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Introduction 

In July 1997, the Flood Control District of Maricopa County contracted with Entellus, Inc. 
under FCD 97-16, to provide a spillway delineation study for the Harquahala and 
Saddleback flood retarding structures located in westem Maricopa County, near lnterstate 
10 and the Salome Highway (see general location map, page 2). In August 1997, Entellus, 
Inc. contracted with Dibble and Associates Consulting Engineers as a subconsultant, to 
provide the spillway delineation study for the emergency spillway of the Harquahala flood 
retarding structure. The study consists of the following scenarios: 

1. Full spillway discharge 
2. Two-thirds spillway discharge 
3. One-third spillway discharge 

Purpose 

The primary purpose of the analysis is to determine the flood inundation limits of the three 
spillway discharges over the emergency spillway of the Harquahala flood retarding 
structure. The study results will provide information on velocities, depths of flow, and travel 
time for the three discharges. If the flow overtops lnterstate 10 at the south end of the 
study area, the limits of overtopping will be specified. 

Data Collection 

Data was collected from the FCDMC and a field reconnaissance trip as well as various 
other sources. The data collected from these sources provided the base information 
needed to perform this study, and included the following: 

-Hard Copy and digital topographic mapping of the study area from FCD 93-51. 
-Harquahala Floodwater Retarding Structure construction plans from the Soil 

conservation Service, U.S. Department of Agriculture. 
-As-Built plans of a portion of lnterstate 10 in the study area from the Arizona 

Department of Transportation. 

The use of the hard copy and digital topographic mapping was used to define a baseline 
and cross section layouts. 

The Harquahala FRS construction plans provided specific elevation data about the dam, 
the emergency spillway, and a water surface elevation rating curve for discharge over the 
spillway. 

The As-Built plans of lnterstate 10 provided roadway surface elevations and information 
about the concrete box culverts specified in the HEC-RAS model. 
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General Location Map 
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Mapping 

Mapping and cross section data used in this study was provided by the FCDMC in the form 
of AutoCAD drawing files and a Digital Terrain Model (DTM). The original source of this 
mapping was from contract FCD 93-51 and developed by McLain Aerial, Inc. The data 
was developed at a scale of 1 in. = 200 feet with a contour interval of 2 feet. 

Flow Discharges 

Flow discharges (Q's) used in this analysis were provided by the FCDMC. The discharges 
were originally analyzed in the Harquahala Dam Break Study (FCD 88-66) by Carter 
Associates, Inc. The full emergency spillway discharge is 15,000 cubic feet per second 
(cfs); the two-thirds emergency spillway discharge is 10,000 cfs; and the one-third 
emergency spillway discharge is 5,000 cfs. The full discharge is the rounded value for the 
half probable maximum flood. 

Study Reach 

The study reach extends from the centerline of the Harquahala flood retarding structure 
emergency spillway crest to a point just downstream of lnterstate 10. The study area is 
approximately 2.8 miles long and 1.3 miles wide. 

Description of Inundation Area 

The area between the Harquahala flood retarding structure and lnterstate 10 is open 
desert with many small natural drainage channels. The area is sparsely vegetated with 
shrubs and bushes. A few dirt roads are present in the area. A large hill exists just 
southwest of the emergency spillway. There is a large excavated pit located near the 
southem end of the project, just north of lnterstate 10, possibly used for fill material during 
construction of the highway. Currently, no development exists in the study area. 

Field Reconnaissance Modifications 

The field reconnaissance report is attached as Appendix A. The report defines two main 
reaches in the study area and the respective Manning's "no values for those reaches. At 
the time of the field reconnaissance trip, only the main flow channel was identified and 
characterized. However after initial runs of the HEC-RAS model, the major flow split (and 
resulting minor flow split) to the west of the hill were identified. The major flow split just 
north of the borrow pit at the downstream end of the study area was also identified after 
the initial runs of the HEC-RAS model. Ground photographs were not obtained for the split 
reaches. Therefore aerial photographs were used to compare the vegetation in the split 
channel areas to the vegetation in the main channel area. The vegetation in the two split 
channels is similar, but not as dense as the vegetation in the main flow channel. Based 
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on these photos and comparisons, Manning's "n" values were assigned to the newly 
defined reaches. A value of 0.065 was assigned to the Split 1 channel (including Split 1A 
and Split 16). A value of 0.075 was assigned to Split 2 channel. As with the main channel, 
a value of 0.035 was assigned to all of the 0verbank.area.s. 

Hydraulic Analysis 

The U.S. Army Corps of Engineers Hydrologic Engineering Center River Analysis System 
(HEC-RAS), Version 2.1, was used to perform the hydraulic modeling. The steep slope 
of the terrain immediately downstream of the emergency spillway suggested a supercritical 
flow condition, while the raised roadway embankment of Interstate 10 suggested ponding 
and subcritical flow upstream of the culvert crossings. Therefore, a mixed flow regime was 
assumed in each of the models. 

Version 2.1 of HEC-RAS supports one-dimensional, steady flow, water surface profile 
calculations. This version does not support sediment transport capabilities. 

Calibration 

Calibration of the HEC-RAS model with historical data is an important part of the model 
development. The procedure involves adjusting model parameters until a satisfactory 
system simulating the observed physical process is obtained which also produces reliable 
results. A common way in which the HEC-RAS model can be calibrated is to use high 
water marks at a control section for an observed event (Q) and adjust the manning "n" 
values to simulate the event. There has been no flow over the spillway since the flood 
retarding structure has been constructed and there are no high water marks or discharges 
to calibrate against. 

Cross Section Lavout 

Cross sections were oriented perpendicular to the anticipated flow path. The cross 
sections are spaced approximately 500 feet apart except where topographical features 
warranted a deviation from this spacing. Cross sections were developed using the DTM 
provided by the FCDMC and Eaglepoint Surface Modeling software in conjunction with 
AutoCAD. 

Rouahness Characteristics 

Manning's "n" values were determined based on field observation using the Estimated 
Manning's Roughness Coefficients for Stream Channels and Flood Plains in Maricopa 
County, Arizona manual developed by the U.S. Geological S u ~ e y  for the FCDMC. A 
separate field reconnaissance report including Manning's "n" values is contained in 
Appendix A. 
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Main Channel Station Selection 

There are several major and minor low flow natural drainage channels in the study area. 
However all of the channels were formed by natural storm runoff events and have never 
been subjected to the extreme flows that would occur due to a discharge from the 
emergency spillway. There is one naturally formed main channel which is located 
immediately downstream of the emergency spillway. This main channel was chosen as 
a baseline for river stationing and cross section analysis. The river mile stationing is 
calculated from the upstream limits of the study area to the downstream limits of the study 
area and is based on the emergency spillway as river mile 20.0000. 

Channel bank stations were selected based on the vegetation features immediately 
adjacent to the main channel. The edges of the main channel are covered with dense 
shrubs and trees which moderately obstruct the flow of water during a large flow event. 
Therefore the shrubs and trees are considered to be in the main channel, while the sparse 
vegetation outside of this immediate area is considered to be the overbank area. Channel 
bank stations are identical for analysis of all three discharges. 

lneffective Flow and Levee Outions 

Horizontal ineffective flow areas were coded out using the Ineffective Flow Area option of 
HEC-RAS. This option was used to model 2:1 contraction and 4:l expansion of flows. The 
levee option of HEC-RAS was used to eliminate isolated low areas in the cross section. 

The process of identifying inundation limits was iterative. First, an initial run was performed 
with one of the flood discharges. There were no ineffective flow or levee stations set, 
allowing the water to spread freely. Then initial levee stations were coded at points which 
were reasonably close to the thalweg, and the model was re-run. The results of each run 
were reviewed at each cross-section. If the water surface overtopped the initial levee 
elevation, new levee stations were coded at locations slightly farther away from the 
thalweg. The results were again reviewed and the process was repeated as necessary in 
order to obtain a smooth flow transition from one cross section to the next. This process 
also eliminated the effect of isolated high spots which were in one cross-section but not in 
the previous. The isolated high spots limited the lateral flow from spreading to a location 
where it would be in actuality. 

As a result of this iterative process, three separate geometry files are provided, each 
developed for a specific discharge. The geometry files are not valid for other discharges. 
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Split Flow Considerations 

There are several minor channels in the study area which split away from the main 
channel, but are contained within the cross section area. For these sections it is assumed 
that the water surface elevation does not differ between the split channel and the main 
channel. 

There are two major reaches in the study area at which a split flow will occur. The first is 
immediately downstream of the spillway. At this location (cross-sections 19.9458 through 
19.8173), water will exhibit weir flow characteristics spilling out of the main channel to the 
west and curving around a large hill in the study area. The flow from this split returns to 
the main channel flow at two locations downstream. The first flow return occurs at cross- 
section 18.9676. The second flow retum occurs at cross-section 18.5237. At this point all 
of the flow is contained within the main channel cross-sections. 

The second major split occurs near cross-section 17.6702, just upstream of the large 
borrow pit in the study area. The flow in this split fills the borrow pit and then returns to the 
main channel flow at cross-section 16.8902, at which point all of the flow is again contained 
within the main channel cross-sections. 

The flow values assigned to these splits were obtained by analyzing the HEC-RAS model 
several times in an iterative process. The flow values in each reach of the split were varied 
until the energy grade line elevations were balanced at the cross-sections immediately 
downstream of the split and at the cross-sections immediately upstream of the split return. 

During a spillway release event, the large magnitude of flow suggests that the existing 
ground geometry will likely be eroded and significantly changed. Therefore it is possible 
that additional split flow channels will be created and flow will stray from the current 
delineation. It is also likely that the amount of water assigned to a split channel will change 
significantly. The current delineation is based on an assumed rigid boundary for each 
corss-section. 

Granite Reef Aqueduct Crossing 

The Granite Reef Aqueduct crosses the study area immediately downstream of the 
emergency spillway. For this analysis, it is assumed that the canal has zero flow capacity 
and that the direction of the flood discharge flows is not affected by the water conveyed in 
the canal. Therefore the canal is effectively ignored and a discharge from the emergency 
spillway is assumed to cross over the canal unaffected. 

In reality, during a spillway release, some flow will likely be carried to the east and west in 
the canal. Once the canal has reached ca~acitv. the flow will break out at undetermined - .  
locations. It is also possible that the canal will fail structurally due to erosion of the 
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supporting earth material as the water flows over the embankment. Canal failure will alter 
the flow conditions assumed at the upstream limit of this study. 

lnterstate 10 Overflow Conditions 

There are three existing 3 barrel, 10 ft by 7 ft concrete box culverts in the study area, 
including one at the main channel crossing of lnterstate 10. The culverts are assumed to 
adequately convey the natural storm runoff under the roadway. However the three 
discharges in this study are greater than the flows for which the culverts were designed. 
In the case of the 5000 cfs spillway discharge, the culverts convey the full flow under the 
roadway and lnterstate 10 is not overtopped at any location. For the 10,000 cfs and 
15,000 cfs spillway discharges, the culverts can not adequately convey all of the water 
under the roadway, and Interstate 10 is overtopped at the locations shown on the exhibits 
in Appendix E. 

In the three analyses of this study it was assumed that the concrete box culverts were clear 
and free of debris. If the culverts were to become blocked bv debris, the inundation limits 
near the freeway could change, including a greater amount of flow overtopping the 
roadway. 
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Conclusions 

A discharge from the emergency spillway of the Harquahala flood retarding structure will 
expose the study area to flows greater than have been previously experienced. The 
inundation area is fairly well defined by the topography of the study area. The inundation 
area does not greatly vary between the three discharges which were studied. The 
inundation areas for all of the flow scenarios have been plotted on Exhibits 1 through 3 
(see Appendix E). It is noted that the HEC-RAS geometry files for this analysis are specific 
to each flow and can only be used with the flow which has been specified for it. 

For the flows of 10,000 cfs and 15,000 cfs, lnterstate 10 will be overtopped at the limits 
specified on the exhibits. The flow of 5,000 cfs will be conveyed under lnterstate 10 
through the existing concrete box culverts. In the three analyses of this study it was 
assumed that the concrete box culverts were clear and free of debris. If the culverts were 
to become blocked by debris, the inundation limits near the freeway could change, 
including a greater amount of flow overtopping the roadway. 

It is realized due to the nature of the high flows in the event of a spillway release, that the 
split flows are subject to change because of erosion. It is also recognized that there will 
be flow to the east of the inundation limits because of water conveyed in the canal and the 
possibility of the canal failing. Therefore the inundation limits are likely to change during 
a spillway release event. It is recommended that very generous evacuation limits be 
implemented downstream of the spillway. 
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Introduction 

This report summarizes the results of the field reconnaissance for the Harquahala 
Floodplain Delineation Study (FDS). The purpose of.this report is to: 

Document field conditions relevant to floodplain modeling 
Document the methodology used to select Manning's N values 

Study Limits 

The Harquahala Floodplain Delineation Study limits include an area approximately 2.8 
miles long by 1.3 miles wide. The study area begins at the emergency spillway on the 
Harquahala Flood Retarding Structure in Section 30 of Township 3 North, Range 8 West. 
The study area ends just south of the Interstate 10 freeway located in Section 11 of 
Township 2 North, Range 9 West. (See Figure 1 - General Location Map). In the event 
of a large discharge of water from the emergency spillway, it is assumed that the water will 
exhibit a river-like flow through (and overtopping) existing natural channels. The general 
direction of flow will be southwest. The assumption was made for initial modeling purposes 
that the flow will naturally spread from approximately 400 feet wide to approximately 1400 
feet wide in some areas. This assumption will be verified and adjusted during the HEC- 
RAS modeling. 

i 
i Field Reconnaissance Objectives 

The project team conducted an initial field reconnaissance visit to the study area on 
November 18, 1997. The overall goal of the field reconnaissance was to become familiar 
with the study area prior to floodplain modeling. Specific goals of field reconnaissance 
included the following: 

ldentify and confirm a single primary channel of flow throughout the study area 
ldentify possible locations of split flow into a side channel 
Document existing vegetation and topography throughout the study area 
Obtain photographic documentation for use in estimating Manning's N values 

This report documents the results of the field reconnaissance for the Harquahala 
Floodplain Delineation Study. 
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Study Area Description 

The study area is located in western Maricopa County, and is bounded by the Harquahala 
Flood Retarding Structure (FRS) on the north, and by the lnterstate 10 freeway on the 
south. Immediately south of the FRS, the Granite Reef Aqueduct flows to the southeast. 
For the purpose of this study it is assumed that all flows are a result of a discharge of water 
from the emergency spillway in the FRS. 

The study area is comprised of many small natural drainage channels which slope to the 
southwest at a slope of approximately 1.15 percent (61 Wmi). A single natural primary 
channel was chosen as the flow centerline for this study. (See Study Area Topography 
Plots, Appendix C). The study area also consists of many smaller low-flow secondary 
drainage channels. It is anticipated that spillway flows will overtop the primary channel and 
spread across several secondary channels approximating a sheet flow condition. The 
existing terrain has experienced high runoff flows from storm water but has never been 
subjected to the high magnitude of flows that would result from a discharge of water from 
the emergency spillway. It is assumed that storm water runoff and other low flows would 
be confined by the existing natural drainage channels. However in the event of the release 
of water from the emergency spillway, the watershed will likely exhibit characteristics of 
unconfined flow. In general, there are no obstructions in the watershed that would cause 
local ponding during a flood event other than the lnterstate 10 roadway embankment and 
the existing concrete box culverts at the freeway crossing. 

/' 

Reach Definition 

The natural primary drainage channels consist of a gravel and sand bed. The walls of the 
channel consist of a hardened loamy soil which have been formed by erosion from 
previous flows. The channel bed is clear of vegetation, however the banks of the channel 
are lined with dense shrubs and trees which often overhang into the channel bed. The 
overbank areas along the primary channel as well as the rest of the floodplain consist of 
sparse shrubs and light vegetation. It is estimated that the natural primary channels will 
be able to convey a flow of approximately 1000 to 2000 cubic feet per second (cfs). 

The smaller low-flow drainage channels are defined by natural soil depressions, and lie 
within the overbank areas of the primary channels, which consist of sparse shrubs and light 
vegetation. In the case of a storm event, the secondary channels would tend to convey 
small amounts of runoff to the larger primary channels. It is estimated that the secondary 
channels would be able to convey a flow of no more than 50 cfs. 

The HEC-RAS hydraulic model will be used to model the floodplain using a general 
centerline alignment of the single natural primary drainage channel chosen. 
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Hydraulic Structures 

The Granite Reef Aqueduct which is immediately south of the FRS is assumed to not 
convey any flow of water from the emergency spillway. Therefore the aqueduct is ignored 
in the analysis and modeling of this watershed. 

Near the southwest limits of the study reach, there are three culvert crossings to convey 
water from the main channel under Interstate 10. Each of the crossings contain three 
barrel concrete box culverts which are 10 feet wide and 7 feet high. There is no earth fill 
between the top of the box culverts and the roadway surface. At the southeast limits of the 
study reach (east of the general centerline alignment) there are 5 other lnterstate 10 
culvert crossings similar to the above described arrangement. 

