth ift) 4.39 Hydr. Depth lftl 
Conv. Total lcfsl 37813.2 Conv. Icfsl 
Lenqth Wtd. lftl 488.91 WettedPer. (ftl 
~ i n - ~ h  El lftl 1526.00 Shear llbisq ft) 0.24 0.39 0.15 
Alpha 1.11 Stream Power ilbift sl 0.42 0.88 0.17 
Frctn Loss ift) 2.88 Cum Volume !acre-ftl 790.52 240.11 214.68 
C & E LOSS lft) 0.01 Cum SA (acres1 649.81 253.55 336.38 

Warning: Divided flow computed for this cross-section. 
Warning: The energy loss was greater than 1.0 f t  10.3 ml. between the current and previous cross 

section. This may lndicate the need for additional cross sections. 

FLOW DISTRIBUTION OUTPUT Profile #PF 1 

Left Sta Right Sta Flow Area W.P. % Conv. Hydr D. Velocity 
lftl Ifti (Cis) 1sq it) iftl ift) iftlS1 
7596.34 7821.21 492.55 203.94 198.17 15.23 1.03 2.42 

Vineyard FRS 113 Spillway Flow 
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Warning: Divided flow computed for thls cross-sectlon. 
Warning: The energy loss was greater than 1 . 0  ft 1 0 . 3  mi. between the current and previous cross 

section. This may indicate the need for additional cross sections. 

CROSS SECTION RIVER: Vineyard FRS 
REACH: Vineyard RS: 1 8 . 3 5 6  

INPUT 
Description: "Eastern Diversion" at southern end of cross section 
Station Elevation Data num= 1 0 0  

Sta  lev sta ~ . l  pv sta F l e v  Sta Elev Sta Elev 

Manning's n Values nm= 3  
Sta n Val Sta n Val Sta n Val 

7 9 7 9 . 6 9  . 0 5  9 9 0 8 . 4 7  . 0 5 1 0 3 0 2 . 9 5  . 0 5  

Bank Sta: Left Right Lengths: Left Channel Right Coetf Cantr. Expan 
9 9 0 8 . 4 7 1 0 3 0 2 . 9 5  3 0 3 . 0 3  2 8 4 . 7  2 0 1 . 7 8  - 3  . 5  

Blocked Obstructions num= 1 
Sta L Sta R Elev 

7 9 7 9 . 6 9  8 0 5 0 . 9 3  1529 

CROSS SECTION OUTPUT 

E.G. Elev (ftl 
Vel Head (ftl 
W.S. Elev (ftl 
Crit W.S. lftl 
E.G. Slo~e lftlftl . . 
Q Total lcfsl 
Top Width (ftl 
Vel Total lft/sl 
Max Chl Dpth lftl 
Conv. Total lcfsl 
Lenoth Wtd. lftl 
~in-ch El Iftl 
Alpha 
Frctn Loss (ftl 
C h E LOSS lft) 

Profile XPF 1 

1 5 2 7 . 5 6  Element 
0 . 0 7  Wt. n-Val. 

1 5 2 7 . 4 8  Reach Len. (ftl 
1 5 2 7 . 1 6  Flow Area lsq ftl 

0 . 0 0 4 8 4 6  Area lso ftl 
3 2 3 3 . 0 0  F l o w  IcEsl 
3 1 6 9 . 3 7  Top Width (ftl 

1 . 7 3  Avg. Vel. lftlsl 
4 . 4 6  Hydr. Depth lftl 

4 6 4 4 1 . 7  Conv. (cfsl 
2 8 3 . 1 3  Wetted P e r .  lftl 

1 5 2 3 . 0 2  Shear ilblsq ftl 
1 . 5 4  Stream Power (lblft sl 
1 . 7 6  C m  Volume (acre-ftl 
0 . 0 2  Cum SA (acres1 

Left 08 
0 . 0 5 0  

3 0 3 . 0 3  
8 0 8 . 1 9  

Channel Right 08 
0 . 0 5 0  0 . 0 5 0  

2 8 4 . 7 0  2 0 1 . 7 8  
6 0 5 . 2 0  4 5 9 . 0 6  
6 0 5 . 2 0  4 5 9 . 0 6  

1 6 5 8 . 3 5  5 8 2 . 9 7  
3 9 4 . 4 8  9 5 7 . 5 6  

Warning: Divided flow computed for this cross-section. 
Warning: The energy loss was greater than 1 . 0  ft 1 0 . 3  ml. between the current and previous cross 

section. This may indicate the need for additional cross sections. 

FLOW DISTRIBUTION OUTPUT Profile UPF I 

Left Sta Rlght Sta Flow Area W.P. % Conv. Hydr D. Velocity 
(ftl (ftl Icfsl 1sq ftl (Etl Iftl (ft/S) 
7 9 7 9 . 6 9  8 1 7 2 . 5 7  2 6 3 . 9 5  1 3 9 . 4 2  1 1 6 . 0 0  8 - 1 6  1 . 2 1  1 . 8 9  
8 1 7 2 . 5 7  8 3 6 5 . 4 5  1 5 3 . 9 1  1 2 3 . 6 3  1 9 2 . 9 2  4 . 7 6  0 . 6 4  1 . 2 4  
8 3 6 5 . 4 5  8 5 5 8 . 3 2  9 2 . 3 2  9 0 . 9 7  1 9 2 . 8 8  2 . 8 6  0 . 4 7  1 . 0 1  
8 5 5 8 . 3 2  8 7 5 1 . 2 0  5 0 . 8 8  6 3 . 6 3  1 9 2 . 8 8  1 . 5 7  0 . 3 3  0 . 8 0  

0 . 1 9  0 . 5 6  8 7 5 1 . 2 0  8 9 4 4 . 0 8  2 0 . 9 5  3 7 . 3 7  1 9 2 . 8 8  0 . 6 5  
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Warning: Divided flow computed for this cross-section. 
Warning: The energy loss was greater than 1.0 ft 10.3 ml. between the current and pre 

section. Thls may indicate the need for additional cross sections. 

CROSS SECTION RIVER: Vineyard FRS 
REACH: Vineyard RS: 18.302 

INPUT 
Description: "Eastern Diversion" at southern end of cross sectlon 
Station Elevation Data num= 89 

sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
8343.07 1523.86 8357.67 1524 8430.38 1524.77 8440.11 1526 8440.94 1526.11 
8441.89 1526 8453.5 1524.66 8459.45 1524 8467.96 1523.07 8477.38 1524 
8481.81 1524.37 8485.3 1524.31 8585.29 1524.73 8685.28 1524.85 8785.29 1524.7 
8797.9 1525.25 8872.6 1526 8885.28 1526.13 8948.67 1526 8965.19 1525.97 
8985.29 1525.74 9085.28 1525.79 9111.82 1526 9158.91 1526 9185.29 1525.77 
9204.84 1525.82 9285.28 1525.72 9385.27 1525.16 9471.21 1524.91 9485.29 1524.68 
9508.58 1525.14 9585.28 1525.72 9685.31 1525.4 9776.11 1525.08 9924.57 1524.49 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

8343.07 .05 9924.57 .0510317.75 .05 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan 
9924.5710317.75 299.49 284.73 297.8 .3 .5 

Blocked Obstructions n m =  1 
Sta L Sta R Elev 

8343.07 8440.73 1527 

CROSS SECTION OUTPUT Profile PPF 1 

E.G. Elev Itti 
Vel Head iftl 
W.S. Elev iftl 
Crit W.S. iftl 
E.G. Slope Ift/ftl 
Q Total Icfsl 
Top Width lftl 
Vel Total iftlsl 
Max Chl Dpth iftl 
Conv. Total Icfsl 
Length Wtd. Iftl 

Frctn Loss ift) 
C & E LOSS iftl 

Vlncyartl FRS 

1525.78 Element 
0.12 Wt. n-Val. 

1525.66 ReachLen. lftl 
Flow Area lsq f ti 

0.008565 Area isq ftl 
3233.00 Flow icfsl 
2162.71 Top Width lit1 

2.52 Avg. Vel. iftisl 
3.62 Hydr. Depth ifti 

34933.5 Conv. lcfsl 
291.47 Wetted Per. ifrl 
1522.04 Shear ilblsq it1 

1.22 Stream Power Ilblft sl 
1.78 Cum Volume lacre-ftl 
0.01 Cum SA iacresl 

- 
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LeftOB Channel 
0.050 0.050 
299.49 284.73 

zvious cross 

Right 08 
0.050 
297.80 

0.80 
0.14 
911.6 
776.76 
0.07 
0.06 

209.26 
321.90 
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Warning: Divided flow computed for this cross-section. 
Warning: The energy l o s s  was greater than 1 . 0  ft 10.3  m ) .  between the current and previous cross 

section. This may indicate the need for additional cross sections. 

FLOW DISTRIBUTION OUTPUT Profile #PF I 

Left Sta Riaht Sta Flow Area W.P. 
lftl 

% Conv. Hydr D. Velocity 
Iftl (ftlS1 
1 . 4 6  3 . 2 9  
1 . 0 0  2 . 5 6  
0 . 7 8  2 . 1 8  
0 . 1 0  0 . 5 7  

lftl 
8 3 4 3 . 0 7  
8 5 0 1 . 2 2  
8 6 5 9 . 3 7  

(sq fti 
8 2 . 2 2  

1 5 7 . 9 8  
1 2 4 . 0 0  

Warning: Divided flow computed for this crosssection. 
Warning: The energy loss was greater than 1 . 0  ft ( 0 . 3  mi. between the current and previous cross 

section. This may indicate the need f o r  additional cross sections. 

CROSS SECTION RIVER: Vineyard FRS 
REACH: Vineyard RS: 1 8 . 2 4 8  

INPUT 
Description: "Eastern Diversion" at southern end of cross section 
Station Elevation Data nun= 1 0 2  

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
8 6 5 7 . 0 5  1 5 2 2 . 8 9  8 6 9 3 . 4 1  1 5 2 2 . 8 6  8698 .16  1524 8 7 0 2 . 5 4  1 5 2 4 . 8 7  8 7 0 6 . 2 4  1524  
8 7 1 0 . 1 9  1 5 2 3 . 0 8  8720 .04  1 5 2 2 . 7 9  8 7 2 4 . 6 3  1522  8 7 2 4 . 9 5  1 5 2 1 . 9 6  8 7 2 5 . 4 3  1522  
8 7 5 0 . 8 1  1 5 2 3 . 8 2  8 7 6 6 . 4 6  1 5 2 4  8798 .49  1 5 2 4 . 3 6  8 8 9 8 . 4 8  1 5 2 4 . 6  8952 .99  1 5 2 4 . 4  
8 9 7 9 . 4 8  1 5 2 4 . 2 4  8 9 8 2 . 3 8  1 5 2 4  8 9 8 5 . 5  1 5 2 3 . 8  8 9 8 7 . 5  1 5 2 4  8 9 9 1 . 2 9  1 5 2 4 . 3 3  
8 9 9 6 . 2 9  1524  8 9 9 8 . 4 9  1 5 2 3 . 8 6  9 0 0 3 . 5 5  1524  9 0 1 8 . 9 3  1 5 2 4 . 4 4  9023 .75  1524  

Manning's n Values nun= 3  
Sta ri Val Sta n Val Sta n Val 

8 6 5 7 . 0 5  . 0 5  9 9 1 4 . 6 9  , 0 5 1 0 2 3 0 . 9 2  . 0 5  

Bank Sta: Left Right Lengths: Left Channel Right C o e f f  Contr. Expan 
9 9 1 4 . 6 9 1 0 2 3 0 . 9 2  3 5 7 . 9 3  3 9 4 . 8 2  5 4 8 . 5 6  . 3  .5 

Ineffective Flow nwn= 1 
Sta L Sta R Elev 
1 1 3 0 5 1 2 3 7 8 . 1 4  1525  ~ ~~ 

Blocked Obstructions nun- 1 
Sta L Sta R Elev 

8 6 5 7 . 0 5  8 7 0 2 . 4 7  1 5 2 5 . 5  

Vincyard FKS 113 Spillway Flow 
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CROSS SECTION OUTPUT 

a E.O. Elev lfti 
Vel Head ifti 
W.S. Elev Iftl 
Crit W.S. ift) 
E.G. Slope (ft/ftl 
Q Total lcfsl 
Top Width iftl 
Vel Total ift/sl 
Max Chl Dpth lftl 
Conv. Total (cfsl 
Length Wtd. ift) 
MinChEl ifti 
Alpha 
Frctn Loss iftl 
c & E LOSS irtj 

'roflle #PF 1 

1523.98 Element 
0.09 Wt. n-Val. 

1523.89 Reach Len. lftl 
1523.54 Flow Area (sq ft) 
0.004612 Area isq ft) 
3233.00 Flow icfsl 
2279.68 TopWidth Iftl 

2.01 Avg. Vel. Ift/s) 
3.83 Hydr. Depth (ft) 

47608.3 Conv. icfsi 
457.14 Wetted Per. lftl 
1520.06 Shear ilb/sq ft) 

1.45 Stream Power llb/ft si 
2.79 Cumvolume (acre-£ti 
0.01 cum SA (acres1 

Right OB 
0.050 
548.56 
553.16 
570.07 
794.76 
1.145.36 

1.44 
0.56 

Warning: Divided flow computed for this cross-sectlon. 
Warning: The energy loss was greater than 1.0 ft (0.3 mi. between the current and previous cross 

section. This may indicate the need for additional cross sections. 

FLOW DISTRIBUTION OUTPUT Profile #PF 1 

Left Sta Rlght Sta Flow Area W.P. 8Conv. HydrD. Velocity 
(fti ifti 1ctsi 1sq ft) lft) Iftl (ft/si 
8657.05 8782.81 74.10 44.33 50.49 2.29 0.88 1.67 
8782.81 8908.58 
8908.58 9034.34 0.02 0.14 4.44 0.00 0.03 0.18 

Warning: Divided flow computed for this cross-section. 
Warning: The energy loss was greater than 1.0 ft 10.3 ml. between the current and previous cross 

section. This may indicate the need for additional cross sections. 

CROSS SECTION RIVER: Vineyard FRS 
REACH: Vineyard RS: 18.173 

INPUT 
Description: 
Station Elevation Data num= 102 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
8890.55 1522.77 8942.96 1522 8959.84 1521.75 8965.59 1520 8967.06 1519.49 

10599.87 1520 10623.3 152010633.43 1520.1910635.95 152010643.33 1519.17 
10655.38 152010659.08 1520.3410676.46 152010682.12 1519.9 10686.6 1519.54 

Viueyard FllS 113 Spillway Flow 
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Manning's n Values nwn= 3 
Sta n Val Sta n Val Sta n Val 

8890.55 .05 9944.05 .0510217.82 .05 

Bank Sta: Lett Right Lengths: Left Channel Right Coeft Contr. Expan. 
9944.0510217.82 510.37 485.8 404.15 .3 .5 

Ineffective Flow num= 1 
Sta L Sta R Elev 
11185 12034.6 1522 

CROSS SECTION OUTPUT Profile PPF 1 

E.G. Elev iftl 
Vel Head Ifti 
W.S. Elev Iftl . . 
Crit W.S. Iftl 
E.G. Slope iftlftl 
Q Total icfsl 
Top Width iftl 
vei Total irt~s) 
Max Chl Dpth iftl 
Conv. Total icfsl . . 
Length Wtd. iftl 
Min Ch El iftl 
Alpha 
Frctn Loss ittl 
C & E LOSS Iftl 

Element 
Wt. n-Val. 
Reach Len. iftl 
Flow Area is9 ftl 
Area isq £ti 
Flow icfsl 
Top Width iftl 
Avg. Vel. iitlsl 
Hydr. Depth iftl 
Conv. icfsl 
Wetted Per. iftl 
Shear ilblsq ftl 
Stream Power iIb/f t si 
Cwn volume (acre-€ti 
cum SA iacresl 

i eft 08 Channel 
0.050 0.050 
510.37 485.80 

Right 08 
0.050 
404.15 

Warning: Divided flow computed for this cross-section. 
Warning: The energy loss was greater than 1.0 Et 10.3 ml. between the current and previous cross 

section. This may indicate the need for additional cross sections. 

FLOW DISTRIBUTION OUTPUT Profile #PF 1 

Lett Sta Right Sta Flow Area W.P. 8 Con". Hydr D. Velocity 
iftl ift) icfsl isq ftl iftl iftl Ift/SI 
8890.55 8995.90 17.51 8.18 10.86 0.54 0.79 2.14 

Warning: Divided flow computed for this cross-section. 
Warning: The energy lass was greater than 1.0 ft (0.3 ml. between the current and previous cross 

section. This may indicate the need for additional cross sections. 

CROSS SECTION RIVER: Vineyard FRS 
REACH: Vineyard RS: 18.081 

INPUT 
Description: 
Station Elevation Data nwn= 92 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
8098.03 1520.86 8102.76 1521.26 8106.99 1520.59 8113.43 1521.3 8147.09 1520.77 
8154.66 1520.18 8165.07 1520.75 8291.57 1520 8408.48 1520 8509.67 1520 

V~neyanl FRS 113 Spillway Flow 
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Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

8098.03 .05 9958.89 .0510348.17 .05 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9958.8910348.17 357.17 430.67 405.55 .3 .5 

Blocked Obstructions num= 2 
Sta L Sta R Elev Sta L Sta R Elev 

8098.03 8941.23 152111652.4712127.28 1521 

CROSS SECTION OUTPUT Profile #PF 1 

E.G. Elev (ftl 
Vel Head Iftl 
W.S. Elev (ftl 
Crit W.S. Iftl 
E.G. Slope (ttlfti 
0 Total (cfsl 
Top width (ft) 
Vel Total (ftls) 
Max Chl Dpth (ftl 
Conv. Total Icts) 
Length Wtd. !ft) 
MinChEl (ftl 
Alpha 
Frctn Loss (ftl 
C & E LOSS (ftl 

Element Left 08 
Wt. n-Val. 
Reach Len. Ifti 
Flow Area (sq ftl 
Area lsq ftl 
Flow (cfs) 
Top Width (ft) 
Avg. Vel. (ftlsl 
Hydr. Depth !£ti 
Conv. Icfs) 
Wetted Per. lfti 
Shear (lblsq £ti 
Stream Power ilb1Et s )  
Cum Volume (acre-it) 
Cum SA (acres1 

Channel Riaht OB 

Warning: Divided flow computed for this cross-section. 
Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross 

section. This may indicate the need for additional cross sections. 

FLOW DISTRIBUTION OUTPUT Profile #PF 1 

Left Sta Right Sta Flow Area W.P. % Conv. Hydr D. Veloclty 
Iftl (ftl (cfsl isq ft) (tt) Ifti (ftlsl 
8842.37 9028.46 32.36 13.48 11.32 1.00 1.37 2.40 

m). between the current and previous cross 
section. This may indicate the need for addltlonal cross sections. 

Vineyard FRS 113 Spillway Flow 
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CROSS SECTION RIVER: Vineyard FRS 
REACH: Vineyard RS: 18.000 

INPUT 
Description: 
station Elevation Data num= 88 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
8086.07 1518.42 8178.34 1518 8446.63 1517.3 8541.06 1516.41 8543.07 1516 
8547.91 1514.81 8555.38 1516 8557.65 1516.32 8574.46 1516.3 8579.24 1516 

Manning's n Values nun= 3 
Sta n Val Sta n Val Sta n Val 

8086.07 .05 9929.7 .0510257.89 .05 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan 
9929.710257.89 499.55 496.48 527.1 .1 .3 

Blocked Obstructions num= 2 
Sta L Sta R Elev Sta L Sta R Elev 

8086.07 8744.85 151811525.9312056.81 1518 

CROSS SECTION OIJTPUT Profile t P F  1 

E.G. Elev (ft! 
Vel Head lftl 
W.S. Elev lftl 
Crit W.S. (ftl 
E.G. Slope lft/ftl 
Q Total Icfs) 
Top Width (£ti 
Vel Total lft/sl 
Max Chl Dpth Ifti 
Conv. Total (cfsl 
Length Wtd. (ft) 
Min Ch El (ftl 
Alpha 
Frctn Loss Iftl 
C & E LOSS lftl 

Element 
Wt. n-Val. 
Reach Len. 1 f t 1 
Flow Area (sq f t 1 
Area (sq ftl 
Flow (cfs) 
Top Width (ftl 
Ava. Vel. (ft/s! 
~ydr. Depth (ftl 
Conv. (cEsI 
Wetted Per. (ft! 
shear (lblsq f t 1 
Stream Power (lb/ft sl 
Cum Volume lacre-ftl 
Cum SA (acres) 

Left 08 Channel 
0.050 0.050 
499.55 496.48 

Right CB 
0.050 
527 1 0  
662.86 

Warning: Divided flow computed for this cross-section. 
Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross 

section. This may indicate the need for add~tional cross sections. 

FLOW DISTRIBUTION OUTPUT Profile PPF 1 

Left Sta Right Sta Flow Area W. P. % Conv. Hydr D. Velocity 
lftl Iftl (CfS) ISq ftl Ifti (ftl Ift/Sl 
8823.52 9007.88 117.59 37.59 21.82 3.64 1.83 3.13 
9007.88 9192.25 0.54 1.91 40.82 0.02 0.05 0.28 

Vineyard FRS 113 Spillway Plow 
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Warnlng: Divided flow computed for this cross-section. 
Warning: The energy loss was greater than 1.0 ft 10.3 mi. between the current and previous cross 

section. This may indicate the need for additional cross sections. 

CROSS SECTION RIVER: Vineyard FRS 
REACH: Vineyard RS: 17.906 

INPUT 
Description: 
Station Elevation Data num= 119 

Sta Elev Sta Elev Sta E l e v  Sta Elev Sta Elev 

Manning's n Values n m =  3 
Sta n Val Sta rr Val Sta n Val 

8028.04 .05 9976.98 ,0510256.52 -05 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan 
9976.9810256.52 434.39 456.2 444.62 .I .3 

Ineffective Flow n m =  1 
Sta L Sta R Elev 

lI502.2112066.55 1516 
Blocked Obstructions num= 2 

Sta L Sta R Elev Sta L Sta R Elev 
8028.04 8611.14 151610832.8612066.55 1516 

CROSS SECTION OUTPUT Profile WPF 1 

E.G. Elev 1ft) 
Vel Head 1ftl 
W.S. Elev 1ft) 
Crit W.S. lftl 

1512.47 Element Left OB Channel Right 0B 
0.14 Wt.. n-Val. 0.050 0.050 0.050 

1512.33 Reach Len. Ifti 434.39 456.20 444.62 
1512.00 Flow Area 1sa ft) 665.90 525.83 180.51 

E.G. Slope (ft/ft) 0.006592 Area lsq ftl 665.90 525.83 180.51 
Q Total 1cfsl 3233.00 Flow Icfsi 1040.23 1928.02 264.76 
Top Width lft) 1900.13 Tap Width (£ti 1276.81 279.54 383.78 
Vel Total lft/sl 2.36 Avg. Vel. (ftlsl 1.56 3.67 1.47 
Max Chl Opth iftl 4.57 Hydr. Depth 1tt) 0.52 1.88 0.47 
Conv. Total (cfsi 39820.5 Conv. (ctsl 12812.3 23747.1 3261 .O 
Length Wtd. lftl 445.69 Wetted Per. 1fti 1278.26 280.70 384.06 
Mln Ch El iftl 1507.76 Shear 11b/sq ttl 0.21 0.77 0 1 9  
Alpha 1.62 Stream Power (1b/ft sl 0.33 2.83 0 28 
Frctn Loss ifti 3.49 Cum Volume (acre-ftl 752.97 210.45 180.48 
C k E LOSS itti 0.02 Cum SA (acres1 582.08 230.22 281.87 

Warnlna: Divided flow cornouted far this cross-section - 
Warning: The energy loss was greater than 1.0 ft (0.3 ml. between the current and previous cross 

section. This may indicate the need for additional cross sections. 

Vineyard FRS 113 Spillway Plow 
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FLOW DISTRIBUTION OUTPUT Profile liPF 1 

Warning: Divlded flow com~uted for this cross-section. 
Warning: The energy loss was greater than 1.0 ft (0.3 mi. between the current and previous cross 

section. This may indicate the need for additional cross sections. 

CROSS SECTION RIVER: Vineyard FRS 
REACH: Vineyard RS: 17.819 

INPUT 
Description: 
Station Elevation Data num= 106 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 

Manning's n Values num= 3 
Sta n Val Sta n Val sea n Val 

7844.68 .05 9984.92 ,0510368.74 .05 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9984.9210368.74 447.96 499.97 459.45 .1 .3 

IneEfecLlve Flow n m =  I 
Sta L Sta R Elev 
1086012027.79 1510 

Blocked Obstructions nun= 2 
Sta I. sta R Elev Sta L Sta R Elev 

7844.68 8153.82 151011469.4112027.79 1510 

CROSS SECI'ION OUTPUT Profile UPF 1 

E.G. Elev lfti 1508.97 Element Left OB Channel Right 08 
Vel Head (€ti 0.08 Wt. n-Val. 0.050 0.050 0.050 
W.S. Elev lfti 1508.89 Reach Len. IEtl 441.96 499.97 459.45 
CriL W.S. Ifti 1508.59 Flow Area lsg tt) 889.86 381.46 248.44 

a 
Vioeynrd PUS 113 Spillway Flow 
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Bank Sta: Left Rlght Lengths: Left channel ~ight Coeff Contr. Expan 
9867.1710382.15 383 500 500.99 .1 .3 

Blocked Obstructions nun= I 
Sta L Sta R Elev 

7608.74 8055.97 1509 

CROSS SECTION OUTPUT Profile #PF 1 

E.G. Elev ift) 
Vel Head (ftl 
W.S. Elev (£ti 
Crit W.S. ifti 
E.G. Slope iftlfti 
Q Total Icfsl 
Top Width (ftl 
Vel Total (ftlsl 
Max Chl Dpth iftl 
Conv. Total icfsl 
Length Wtd. (ft) 
Min Ch El Iftl 
Alpha 
Frctn Loss iftl 
C k E LOSS (ft) 

1505.50 Element 
0.07 Wt. n-Val. 

1505.44 Reach Len. (ftl 
1505.04 Flow Area (sq ftl 
0.006360 Area (sq Ltl 
3233.00 Flow icfsl 
2154.74 Top Width (ftl 

2.04 Avg. Vel. Ift/sl 
2.88 Hydr. Depth iftl 

40538.1 Conv. (cfs) 
423.41 Wetted Per. (tt) 
1502.75 Shear ilblsq ftl 

1.05 Streampower (lblft sl 
3.18 Cum Volwne (acre-ftl 
0.00 Cum SA (acres) 

Left OR Channel 
0.050 

Right OB 
0.050 

Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross 
section. This may indicate the need for additional cross sections. 

FLOW DISTRIBUTION OUTPUT Profile #PF 1 

Left Sta 
I f t )  

Right Sta 
iftl 

Flow 
(cfs1 

204.20 

Area 
isq £ti 
103.38 

W.P. 8 Conv. iiydr D. 
(ftl ifti 

113.18 6.32 0.92 
225.95 34.86 1.68 

Velocity 
(Etlsi 
1.98 
2.97 

Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross 
section. This may indicate the need for additional cross sections. 