HEC-RAS Modeling 

The Harquahala Floodplain Delineation Study will include HEC-RAS modeling of flow 
throughout the study area using the natural primary channel chosen as the main path of 
conveyance. The following HEC-RAS modeling considerations are described in the 
paragraphs below, based on field reconnaissance data: 

Manning's N value selection 
Determination of channel bank stations 
Determination of channel overbank areas 
Observation of possible split-flow areas 
Photographic documentation of floodplain characteristics 

Manning's N Value Selection. Manning's roughness coefficients, or "n" values, were 
determined using procedures adopted by the FCDMC'. In addition, the following materials 
were used to support the analysis: 

Ground Photographs - Color photographs taken during the field reconnaissance trip. 
Field Data - Hydraulic information and geomorphic data gathered during the field 

reconnaissance trip. 

The FCDMC procedure consists of selection of a base "n" value and addition of several 
adjustment factors to determine a composite roughness coefficient for hydraulic modeling. 
The base "n" value accounts for roughness due to the bed material (Table 1, FCDMC 
Manual). Adjustments to the base "n" value include factors for the degree of channel 
irregularity, obstructions, vegetation, variations in cross section geometry, and degree of 
meandering (Table 2, FCDMC Manual). Based on this method, typical "n" values were 
selected which are shown in Table 1 of this report. Roughness coefficient determination 
worksheets for selected locations have been included in Appendix A along with 

I Thomsen, B.W., and Hjalmarson, H.W., 1991, Estimated Manning's Roughness Coeflcients for Stream 
Channels and Flood Plains in Maricopa County, Arizona, Report by the USGS to the FCDMC, April. 
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photographic documentation for those worksheets. 

Table 1. Harquahala Floodplain Delineation Study 
Tv~ i ca l  "N" Values 

Description Average Value 

Main Channel ,085 ,035 - .090 

Channel Bank Stations. The bank stations in the HEC-RAS model will be defined by the 
vegetation immediately adjacent to the main channel. The edges of the main channel are 
covered with dense shrubs and trees which moderately obstruct the flow of water during 
a large flow event. Therefore the shrubs and trees are considered to be in the main 
channel. The high main channel "n" value reflects this condition. Figure 2 represents a 
typical cross section. 

Left Overbank (East) 

Right Overbank (West) 

Ovenbank Areas. The channel overbank areas in the HEC-RAS model will be defined as 
the floodplain area which extends from the bank station out to the end of the cross-section. 
The ends of the cross-sections are located at ridges in the topography of the floodplain. 
The overbank areas consist of light, sparse vegetation, including small shrubs and trees. 

Split-Flow Areas. It is possible that during a large flow event such as the release of water 
from the emergency spillway, the flow will be large enough to not be contained within the 
bank and overbank areas of the primary channel specified as the main path of 
conveyance. In this case, water will likely spill over into another primary channel and be 
conveyed along a different path until return to the main channel flow at a downstream 
point. There are three locations in the Harquahala floodplain at which split flows are a 
possibility. If the water does split, a set of cross-sections and geometry will be defined for 
each path of conveyance for use in the HEC-RAS model. 

- 
,035 

,035 

Photographic Documentation. Photographic documentation of typical field conditions, 
floodplain delineation reaches and hydraulic structures is provided in Appendix B. 

.030 - ,045 
,030 - ,045 

Photographs show typical "nn value variation for selected channel reaches. 

SUMMARY 

Field reconnaissance of the Harquahala FDS study area was conducted to support the 
floodplain delineation. Field tasks included collection of data to assist in definition of 
hydraulic controls and identification of significant watershed characteristics. Photographic 
documentation of channel conditions was provided to support the field reconnaissance 
report, and is attached as Appendix B. 
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Overbank Overbank 

1-~aln Channel -1 

Figure 2 -Typical Main Channel Cross Section 
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Appendix A: Manning's Roughness Coefficient Worksheets 
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Project: 
Stream: 
Location: 
Photo No: 

DETERMINATION OF MANNING'S ROUGHNESS COEFFICIENTS BY FCDMC METHOD 

Delineation of Spillway Flows for Harquahala and Saddleback Flood Retarding Structures 
Harquahala Floodplain 
LOWER MID REACH (typical) 
A-1 , A-2 

Channel Material 

Degree of Irregularity 

Effects of Obstmction 

Variations in Channel Cross section 

Degree of Meandering 

Harquahala Spillway Delineation Study 
Field Reconnaissance Report 
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DETERMINATION OF MANNING'S ROUGHNESS COEFFICIENTS BY FCDMC METHOD 

Pmject: 
Stream: 
Location: 
Photo No: 

Delineation of Spillway Flows for Harquahala and Saddleback Flood Retarding Structures 
Harquahala Floodplain 
UPPER MID REACH (typical) 
A-3, A-4 

Channel Material 

Degree of Irregularity 

Effects of Obstruction 

Variations in Channel Cross 

Degree of Meandering 

Harquahala Spillwoy Delinemion Study 
F~eld Reconnaissance Report 
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Photo A-3: Main channel looking south 

Photo A-4: Left overbank looking east with sparse vegetation. 

Harqualmlo Spillway Delinaaiion Study 
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DETERMINATION OF MANNING'S ROUGHNESS COEFFICIENTS BY FCDMC METHOD 

Project: Delineation of Spillway Flows for Harquahala and Saddleback Flood Retarding Structures 
Stream: Harquahala Floodplain 
Location: SPILLWAY IN UPPER REACH 
Photo NO: A-5 

Channel Material 

Degree of Irregularity 

Effeds of Obstruction 

Degree of Meandering 

Harquahala Spillway Delineatran Study 
Field Reconnaissance Report 
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Photo A-5: Emergency Spillway looking north with very little vegetation. 

Harquahala Spillway Delineation Study 
Field Recan~i88ance Report 
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Appendix B: Field Reconnaissance Photographs 
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Photo B-1: Main ch-1 looking southwest. 

Harquahala Spillnrry Delination Shrdy 
Field Reconnaisswce Report 

Photo B-2: Right overbank looking Northwest 
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Photo B-3: Main channel looking northeast. 

Photo B-4: Right overbank looking west, just south of emergency spillway. 

Hampahala Spillway Delineation S&dy 
Field Reconnaissance Repori 
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Photo B-5: Study reach looking south from emergency spillway. 

)2w,.=*~*-*..:zp~ e~,7$::, ... ., 
L ,,,,.., ,,?, .,,... . ,. 

Photo B-6: Concrete box culverts looking south at main channel crossing of Interstate 10 
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Appendix C: Study Area Topography Plots 
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Appendix 6: HEC-RAS Output for One-Third Spillway Discharge 

FCD 97-16. Delineation of Spillway Flows Dibble and Associates 
for Harquahala Flood Retarding Structure June 1998 



HEC-PAS Version 2.1 Sccrbe: 1957 
U S .  A T W  C o r n  0: -m.;1ileers 

Syh-oiDglC i7erneer1ilg cenier 
6 0 9  SezLnd ZCreeL, 5 ~ 1 T e  U 

Uavls. Calriornia $56616-1687 
i P l 6 i  756-ilOC 

PROJECT DATA 
Project T i r l e :  Harrmahala FLS Spillway Deiineatlon 
P r o j e r t  Pile harrma.prj 
Run Date ail* Time: 5 / 2 5 / 9 8  4 : 5 4 : 5 6  .W 

Prolect in Fmglir" ur.>ts 

Pro lecx  Oesrr1Ption: 
~ n r ~ ~ ~ h a l a  PXS Spillway Ueliaearion 

Plan T1LI.: Q=i000cfs Delineation 
P l a n  File : j:!972l\hecras\har~a.p03 

CeameLri Tirlc: D e l i n e a t e d  G c o m e C r i  Q=5000cis 
e e o m e t r i  Pile : j:,P,ll\hecral?h.rW..gll 

Flow Title . 0=5000 c f r  (1/1 dlrcharge! 
Flow Pi:* . ,.'972l~h.Er..\harW.f02 

Plar S w s 7 a r i  1i l :om:ion: 
xu*er of: cross s c c t i o n r  = 7' ""licple openings = 0 

C U l v e T L I  = 2 Inllne Kelrr = 0 
Bridges i 0 

CompuLarional l n i o m t i o n  
*lare= surface calcv lar ion tolerance 
Critical depth calculoron tolerance 
"lXilFYm " h e r  of ,nLer.~rsnr 
"erlmvm diftcrcnce tolerance 
?lox :o:erance factor 

DATA 

? l a w  Title: Q=5003 cfs 1113 discharge) 
F l o w  File : j:\972l$hecras\har~a.102 

Flow Dais : c f r ,  

Reach RZ 
-per Reach A 20.0000 
Upper Reach B 19.7349 
E p l i i l  13.6972 
Epll :  li 19.3216 
i p l i r  18 13.3158 
Upper "id Reach 18.?676 
Lower "rd Reach I85237 
5 p l l t 2  1 1 . 5 8 8 1  
Lower Reach 1 7 . 5 7 5 7  
1-10 Reach 1 6 B s O l  

RlYCT Reach Iroflle 

Harwahala upper  each li P F ~ I  
XarWah.1. 1-10 Reach PPll 

upstream 

Know WS = 1415.46 

CEONETRY DRTR 



Bpilil 
_ C D l > C  li 
S 3 1 1 L  1 B  
Upper lid Reach 
Lower Xld Reach 
IDILL1 
irwer Reach 

SF,': I 
: A 1 9  Jnc: 
Ik.18 ZnCL 
S?li: lii ReT 
.C?11z lB Rer 
IpllL 2 
Ipllf i 
spirt 2 aec 

iir l a  Jnc: 
spllL IL ie:  

S p l i C  18 Re: 
B p l l L  18 EeL 
SPlAC 2 
spi,t i YcC 
SPilt i Re: 

CEO55 SECTION PiYEP HarWdhail 
Em"": upper Reach i. PB:  2 0 0 0 0 0  

B t a  Elcv $ti. Llei, I C n  Elev  P t a  Elev 5ta Elev 
~9001422.0114909.6461421.~514917.2271121 7:84?2i.5i?lilil.iii dP22.111421.711 

4 1 2 4 . 9 1 9 1 4 2 1 . 6 1 6 4 F 1 2 . 5 8 8 1 6 1 5  OBi4926.245 i 4 l O 3 6 E S S 6 3 B 7  l410.36SOOB.931 lalo 16 
r C 7 4 . 3 9 4  l4l0.3~~~75.46?l~l6.8l~i~75.?211:21.751507R.7?71421.7535080.064142i 7 9 6  
5081.154142i.i015081.6621<11.701 51001622.112 

P i s .  El*,. ILZ, 
"+I Head , t r 1  
B G. Lie" l f t l  
crit W . 5 .  I f t ,  
E.G. slope i f r i t r i  
a Total :cfsi 
TnP WldLh ( f C l  
"el Total ,Et,S, 

n u  Chl -an i t c 1  
Con". T0L.I 1 c t r 1  
Length W L d  l f r l  
Hin ch EI i f r i  
llpha 
I.rctn Lois I f t i  
C L E Lass ittl 

El+.cnt 
It. D.VO1 
neath ~ e c .  i f r l  
Flow i u e a  ,so t t i  
i v e a  is0 ftl 
PIOW ICE61 
Top Wldrh l f r i  
xvg  lici , f E , S l  
fly&. ~ e p t b  i i r l  
conv. l s t r l  
YeLrcd per. i f r l  
shear ilblsq L r l  
s r i e u l  ~ o v c r  I l b .  L C  51 

C W  Y o l w e  lacre-ft l  
C W  sir ibcresi 

Channel light Oe 
0.03" 

l a o  Do iao.oo 

warning - me cncrgi e ~ a ~ i o n  could no= be baianced virhin the specified n d c r  of iterari~ns. =he 
p'ogram "led crirrca1 depth Lor rhe rater surface -.a conrlnvcd an r l r h  rhc cnlcularionr 

Warning - The veloclty hrad has changed ny m o r e  than 0.5 li 10.15 m l .  ThLr m y  indicate rbe need Lor 
addlclanal ciorr sectloas. 

Wsraing - me cilnveyancc ratio iupsrrean conreyance  drvided by dcvnsrrcm c o n u e y b n c c l  is lcrs 
than 0 . 7  or g i e l r e r  than 1 . 4 .  m i s  m y  indicate the  need Lor addiri0n.i crrrs sectionr 

Warning - *c enerw loss was greater than 1.0 L C  CO.3 r n l .  betreen the ccrrent  i;ld previous cross 
r e c r i a .  Thls r a y  lndicrre  the need for addrcionnl c l o s r  re ;L ionr .  

Warni:,g - mring the sL.rd.rd .rep iterar2oF.r. when rhe asrvnce water r?;Laie war r c t  ?W.l to c r i t l c l l  
deith, the calculated w a r e x  surface c&Te back h e l o r  cricica: depth. rhls indicates Lh.C rhere rr  
nor a vsLid subcritical answer. The program dsfaulted ro crirrcal d-pth. 

CPOBB SECTiON ItlYER: HaiWanala 
PEXSH: -per Reach i RI: 19.9715 

Haraing's n Values n m =  3 
5ta n Val S r a  n "a1 s r a  n Val 

4 8 5 0  ,034877.426 ,031 5 1 5 0  03 

Bank St.: Left Fight Lengths: Left Channel arght Coeff C o n t r .  war 
a 8 7 7 . 4 2 6  5 1 5 0  139146.2242 1 3 9  1 . 3  

CROSS SECTTOK o m m  Prorr le  I P P ~ I  

w . 3 .   lev ( < = I  
"el Heed i f t l  
E.G. Elev l l r l  
CriL W . 5  l f L l  
E . C .  Slope l f t i t t ,  
a mtal  i c r s 1  
Top Width i f L 1  
"el T D L I l l  i tC i .1  
"ax Chl mLh I f L l  
Con". T0L.I i c t r i  
Length WLd. I t L )  
nin ch EI I ~ L I  
alpha 
Frcln Lars ( L L I  
C h E LOSS i f t i  



warnlne - me velorltV head has chanreti more tnan 0.5 f r  10.15 m l .  mir ray m & r a c e  me need t o r  
addrrronal crorr serLivn.. 

riarnrng - The "onar.ia"ce racro lupSrreun ;an"~yancc d,",ded by dovnrir~am ConveyMce,  i s  iers 
rha". 0 . 7  or BreaCer triari 1 . 4 .  m y  rnarcatc the  t o r  addrrlonai crnr5 recrronr. 

- The encrW lor. w a s  .reacer r h u  1.0 t r  l o  3 m,. herween rhe curren: and prrv:our cross 
rccxlon. ?hrs mi rndlcatc cn, need f o r  addrrronal c r o r r  rec:ronr. 

Bank sra: Lcfr B i g h t  Length.: Left Charnel RilhL CQeff concr. ExpM 
4971.895023209 1 4 9 2 1 4 l 7 5 6  182 .1 . 3  

Lcf c Levee Brarion=4B71.391 Clevarion=ll?S.26: 

CROSS SECTION OVI.PVI. Profile t P F l l  

w.5 E l * "  i f C I  
G e l  Head f f r l  
E C  tlev f f r l  
Crlr W.S.  ,f2i 
E . C .  Slope f t r l t : ,  
C Toral I c f r :  
Top k'ldth l f r !  
Y e 1  Total I f ' . S i  
M u  Ciil Cprh l t r l  
Con" Total i c f r l  
Length r c i .  ! L t i  
W.2 Cb El l f i l  
Alpha 
Frctn Lor* ! f r l  
C h C LOSS i f = ,  

1 3 9 3 . 8 6  Elernrnr 
1.19 k'r. n-Val. 

1395.05 Reach Len. l f r i  
1 3 9 4 . 1 0  Flow Area l s q  f T I  

0.023086 luea (rq f r )  
5 0 0 0 . 0 0  Flow i c f 5 1  

2 8 9 . 5 5  Toy Width I f t i  
8 . 3 7  AYg.  Y e l .  i t c i r l  
4 . 8 1  H"dr DFDth i f c l  

9 . 2  Cum Vrlume l e c r e - t t !  
5 . 0 ,  C m  li l a c z e s l  

warrlnq -  he velocirji  head has changed w more  t h a n  0.5 f r  10 .15  m , .  m i r  nay indicate the mesa for 
addlrxonal cross recrlonr. 

warning - The conveyance r a r x o  ,uprc;eam conveyance drvidcd by dovnrrrea" conveyance1 is i rr .  
ihan 0 . 7  or greater t h a n  1.4, rhrr ray indicnre the need for adairzonal c-oa. reccion.. 

warning - w he energy loss war greater t h a n  1 . 0  tr 1 0 . 1  m!. bcrveen the current ~d prcvlous cross 
section. Thrr nay lndicare the "red for  addirron.1 c r o r r  rcclions. 

CROSS SECTION RlVFB. largYlhala 
RUICH: Upper Beach A S: 19.9052 

Ban* 5ra: L e f t  Right Lengths: Leer Charnel eight coett conrr. w a n .  
4 1 7 8 . 9 4 2 5 0 5 5 . 2 8 8  3 0 5 3 5 1 3 5 0 4  2 5 9  .I . 3  

CROSS SECTION OVTFm Profile l P P l l  

W . S .  slev i f r ,  1188.80 Element ~ e t r  OB channel ~ i g h ~  OB 
Y e l  Head I t r l  1 . 0 6  St. n-Val. 0.035 0.025 0.035 
E.C. Elev I f r l  l38%8C Peach Len. i f r l  105.00 151.35 2 5 9 . 0 0  
CriL W.P. I f t l  1388.91 Flow Axen I r q  t L 1  1.87 190.16 lll.80 
E . C .  Slope l f l i f r l  0.011005 i v c a  l s q  fti 1.87 3 9 0 . 1 6  111.80 
0 T O L n 1  I c f s l  5000.00 FloU l c f r i  3 8 i  3 4 7 7 . 1 3  1 1 1 9 . 0 5  
Top WidLb. I f L I  371.68 Top Width l t r i  11.19 76.35 2 8 2 . 1 4  
Vel Total i f r i s l  8.01 Avg. Vcl. IfT/r: 2.01 8 . 9 1  6 . 5 5  
M u  Chl WLh I f L I  9 . 7 0  Hydr. k p L 1 .  l f L j  0.14 5.11 0 . 1 2  
Conv. Total l c f r i  2 8 3 9 6 . 0  Conv. l c f r l  2 . 7  19747.1 8 6 2 7 . 0  
~cneth wtd. i f r j  3 1 1 . 2 6  X F L L ~ ~  per. ~ f t j  11.19 79.20 2 8 2 . 4 1  
"in Ch El l f L l  1 3 7 9 . 1 0  5he.r ilbirq f L ]  0 . 2 7  9 5 4  1 . 5 9  



warning -  he eoerw :or= was greater rha? 1.0 it 10 1 s!. between the current and prevrous 
s e c u o n .  ~ b i s  mi. lndlcace the need for cross 

CROSS SECTTON R I i = l :  Marquahala 
R a C H :  UpP'I Peach i 85: 19.R383 

W.S .  Elcv f t l  1182.00 E l e m e n t  
Y e l  Head i t r i  0 . 5 8  W:. n - v a l .  

Left 38 Ch-el Pighc UB 

E . C .  El*" I t r !  
0.035 

1382.58 Reach Len. i f L i  
0 . 0 8 5  0.015 

cr i r  W.S.  (Lr! 
100.00 113.01 166.00 

1381.39 P l o w  arc, is ,  Lrl 
B.G.  Slope ! t r . r f r ,  0023d01 Area it, 

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

Q Total i ~ f . 8  5000"O P I O W  lC?%I 
6 D f 6  196.22 J6P.71- 

Top Width l t t !  
2 7 4 . 5 0  25F1.97 214:.51 

6 4 7 . 7 4  Top Widch : E L !  
Vel ToLa1 l i r / s l  

1 0 1 . 1 9  102.92 4 4 1 . 4 3  
6 0 1  hvq. v e l .  ,EC,SB 

Max rhl mrb ifrl 
4 . 5 6  6 . 1 1  

7 Hydr. Depth ietl 
5 . 7 9  

c o n "  Tomi ( c f ~ i  
0 . 5 1  

32681 6 Con". I c f r l  
3 . R 5  0 . 8 4  

Lengrh W Z d .  , f t i  
1 1 9 4 . 4  16885.2 id006 0 

1 4 3 . 7 1  l e c c e d  Per. If:! 
M i "  Ch El l f t !  

lO1.4: 104.10 111.66 
1374.30 Shear 11bliq fti 

*>pna 
0 . 6 5  

1.02 S l r e a  Power  lib/Ll 
5 . 5 6  1.22 

FrCLn LOIS ( E L ,  
1 F B  

3.60 CUD v-lm• (acre-LC! 
36.25 7.09 

C h E LOIS I f L )  
2;1 

0.01 Cum% (acrer) 
2 . 7 ;  2 . 4 9  

0.12 0 2 9  0 . E I  

liarninq - Divided Llau comuted Lcr chis cross-section. 
Warning - The cnerm lass was greater than 1.0 L t  1 0 . 5  rl. between Lhe current -d previous cross 

~ e c t i o n .  Thls may indicate the need tor addirional cross reccianl. 
warninq - me parabolic rearch method railed to c r i ~ l c a ~  depth. progrm rw the 

cross Seotlnn s1-oelrec-t method LO Li"d crit2c.l depth. 
~ o t e  - I l u l t i ~ l e  crirical depths w e r e  Ir-d ac thl* IaceLion.  he c r i t i c a l  depth w i t h  the l o e r e ,  valid. 

surface ra. "red. 
Note - Wdrlulrc 2- has occurred between l h l r  cross recrion snd the preuioun v g s L r e ~  recr lon.  

CROSS SECTION R I ' m . :  Harq"ahIa 
PWCY:  Upper leach A RS: 19.8173 

T N Y C  
ZercrlpLion; 10.8173 



Bani Sea Lett Righi Lensihr. Lefr ih&%cel R i g h t  ioeff ConLr. man 
i 9 6 8 . 2 6 5 0 7 1 . - 3 -  307415 1111 500 1 . - 

Left Lei .ee  S r a i i o n = t ? 3 9 7 L  Eievarlon=ljBO 002 

CROSS SECTION O C P L I T  P r O f i i ~  lPFll 

ve: Head l f t i  
E . G .  EleY I 1 L 1  
c r i r  v c  i t r l  
E C slope : f L / f : l  
O Ileal ,cfr> 
Top LldLh I f C :  
"el T r r a l  ,ft,S) 
Mar ChL DFth i f t i  
Con" Total l i t . ,  

WL. n-Val. 
teach 'en titi 
P1.u Arc* i rp 2 : )  
*=?a ,sa  f:) 

CPOSS SECTZON P-I\-Ei Harquahnla 
RUICH: l lper  Reach B X5: 19.7349 

CROSS SECTION 0- Profile tPPfl 

c r i .  W . I ,  l f L l  
E.G. sloge ~ f t i f r l  
0 Total ,ctri 
Top Width l t L i  
"el Total !fC.S, 
"bl: Chl DpLh , f C l  
Con". Tncal , c t r i  
Length Wtd, I f t l  
"ln ch E: i f r l  

Element 
W C .  n-"dl. 

warning - enerm. loss war greater t h m  1 o f r  i n 2  n,. becreen the currenr ~d croee 
recrion. Thrr may in5icare che need Lor addirional cross secxions. 

CROSS SECTION FIVEP: Barquahala 
RYICX: Upper Beach B R 5 :  19.6465 

TNPLrr 



eank sra: L = E L  ~ r g h c  ~engrhs: channel ~ i g h c  coetf conrr. wan 
a P 7 6 . 2 B ? I D ; I . ? B 7  123455.3716 337 .I . -  

Lctr Levee SLarior=d621.491 Eleuacion=1366.665 
Right Le.,ee ScaLi~n-5L08.7OC LievaTlon-1361.836 

CROSS SECTION OWPIPI. P:of;le IIPFd1 

W.5. Ele" 1 f L l  
"el Head re:, 
L C .  El*" I f = ,  
CriL H . 5 .  I f L ,  
E 3 .  Slope i f r i f t l  
a Total i c t s i  
TOP Width i f L l  
"el ~ o r a i  i f r i a )  
M u  Chl DPth i f r l  
Con" :oral i c c n 1  
im.gth Wtd. ( f r :  
H i n  Ch E l  I f L l  
Alpha 
~ r c m  LOSS ( f r )  
C i E >o** 1 f L 1  

Right 08 
0 . 0 3 5  

3 9 7 . 0 0  
94.10 
91.10 

5 0 5 . 2 5  
9 9 . 4 2  
r n  
0 . 9 5  

3 a n . 5  
9 9 . 5 7  
1.02 
5 . 4 6  

12.68 
7 . 1 6  

liarnrng - The cnerw ewat10n could nor be balanced richin the specllied n-r ai lLerarlanr. The 
~ r o g r m  selected t h t  water surface thar had the learr mowt of error herreen ccrmured 

Warning - The energi loss w a r  greater than 1.0 L c  1 0 . 1  m i .  htreen  the current &?d pie.,iour cross 
r e c t l o i .  min may lndlcare rhe need Lor addrtianal c r o r r  recr lonr  

warning - mrxng the =randnrd step iceratsons, when cne a s r ~ n e d  racer curtace rar  r e r  ewal ca critical 
depth. the c a l c v i a t e d  rarer surface c m  back below c r i r x a l  depth. T ~ L S  indicates char 
nor a valid r*crlris. l  answer. The pro.rm defaulted t o  crrt ica1 depth. 

warning - me par&lic ~earch m e m o d  failed to ccnvcrile or. crir:cal depth. TI,? proprm W;:I LW the 
sronn section r,ic. ,secmr i n e i h ~ d  l o  tlnd criilcnl depth. 

NOLD - ~ ~ l t i ~ ~ ~  criricai depths rere round n i  this locarLon l he crrcicai depth with =he l o w e s t .  v a l i d .  
surface w a r  "red. 

CROSS SECTION R-- brgunhnla  
Xma: Vpper Reach B RB: 19.5602 

Il-1ngs n Values n u =  3 
5ra n Val 5rn n ".I sta n Val 

a 6 0 5 5 3 6  0 3 5 a P 8 5 . 9 1 5  , 0 8 5 5 0 3 6 , 1 5 6  .Ox5 

Bank S c n :  Left light Lengths: Left Channel Right CoeEL Conr i .  rrpm 
a 9 B 5 . 9 1 5 5 0 3 6 . 1 5 6  3 7 5 1 7 7 . 9 a 0 1  311 1 . 3  

CROSS SECTTON O U T m  Profile lPPll 

W . 5 .  E l e - 1  I L L 1  1156.78 Element Left OB Channel Rlghr 08 
Vei Head ( L C 1  O . B P  W L .  n-Val. 0.015 L O B 5  0.015 
E . C .  Elev 1 L c l  1 3 5 7 . 6 8  ilsach Len. ifti 3 1 5 . 0 0  177.9a 1 1 1 . 0 0  
Crit I 5  1 £ L i  1156.8: F i o r  h e n  i rq  L . 1  5 2 1  92 12a.B.'  4 5 . 3 7  
E . C .  Slope ( L C / L L I  0 . 0 1 1 5 1 5  k e n  (sq £ t ;  5 2 4 . 9 2  1 2 a . B 3  a 6 . 1 1  



C Tnco l  i c i s i  4 6 1 0  OL Flow :cis, 4206 3 4  4 6 1 1 i  162 4 B  
T ~ D  X l i L h  l t L l  4 O C  4 d  Top :$id:h i f t !  2 6 8 . 2 3  50 24  8: 97 

Yei Total Ifzlr) 6 . 3 7  >-rug. VE; i f L / s 1  8.0: i . $ i  3.50 
l a x  chi mcb i i r l  1 20 klydZ ~ . ~ p : i  ~ c t !  1.0' z . 4 ~  0 . 5 7  
CYOY TOLD? l i i s l  4Cl::.8 Conv l c f r i  3ii4l i 14ki.k 1345.6 
Length l:Cd i f t !  3 7 2  01 Y p L t e d  Pe;. lttl 2 6 6 . 4 2  50.5. 81.01 
w.n c h  ~1 r t r )  I353.58 sneaz i ~ b / r q  L C )  1 . 7 ~  i . 2 5  0.51 
alpha 1.1: Srreom Pore: :Iblfr r l  1 4 . 2 5  i 6 6  1 8 0  
Frcrn  Lass i t t i  7 . 9 4  C.ul  Vvlume I6c;c-kt! 39 13 2 . 6 :  li 04 
C h E Lalr I C C I  0.01 "-71 5 1  iacresl 34.22 1 18 6 3 3  

*larnlng - The en~rgi loss war greater chon : . G  L: 1 0 . 1  m:. between rhr current ~ 7 d  ~ ~ e v r o u r  cross 
r e i r i o n .  This ma, rndicare the need t o r  addlrromnaal cross sections. 

karnlno - The .ara?c1ic search nethod  called r o  conuer.. 0" crrrlc.1 dEDCh. The D r D g r M  "ill t r Y  the 
cross r F r C I o n  slrce,..ranc method to fine criilcai depth .  

xore - nvlrlple c r l r l c a l  depths were tcuni at rhls 1oc.rior.. me crlt lcal  depth  xrrh the lcverr ualrd, war.= 
rurcac. was used 

Note - Program fou& roprrcrirlcal iiox starting a= Lhlr c r o s s  section. 

CROSS SECTION R T n F  Marquahala 
P-dCII Upper Rcarh B P-5: l i . 4 B B 7  

IUPLT 
D L I C T I D : ~ O T . :  1 2 . 4 8 0 7  
SLaClOn Elrvlclor. Data mum= 8 4  

S t 6  Eler _CZl Lie" .Cia Piex. i t a  El=.# 5:a E l ~ r  
aios ~ ~ ~ ~ ~ i i . s s ~ ~ a ~ a . o ~ ~ ~ ~ s ~ . s j r ~ i a ~ . i a i : z ~ ~ . ~ ~ t ~ i ~ . :  ;ir1353.3ir4rss.~ss1352.7~2 
1569.5:413i2.62i4574.i~ i;52.361181.561 I ~ i 2 . Z S l ~ 9 ? . O i l l 3 5 2 . 1 4 ~ ~ 6 1 7 . 9 3 3  1150.11 
4tll.7061350.2141511 i2l 1350.2d1613.0OSijS0.1DCJ641.:561?50.39846~J.496;?50 131 
it~5.96il~iO.OB4lii~.5t?li49.85?iL5~.?2?11d9.93647~5.lii1149.BO3~7l~.B2Jil4~ 4 3 3  
6~21,6C6ii~?.0'.21~?0 i42il~R.113~~55.049114?.1PZ4760.iS?i349.601~770.1JBlj~9.5~8 
4~94.P!il:349.iOZl~:i.i51i14i 9I7~817.5001118.828~BZi.25Clj14.~851827.361 1 1 6 7 . 3 3  
4R?~.ii~:i4B.245~843.1i71341 4FZ18477iEl?0?.391 ~ B 5 9 . 0 4 1 1 6 P . 1 1 7 4 8 6 6 . 2 7 7  11a9.37 
4872.02513Ji.1ll~BB3.6471111.71i48B7.588;361..7124890.05511~9.6?i4900.lO>il4B.?56 
4912.25~13J!~.l"5<914.109 1145.:249ii.1221>49.1164921.94i11~8.941 i s 1 2  431349.j65 
4154.liZlj39.402~955.?111149.1161970.9211148.6724S19.?i3 llaB064P69 662134.0.224 
1994.40il3&~.4544?9~.90111~i.B715C05.3l5 1 1 4 8 . 6 5 5 0 0 6 4 7 3  13aR.685011.1311148.295 
50:9.1281341.60250:L.8131?~9.1~61~31.1461349.576501~.7~111~9.9865053.4?6:~50.219 
i O I I  27:li5O.4BB5OL'.5?11150.6585071.9~R1350.80910BO.7SR115U.Pi;509d.05ilIS1.43l 
iOP?.iO~llii.516510e.~i21352.029illI.Oi71151.465112~.5i? 1152 5 6  5128.68iJ51.3:9 
il33.L:4:152.20; 1 1 1 5 . 0 L 1 1 5 2 . 2 3 7 5 1 4 3 . 1 5 5 1 3 5 ; . 2 5 8 5 1 4 5 . 5 0 8  i352.:7515468:iI515S5 
11668361354814 5166.251151.9015170.5681155.01~5171.i95115i.1571183.1921~55.~29 
:IPO.7881157.1595191.94i1157.:5?5191.B8911ii.696 5 2 0 9 . B 8 1 3 5 9 . 7 4 R  

Ha3nlng's n Valuer "-= 3 
St. n Val SCa n Val 3:a n V a l  

4 5 0 6 , 2 9 4  0 1 5 4 9 8 P . 6 6 2  . O B 5 5 0 0 6 0 7 3  0 1 5  

CROSS SECTION O m P m  Profile lPFll 

.~ 
Ye: Heal ! L C 1  

L G  E l e i  i f t l  
Crll I S .  lit, 
E.C. Slope ! £ L l f L !  
0 Total , = € * I  
Top Width i t z ,  
',%I T 0 L D . l  i f T . S !  
l a x  Chl mCh i t c l  

-~~ 
0 . 7 :  Wt n-VaI. 

llil.72 l r a c h  L e n  I E t :  
1150.95 F l o w  L-ea ( s q  C:! 