CROSS SECTION RIVER: Vineyard FRS 
REACH: Vineyard RS: 17.630 

INPUT 
Description: 
station Elevation Data num= 131 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
7086.24 1506.43 7104.86 1506 7119.05 1505.66 714'7.16 1505.49 7402.46 1504.66 
7718.69 1504.35 7743.13 1504.09 7744.4 1504 7748.51 1503.65 7752.73 1504 
7752.92 1504.03 7926.09 1504 8257.2 1503.04 8573.43 1502.22 8616.24 1502 
8673.43 1501.71 8773.44 1501.93 8806.96 1502 8873.42 1502.14 8927.72 1502 
9051.18 1501.96 9077.45 1503.3 9124.8 1500.45 9127.66 1500 9140.44 1498 
9142.71 1497.64 9144.38 1498 9154.14 1500 9156.72 1500.48 9174.99 1500.53 
9179.21 1500 9186.71 1498.46 9197.94 1498.8 9199.44 1498.64 9206.87 1500 
9210.55 1501.21 9230.27 1501.4 9236.84 1500 9237.48 1499.89 9238.62 1500 
9251.59 1501.5 9306.41 1501.66 9391.87 1501.77 9615.48 1501.42 9715.5 1501.45 
9815.5 1501.4 9864.04 1501.08 9875.38 1500.71 9883.71 1501.09 9915.49 1501.23 
9966.65 1501.41 9981.97 1500.52 9996.74 1501.0210005.83 150010008.34 1499.7 
10010.37 150010015.49 1500.7610017.13 1500.8610026.05 150010026.75 1499.93 
10027.65 15001!l035.87 1500.6110115.48 1501.8410146.13 1502 10215.5 1502.36 
10268.49 1502.03 10268.6 15021.0275.Y3 150010276.56 1499.8210277.66 1500 
10288.3 1501.99 10309.9 1501.8 10315.5 1501.7910321.38 150210325.99 1502.16 
10338.37 1502.1210339.17 150210344.96 1501.110351.15 1500.4710361.43 1501.96 
10374.01 150210405.46 1502.0910408.26 150210414.12 1501.7710415.29 1502 
10415.49 1502.0410426.98 1502.2310431.49 150210444.94 1501.3810452.14 1500 
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Manning's n Values nun= 3  
Sta n Val Sta n Val Sta n Val 

7 0 8 6 . 2 4  . 0 5  9 8 1 5 . 5  . 0 5 1 0 4 7 5 . 4 2  . 0 5  

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr 
9 8 1 5 . 5 1 0 4 7 5 . 4 2  2 8 2 . 1 6  4 0 0 . 0 1  4 6 7 . 4 3  . 1  

Ineitectlve Flow n m =  1  
Sta L Sta R Elev 

7 0 8 6 . 2 4  8 8 7 3 . 4 2  1 5 0 6  
Blocked Obstructions num= 1 

Sta L Sta R Elev 
1 1 3 8 7 . 2 8 1 1 9 4 5 . 9 6  1 5 0 7  

CROSS SECTION OUTPUT 

E.G. Elev iftl 
Vel Head Iftl 
W.S. Elev iftl 
Crit W.S. ltti 
E.G. Slope ift/fti 
Q Total icfsi 
Top Wldth lftl 
Vel Total Ift/sl 
Max Chl Dpth iftl 
Conv. Total lcfsl . . 
Length Wtd. iftl 
Min Ch El iftl 

a Alpha 
Frctn Loss iftl 
C & E LOSS jftl 

Profile tPF 1 

1 5 0 2 . 3 2  Element Lett 08 

0 . 1 0  Wt. n-Val. 0 . 0 5 0  
1 5 0 2 . 2 2  Reach Len. (£ti 2 8 2 . 1 6  
1 5 0 1 . 8 6  Flow Area isq ttl 7 3 1 . 7 9  

0 . 0 0 8 9 3 6  Area isq ftl 8 1 7 . 3 6  
3233.00  Flow (cfsl 1 9 3 2 . 3 9  
2 1 9 8 . 1 2  Tap Width (£ti 1 2 0 5 . 0 1  

2 . 4 5  Avg. Vel. (ftlsl 2 . 6 4  
4 . 5 8  Hydr. Depth (ftl 0 . 8 1  

3 4 2 0 0 . 9  Conv. (cfsl 2 0 4 4 2 . 1  
3 5 1 . 5 7  Wetted Per. (ftl 9 0 4 . 4 8  

1 4 9 9 . 6 3  Shear llb/sq £ti 0 . 4 5  
1 . 0 6  Stream Power Ilblft sl 1 . 1 9  
2 . 3 8  Cum Volume lacre-ftl 7 2 6 . 8 2  
0 . 0 1  Cum SA iacresl 5 4 2 . 4 9  

Channel 
0 . 0 5 0  

4 0 0 . 0 1  
4 9 1 . 5 0  

Warning: Divided flow computed tor this cross~section. 
Warning: The energy loss was greater than 1 . 0  tt ( 0 . 3  ml. between the current and previous cross 

section. This may indicate the need for additional cross sections. 

FLOW DISTRIBUTION OUTPUT Profile WPF 1 

Left Sta Right Sta Flow Area W.P. 8 Conv. Hydr D. Velocity 
ifti iftl (cfS1 ( S C l  ftl ifti Iftl Ift/SI 
8 7 2 3 . 8 0  8 9 9 6 . 7 2  2 2 . 3 8  2 4 . 6 9  1 2 3 . 3 0  0 . 6 9  0 . 2 0  0 . 9 1  
8996 7 2  9 2 6 9 . 6 5  1 1 5 5 . 8 6  3 4 0 . 9 7  2 3 5 . 3 2  3 5 . 7 5  1 . 4 6  3 . 3 9  
9 2 6 9 . 6 5  9 5 4 2 . 5 7  2 7 4 . 2 6  1 5 2 . 6 2  2 7 2 . 9 3  8 . 4 8  0 . 5 6  1 . 8 0  
9 5 4 2 . 5 7  9 8 1 5  . 5 0  4 7 9 . 8 8  2 1 3 . 5 0  2 7 2 . 9 3  1 4 . 8 4  0 . 7 8  2 . 2 5  
LB 9 8 1 5 . 5 0  9 9 4 7 . 4 8  3 5 0 . 2 5  1 3 7 . 7 9  1 3 2 . 0 0  1 0 . 8 3  1 . 0 4  2 . 5 4  
9 9 4 7 . 4 8  1 0 0 7 9 . 4 7  5 7 8 . 3 6  1 8 6 . 3 2  1 3 2 . 2 5  1 7 . 8 9  1 . 4 1  3 . 1 0  
1 0 0 7 9 . 4 7  1 0 2 1 1 . 4 5  4 6 . 4 1  3 8 . 1 0  1 1 0 . 0 0  1 . 4 4  0 . 3 5  1 . 2 2  
1 0 2 1 1 . 4 5  1 0 3 4 3 . 4 4  6 2 . 0 9  4 4 . 8 3  1 0 6 . 8 0  1 . 9 2  0 . 4 2  1 . 3 8  
1 0 3 4 3 . 4 4  RB 1 0 4 7 5 . 4 2  1 5 5 . 5 2  8 4 . 4 6  1 3 1 . 2 3  4 . 8 1  0 . 6 5  1 . 8 4  
1 0 4 7 5 . 4 2  1 0 6 2 2 . 4 7  48 .86  3 9 . 8 3  1 3 3 . 4 3  1 . 5 1  0 . 3 0  1 . 2 3  
1 0 6 2 2 . 4 7  1 0 7 6 9 . 5 3  4 4 . 3 1  3 9 . 0 5  1 4 7 . 0 8  1 . 3 7  0 . 2 7  1 . 1 3  
1 0 7 6 9 . 5 3  1 0 9 1 6 . 5 8  1 4 . 8 2  1 7 . 4 8  1 0 1 . 9 0  0 . 4 6  0 . 1 7  0 . 8 5  

Warning: Divided flow computed for this cross-section. 
Warning: The energy loss was greater than 1 . 0  ft ( 0 . 3  mi. between the current and prevlous cross 

section. This may indicate the need for additional cross sections. 

CROSS SECTION RIVER: Vineyard FRS 
REACH: Vineyard RS: 1 7 . 5 5 4  

INPUT 
Description: 
statlon Elevatron Data n u =  1 4 7  

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
6 8 6 2 . 9  1 5 0 3 . 1 8  6 8 7 9 . 7 5  1 5 0 3 . 2 3  6 9 1 0 . 6 7  1 5 0 2 . 1 2  6 9 7 4 . 3 5  1502 7 1 9 5 . 9 8  1 5 0 1 . 5 6  
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Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

6862.9 .05 9691.88 .0510606.72 .05 

Bank Sta: Left Right Lengths: [,eft Channel Right C a e f f  Contr 
9691.8810606.72 407.45 398.94 593.'71 I 

Ineffective Flow n u =  1 
Sta L Sta R Elev 
6862.9 8400 1503 

Blocked Obstructions num= 2 
Sta L Sta R Elev Sta L Sta R Elev 
7562.9 8097.03 150311139.1112051.41 1503 

CROSS SECTION OUTPUT Profile #PF 1 

E.G. Elev lftl 
Vel Head (ftl 
W.S. Elev lft) 
Crit W.S. lft) 
E.G. Slope lftlft) 
0 Total lcfsl . . 
Top Width I tt) 
Vel Total (Etlsl 
Max Chl Dpth (ft) 
Conv. Total ICES) 
Lenqth Wtd. (ft) 
~in-ch El (ftl 
Alpha 
Frctn Loss (ft) 
C & E Loss lft) 

1499.93 Element Left 08 Channel F 
0.05 wt. n-val. 0.050 0.050 

1499.88 Reach Len. Ift) 407.45 398.94 
1499.47 Flow Area ( s s  ftl 737.09 805.35 
0.005293 Area lsq ft) 
3233.00 Flow lcfsl ~ - -  

2714.73 ~ o p  Width Ift) 
1.75 ~ v g .  Vel. (ftlsl 
4.52 Hydr. Depth lft) 

44437.7 Conv. (cfs) 
443.49 Wetted Per. Ift) 
1496.19 Shear (lblsq tt) 0.19 0.29 

1.05 Streampower llb/ft s )  0.28 0.58 
2.71 Cum Volume (acre-fti 721.73 190.06 
0.00 Cum SA (acres1 534.09 208.12 

warning:  he energy loss was greater than 1.0 ft 10.3 m). between the current and previous cross 
section. This may indicate the need for additional. crass sections. 

FLOW DISTRIBUTION OUTPUT Profile PPF I 

Left Sta Right Sta Flow Area W.P. % Conv. Hydr D. Velocity 
IEtI (ft) Icfsl (sq ft) ift) (ftl (ftls) 
8277.39 8560.29 48.05 51.98 160.29 1.49 0.32 0.92 
8560.29 8843.19 122.34 114.30 282.90 3.78 0.40 1.07 
8843.19 9126.08 571 .OO 288.71 284.52 17.66 1.02 1.98 
9126.08 9408.98 230.16 167.04 283.10 7.12 0.59 1.38 
9408.98 9691.88 123.72 115.07 282.90 3.83 0.41 1.08 
LB 9691.88 9874.85 97.25 82.10 182.97 3.01 0.45 1.18 
9874.85 10057.82 332.06 171.61 183.17 10.27 0.94 1.93 
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Warning: The energy loss was greater than 1.0 ft 10.3 m). between the current and previous cross 
section. This may indicate the need for additional cross sections. 

CROSS SECTION RIVER: Vineyard FRS 
REACH: Vineyard RS: 17.479 

INPUT 
Descriotion: 
Station Elevation Data 

Sta Elev Sta 
6730.65 1500.84 6740.25 
7363.1 1499.19 7515.93 
7679.34 1497.98 7895.98 

Elev Sta 
1500.33 6759.23 
1498.39 7521.18 
1496.99 7901.54 

PI sv S t i i  Elev Sta Elev 

l4,,1 .1.,\::. I.,->,' '-,1:15: . !  I : . ?  
1 1 1 1 1 .  I i ' I  . I . , .  l ( 4 1 ,  ;" I ; - $ ,  1 1  

I . I . < I  I . I .  I ; '  . 

Manning's n Values n m =  3 
S t a  n Val Sta n Val Sta n Val 

6730.65 .05 9489.84 .0510627.57 .05 

Bank Sta: Left Right Lengths: Left Channel Rlght Coeff Contr. Expan 
9489.8410627.57 434.06 535.05 398.92 .I 3 

Ineffective Flow n m =  1 
Sta L Sta R Elev 
1131012037.46 1500 

Blocked Obstructions n m =  2 
Sta L Sta R Elev Sta L Sta R Elev 

6730.65 8312.52 150011837.47l2037.46 1500 

CROSS SECTION OUTPUT Profile #PF 1 

E.G. Elev Ift) 
Vel Head (ft) 
W.S. Elev lft) 
Crit W.S. lfti 
E.G. Slope Iftfft! 
Q Total (cfsl 
Top Width (ftl 
Vel Total Iftls) 
Mar Chl Dpth lftl 
Conv. Total (cfsi 
Length Wtd. Ifti 
Min Ch El (it1 
Alpha 
Frctn Loss Ift) 
C k E LOSS Ift) 

Element 
Wt. n-Val. 
Reach. Len. i f  t 1 
Flow Area (sq ftl 
Area lsq ftl 
Flow (cfs! 
Top Width (ftl 
Avg. Vel. (ftls) 
Hydr. Depth lft) 
conv. ICES) 
Wetted Per. lft) 
Shear (lbfsq £ti 
stream Power Ilbftt s )  
Cum Volume lacre-ft) 
C m  SA (acres1 

Left OB Channel Rlght 08 
0.050 0.050 0.050 
434.06 535.05 398.92 
703.86 627.47 442.80 

Warning: The energy loss was greater than 1.0 ft (0.3 ml. between the current and previous cross 
section. This may indicate the need for additional cross sections. 
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FLOW DISTRIBUTION OUTPUT Profile UPF I 

Left Sta Right Sta Flow hrea W.P. % Conv. Hydr D. Velocity 
(ftl lft) cces1 ( s q  ftl (£ti lftl lftrs) 
8 3 8 6 . 1 6  8662.08 3 1 0 . 8 2  1 6 0 . 3 2  2 3 5 . 6 7  9 . 6 1  0 . 6 8  1 . 9 4  

Warning: The energy loss was greater than 1 . 0  ft ( 0 . 3  mi. between the current and pr< 
section. This may indicate the need for additional cross sections. 

CROSS SECTION RIVER: Vineyard FRS 
REACH: Vineyard RS: 1 7 . 3 7 7  

INPUT 
Description: 
Station Elevation Data n m =  9  8  

Sta Elev Sta Elev Sta 
6 5 8 0 . 9 4  1 4 9 7 . 7 5  6897.19 1 4 9 7 . 1 6  7 1 0 3 . 4 5  
7 2 2 7 . 9 2  1 4 9 8  7257 .82  1 4 9 6 . 8 7  7 3 6 3 . 7 6  

Elev Sta Elev Sta Elev 
1 4 9 7 . 4 5  7 1 5 7 . 2 9  1498  7 2 1 3 . 4 1  1 4 9 8 . 5 5  

1 4 9 6  7 4 9 7 . 0 7  1 4 9 5 . 9 7  7 5 0 3 . 9 6  1494  
1 4 9 1 . 2 7  7 5 2 9 . 6 2  1495  59 7 8 4 5 . 8 2  1 4 9 5 . 8 8  

Manning's n Values n m =  3  
Sta n V a l  Sta n Val Sta n Val 

6 5 8 0 . 9 4  . 0 5  9207 .97  .0510285 .53  . 0 5  

Bank Sta: Left Right Lengths: Left Channel Right Coeft Contr. Expan. 
9 2 0 7 . 9 7 1 0 2 8 5 . 5 3  3 8 9 . 7 2  2 9 5 . 1 6  2 3 5 . 9 1  .1 .3 

Blocked Obstructions n m =  2  
Sta L Sta R Elev sta L Sta R Elev 

6 5 8 0 . 9 4  8 1 6 1 . 6  1 4 9 8 1 1 5 8 3 . 6 3 1 1 8 8 3 . 6 3  1 4 9 8  

CROSS SECTION OUTPUT Profile IIPF 1 

E.G. Elev Iftl 
Vel Head (ftl 
W.S. Elev (ft) 
Crit W.S. lftl 
E.G. Slope lft/ftl 
Q Total Icfsl 
TOP Width I £t1 
Vel Total (ftlsl 
Max Chl Dpth lftl 
Conv. Total Icfsl 
Length Wtd. (ftl 
Min Ch El (ftl 
Al~ha 

Element  eft 0B Channel 
Wt. n-Val. 0 . 0 5 0  0 . 0 5 0  
Reach Len. (£ti 389.72  2 9 5 . 1 6  
Flow Area (sq f ti 4 9 9 . 4 5  7 0 3 . 7 8  
Area lsq ftl 4 9 9 . 4 5  7 0 3 . 7 8  
Flow Icfs) 6 4 3 . 2 3  1055 .96  
Top Width lftl 8 6 7 . 8 7  970 49  
Avg. Vel. Iftlsl 1 . 2 9  1 . 5 0  
Hydr. Depth Iftl 0 . 5 8  0 . 7 3  
Con". (~£51 1 0 2 6 8 . 6  1 6 8 5 7 . 5  
Wetted Per. (ftl 8 6 7 . 9 5  9 7 2 . 6 1  
shear llb/sq ftl 0 . 1 4  0 . 1 8  
Strem Power llb/ft sl 0 . 1 8  0 . 2 7  

?vious cross 
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Frctn Loss itt) 1.68 Cum Volume (acre-ft) 708.91 175.33 160.03 
C & E LOSS (ftl 0.01 C m  SA (acres) 513.00 185'17 241.79 

Warning: Divided flow computed for this cross-section. 
Warnlng: The conveyance ratio (upstream conveyance divided by downstream conveyance1 is 1 . e ~ ~  

than 0.7 or greater than 1.4. This may indicate the need for additional cross sections 
Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross 

section. This may indicate the need for additional cross sections. 

FLOW DISTRIBUTION OUTPUT Profile #PF 1 

Left Sta Rlght Sta Flow Area W.P. % Conv Hydr D. Velocity 
(it) (it) i"f.51 isq ftl ( £ t i  (ftl ift1.3) 
8157.16 8419.86 29.34 31.08 79.76 0.91 0.39 0.94 

Warning: Divided flow computed for this cross-section. 
Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less 

than 0.7 or greater than 1.4. This may indicate the need for additional cross sections 
Warning: The energy loss was greater than 1.0 ft (0.3 ml. between the current and previous cross 

section. This may indicate the need for additional cross sections. 

CROSS SECTION RIVER: Vineyard FRS 
REACH: Vineyard RS: 17.321 

INPUT 
Description: 
station Elevation Data n m =  278 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
6486.68 1496.15 6524.91 1496 6802.88 1495.51 6817.44 1495.46 6839.01 1496 
6844.68 1496.19 6877.46 1496 6889.71 1495.98 6909.83 1495.39 7129.74 1496 

a 9837.69 1494.93 9845.74 1494.89 9852.33 1494.84 9858.55 1494.75 9861.84 1494.71 
9871.69 1494.75 9875.35 1494.74 9881.86 1494.69 9888.08 1494.66 9894.3 1494.67 
9903.81 1494.68 9909.65 1494.68 9914.4 1494.67 9925 1494.59 9331.58 1494.55 
9935.97 1494.52 9941.47 1494.45 9947.36 1494.36 9957.25 1494.3 9961.66 1494.29 
9966.44 1494.31 9971.21 1494.29 9975.22 1494.23 9977.61 1492 9984.01 1494.35 
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Manning's n Values numi 3 
Sta n Val Sta n V a l  Sta n Val 

6486.68 .05 9300.09 .05 10033 .05 

Bank Sta: Left Right Lengths: Left Channel Right Coetf Contr. Expan 
9300.09 10033 732.26 497.51 448.5 .3 .5 

Blocked Obstructions nun= 2 
Sta L Sta R Elev Sta L Sta R Elev 

6486.68 8289.4 14961145143412051.38 1496 

CROSS SECTION OUTPUT Profile #PF 1 

E.G. Elev iftl 
Vel Head Iftl 
W.S. Elev (ftl 
Crit W.S. (ftl 
E.G. Slope Iftlftl 
Q Total (cfsl 
Top Width Iftl 
Vel Total iftlsl 
Max Chl Dpth iftl 
Conv. Total icfsl 
Length Wtd. Iftl 
Min Ch El Iftl 
Alpha 
Frctn Loss (ft) 
C & E Loss (ftl 

Element  eft OB Channel Right OB 
we. n-Val. 0.050 0.050 0.050 
Reach Len. iftl '732.26 497.51 448.50 
Flow Area lsq ftl 532.06 373.70 343.83 
Area Isq Ltl 
F l o w  IcfsI ~ -~ .~ . 
Top Width ift) 443.76 395.98 682.80 
Avg. Vel. iftfs) 3.21 2.54 1.67 
Hydr. Depth (ftl 1.20 0.94 0.50 
Conv. (cfs) 19162.7 10666.4 6456.6 
Wetted Per. Iftl 446.92 397.01 684.55 
Shear (lbfsq Etl 0.59 0.47 0.25 
Stream Power ilbfft sl 1.89 1.19 0.42 
Cum Volume (acre ftl 704.30 171.68 156.74 
Cum SA (acres1 507.13 181.14 237.38 

Warning: Divided flow computed for this cross~section. 
Warning: The energy loss was greater than 1.0 it (0.3 ml. between the current and Previous cross 

section. This may indicate the need for additional cross sections. 

FLOW DISTRIBUTION OUTPUT Profile UP€ 1 

Left Sta Right Sta Flow Area W.P. % Conv. tiydr D. Velocity 
IEtl iftl (cfsl (sq Etl ifti (ftl (ftls) 
8456.07 8737.41 118.84 53.64 75.29 3.68 0.73 2.22 
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Warning: 
Warning: 

Divided flow com~uted Lor this cross-section. 
The energy loss.was greater than 1.0 ft 10.3 m!. between the current and prevlous cross 
sectlon. This may indicate the need for additional cross sections. 

CROSS SECTION RIVER: Vlneyard FRS 
REACH: Vineyard RS: 17.227 

INPUT 
Description: 
Station Elevation Data 

Sta Elev Sta 
6152.2 1490.06 6222.02 

"urn= 191 
Elev Sta Elev 

1490.32 6224.85 1490 
Sta Elev Sta Elev 

6228.81 1489.56 6231.37 1490 
6337.19 1489.84 6341.27 1490 

Manning's n Values n u =  3 
Sta n Val Sta n Val Sta n Val 

6152.2 .05 9786.64 .0510084.19 .05 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan 
9786.6410084.19 493.71 502.79 505.19 .3 5 

Ineftectlve Flow n m =  1 
Sta L Sta R Elev 

9329.21 9624.1 1493 
Blocked Obstructions nun= 2 

Sta L Sta R Elev Sta L Sta R Elev 
6152.2 8229.04 1492 9623.98 9773.64 1492 

CROSS SECTION OUTPUT Profile #rF 1 

E.G. Elev (£ti 
Vel Head I ftl 
W.S. Elev lftl 
Crit W.S. lftl 

1488.25 Element Left OB Channel Right OB 
0.19 Wt. n-Val. 0.050 0.050 0.050 

1488.06 Reach Len. lft! 493.71 502.79 505.19 
1487.26 Flow Area (so ftl 916.26 4.69 2.21 

~ ~~ ~ 

E.G. Slope IftlLtl 0.006689 Area lsq ftl 
Q Total (cfsl 3233.00 Flow lcfsl 
Top Width lftl 975.54 Top Width iftl 
Vel Total lLt/sl 3.50 Avg. Vel. l€t/sl 
Max Chl Doth lftl 5.05 Hvdr. Oe~th lftl 

- 
Vlncyard FRS 113 Spillway Flow 

Page 42 of 90 



Conv. Total (cfsl 3 9 5 2 8 . 9  Conv. icfsl 3 9 4 6 2 . 8  4 5 . 5  2 0 . 5  
Length Wtd. ifti 4 9 3 . 7 2  Wetted Per. lftl 6 6 4 . 3 4  2 5 . 1 7  1 3 . 0 3  
Min Ch E l  (ftl 1 4 8 7 . 6 1  Shear Ilbfsq ftl 0 . 5 8  0 . 0 8  0 . 0 7  
Alpha 1 . 0 1  Stream Power (lb/£t sl 2 . 0 3  0 . 0 6  0 . 0 5  
Frctn Loss  Iftl 2 . 6 1  Cum Volume (acre-£ti 6 8 9 . 4 6  1 6 9 . 5 2  1 5 4 . 9 6  
C k E LOSS lftl 0 . 0 4  Cum Sh (acres1 4 9 5 . 5 2  1 7 8 . 7 4  2 3 3 . 8 0  

Warning: Divided flow computed for this cross-section. 
Warning: The energy l o s s  was greater than 1 . 0  Lt 1 0 . 3  mi. between the current and previous cross 

section. This may indicate the need for additional cross sections. 

FLOW DISTRIBUTION OUTPUT Profile UPF 1 

Left Sta Right Sta Flow Area W. P. 8 Con". Hydr D. Veloclty 
Iftl (ftl ICfSI (sq ftl Iftl (£ti (ftfsl 
8 3 3 2 . 8 6  8 6 9 6 . 3 1  8 1 . 1 6  7 1 . 3 9  2 1 8 . 6 3  2 . 5 2  0 . 3 3  1 . 1 4  
8 6 9 6 . 3 1  9 0 5 9 . 7 5  1 5 7 6 . 2 5  3 8 7 . 0 7  1 7 6 . 1 2  4 8 . 7 6  2 . 2 1  4 . 0 7  

Warning: Divided flow computed t o r  this cross-section. 
Warning: The energy loss was greater than 1 . 0  ft ( 0 . 3  m). between the current and previous cross 

section. This may indicate the need for additional cross sections. 