0.017485 Area isq t:. 
4 B S O . 0 0  ?lo." Icfrl 
467.06 Top *iidL'i if:; 

7.01 aug. Vei. l t L I s I  
1.60 H ~ d r  D F P L ~  i t r i  

16678.4 Crnv ,cSsi  

5.93 cwn V O l U L  iacze-fl, 
0.01 Cum 51 (acres1 

INPUT 
Description: 19.3761 
Boaclan Elevation Cara numi IS6 

Fra  El*" s r a  Elera ica E1.r 5ca 1 .  5ta Eiev 
1BL1.9451141.B4438b1.114 1345.681102.8121341.8721114.901111i.~6439:5.P71111i 0 2 4  
192!.0741145.3623952.17113(( 4 7 6  39711144.li64025.70311~2.867 4011.851142 702 
4 0 1 3 . P i i 1 3 ~ 2 . 7 2 1 ~ 0 4 0 . 4 0 6 1 3 4 2 . 6 6 4 4 0 6 5 . 8 2 1 1 1 4 2 . 5 9 1 L ~ 6 P . 1 0 1 1 3 1 2 . 7 7 9 4 1 1 1 . 1 1 9 1 : 4 1 . 2 ? ~  
d124.39913~3.015 4114.531341.0574i51.6171312.8781186.Z44l14j.2194192.8211143.052 
~216.2121341.3Pi~i11.011133S.9134231.1011119.9034211.2211139.P114231.5911119.~48 
4151.981342.0414267.1771141.9194277.57d1341.7694291.?061142.39343CJ 5 0 4 1 3 4 2 , 9 9 9  
43lb.85 1342.84333.639il42.105133B.1551141.88P4394.2i611~1.1254356.578134D.P%8 

4366.5181140.397~372.6311119.5414376.?821339.01i 4383.071339.6114111.4ill34D.I0: 
4398.8131140.22~4414.3181140.3954115.28?1140.5721d1b.7451340.1~14439.11?1143.6>2 
4 4 4 D . 1 6 4 1 3 6 0  5 4 6  4455.321339.1174464.78?1339.116d4yC 7 P 6 1 3 3 9 . - L ?  4 4 8 9 9 2 1 3 4 2 6 4 2  
4493.01813~2.5764515.1451341.8581541.0181342.llb L542.961142.6664547.89: 1341.97 
4iSi.6731341.60?4552.9181141.6114591.16813~1.5181581.85? 1 3 4 1 . 4 4 4 5 9 6 . 3 9 6 1 1 4 0 . 9 P 7  
l6Ol.7681340.77766~0.0921140.6014615.9991140.4724616.~i71140.5534618.BJii110.742 
4610.?851311.6261616.1111142.3981642.PP4lJ41.1714652.1611341.P311656.7iS1311.PlB 
466?.1811342.011 46911141.474 4 6 9 9 . 0 5  1142.654710.61911A1.2414717.87i1341.547 
4 7 2 4 . 4 1 1 1 1 4 1 . 6 6 1 4 7 3 3 . 9 2 5 1 3 4 1 . 5 4 3 4 7 4 0 . 9 1 L 1 1 4 3 . 3 P 2 4 7 4 7 . 6 9 9 1 3 1 2 . 5 1 5 4 1 5 1 . 5 2 6 1 3 1 1 . 7 2 8  
4767.34il~4l.7894781.2121141.5374781.8011342.6014785.8641342.3~14796.8521340.11J 
4 8 0 4 . 0 4 3  1360 614811.8:61141.1184816.01?134l.lil4BIB.245134i.1-l~%21 P2II141.211 
4810.2111340.1264836.0781339.75i1841.916134~.111 &844.391341.7-34846 6161341.711 
48550691341.681 4 8 9 ' . 8 7 1 3 4 1 . 6 6 : 4 P 0 0 . 0 8 3 1 3 4 1 . 4 9 6 4 9 1 2 . 3 i 3 1 3 4 1 . 5 6 9 4 9 3 2 . 6 7 6 : 3 4 0 . P B 5  



1Unl lnE"  n V.l"ES .I"",= 
5ta n ".I st. n V a l  St. n Val 

3 8 6 1  9 4 5  . 0 3 5 1 9 8 1 . 2 3 1  OBSSOIt.07B O J 5  

~ a n k  st*: Lef: i i i ~ h i  ~enp i ' l . :  LePt cn-.el eight cretf ranir. bm 
4989 1915014.078 5 7 8  5 7 8 . 9 6  50C 

Left L ~ Y P E  SLaLlOn=43DI 5 D 4  Elevat10n=1342.??3 .I 3 
RlehL Levee 5L.LIOn=5175.715 Elerarion-1342.566 

CROSS SECTION OLPIPlr: Profile hPF41 

W . S .  EleY (EL: 1342.11 Elemen: 
Ye:  Head I f : )  0 . 6 5  WL. n-Val. 

Left 09 channel ~ i g h r  OB 

L C .  Elev I f t l  1142.16 Reach Len. i t k !  0 . 0 5  0.085 0.035 
C l i L  W . B  ( f r i  ljlZ.40 ?low i v e a  f r !  5 7 8  O D  5 7 8 . 9 6  500.00 

E . C .  Slope ( f t i f L i  0.016966 i v e a  (rq f r l  613.39 1 3 125.8: 

P Total i;tsl 4 8 5 C O D  FLOW ICfS) 619.29 2 2 1 2 5 B i  
Tog Width l l r l  -15 .07 T~~ l l id th  i f t i  4 1 0 0 . 4 4  51 .17  6 8 7 . , ?  

"el Total ,fC,S, 6.30 .%vg v e i  ~ f c / = i  
5 6 2 . 1 0  2 1 . 7 9  127.51 

I(= Chl arb IttI 6 . 6 5  2 . 2 4  1 . 4 6  3 . 2 7  nYdr eepth ( t r j  
C O W .  iota1 i c f a l  3 1 2 5 7 2  conv. i c f s i  1.10 0.98 0.91.  
L e ~ g i h  ULd. ( i t )  5 7 1 . 8 4  ~ e t l e d  p e r .  i f r i  31569 .6  416.2 5:So.i 

nra cn EI i t t l  li4O.BI She.: ( I ~ I S ~  ~ t l  5 6 3 . 5 9  2 4 . 8 8  1 2 7 i e  

L p h a  1 0 5  S t r e m  Power l l b i f :  1.11 1 . 0 3  1.01 
FrcLn Loas ( f r )  9 . 6 5  Cur Vnl- Isir~-fr) 7 . 7 1  2.30 5 . 6 8  
C b E LOSS i f t l  27.39 1.66 10.lB 0 0 4  C"m y. (acres, 2 5 . 2 3  1.20 4 . 5 6  

warnin. - The merw eguarion could nor be balanced w r ~ h i n  the z p ~ ~ i L i e d  n-r at iteracianr. 

Pr09:U selected the rarer  svriacc that had the  least a m o u t  becwren caZ:red and 'IEuned values 
i i a r n i n ~  - Divided f l o w  c o w t e a  for this crD..-her-.ion. 
Xammo - The energy loss was . r e a r c  rhm ; D f: 1a.i - I .  Ntrea the cvrrenr Md prevrour 

section. %is may indicate the need for additional rcctions. 
Nore - Rulri?le crrcic.i depths f0w.d a: r h l s  loc.t;on. =he crirrc.~ depth loue.r, valid. vaier surtare *as used. 





k S. Elel. i £= l  
vei sea* i f t i  
F G  c1.v l f l ,  
iZlL 1 % .  l t L I  
F . C .  Slope I f C i f t ,  
P Toral !clsl 
Top riidth ittl 
Ye1 Total i f L r l  
n x  Chl L2th l r t l  
comr Toci i l  rccs, 
Length r i t d  i f t i  
M m  Ch El I f C I  

- - - ~  -~~~ 

W L .  " - V a l .  
Reach L e n  , f L i  
Flow i u o m  i s 9  L t l  

WarninG - The enerpy e w a t i o n  could not be balanced Withi" t h e  s p e s i E i e d  " h e r  oc icerar1oos. The 
proarm used cri r ~ c a l  depth for the water surface and continued on w i t h  the calcuiatranr. 

warning - ~ i ~ ~ a ~ d  £lor C O ~ U C ~ ~  cur t h i s  cross-rect~on. 
warnine - The enerw loss was greater than 1.0 t k  10.1 m i .  betweon the cuiienr and i i r e v i o v s  cross 

e n .  ThlS m y  rndicare t h e  need for  additlorn1 Cross =ecrionr. 
- m r i n g  the standard rrcp i r erarrms .  rhsn r*e asFvmed rarer rurfnce war set ewa1 t. critical 

depth. t h e  calcularad rarer surtmce came back b e l o w  critical depth. ThlS indlcares t h a t  there is  
 no^ a s . r ~ c r i t i c a l  nnnver =he proprm defauitsd to critical depth. 

m z e  - m ; r i p l e  deprhs were found a t  =his locar~on.  he cririsal depth w i t h  t h e  l o r e s r ,  va l id ,  r a r e r  
rurfmce war used. 



Blement 
I t .  r - v a i .  
Peach icn. l f r l  
Pior &Tea irs LC, 
&Tea i r y  t t i  
Flow icis1 
TOG Uidrh rtt: 

vri. I f t / ~ l  
H)dr DepLh ( L t l  
Con". , < * % I  
*erred Per. l f r i  
shear !Ib,sp r c ,  
3:rea.m Parer  i l b / t L  r i  

L e f t  OE 
0 . 0 2 5  

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

, .dB  
0 . 5 6  

8 4 7 4 . 5  
4 7 4 . 0 8  

0.36 
1.26 
2.92 

Narninii - Divided fro" compulF6 tor rhir  cro..-secLion. 
Warnlnii - ?he e n e r ~  loss w a r  orearer than 1 . 0  i r  10.1 m i .  betrcen LhP Current and prevlour CTOSS 

secrlon. T h l r  nay rnZicate Che need lor additional croer recrionr. 
Warnlna - The naraha1,; nethod iailei :o converoe on critic.l deprh. The or0.r- will r r i  rhe 

CPOSs SSCTTOI PTYEL: Harwahaia 
PEACH: SpllLI ES: 19.6872 

Bank S r a .  L e f t  Rlghr Lengths:  Left Channel Rlght ineft CsnCr. -am 
4 7 5 : . 0 6 5 5 4 8 1 . 2 8 7  167189.4667 230 1 - 3  

Rlghc Levee Starion= 5 1 7 7 . 4  Ei~~aCion=1378.801 

CROPS SECTIO~. omPCrr 

W.5.  Elev ILL1 
"el Head ! I t 1  
E . C .  Elev ! L t l  
crit W . 5  r f C I  
B.C. Slope IFLlft1 
Q =oral i c l s l  
Top Width i f r l  
Y e l  Total l L r , e l  
wax C h l  i p L h  
Can". r D r a l  i c t r i  
LeTI.Lh W C Z .  i L L l  
M i r  ch EI l r c i  
i : ~ h a  
CTCC" LOIS ILL, 
C 6 E Lo16 i f L i  

P r o f i l e  %'SF11 

1174.06 
0.06 

1174.12 
1373.41 

0.0:014, 
l l D . 0 0  
Ili 2 3  

2 . 0 1  
2 . 0 5  

1 4 8 9 . 4  
181 .47  

1372.00 
1.00 
3 . 0 3  
0.01 

ElemEnr 
W L .  n-val 
Reach Len. I L L 1  
Flow area isp E L I  
Area lea ILI 

Wetted per. I ~ C I  
Shear Ilb.ra I c i  
$:rean PDuer i l b / l C  r ,  
C"" Volume lacie-LC! 
"urn 5A ,acres1 

Warnin. - The conve~ance ratio iucrtrem convcvance divided bi dovnrrrem convevancei rr  less 
rhan 0 . 7  or greater L h m  1.4. m i r  me,. lndlcare the need Lor eddrtlonal r r o s r  section. 

Warning - The snerW loss w a r  arearer rhm 1.0 L C  1 0 . 3  mi. berueen the current and previous cross 
reccion. m i r  m y  mdrcake Che need for  addiC1on.l crass section.. 

CROSS SECTION P I W E :  Harquahala 
REACH: Split1 ES: 19.6513 



Alpha 
FrcCn Loss (frl 
C b E LOSS lftl 

1370.94 Element Lefi 08 Channel Pimhc 08 
0.14 W i .  n - V a l .  U . O t i  

1371.08 Reach Len. l f t l  1 l 4 . 0 0  272.81 298.00 
1370.67 Flow Area irq €ti 5 0 . 5 8  

0 0 2 P l l i  Area (rq t r l  5 0 . 5 8  
150.01 Flow ICfsi I S 0 0 0  

1 6 , ; s  TDF Width !*TI 7 6  7 5  
2 . 9 -  i i v g  v e l .  ( f r / r i  1 9 -  
L . 7 7  H V d r  OelLh (fCl C.6' 

~ ~~ ~ ~ 

272.81  erred per. rfrl 7 6 . 8 3  
1169.17 shear ilb/lq It1 1.21 

1.00 stream ~ o w c r  rlb/fr ri 3 . 5 l  
1.71 C u m  V O ~ Y ~ F  Iacre-tLI 0 00 2 2 6  

*I;nmg - me conveyar,ce ratio :upscream conveyance drvided by *omstream conveyanc.l is less 
Lhnn 0 . 7  o: grearer Char, 1.4. mis m y  i n d i c a C ~  * e  nee* for addrrlonai sr0.r sections 

warzing - The enerw :osr war  orearer rha" 1 O t c  10.3 m,. b~tWFe" che current and previous cross 
recrron. This m y  indicate the nee* for a d d i t i o n a l  cross recrrona. 

CROSS SECTION RIxIFA " a r e a h a l a  
R - d C B :  Spl'LI XB: 19.1097 

aanr Era:  ~ e t t  Light ~ c n a t h ~ :   eft channel xight ~ a e f f  conrr. mar, 
4 8 5 6 . 8 3 5 5 6 8 8 . 1 8 4  1662006815 260 .I . 3  

Plvhc Levee StaLlon- 5 0 6 0 . 5 7  Elevarinn=l367.551 

U.E.  ~ : e v  i f r l  
"el ~ e a d  l r t i  
E.G. 51ev l f r l  
Crlr W . S .  , t r ,  
E.G. Elope I l r l l c )  
E Toral irfsl 
~ o p  widen ifr) 
"el rota1 ifL,r, 
x u  chi D P C ~  l f r i  
Con" Total lcfsl 

1 3 6 1  2 5  Element 
0.06 WL.  "-"a> 

1 3 6 ? . 3 1  r-each len, i f r l  
1366.46 Flow rirea lrq f t i  

0.007914 Area i s y  L L I  
150.00 Plow I c t s !  
81.69 Top Width IfLl 
1.95 i v ~ .  t i e l  iftirl 
2.12 Hydr DePLh ,fCI 

1686.1 Conv, l c f r i  
Lenvth W T d  l f r l  200.69 Wetted Per. ifL1 8 2 . 0 9  
Bin Ch E l  iftl 1365.16 Bhcsr I I b t e ~  f r i  0.16 
lipha 1.00 SCrem Power rlDitC 61 0.90 
rrctn Loss ifri 1.79 C w  Yol- iasre-EL: 0.00 1.86 
C h E Lo55 lttl 0.00 Cum U i a c r ~ s l  1 . 8 7  

warning - The enerm loss r m s  greater Char, 1 . D  f c  i l .? rnl. berrecn the cvrrenc nnd previous Fr061 

section. ~ h i a  may indicate  the need for additlone1 cross r e c ~ . ~ n r .  

CROSS SECTION XIYEI: H a T e D h a l a  
IPACH: S p l i t 1  PS: 1 9 . 5 6 1 6  

T N P W  
Description: 19.5616 
S r a L l m  Elevat ion  DaCa nun= 6 8  



Bank s r a :  L e t t  R,.hC Lengths: L e t t  Channel Right C o e t f  contr.  m a n  
4911.40617?7.4J6 1 7 5 ? 0 7 8 0 B ?  2 - 2  1 . 3  

~i.hr Levee 5car~on=i052.30B CIe , , ~L lon=  1367.35 

CROSS SECTION O m P m  Profile "Prli 

W . S .  Elev , t r :  
V e l  Head l l c l  
E . C .  EleY i f L i  
CTII W S  f t '  
E i .  Slope : * ' , f t 1  
Y ToLal l c f s l  
Top WldCh ! f L I  

l o c a l  1 f t / S i  
Mar Chl opth r f r )  
corv r o t a 1  l c f r ,  
Lengrh ULd. I f L I  
"m Ch $1 l i r ;  

Elemenr 
W L .  n-VD1. 
ieach Len. I  tC1 
PlO" Area 1rq f r )  
ke. irq t c i  
Plow i C f 5 1  
rup width (it, 
h4. "el. i f t l ~ l  
HYdr Depth ,it, 
"0"". i c f r l  
We==** P e r  I t C I  
Shear ilb/rq t T I  
stre- power llbifr 61 

Cum Volume ,acre-fll 
Cum ** ,acres, 

* ~ r n i , , y  - The e1,erm. 10.. vnr grearer than 1.0 fC 10.3 rnl.  between che cirrFnr and preuiou. cross 
3ection Thl. m y  i n d i c a t e  rhc need for addirional cross  reccions. 