CROSS SECTION RIVER: Vineyard FRS 
REACH: Vineyard RS: 1 7 . 1 3 2  

INPUT 
Description: 
Station Elevation Data 

Sta Elev Sta 
6 1 8 5 . 3 1  1 4 8 7 . 9 2  6 1 9 5 . 3 3  

Manning's n Values 
Sta n Val Sta 

6 1 8 5 . 3 1  . 0 5  9 8 7 8 . 5 7  

num= 1 6 8  
Elev Sta Elev Sta Elev Sta Elev 
1 4 8 8  6 2 1 4 . 1 3  1 4 8 8  6 2 6 3 . 6 4  1 4 8 6 . 7 8  6 2 6 8 . 5 6  1 4 8 7 . 1 6  

1 4 8 7 . 6 8  6 4 8 5 . 3 2  1 4 8 7 . 6  6 5 3 9 . 7 2  1 4 8 8  6 5 8 5 . 3  1 4 8 8 . 3 3  
1 4 8 8  6 7 6 9 . 3 9  1 4 8 6 . 4 1  6 7 7 7 . 1 9  1 4 8 7 . 2 3  6 7 7 8 . 7 8  1 4 8 6 . 2 2  

1 4 8 7 . 2 9  6 8 8 5 . 3 1  1 4 8 7 . 4 3  6 9 1 4 . 6  1 4 8 7 . 3 3  6 9 1 9 . 0 3  1 4 8 6 . 6 3  
1 4 8 7 . 5 6  7 5 2 3 . 8 4  1 4 8 6 . 4 2  7 9 1 6 . 2 2  1 4 8 6  8 0 6 2 . 3 6  1 4 8 5 . 6 9  
1 4 8 5 . 2 1  8 2 2 2 . 9 1  1 4 8 5 . 4  8 2 5 4 . 7 4  1 4 8 6  8 3 2 3 . 1 7  1 4 8 6 . 7 5  
1 4 8 6 . 6 2  8 3 7 8 . 5 7  1 4 8 7 . 4 3  8 4 7 8 . 5 8  1 4 8 7 . 6  8 5 5 4 . 4 4  1 4 8 6  
1 4 8 5 . 7 8  8 6 7 8 . 5 8  1 4 8 4 . 8 6  8 7 2 5 . 6 5  1 4 8 4 . 2 1  8 7 2 8 . 8 5  1 4 8 4  

1484 8 7 4 1 . 3 6  1 4 8 4 . 5 7  8 7 7 8 . 3 1  1 4 8 4 . 3 6  8 7 7 8 . 5 7  1 4 8 4 . 5 7  
1 4 8 3 . 6 7  8 7 8 5 . 6  1484  8 7 8 7 . 6 2  1 4 8 4 . 4 2  8 8 7 8 . 5 8  1 4 8 5 . 0 6  

1 4 8 6  8 9 6 9 . 2 4  1 4 8 6 . 1 3  8 9 7 8 . 5 6  1 4 8 6 . 2  8 9 8 3 . 4  1 4 8 6  
1 4 8 2 . 4 8  9 0 7 9 . 2 7  1 4 8 2 . 2 9  9 0 8 0 . 1 3  1482 9 0 8 3 . 2 4  1 4 8 0 . 8  
1 4 8 3 . 5 4  9 1 4 8 . 8 5  1 4 8 2 . 7 5  9 1 5 1 . 4 3  1 4 8 2 . 5  9 1 5 5 . 6 2  1 4 8 2 . 8 1  
1 4 8 3 . 8 2  9 3 4 9 . 8 8  1484 9 3 7 8 . 5 9  1 4 8 4 . 0 7  9 4 0 5 . 5 6  1484 
1 4 8 3 . 7 3  9 4 2 1 . 2 2  1484 9 4 3 2 . 9 3  1 4 8 4 . 6 2  9 4 4 5 . 5 8  1484 
1 4 8 3 . 3 7  9 4 7 8 . 5 7  1 4 8 2 . 2 5  9 4 7 8 . 9 5  1 4 8 2 . 2 4  9 5 0 5 . 6 1  1484 
1 4 8 4 . 2 2  9 5 3 4 . 8 3  1 4 8 4  9 5 3 6 . 6  1 4 8 3 . 8 7  9 5 3 9 . 7 3  1 4 8 4  
1 4 8 4 . 7 6  9 5 9 9 . 9 3  1 4 8 4 . 7 2  9 6 0 3 . 8 2  1 4 8 4 . 3 3  9 6 1 1 . 5 7  1 4 8 4 . 7 4  
1 4 8 4 . 0 8  9 6 5 1 . 2 2  1 4 8 4 . 6 6  9 6 6 5 . 4 5  1 4 8 4 . 6 3  9 6 7 3 . 6 7  1 4 8 4 . 1 7  
1 4 8 4 . 9 6  9 7 7 8 . 5 6  1 4 8 5 . 3 6  9 8 7 8 . 5 7  1 4 8 6  9 8 9 0 . 7 1  1 4 8 6  

1 4 8 6  9 9 7 2 . 4 4  1 4 8 5 . 4 5  9 9 7 6 . 6 8  1 4 8 6  9 9 7 6 . 7 3  1 4 8 6 . 0 1  
1 4 8 6  1 0 0 2 2  1 4 8 6 . 1 5 1 0 0 2 2 . 5 7  1 4 8 6 1 0 0 2 5 . 4 4  1 4 8 5 . 0 4  

1 4 8 6 . 0 7 1 0 0 7 3 . 2 7  1 4 8 6  1 0 0 8 8 . 9  1 4 8 6 1 0 3 0 4 . 4 9  1 4 8 6  
1 4 8 5 1 0 3 6 6 . 1 9  1 4 8 5 . 7 9 1 0 3 8 3 . 9 8  1 4 8 6 1 0 3 8 6 . 6 1  1 4 8 6 . 0 5  

1 4 8 5 . 3 9 1 0 4 0 1 . 8 4  1 4 8 6 1 0 4 0 3 . 0 9  1 4 8 6 . 0 7  1 0 6 8 4 . 8  1 4 8 6 . 9 4  
1 4 8 6 . 5 1 1 0 7 9 3 . 0 7  1 4 8 6 1 0 7 9 6 . 2 7  1 4 8 5 . 4 1 0 8 0 0 . 2 9  1 4 8 6  
1 4 8 6 . 7 1 1 0 8 8 4 . 7 1  1 4 8 6 . 3 9 1 0 8 8 4 . 8 2  1 4 8 6 . 5 2 1 0 8 9 3 . 6 5  1 4 8 6 . 7 2  
1 4 8 6 . 4 9 1 1 1 7 6 . 0 9  1 4 8 6 . 9 3 1 1 1 8 4 . 8 1  1 4 8 7 . 2 8 1 1 2 5 7 . 6 8  1 4 8 8  

1 4 8 8  1 1 3 8 4 . 8  1487 . '711479.13  148 '1 .7211484.81  1 4 8 7 . 4 3  

nun= 3  
n Val sta n Val 

. 0 5  1 0 0 8 8 . 9  . 0 5  

- - 
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Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9878.51 10088.9 491.85 496.91 498.15 . J  .5 

Ineffective Flow num= 1 
Sta L Sta R Elev @ 9541.56 9880.66 1490 

Blocked Obstructions n m =  I 
Sta L Sta R Elev 

6185.31 8479.86 1490.02 

CROSS SECTION OUTPUT 

E.G. Elev lit1 
Vel Plead i f t l 
W.S. Elev (it1 
Crit W.S. (ftl 
E.G. Slope Ift/fti 
Q Total (cfsl 
Top Width ifti 
Vel Total ift/sl 
Max Chl Dpth IFt l  
Conv. Total lcfsi 
Length Wtd. (ftl 
Min Ch El iftl 
Alpha 
Frctn Loss lfti 
C & E LOSS ifti 

Profile UPF 1 

1485.60 Element Left OB Channel Right 08 
0.11 Wt. n-Val. 0.050 0.050 0.050 

1485.49 Reach Len. (ftl 491.85 496.91 49815 
1484.66 Flow Area lsq ftl 1225.43 0.78 1.89 
0.004245 Rrea lsq £ti 1387.74 0.78 1.89 
3233.00 Flow icfsl 3231.18 0.48 1.34 
1145.66 Top Width (ftl 1130.86 4.25 10.55 

2.63 Avg. Vel. (ftlsl 2.64 0.61 0.71 
4.69 Hydr. Depth (ftl 1.40 0.18 0.18 

49618.2 Conv. (cfsl 49590.3 7.4 20.5 
492.07 Wetted Per. (ftl 874.23 4.38 10.66 
1485.04 Shear (lblsq ftl 0.37 0.05 0.05 

1.00 Stream Power (Ib/£t 61 0.98 0.03 0.03 
2.53 Cunl Volume (acre-£ti 674.60 169.48 154.93 
0.01 Clmi SA (acres1 483.80 178.57 233.66 

warning: Divided flow computed for this cross-section. 
warning:   he energy loss was greater than 1.0 ft 10.3 mi. between the current and previous cross 

section. This may indicate the need for additional cross sections. 

FLOW DISTRIBUTION OUTPUT Proflle #PF 1 

r . e F t  sta Riaht Sta Flow Area W.P. % Conv. Hydr D. Velocity -.-. -~~ 

Isn fri lfti Iftl 

Warning: Divided flow computed for this cross-section. 
Warning: The energy loss was greater than 1.0 ft (0.3 m), between the current and previous cross 

section. This may indicate the need for additional cross sections. 

CROSS SECTION RIVER: Vineyard FFtS 
REACH: Vineyard RS: 17.038 

INPUT 
Description: 
Station Elevation Data num= 133 

Sta Elev Sta Elev Sta Elev Sta 
6150.14 1486.32 6174.29 1486.35 b190.92 1486 6191.48 

Elev Sta Elev 
1485.99 6196.69 1485.11 
1486.51 6361.97 1486 
1485.84 6419.18 1485.37 
1486.95 6654.52 1486 
1484.35 7130.39 1484.7 
1483.57 8163.66 1484 

1484 8225.92 1484.26 
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Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

6150.14 .05 9726.32 .05 10205.1 .05 

Bank Sta: Left Right Lengths: Left Channel Right Coetf Contr. Expan 
9726.32 10205.1 500.93 488.11 396 .3 .5 

Blocked Obstructions num= 1 
Sta L Sta R Elev 

6150.14 8526.21 1486 

CROSS SECTION OUTPUT Profile #PF 1 

E.G. Elev (Etl 
Vel Head I £ t I 
W.S. Elev (ftl 
Crit W.S. (ftl 
E.G. Slope lft/ftl 
Q Total lc£sl 
Top Width (ftl 
Vel Total iEt/sl 
Max Chl Dpth iftl 
Conv. Total Icfsl 
Length Wtd. iftl 
Min Ch El (ttl 
Alpha 
Frctn Loss Iftl 
C & E LOSS Iftl 

1483.06 Element 
0.14 Wt. n-Val. 

1482.92 Reach Len. (ftl 
Flow Area (sq ftl 

0.006392 Area lsq ft) 
3233.00 Flow lcfsl 
1320.00 Top Width (ftl 

2.73 Avg. Vel. (ft/sl 
4.67 tlydr. Depth (ftl 

40438.2 Conv. (cfsl 
493.42 Wetted Per. (ftl 
1482.15 Shear 11b/sq ftl 

1.18 stream Power (lb/ft sl 
2.73 Cum Volume (acre-Etl 
0.02 Cum SA (acres1 

Left OB 
0.050 

Channel 
0.050 

Right 08 
0.050 
396.00 

Warning: Divided flow computed for this cross-section. 
Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross 

section. This may indicate the need for additional cross sections. 

FLOW DISTRIBUTION OUTPUT Profile #PF 1 

Left Sta Right Sta Flow Area W.P. % Conv. Hydr D. Veloclty 
(£ti Iftl (c~sI 1sq ft) lftl (ftl (ft/SI 
9011.08 9368.70 1405.03 447.27 294.00 43.46 1.53 3.14 

Warning: Divided flow computed for this cross-section. 
Warning: The energy loss was greater than 1.0 ft (0.3 ml. between the current and previous cross 

section. This may indicate the need for additional cross sections. 

CROSS SECTION RIVER: Vineyard FRS 
REACH: Vineyard RS: 16.945 

INPUT 
Description: 
Station Elevation Data 

Sta Elev Sta 
6103.68 1483.47 6112.44 
6136.44 1484 6141.13 
6303.68 1483.74 6467.45 

Vineyard FllS 

n u =  145 
Elev Sta Elev Sta Elev sta 

1483.23 6114.81 1482.91 6120.98 1484 6122.77 
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Manning's n Values n m =  3 
Sta n Val Sta n Val Sta n Val 

6103.68 .05 9764.79 .0510169.07 .05 

Bank Sta: Left Right Lengths: Left Channel Right Coeft Contr. Expan 
9764.7910169.07 500.67 505.48 500.56 .1 . 3  

Blocked Obstruct~ons num= 1 
Sta L Sta R Elev 

6103.68 8269.78 1485 

CROSS SECTION OUTPUT 

E.G. Elev iftl 
Vel Head iftl 

Profile #PF 1 

Element 
Wt. n-Val. 
Reach Len. lttl 
Flow Area isq ftl 
Area (sq ftl 
Flow (cfsl 
Top Width iftl 
Avg. Vel. ift/sl 
Hydr. Depth iftl 
Conv. icfsl 
Wetted Per. ifti 
shear iIb/sq f tl 
Stream Power ilb/ft sl 
Cum Volume (acre-ftl 
Cum SA (acres) 

Left 08 
0.050 
500.67 
657.77 

Channel aight 0B 
0.050 0.050 
505.48 500.56 
652.29 164.29 

W.S. Elev iftl 
Crit W.S. iftl 
E.G. Slope ift/ftl 
Q Total icts! 
Top Width iftl 
Vel Total (ft/sl 
Max Chl Dpth iftl 
Con". Total icfsl 
Length Wtd. iEt1 
Min Ch El lit1 
Alpha 
Frctn Loss iftl 
C & E LOSS ift! 

Warning: Divided flow computed f o r  this cross-section. 
warning:   he energy loss was greater than 1.0 ft 10.3 ml. between the current and previous cross 

section. This may indicate the need for additional cross sections. 

FLOW DISTRIBUTION OUTPUT Profile #PF 1 

Left Sta Right Sta Flow Area W.P. 8Conv. HydrD. Velocity 
lftl Iftl I c ~ s )  ISU £ti ifti ittl ift/sl 

Vineyard FRS 113 Spillway Flow 
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Warning: Divided flow computed for this cross~section. 
Warning: The energy loss was greater than 1 . 0  ft ( 0 . 3  m). between the current and prevrous cross 

section. This may indicate the need for additional cross sections. 

CROSS SECTION RIVER: Vineyard FRS 
REACH: Vineyard RS: 1 6 . 8 5 0  

INPUT 
Descriution: 
Station Eleuarinn Data num= 1 5 7  ~ ~~ ~ . ~~~~~ 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
6 0 4 8 . 8 5  1 4 8 1 . 5  6 0 5 1 . 5 3  1 4 8 1 . 2  6 0 5 5 . 9 9  1 4 8 0 . 9 7  6 0 6 3 . 4 3  1482 6 0 6 5 . 0 5  1 4 8 2 . 2 1  
6 0 8 3 . 3 2  1 4 8 2 . 0 6  6 0 8 3 . 5 6  1482 6 0 8 7 . 1 3  1 4 8 0 . 9 3  6 0 9 6 . 0 6  1 4 8 1 . 4  6 1 3 3 . 4 2  1 4 8 0 . 9 1  

Manning's n Values "urn= 3  
Sta n Val Sta n Val Sta n Val 

6 0 4 8 . 8 5  . 0 5  9 7 8 6 . 4 1  . 0 5 1 0 1 7 3 . 0 8  . 0 5  

Bank Sta: Left Right Lengths: Lsft Channel Right Coeff Contr. Expan 
9 7 8 6 . 4 1 1 0 1 7 3 . 0 8  4 9 8 . 1 3  4 9 9 . 9 9  4 9 8 . 0 3  .1 .3 

Blocked Obstructions num= 2 
Sta L Sta R Elev Sta L SSa R E l e v  

6 0 4 8 . 8 5  8 8 9 0 . 2 6  1 4 8 2 1 1 7 8 9 . 7 3 1 2 2 9 0 . 0 5  1 4 8 2  

CROSS SECTION OUTPUT Profile #PF I 

E.G. Elev lftl 
Vel Head Ifti 
W.S. Elev (Etl 
Crit W.S. Ifti 
E.G. Slope Iftlftl 
Q Total (cfs) 
Top Width If tl 
Vel Total Iftlsl 
Max Chl Dpth lftl 
Conv. Total (cfsl 
Length Wtd. (ftl 
Min Ch El IEtI 
Alpha 
Frctn Loss (ftl 
C 6 E LOSS lftl 

Element Left OB 
Wt. "-Val. 0 . 0 5 0  
Reach Len. lftl 4 9 8 . 1 3  
Flow Area isq ftl 5 6 0 . 5 2  
Area lsq ftl 560.52  
Flow lcfsl 913.94  
Top Width lftl 7 1 0 . 0 2  
Avg. Vel. Iftlsl 1 . 6 3  
Hydr. Depth lftl 0 . 7 9  
Conv. lcfsl 1 5 6 2 7 . 1  
Wetted Per. (Etl 7 1 0 . 3 3  
Shear llblsq ftl 0 . 1 7  
Stream Power Ilblft sl 0 . 2 7  
Cum Volume (acre-€ti 6 4 5 . 0 3  
Cum SA (acres1 4 5 6 . 4 8  

Warnina: Divided flow comouted Lor this cross-sectlon 

Vineyard FRS 
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Warning: The conveyance ratio (upstream conveyance dlvided by downstream conveyancei is less 
than 0.7 or greater than 1.4. This may indicate the need for addltional cross sections. 

Warning: The energv lass was greater than 1.0 it 10.3 mi. between the current and previous cross .. 

e sectlon. Thls may indicate the need for additional cross sections 

FLOW DISTRIBUTION OUTPUT Profile IIPF 1 

Left Sta Right Sta Flow Area W.P. 8 Conv. Hydr D. Velocity 
(£ti Ifti (CLS) 1sq ftl lft) lfti iftlsl 
9038.90 9412.65 144.63 145.80 336.27 4.47 0.43 0.99 

Warning: Divided flow computed for this cross-section. 
Warnmy: The conveyance ratlo iu~strem conveyance divlded by downstream conveyancei is less 

than 0.7 or greater than 1.4. This may indicate the need for addltional cross sections 
warning: The energy loss was greater than 1.0 ft (0.3 mi. between the current and previous cross 

section. This may lndicate the need for additional cross sections. 

CROSS SECTION RIVER: Vineyard FRS 
REACH: Vineyard RS: 16.755 

INPUT 
Description: 
Station Elevation Data num= 135 

Sta Elev Sta Elev Sta Elev Sta Elev Sta 
1478 6076.03 

Elev 
1477.58 

Manning's n Values n u =  3 
Sta n Val Sta n Val Sta n Val 

6024.45 .05 9800.6'7 .0510095.68 .05 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan 
9800.6710095.68 401.42 400 403.43 .1 .3 

Ineffective Flow num= 1 
Sta L Sta R Elev 

6024.45 8927.68 1478 
Blocked Obstructions num= 1 

Sta L Sta R Elev 

V~neynrd FRS 113 Spillway Plow 
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CROSS SECTION OUTPUT Profile #PF I 

E.G. Elev (ftl 
Vel Head (ft) 
W.S. Elev (ft) 
Crit W.S. ifti 
E.G. Slope (ftlft) 
Q Total lcfsl 
Top Width (ft) 
Vel Total (ftls) 
Max Chl Dpth Iftl 
Conv. Total Icfs) 
Length Wtd. (ftl 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C h E LOSS ift) 

Element 
Wt. "-Val. 
Reach Len. lftl 
Flow Area lsq ft) 
Area lsq ftl 
Flow (~f.91 
Top Width lftl 
Avg. Vel. iftlsl 
Hydr. Depth iftl 
Conv. Icfsl 
Wetted Per. lftl 
Shear ilblsq ftl 
Stream Power ilblft i 
Cum Volume incre-ftl 
Cum SA (acres) 

Left OB Channel 
0 . 0 5 0  

4 0 0 . 0 0  
4 2 2 . 4 9  
4 2 2 . 4 9  

1 4 5 9 . 0 3  
2 9 5 . 0 1  

3 . 4 5  

Right OD 
0 . 0 5 0  

Warning: Divided flow computorl for this cross-section. 
Warning: The conveyance r a t l o  (upstredm conveyance divided by downstream conveyance1 is l e s s  

than 0.7 or greater than 1 . 4 .  This may indicate the need for additional cross sections 
Warning: The energy loss was greater than 1 . 0  ft 10.3  m). between the current and previous cross 

section. This may indicate the need for additional cross sections. 

FLOW DISTRIBUTION OUTPUT Profile #PF 1 

Left Sta Ricrht S t a  Flow W.P. % Conv. tlvdr D. Velocitv 

Warning: Divided flow computed tor this cross~section. 
Warning: The conveyance ratlo (upstream conveyance divided by downstream conveyance) is less 

than 0.7 or greater than 1 . 4 .  This may indicate the need for additional cross sections 
Warning: The energy loss was greater than 1 . 0  tt ( 0 . 3  m). between the current arid previous cross 

section. This may indicate the need to r  additional crass sections. 

CROSS SECTION RIVEII: Vineyard FRS 
REACH: Vineyard RS: 1 6 . 6 7 9  

INPUT 
Description: 
Station Elevation Data num= 1 6 5  

Sta Elev Sta Elev f i tn  Elev Sta Elev sta Elev 

9 6 9 0 . 0 4  1 4 7 2 . 7 3  9 7 5 2 . 6 7  1 4 7 2 . 6 3  9757 .26  1 4 7 2  9 7 5 7 . 8 7  1 4 7 1 . 9 2  9 7 5 8 . 9 9  1 4 7 2  
9 7 6 6 . 1 1  1 4 7 2 . 5 3  9 7 9 0 . 0 3  1 4 7 2 . 6 3  9 7 9 7 . 4 2  1 4 7 2 . 3 8  9 8 0 0 . 9 2  1 4 7 2  9 8 0 5 . 9 9  1 4 7 1 . 5 8  
9 8 1 0 . 8 4  1472  9 8 1 8 . 3 6  1 4 7 2 . 6 4  9842 .92  1 4 7 2 . 4 8  9 8 4 4 . 8 3  1472  9 8 5 0 . 9 2  1 4 7 0 . 5 4  
9 8 5 6 . 8 7  1472  9 8 6 0 . 7 9  1 4 7 2 . 9 9  9 8 9 0 . 0 4  1 4 7 2 . 7  9 9 4 0 . 7 8  1 4 7 2 . 1 8  9 9 6 2 . 0 5  1472  
9 9 6 2 . 4 4  1 4 7 1 . 9 8  9 9 6 2 . 8 8  1472  9 9 7 3 . 7 7  1 4 7 2 . 5  9 9 7 9 . 9 6  1472  9 9 8 3 . 7 7  1 4 7 1 . 6 8  

Vineyard FllS 113 Spillway Plow 
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Manning's n Values num= 3 
Sta n Val sea n Val Sta n Val 

6186.07 .05 9752.67 .0510173.95 .05 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9752.6710173.95 501.06 500.01 501.06 .1 .3 

Ineffective Flow n u =  1 
Sta L Sta R Elev 

6186.07 8890.02 1476 
Blocked Obstructions nun= 1 

Sta I. Sta R Elev 
6186.07 8890.02 1476 

CROSS SECTION OUTPUT Profile #PF 1 

v. c ~ 1 - 7 7  l f r l  1474.07 Element Left 08 Channel Rlaht OB - . . . -. . . , . . , - -  - ~ -~~~ 

Vel Head ( ftl 0.04 Wt. n-Val. 0.050 0.050 0.050 
W.S. Elev (€ti 1474.02 Reach Len. (£ti 501.06 500.01 501.06 
Crit W.S. (ftl 1473.29 Flow Area (sq ftl 710.27 734.59 715.41 
E.G. Slope (ftlft) 0.002312 Area isq £ti 710.27 734.59 715.41 
O Total Icfsl 3233.00 Flow lcfsi 991.27 1517.99 723.74 . . 
Top Width (£ti 2361.15 Tog Width ift! 735.91 421.28 1203.96 
Vel Total (ftlsl 1.50 Avg. Vel. (ft/sl 1.40 2.07 1.01 
Max Chl Dpth (£ti 3.48 Hydr. Depth iftl 0.97 1.74 0.59 
Conv. Total icfsl 67234.8 Conv. Icfsl 20614.9 31568.8 15051.1 
Length Wtd. Iftl 500.62 Wetted Per. (ft) 735.91 422.43 1204.07 

Min Ch El (ftl 1470.54 Shear (lbisq ftl 0.14 0.25 0.09 
Alpha 1.26 Stream Power (lb/ft s )  0.19 0.52 0.09 
Frctn Loss (ft) 1.42 Cum Volume (acre~fti 633.65 143.79 142.63 
C & E LOSS (£ti 0.02 Cum SA (acres1 441.55 159.08 210.34 

Warning: Divided flow computed for this cross-sectlon. 
Warning: The energy loss was greater than 1.0 ft (0.3 ml. between the current and previous cross 

section. This may indicate the need for additional cross sections. 

FLOW DISTRIBUTION OUTPUT Profile #PF 1 

Left Sta Right Sta Flow Area W.P. 
(ftl ift) i~f.51 isa ftl iftl 

8 Conv. Hydr D. Velocity 
(ftl ift/SI 
0.03 0.13 
0.75 1.13 

Warning: Divided flow computed for this cross-section. 
Warning: The energy loss was greater than 1.0 ft 10.3 ml. between the current and previous cross 

section. This may indicate the need f o r  additional cross sections. 

CROSS SECTION RIVER: Vineyard FRS 
REACH: Vineyard RS: 16.585 

Vineyard FRS 113 Spillway Flow 
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INPUT 
Description: Centerline of Vineyard Road 
Station Elevation Data "urn= '7 4 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
6389.47 1471.33 6488.54 1470.91 6592.65 1470.82 6687.53 1470.65 6785.7 1470.5 
6876.5 1470.52 6988.71 1470.94 7085.69 1471.04 7183.99 1471.55 7282.41 1471.94 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

6389.47 ,016 9790.04 .01610190.03 ,016 

Bank Sta: Left Right Lengths: Left Channel Right CoeEf Contr. Expan 
9790.0410190.03 572.41 410.14 323.21 .1 .3 

Blocked Obstructions num= 1 
Sta L Sta R Elev 

6389.47 8493.34 1474 

CROSS SECTION OUTPUT Profile #PF 

E.G. Elev (ft) 
Vel Head lft) 
W.S. Elev (ft) 
Crit W.S. ift) 
E.G. Slooe Iftlft) 

Element 
Wt. n-Val. 
Reach Len. (£ti 
Flow Area (sq €tl 
Area (sq It) 
Flow icfs) 
Top Width lft) 
Avg. Vel. ift/sl 
~ydr. Depth lit) 
conv. ICES1 
Wetted Per. lft) 
Shear (lb/sq €t) 
Stream Power (lblft s l  
Cum Volume (acre-ft) 
Cum SA (acres) 

[,eft OB Channel Right 08 
0.016 0.01.6 0.016 
572.41 410.14 323.21 

Q Total (cfs) 
Top Width (It) 
Vel Total (ftls) 
Max Chl Dpth (ft) 
Conv. Total icfsi 
Lenoth Wtd. ifti 
~ i n - ~ h  El I ft) 
Alpha 
FrCtn LOSS jet) 
C h E LOSS (ft) 

Warning: The energy equation could not be balanced within the specified number of iterations. The 
program used critical depth for the water surface and continued on with the calculations. 

Warning: The energy lass was greater than 1.0 ft (0.3 m). between the current and previous cross 
section. This may indicate the need for additional cross sections. 

Warning: During the standard step iterations, when the assumed water surface was set equal to 
critical depth, the calculated water surface came back below critical depth. This indicates 
that there is not a valid subcritical answer. The program defaulted to critical depth. 

FLOW DISTRIBUTION OUTPUT Profile #PF 1 

Left Sta Right Sta 
iftl ift) 
9109.93 9449.98 
9449.98 9790.04 

Flow Area W.P. 
(CIS) (sq ft) (It) 

160.74 58.61 167.65 
645.50 179.11 340.06 

% Conv. Hydr D. 
lftl 

4.97 0.35 

Velocity 
lft/sl 
2.74 
3.60 
4.11 
4.28 
4.64 
4.60 
4.33 
3.43 
3.27 

11240.04 11450.04 
11450.04 11660.04 

Vineyard FRS 113 Spillway Plow 
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Warning: The energy loss was greater than 1.0 it 10.3 m), between the current and previous cross 
section. This may indicate the need tor additional cross sections. 