CROSS SZiTTON RIVER: Harwahala 
R D I C H .  SF1:LI RB: 19.5223 

ILiPVT 

Bn-.k ira: Left i l s h t  LengLhr: Lefr Channel Right Coeff ConCr. man 
4442.6595BZi.212 178186.7914 2 9 5  .1 

CiOEE sECTIoN o W P m  P r o f i l e  l P s l l  

W . S .  Plev : t t l  1163 115 PlmenL Let= 08 C h m e l  Right OB 
"el Head t t t l  O DS WL. " - V a l .  0 . 0 6 5  
E . G .  Eler I l r l  1363.10 leach L E ~ .  I f = )  l?B.OO 186.79 2 9 5 . 0 0  
c r l ~  W.S. I ~ T I  slow k r a  !rq f r l  B : ~ B  
E.G. Slope i f r l f t i  0.011175 i i r ra  i l q  i L i  B Z 4 B  
0 Total I C E S :  150.00 Flor i c l s l  150.00 
TOP Widrh i € C !  143.40 To2 Widrh ! < t i  143.40 
Ye1 ToCa l  i t r i r !  1 . B 1  Aue. Vei. I t t l s ~  1.82 
M x  Ckl q:h i f t l  1.17 HydT. DepLh l t r l  0 . 5 B  
Con" Toral ( c f s l  1301.9 Conv. I c f s l  1101.4 
LengLb ULd. : E t )  1 8 6  7 9  WeLted Per. !EL:  1 4 3 . 7 4  
Hln Ch El l f f l  I360 68 Shear ! I b l s q  t r l  0 . 4 8  
Alpha I 00 Stream Power ! I b / f t  s l  0 . 8 6  
Frczn Lo33 l l c i  1 92 C m  Volume (ac re -LL I  0.00 1.21 
i h E Loss , f T ,  O.Dl Cum 5ii ,acres, 1.10 

Warnin. - Olvided flow corpured for t h i s  cross-recrlon. 
V a r r i l i v  - ?he energy loss w a r  greater than 1.0 ft 10.: nl. between the c u r r ~ n r  and 

s e c t i o n .  This m y  indicare t h e  need tor addi t ional  cross ..c:irns 

CROSS SECTION RIVER:  Harwatlala 
L W H :  Split1 i s :  19.4869 

I N P W  
Description: I D a 8 6 P  



BM~; sra: ~ e t c  R I F ~ C  Lengths: L=EC chavlel Light CDEIL con==. man 
4 9 6 4  685748.213 15916953ll 1 4 3  . i . . 

~ i ~ h i  iei-er S t a L l o n = 5 1 8 7 . 3 ~ ~  Eieuatlonsll65.00: 

. 
i i vg  V.1 i f L / S I  
My*. Depth i f < ,  
c v n u  ices: 
ueczea Per. if:! 
Shear Ilh/sg ELI 
Strean Power ilb/LC ri 
C u n  vo1"me illcre-LC! 

W a r m i n g  - The enerw lor5 was .reace= t h a n  1.0 f r  1 0 . 3  r n i .  between rhe currenr and previous croSS 
r e c ~ l o n ,  mir may mbira:e .he for addiclonal crorn secrians. 

CROSS SECTION Rim: Barquahelo 
LW.:H: B p l l L l  PS: 19.3980 

"a;L,ing.s n 'ialues ?..a= 
s t *  n Val sre n vai sca r. val  

4 7 6 1 . 3 2 1  0354946.181 . 0 6 5 5 D 1 9 . 8 P P  , 0 3 5  

CPO55 S E C I I O N  OWPLT 

W . 5  E k Y  I F L I  
"el ye.* if:! 
E.E.  e lev rfri  
CrlC W . S .  i t t ,  
L C .  siope i L T l f L I  
Q m r a i  ccrri  
Top Width I f C !  
"el Total l f r l r l  
H ~ X  chi ~ p t h  i f t i  
Con". T o t a l  I c f r l  
length WLd. l f C 1  
nln ih EI ( f r r  
Alpha 
Frc." LOSS , f L i  
C h P Loss  :LC) 

warning - T ~ L  c o n v e y ~ c c  ratio (upstream conveymce divided by dornrrre- sonvEyMc=l is less 
t h a n  0.7 or greater than  1.4. ~ h l r  may mdicate che need for abdlc>unal sections. 

warnin. - A Elow r p l l t  w a r  encountered. Th. pr0.m L l r s C  ca lculored the monent* of both channels 
belo* the ,ulcLron. Ul energy balnnc. was p e r f o m 6  .cross =he ,ulsLio" i ron  the rrr.a," "irh 
the hlghesc monenrvm d o m s c r e m  co rhr secrior.  uprrream. 

Warnmg - me enerw loss was greater Lhu. 1.0 f t  (0.3 mi. between Lhe Current and preurous cross 
section. =hie m y  indlsare the need tor a d d ~ ~ ~ o n a l  cross sec~~ons.. 

CROSS SECTTOII S-P: Bm~quahalO 
PEACH: S l i L  % RS: 1 9 . 3 1 1 5  

rnPW 
Descriprlon: 19.3216 
Station Elel-&Lion Data n u -  2 2  



S L ~  E l e ~  5 L 6  Eier, SCa Eiev 5:a Elev SCa Elev 
4116.06<135:.12347i6.431 1356 7 9 2 7 9 3 . 2 8 1  i?iO.434:9E.1711350,li616?C 9:311i9.0n9 
482311d13&8 805a84;.Ilti345.04448Ci.663 11<5 55C953.5411346.885485?.23:il:7.112 
iBi9.065i34B.761 4?CO.06114-0.091Oi2.~5il:4?.2<1194?.5liliib.7Z8496i F S i  I I i - 2 1  
4164.9C41346.3&64965.1621317.0014977.50:1146 3215000.222 1346.761001 -9Zli47.616 

Harnlnr's n .,aiuer n u -  
$ L O  P V.1 SLL n V a l  5ra n "Ill 

4 7 5 6 , 0 4 4  .0144911.316 .051501?.62: 0 3 5  

Bank Sra. Lefr LlghL Lcnorhs: Le:t Channel Riohr Caeff ConLr. -an 
491i.iS6SOn;7.622 l 3 R 4 3 1 . B 4 4 3  1 2 5  . i 3 

Left Levee SLatlon=&?li.156 Eleva:lon=ll43.244 
Right Levee 5ta::on-5017.622 ElevaLlon=ll4P.li4 

i < Z .  l l e u  If?; 1347.47 Llerncnt Left DB i h m o l  Sight OB 
Vel Head I f L I  5 . 0 ;  i l r .  n-Val. 0 . 0 6 5  
E.:. tie" l t t l  1347.49 Peach Len. !Lrl 338.00 131 a4  325.00 
C r i r  k 5 .  i f c I  1347.16 Flow Zxea isq t c ,  22. Bi 
E . G .  Slope I t r / f r i  0 . 0 0 7 7 2 5  Area isg t t l  2 2 . 8 2  
Q Total l c t s i  10.00 Flow i r f r l  2Li.00 
Top WidLh I f ? )  43.01 TopWidth l f r i  43.04 
Yel Toral i f r ,  rl 1.3; IYV. Vel. i f r / r !  1.11 
Hax Chl mLh :It! 0 7 i  H y d r  CepLh i t L !  0.53 
C o n u  Toral lctrl 3 4 1 . 3  Conv. l c f s !  341.1 
Length w:d llri 3 8  Wecred Per. l f t )  4 3 .  1 4  
H i n C h E l  l f L l  1346.76 Shear ilblrq f C !  0.26 
Alpha l 00 S t r e k ~  P l r e r  llb/fr r l  0 .34  
FrcLn Loss ! i t!  - .  5 4 1  C-. volume (acre-fr! I .  08 0.8s 2.97 . o E Lars i f t !  O O O  C-. Ui (acres1 1.47 1.63 2.08 

Warning - me conveyance ratio lupstrram canveyance divided by dornsrrervn convcyancel is Less 
than 0.7 or grearsr rhvl 1.4. T"i. m y  indlcare the need for additional crass sections 

Warning - The cnerw loss war arearer than 1.0 ft 1 0 . 1  m l .  bcrveen the current and previous crors 
section. ~ h r r  say indicate the "eed far addir1on.i cross eections. 

CROSS SECTIOU PITEE: Hlrrmahali 
RPACH: Spll:  I& P I  I92198 

nar.k zra:  eft llgnt ~ ~ ~ ~ r h r i :  Lert ch-el xighr coeft clntr. wan 
4 8 5 7 6 5 7 5 0 0 1 8 3 3  177381.3855 159 I I 

:.eft Levee SLation=4918.021 Eleuatron=ll42.3119 
IlghC Levee SLation=5091.811 Eleuetion= 1343.54 

CEO55 BECTIOH OWPUPI Profile * P F t l  

W . 5 .  El=\, Itt;' 11d1.99 Elerncnr Left DB Channel irghl 08 
V c l  Head l t t l  0 . 0 7  W L .  "-Val. C . 0 6 5  
E.G. Elev I E T I  1342.06 Reach L m .  i l r l  377.00 381.39 3 5 9 . 0 3  
CIiL W . 5  l f t i  Illl.77 Flow Area i s q  f r i  1 4 . 0 5  
E . C .  Slope t f T i f l l  3 .022332 Area i s q  LLI 14.05 
Q Total I ; fvl  10.00 Flow lstsl 10.00 
Top Vlidri. 1 ! L I  28.36 Top Width I f L !  28.36 
Yel T o ~ a l  l f t l s !  2 11 A v g  Vel. iftirl 2 . 1 3  
H- wth irrl D s e  H Y ~ T  a y L h  I ~ L I  0.50 
Conv. Taral lcfrl 200.9 Con%.. lcfrl 200.8 
Length WLd. I f L !  381.39 WeCLed Per. i f t !  2 8 . 4 4  
nin ch ~1 i f r l  1341.31 shear ( ~ b / s q  t t !  3 . 6 9  
Alpha 1 . 0 0  S L r e m  Power i1blfL r ,  1.67 
PrcLn Lass IfL1 5 . 0 7  C u ,  Volume (acre-ftl 1.08 0.71 1.97 
i h E Loss IfLI 0.01 Cun 51 Iacresl 1.47 1 2 B  1 . 0 8  

Warning - The conveyance ratio lupsrrem conueyance divided by d o r n s t r e m  conueymcr:  1s less 
than 1 7 or greater rhm. 1.4. ~ h l s  m i  inlicate =he need tor add~ticnal crors rccrlonr.  

warning -  he enerw loss was greater than 1.0 f t  1 0 . 1  . I .  becuren rhe surreni md p r e v ~ ~ v r  srDEr 
s e c t i o n .  Thls may indicate the need for aMiL~;mal cross sections. 



irl. L r f ~  Pigbr  Lenwthc: Left Channei P i o h l  Coetf Colrr. Wm. 
4 1 7 8 . 7 3 2  1 0 5 1 . 7 7  i l d l C i 6 . 6 1 S S  aJR . A .1 

LcfL Levee i:aL;on=49iB.7>2 Elevar;nn=ll>7.ll; 
P.ighr LevPC ZL&Limn= 5 0 5 6 . 7 7  Elevat ion= 1 1 n . 6 B  

W . 5  Ei*., i f = ;  
"el Head i i C l  
E . G .  r.ev ,frl 
crit i l .3 .  cf:. 
E.G. Slope I t t  Lrl 
0 l o r n 1  , : t i ,  
Top WldLh lfL, 

"el Tom, ltLlSl 
war chi Dptn [ E L )  
Con" Toral i c f r i  
Length wed. ii:i 
Wl" Ch E l  ifti 

-~~ .  
W L .  n-Val 
Reach L?r. (Etl 
?;OW irea ;so  crl  
Area ,so t L '  
~ 1 : ~  I C ~ S ,  

rap Width tfr! 
W Q .  v c l .  ! r r i r i  
HYd* Depth iftl 
Con". i c t s ,  
*e:Led P e r  ifLI 
shear i;b/rq r r ,  
strean ~ o w c r  : l b / i ~  sl 

warning - The EonVPyanCC ratio Iup.Lrean conveyanc. divided by dounstrean conseymcel is less 
roan 0 . 7  or p r e a r e r  c n m  1 . 4 .  Thi. m y  rndlcare .he need for additlanal cross sections. 

werninii - The energ. lor. war greater than 1.0 L r  (0.3 a,. between =he current and yreviour cross 
recrimn. This may indicate the need tor additional FTOII sections. 

B M ~  St.: LefL Rlaht Lengths: L e f r  Channel light Coeff Conrr ExpPn 
4?59.7365008.631 4 2 1 1 1 5 . 8 3 1 1  1 4 2  I . > 

Left Levee Sration=4?597PL Eleuar~r,= 1 1 2 . 9 1  
Blobt Leuee Srationi5008.631 Eleuarion-1119.655 

CA055 SECTION OWPIR.  

W - i .  Elev  :ft, 
<'el Heed I t t !  
E.C. E l c Y  i f T I  
iTiL W . S .  I t L ,  
E C  s lope  (frtfr) 
0 Total I C E S )  
Top Width ifLi 
"el Total ,r*.,ri 
Wax Chl mrh i t c l  
CCIIY.  TOLdl : c 5 5 ,  
LerOth W C d .  i f r i  
nln ch EI i t r :  
Alpha 
Frcrn iorr ifLl 
C h E Loss I f t i  

1328.86 Element  
O 11 W I  n - V a l  ~~ -- 

1321.99 ie l lch Len. i t r l  
1328.77 Pior Area i s g  fLI 

0.01080 U e n  lrri Lri  

~~~ ~ ~ 

a t a s s  w-rrea per. : f r i  
1327.96 Shear llbisq f r i  

1.00 screan Power ilb,tL r !  

CROSS SECTION RIVER: 'iarwahala 
-CH: 5rllC l.% RS: 18.9967 

W S V I  
Description: 1 8 . ~ 9 6 7  
Scarion ElruaLlan DaLa num= 21 

SLa Elev Sca Elev 5ca Elcv S r a  El=,, SCa Elev 
1894.3611321.1?24911.5111322.883~?18.15?1322.i7SdP20.2221322.1144927.9711311.367 
d ? 3 3 . 1 7 8 1 3 2 2 . 2 0 8 ~ 9 3 1 . ~ 9 ~ 1 i 2 2 . 4 4 1 ~ 9 ~ 7 . 2 3 8 1 3 2 2 . 1 1 2 ~ P 5 5 . 9 7 4 1 3 2 2 . 5 2 d ~ 1 6 6 . ~ 2 8 1 1 1 2 . 4 4 6  
4 9 ~ 8 . 7 5 2 1 1 2 2 . 2 0 P 1 9 % 0 . 1 1 2 1 3 2 2 . 1 0 1 ~ 9 9 ~ . 8 3 ~ 1 3 2 1 . 1 0 ~ 4 9 9 ? . 8 9 1 1 3 2 1  2145001.6851121.486 
5 0 1 4 . 6 1 2 1 1 2 2 . 6 1 6 5 0 1 1 . 4 4 6 1 3 2 2 . 6 2 6 5 0 3 6 . 5 5 1 1 3 2 2 . 7 P 1 5 0 1 8 . d 9 1 1 1 2 2 . 9 1 5 5 0 5 1 . 5 5 8 1 1 2 2 . 9 6 1  
5 0 5 t . 4 7 2 1 1 2 2 . 9 1 5  



ea7i s z a :  ~ l e h r  L e n g t h s .  ~ = f t  cnaMel R W ~ L  coetf tint: 
49787525018446 4 0 7  4 2 3 . 5 0 -  419 . . 

i e : L  Levee 5:aCIon-1955 9 7 4  EleubCian=ll22.5:< 
~ ~ ~ n r  L~~~~ sra:ron=i~51ii@ EI~~~:~~~-1'2:.9il 

Vel Head ,fCi 
E c .  El*" l f t i  
CTlC W E .  ! f L ,  
P C .  slope ( i t l f r  
'i ?oral iCfEi 
Top hldrb l i t ,  
"el l o l a ?  i t r  s l  
'lax C h l  h l r n  : E L 1  
c n n v  T u r a l  ,ct . ,  
Length :Wrd I ' L '  

nin ct rl  i f = )  
alphe 
rrctn Loss (:r) 
C h E LOSE ( 5 : )  

1322.52 llemenr 
0.03 It. n-Val. 

l3iZ.55 Reach Len. ItLl 
13ii.i& P l o w  Lrea 1.q IL, 

0 0 0 6 3 8 7  i v e a  i rq t c l  
30.011 Flow i c f ~ l  
5 7  00 lop *idLh i f t ;  
1.2s *rrg, Vex ,er,si 
1 3 1  H y b -  Depth It:, 

3 6 4 . 2  C o n v  ! c t s l  
6 2 2 . 8 5  Wetted Per. : f t l  

1321.21 Shear ilblsg fLI 
1.06 SLI~M ?owe= l l b l f t  rl  
6 . 9 8  Cum V O 1 m e  ( a c r e - t t l  
3 . 0 1  C m  5 A  IdCTesi 

warnxn. - The conveyance ra t io  ,vprrream sonveyw.ce divided bi d D m r L r r a m  conreyw.ce, is less 
cnan 0.7 or g r o ~ r ~ r  r h a ~  1 . a .  ~ h i r  may rndisste the need for a d d l t m n a l  cross sections. 

wrrnrng- T ~ F  e n e r ~  loss war grrarer chw. 1.0 f r  i o . 3  ml. between =he carrent mnd previous cross 
SrcLion. This w y  mdrcate Chc need for eddltlon.1 cro.. sections. 

warnin. - p a r b o l i c  search mechod farled io converge on crirical deprh.  he pro~ram rill c r y  the 
cross recr ion rlice/iecanr merhad Co flnd c r i r i c a l  depth. 

,jOce - x ~ ~ ~ ~ ~ I ~  crrrrca: depcn. were found L ~ L S  loiation.  he c r , r l c a i  depth wirh the irresr, ~ a l i d ,  rater 
surface war used. 

CROSS SECTLON En-L. Haryuahald 
RUICE S P l l L  I I  RS: iB.9155 

I l iPrrr  

Bank B t a .  Lefr Right Lcnvrhs :  Left Channel Liphr Coeff Contr. -an 
d9-1.lii5007.i9I 3 5 4 1 4 6 . 1 6 5 8  2 1 B  I . 3 

L e f t  Lev?? ILaLlOn=447?.176 Elevation-llll.681 
Righr Levre B~atI0~=5007.193 E l e v a r i o n - 1 3 1 6 l l Z  

CROSS SECTION OmPL" Profile lPFll 

1. Elev I f t i  1 3 1 5 . 3 8  E l e m e n t  LefL OB Channel Rlghr OE 
re ;  Head 0.17 WL. n-Val. 0 . 0 6 5  
E C.  E l e v  l f r l  1115.55 Reach Len. i t t l  50.00 50.00 5 D . 0 0  
Crlr W.5. i f t I  1315.38 Flow i v e a  i s q  t t :  9 . 0 8  
E.G. Slope ifrift, 0.086150 *el irq Lrl 9.08 
Q Tocai l c f r i  3 0 0 0  F l o w  l c f s i  1 0 . O L  
Top k'idrh l t C l  2 6 . 0 5  Top *idrh l f r l  26. DO 
Vel Toral I t r i r .  3 . 3 0  A"5 7 e l  i f r / s !  3 . 3 D  
Wax Chl Wrh ( f c i  1.15 Hydr m p r h  ( f r i  C.15 
Con" Toial lcfr: 102.2 Conv rcfni 107.2 
LPngTh W L d  ! < t i  50.00 "erred Per Cfri 2 6 . 2 0  
n m  ch EL ~ r t i  1 3 l a . l a  shear o b i s q  ~ r i  1.86 
Xlphe 1 . 0 0  Stream Power l i b l t :  s i  6.11 
~rc:n ~ o r s  ( t r l  0 . 4 9  cum volume (asre-fr' 0.06 0.01 0.17 
C h E Loss i f t l  0.06 Cum S*I (acres) 

warning - The enerrj eyuacion could no= be b a l ~ ~ r e d  Withi" rhe rpeclficd nrvnber or iterar1on.. The 
prnpram used cririca1 depth tor the water surface and r~nrinued on "lth =he calc"latronr. 

Warning - The conveyance ratio (upstream conveyance dlvlded bi domsrream conveyw.cc: 1s l e s s  
rhan 0.7 or siearer than 1.4  his .ray indlca:r r h e  need for addlr~onal 

warning - The enerw loss was greater khan I 0 t L  10.3 r n l .  between t h e  cuir.nc and prev10us cross 
section. r h l r  nay indrcate the need for addirronal CTOSS 

*arning - hlrinv the standard rcen iteral~ons, when the assumed water surface r a s  set equal to crlrical 
depth. the calculared rater surrece s m ~  back bein- crlrrcal deprh. This i n d r c a ~ e s  char there .s 
not a valid rvbcririca, w r e r .  The progrm defaulted Lo crlrlcal depth. 

Wair.lng - The parabolic rearch method talled to converg? on crlclcel depth. The program rill try the 
cross sccrion sliceirecmr method to t ine criclial Ecpch 

~ o c e  - mlcip le  c r ~ r l c a l  depths were found ar this locarion. l he c r l ~ ~ c a l  depth ~ i r h  the lovcsr, 
surface was urea. 

CROSS SECTION R m R :  Marquahala 
RUICB: 5 F l i t  1s R5. 13.3158 

TNPrrr 
Description: 19.3158 
S t a t i o n  Elevation Data mum= 4 2  

sca rlev  lev sta st. elev ste slew 



w . 5 .  Elev i e r ,  
"el Head i f t ,  
E.G. Eler l i c i  
cr>c W . 5  i E C 1  
E.G. Slope iftltCi 
Q Toral Icirl 
Top Width ItLl 
uel Tvrai (ft/sl 
Sax Chl t v i h  l t c l  
con-,. i c e s ,  
Length WCd i L L l  
s i n  c h  LI itrl 
%&ha 
F r c m  L O S S  , t r ,  

Wi. "-"el. 
Peach Ler. Ifti 
Fior Area irq fil 
Area i s q  Ltl 
Fior lcfri 
Top Wid=>. l f t i  
A .  " e l .  i f t i * !  
Hidr. Depth l f c i  
conu. l c t l l  
Wetted Per i f c l  
shear l>b,*ii frl 
s t r o a n  power i l b / l r  s! 
Cum "01-r ,acre-ftl 
C m  51 ibiresl 

 he energy eymari~n could nor be balanced within rho s ~ c c ~ f i e d  nvmber of irernrionr. me 
progrm used c r i r i c a l  depch f o r  rhe water rurcaco m d  ccnt:nued on with the calcu~acionr. 

The conveyance rlCla l u p r C r e M  conveyance divided h domrrrem. conveyancel 1s less 
than 0 . 7  or greater Chan 1 . 4 .  This may lndlcare rhe nerd for addiri0n.l cross .rcrionr. 

The energy loss war glaarer than 2.0 t c  (0.3 .,. berueen rh. current and prevrous cross 
recclon, r i r s  may indrcate the "eed tcr aodi:lonal cross secrlons. 

Ddrlng the standard rrep irerationr. when :he assumed vacer nvrtace war net eym.1 to critical 
depth. the ra lcuiared  rater surface came hack below crrtical depth. This indicares that there is 
nor a v a l i d  =ubcrirlcal mrver. me progi- defaulted to crrt;cai depth. 

 he parabolic search method f a d e d  to converge on cr l txca i  depth. ?he program rill try the 
cross section slrcelrecanr methad to find c r i r l c a l  depth. 

CROSS SEiTIO:, R I V E R :  Harpahale 
PFACR: 5D11i 18 R S :  19.2400 

~ a n k  sta: i e t t  ~ i g h ~  iengrhs: L e f t  channel nigh? coeff contr. 
4 9 P 3 . 1 6 d 5 D 1 4 . 9 9 P  3 8 4  405.012 3 9 6  . . I 

Lett Levee SCaCion=1953.822 EleuaCion=l>dl.569 
Right Levee Srarlon=5D14.P9? E l e u a L i o n = 1 3 6 1 6 7 R  
 locked 0bstm:L~ons n-= 1 

sea L i r a  L Eie" 
4 5 6 4  7614835.3261342211 

li B .  Elrv lfL1 1341.69 El-nr Lett 08 Channel Right 08 
Yrl Head Ifti 0 .  D2 W T .  n-Val. B.035 0 0 6 5  0.0'5 
E.G Elev Ifti 1 3 4 1 . 7 D  Reach Len. IfLl J B 4 . O C  605.01 3 9 6 . 0 0  
crir W S .  iftl 134~.88 PIOW we. i r q  f c i  6 1 . 1 5  5 4 . 9 6  1 5 . 3 9  
B.C. Slope lfL/fLl 0.001765 ATea irq f L )  6 1 . 1 5  5 4 . 9 6  2 5 . 1 1  
0 Total icfr!  120.00 Flow Icfs; 39.00 62.84 l 8 l i  
Top Width 1 f L i  248.02 Top Width rft! 106.21 41.85 9 D . 9 5  
Y ~ I  ~ o t n i  I ~ L , S ~  0.99 l i v g  "el. ~frrrl 0 . 9 5  1.16 0.72 
W.%x Chl Wth I t t i  2 . 3 5  Hi.&. Depth ( I t !  0.39 1.31 0.25 
Conv. Total lctsi 2856.6 Conv. icfr) 9 2 8 . 4  1 6 9 5 . 8  d 1 2 . d  
Length WLd. lftl Wetted Per. I f t i  1 0 6 . 2 4  62.30 9 9 . 9 5  
Hin Ch El ift: 1339.34 shear llb/nq t t i  0.04 0.14 
Alpha 

0 . 0 5  
1.08 Stream Power ilb/fL 0 . 0 4  0.16 0.02 

FrcLn Loss lfti CW V o l m c  (acre-ftl  0.81 2 . 6 0  3 . 8 7  
C h E Loss Ifrl C W  SA lacrerl 1.70 2 . 4 5  6 . 6 2  



warning - Tte energy equazion coold -ire 0% baiancec vlch i r .  =he specr:ied 3-1 of lrcraCion. The 
progrM crtica: depth tor the vncer surface Md con::r,ued cr with the cai;ularlonr. 

warning - The conveyance rlirio ,upsrrcm :mr.eyMce dlvidcd bi dor-rrream c o r u e y b l c e )  1s less 
Char C.7 or greater rho? ; 6 T I l l a  rai lndlcace the need for add1Cior.a: crorv vrc:~anr. 

warning - Tne energy loss war gr..ter than 1.1 f r  5 2 . 3  rn!. between :he curren: S.d prevlovr cro.. 
reccio,%. Ttis m y  rna1ra:e rhr need tar addrrronal cross recrlonl. 

Nore - Hulriple crrrical deprhr were round olr chis locacior.. The crlricai depch with rhe :mdesr. ,vslrl. vacer 
surtace w a r  " led 

Note - Hydraulic lvny has occvrrrd hetween Th>S cross recrion M d  the prerlou. uprcreun .ecciun. 

CROSS SECTION R I I F R :  Herquahala 
RFACH: 5 ~ 1 1 L  18 R5: 19.16?1 

I N P m  

zani srs: L e t t  ~ - l s n t  ~ e n g ~ h r :  5rf: c h ~ n e l  eight coeff cantr. man 
49027755015.201 3901199715 38 5  .I . . 

LefL Levee 5Larionn4982.775 Bler.aClonili35.818 
Righr Levee SLnLion=5015.201 BlevaLlon=13i5.915 

CROSS SECTION O m -  Profile I P F H  

ti's. EleY I f t i  
"el Head ,fC, 
E.G. E l e ~  :L:l 
CriL W . S .  ( L C ]  
E.G. 5 1 o ~ e  i f L / i t l  
0 Total I k f S i  ~ 

TOP WidLh !LC: 
ye1 ToLel ( L L l S ,  
Max C h l  @Ch I f L ,  
ion" Total i c f s i  
Length WLd. I f t l  
~ x n  ch ~1 c fr i  

Element 
WL. n - V a l .  
 each   en. ( f r i  
Flow *re. , rq LC! 
Ar.. Is -  fL, 
F l o w  icfrl 
Top Width i t L )  
i i v g  ?el. , e r / r i  
H v d r  Droch i f = ,  

warzinv - T>e energr equ.Lion could not be bal-ced within rh- -. 
P r o B r M  used C. 

uerzing - Th. rnerw I D S 5  v.* F 
.rcr1on Thi. 

warning - During thr r L M d a r d  r 
d rorh  the ca1< 

~~~ ~~~~~~~ ~~~. ... rified nvmbrr OL r:erarirns. The 
icic.1 depth ior the w a t e r  surface M d  con i imrd  en "lrh :he calculaciins. 
,reace= khan 1.c EL 10.3 mi. between the curren. and P'eY'~YP C r C s S  
nay indxcare the need Eur sddirional cross recilonr. 
.ce. ireratmnr. when :he ar rwed  warer surface w a r  re: equal r o  crlrical 
Y l a r e d  water surface came back b e l o w  c r r ~ l c a l  depth.  ~ h l s  lndicater char therr is 
'crrcical mswer. The progiaw defa~lred Lo crrrlcal deDLh. 
merhnd tailed 

CROSS SECTZON R n R :  H a r ~ n h a l a  
R D r C i i :  Split 18 RS: 19.0836 

to converge on c n ~ ~ c a l  depth.  he program will r- the  . . . . . . . 
ritlcal depth. 

The crrricnl depth wirh the lower=,  v e i i d .  water 

Ban*  S L a :  Left Right LPnqths: Left Channel Righr Coeff Contr. man 
4 9 6 4 . 1 4 P 5 0 3 6 . 6 6 6  111360.4106 372 1 3 

L e f t  Levee Scatzan=dP6d.149 E l e c ~ a r i a n = l l 2 B . S S Z  
RighL Levee 5 L a L l o n = 5 0 1 6 . 6 4 4  E1evaci0n=1327.791 

CROSS SECT?DN O'nPm P r o f i l e  l P P l l  



E C  E l e Y  I E t l  
"Tit W S  i F t 8  
E.G. Biope I C L / f c i  
Q To<al I C f * ,  
Top iiid-.h l f r l  
gel ToLal ,fc,s: 
" a x  C h i  mxh , t c i  
Conv T o c r l  I c l i !  
Lrngth *.La (Ltl 
* I n  ih E l  ,LC) 
Alpha 
B r c l r .  Lo.. itCi 
C & E L o s r  ,fC! 

R-oc?, Le.1 i f r l  
ria1 Area ,so f r i  

- ?he eneiw ewrr ioa  could not he b a i ~ c e d  the specified of irernrrons. =he 
p r a g r ~ ~  selected me r a r e r  sur~ac. that had the least un=~r: oi error h c v e e n  cormured and 
arrr;-ed values. 

warning - me ratio 8upscream conveymce divided by d o m s t r e ~  cm,iri-an==: is less 
than 3 .7  or chM 1.4. mls m, ;nirmte the tar  aid;riona: cross sections. 

ih. enex- loas usi .raa:er than 1.0 f r  i C . 2  m i  be:re.n the rvrrent and previav.  crorb 
secr lon.  Thl. naj. indicate the nerd I-r ndditlonnl crurs rccr>on..  

- ivrino the s r e p  irsrarlonr, vhEn chs a s s m a  w a t e r  surface war r ~ a i  co c r i t i c a l  
depth, the ~ ~ ~ c u l a r e d  came back beiw crrrzcai aepth. T~;S m=>cares thac 
nor a bvbcrlricnl  he progriu~ defaulted LO crrrlca: drprh. 

Nore - nu::lplc crltlcal depths were f o w d  ac Chis locat ic? .  I h r  cri:rcai depth ritil rhe lovemr V a l l d .  
surface "as used. 

CPSLL SECTTON P m R :  Barmahala 
RUCK. splz: 18 e; 19.015~ 

Bank Sta- LeiC R i c l h t  L-ii'hs: Left C h a n n e i  Rilhr C o e f f  Conrr. 
4 9 8 -  0765006.673 395431.1926 4 2 2  1 

Lett Lruee Btations4987.016 Elevation-1122.208 
Right Levee Etatlon=5086.018 Elevatlon=1322.245 

CROSS SiCi:DN O W P m  

w . 5 .  El*" I f t l  
vel nead i f r l  
E . C .  E l e v  l f t l  
~ r l t  W . S .  i f r l  
E.S. Elope I f r l f t i  
Q T r t a l  i c f r i  
Top Width l l L i  
"$1 r o t a :  ,fr.sl 
nax chi aprh ; f r )  
"On" r a r a 1  r c f s ,  
iengch W t d .  ,crt 
Mi" ch El l f L l  
u p n n  
rlCLn LOSS I f t ,  
C h F Loss i f t !  

Profile IPFIl 

Leach i er .  i t t !  
Flov Are. lbq tr, 
h e x  irq ftl 
PIOW i c i r ~  
~ o p  Width , frb  
"̂9. "el. I f r i a !  
Hydr. Denth I f t l  

Weitrd Per. I f t i  
Shear ilbirq f i l  
E C r c m  PDver l l b / f t  r i  
Cum Yolvne ,acre-ft, 
Cum sii IbcTeSl 

C h a n n e l  
0 . 0 6 5  

warnrncl - ~ i v i d e d  tlos compxted tor this cross-section. 
warning - i h ~  conveyance ratlo lupstrea .  conveyance dii , lded bi dounr:rea. crrtveyancei is iers 

Chan 0 . 7  or greater r h l n  1 . 4 .  This m y  indicate Th.. need tor  addltlonal cior .  rectlans 
warning - me energy loss was clrcarrr rhm 1.0 f t  I O J  . I .  between the and cross 

arction. T h i s  m y  lndlcnte th. need f o r  additional crr.r rectionr. 
Note - "ydiaul ic  jump ha. occurred between this cross section and thr previavr up.LremsrcL;on. 