FLOW DISTRIBUTION OUTPUT Profile #PF 1 

Left Sta Right Sta Flow Area W.P. % Conv. Hydr D. Velocity 
~ f t )  (ft) I C ~ S )  ISCI ft) ~ f t ~  1ft1 I ~ L I S )  
8985.17 9331.54 202.22 178.36 339.16 6.25 0.53 1.13 

Warnlng: The energy loss was greater than 1.0 ft 10.3 m ) .  between the current and prevlous cross 
section. This may indicate the need f o r  additional cross sections. 

CROSS SECTION RIVER: Vineyard FRS 
REACH: Vineyard RS: 16.451 

INPUT 
Descrlotion: 
Station Elevation ~ a t a  n m =  153 ~~~~ ~~~ ~ ~~ ~~~ ~~~~ ~~~~ ~ ~ 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
6170.21 1466.86 6192.72 1467.84 6199.07 1467.74 6242.63 1468 6255.56 1468.08 
6270.22 1468.42 6307.88 1468.21 6316.52 1468 6355.91 1467.18 6370.21 1466.89 
6435.69 1467.33 5470.22 1467.91 6520.65 1467.06 6531.26 1466.33 6540.75 1466 

Manning's n Values numi 3 
Sta n Val Sta n Val St0 n Val 

6170.21 .05 9691.74 .0510238.95 .05 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan 
9691.741023835 442.05 443.33 435.7 .I .3 

Blocked Obstructions num= 2 
Sta L Sta R Elev Sta L Sta R Elev 

6170.21 8765.27 147011970.0912169.72 1470 

CROSS SECTION OUTPUT Profile UPF 1 

E.G. Elev lftl 1468.43 Element L e f ~  OB Channel Right OB 
.- 

V~ncyard  FKS I/? Spillway Flow 
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Vel Head Ifti 
W.S. Elev iftl 
Crit W.S. (ftl 
E.G. Slope iftlftl a Q Total icfsi 
Top Width Ifti 
Vel Total (ft/sl 
Max Chl Dpth iftl 
Conv. Total (cfsl 
Length Wtd. ifti 
Min Ch El (ft) 
Alpha 
Frctn Loss Ifti 
C & E Loss (£ti 

Wt. "-Val. 
Reach Len. Ifti 
Flow Area (sq Etl 
Area ( S g  ftl 
Flow icfsl 
Top Wldth lftl 
Avg. Vel. lft/sl 
Hydr. Depth lftl 
Conv. icfsl 
Wetted Per. lftl 
Shear ilblsq ftl 
Stream Power (Ib/ft sl 
Cum Volume lacre-ftl 
Cum SA (acres1 

Warning: Divlded flow computed for this cross-sectlon. 
Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross 

section. ?'his may indicate the need for additional cross sectlons. 

FLOW DISTRIBUTION OUTPUT Profile #PF 1 

Left Sta Right Sta Flow Area W.P. % Conv. 
iftl icfsl isq £ti Iftl 
9339.59 346.55 216.51 293.74 10.72 
9691.74 548.26 305.73 349.77 16.96 
9801.18 171.88 98.15 110.64 5.32 
9910.62 245.67 121.49 110.36 7.60 
10020.07 293.34 134.68 109.44 9.07 
10129.51 515.39 189.30 110.08 15.94 
RB 10238.95 377.53 156.80 109.63 11.68 
10432.03 387.34 205.06 193.08 11.98 
10625.10 299.78 175.84 193.08 9.27 
10818.18 47.24 52.07 147.31 1.46 
11590.49 
11783.57 0.02 0.08 2.00 0.00 

Hydr D. Velocity 
(£ti (ftlsl 
0.74 1.60 

Warning: Divided flow computed for this cross-section. 
Warnlng: The energy loss was greater than 1.0 ft (0.3 ml. between the current and previous cross 

section. This may indicate the need for additional cross sectlons. 

CROSS SECTION RIVER: Vineyard FRS 
REACH: Vineyard RS: 16.367 

INPUT 
Description: 
Station Elevation Data n m =  100 

S f n  El-v Sta Elrv Sta Elev Sta Elev Sta Elev 

Manning's n Values n m =  3 

a Sta n Val Sta n Val Sta n Val 
6053.17 .05 9498.99 .0510249.03 .05 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan 
9498.9910249.03 392.24 394.26 389.71 .I .3 

Vineyard FRS lli Spillway Flow 
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Blocked Obstructions num= 2  
Sta L Sta R Elev Sta L Sta R Elev 

6 0 5 3 . 1 7  8 9 1 8 . 1  1 4 6 8 1 1 7 3 5 . 1 5 1 2 0 7 4 . 7 8  1 4 6 8  

CROSS SECTION OUTPUT P r o f i l e  HPF 1 

E.G. Elev lft) 
Vel Head Ift) 
W.S. Elev (£ti 
Crit W.S. lft) 
E.G. Slope jttlftl 
Q 'Total lcfsi 
Top Width lftl 
V e l  Total Ift/sl 
Max Chl Dpth lfti 
Conv. Total (cfsi 
Length Wtd. (£ti 
Min Ch El lftl 
Alpha 
Frctn Loss lftl 
C & E Loss lftl 

Element 
Wt. n-Val.. 
Reach Len. 1fti 
Flow Area lsq ftl 
Area lsq ft) 
Flow (cfs) 
Top Width lttl 
Avg. Vel. Iftlsi 
Hydr. Depth (it1 
conv. lcfsi 
Wetted Per. ifti 
Shear Ilblsq £ti 
Stream Power Ilb/£l: 
Cum Volume lacre tti 
Cum SA (acres1 

Channel Right OR 
0 . 0 5 0  0 . 0 5 0  

3 9 4 . 2 6  3 8 9 . 7 1  

Warning: Divided flow computed for this cross~section. 
Warning: The energy loss was greater than 1 . 0  ft 10.3 mi. between the current and previous cross 

section. This may indicate the need for  additional cross sections. 

FLOW DISTRIBUTION OUTPUT Profile #PF 1 

Warning: Divided flow computed for this cross-section. 
Warning: The energy loss was greater than 1 . 0  ft ( 0 . 3  m). between the current and previous cross 

section. This may indicate the need for additional cross sections. 

CROSS SECTION RIVER: V~neyard FRS 
REACH: Vineyard RS: 1 6 . 2 9 3  

INPllT 
Descriocion: 
Station E l e v n t i n n  nnta "urn= 9 8  - - - ~ ~  ~ - 

Sta Elev Sta Elev Sta Elev Sta Elev Sth Elev 
5 8 9 2 . 2 8  1 4 6 7 . 5 6  5 9 3 7 . 7 7  1 4 6 7 . 1 1  5 9 5 5 . 3 2  1 4 6 6 . 9 5  5 9 6 4 . 0 7  1 4 6 6 . 4 2  5 9 7 6 . 7 6  1 4 6 6  
6 0 1 3 . 5 8  1 4 6 4 . 7 5  6 0 3 7 . 7 8  1 4 6 4 . 4 5  6 0 8 5 . 8 2  1 4 6 4  6 1 3 7 . 7 7  1 4 6 3 . 5 2  6 2 3 7 . 7 8  1 4 6 3 . 4  
6 2 6 3 . 4 4  1 4 6 3 . 7 8  6 5 5 4 . 0 1  1 4 6 2 . 6 6  6 7 6 4 . 3 3  1 4 6 2  6 8 7 0 . 2 4  1 4 6 1 . 7 9  7 1 3 1 . 3 8  1 4 6 1 . 6 9  

113 Spillway Flaw 



Manning's n Values "urn= 3  
Sta n Val Sta n V a l  Sta n V a l  

5 8 9 2 . 2 8  . 0 5  9 4 6 4 . 3 1  . 0 5  1 0 1 2 2 . 6  . 0 5  

Bank Sta: Left Riqht Lengths: Left Channel Right Coeff Contr. Expan 
9 4 6 4 . 3 1  1 0 1 2 2 . 6  5 0 5 . 8  5 0 6 . 0 2  5 0 8 . 5 1  . I  . 3  

B l o c k e d  Obstructions num= 2  
Sta L Sta R Elev Sta L Sta R E l e v  

5 8 9 2 . 2 8  9 1 3 2 . 4 5  1 4 6 6 1 1 6 8 4 . 2 1  1 1 9 9 7 . 2  1 4 6 6  

CROSS SECTION OUTPUT P r o f l l e  BPF 1 

E.G. Elev iftl 
Vel Head (ftl 
W.S. Elev iftl 
Crit W.S. iftl 
E.G. Slope  (ft/ftl 
Q Total (c£sl 
Top Width iftl 
Vel Total ift/st 
Max Chl Dpth (£ti 
Conv. Total ICES] 
Lenath Wtd. (ftl 
~in-ch El ifti 
Alpha 
Frctn Loss (ftl 
C & E LOSS (ftl 

1 4 6 4 . 7 2  Element Left 08 
0 . 0 4  Wt. n-Val. 0 . 0 5 0  

1 4 6 4 . 6 8  Reach Len. (£ti 5 0 5 . 8 0  
Flow Area isq ftl 2 2 5 . 4 4  

0 . 0 0 4 0 0 6  Area (sq ftl 2 2 5 . 4 4  
3 2 3 3 . 0 0  Flow (cfsl 3 3 7 . 8 5  
2 3 8 8 . 6 6  Top Width Ifti 3 1 6 . 9 1  

1 . 6 6  Avg. V e l .  (ftls! 1 . 5 0  
2 . 3 3  Hydr. Depth Ifti 0 . 7 1  

5 1 0 8 0 . 1  Conv icfsl 5 3 3 7 . 9  
5 0 7 . 2 1  Wetted Per. (it! 3 1 7 . 0 0  

1 4 6 2 . 3 5  shear ilb/sq £ti 0 . 1 8  
1 . 0 2  Stream Power ilblft sl 0 . 2 7  
2 . 5 7  Cum Volume (acre-ftl 6 1 2 . 8 2  
0 . 0 0  Cum SA (acres1 4 1 4 . 4 0  

Channel Right OB 
0 . 0 5 0  0 . 0 5 0  

5 0 6 . 0 2  5 0 8 . 5 1  
6 3 3 . 8 9  1 0 9 3 . 6 4  
6 3 3 . 8 9  1 0 9 3 . 6 4  

1 1 6 1 . 4 2  1 7 3 3 . 7 2  
6 5 8 . 2 9  1 4 1 3 . 4 5  

1 . 8 3  1 . 5 9  
0 . 9 6  0 . 7 7  

1 8 3 1 0 . 1  2 7 3 9 2 . 2  
6 5 9 . 3 6  1 4 1 3 . 4 6  

0 . 2 4  0 . 1 9  
0 . 4 4  0 . 3 1  

1 1 4 . 2 1  1 1 7 . 4 7  
1 3 3 . 6 9  1 6 6 . 8 2  

Warning: The energy l o s s  was greater than 1 . 0  ft ( 0 . 3  mi. between the current and previous cross 
sectiorr. This may lndicate the need tor additional cross sections. 

FLOW DISTRIBUTION OUTPUT Profile PPF I 

Left Sta 
Iftl 

alght Sta 
iftl 

F l o w  
icfs! 

3 3 7 . 8 6  
4 6 8 . 3 2  
3 0 5 . 4 6  
1 6 9 . 9 0  

7 1 . 4 8  
1 4 6 . 2 7  
2 2 2 . 7 3  
4 6 9 . 4 7  
4 2 5 . 0 5  
2 2 7 . 7 5  
1 6 8 . 3 4  
1 6 0 . 3 1  

5 3 . 9 0  
6 . 1 6  

Area 
ISq ftl 
2 2 5 . 4 4  
2 0 1 . 9 9  
1 5 6 . 1 8  
1 0 9 . 8 4  

6 5 . 4 9  
1 0 0 . 4 0  
1 5 1 . 1 5  
2 3 6 . 4 4  
2 2 2 . 7 5  
1 5 3 . 1 9  
1 2 7 . 7 8  
1 2 4 . 0 8  

6 4 . 5 2  
1 3 . 7 2  

W.P. 
(ftt 

3 1 7 . 0 0  
1 3 1 . 9 3  
1 3 1 . 6 6  
1 3 1 . 6 6  
1 3 2 . 4 3  
1 3 1 . 6 8  
1 8 7 . 4 6  
1 8 7 . 4 6  
1 8 7 . 4 6  
1 8 7 . 4 6  
1 8 7 . 4 6  
1 8 7 . 4 6  
1 8 7 . 4 6  
1 0 1 . 2 3  

Hydr D. 
lftl 

Velocity 
Ift/SI 

1 . 5 0  
2 . 3 2  
1 . 9 6  
1 . 5 5  
1 . 0 9  
1 . 4 6  
1 . 4 7  
1 . 9 9  
1 . 9 1  
1 . 4 9  
1 . 3 2  
1 . 2 9  
0 . 8 4  
0 . 4 5  

Warning: The energy loss was greater than 1 . 0  ft 1 0 . 3  mi. between the current and previous cross 
section. This may indicate the need for additional cross sections. 

CROSS SECTION RIVER: Vineyard FRS 
REACH: Vineyard RS: 1 6 . 1 9 7  

INPUT 
Description: 
Station Elevation Data num= 9 2  

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 

8 3 1 9 . 4 6  1 4 6 1 . 3 1  8 4 1 9 . 4 7  1 4 6 1 . 2 4  8 5 0 2 . 8 8  1 4 6 2  8 5 0 8 . 0 1  1 4 6 2 . 0 5  8 5 1 3 . 3 7  1462 
8 5 1 9 . 4 5  1 4 6 1 . 9 5  8 5 2 1 . 3  1 4 6 2  8 5 6 8 . 8 3  1 4 6 3 . 3 4  8 6 1 6 . 7 4  1 4 6 2  8 6 1 9 . 4 6  1 4 6 1 . 9 2  
8 6 4 1 . 6 2  1 4 6 1 . 8  8 7 0 1 . 3 3  1 4 6 1 . 0 5  8 7 1 9 . 4 5  1 4 6 0 . 5 3  8 7 3 8 . 8 2  1 4 6 0 . 9 1  8 7 6 6 . 6  1 4 6 0 . 6  
8 7 7 1 . 7 6  1 4 6 0  8 7 7 6 . 3 2  1 4 5 9 . 4 4  8 7 8 0 . 5 6  1 4 6 0  8 7 8 5 . 1 7  1 4 6 0 . 5 7  8 8 1 9 . 4 6  1 4 6 0 . 1 6  
8 9 1 9 . 4 7  1 4 6 0 . 8 1  9 0 1 9 . 4 7  1 4 6 1 . 2 3  9 0 5 9 . 4 7  1 4 6 1 . 4  9 1 6 4 . 8 9  1 4 6 1 . 5 8  9 2 6 8 . 6 3  1 4 6 0 . 9 9  
9 2 7 3 . 5 1  1 4 6 0 . 5 4  9 2 7 8 . 8 5  1 4 6 1 . 1 6  9 5 3 0 . 6 3  1 4 6 0 . 5 8  9 6 2 7 . 3 4  1 4 6 1 . 2 4  9 6 3 1 . 2 5  1 4 6 0  
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Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

5 6 3 2 . 0 8  . 0 5  9 6 2 7 . 3 4  . 0 5 1 0 2 7 2 . 1 8  .OS 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Cantr. Expan. 
9 6 2 7 . 3 4 1 0 2 7 2 . 1 8  4 7 8 . 0 5  4 7 7 . 2 2  4 8 1 . 7 1  .1 . 3  

Ineffective Flow num= 1 
Sta L Sta R Elev 

5 6 3 2 . 0 8  9 1 3 5  1 4 6 3  
Blocked Obstructions num= 2  

Sta L Sta R Elev Sta L Sta R Elev 
5 6 3 2 . 0 8  8 0 1 9 . 4 6  1 4 6 4 1 1 3 6 5 1 3 7 1 1 9 0 9 . 6 6  1 4 6 4  

CROSS SECTION OUTPUT Profile RPF 1 

E.G. Elev (ftl 
Vel Head iftl 
W.S. Elev iftl 
Crit W.S. lEtj 
E.G. Slope ift/€tl 
0 Total icfsi 
Top Width ifti 
Vel Total (ftlsl 
Max Chi Dpth iftl 
Conv. Total lcfsl 
Length Wtd. iftl 
Min Ch El iftl 
Alpha 
Frctn Loss iftl 
C & E LOSS iftl 

1 4 6 2 . 1 6  Element Left OB 
0 . 0 7  Wt. n-Val. 0 . 0 5 0  

1 4 6 2 . 0 8  Reach Len. iftl 4 7 8 . 0 5  
1 4 6 1 . 7 1  F l o w  Area isq ftl 5 2 9 . 6 8  

0 . 0 0 6 6 4 2  Area isq €ti 1 2 7 0 . 5 0  
3 2 3 3 . 0 0  Flow icfsl 1 3 4 6 . 8 6  
2 9 9 9 . 1 7  Top Width iftl 1 3 3 1 . 0 8  

2 . 0 6  Avg. Vei. (ft/sl 2 . 5 4  
2 . 6 4  Hydr. Depth iftl 1 . 0 8  

3 9 6 6 8 . 9  Con". icfsl 1 6 5 2 5 . 9  
4 7 8 . 9 7  Wetted Per. ifti 4 9 2 . 4 0  

1 4 5 9 . 6 6  Shear llb/sq ftl 0 . 4 5  
111  Stream Power (lb/ft sl 1 . 1 3  
2 . 8 7  Cum Volume (acre-ftl 6 0 4 . 1 3  
0 . 0 0  Cum SA (acres1 4 0 4 . 8 3  

Channel Right OB 
0 . 0 5 0  0 . 0 5 0  

Warning: Divided flow computed for this cross-section. 
Warning: The energy loss was greater than 1 . 0  Et ( 0 . 3  ml. betwcen the current and prrvlous cross 

section. This may indicate the need for additional cross sections. 

FLOW DISTRIBUTION OUTPUT Profile #PF I 

Left Sta Right Sta Flow Area W. P. % Conv. Hydr D. Velocity 
iftl iftl (c~sI isq £ti (ftl (ftl ift/si 
8 8 2 8 . 2 9  9 2 2 7 . 8 1  1 0 2 . 0 0  5 8 . 5 6  9 2 . 8 1  3 . 1 5  0 . 6 3  1 . 7 4  

Warning: Dlvided flow computed for this cross-section. 
Warning: The energy loss was greater than 1 . 0  ft 1 0 . 3  ml. between the current end previous cross 

sectla". This may indicate the need for additional cross sections. 

CROSS SECTION RIVER: Vineyard FRS 
REACH: Vineyard RS: 1 6 . 1 0 6  

INPUT 
Description: 
Station Elevation Data nwn= 1 5 2  

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
5 5 1 0 . 6 9  1 4 5 9 . 4 7  5 5 3 6 . 6 4  1 4 6 0  5 5 4 6 . 7 4  1 4 6 0 . 2 1  5 6 1 0 . 6 7  1 4 6 0 . 5 3  5 6 2 6 . 1 2  1 4 6 0 . 9 8  

Vineyard FI<S 113 Spillwily Flaw 
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Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

5510.69 .05 9586.5 .0510311.58 .05 

Bank Sta: Left Right Lengths: Left Channel Rlght Coetf Contr. Expan. 
9586.510311.58 451.05 514.19 546.94 .1 .3 

Ineffective Flow num= 1 
Sta L Sta R Elev 

5510.69 8885 1460 
Blocked Obstructions n m =  2 

Sta L Sta R Elev Sta L Sta R Elev 
5510.69 7887.86 146111251.2611774.31 1461 

CROSS SECTION OUTPUT Profile #PF 1 

E.G. Elev lft) 
Vel Head 1 £ti 
W.S. Elev lft) 
Crit W.S. (Et) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width lft) 
Vel Total Iftls) 
Max Chl Dpth lft) 
Conv. Total lcfs) 
Length Wtd. ltt) 
Min Ch El (Et) 
Alpha 
Frctn Loss Ift) 
C & E LOSS lftl 

Element Left OB 
Wt. n-Val. 0.050 
Reach Len. If t 451.05 
Flow Area lsq ftl 838.56 
Area lsq £ti 1556.98 
Flow Icfsl 2043.50 
Top Width lftl 1530.38 
Avg. Vel. lft/sl 2.44 
Hydr. Depth lftl 1.20 
Con". IcEsl 28052.3 
Wetted Per. lftl 702.13 
Shear llb/sq ftl 0.40 
Stream Power Ilblft sl 0.96 
Cum Volme lacre-ftl 588.62 
Cum SA (acres1 389.13 

Channel Right 08 
0.050 0.050 
514.19 546.94 
467.98 331.74 
467.98 331.74 

Warning: Divided flow computed for this cross-section. 
Warning: The energy loss was greater than 1.0 Et 10.3 ml. between the current and previous cross 

section. This may indicate the need for additional cross sections. 

FLOW DISTRIBUTION OUTPUT Profile #PF 1 

Lett Sta Right Sta Flow Area W.P. BConv. HydrD. Velocity 
Ifti lftl ICfSI ISq Et) Ifti lfti IEtISl 
8771.34 9178.92 1036.66 395.43 293.93 32.06 1.35 2.62 
9178.92 9586.50 1006.85 443.13 408.21 31.14 1 0 9  2.27 
LB 9586.50 9731.52 58.92 49.27 115.73 1.82 0.43 1.20 
9731.52 9876.53 115.82 76.46 125.95 3.58 0.61 1.51 
9876.53 10021.55 188.67 108.41 145.02 5.84 0.75 1.74 
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Warning: Divided flow computed for this cross-section. 
Warning: The energy loss was greater than 1 . 0  tt 10.3  mi. between the current and previous cross 

sectlon. This may indicate the need for additional cross sections. 

CROSS SECTION RIVER: Vlneyard FRS 
REACH: Vineyard RS: 1 6 . 0 0 9  

INPUT 
Description: 
station Elevation Data num= 1 1 4  

Sta Elcv Sta Elev Sta Elev Std Elev Std Elev 

Manning's n Values num= 3  
Sta n Val sea n Val sta n Val 

5 4 0 7 . 6 4  . 0 5  9 3 5 8 . 1 5  0 5 1 0 3 3 0 . 9 3  .05  

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan 
9 3 5 8 . 1 5 1 0 3 3 0 . 9 3  3 0 5 . 1  3 9 6 . 0 1  3 9 4 . 6 2  .1 .3  

Ineffective Flow nun= 2  
Sta L Sta R Elev Sta L Sta R Elev 

5 4 0 7 . 6 4  8560  1 4 6 0  1133511665.47  1 4 6 0  
Blocked Obstructions num- I 

Sta L Sta 8 Elev 
5 4 0 7 . 6 4  7141.64 1 4 6 1  

CROSS SECTION OUTPUT Profile #PF I 

E.G. Elev iftl 1 4 5 6 . 6 8  Element Left OB Channel Right OB 
Vel Read lftl 0 . 0 7  Wt. "-Val. 0 . 0 5 0  0 . 0 5 0  0 . 0 5 0  
W.S. Elev iftl 1 4 5 6 . 6 1  Reach Len. lftl 3 0 5 . 1 0  3 9 6 . 0 1  394 .62  
Crit W.S. lftl 1 4 5 6 . 2 8  Flow Area lsq ftl 8 8 1 . 9 6  435 .27  4 1 3 . 0 3  
E.G. Slope Ift/ftl 0 . 0 0 5 7 7 1  Area lsa ftl 2 1 1 2 . 4 4  435 .27  4 6 5 . 1 8  
Q Total ?cfsl 3 2 3 3 . 0 0  plow (cis1 2 1 4 1 . 6 6  5 7 5 . 8 6  5 1 5 . 4 8  
Top Width lftl 4 0 0 7 . 8 7  Top Width lftl 1 1 4 7 . 0 8  969 .13  1 2 9 1 . 6 6  
Vel Total Iftlsl 1 . 8 7  Avg. Vel. lft/si 2 . 4 3  1 . 3 2  1 . 2 5  
Max Chl Dpth iftl 2 . 9 6  Hydr. Depth lftl 1.11 0 . 4 5  0 . 4 1  
COnv. Total I~fsl 4 2 5 5 9 . 1  Conv. Icfs) 28192.7  7 5 8 0 . 7  6 7 8 5 . 7  
Length Wtd. Iftl 3 3 2 . 8 5  Wetted Per. iftl 7 9 3 . 5 7  9 7 0 . 2 0  1 0 0 4 . 8 4  
Min Ch El lftl 1 4 5 3 . 8 3  Shear Ilblsq ft) 0 . 4 0  0 . 1 6  0 . 1 5  
Alpha 1 . 2 8  Streampower Ilblft $1  0 . 9 7  0 . 2 1  0 . 1 8  
Frctn Loss lftl 1 . 7 3  Cum Volume lacre-£ti 5 6 9 . 6 2  9 9 . 5 0  9 5 . 6 3  
C k E LOSS lttl 0 . 0 1  Cum SA (acres1 3 7 2 . 1 6  1 0 9 . 2 2  1 2 8 . 9 1  
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Warning: Divlded flow computed for this cross-section. 
Warning: The energy loss was greater than 1 . 0  ft ( 0 . 3  m). between the current and previous cross 

SectLon. This may indicate the need for additional cross sections. 

FLOW DISTRIBUTION OUTPUT Profile #PF 1 

Left Sta Right Sta Flow Area W.P. % Conv. Hydr D. Velocity 
Iftl (ftl ICfS) i s q  ft) lft) (ftl IftISl 
8173 . O O  8 5 6 8 . 0 5  4 2 . 9 6  1 3 . 5 2  8 . 0 5  1 . 3 3  1 . 6 8  3 . 1 8  
8568 .05  8 9 6 3 . 1 0  1 2 2 5 . 6 8  4 7 9 . 2 7  3 9 5 . 0 5  3 7 . 9 1  1 . 2 1  2 . 5 6  

Warning: Divided flow computed for this cross-section. 
Warning: The energy loss was greater than 1 . 0  ft ( 0 . 3  m). between the current and previous cross 

section. This may indicate the need tor additional cross sections. 