CROSS SECTION RI'IEE: Hnrqullhnla 
I U C H :  S P I I L  iB 1 s :  18.9337 





Bank B r a  L e f t  P lght  Lmgrhs: L e f L  Channel Right CDorf c ~ n r r .  m a n  
4975.7735008076 2 3 2 2 9 5 . 6 2 6 5  292 .I 3 

Lef l Lel.ee Etatxon-437S.773 ElevaCrmn=1106.151 
Pishr levee  Sration=SlO4.Bli ElevliL1Dn=1306.476 

CROSS SECTION O m P m  P r D L i l e  *PFII 

cri: W . 5 ,  i t t ,  
E.G. 5 1 0 ~  i f t l f t l  
Q T o t a l  i c f r l  
10- Width r f t l  

Ch-el Right 09 
0 . 0 6 5  " " ? %  

warzing - w he conveyance ratlo l u p s r r e m  conveyance dlvided by dornstrem corveyalcei is less 
Chaz 0 . 7  or greater than 1.4. This may lndlcace the need tor addx:lnnal sectiorr. 

iidrni"? - The ezerw lDnr w a r  grenrer than 1.0 f t  (0.2 r:. beLwFen the torrent M d  pieviaus cro.s 
=.ctioa. This ma? Ir.dic"le the nerd t o r  additional cross # e c L i o n r .  

WarnLng - The oarabollc search merhnd failed to converge on c r l t l c a i  d~.rh. The s r o g r m  will rr). the 
cross  sectlor slice/sece7L method t o  find crrtic~l desrh. 

Note - rrlripl. Critical depths were found at Cnl r  locallon. The c.lClc.1 depth rlLh Lhc ioresr. v a l i d ,  
aurcac. r.s use*. 

B M ~  sta: LefL light Lengths :  Left Ch-01 ~ i g h c  coeff contr. wM 
4987.3025018.707 378122.3776 3 4 7  I 

Lett Levee 
. 3  

StaLion=l9B?.30: Elevation; 1102.14 
lrght Levee SLaLion=SOlB.707 Eleuatlon=ll02.367 

CROSS SECTION O m P m  Profile # P ~ l i  

W.S. Slev I t t i  
"el Head ! f L ,  
E.C. Elev i t t i  
crit W . 5 .  i t t ,  
E.G. Slope I f t i t L 1  
Q ToLa: i c t r l  
l a p  width r f t l  
vei Total ifL,B, 
n u  c b l  mch i f c l  



Con,, Tcral t c f s l  6 5 1 . 8  Con:. c f i l  llL.9 530.9 
~ ~ ~ , ~ r h  wrd. ( f i t  3 8 5 . 4 9  wecred per. i r r l  6 7 . 2 6  J C  7 1  

Ch El I f t l  1300.43 Shear :Ibis; L t )  I 40 1 "7 
ilpha 1 0 L  stream poue; ,lb/lr S !  1 01 6 61 
Frcrn Loss !::I 0 01 C Y ~  V o l u m e  iacre-lri 2 5 1  i 0 8  1.06 
C L  6 L o S S  I f t i  0 "4  Cum 511 (acres) : 0; 3.94 2 . 5 0  

Warning - Tne enerw eegratian coui* not be balanced rilh;n rhe rpecrticd runOe1 ri ;rerations The 
piogrhn u.es criclcal dcpch tor r h e  varer surface anc ccnr;".uel an vlrh :he calculatlonr 

warnrng - The conveyance rar>e iuPsrre&n conveyance d>r.lbed i? tsvrsrrcam c r n v e y a l r c !  1s icss 
r h u  0 7 or Oleacer than 1.4. This nay indicate rhr need Lor a d d l c l m a l  cross ~ectians. 

warning - The enerr, loss w a r  gxearer  than 1.0 ft 10.3 m i .  herween rhe current a,& prcvrour crorr 
.rc:irn. Thl. mnv indrcarc the need :or addrrivnai crorr necrlon.~ -~ 

- 1 -  - : . : : : . .1*- r r .  ,,,.re: r a r e r  c . r r r : *  r r r  ,?. r7.r: -: <:.-.-,! 
g.2.r '.* .+.-:.a:*: .ace? <.r:*<e ..-.- :.-6 w.:. :r.:.<*. 5.;::- :-..> , c ~ , ~ a < < . ,  c ? ! :  c..*rc 1- 

,. . , ... 2 ?L,..?.c.:": ,-.s.*< :v.e i.::.<m :*:,L:ce+ L C  :r,..:,. ,.&<:. 
;~.r:.-. :,.. , .r.c::.< <e*r:r r.:, ,, :...e: <: ::-:..:,? ,. ..:.:.<s: ,?::::. 7-e r.r.2:- .... :r <.e 

CRGSS SEiTr . )N  RIVER: ilar~ahala 
P U C H  SPILL 1P R5: 1 8 . 6 3 8 4  

I N P L 1  

Hanniner n Yaiues n"m= 1 
ira n ',a1 5ta n Val 5La " Val 

4 6 2 1 . 6 0 1  ,015 d P 5 9 . 6 4  , 0 6 5 5 0 1 0 , 8 5 6  , 0 3 5  

Eank 5 t a :  Left Right Lengths: Left Channel Righ: Coeff Cont i .  h p M .  
4 S 5 9 . 6 4 5 0 1 0 . 8 5 6  4 5 2 4 7 d . 4 2 6 7  301 1 3 

Lett L e v e e  Station- 4 9 5 9 . 6 4  EievaLlon=l29B.092 
Rlghr Levee Sration=501D.B56 ElevaClon=ilP?.475 

W.9 Elev lfri 123- 19 Elemenr Lcf: OB Channel Rlghc DB 
"el ~ e a d  i rr l  0.43 W L .  n-vnl. 0 . 0 6 5  
E.G. Elev (ft! 1 1 9 1 . 8 3  Reach Len. (ftl 4 5 2 . 0 0  4 . 4  303.00 
CriZ V . 5 .  (fil 12111 19 P l o w  l v e n  159 Ltl 2 2 . 7 5  
E.G. slope ir~/trl 0.066201 l ~ e a  irq t r i  22.71 
Q Tocai l c f s l  120.00 Plow lofr: 120.00 
Tap Width i f t l  26.41 Top Width ( t L I  26.41 
Vel T o t a l  i t r / r i  5.27 Avq. Y e 1  ltLis\ 5.27 
Hax Chl mrh i f t !  3.08 Hy&. Depth  l f t l  0 . 8 '  
CODI.. T o t a l  I C L S :  4 6 6 . 4  Conv. icfr! 466.4 
Leng-h W'd. IfLI 390.54 Wetted Per. l t t l  26.80 
Hin C h  El ! L t l  1295.32 Shear llbisg t:! 3.51 
ilpho 1.00 SLresun Power ilb:fL r i  16.51 
F ~ C L I .  LOSS i f r l  0.03 tun volume ~ o c r ~ - ~ t >  e 5 s  0.84 3.06 
C i E LOSS ( f L J  0.03 Cum 5 1  lacresf 0.84 0.66 2 . 5 0  

Warning - The E T . E C T ~  e ~ d c i o n  could not be balanced r i c h i n  the specified n d e i  a t  iterations. The 
program ~ s e d  ~rltlcal depth for the  water rurface and c o n r l i u ~ d  06 v ~ r h  the ceicularlons 

warrmg -  he energi  loss war qrcacer =hem 1.0 f r  10.3 .I berreen the currrir asd prcriQu+ cross 
recrior. T h i .  m y  indlc.Le the nee" for add1:ion.l cross rertlonr. 

wrrnlnq - bring the standard i L e ~  ~Lerarions, when :he a r r i v ~ d  water rurtace mr rrt  e ~ a l  to critical 
depth. the c.lculBLEd ratcr surface c m e  back b e l o w  cr lc lca :  deprh. Thrs indicates that 
not a valid rvbcrlrrcal answer. =he p r o g r m  defaulted r o  crxrical depth 

wrrnmg - The parabolic search method f-iled to converge on critical depth. Thc program will cw the 
cross section r l l c ~ i r a c e m r  method to flnd critiral depth. 

Note - HulLiglo critical depths rcre found a t  this locarion. The critical depth with :he l o r e s t .  valid. 
surface was used 

CROSS SECTION R M X :  H a I W a M I a  
PUSH: split IE R5: 1 8 . 5 4 8 5  



Bank Sra: Lefr Righi L ~ n r L h s  LefL Channel Righr Coeff C D n c r .  ExPM 
4 9 8 7 . 1 : 4 5 0 5 1 . 0 4 4  660632.2013 4 4 6  I . 3  

lef L Levee C a L 1 D n = 4 9 8 1 . 1 1 4  E l e , ~ a r i o n = 3 2 9 2 .  IS1 
R 1 4 1 L  Levee E:aLion=iCII.O44 FlevaLion= 1201.92 

CROSS SECTION OUTPlTT P r r f i l c  4PFIl 

W.5 Ele" i f L l  1291.83 Element L c f c  OB Channel Right OB 
V e l  Head (Lil 0 . 2 1  W L .  --Val E.065 
E.S. E ~ V  ' f r l  1 2 9 2 . 1 0  R = S C ~  LV. l e t )  0.00 0.00 0.00 
CTiL W.S. I L t I  1:9:.81 Flow Ares i s q  L L I  2 8 . 5 7  
E.G. S l o p e  IfTlfc! 0.07d056 Area l r 4  f t l  2 B . 5 7  
Q ~ o r a i  i c f r !  120.00 now i c r s ~  128.00 

? o i  Width (LCI 51.33 700 W l d L h  (ft! 5 1 . 3 1  
v e l  ~ o r n l  r f r l r l  4 . 2 0  iiag "el. ( f c / s l  4 . 2 0  
xax ~ h l  3 ~ ~ h  i f r l  1.66 Hydr. Depth i f r l  0 . 5 6  
c r a v  % = a 1  ( c i s ]  a a o s  ion-. ( c ~ L :  a d o .  s 
~ c n g r h  wed. i f = )  o 00 wetted ~ e r .  i t t l  51.52 
Iln Ch El ltr! 1290.17 Shear llb/rq f c i  2 . 5 ,  
Alpha 1.00 S L r c m  Power ( i b / i r  E !  I 0  77 
rirtn Losi lf:! D OLI C I M  "elm IACrC-fLI 
i h E Loss l f t !  0.03 C Y T  S i  I-CTCSI 



Bank s r .  5 F f i  P1-L Le.gch.: Lett Charnel Righr Caeff corc i .  man. 
49 '6  ii65C26 $ 8 5  5 1 9 6 6 7 . 1 7 6 8  521 1 .I 

Right Levee i:aL1on=i7:1 101 ElcuaLion=1312.092 

. El=" ,ill 

U.1 Head :fL !  
E.G. E l c v  1::: 
C r i L  w . 5 .  l f i i  
C . C .  slope , f C / f L i  
Q TOCbl ~ C ~ T I  

Top l l idth l f t 1  
3e: Toca l  I t L l r l  
r.ax Chl mrh I f = ;  
Con" Total i c f s i  
Leneth Y t d .  l f L ,  
X." Ch E: l f t l  
Alpha 
FrCLn Loss l f L i  
C h E LOSS L t C i  

Elemenr 
Xi n-Val. 
XFach Lul. I L t l  
Plow XIea  irq t i ,  
lYea irq t i :  
Flow Ictr! 
Top WldLh ICC! 
A"g " e l  , t r r r ,  
%,.ex Depth r t t i  
conv I ces ,  
i l cr ted  Per. r t r i  
Shear llbisg t t i  
Stream Power ilb/tL rl 
Cum V o l w e  , a c r e - t L !  
Cum 5 1  iacreri 

iiarnlr.0 - The encrw e m a t i o n  could not be balanced within Lhe soecified " h e r  a t  iceracion:. Th. .. . 
prograr =red critical drpttl for :he rate; sur~acc and conclnved on w i i h  rhe crlcularrons. 

warslnr - niuid.d flow co;ymu~ed for chis cross-section. 
Wdrninq - The energy i o r r  war greaier th- L.0 t c  10.1  m:. b-trcen rhe currcnr and prc.,iour cross 

W, ~ n d r c a ~ ~  the n.=d for ~ d d r t i o n a l  cross oecrloCr 
warnins - m r i n g  the .:andaid rrrp rcerilcions. -her: the a s s m e d  rDLer surfac~ was % E L  cwa: to cr.:ica1 

depth, m. : a ~ c u ~ l ~ e d  cam. back halor crlrical depth. rhla m d i c a c ~ s  that there is 
nor  a r a l i b  ~*cr i : i ca l  mrrer, me program d e f a u l t e d  to cricica1 depth. 

warning - Th. p"&'l" r..rcr. m.chol failea to converge an crrrlcal depth. mc proarm,v l l i  rr, %he 
crass i c c r i o n  r l > c e , s e c m :  m.rhod to find c r l r r c a l  deprb. 

xote - rultiplc c i i t l c a l  dep:hs were t o u e  ar this locatron.  he cr i r l ca l  depth " L L ~  rhe iorerr. valid, w a t e r  
r - i i f a c ~  "a. used. 

CROSS SECTION Pi.,Er. Liarmahala 
RFACB: Upilcr H i d  R ~ a c ' l  B S .  1 B . 8 5 2 1  





Length Ycd. i f L !  552.83 Werred Per. t f r r  iPi 54  3 1 . 5 5  331.04 
xin ch E: r::! 1211.41 shear lib,s< frl 0 . 7 5  2.15 0.81 
iiipha 1.01 S r r e a ~  prwe: (lblft rl  3 4 L  - 7 5  3.91 
FrCin Loss it:! 7 . 0 2  i-, VYlu.e Ibcre-ttl i . 4 0  2 2 -  17.89 
i b E Loss l f C i  0.01 C u r  B; l a r r e r l  0 . 3 5  O B B  10.26 

Warnlni - Oluld.; flow cowuLed f o r  this crrrr-sectlo". 
Warnln9 - Thr encrm. loss was greatrr cha? i D  L I  (0.3 ml. belveen the corrent and p r ~ u l o u s  crass 

srcrlor. Thrr "my indirarr c h r  need f o r  addrrional cross secLlon.. 

CROSS SEiT:DN DlPTPlPI Profile ePFI1 

1 . 5 .  El*" ittl 
"el Head I E I I  
E.G. ilev i t t l  
CZIL > i s .  lltl 
5 . G .  Siopr i t t / L T :  
P Total l c f s i  
Top WldLh I L T  I 
"el Total iLtiSl 
xar cx mrh lfri 
C a n "  rara1 :cf.l 
Lonprh WLd. i f t ,  
"in ch ~i ifr! 

1290.61 Element 
0.31 WL.  ?-Val. 

i29099 Rcach Len l f C i  
1210.47 Flow Area isq ftl 

0.009573 iirca irq rrl  
4880.00 Flos :cEsl 
1124.14 Top lidth (ftl 

4 - 1 7  A". "el. :fr/rl 
4 H Y d r  Depth ,fLI 

4 9 8 7 5 . 2  Con>.. !cfsl 
559.1 :  w e t ~ e d  per. i f r l  

1281.21 Shear Ilbirm f c i  

warning - ~ ~ v i d ~ d  tlQu ; ~ ~ u r e d  ror this cross-recrion. 
warning - me enerw loss was greeter rhm. 1 . 0  f r  :O 1 m ~ .  becueen =he cvrren~ and preuiour 

r E c t i o n .   his may indicate the n ~ r d  ~ r r  additional cross eF;rionr. 

CROSS SECTION P W .  Harguahala 
RElrCR: Lover Hid Reach R5 18.5237 

TNPlPT 
Dcrcrfprion: 11.5137 
5La:irn Lle.,.tlm Data nun= Z D L  



r-k s r a :  L ~ E C  ~ l g h t  ~enuchs: ~ c f t  chamel l i o h r  rnefl cantr. mar. 
4?68.1815061.?74 6 9 0 7 2 6 . 5 6 3 6  6 5 4  1 3 

Rllhi Levcc Starion=5970.566 E l c v a C i o n = : 2 8 6 5 7 ?  