CROSS SECTION RIVER: Vineyard FRS 
REACH: Vineyard RS: 1 5 . 9 3 4  

INPUT 
DeSCrlDtlOn: 
. . - . . . . . -. . . - . . . . . - .. . . ~~~- - - 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
5 3 3 8 . 4 4  1 4 5 4 . 3 4  5 4 0 5 . 9 8  1 4 5 4 . 1 1  5438 .45  1 4 5 4 . 7 4  5521 .3  1 4 5 5 . 6 6  5532 .69  1 4 5 5 . 5 7  
5 5 3 8 . 4 3  1 4 5 5 . 1 3  5 5 8 7 . 6 6  1 4 5 4 . 6 9  5 7 8 9 . 1 3  1 4 5 4  5859.79 1 4 5 3 . 6 1  6 1 7 6 . 0 1  1 4 5 3 . 5 1  
6 2 8 2 . 9 5  1 4 5 3 . 6 7  6 2 8 7 . 8  1 4 5 2 . 5 9  6 2 9 5 . 5 2  1 4 5 3 . 4 3  6421.84 1454  6 4 2 9 . 9 7  1 4 5 4 . 1 6  

Manning's n Values nun= 3 
Sta n Val Sta n Val Sta n Val 

5 3 3 8 . 4 4  . 0 5  9 8 8 9 . 1  . 0 5 1 0 3 6 8 . 5 5  . 0 5  

Dank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9 8 8 9 . 1 1 0 3 6 8 . 5 5  477  5 0 4 . 0 8  4 9 2 . 5 4  .1 . 3  

Ineffective Flow nun= 2  
Sta L Sta R Elev Sta L Sta R Elev 

5 3 3 8 . 4 4  8335  1 4 5 8  1 1 5 3 0 1 1 8 3 1 . 6 9  1 4 5 8  

E.G. Elev (ft) 1 4 5 4 . 9 4  Element Left OB Channel Rlght OD 
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Vel Head (ftl 
W.S. Elev Iftl 

0.05 Wt. n-val. 
1454.90 Reach Len, Iftl 
1454.46 Flow Area (sq it1 
0.004642 Area lsq ftl 
3233.00 Flow lcfsl 
3757.27 Top Wldth Iftl 

1.64 Ava. Vel. Iftlsl 

Crit W.S. lft) 
E.G. Slope Iftlft) 
Q Total IcLsl 
TOP Width (ftl 
vei Total ~ft/s) 
Max Chl Dpth (ft) 
Conv. Total lcfs) 
Length Wtd. (ftl 
Min Ch El (ttl 
Alpha 
Frctn LOSS (ftl 
C & E LOSS (ftl 

2.10 ~ydr. Depth lftl 
47451.2 Conv. (cfs) 
482.68 Wetted Per. lft) 
1452.80 Shear Ilblsq ft) 

1.12 Stream Power llblft sl 
2.31 Cum Volume (acre-ft) 
0.00 Cum SA (acres) 

Warning: Divided flow computed for this crass-section. 
Warning: The energy loss was greater than 1.0 ft (0.3 ml. between the current and previous cross 

section. This may indicate the needfor additional cross sections. 

FLOW DISTRIBUTION OUTPUT Profile WPF 1 

Left Sta Right Sta 
(ftl Iftl 
8068.84 8523.90 
8523.90 8978.97 

Flow Area 
ICfSI ISq ftl 

850.34 319.75 
848.75 454.01 

W.P. 
lftl 

188.90 
455.07 

% Conv. Hydr D. 
Iftl 

26.30 1.69 
26.25 1.00 
11.36 0.60 
8.09 0.72 
2.27 0.62 
2.68 0.69 
0.60 0.28 
0.48 0.24 
0.09 0.09 

Velocity 
Ift/S) 
2.66 
1.87 
1.34 

Warning: Divided flow computed for this cross-section. 
Warning: The energy loss was greater than 1.0 ft (0.3 mi. between the current and previous cross 

section. This may indicate the need for additional crass sections. 

CROSS SECTION RIVER: Vineyard FRS 
REACH: Vineyard RS: 15.838 

INPUT 
Descriotion: 
Station Elevation Data nun= ~ ~ 

Sta Elev Sta Elev Sta Elev 
5412 1452 5430 1452.8 5460 1452 
5495 1454 5685 1452 5730 1451.8 
6270 1452 6340 1452 6530 1452 

Sta Elev Sta Elev 
5317.68 1452 5395 1451.75 

5470 1454 5483 1453.9 
5830 1452 6120 1451.6 

Manning's n Values nun= 3 
Sta n Val Sta n Val Sta n Val 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan 
9630 10200 506.83 498.04 494.93 .1 .3 

Blocked Obstructions nun= 1 
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Sta L Sta R Elev 
5 3 1 7 . 6 8  7 8 0 5 . 7 9  1 4 5 4 . 8  

CROSS SECTION OUTPUT Profile #PF 1 • E.G. Elev ifti 1 4 5 2 . 6 3  Element - 
Vel Head ifti 0 . 0 4  Wt. "-Val 

Left OB Channel Right OB 
0 . 0 5 0  0 . 0 5 0  0 . 0 5 0  

W.S. Elev ifti 1 4 5 2 . 5 8  Reach Len. Iftl 5 0 6 . 8 3  4 9 8 . 0 4  4 9 4 . 9 3  
Crit W.S. ifti Flow Area isq €ti 1 2 5 5 . 6 2  3 2 5 . 5 3  3 9 5 . 5 9  
E.G. Slope Iftlfti 0 . 0 0 5 1 4 9  Area isg ft) 1 2 5 5 . 6 2  3 2 5 . 5 3  3 9 5 . 5 9  
Q Total lcfs) 3 2 3 3 . 0 0  F low icfsl 2 2 8 6 . 7 9  4 7 7 . 7 8  4 6 8 . 4 3  
Top Width ifti 3 2 4 6 . 0 9  Topwidth Ifti 1 5 9 0 . 8 4  5 7 0 . 0 0  1 0 8 5 . 2 5  
Vel Total iftlsl 1 . 6 4  Avs. Vel. iftlsl 1 . 8 2  1 . 4 7  1 . 1 8  
Max Chl Dpth lftl 1 . 8 8  ~ydr. Depth Ifti 
Conv. Total lcfsl 4 5 0 5 5 . 6  Conv. lcfsi 
Length Wtd. ifti 5 0 3 . 6 4  Wetted Per. Ifti 
Mln Ch El lft) 1 4 5 1 . 0 0  Shear Ilblsq £ti 
A l ~ h a  1 . 0 7  Stream Power Ilblft sl 0 . 4 6  0 . 2 7  0 . 1 4  
~ritn ~ o s s  ifti 2 . 9 3  cum volume (acre-£ti 5 3 4 . 4 5  9 3 . 7 3  8 5 . 4 4  
C & E LOSS lit1 0 . 0 0  Cum SA (acres1 3 3 8 . 8 8  9 6 . 5 9  1 0 4 . 4 6  

Warning: Divided flow computed for this cross-section. 
Warning: The energy loss was greater than 1 . 0  ft 10.3  ml. between the current and prevlous cross 

section. This may indicate the need for additional cross sections. 

FLOW DISTRIBUTION OUTPUT Profile #PF I 

Left Sta Right Sta F l o w  Area W.P. 8Conv. HydrD. Velocity 
Iftl (ftl Ic~s) Isq ftl Ift) (it1 Iftlsi 
7 9 0 5 . 0 7  8 3 3 6 . 3 0  3 8 1 . 3 3  2 2 0 . 0 7  2 9 7 . 1 5  1 1 . 8 0  0 . 7 4  1 . 7 3  

Warning: Divided flow computed for this cross-section. 
Warning: The energy loss was greater than 1 . 0  ft 10.3  mi. between the current and previous cross 

sectlon. ~ h l s  may indicate the need for additional cross sections. 

CROSS SECTION RIVER: Vlneyard FRS 
REACH: Vlneyard RS: 1 5 . 7 4 4  

INPUT 
Descriotion: 
Station Elevation ~ a t a  n m =  3  5 ~~~~ ~~~ ~ ~ ~ ~ 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
6 8 1 8 . 2 6  1 4 5 2 . 3  7040 1 4 5 2  7160 1 4 5 0  7340 1 4 4 9 . 1  7430  1 4 4 9 . 1  

7680  1450 8040 1 4 5 2  8 0 7 0  1 4 5 2 . 3  8 1 0 0  1 4 5 2  8 1 9 0  1 4 5 0  
8370 1 4 4 8 . 9  8460  1 4 4 8  8 4 7 0  1 4 4 8  8 7 7 0  1 4 4 9 . 3  9090  1 4 4 8  

Manning's n Values num= 3  
Sta n Val Sta n Val Sta n Val 

6 8 1 8 . 2 6  0 5  9160 . 0 5  1 0 0 7 0  - 0 5  

Bank Sta: Left Rlght Lengths: Left Channel Right Coeff Contr. Expan. 
9160 10070 4 4 8 . 0 7  4 8 6 . 9 4  5 0 9 . 5 1  .1 . 3  

Blocked Obstructions n m =  1 
Sta L Sta R Elev 
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CROSS SECTION OUTPUT Profile #PF 1 

E.G. Elev  Lftl 
Vel Head lftl 
W.S. Elev Lftl ~ ~ . . 
Crlt W.S. lftl 
E.G. Slope Lftlftl 
Q Total Icfsl 
Top Width (ftl 
VB1 Total Iftlsl 
Max Chl Dpth lfti 
Conv. Total Icfsi 
Length Wtd. Iftl 
Min Ch El Ift) 
Alpha 
Frctn Loss lftl 
C & E LOSS lftl 

Element  eft 08 Channel 
Wt. n-Val. 0 . 0 5 0  0 . 0 5 0  
Reach Len. I ftl 4 4 8 . 0 7  4 8 6 . 9 4  
Flow Area lsq ftl 8 6 6 . 1 8  6 0 4 . 7 1  
Area Lsq €ti 8 6 6 . 1 8  6 0 4 . 7 1  
Plow (cfsl 2 0 1 3 . 7 1  1 1 6 3 . 8 6  
Top Width lftl 9 0 8 . 7 1  8 4 2 . 2 0  
Avg Vel, (ft/sl 2 . 3 2  1 . 9 2  
tiydr. Depth IEtI 0 . 9 5  0 . 7 2  
Conv. (cfsl 2 4 9 3 1 . 6  1 4 4 0 9 . 6  
Wetted Per. lftl 9 0 8 . 7 3  8 4 2 . 2 3  
Shear IIblsq ftl 0 . 3 9  0 . 2 9  
Stream Power Ilhlft sl 0 . 9 0  0 . 5 6  
Cum Volume lacrc-£ti 5 2 2 . 1 1  8 8 . 4 1  
Cum SA lacresl 3 2 4 . 3 4  8 8 . 5 1  

Warning: Divided flow computed tor this cross-section. 
Warning: The energy loss was greater than 1 . 0  tt 1 0 . 3  m). between the current and previous cross 

section. Thls may indicate the need for additional cross sections. 

FLOW DISTRIBUTION OUTPUT Profile #PF I 

Left Sta 
lftl 
8 2 2 3 . 3 0  
8 4 5 7 . 4 8  

Right Sta 
lftl 

Flow 
(cfs) 

2 5 9 . 5 4  
6 9 1 . 0 5  
2 2 2 . 3 2  
8 4 0 . 7 8  
6 0 7 . 8 1  
4 7 4 . 4 5  

5 . 6 9  
4 2 . 3 8  
3 3 . 5 5  
2 8 . 1 3  

3 . 8 8  

2 . 5 5  
1 7 . 7 9  

2 . 8 9  
0 . 1 9  

Area 
1sq ftl 
1 4 4 . 7 8  
2 7 4 . 1 6  
1 3 8 . 8 3  
3 0 8 . 4 0  
2 6 7 . 8 4  
2 2 2 . 1 8  

1 4 . 7 8  
5 4 . 1 9  
4 5 . 7 2  
3 4 . 3 7  

8 . 9 4  

3 . 8 1  
2 1 . 0 8  

7 . 4 4  
0 . 8 5  

W.P. 
Ifti 

2 0 6 . 2 0  
2 3 4 . 1 8  
2 3 4 . 1 8  
2 3 4 . 1 8  
1 8 2 . 0 0  
1 6 5 . 4 0  
1 4 3 . 8 6  
1 8 2 . 0 0  
1 6 8 . 9 7  
1 5 8 . 9 7  
1 0 7 . 2 3  

2 3 . 9 2  
9 3 . 1 0  

1 0 5 . 4 6  
2 6 . 7 1  

Hydr D. 
ICtI 
0 . 7 0  
1 . 1 7  
0 . 5 9  
1 . 3 2  
1 . 4 7  
1 . 3 4  
0 . 1 0  
0 . 3 0  
0 . 2 7  
0 . 2 2  
0 . 0 8  

Velocity 
I£t/Sl 

1 . 7 9  
2 . 5 2  
1 . 6 0  
2 . 7 3  
2 . 2 7  
2 . 1 4  
0 . 3 8  
0 . 7 8  
0 . 7 3  
0 . 8 2  
0 . 4 3  

0 . 6 7  
0 . 8 4  
0 . 3 9  
0 . 2 3  

Warning: Divided flow computed for this cross-section. 
Warning: The energy loss was greater than 1 . 0  ft ( 0 . 3  m). between the current and previous cross 

section. This may indicate the need for additional cross sections. 

CROSS SECTION RIVER: Vineyard FRS 
REACH: Vineyard RS: 1 5 . 6 5 2  

INPUT 
Description: 
Station Elevation Data num= 3 9  

Sta Elev Sta Elev Sta Elev Sta Elev sta Elev 
6 8 1 9 . 5 7  1 4 5 0 . 5  6900  1450 7090 1 4 4 8  7290 1 4 4 6 . 9  7440  1 4 4 8  

7540 1 4 4 7 . 1  7600 1 4 4 8  7650 1 4 4 8  7700 1 4 4 7 . 2  7770  1 4 4 8  
8030 1 4 4 9 . 6  8110  1 4 4 9 . 2  8240  1 4 4 9 . 4  8 3 7 0  1 4 4 8  8 5 5 0  1446 
8 6 4 0  1 4 4 6 . 4  8760  1 4 4 6 . 7  9060 1 4 4 6  9120 1 4 4 6  9180 1 4 4 1 . 3  
9230  1 4 4 6  9320 1 4 4 6 . 1  9480 1 4 4 6 . 9  9590  1 4 4 6 . 2  9730  1 4 4 6 . 6  
9790  1 4 4 6 . 4  9890 1 4 4 6 . 4  9970 1 4 4 7 . 6  1 0 0 6 0  1 4 4 6 . 5  1 0 1 4 0  1 4 4 6 . 7  

1 0 4 7 0  1 4 4 7  10630 1 4 4 7 . 9  1 0 7 9 0  1 4 4 8  1 0 9 6 0  1 4 4 7 . 4  1 1 0 3 0  1 4 4 6 . 9  
1 1 2 0 0  1 4 4 7 . 5  1 1 3 1 0  1 4 4 7 . 2  1 1 4 0 0  1 4 4 7 . 6  1 1 6 9 0  1 4 4 8  

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

6 8 1 9 . 5 7  . 0 5  9120 . 0 5  1 0 6 3 0  . 0 5  

Rank Sta: Lett Right Lengths: Left Channel Right Coeff Contr. Expan. 
9120 10630 5 0 1 . 2 2  5 1 2 . 2 4  5 0 6 . 9 6  .1 . 3  

Blocked Obstructions nwi: 1 
Sta L Sta R Elev 

6 8 1 9 . 5 7  8 2 5 6 . 2  1 4 5 0 . 4  
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CROSS SECTION OUTPUT Proflle #PF 1 

E.G. Elev iftl 
Vel Head ifti 
W.S. Elev lftl 
Crit W.S. lfti 
E.G. Slope ift/ftl 
Q Total icfsl 
Top Width (ftl 
Vel Total Ift/s! 
Max Chl Dpth lftl 
Conv. Total Icfsl . . 
Length Wtd. lftl 
Min Ch El ifti 
Alpha 
Frctn Loss (ftl 
C & E LOSS lft) 

1447.42 Element Left OB Channel Rlght OB 
0.04 Wt. n-Val. 0.050 0.050 0.050 

1447.38 Reach Len. ifti 501.22 512.24 506.96 
Flow Area (sa ft! 682.46 1197.26 57.98 

0.003726 Area (sq ftl 682.46 1197.26 57.98 
3233.00 Flow icfsl 1224.21 1971.42 37.37 
2387.06 Top Width (ftl 694.09 1384.49 308.48 

1.67 Avg. Vel. (ft/sl 1.79 1.65 0.64 
3.08 Hydr Depth lftl 0.98 0.86 0.19 

52960.9 Conv (cEsl 20054.3 32294.5 612.1 
508.10 Wetted Per. lit1 694.10 1384.57 308.48 
1444.30 Shear (lb/sq ftl 0.23 0.20 0.04 

1.03 Stream Power (lb/ft s )  0.41 0.33 0.03 
2.62 Cum Volume (acre-£ti 514.14 78.34 81.98 
0.01 C m  SA [acres) 316.10 76.07 90.54 

Warning: Divided flow computed for this cross-section. 
Warning: The conveyance ratio [upstream conveyance divided by downstream conveyance1 is less 

than 0.7 or greater than 1.4. This may indicate the need for additional cross sections. 
Warning: The energy loss was greater than 1.0 ft (0.3 m!. between the current and prevlous cross 

section. This may indicate the need for additional cross sections. 

FLOW DISTRIBUTION OUTPUT Profile #PF 1 

Left Sta Right Sta Flow Area W.P. % Conv. Hydr D. Velocity 
(€ti iftl Icfsi Isq £ti (ftl lfti [£t/81 
8199.83 8429.87 0.01 0.09 3.96 0.00 0.02 0.14 
8429.87 8659.91 352.57 210.55 230.05 10.91 0.92 1.67 
R659.91 URR9.96 292.91 188.38 230.04 9.06 0.82 1.55 

Warning: Divided flow computed Lor this cross-section. 
Warning: The conveyance ratio [upstream conveyance divided by downstream conveyance! is less 

than 0.7 or greater than 1.4. This may indicate the need f o r  additional cross sectlons 
Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross 

section. This may indicate the need for additional cross sections. 

CROSS SECTION RIVER: Vineyard FRS 
REACH: Vineyard RS: 15.555 

INPUT 
Description: 
Station Elevation Data nun= 50 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 

Mannino's n Values nm= 3 

0 Sta n Val Sta n Val Sta n Val 
6589.75 .05 8930 0 5  10290 .05 

Bank Sta: Left Right Lengths: Left Channel Right CoefL Contr. Expan. 
8930 10290 504.24 493.86 488.78 .1 . 3  
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Blocked Obstructions n m =  1 
Sta L Sta R Elev 

6589.75 8439.39 1447 

CROSS SECTION OUTPUT Profile UPF 1 

E.G. Elev ifti 
Vel Head lit1 
W.S. Elev lfti 
Crit W.S. lfti 
E.G. Slope ift/iti 
Q Total lcfs) 
Top Width lfti 
Vel Total Iftlsl 
Max Chl Dpth (fti 
Conv. Total lcfsl . . 
Length Wtd. lft) 
Min Ch El lfti 
Alpha 
Frctn Loss Ift) 
C & E LOSS lftl 

1444.79 Element Left OB Channel 
0 . 1  Wt, *-Val. 0.050 0.050 

1444.70 Reach Len. Iftl 504.24 493.86 
Flow Area lsa ftl 407.18 776.40 

0.007641 Area lsq ftl 407.18 776.40 
3233.00 Flow lcfsl 1091.59 1940.11 
1590.48 Top Width (ft) 388.32 822.88 

2.43 Avg. Vel. lit/si 2.68 2.50 
2.70 ilydr. Depth ifti 1.05 0.94 

36986.3 Conv. icfsi 12488.0 22195.3 
496.03 Wetted Per. lftl 388.38 822.92 
1442.00 Shear llb/sq £ti 0.50 0.45 

1.06 Stream Power ilbltt s )  1.34 1.12 
2.09 Cum Volume lacre-£ti 507.87 66.73 
0.02 Cum SA (acres1 309.87 63.09 

Right OR 
0.050 
488.78 
146.05 
146.05 
201.30 

Warning: Divided flow computed for this cross-section. 
Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance1 is less 

than 0.7 or greater than 1.4. This may indicate the need for additional cross sections. 
Warning: The energy loss was greater than 1.0 it (0.3 m). between the current and previous cross 

section. This may indicate the need tor additional cross sections. 

FLOW DISTRIBUTION OUTPUT Profile UPF 1 

Left Sta Right Sta Flow Area W.P. % Conv. Hydr D. Velocity 
ifti ifti Icfsi isq ftl ifti ltt) Ift/si 
8461.95 8695.97 165.12 94.14 154.30 5.11 0.61 1.75 

Warning: Divided flow computed for this cross-section. 
Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance1 is less 

than 0.7 or greater than 1.4. This may indicate the need for additional cross sections. 
Warning: The energy loss was greater than 1.0 tt (0.3 m). between the current and previous cross 

section. This may indicate the need for additional cross sections. 

CROSS SECTION RIVER: Vineyard FRS 
REACH: Vineyard RS: 15.461 

INPUT 
Description: 
Station Elevation Data num= 5 3 

Sta Elev Sta Elev Sta Elev Sta 
6450.31 1444 6530 1442 6650 1441.1 6720 

7140 1441.4 7240 1440.7 7340 1440.8 7430 

Manning's n Values nwn= 3 
Sta n Val Sta n Val Sta n Val 

6450.31 .05 9040 .05 10590 .05 

Bank Sta: Left Right Lengths: Lett Channel Right 
9040 10590 520.38 503.9 438.05 

Vineyard FKS 
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Elev sta Elev 
1440.7 6940 1440.8 
1440.8 7780 1442 

Coeft Contr. Expan. 
.I .3 
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Blocked Obstructions num= 1 
Sta L Sta R Elev 

6450.31 8 6 7 9 . 3 4  1 4 4 5 . 5 9  

e CROSS SECTION OUTPUT Profile #PF 1 

E.G. Elev lftl 
Vel Head Iftl 
W.S. Elev lftl 
Crit W.S. lftl 
E.G. Slope (ftlftl 
Q Total Icfs) 
Top Width lftl 
Vel Total (ftlsi 
Max Chl Dpth lftl 
Conv. Total lcfsl 
Length Wtd. lftl 
Min Ch El Iftl 
Alpha 
Frctn Loss lft) 
C & E Loss Iftl 

1442.68 Element 
0.04 Wt. n-Val. 

1442.64 Reach Len. lftl 
Flow Area lsq ft) 

0.002699 Area lsq ft) 
3233.00 Flow lcfsl 
2476.17 Top Width Iftl 

1.49 Avg. Vel. Iftlsl 
2.64 Hydr. Depth (ftl 

62227.0 Conv. lcfsl 
489.23 Wetted Per. lftl 
1440.00 Shear Ilblsq ftl 

1.13 Stream Power Ilblft sl 
2.32 Cum Volume (acre-ftl 
0.01 CumSA lacresl 

Left OB Channel Right OB 
0.050 
438.05 
810.65 
810.65 
947.40 

Warning: Divided flow computed for this cross-section. 
Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance1 is less 

than 0.7 or greater than 1.4. This may indicate the need for additional cross sections. 
Warning: The energy loss was greater than 1.0 ft (0.3 ml. between the current and previous cross 

section. This may indicate the need for additional cross sections. 

FLOW DISTRIBUTION OUTPUT Profile #PF 1 

Warning: Divided flow computed for this cross-section. 
Warning: The conveyance ratio lupstrem conveyance divided by downstream conveyance1 is less 

than 0.7 or greater than 1.4. This may indicate the need for additional cross sections. 
Warning: The energy loss was greater than 1.0 ft 10.3 ml. between the current and prevlous cross 

section. This may indicate the need for additional cross sections. 

CROSS SECTION RIVER: Vineyard FRS 
REACH: Vineyard RS: 15.366 

INPUT 
Description: 
Station Elevation Data n u n =  6 7 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
5972.96 1442.9 6490 1443 7200 1443 7440 1442 7530 1440 

11160 1440.2 11240 1440 11340 1438.8 11420 1440 11630 1440.9 
11890 1442 12260 1444 
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Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

5972.96 0 5  8980 .05 10230 .05 

Bank Sta: Left Right Lengths: Left Channel. Right Corft Contr. Expnn. 
8980 10230 464 498.41 516.61 1 .3 

Blocked Obstructions num= 2 
Sta L Sta R Elev Sta L Sta R Elev 

5972.96 8670.92 1442.7810163.38 12260 1438.18 

CROSS SECTION OUTPUT 

E.G. Elev ifti 
Vel Head (ftl 
W.S. Elev iftl 
Crit W.S. (ft) 
E.G. Slope ift/ftl 
Q Total Icfsl 
Top Width (St1 
Vel Total iftlsl 
Max Ch1 Dpth lit) 
Conv. Total (cfs) 
Length Wtd. iftl 
Min Ch El i £ti 
Alpha 
Frctn Loss ifti 
C k E LOSS (£ti 

Prolilc BPF 

Element 
Wt. n-Val. 
Reach Len. (ft] 
Flow Area isq £ti 
Area isq St) 
Flow (cfsl 
Top Width Iftl 
Avg. Vel, lft/sl 
Hydr. Depth (£ti 
Conv. icfsj 
Wetted Per. (€ti 
Shear (lb/sq €ti 
stream Power (lb/ft sl 
Cwn Volume (acre-ft) 
Cum SA (acres) 

Left 05 Channel Right 08 
0.050 0.050 0.050 

Warning: Divided flow computed tor thls cross-section. 
Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance1 is less 

than 0.7 or greater than 1.4. Thls may indicate the need for additional cross sectlons 
Warning: The energy loss was greater than 1.0 Lt (0.3 mi. between the current and previous cross 

section. Thls may indicate the need for additional cross sectjons. 

FLOW DISTRIBUTION OUTPUT Profile #PF 1 

Left Sta Right Sta Flow Area W.P. % Conv. Hydr D. Velocity 
(ttl iftl icfs1 isq £ti ift) ift) ift/SI 
8679.30 8980.00 87.67 56.01 155.83 2.71 0.36 1. ,517 
LB 8980.00 9230.00 1625.90 446.08 250.03 50.29 1.78 3.64 

Warning: Divided Slow computed for this cross-section. 
Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less 

than 0.7 or greater than 1.4. This may indicate the need for additional cross sections. 
Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross 

section. This may indicate the need Lor additional cross sections. 

CROSS SECTION RIVER: Vineyard FRS 
REACH: Vineyard RS: 15.272 

INPUT 
Descri~tion: TOD of bank for "Western Diversion" - stations 8750 to 

Blocked Obstruction on the south side of the cross 
section was used to eliminate this area from the HEC RAS hydraulic 
calculations as Flows do not overtop the diversion. 

station Elevation Data num= 60 
Stu Elev Sta Elev Sta Elev Sta Elev Sta Elev 

5483.92 3436 5505 1434 5535 1432 5565 1430 5595 1428 
6930 1428 6960 1440 7010 1432 7050 1434 7170 1435.6 
7350 1435.1 7500 1435.6 7540 1435.3 7590 1.436 7940 1437.6 
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MR""~"o'R n Values 3 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr 
8880 10350 450 477.77 520 . 3  

Ineffective Flow n m =  1 
Sta L Sta R Elev 
10350 10400 1440 

Blocked Obstructions num= I 
Sta L Sta R Elev 

5483.92 8870 1440 

CROSS SECTION OUTPUT 

E.G. Elev lft) 
Vel Head Ifti 
W.S. Elev ifti 
Crit W.S. ift) 
E.G. Slope ift/ft) 
Q Total lcfs) 
Top Width !it) 
Vel Total ift/sl 
Max Chl Dpth lftl 
Conv. Total icfsi 
Length Wtd. iftl 
Min Ch El Ift) 
Alpha 
Frctn Loss lft) 
C & E L O S S  Ifti 

Profile #PF 1 

Element Left OB 
Wt. "-Val. 0.050 
Reach Len. I ftl 450.00 
Flow Area lsq £ti 0.19 
Area lsq ft) 0.19 
Flow (cis) 0.07 
Top Width Ift) 1.37 
Avg. Vel. lft/s) 0.36 
Hydr. Depth ift) 0.14 
Conv. lcfsi 1.5 
Wetted Per. ift) 1.40 
Shear (Iblsq ft) 0.02 
Stream Power llb/ft s )  0.01 
Cum Volume (acre-ft) 500.08 
Cum SA (acres) 302.65 

Channel 
0.050 
477.77 
1437.76 

Right 08 
0.050 
520.00 
903.50 

Warning: Divided flow computed for this ccoss-section. 
warning:   he energy loss was greater than 1.0 ft 10.3 m). between the current and previous cross 

section. This may indicate the need for additional cross sections. 

FLOW DISTRIBUTION OUTPUT Profile #PF 1 

Warning: Divided flow computed for thls cross-section. 
Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and prevlous cross 

section. This may indicate the need for additional cross sections. 

CROSS SECTION RIVER: Vlneyard FRS 
REACH: Vlneyard RS: 15.181 

INPUT 
Description: locked Obstructions used to approximate building locations and 

tire storage areas on the north side of the channel. On the south 
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side of channel, blocked obstruction was used to eliminate this 
area from the HEC-RAS hydraulic calculations as flows do not 
overtop the diversion.. The inundation area shown on this part of 
the cross sectlo" on the plan sheets is a backwater inundation 
area. 

Statlo" Elevation Data nun= 53 
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 

2796.16 1440 3743.86 1437.3 3914.88 1436 4708.85 1435.4 5120 1434.5 
5355 1434 5455 1426 7080 1434 7625 1434 7835 1434.7 

Manning's n Values num= 3 
Sta 11 vd1 SLd n Val Sta n Val 

2796.16 .05 9900 ,022 11540 05 

Rank Sta: Left Right Lengths: Left Channel Right Coeff contr. 
9530 10080 495 498.17 495 .3 

Blocked Obstructions num= 3 
Sta L Sta R Elev Sta L Sta R Elev Sta L Sta R Elev 

2796.16 9530 1439.5 10080 10720 1439.5 10795 11660 1439.5 

CROSS SECTION OUTPUT 

E.G. Elev lftl 
Vel Head Lftl 
W.S. Elev (ftl 
Crit W.S. lfti . . 
E.G. Slope (ftlftl 
Q Total (cfsl 
Top Width Lftl 
Vel Total Ift/sl 
Max Chl D ~ t h  Iftl 
Conv. Total Icfsl 
Length Wtd. Ifti 
Min Ch El lftl 
Alpha 
Frctn Loss Lftl 
C 6 E Loss (ftl 

Profile #PF 1 

1437.25 Element Left OB 
0.14 wt. "-Val. 

1437.11 Reach Len. (ftl 495.00 
1436.21 Flow Area Lsq ftl 
0.002083 Area (sq ftl 
3233.00 Flow Icfsl 
605.60 Top Width (ftl 
2.81 ~ v g .  Vel. Lftlsl 
4.21 Hydr. Depth Iftl 

70833.3 Conv. Lcfsl 
496.73 wetted Per. Iftl 
1432.90 Shear (lblsq ftl 

1.13 Stream Power (lb/ft si 
2.18 cum volume (acre-ftl 500.08 
0.04 cum SA (acres1 302.64 

Channel 
0.041 
498.17 
1022.47 

Right OB 
0.022 
495.00 
129.91 

Warning: Divided flow computed for this crass-section. 
Warning: The conveyance ratlo lupstream conveyance divided by downstream conveyance1 is less 

than 0.7 or greater than 1.4. This may indicate the need for additional crass sections 
Warning: The energy loss was greater than 1.0 ft (0.3 ml. between the current and previous cross 

section. This may indicate the need for additional cross sections. 

FLOW DISTRIBUTION OUTPUT Profile #PF 1 

Warning: Divided flow computed Lor this cross-section. 
Warning: The conveyance ratio iupstream conveyance divided by downstream conveyance) is less 

than 0.7 or greater than 1.4. This may indicate the need for additional cross sections 
Warning: The energy loss was greater than 1.0 Et (0.3 ml. between the current and previous cross 

section. This may rndicate the need for additional cross sections. 

CROSS SECTION RIVER: Vineyard FRS 
REACH: Vineyard RS: 15.087 

Vineyard FKS 113 Spillway Flaw 
Page 69 of 90 



INPUT 
Description: Blocked Obstruction used to eliminate the basin from the hydraulic 

calculations. 
Station Elevation Data num= 37 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 

Manning's n Values numi 3 
sta n Val Sta n Val Sta n Val 

2797.42 .05 9900 ,022 9980 .05 

Bank Sta: Left Right Lengths: Left Channel Right coeff Contr. Expan. 
9900 10185 500 489.37 500 . 3  .5 

Ineffective Flow num= 3 
Sta L Sta R Elev Sta L Sta R Elev Sta L Sta R Elev 

2797.42 9780 1439 10250 10610 1439 10890 11560 1439 
Blocked Obstructions n m =  1 

Sta L Sta R Elev 
2797.42 9780 1432 

CROSS SECTION OUTPUT Profile #PF I 

E.G. Elev Iftl 
Vel Head (ftl 
W.S. Elev Iftl 
Crit W.S. ift) 
E.G. Slope (Et/ftl 
Q Total (cfsl 
TOD Width Ifti 
vei Total (ft/s~ 
Max Chl Dpth (ftl 
Conv. Total (cfsl 
Length wtd. Iftl 
Min Ch El (ftl 
Alpha 
Frctn LOSS (ft 1 
C k E LOSS iftl 

Element 
Wt. n-Val. 
Reach Len. (ftl 
Flow Area (sq ft) 
Area (sq tt) 
Flow I c ~ s I  
Top Width (ft) 
Avg. Vel. (ft/si 
Hydr. Depth iftl 
Conv. icfs) 
Wetted Per. (Etl 
Shear iIb/sq £ti 
stream Power ilb/ft sl 
Cum Volume (acre-ft) 
Cum SA (acres) 

Left OB 
0.050 

Channel ~iaht OB 

Warning: Divided flow computed for this cross-section. 
Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less 

than 0.7 or greater than 1.4. This may indicate the need for additional cross sections 
Warning: The energy loss was greater than 1.0 ft (0.3 ml. between the current and previous cross 

section. This may indicate the need for additional cross sections. 

FLOW DISTRIBUTION OUTPUT Profile #PF 1 

Left Sta Right Sta Flow Area W.P. % Conv. Hydr D. Velocity 
lftl lftl Iftl lftl 

Warning: Divided flow computed for this cross-section. 
Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less 

than 0.7 or greater than 1.4. This may lndicate the need for additional cross sectrorls. 
Warning: The energy loss was greater than 1 . 0  ft (0.3 ml. between the current and previous cross 

section. Thls may indicate the need for additional cross sections. 

CROSS SECTION RIVER: Vineyard FRS 
REACH: Vineyard RS: 14.994 
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INPUT 
Descriotion: Blocked Obstruction used to eliminate the basin from the hvdraulic 

Manning's n Values "om= 3 
Sta n Val Sta n Val Sta n Val 

3217.35 .05 9905 ,022 10115 .05 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan 
9905 10115 510 512.24 515 .1 .3 

Ineffective Flow num= 2 
Sta L Sta R Elev Sta L Sta R Elev 

3217.35 9520 1436 11125 11310 1436 
Blocked Obstructions num= 1 

Sta L Sta R Elev 
3217.35 9700 1432 

CROSS SECTION OUTPUT Profile #PF 1 

E.G. Elev iftl 
Vel Head lftl 
W.S. Elev lftl 
Crit W.S. iftl 
E.G. Slope iftffti 
Q Totai Icfsl 
Top Width ift) 
Vei Totai iftfsl 
Max Chl Dpth iftl 
Con". Total icfs) 
Length Wtd. ift) 
Min Ch El ift) 
Alpha 
Frctn Loss iftl 
C k E LOSS lftl 

1431.78 Element 
0.12 Wt. n-Val. 

1431.66 Reach Len. iftl 
1431.04 Flow Area isq £ti 
0.003522 Area isq ftl 
3233.00 Flow icfsl 
1175.62 Top Width iftl 

2.36 Avg. Vel. ift/sl 
2.06 Hydr. Depth iftl 

54480.1 Conv. icfsl 
514.43 Wetted Per. iftl 
1430.20 Shear ilb/sq ftl 

1.39 Stream Power ilbfft s )  
1.83 Cum Volume lacre-ftl 
0.01 Cum SA iacresl 

Left OB 
0.050 
510.00 
84.92 

Channel Right OB 
0.022 0.050 

Warning: Divided flow computed for this cross-section. 
Warning: The energy loss was greater than 1.0 ft 10.3 m). between the current and previous cross 

section. This may indicate the need for additional cross sections. 

FLOW DISTRIBUTION OUTPUT Profile #PF 1 

Left Sta Right Sta Flow Area W.P. % Conv. Hydr D. Velocity 
let1 iftl iCfS1 isq ft) Ift) ifti IftISl 
9236.24 9905.00 113.49 84.92 150.09 3.51 0.57 1.34 

Warning: Divided flow computed for this crass-section. 
Warning: The energy loss was greater than 1.0 Et (0.3 m). between the current and previous cross 

section. This may indicate the need for additional cross sections. 

CROSS SECTION RIVER: Vineyard FRS 
REACH: Vineyard RS: 14.897 

- 
Vineyard FRS 113 Spillway Flow 
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INPUT 
Description: 
Station Elevation Data num= 44 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
3272.11 1432 3742.24 1431.9 4197.35 1430 4713.9 1430 5585 1428.5 @ 6410 1428 6985 1428 7135 1426 7635 1426 77401426.6 

7940 1428 8585 1430 9330 1430 9510 1429.8 98501429.6 
9900 1428.7 9940 1429.8 9990 1429.2 10005 1429.3 10020 1429.1 
10080 1430 10100 1428 10335 1428 10355 1428 10365 1426.9 
10375 1428 10600 1428.6 10630 1428.3 10650 1428.6 10795 1428.8 
10835 1428 10840 1427.4 10850 1428 10855 1430 11050 1430.6 
11130 1430.6 11340 1432 11480 1433.5 11605 1432.9 11685 1433.3 
11790 1433 11945 1433.3 12040 1434 12130 1435.8 

Manning's n Values "urn= 3 
Sta n Val Sta n Val Sta n Val 

3272.11 .05 9850 ,022 10005 .05 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9850 10005 500 497.67 500 .I .3 

Ineftectlve Flow nun= 1 
Sta L Sta R Elev 

3272.11 9250 1432 

CROSS SECTION OUTPUT Profile #PF 1 

E.G. Elev Iftl 
Vel Head lftl . . 
W.S. Elev Iftl 
Crlt W.S. lftl 
E.G. Slope Iftlftl 
Q Total lcfsl 
Top Width Iftl 
Vel Total Iftlsl 
Max Chl Dpth lftl 
Conv. Total Icfsl 
Length Wtd. Itti 
Min Ch El lftl 
Alpha 
Frctn Loss lfti 
C h E Loss lfti 

Element 
Wt. n-Val. 
Reach Len. lftl 
Flow Area lsq ftl 
Area lsq ftl 
Flow IcfsI 
Top Width lftl 
Ava. Vel. Iftlsl 
~ v d r .  De~th lftl 
conv. lcfsi 
Wetted Per. ifti 
shear llbl sq f ti 
Stream Power Ilblft sl 
Cum Volume (acre-ft) 
Cum SA (acres1 

Channel Right 08 
0.022 0.050 
497.67 500.00 

Warning: Divided flow computed for this cross-section. 
warning: The energy loss was greater than 1.0 ft (0.3 mi. between the current and previous cross 

section.  his may indicate the need for additional cross sections. 

FLOW DISTRIBUTION OUTPUT Profile #PF 1 

Left Sta 
lftl 
9192.21 
LB 9850.00 

Right Sta Flow Area W.P. 8 Conv. Hydr D. 
lfti ICfSl 1sq ftl lfti lftl 
9850.00 24.61 52.16 385.05 0.76 0.14 
9881.00 39.58 16.40 31.01 1.22 0.53 
9912.00 110.83 30.42 31.01 3.43 0.98 
9943 .00 24.78 12.39 31.01 0.77 0.40 
9974 .OO 13.07 8.43 31.00 0.40 0.27 
RB 10005.00 45.65 17.87 31.00 1.41 0.58 
10217.50 568.84 263.01 201.11 17.59 1.31 
10430.00 1102.97 400.11 212.62 34.12 1.88 
10642.50 726.05 311.26 212.50 22.46 1.46 
10855.00 576.62 271.09 212.54 17.84 1.28 

Velocity 
(ft/.51 
0.47 
2.41 
3.64 
2.00 

Warning: Divided flow computed for this cross-section. 
Warning: The energy loss was greater than 1.0 ft (0.3 ml. between the current and previous cross 

section. This may indicate the need for additional cross sections. 

CROSS SECTION RIVER: vlneyard FRS 
REACH: Vineyard RS: 14.803 

used to approximate building location on the 
north side of the channel. 

52 
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 

3258.11 1430 3749.52 1429.3 4341.57 1428 4707.12 1428 4765 1427.9 

Vincyvrd FRS 113 Spillway Flow 
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Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

3 2 5 8 . 1 1  . 0 5  9955  ,022  1 0 0 1 0  . 0 5  

Bank Sta: Left Right Lengths: [,eft Channel Right Coeff Contr. Expan 
9955 1 0 1 1 5  500  4 8 7 . 6  500 .1 .3  

Ineffective Flow num= 1 
Sta L Sta R Elev 

3 2 5 8 . 1 1  8980  1432  
Blocked Obstructions n u =  2  

Sta L Sta R Elev Sta L Sta R Elev 
9 1 7 0  9185  1432  1 0 2 6 5  1 0 8 4 0  1432  

CROSS SECTION OUTPUT 

E.G. Elev lftl 
Vel Head lftl 
W.S. Elev Iftl 
Crit W.S. Iftl 
E.G. Slope Iftlft) 
Q Total lcfs) 
Top Width Iftl 
Vel Total Iftls) 
Max Chl Dpth lft) 
Conv. Total lcfs) 
Length Wtd. lft) 
Min Ch El Ift) 
Alpha 
Frctn Loss Ifti 
C & E Loss let) 

Profile %PP 

Element Left OB Channel Right OB 
we. n-Val. 0 . 0 5 0  0 . 0 3 8  0 . 0 5 0  
Reach [.en. (ftl 5 0 0 . 0 0  4 8 7 . 6 0  5 0 0 . 0 0  
Flow Area lsq €ti 8 0 0 . 8 5  2 6 5 . 9 1  5 1 8 . 1 8  
Area lsq Lt) 1 0 6 3 5 . 3 5  2 6 5 . 9 1  5 1 8 . 1 8  
Flow Ic~s) 1 2 9 9 . 1 3  7 4 9 . 5 1  11.84 3 6  
Top Width Ift) 5 5 6 1 . 0 7  1 6 0 . 0 0  2 7 4 . 7 7  
Avg. Vel. lftlsl 1 . 6 2  2 . 8 2  2 . 2 9  
Hydr. Depth lft) 1 . 0 3  1 . 6 6  1 . 8 9  
Conv. lcfs) 25422.5  1 4 6 6 6 . 9  2 3 1 7 6 . 5  
Wetted Per. Ift) 7 7 8 . 0 7  1 6 0 . 2 0  2 8 0 . 7 2  
Shear Iiblsq ftl 0 . 1 7  0 . 2 7  0 . 3 0  
stream Power IIbIft s )  0 . 2 7  0 . 7 6  0 . 6 9  
Cwn Volwne lacre ft) 1 9 4 . 4 7  6 . 1 7  1 0 . 3 1  
Cum SA lacres) 1 5 1 . 6 0  5 . 9 8  1 3 . 3 6  

Warning: Divided flow computed €or this cross-section. 
Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less 

than 0 . 7  or greater than 1 . 4 .  This may indicate the need for additional cross sectlons. 
Warning: The energy loss was greater than 1 . 0  €t ( 0 . 3  mi. between the current and previous cross 

section. This may indicate the need €or additional cross sections. 

FLOW DISTRIBUT 

Left Sta 
lftl 
8 6 1 5 . 6 2  
9 2 8 5 . 3 1  

'ION OUTPUT 

Right Sta 
lftl 
9 2 8 5 . 3 1  
9 9 5 5 . 0 0  

Profile #PF 1 

Flow Area W. F .  $ Conv. Hydr D. Veloclty 
1cts1 isq ftl lftl lit) Iftls) 

1 0 2 . 1 2  1 0 0 . 1 3  1 8 4 . 0 3  3 . 1 6  0 . 5 5  1 . 0 2  
1 1 9 7 . 0 1  7 0 0 . 7 2  5 9 4 . 0 4  37 .02  1 . 1 8  1 . 7 1  

2 1 0 . 6 9  47.46 3 2 . 1 5  6 . 5 2  1 . 4 8  4 . 4 4  
1 3 3 . 4 4  4 1 . 2 0  3 2 . 0 2  4.13 1 . 2 9  3 . 2 4  

9 6 . 6 8  48 .58  3 2 . 0 0  2.99 1 . 5 2  1 . 9 9  
1 5 6 . 6 1  6 4 . 9 1  3 2 . 0 2  4 . 8 4  2 . 0 3  2 . 4 1  
1 5 2 . 0 9  6 3 . 7 6  3 2 . 0 0  4.70 1 . 9 9  2 . 3 9  
6 3 1 . 7 5  2 7 9 . 2 4  1 5 3 . 5 7  1 9 . 5 4  1 . 8 6  2 . 2 6  

Warning: Divided flow compu~ed for this cross-sectlon. 
Warning: The conveyance ratio lugstream conveyance divided by downstream conveyance1 is less 

than 0 . 7  or greater than 1 . 4 .    his may indicate the need for additional cross sectlons 
Warning: The energy loss was greater than 1 . 0  ft ( 0 . 3  mi. between the current and previous cross 

section. Thrs may lndicate the need for additlorral cross sections. 

CROSS SECTION RIVER: Vineyard FRS 
REACH: Vineyard RS: 1 4 . 7 1 0  

INPUT 
Description: 

Vincyard PtlS 113 Spillwvy Plow 
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Station Elevation Data num= 54 
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 

Manning's n Values n m =  3 
Sta n Val Sta n Val Sta n Val 

3561.95 .05 9950 .022 10005 .05 

B a n k  Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan 
9950 10215 500 496.27 580 .I .3 

Ineffective Flow nun= 1 
Sta L Sta R Elev 

3561.95 8725 1429 

CROSS SECTION OUTPUT Profile #PF 1 

E.G. Elev Ifti 
Vel Head (ftl 
W.S. Elev lftl 
Crit W.S. Iftl 
E.G. Slope Ift/fti 
Q Total (cf.5) 
Top Width lftl 
Vel Total lft/sl 
Max Chl Dpth lftl 
Conv. Total Icfsl 
Lenqth Wtd. (£ti 
~ln-ch El Ifti 
Alpha 
Frctn Loss lftl 
C & E Loss lftl 

1425.14 Element 
0.39 Wt. n-Val. 

1424.76 Reach Len. (£ti 
1424.74 Flow Area lsq ftl 
0.036512 Area lsq £ti 
3233.00 Flow lc£sl 
3362.57 Top Width lEt1 

4.96 Avg. Vel. lft/sl 
3.56 Hydr. Depth lftl 

16919.5 Conv. lcfsl 
531.37 Wetted Per. lftl 
1423.80 Shear (lblsq ftl 

1.01 Stream Power Ilblft sl 
3.77 Cum Volume (acre-ftl 
0.08 Cum SA (acres1 

Left OB 
0.050 
500.00 
5.00 

4021.55 
14.71 

2556.06 
2.94 

Channel 
0.049 
496.27 
155.34 
155.34 
720.12 
228.60 
4.64 

Right OB 
0.050 
580.00 
490.82 
490.82 
2498.17 
577.91 
5.09 

Warning: Divided flow computed for this cross-section. 
Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less 

than 0.7 or greater than 1.4. This may indicate the need for additional cross sections 
Warning: The energy loss was greater than 1.0 ft 10.3 ml. between the current and previous cross 

section. This may indicate the need for additional cross sections. 

FLOW DISTRIBUTION OUTPUT Profile #PF I 

L e f t  Sta Rioht Sta Flow Area W.P. % Conv. Hvdr D. Velocitv -~ ~~ ~~~ ~~d~ ~ ~ 

(£ti (€ti ~ C E S ~  ~ s q  fti 1ft1 ( f t ~  c t t ~ ~ i  
9311.19 9950.00 14.71 5.00 13.40 0.46 0.38 2.94 
LB 9950.00 10003.00 37.12 6.87 24.73 1.15 0.28 5.41 
10003.00 10056.00 98.79 25.67 44.91 3.06 0.57 3.85 
10056.00 10109.00 133.35 32.83 53.00 4.12 0.62 4.06 

Warning: Divided flow computed for this cross-section. 
Warning: The conveyance ratio lupstream conveyance divided by downstream conveyancel is less 

than 0.7 or greater than 1.4. This may indicate the need for additional cross sectlons 
Warning: The energy loss was greater than 1.0 Et 10.3 ml. between the current and previous cross 

section. This mav indicate the need for additional cross sections. 

CROSS SECTION RIVER: Vineyard FRS 
REACH: Vineyard RS: 14.616 

Vineyard FRS 113 Spillway Flow 
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Description: 
Station Elevation Oata num= 

Sta Elev Sta Elev 
3399.19 1427.67 4093.13 1426 

6040 1424 6740 1422 

4 7 
Sta Elev Sta Elev sta Elev 

4721.67 1425.7 4750 1424 5415 1423.8 
7375 1420 7410 1419.8 7455 1420 
7645 1420 8135 1421.3 8600 1422 
9205 1424 9270 1422 9310 1420 
9665 1415.2 9805 1416 9810 1418 
9915 1423.5 9950 1423.3 9965 1422 
10025 1421.9 10100 1421.9 10120 1422 
10200 1421.6 10240 1421.8 10390 1421.7 
10590 1422 10610 1420 10770 1422 

Manning's n Values n u =  3 
Sta n Val Sta n Val Sta n Val 

3399.19 .05 9950 ,022 9990 .05 

Bank Sta: Left Right Lengths: Left Channel 
9950 10240 500 494.72 

Ineffective Flow num= 1 
Sta L Sta R Elev 

3399.19 8465 1425 
Blocked Obstructions num= 1 

Sta L Sta R Elev 
9100 9915 1419 

CROSS SECTION OUTPUT Profile IIPF 1 

E.G. Elev Iftl 
Vel Head (ftl 
W.S. Elev ifti 
Crit W.S. lftl 
E.G. Slope lft/ftl 
Q Total icfs) 
Top Width Iltl 
Vel Total Ift/sl 
Max Chl Dpth Ift) 
Conv. Total (cfs) 
Lenath Wtd. ifti 
~ i n - ~ h  El (ftl 
Alpha 
Frctn Loss lftl 
C & E LOSS (£11 

kight Coeff Contr. Expan. 
500 .1 .3 

1421.28 Element 
0.10 Wt. "-Val. 

1421.18 Reach Len. Iftl 
1420.05 Flow Area lsq ftl 
0.002922 Area lsq ftl 
3233.00 Flow lcfsl 
1749.91 Top Width Iftl 

2.53 Avg. Vel. Ift/sl 
2.18 Hydr. Depth (ftl 

59812.2 Conv. (cfs) 
500.00 Wetted Per. (ftl 
1421.60 Shear Ilb/sq ft) 

1.04 Stream Power llb/ft sl 
1.34 Cum Volume lacre-€11 
0.02 Cum SA (acres) 

Left OB 
0.050 

Channel Right OB 
0.050 

Warning: Divided flow computed Lor this cross-section. 
Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross 

section. This may indicate the need for additional cross sections. 

FLOW DISTRIBUTION OUTPUT Profile #PF I 

Left Sta Right Sta Flow Area W.P. % Conv. Hydr D. Velocity 
IEtl (ftl (CfSl 1sq ftl lftl (ftl Ift/Sl 
8639.84 9294.92 1.04 1.82 8.54 0.03 0.21 0.57 
9294.92 9950.00 3161.09 1211.28 578.32 97.78 2.10 2.61 
9950.00 10556.50 
10556.50 10662.00 64.18 51.46 63.87 1.99 0.81 1.25 
10662.00 10767.50 6.70 11.26 42.46 0.21 0.27 0.59 

Warning: Divided flow computed for this cross-section. 
Warning: The energy loss was greater than 1.0 ft 10.3 m). between the current and previous cross 

section. This may indicate the need for additional cross sections. 

CROSS SECTION RIVER: Vineyard FRS 
REACH: Vineyard RS: 14.523 

INPUT 
Description: 
Station Elevation Data nun= 60 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
3393.53 1426.63 3709.46 1426 4269.8 1424 4705.37 1424.2 4770 1424 

4800 1422.7 4940 1422.7 5415 1422.4 6020 1422.1 6055 1421.4 
6150 1420.7 6250 1420.7 6545 1420.3 7265 1419.3 7415 1418.2 
7475 1420 7495 1420.8 7515 1420 7535 1416 7545 1414.4 

Vineyard FRS 113 Spillway Flow 
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Manning's n Values n m =  3 
Sta n Val Sta n Val Sta n Val 

3393.53 .05 9900 ,022 9995 .05 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. 
9900 10205 640 649 700 .1 

Ineffective Flow num= 1 
Sta L Sta R Elev 

3393.53 8190 1422 
Blocked Obstructions num= 2 

Sta L Sta R Elev Sta L Sta R Elev 
7500 7600 1418 8600 9940 1418.5 

CROSS SECTION OUTPUT Profile #PF 1 

E.G. Elev (ftl 
Vel Head (ft) 
W.S. Elev (ftl 
Crit W.S. Iftl 
E.G. Slope (ftlftl 
Q Total (cfsl 
Top Width (ft) 
Vel Total Iftlsl 
Max Chl Dpth (ftl 
Conv. Total lcfsl 
Length Wtd. (ft) 
Min Ch El iftl . . 
Alpha 
Frctn Loss ifti 
C & E LOSS lftl 

1419.93 Element 
0.04 Wt. n-Val. 

1419.89 Reach Len. ifti 
1419.11 Flow Area (sq ftl 
0.002450 Area (sq it) 
3233.00 Flow lcfsl 
3312.64 Top Width Ift) 

1.67 Avg. Vel. Iftls) 
1.89 Hydr. Depth (£ti 

65312.2 Conv. (cfs) 
641.10 Wetted Per. ifti 
1419.50 Shear (lb/sq ftl 

1.03 Stream Power ilblft sl 
3.07 Cum Volume (acre-ftl 
0.01 Cum SA lacr'es) 

Left OB 
0.050 
640.00 
1895.54 
2862.24 
3215.84 
2977.03 

Channel 
0.050 
649.00 
10.13 
10.13 
3.33 
95.78 

Right OB 
0.050 
700.00 
34.34 
34.34 
13.83 
239.83 

Warning: Divided flow computed for this cross-section. 
Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less 

than 0.7 or greater than 1.4. This may indicate the need for additional cross sections 
Warning: The energy loss was greater than 1.0 ft (0.3 ml. between the current and previous cross 

section. This may indicate the need for additional cross sections. 

FLOW DISTRIBUTION OUTPUT Profile #PF I 

Left Sta Right Sta Flow Area W.P. % Conv. Hydr D. Velocity 
(ftl (ftl ( c ~ s )  isq ftl (ftl lftl ift/Sl 
7948.06 8598.71 178.01 196.45 406.22 5.51 0.48 0.91 
8598.71 9249.35 1546.62 852.99 623.14 47.84 1.37 1.81 
9249.35 9900.00 1491.21 846.10 644.98 46.12 1.31 1.76 

Warning: Divided flow computed f o r  this cross-section. 
Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance] is less 

than 0.7 or greater than 1.4. This may lndicate the need for additional cross sections 
Warning: The energy loss was greater than 1.0 ft (0.3 ml. between the current and previous cross 

section. This may lndicate the need for additional cross sections. 

CROSS SECTION RIVER: Vineyard FRS 
REACH: Vineyard RS: 3 

'.I INPUT 
Description: Cross Section 14.691 on Powerline FRS Baseline 
Station Elevation Data num= 85 

Vineyard FRS 
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S p a  E l e v  Srn E l p r r  S t a  Elev Sta Elev Sta Elev 

Manning's n Values nu"= 3 
Sta n Val Sta n Val Sta n Val 
1510 .05 9890 .05 10115 .05 

Bank SLa: Left Right Lengths: Left Channel Rlght Coeff Contr. Expan 
9890 10115 640 474.31 475 .1 .3 

InefEective Flow num= 1 
Sta L Sta R Elev 
1510 1835 1419 

CROSS SECTION OUTPUT Profile #PF 1 

E.G. Elev Iftl 
Vel Head i ftl 
W.S. Elev iftl 
Crlt W.S. ifti 
E.G. Slow Iftlfti 
Q Total icfs) 
Top Width ifti 
Vel Total (ftlsl 
Max Chl Dpth ift) 
Conv. Total icfs) 
Length Wtd. iftl 
Min Ch El iftl 
Alpha 
Frctn Loss iftl 
C h E L O S S  iftl 

1416.86 Element  eft 08 Channel Rlght OB 
0.11 Wt. n-Val. 0.050 0.050 

1416.75 Reach Len. ift) 
1416.36 Flow Area (sq ftl 3722.94 374.83 
0.006331 Area (sq ftl 3722.94 374.83 
9900.00 Flow icfs) 8384.13 1515 86 
4593.48 Top Wldth ifti 4426.61 166.88 

2.42 Avg. Vel. (ftlsl 2.25 4.04 
5.35 Hydr. Depth iftl 0.84 2.25 

124423.5 Conv. Icfsl 105372.1 19051.4 
Wetted Per. ifti 4426.89 167.58 

1411.40 Shear Ilblsq ftl 0.33 0.88 
1.16 Stream Power IlbICt sl 0.75 3.58 

Cum Volume (acre ft) 
Cum SA (acres) 

Warning: Divided flow computed for this cross-section 

FLOW DISTRIBUTION OUTPUT 

Left Sta Right Sta 
iftl (ftl 
4024.00 4862.00 

Profile PPP 1 

Flow Area W.P. % Canv. Hydr D. Velocity 
iCfS1 isq ft) iftl ift) ift/si 
37.55 29.35 73.26 0.38 0.40 1.28 
321.33 212.86 414.65 3.25 0.51 1.51 

Warning: D~vlded flow computed for this cross-sectlor! 

SUMMARY OF MANNING'S N VALUES 

R1ver:Vineyard FRS 
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Reach River Sta. 

vineyard 20.000 

a Vineyard 
Vineyard 
Vlneyard 
Vineyard 
Vineyard 
Vineyard 
Vineyard 
Vineyard 
Vineyard 
Vlneyard 
Vineyard 
Vlneyard 
Vineyard 
Vineyard 
Vineyard 
Vineyard 
Vineyard 
Vineyard 
Vineyard 
Vineyard 
Vineyard 
Vlneyard 
Vineyard 
Vineyard 
Vineyard 
Vineyard 
Vineyard 
Vineyard 
Vineyard 
Vineyard 
Vineyard 
Vineyard 
Vineyard 
Vineyard 
Vineyard 

9 ;;::;::: 
Vineyard 
Vineyard 
Vineyard 
Vineyard 
Vineyard 
Vineyard 
Vineyard 
Vineyard 
Vineyard 
Vineyard 
Vineyard 
Vineyard 
Vineyard 
Vineyard 
Vineyard 
Vineyard 
Vineyard 
Vineyard 
Vineyard 
Vineyard 
Vineyard 
Vineyard 
Vineyard 
Vineyard 
Vineyard 
Vineyard 
Vineyard 
Vineyard 

a SUMMARY OF REACH LENGTHS 

River: Vineyard FRS 

Vineyard FRS 
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Reach Rlver Sta. L e t t  Channel Right 

Vineyard 
Vineyard 
Vineyard 
Vineyard 
Vineyard 
Vineyard 
Vineyard 
Vineyard 
Vineyard 
Vineyard 
Vineyard 
Vinevard 
Vineyard 
Vineyard 
Vineyard 
Vineyard 
vineyard 
Vinevard 
Vineyard 
Vineyard 
Vineyard 
Vineyard 
Vineyard 
Vineyard 
Vineyard 
Vineyard 
Vineyard 
Vineyard 
Vineyard 
Vineyard 
Vineyard 
Vineyard 
Vineyard 
Vineyard 
Vineyard 
Vineyard 
Vineyard 
Vineyard 
Vineyard 
Vineyard 
Vineyard 
Vineyard 
Vineyard 
Vineyard 
Vineyard 
Vineyard 
Vineyard 
Vineyard 
Vineyard 
Vineyard 
Vineyard 
Vineyard 
Vineyard 
Vineyard 
Vineyard 
Vineyard 
Vineyard 
Vineyard 
Vineyard 
Vineyard 
Vineyard 
Vineyard 
Vineyard 
Vineyard 
Vineyard 

SUMMARY OF CONTRACTION AND EXPANSION COEFFICIENTS 
Rlver: Vlneyard FRS 

113 Spillway Flow Vineyinrd FRS 
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Reach Rlver S t a .  

Vineyard 
Vlneyard * Vineyard 
Vineyard 
Vineyard 
Vineyard 
Vineyard 
Vineyard 
Vineyard 
Vineyard 
vineyard 
Vineyard 
Vineyard 
Vineyard 
Vineyard 
Vineyard 
Vineyard 
Vineyard 
Vineyard 
Vineyard 
Vineyard 
Vineyard 
Vineyard 
Vineyard 
Vineyard 
Vineyard 
Vineyard 
Vineyard 
Vineyard 
Vineyard 
Vineyard 
Vineyard 
Vineyard 
Vineyard 
Vineyard 
Vineyard 
Vineyard 
Vineyard 
Vineyard 
Vineyard 
Vineyard 
Vineyard 
Vineyard 
Vineyard 
Vineyard 
Vineyard 
Vineyard 
Vineyard 
Vineyard 
Vineyard 
Vineyard 
Vineyard 
Vineyard 
Vineyard 
Vineyard 
Vineyard 
Vlneyard 
Vineyard 
Vineyard 
Vlneyard 
Vineyard 
Vineyard 
Vineyard 
Vineyard 
Vineyard 
Vineyard 
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Profile Output Table - Standard Table I 

Reach River Sta Q Total Min Ch El W.S. Elev C 
(cfsl (Et) lft) 

:rit W.S. 
ifti 

E.G.  Elev 
lftl 

E.G. Slope 
iEt/ftl 

Vel C h n l  Flow Area 
Ift/Sl iss ftl 

Top Width Froude 
ift) 

: Chl 

vineyard 20.000 
Vineyard 19.918 
Vineyard 19.824 
Vineyard 19.743 
Vlneyard 19.676 
Vineyard 19.614 
Vineyard 19.537 
Vineyard 19.515 
Vinevard 19.477 ~ A~~~~ 

Vineyard 19.405 
Vineyard 19.324 
Vlneyard 19.227 
Vineyard 19.133 
V~neyard 19.030 
Vlneyard 18.932 
Vinevard 18.832 

~ + 

Vineyard 18.736 
vineyard 18.644 
Vineyard 18.549 
Vineyard 18.452 
Vineyard 18.356 
Vinevard 18.302 

~2 

Vineyard 18.248 
Vlneyard 18.173 
Vineyard 18.081 
Vineyard 18.000 
Vineyard 17.906 
Vinevard 17.819 
Vineyard 
Vineyard 
Vineyard 
Vineyard 
Vineyard 
Vineyard 
Vineyard 
Vineyard 
Vineyard 
Vineyard 
Vineyard 
Vineyard 
Vineyard 
Vineyard 
Vineyard 
Vineyard 
Vineyard 
Vineyard 
Vineyard 
Vineyard 
Vineyard 



Vineyard 15.934 
Vineyard 15.838 
Vineyard 15.744 
Vineyard 15.652 
Vineyard 15.555 
Vineyard 15.461 
Vineyard 15.366 
Vineyard 15.272 
Vineyard 15.181 
Vineyard 15.087 
Vineyard 14.994 
Vineyard 14.897 
Vineyard 14.803 
Vineyard 14.710 
Vineyard 14.616 
Vineyard 14.523 
Vlneyard 3 

Profile Output Table - Standard Table 2 

Reach River Sta E.G. Elev W.S. Elev 
iftl lftl 

Vel Head Frctn Loss C h E Loss Q Left Q Channel Q Rzght TOP Width 
ifti (£ti (£ti iCfSl icfs1 I C f S I  iftl 

Vineyard 20.000 
Vineyard 19.918 
Vinevard 19.824 
V~neyard 19 743 
Vlneyard 19.676 
Vlneyard 19 614 
Vlneyard 19.537 
Vlnevard 19.515 
Vineyard 19.477 
Vlneyard 19.405 
Vlneyard 19.324 
Vineyard 19.227 
Vineyard 19.133 
Vineyard 19.030 
Vineyard 18.932 
Vineyard 18.832 
Vineyard 18.736 
Vineyard 18.644 
Vineyard 18.549 
Vineyard 18.452 
Vineyard 18.356 
Vineyard 18.302 
Vinevard 18.248 1523.98 1523.89 
Vlneyard 18.173 
Vlneyard 18.081 
V~neyard 18.000 
V~neyard 17.906 
Vlneyard 17.819 
Vlneyard 17.725 
Vineyard 17.630 
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Vinevard 17.554 1499.93 1499.88 0.05 
Vineyard 17.479 
Vineyard 17.377 
Vineyard 17.321 
Vineyard 17.227 
Vineyard 17.132 
Vineyard 17.038 
Vineyard 16.945 
Vinevard 16.850 
Vlneyard 16.755 
Vlneyard 16.679 
Vlneyard 16.585 
Vlneyard 16 507 
Vineyard 16 451 
Vineyard 16.367 
Vlneyard 16.293 
Vineyard 16.197 
Vlneyard 16.106 
Vlneyard 16.009 
Vlneyard 15.934 
Vlneyard 15.838 
Vlneyard 15.744 
Vineyard 15.652 
Vineyard 15.555 
Vineyard 15.461 
Vineyard 15.366 
Vineyard 15.272 
Vineyard 15.181 
Vinevard 15.087 1435.03 1434.74 0.28 
Vineyard 14.994 
Vineyard 14.897 
Vineyard 14.803 
Vineyard 14.710 
Vineyard 14.616 
Vineyard 14.523 
Vlneyard 3 

Profile Output Table - Hydratable 

Reach River Sta Q Total W.S. Elev T m 1  m e  C h l  
icfsl iftl ihrs) 

Trvl Rne Avg Vel Chnl Vel Total Max Chl Dpth Hydr Depth 
(hrs I iftlsl ift/s) ifil iftl 

Vineyard 20.000 
vineyard 19.918 
Vlneyard 19.824 
Vineyard 19.743 
Vineyard 19.676 
Vlneyard 19.614 
Vineyard 19.537 
Vinevard 19.515 ~. 
Vlneyard 19.477 
Vineyard 19.405 
Vineyard 19.324 



Vineyard 
Vineyard 
Vineyard 
Vineyard 
Vineyard 
Vineyard 
Vineyard 
Vineyard 
Vineyard 
Vineyard 
Vlneyard 
Vineyard 
Vineyard 
Vineyard 
Vineyard 
Vineyard 
Vineyard 
Vineyard 
Vineyard 
Vineyard 
Vineyard 
Vineyard 
Vineyard 
Vineyard 
Vlneyard 
Vineyard 
Vineyard 
Vlneyard 
Vineyard 
Vineyard 
Vineyard 
Vineyard 
Vineyard 
Vineyard 
Vineyard 
Vlneyard 
Vineyard 
Vineyard 
Vineyard 
Vineyard 
Vineyard 
Vineyard 
Vineyard 
Vineyard 
Vineyard 
Vlneyard 
Vineyard 
Vineyard 
Vineyard 
Vineyard 
Vineyard 
Vineyard 
Vineyard 
Vineyard 
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ERRORS WARNINGS AND NOTES 
Errors Warnings and Notes for Plan : FCD 98-33 

River: Vineyard FRS Reach: Vineyard RS: 20.000 Profile: PF 1 
Waming:The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7 or greater than 1.4. 

This may ~ndicate the need for additional cross sections. 
~iver: Vineyard FRS Reach: Vineyard RS: 19.918 Profile: PF 1 

Warning:The energy loss was greater than 1.0 ft 10.3 ml. between the current and previous cross section. This may indicate 
the need for additional cross sections. 

River: Vineyard FRS Reach: Vineyard RS: 19.824 Profile: PF 1 
Warning:Divided flow computed for this cross-section. 
Waming:The conveyance ratio (upstream conveyance divided by downstream conveym-ce) is less than 0.7 or greater than 1.4 

This may indicate the need for additional cross sections. 
River: Vineyard FRS Reach: Vineyard RS: 19.743 Profile: PF 1 

Warning:Divided flow computed for this cross-section. 
River: Vineyard FRS Reach: Vineyard RS: 19.614 Profile: PF 1 

Warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7 or greater than 1.4. 
This may indicate the need for additional cross sections. 

River: Vineyard FRS Reach: Vineyard RS: 19.537 Profile: PF 1 
Warning:The cross-section end points had to be extended vertically for the computed water surface. 
Warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7 or greater than 1.4. 

This may indicate the need for additional cross sections. 
Rlver: V~neyard FXS Reach: Vineyard RS: 19.515 Profile: PF 1 

Warning:The energy equation could not be balanced wlthin the specified rider 0: iterations. The progra- used crlzical depth 
for che water surface and continued on wich the calculations. 

Warning:D~vided flow computed for this cross-section. 
Warning:The cross-section end points had to be extended vertically for the computed water surface. 
Warning:The energy loss was greater than 1.0 ft 10.3 mi. between the currenr and previous cross sectlor.. Ttis may indicate 

the need for additional cross sections. 
Warning:During the standard step iterations, when the assumed water surface was set equal to crltical depth, the calculated 

water surface cane back below critical depth. This indicates that there is not a valid subcritical answer. The 
program defaulted to critical depth. 

Note: Multiple critical depths were found at this location. The critical depth wich the lowest, valid, water surface was 
used. 

River: Vineyard FRS Reach: Vineyard RS: 19.477 Profile: PF 1 
Waming:Divlded flow computed for this cross-section. 
Warning:The velocity head has changed by more than 0.5 ft 10.15 ml. This may indicate the need for additional cross sections 
Wa.rning:The conveyance ratio (upstream conveyance divided hy downstream conveyancel is less than 0.7 or greater than 1.4. 

This may indicate the need for additional cross sections. 
Warning:The energy loss was grearer than 1.0 ft 10.3 ml. between the current and previous cross section. This may indicate 

the need for additional cross sections. 
Note: Program found supercritical flow starting at this cross section. 

River: Vineyard FRS Reach: Vineyard RS: 19.405 Profile: PF 1 
Warning:Divided flow computed for this cross-section. 
Warning:The energy loss was greater than 1.0 ft (0.3 ml. between the current and previous cross section. This may indicate 

the need for additional cross sections. 
Note: Hydraulic jump has occurred between this cross section and the previous upstream section. 

River: Vineyard FRS Reach: Vineyard RS: 19.324 Profile: PF 1 
Waming:Divided flow computed for this cross-section. 
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Warn1ng:The energy loss was greater than 1.0 ft 10.3 m). between the current and previous cross section. This may indicate 
the need for additional cross sections. 

River: Vineyard FRS Reach: Vineyard RS: 19.227 Profile: PF 1 
Warning:Divided flow computed for this cross-section. 
Warning:The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section. This may indicate 

the need far additional cross sections. 
River: Vineyard FRS Reach: Vineyard RS: 19.133 Profile: PF 1 

Warning:Divided flow computed for this cross-section. 
Warning:The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section. This may indicate 

the need far additional cross sections. 
River: Vineyard FRS Reach: Vineyard RS: 19.030 Profile: PF 1 

Warning:Divided flow computed for this cross-section. 
Warning:The energy loss was greater than 1.0 ft 10.3 m). between the current and previous cross section. This may indicate 

the need far add~tional cross sections. 
River: Vineyard FRS Reach: Vineyard RS: 18.932 Profile: PF 1 

Warnin0:Divided flow cornouted for this cross-section. ~ ~ ~ ~~ 

Warning:The energy loss was greater than 1.0 ft 10.3 m). between the current and previous cross section. Thls may indicate 
the need for additional cross sections. 

River: Vineyard FRS Reach: Vineyard RS: 18.832 Profile: PF 1 
Warning:The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section. This may indicate 

the need for additional cross sections. 
River: Vineyard FRS Reach: Vineyard RS: 18.736 Profile: PF 1 

Warn1ng:Divided flow computed for this cross-section. 
Warning:The energy loss was greater than 1.0 ft 10.3 m). between the current and previous cross section. This may indicate 

the need for additional cross sections. 
River: Vineyard FRS Reach: Vineyard 85: 18.644 Profile: PF 1 

Warnina:Divided flow comwuted for this cross-section. 
Warning:The energy loss was greater than 1.0 ft (0.3 ml. between the current and previous cross section. This may lndicate 

the need for additional cross sections. 
River: Vineyard FRS Reach: Vineyard RS: 18.549 Profile: PF 1 

Warn1ng:Dlvided flow computed for thls cross-sectlon. 
Warning:The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section. This may indicate 

the need for additional cross sections. 

I River: Vineyard FRS Reach: Vineyard RS: 18.452 Profile: PF 1 
Warnina:Divided flow cornouted for this cross-section. ~ ~ 

Warning:The energy loss was greater than 1.0 ft 10.3 m). between the currenc and previous cross sectlon. Thls may indicate 
the need for additional cross sections. 

Rlver: Vineyard FRS Reach: Vineyard RS: 18.356 Profile: PF 1 
Warning:Divided flow computed for this cross-section. 
Warning:The energy loss was greater than 1.0 ft 10.3 m). between the current and previous cross sectlon. Thls may indicate 

the need for additional cross sections. 
River: Vlneyard FRS Reach: Vineyard RS: 18.302 Profile: PF 1 

Warning:Divided flow computed far this cross-sectlon. 
Warning:The energy loss was greater than 1.0 ft (0.3 m). between the currenc and previous cross sectlan. Thrs may indicate 

the need for additional cross sections. 
Rlver: Vineyard FRS Reach: Vineyard RS: 18.248 Profile: PF 1 

Warning:Div~ded flow computed for this cross-section. 
Warnrng:The energy loss was greater than 1.0 ft 10.3 mi. between the currenr and previous cross secclon. This may indicate 

the need for additional cross sections. 
Rlver: Vineyard FRS Reach: Vineyard RS: 18.173 Proflle: PF 1 

Warning:Divided flow computed for this cross-section. 
Warning:The energy loss was greater than 1.0 ft (0.3 m). between the currenc and prevlous cross sectlon. This may indicate 

the need for additional cross sections. 
River: Vlneyard FRS Reach: Vineyard RS: 18.081 Profile: PF 1 

I 
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Warning:Dlvided flow computed for this cross-section. 
Warning:The energy loss was greater than 1.0 ft 10.3 ml. between the current and previous cross section. 

the need for additional cross sections. 
River: Vineyard FRS Reach: Vineyard RS: 18.000 Profile: PF 1 

Warning:Divided flow computed for this cross-section. 
Warning:The energy loss was greater than 1.0 ft 10.3 ml. between the current and previous cross section. 

the need for additional cross sections. 
River: Vineyard FRS Reach: Vineyard RS: 17.906 Profile: PF 1 

Warning:Divided flow computed far this crass-section. 
Warning:The energy loss was greater than 1.0 ft 10.3 ml. between the current and previous cross section. 

the need for additional cross sections. 
River: Vineyard FRS Reach: Vineyard RS: 17.819 Profile: PF 1 

Warning:Divided flow computed for this cross-section. 
Warning:The energy loss was greater than 1.0 Et 10.3 m). between the current and previous cross section. 

the need for additional cross  sections. 
Rlver: Vineyard FRS Reach: Vlneyard RS: 17.725 Profile: PF 1 

Warning:The energy loss was greater than 1.0 ft (0.3 mi. between che current and previous crass sectlon. 
the need for additional cross sections. 

R~ver: Vineyard FRS Reach: Vineyard RS: 17.630 Proflle: PF 1 
Warning:Divided flow computed for this cross-section. 
Warning:The energy loss was greater than 1.0 ft 10.3 ml. between the current and previous cross section. 

the need for additional cross sections. 
River: Vineyard FRS Reach: Vineyard RS: 17.554 Profile: PF 1 

Warning:The energy loss was greater than 1.0 ft 10.3 ml. between the current and previous cross section. 
the need for additional cross sections. 

River: Vineyard FRS Reach: Vineyard RS: 17.479 Profile: PF 1 
Warning:The energy loss was greater than 1.0 ft (0.3 mi. between the current and previous cross section. 

the need for additional cross sections. 
River: Vlneyard FRS Reach: Vineyard RS: 17.377 Profile: PF 1 

Warning:Divided flow computed for this cross-section. 
Warn;ng:The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7 or E 

This may indicate the need far additional cross sections. 
Warnlng:The energy loss was greater than 1.0 ft 10.3 mi. between the current and previous cross section. 

the need for additional cross sections. 
River: Vlneyard FRS Reach: V~neyard RS: 17.321 Profile: PF 1 

Warning:Divided flow computed for this cross-section. 
Warning:The energy loss was greater than 1.0 ft 10.3 ml. between the currenr and prevlocs cross section. 

the need for additional cross sections. 
River: Vineyard FRS Reach: Vineyard RS: 17.227 Profile: PF 1 

Warning:Divided flow computed for this cross-section. 
Warning:The energy loss was greater than 1.0 Et (0.3 ml. between the current and previous cross seccion. 

the need for additional cross sections. 
River: Vineyard FRS Reach: Vineyard RS: 17.132 Profile: PF 1 

Warning:Divided flow computed for this cross-section. 
Warning:The energy loss was greater than 1.0 ft 10.3 m). between the current and previous crass  section. 

the need for additional cross sections. 
River: Vzneyard FRS Reach: Vineyard RS: 17.038 Profile: PF 1 

Warning:Divided flow computed for this cross-section. 
Warn1ng:~he energy loss was greater than 1.0 Et 10.3 mi. between the current and previous cross section. 

the need for additional cross sections. 
River: Vineyard FRS Reach: Vineyard RS: 16.945 Profile: PF 1 

Warning:Divided flow camputed for chis cross-section. 
Warning:The energy loss was greater than 1.0 Et 10.3 ml. between the current and previous cross section. 

the need for additional cross sections. 

This may indicate 

This may indicate 

This may indicate 

,. :his may indicate 
This may indicate 

This may indicate 

This may indicate 

This may indicate 

!=eater than 1.4. 

Tnls may ~ndicate 

This may indzcate 

This may indicate 

This may indicate 

This may indicate 

This may indicate 
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Rlver: Vineyard FRS Reach: V~neyard RS: 16.850 Profile: PF 1 
Warn1ng:Dlvided flow computed for this cross-sectlon. 
warn1ng:The conveyance ratlo lupstream conveyance divided by downstream conveyance) is less than 0.7 or greater than 1.4 

Thls mav indlcate the need for additional cross sections. 
Warn1ng:The energy loss was greater than 1.0 ft 10.3 m). between the current and prevlous cross sectlon. Thrs may indlcace 

the need for additlonal cross sectlans. 
River: Vineyard FRS Reach: Vineyard RS: 16.755 Profile: PF 1 

Warning:Divided flow computed for this cross-section. 
Warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7 or greater than 1.4. 

This mav indicate the need for additional cross sections. 
Warning:The energy loss was greater than 1.0 ft 10.3 m). between the current and prevlous cross section. This may indicate 

the need for additional cross sections. 
Rlver: Vineyard FRS Reach: Vineyard RS: 16.679 Profile: PF 1 

Warning:Divided flow computed for this cross-sectlon. 
Warning:The energy loss was greater than 1.0 it 10.3 mi. between the current and previous cross section. This may lndicate 

the need for addlt~onal cross sections. 
Rlver: Vineyard FRS Reach: Vlneyard RS: 16.585 Profile: PF 1 

Warn1ng:The energy equation could not be balanced within the specified number of iterations. The program used critical depth 
for the water surface and continued on wlth the calculations. 

Warning:The energy loss was greater than 1.0 ft 10.3 mi. between the current and previous cross section. This may indicate 
the need for additional cross sections. 

Warning:During the standard step iterations, when the assumed water surface was set equal to critical depth, the calculated 
water surface came back below critical depth. This indicates that there is not a valid subcritlcal answer. The 
program defaulted to critical depth. 

River: Vineyard FRS Reach: Vineyard RS: 16.507 Profile: PF 1 
Warning:The energy loss was greater than 1.0 ft 10.3 ml. between the current and previous cross section. This may indicate 

the need for additional cross sections. 
River: Vineyard FRS Reach: Vineyard RS: 16.451 Profile: PF 1 

Warning:Divided flow computed for this cross-section. 
Warning:The energy loss was greater than 1.0 ft 10.3 m). between the current and previous cross section. This may indicate 

the need for additional cross sectlans. 
River: Vineyard FRS Reach: Vineyard RS: 16.367 Profile: PF 1 

Warning:Divided flow computed for this cross-sectlon. 
Warning:The energy loss was greater than 1.0 ft 10.3 mi. between the current and previous cross section. This may indicate 

the need for additlonal cross sectlons. 
River: Vineyard FRS Reach: Vinevard RS: 16.293 Profile: PF 1 

Warning:The energy loss was greater than 1.0 ft 10.3 m). between the current and previous cross section. This may indicate 
the need for additlonal cross sections. 

River: Vineyard FRS Reach: Vineyard RS: 16.197 Profile: PF 1 
Warning:Divided flaw computed for this cross-sectlon. 
Warning:The energy loss was greater than 1.0 ft 10.3 mi. between the current and previous cross section. This may indicate 

the need for additlonal cross sections. 
River: Vlneyard FRS Reach: Vineyard RS: 16.106 Profile: PF 1 

Warning:Divided flow computed far this cross-sectlon. 
Warning:The energy loss was greater than 1.0 ft 10.3 mi. between the current and previous cross section. This may indlcate 

the need for additlonal cross sectlons. 
River: Vlneyard FRS Reach: Vineyard RS: 16.009 Profile: PF 1 

Warning:Divided flow computed far this cross-sectlo". 
Warning:The energy loss was greater than 1.0 ft 10.3 ml. between the current and previous cross section. This may indlcate 

the need for additional cross sectlons. 
River: Vineyard FRS Reach: Vineyard RS: 15.934 Profile: PF 1 

Warning:Divlded flaw computed for this cross-section. 
Warning:The energy loss was greater than 1.0 ft 10.3 m). between the current and previous cross section. This may indicate 

the need for additional cross sections. 
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Rlver: Vlneyard FRS Reach: Vineyard RS: 15.838 Profile: PF 1 
Warning:Divided flow computed for this cross-section. 
Warning:The energy loss was greater than 1.0 ft (0.3 m). between the current &rd previous cross section. This may indicate 

the need for additional cross sections. 
River: Vineyard FRS Reach: Vineyard RS: 15.744 Profile: PF 1 

Warning:Divided flaw computed for this cross-section. 
Warning:The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section. Thls may indicate 

the need for additional cross sections. 
River: Vineyard FRS Reach: Vineyard RS: 15.652 Profile: PF 1 

Warn1ng:Divided flow computed for this cross-section. 
Warning:The conveyance ratio iupstream conveyance divided by downstream conveyance1 is less than 0.7 or greater than 1.4. 

This may indicate the need far additional cross sections. 
Warning:The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section. This may indicate 

the need for additional cross sections. 
River: Vineyard FRS Reach: Vineyard RS: 15.555 Profile: PF 1 

Warning:Divided flow computed for this cross-sectloll. 
Warn1ng:The conveyance ratlo (upstream conveyance divided by downstream conveyance) is less th&Q 0.7 or greater than 1.4. 

This may indicate the need for additional cross sections. 
Warning:The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section. This may indicate 

the need for additional cross sections. 
River: Vineyard FRS Reach: Vineyard RS: 15.461 Profile: IF 1 

Warning:Divided flow computed for this cross-section. 
Warning:The conveyance ratio (upstream conveyance divided bydownstream conveyance) is less than 0.7 or greater than 1.4. 

This may indicate the need far additional cross sections. 
Warning:The energy loss was greater than 1.0 ft (0.3 mi. between the current and Previous cross section. This may indicate 

the need for additional cross sections. 
River: Vineyard FRS Reach: Vineyard RS: 15.366 Profile: PF 1 

Warning:Divided flow computed for this cross-section. 
Warning:The conveyance ratio (upstream conveyance divided by downstream conveyance] is less than 0.7 or greater than 1.4. 

This may indicate the need for additional cross sections. 
Warning:The energy loss was greater than 1.0 ft (0.3 mi. between the current and previous cross section. This nay indrcate 

the need for additional cross sections. 
River: Vineyard FRS Reach: Vineyard RS: 15.272 Profile: PF 1 

Warning:Divided flow computed f o r  this cross-section. 
Warning:The energy loss was greater than 1.0 ft 10.3 m). between the current and previous cross section. Thls may indicate 

the need for additional cross  sections. 
River: Vineyard FRS Reach: Vineyard RS: 15.181 Profile: PF 1 

Warning:Divided flow computed for this cross-section. 
Warning-The conveyance ratio (upstream conveyance divided by domstrem conveyance) is less tha? 0.7 or greater than 1.4. 

This may indicate the need for additional cross sections. 
Warning:The energy loss was greater than 1.0 ft 10.3 m). between the current and previous cross section. This may indicate 

the need far additional cross sections. 
River: Vineyard FRS Reach: Vineyard RS: 15.087 Profile: PF 1 

Warning:Divided flow computed for this cross-section. 
Warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is less thln 0.7 or greater than 1.4. 

This mav indicate the need for additional cross sections. 
Warning:The energy loss was greater than 1.0 ft 10.3 mi. between the current and previous cross section. This may indicate 

the need far additional cross sections. 
River: Vineyard FRS Reach: Vineyard RS: 14.994 Profile: PF 1 

Warning:Divided flow computed for this cross-section. 
Warning:The energy loss was greater than 1.0 ft 10.3 mi. between the current and previous cross section. This may indicate 

the need for additional cross sections. 
River: Vineyard FRS Reach: Vineyard RS: 14.897 Profile: PF 1 

Warning:Divided flow computed for this cross-seccion. 
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Warning:The energy loss was greater than 1.0 St 10.3 m). between the current and prevlous cross section. This may indicate 
the need for additional cross sections. 

River: Vineyard FRS Reach: Vineyard RS: 14.803 Profile: PF 1 
Warning:Divided flow computed for this cross-section. 
Warning:The conveyance ratio IuDstream conveyance dlvided by downstream conveyance) is less than 0.7 or greater than 1.4. 

This may indicate the need for additional cross sections. 
Warning:The energy loss was greater than 1.0 St 10.3 mi. between the current and previous cross sectlon. Thls may indicate 

the need for additional cross sections. 
Xiver: Vineyard FRS Reach: Vineyard RS: 14.710 Profile: PF 1 

Warn1ng:Divided flow compuced for this cross-section. 
Warn1ng:The conveyance ratio (upstream conveyance dlvlded by downstream conveyance) is less than 0.7 or greater than 1.4. 

This mav indicate the need for addrtional cross sections. 
Warn1ng:The energy loss was greater than 1.0 it 10.3 m). between the current and previous cross sectlon. This may indicate 

the need for additional cross sections. 
River: Vineyard FRS Reach: Vineyard RS: 14.616 Profile: PF 1 

Warning:Divided flow computed for this cross-section. 
Warning:The energy loss was greater than 1.0 St 10.3 m). between the current and previous cross sectLon. This may indicate 

the need for additional cross sections. 
River: Vineyard FRS Reach: Vineyard RS: 14.523 Profile: PF 1 

Warning:Divided flow computed for this cross-section. 
Warning:The conveyance ratio (upstream conveyance dlvided by downstream conveyance) is less than 0.7 or greater than 1.4. 

This may indicate the need for additional cross sections. 
Warning:The energy loss was greater than 1.0 ft 10.3 m). between the current and previous cross section. Thls may indicate 

the need for additional cross sections. 
River: Vineyard FRS Reach: Vineyard RS: 3 Profile: PF 1 

Warn1ng:Divided flow computed for this cross-section. 
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East Side SIS - Vineyard FRS 113 Spillway Flow 1Z2012001 3:04:48 PM East Side SIS -Vineyard FRS 113 Spillway Flow 1Z2012001 3:04:48 PM 

River = Vinevard FRS Reach = Vineyard Emergency Spillway Crest RS = 20.000 

Station (ft) 

East Side SIS - Vineyard FRS 113 Spillway Flow 1212012001 3:04:48 PM 

River = Vinevard FRS Reach = Vinevard RS = 19.824 

- W S P F l  1 
i -  
I I Ground ! 

River = Vineyard FRS Reach =Vineyard RS = 19.918 I 

- . 

Bank Sta 

East Side SIS - Vineyard FRS 113 Spillway Flow 1Z2012001 3:04:48 PM 

River = Vineyard FRS Reach =Vineyard RS = 19.743 

I Ground 1 
I I A 

lnln ~ I 
Bank Sta 

Station (it) Station (ft) 

a a 



I T a s t  Side SIS - Vineyard FRS 113 Spillway Flow 12lZ012001 3:04:48 PM East Side SIS - Vineyard FRS 113 Spillway Flow 12R012001 3 : 0 4 T ~ ~  

RIver = V~neyard FRS Reach = V~neyard RS = 19 676 
05. 05- 0 5 4  

n 
I 
I 

Station (ft) 

East Side SIS - Vineyard FRS 113 Spillway Flow 12/2012001 3:04:48 PM 

River = Vinevard FRS Reach = Vinevard Top of CAP - East Bank RS = 19.537 

Ground ' 1;. 1 

7000 8000 9000 10000 11000 12000 13000 14000 15000 

Station (ftl 

River = Vlneyard FRS Reach = Vlneyard RS = 19 614 
05- 0 8 ~ 0 5 -  

8 Legend 

I W S P F ~  i 
I- ,  
i Ground 
; A \  
1 lneff I 
i . /  
I Bank Sta 1 

Station (ft) 

East Side SIS - Vineyard FRS 113 Spillway Flow 1212012001 3:04:48 PM 

River = Vinevard FRS Reach = Vinevard Top of CAP -West Bank RS = 19.51 5 

1574 5~ & 0 2 2 + , k 0 2 2 *  .A 022 A T 1 Legend 

- Bank Sta 
1573.0 

C 
0 .- ... 
9 
2 1572.5 
W 

Station (8) I 



Station (ft) 

East Side SIS - Vineyard FRS 113 Spillway Flow 1Z2012001 3:04:48 PM 

River = Vineyard FRS Reach =Vineyard RS = 19.324 

East Side SIS - Vineyard FRS 113 Spillway Flow lZ2012001 3:04:48 PM East Side SIS -Vineyard FRS 113 Spillway Flow 12/20/2001 3:04:48 PM 

River = Vineyard FRS Reach =Vineyard Downstream of CAP RS = 19.477 River = Vineyard FRS Reach =Vineyard RS = 19.405 

it .05+ .OS .05 .05 -i 
15667 1 Legend 

1 WSPF1 I 

- .05*0* .05 

Legend 

1564- 

- - - - 
C 

Station (ft) 

East Side SIS -Vineyard FRS 113 Spillway Flow 1212012001 3:04:48 PM 

River = Vineyard FRS Reach =Vineyard RS = 19.227 

i5581' 
.05 .05 .05 p. 

I Legend 
, 

A ' W S P F 1  

iE",""l 
! lneff 1 

Bank Sta I 
L 

15541 Bank Sta 

3 I 
15521 

? ', 

0 I $7 -% 1562-1 
> m 1 - 
W 

< 

lS6~1 I 
1555- 

I 
1 . 

1558 , . 1554, , , , , I , I , I , , , , I  
7000 ' 8000 9d00 ' 10000 ' 11000 ' 12000 ' 13000 ' 14000 ' 15000 8000 9000 10000 11000 12000 13000 14000 15000 

I 1 5 5 1 4  ~ . ~ ~ ~ ~ . ~ ~ . , I ~ , , I , , , I . , , , ~  1 5 4 8 ? , , , , , , . , , , . , , , , , , , , , , , , , , . ,  
8000 9000 10000 11000 12000 13000 14000 15000 8000 9000 10000 11000 12000 13000 14000 

Station (tti Station (ffi 



- 
East Side SIS - Vineyard FRS 113 Spillway Flow 12/2012001 3:04:48 PM East Side SIS -Vineyard FRS 113 Spillway Flow 1212012001 3 : 0 4 7 ~ ~  

River = Vineyard FRS Reach =Vineyard RS = 19.133 River =Vineyard FRS Reach =Vineyard RS = 19.030 

1 Legend 1 

WSPF1 I 

1 5 4 6 ! ,  . . . . . . . . . . . . . . . . . . . . . . . .  

7000 8000 9000 10000 11000 12000 13000 14000 

Station (ft) 

East Side SIS - Vineyard FRS 113 Spillway Flow 1212012001 3:04:48 PM 

River = Vinevard FRS Reach = Vinevard RS = 18.932 

- 
Ground 

Bank Sta - 
L 

j Legend 1 

Station (ft) 

East Side SIS - Vineyard FRS 113 Spillway Flow 1212012001 3:04:48 PM 

River = Vinevard FRS Reach = Vinevard RS = 18.832 



East Side SIS - Vineyard FRS 113 Spillway Flow 1212012001 3:04:48 PM East Side SIS - Vineyard FRS 113 Spillway Flow 1212012001 3:04:48 PM 

River = Vinevard FRS Reach = Vinevard RS = 18.736 River = Vineyard FRS Reach =Vineyard RS = 18.644 

- 
Ground 

A 
lnefi 

Bank Sta 

. 
1536 I 

1535 , 
6i00 ' 7000 ' 80b0 ' 9&0 ' 10000 ' 11000 ' 12000 13000 14600 

Station (H) 

East Side SIS - Vineyard FRS 113 Spillway Flow 1212012001 3:04:48 PM 
RNer = Vineyard FRS Reach = Vineyard 'Eastern Diversion' at wrvthern end of c RS = 18.549 

- I i Ground ! 

A 1 
1 IneH 

I 
Bank Sta 
1 

1533 
6000 7000 8000 9000 10000 11000 12000 13000 14000 

Station (H) 

East Side SIS -Vineyard FRS 113 Spillway Flow 12/2012001 3:04:48 PM 
River = Vineyard FRS Reach = Vineyard 'Eastern Diversion' at southern end of c RS = 18.452 I 

WS PF 1 

lnefi 

Bank Sta i 

Station (8) Station (H) 

a a 



I =st Side SIS - Vineyard FRS 113 Spillway Flow 1212012001 3:04:48 PM East Side SIS - Vineyard FRS 113 Spillway Flow 1212012001 3 : 0 4 W ~ M  
River = Vineyard FRS Reach =Vineyard "Eastern Diversion" at southern end of c RS = 18 356 River =Vineyard FRS Reach = Vineyard "Eastern Dwenion"at southern end of c RS = 18.302 

.05 -0- 0 5  - . 0 5 4 . 0 5 > i t - - - - - - -  .05 

f i WS PF 1 

I Ground 1 
l a 8  1 Bank Sta I 

- - 
t. 
C 
0 
.: 1526- 
9 m 

7000 8000 9000 10000 11000 12000 13000 8000 9000 10000 11000 12000 13000 

Station (ft) Station (ft) 

East Side SIS - Vineyard FRS 113 Spillway Flow 1212012001 3:04:48 PM East Side SIS - Vineyard FRS 113 Spillway Flow 1212012001 3:04:48 PM 
River = Vineyard FRS  each .vineyard "Eastern Diversion" at southern end of c RS = 18.248 River = Vineyard FRS Reach = Vineyard RS = 18.173 

.05- .05-4 
1523 Legend 

/ 

WS PF 1 - 
Ground 

. *.. . . 1522 1 Ground 

ineff 
0 

Bank Sta Bank Sta 
1521 

C 
0 .- ... 
9 
a, 

1520 

1519 

1518 
8500 9000 9500 10000 10500 11000 11500 12000 12500 8500 9000 9500 10000 10500 11000 11500 12000 12500 

Station (ft) Station (ft) - 



- ~ 

East Side SIS - Vineyard FRS 113 Spillway Flow 12/2012001 3:04:48 PM 

River = Vinevard FRS Reach =Vineyard RS = 18.081 

15227 ' .05 k . 0 5 e  .05 1 Legend 1 
WS PF 1 

Ground 

- 1519 

c 1 C 

2 1518- 
0 - 

9 9 m m 
ii Ki 

Station (ft) 

East Side SIS -Vineyard FRS 113 Spillway Flow 12/20/2001 3:04:48 PM 

River = Vinevard FRS Reach = Vinevard RS = 17.906 

East Side SIS - Vineyard FRS 113 Spillway Flow 1212012001 3:04:48 PM 

River = Vineyard FRS Reach =Vineyard RS = 18.000 
.05+09+ .05 15191 

$ 
i Legend 

, . .......... -- . 
WS PF 1 

Ground 

Bank Sta 

Station (ft) 

East Side SIS - Vineyard FRS 113 Spillway Flow 1212012001 3:04:48 PM 

River = Vineyard FRS Reach =Vineyard RS = 17.81 9 
.,,"-,# 
-4d~j- .05 - *05+ .05 - j Legend 1 1 Legend 

.............. ,- I .- 

1510 
I WS PF 1 

1516 - 
I Ground 

1509 
1514 - Bank Sta - - - - 

C 
1508 

C 

1512 
0 - m 

> > 
a, - 
W 

1507 ii 

1510 
1506 

i 

1 

8000 WOO 10000 11000 12000 13000 7000 8000 9000 10000 11000 12000 13000 

Station (ft) Station (ti) 



P a s t  Side SIS -Vineyard FRS 113 Spillway Flow 1212012001 3:04:48 PM East Side SIS - Vineyard FRS 113 Spiliway Flow 1212012001 3 : 0 4 - ~ ~  

I Rlver = Vlneyard FRS Reach =Vineyard RS = 17 725 

15103 < 05 + 05 + 05 --4 
1 Leaend 1 
-1 

Bank Sta 

7000 8000 9000 10000 11000 12000 13000 

Stat~on (ft) 

I East Side SIS -Vineyard FRS 113 Spillway Flow 12l2012001 3:04:48 PM 

River = Vineyard FRS Reach =Vineyard RS = 17.554 

River = Vineyard FRS Reach =Vineyard RS = 17.630 
.05- 0 5  :': 0 5  1508; 1 Lesend I 

:-1 
WSPF1 

-1 
Ground I 
. . *. 

Bank Sta 
L 

1498 ! 
7000 8000 9000 10000 11000 12000 

Statlon (ft) 

East Side SIS - Vineyard FRS 113 Spillway Flow 1212012001 3:04:48 PM 

River = Vineyard FRS Reach = Vinevard RS = 17.479 

Legend 

WS PF 1 

Ground 

Station (it) Station (ft) 



East Side SIS - Vineyard FRS 113 Spillway Flow 1212012001 3:04:48 PM East Side SIS - Vineyard FRS 113 Spillway Flow 1212012001 3:04:48 PM 

River = Vineyard FRS Reach =Vineyard RS = 17.377 River = Vineyard FRS Reach =Vineyard RS = 17.321 

+ .05 ;I .05----z/c--.05* 14987 ‘ .05 :* .05 :;: .05-1 
! Legend 1 

WS PF 1 

Bank Sta 

C 
0 

m 

. 
14904 

i 

1 4 9 1 ~ . ~ ~ ~ ~ ~ . 1 ~ ~ ~ ~ ~ 8  1488 
6000 7000 8000 9000 10000 11000 12000 6 00 

Station (ft) Station (it) 

East Side SIS -Vineyard FRS 113 Spillway Flow 1212012001 3:04:48 PM East Side SIS -Vineyard FRS 113 Spillway Flow 1212012001 3:04:48 PM 

River = Vineyard FRS Reach =Vineyard RS = 17.227 River = Vineyard FRS Reach =Vineyard RS = 17.132 

. 0 5 A  . +.05* .05 . $ 0 5  a 
Legend 1492-, ' 0 

WS PF 1 - 
r 
i 

lneff 1 lnefi 
I 1488 

Bank Sta ' - 1 Bank Sta 

C 
0 

1484 , 
1 

1482j 

7 . i 

1 4 8 2 , , 1 , , . , , . 1 ,  I , I ~  1 4 8 0 ~ , 1 , , 1 ~ ~ ~  , #  
6000 7000 8000 9000 10000 11000 12000 13000 6000 7000 8000 9000 10000 11000 12000 13000 

Station (ft) Station (ft) 



- 
East Side SIS -Vineyard FRS 113 Spillway Flow 1212012001 3:04:48 PM East Side SIS - Vineyard FRS 113 Spillway Flow 1212012001 3 : 0 4 ' 4 8 ~ ~  

River = Vineyard FRS Reach =Vineyard RS = 17.038 River = Vineyard FRS Reach =Vineyard RS = 16.945 
14887 .05 F . 0 -  05--- - -A j6---------- .05 *o- .05 4 

I Legend 
7 .. .. 

i WSPF1 - r I Ground 
a 

i Bank Sta 
L 

" 

I I Station (tt) Station (ft) 

East Side SIS - Vineyard FRS 113 Spillway Flow 1212012001 3:04:48 PM 

River = Vinevard FRS Reach = Vinevard RS = 16.850 

East Side SIS -Vineyard FRS 113 Spillway Flow 12/2012001 3:04:48 PM 

River = Vinevard FRS Reach = Vinevard RS = 16.755 

/ WSPF1 WSPF1 
! -  1480 -- 

1482 ! Ground i 

/ B a z S t a  / 
1480 - 

c 
0 

I .- + 
! 9 

m 
0 1478 

-1 : 
1476j 

1 

1474 
6000 7000 8000 9000 10000 11000 12000 13000 6000 7000 8000 9000 10000 11000 12000 13000 

Station (ft) Station (ft) 



East Side SIS - Vineyard FRS 113 Spillway Flow 12/20/2001 3:04:48 PM 

River =Vineyard FRS Reach =Vineyard RS = 16.679 

'""3 ' .05 *o- .05 

J 

1476- 

1475- lneff 

Bank Sta - 
+ - - 

1474- - 
C i; 
9 - 0 .+ 
? 9 
S 14731 - m 
W W 

Station (ft) 

East Side SIS - Vineyard FRS 113 Spillway Flow 12/20/2001 3:04:48 PM 

River = Vinevard FRS Reach = Vinevard RS = 16.507 

WS PF 1 - 
G y d  1 

Bank Sta / 

I Station re\ 

East Side SIS -Vineyard FRS 113 Spillway Flow 12120/2001 3:04:48 PM 

River = Vineyard FRS Reach = Vineyard Centerline of Vineyard Road RS = 16.585 
0 1 6 d  016- 

0 , Legend 1 
1 

I 
', 

1470 , 
60b0 ' ' 7000 ' ' ad00 ' $000 ' ' 10000 ' 1'100'0 ' ' 12000 ' ' 13000 

Station (ft) 

East Side SIS -Vineyard FRS 113 Spillway Flow 12/2012001 3:04:48 PM 

River = Vineyard FRS Reach =Vineyard RS = 16.451 

WSPF1 / 
Ground 

Station ffti 



9 East Side SIS -Vineyard FRS 113 Spillway Fiow 1212012001 3:04:48 PM 

River = Vinevard FRS Reach = Vinevard RS = 16.367 

Station (ft) 

East Side SIS - Vineyard FRS 113 Spillway Flow 12/2012001 3:04:48 PM 

River = Vineyard FRS Reach =Vineyard RS = 16.197 

WS PF 1 

Ground 
L 

lnen / e 
Bank Sta 1 - E 

- 
East Side SIS -Vineyard FRS 113 Spillway Flow 12120R001 3:04:48 PM 

River = Vineyard FRS Reach =Vineyard RS = 16.293 
0 5  *.05"(c----.05+ 

... 

T - 
I Ground j 
I . ,  

Station (ft) 

East Side SIS - Vineyard FRS 113 Spillway Flow 12!20/2001 3:04:48 PM 

River =Vineyard FRS Reach = Vineyard RS = 16.106 

1462 .05 jit-- .05 ---.I 
Legend 

........... 

WS PF 1 
1461 

Ground 

1460 
Bank Sta 

1459 

1458 

1457 



East Side SIS - Vineyard FRS 113 Spillway Flow 12/20/2001 3:04:48 PM 

River = Vinevard FRS Reach = Vinevard RS = 16.009 

Legend 
, 

I Ground 1 
A I 

Station (R) 

East Side SIS - Vineyard FRS 113 Spillway Flow 12/20/2001 3:04:48 PM 

River = Vinevard FRS Reach = Vinevard RS = 15.838 

I Bank Sta - - =- 

Station l t t )  

East Side SIS -Vineyard FRS 113 Spillway Flow 12l2012001 3:04:48 PM 

River = Vinevard FRS Reach = Vinevard RS = 15.934 I 
! 
; WSPF1 1 
- 1  
! Ground ~ 
! A ; 
j inefl 

j Bank Sta 1 

1450' . . 
5000 ' 6000 ' ' 7000 ' ' 8000 ' 9000 ' ' loooo ' l i o o o  ' izboo 

Station (It) 

East Side SIS - Vineyard FRS 113 Spillway Flow 1212012001 3:04:48 PM 

River = Vineyard FRS Reach =Vineyard RS = 15.744 

Legend 

WS PF 1 1 
Ground 

Bank Sta 

Station ( n )  

a 



East Side SIS -Vineyard FRS 113 Spillway Flow 12/2012001 3:04:48 PM 

River = Vinevard FRS Reach = Vinevard RS = 15.652 
-'.05 , 14517 0 5  - .05 4 

1 1 Legend 1 
WS PF 1 

Ground 

1 4 4 4 . .  
6000 7000 8000 9000 10A00 ' ' 11000 ' ' 12000 

Station (R) 

East Side SIS -Vineyard FRS 113 Spillway Flow 1212012001 3:04:48 PM 

River =Vineyard FRS Reach =Vineyard RS = 15.461 

14461 .05- -05 0 5  3 i Leaend ! - 
. ..~  . . . ... .... 

Ground 

Bank Sta 

- 
E 
C 
0 .- - m > 
a, 
E 

East Side SIS -Vineyard FRS 113 Spillway Flow 12/2012001 3:04= PM 

River = Vineyard FRS Reach =Vineyard RS = 15.555 I 

Station (ft) 

East Side SIS - Vineyard FRS 113 Spillway Flow 1212012001 3:04:48 PM 

River = Vinevard FRS Reach = Vinevard RS = 15.366 

14441 
- 0 5  2: 0 5  0 5  i 

/ I Legend / 
! . . . ! 

WS PF 1 -i 
Bank Sta 

i 
5000 6000 7000 8000 9000 10000 11000 12000 13000 

Statlon lftl 



East Side SIS - Vineyard FRS 113 Spillway Flow 1Z2012001 3:04:48 PM East Side SIS - Vineyard FRS 113 Spillway Flow 1Z2012001 3:04:48 PM 
Rwei =Vineyard FRS Reach =Vineyard Tap of bank for "Western D'wersion" - st RS= 15.272 River = vineyard FRS Reach = vineyard locked Obstructions used ro approximate RS = 15 181 

1 Legend 

' Ground : 
f Bank Sta 

I , , , , , , , , , , , , . , . , .  
4000 6000 8000 10000 12000 

Station (ft) Station (ft) 

Station (tt) Station (ft) 

East Side SIS - Vineyard FRS 113 Spillway Flow lZ2Ol2001 3:04:48 PM East Side SIS -Vineyard FRS 113 Spillway Flow 1Z2012001 3:04:48 PM 
River = vineyard FRS Reach = Vineyard Blocked Obstrvnlon used to eliminate th AS = 15.087 Rwer = Vineyard FRS Reach = Vineyard Blocked Obstruction used to eiirninate th RS = 14 994 . .05 .05 1442; :: 4 . & . 0 5 4  

I Legend 

1440- WS PF 1 
. ~~ .... + - 

1438- 1 

I WSPF1 

! Ground ,- 1 In:* 1 
Bank Sta 

1434 Ba:sta - 
C 
0 .- - 
'? m 
iZ 1432 

1430 

1428 
2000 4000 6000 8000 10000 12000 14000 2000 4000 6000 8000 10000 12000 14000 



=st Side SIS - Vineyard FRS 113 Spillway Flow 12120/2001 3:04:48 PM East Side SIS - Vineyard FRS 113 Spillway Flow 1212012001 3 : 0 4 W ~ M  

River = Vineyard FRS Reach =Vineyard RS = 14.897 ~ i v e r  = vineyard FRS  each = vineyard Blocked Obstruction used to approx!mate RS = 14 803 

-. 

WS PF 1 - 
Ground 

A 
lneff 

Bank Sta i 

East Side SIS -Vineyard FRS 113 Spiliway Flow 1212012001 3:04:48 PM 

River = Vinevard FRS Reach = Vinevard RS = 14.710 

Legend 

WS PF 1 

Ground 

Bank Sta , - 
E 
C 
0 - m > m 
E 

14362 
i< 05 .& 0 5 4  

0 I Leaend 1 

j Ground 
A - I 

1432 A 

Bank Sta 
1430 

1428 
\ \ \ \ ~ ~ ~ \ ~ ~ ~ \ \ ~ ~ \  

1426 

Stailon (it) 

East Slde SIS - Vlneyard FRS 113 Spiilway Flow lZ2012001 3 04 48 PM 

Rlver = Vlneyard FRS Reach = Vlneyard RS = 14 616 

1428 

1426 

1424 

1422 

1420 