W . S .  Elcv IfC! 1285.14 Element Letr OB Ch-el Right 08 
Y e l  Head IfCI 0.35 W L .  r-Val. 0.015 D O B I  il 015 
E.C. E l e v  I f C I  1285.48 Reach Len. l f c l  6 9 0 . 0 0  7 2 6 . 3 6  6 5 4  00 
C r l C  w . 5  : :X I  1284.95 Flow .ire- i rq  f L !  106.33 l:l.45 910 CI 
E.C. 3;ope ( f C  5 : .  O"iOl45 area l s g  f r i  106.33 lil.45 6 P O . C :  
Q Total ! r f a ,  500C.00 Flmw I c l a )  357.00 287.34 4 3 5 5 . 1 6  
Top W l d L h  : I t ,  9 6 6 . 9 8  Top Width : t L i  1 5 4 . 6 a  0 1  79  7i7.51 
ve l  T O ~ B ~  t r ~ l s i  4 . 4  ii;-.. "el. i f t i r i  3 . 3 6  2.10 4 . 0 5  
nax CDI lprh t r y ;  4.29 BY*. ~ e p t h  I ~ C :  9.69 1.30 I :l 
Con" T o r a l  1cLsl 4 9 6 4 0 . 4  Con;-. lcfsl lS44.i 2 8 5 2 . 7  t3>4;.4 
L e n g t h  Urd. (ICI 6 5 8 . 9 7  Wetted P e r .  Ifti  iS1.87 9 5 . 0 1  719.01 
nin ca EI ( t c !  1282 2 2  shear tlb/sq L ~ I  0 43 0.88 0 7 B  
Alpha 1.:: Srrcm Povcr ilbitr r i  1 4 6  1.01 5 . 8 4  
PTCCC LOIS Itt! 4 9  Cum V o i m  :acre-fC! 5 5  95 6 . 7 0  6 1 . 7 7  
c i E LOSS : f r :  c 02 :un SA iacres) 5 6 . 5 5  5 . 8 ;  64.93 

Warring - Divided flow cowured Lor c h i s  cross-section. 
Warnln? - The enerw lor. was greater Chnn 1.0 t C  ( 0 . 3  m i .  between Lhc cvrrcnr and;rPulous cross 

EecLior. This m y  indxcate  rhe need t o r  a d d i t i o n a l  cross sectiorr. 

CROSS SECTICN RIVER: Hnrymahala 
RUICH: ~ o r e r  wid aoaol PA: 18.3861 



H m . i n o .  n Values  n w =  
B t a  n V a l  52a n Val BLa r. Val 

4 3 5 0 . 2 5 4  0:5 4 9 8 5 . 7 4  . 0 8 5 5 0 3 3 . ? 5 6  0'5 

Bank S t a :  Lett X 1 ~ h t  Lengths Left Channel Raqhr Cocff Contr. Urnr. 
4 9 8 5 . 7 4 5 0 3 3  3 5 6  52054:.::46 447 . i . . 

CROSS SECTIOU O'ITP'IT Profiic l P F I l  

*i E L l e v  t t r ,  
,. . .=. Head l f c l  
E.C. EleY i f L l  
c ! liL1 
E C  S:rp+ fi.ftl 
C Total icts, 
Top Wliih l f t !  
V e l  Total l f r / s l  
H ~ X  C ~ I  s p ~ h  ! f r l  
ionv Total refs, 
Lensti; W r d  If:) 
~ ; n  ch EI ifrl 
ii-pha 
FrCLn LOSS lftl 
C h E LOSS lfrl 

i i 7 B 7 C  E i m e n :  
0.26 W t .  n - V a l .  

1278.98 Rcach Len. i f = ,  
1278.52 F l o w  Area i rq f t !  

0.009110 krca irq irl 
5000.00 Flow Icfsi 
l l j e  4 2  TOP ~ i d i h  I I ~ I  

4 . 3  l i v g .  vel ift,~, 
x g i  HS*. Depth ,fir1 

51271.: COP.". (cfsl 
4 9 e . 3 4  "erred per. ~ f i :  

127-51 *ear ilbisq ftl 
1.06 S t r ~ m .  Pow*: llh,ft s ,  
5.1' C w  Volume lacre-fil 
0.06 C w  S l i  Iacrerl 

Left 08 
0.035 

5 2 0 . 0 0  
121.52 
lli.52 
3 6 0 . 2 1  
2 : - 7 e  

i 36 
D . 5 3  

3 6 9 3 . 3  
2iP.79 

0.32 
0.91 

5 1 . 1 5  
5 1 . 5 2  

!4arnrng - O:";ded f l W "  computed for Chis crnrs-accrion. 
~ a r n r n g  -  he enerei loss .-as greater rh- 1.0 ct 1 0 . 1  m , .  between the current m b  previous 

s e z L l o n  ThlS may 1naicatc the need :cr addicronni cross secrrmns. 

CXEI S E C X O P I  XIVEX: HarWahala 
R E A C H .  L o w e r  Mad Reach RS. 18.2834 

Muuling's n Value. n w =  3 
sra li.1 sra n Val Sra I1 Val 

4 3 2 3 . 4 3 5  0 3 5 d P P 6 . 1 4 2  , 0 8 5 5 0 0 8 , 7 2 7  ,035 



*.s z lev  i f r )  
we: head i f : ,  
E . C .  L lev l f t l  
CrlL W * .  l f L l  
E . G .  si0.c ,e t : t : i  
Q TOcal i c f r l  
TOP iildch ( r r  1 
Ye: Total 1EC161 
Ha% Chl D p C h  I f t i  
Con". TDral ,ctr, 
Length W C d  : f : :  
"in Ch F: l f r l  
u p h a  
P r C L n  >or3 i E C !  

COP" ICIS' 

Channel 
0 O l i  

4 6 3 . 5 5  
1 ir 
3 . 2 3  
> .a  

e .  0- 
' 0 0  
0.41 
31.0 
8 . 2 4  
0.28 
C . 2 8  
5.1; 
2.34 

- ~ ~ ~ i d ~ d  flor for thlr ~ ~ a ~ ~ - ~ ~ c r i o n .  
- me enery/ loss war g r c r ~ e r  than 1.0 t r  (0.3 m ) .  bctrecn the currenr and prevloul crass 

lecrlon. ThL. m y  lndicarc the need tor adbitional cross recclonr. 

CROSS SECTIOV RIV-.: HbIWahala 
R m C H -  Lover Hid Reach FB.  18.1956 

Bank PC* :  L e t t  Rl.hL Length*: Left Channel RL9hL C D I E t  ConLr. m a n  
1979.9i65017.613 511 5 6 3 . 6 7 7  127 .I 1 

Right LlYce Station-6565.671 Eleuarlcn=l270.285 

W . B .  E lev  i f r l  
Ve: Head If:: 
E C .  E I N  l t r l  
cr i r  w.i I ~ L I  
E i Slope  l f t / f r l  
0 T e c a l  l c f r l  
Tap Width c fc l  
Ye1 T o t a l  I f t i r i  
"a. Chl OPLh i f f  l  
Con". Total i c t r ,  
Length WLd.  i f L l  
LLl" Ch El i t L 1  
Ilphs 
PTCL" MSI l f L 1  
C i E Msr l f L l  

Cum Volume , a c r e - f L I  
Cum 5 A  (acre.! 



warnrng - D;"lded r i o v  ro"pired f m r  rh lr  c;os.-sec:rcn 
warning - lais was greatc: =hK. : u t t  1 0  i m beiveen the  current an= srei laur  cross 

section Thxs may in6lca:e t h ~  rcrd t i r  addxcianal cross s e c r z m r  

CEO55 SECTIIII R I V E R  HarWahala 
PIZACA. Lover Hld R P ~ c I  Pi5 l B U B X B  

MTmlng's n value. num= 
9 Z a  n 'Ja: a n Val Ska I >  Val 

3BUi.993 0 1 5 4 9 9 0 . > 1 1  . U B 5 5 0 0 7 . 5 0 1  ,035 

~ a n k  s:a- L e f t  ~lgh: ~ e n p i h s  ~ e f r  charae: ~igh: coef' concr. am. 
i P 9 0 . 3 1 1 5 0 0 7  5 0 4  5 5 7 5 3 3 . 3 1 5 6  a 2 6  . . . . 

Rigbi Levee i tac :on=6161IC2 Eleva:ian=1265.77; 

CXCSS SECTION O W P W  P r ~ L l l e  l ? F L l  

Ye: lead i f r !  
E G  Elev (L:I 
crit 1 . 5  IfC, 
E.5. Slope lt~'fcl 
Q l E L E ,  
Tap Wldth \ I t '  
Vei Total I f L - r l  
Max C h l  OpLh l l L i  
Con" Total , ^ f % ,  
Lenqih ULd. l f t i  
"1" Ch El i f L i  

Elcmenc 
W t .  n - V a l .  
Reach Len I L L ,  
Flow i V e D  1rq tr!  
i Y e a  ILq ILI 
Flrn lcfr, 
Top Width l f L l  
A W  "el l f r j r i  
BY*. D*PCh l f r i  
Con" ices: 
letzed P e r .  , f t l  
Shenr ilbirr E t l  
Streem Power :Ib/Lt rl  
Cum YOlYne !.cre-LL, 
Cum SA (acres1 

warniag - b~vided flow c o w r e d  irr r h l s  n:osr-recrior.. 
Warning - The e n e i w  loas was greater rh- 1.0 f c  1 0 . 3  m:. between the =urren: ~d preuioua 

section. ~ h x r  m y  indicate the need tor addirional .-ross 

CEO66 SECTION PIWL:  Barquahala 
RUICH: Lower K i d  Leach RS: U . 9 8 7 7  



Ilamlng'E n vaiues n u -  
SLD n V a l  sta n V.1 s c n  n V a l  

3611.91 , 0 3 5 a i P 1 . 9 2 1  0855015 3 3 8  , 0 3 5  

Bank SCa; Left Sigh% Leng:hr: Lefr C h m e l  Right Cacff Conrr. cxpm 
4991.3215015 3 3 8  5 2 1 5 0 1 . 0 2 2 5  5 2 6  1 . 3  

R1.h: icvec itaCion=58DG.869 Eleva:ion=1261.601 

CROSS SECTION I W P W  P r D f l l e  #PFIl 

W S  E l e v  I t t i  
"el i icae , l L I  
E.C. Elev I f : )  
cri :  x . 5  I f L :  
E . C .  S l o ~ e  t : : / fv l  
P Total ~ z f r :  
TOP Wldih l f L i  
"el Total l f : , ~ !  
 la* m l  mth : t r !  
Con" Total l C f E l  

Elunent 
Wt n-vol .  
Reach L e n  , t r ,  
Flow Area i rq f r ,  
Area ( J Q  L T ,  
Fiov ,;Lr, 
TOO Width 1fr1 
*vg "el. Iftirl 
*ye. nepLh ( f t ,  
can". rcfsi 
W e ~ L e d  per. rft) 
shear llbirq f t i  
scrrm power ilb/fr 
Cun volume (acre-fL1 
C"" 511 ,acres1 

Warning - Divrded flow cawutod for Chi. CroQS-seGCion. 
~ a r n i n ~  - ~ n e  anerm lor. was greater thsn 1.0 L C  ( 0 . 3  rnl between the current an6 preulour 

s e c c ~ o r .  mis ray lMicarc  the need t o r  addiuona: cross sectlonE. 

CROSS SECTION R I a R :  iiarwahala 
REACH: Lower nid Reach R S :  1 7 . 8 1 1 1  

T N r n  



Yrn7"lng'r n Valuer nm= 3 
5:a n Yai  a n Val $ L a  n Val 

3 4 3 1 . 6 9 4  03519YC 0 9 5  0855015.1il , 0 3 5  

Bank *=a: Left Xighl LPngrr.s: Leit meme: PllVhL COPff conrr. ExpM. 
4 9 9 4 . 0 9 5 5 0 3 5  ISi 446560.:197 5 2 5  1 . >  

Right Levee itarlnn-5501 901 Eievs:ion=1255.897 

cwss SECTION o m ~ m  Prorile ~ P P L I  

%.% Elev iftl 1 2 5 5 P S  Elemen= 
Y e 1  Head i t t i  

Left CB C h m e l  Right 08 
0 . 2 5  YL n - V a l .  0 0 3 5  D O 8 5  

E C Ele-, i t r ,  
C O i 5  

1 1 5 6 . 2 0  Xesch Len. I f L i  
crit W i. l i L i  

4 4 6  DD 5 6 D . 1 2  5 2 5 . 0 0  
1255.90 F:ru Lrea lsq Lri 1003.90 

E e s:ane tit,:ri 
6 6 . 1 6  2 0 0 . 8 1  

0010197 ire. i rq t r i  1001.90 
0 Total i c f r l  5000.00 Flow l c f a l  6 6 . 1 6  200.83 
Top iSrdTk !I=! 

4 2 0 4 . 5 0  162 .15  6 3 3 . 3 5  
1501.ld Top Widch i f ~ i  1132.58 

V.. ToLai / t i , S l  
3 3 . 4 3  323 1a 

3 9 3  A".. Vel. i t r l a l  4.19 2 . 0 5  3 15 
ltax Ct.i Dpth : * r ,  4 . 6 8  HYdr Wpth i f r i  0 . 8 9  1 . 8 8  D 6 1  
Con" Total lcLsl 4 9 5 1 1 . 9  con". Ictal 
Length WLd. , f t )  

4 1 6 3 7 . 1  1 6 0 5 . 8  6272 0 
4 5 9 . 6 0  wetted per. i f t i  1 1 ? 3 . & B  

"in Cb E l  l f t l  
0 . 4 4  130.11 

1 2 5 2 . 5 7  Sheer lIb/sq Lr! 0 . 5 6  1.04 0.39 
Alpha 1 . 0 5  S t r e w   POI^^ 1:bift s i  2 . 5 6  2 . 5 5  1.22 
FrELn LOIS I f L I  4 71 "La. Y~lvme iecre-fti 21.56 3 0 8  8 . 7 0  
C h E L o s s  I L r l  0 00 Cu. SA iacresi IP.5: 1 07 7 . 2 5  

Warning - Divided flow C r V d L e d  for chis crorr-recclon. 
~arniog - ?he e n e r ~ l o l i s  was greater th--i 1 o EL 1 0 . 3  m). between =lie curren: md previous 

secclon. This m y  indicate the need Lor additional crovr reccirns. 
warning - The parabolic search method failed r a  converge on critical depth T ~ E  program try 

c r o s ~  section slice/sec-t merhrd ca line critical depth. 

CBOSi BECTIC1I = I n :  Harwahala 
BEACE: LOreI Xid Rencb RS: 17.7710 



W . S .  E i e Y  : f L :  

"el Head 1 f C 1  
E.C. floV ifLl 
Crlt " 5 .  lfLl 
E.C. S i w e  Ifrlfrl 
Q r o r a i  (cfr! 
irp *lidrh ! f c i  
"el ?oral , f r ; r ,  
M u  Chl Oarh I t t l  
Con". T0t.l l c f* ,  
Length Wtd. iEtl 
"in Ch El i f c l  

Element 
~ ~~ 

Leach L e n  ifrl 
F l o w  i i r e a  159 Et) 
iuc. ,so Etl 

warning - Divided Elor c o v d c e d  for  this cres*-secLion. 
Warning - The enerw loss war greater rhan 1.0 fL 1 0 . 1  ml. between Lhe current and 

section. ThlS m y  mdrcate Lhc need for aadirional cross recrrons 

Bank $La: Left R i g h t  Lengths: Lett C h m e l  Right CoefL Conrr Expan 
d177.051 5 0 0 9 . 6 2  558d11 6 8 6 8  4 3 1  I 3 

CROSS SECTION O L T W  Profile "PPI1 



" 5 .  Eiev : f L ,  
vei  Head ,:t, - "  , rlev ( L t l  
Crlt i i . 5  It:, 
E C E l o o e  ,::,rt, 
C Total ,:ts> 
Top widrh i f Z l  
Vei ToLal ifti.! 
Hax Chl rptb i f t l  
C m - i .  Total l c f r l  
L.:I?Lh Wfd. :fL, 
Iln Ch El I f r :  

E l e m e n t  
W t .  1 - 7 a l .  
a . l f i i  
Plow ire3 ( 3 0  ic, 

serean Power i2blft 
elm VOivnL .acre-ft, 
Cum 5). iacres, 

'eft OB 
0.015 

193.69 
5 5 :  ( 0  
P S I .  i'i 

2 1 7 5 . 3 5  
i2?l.-? 

* m m g  - Divided flow cowUtes for :hi= cru..-recfion. 
warning - The conveyance rac>o tuprtrem conueyr2ce d l v l d e d  % domrtrenm conveyance, rr less 

khKl D 7 or  greater tau. : 4 .  T ~ ~ S  lnllcarc the need f o r  addirl0nal cross recrl~nr. 
*arnlnr - h i;oi rai;r mr encountered. The rrocre7 Llrsr caicularsd che momenrun n t  horh c h a m . i l  

CROSS SECTION PlYEi HarWaiaia 
R ~ C H -  s i - l izz  R S  n . i s ~ i  

CROSS SECTION OLR.PJP PrOillE h P F 1 :  

W . 5 .  EleY i f L l  1241 2 5  Elemenr LefL OB Ch-e: ilghc 08 
Ye1 Head i f r l  0.19 W r  n - V a l .  0 . 0 1 5  0 . 0 1 5  0.015 
E.C. E l e v  i t r l  1211.11 X r m c h  Len. ( E r l  139.00 512.23 5 2 1 . 0 0  
C r l :  l . S  ( f r l  1212.83 Plow lYea IS. f c :  214 1- 161.'3 5 . 0 9  
E . C .  Slope  ( E r l E f l  0.009103 i i rea  try L r l  211.11 161.73 5.09 
C TnEal Ccfs! 1280.00 Flow lcfs) 8 4 . 5 2  421.94 1 3 . l i i  
Top Widrh [kt! 1 1 5 . "  Toy lidrh l t r !  2 2 1 0 i  102.2: 3 . 5 8  
\.el Total l f t . ~ I  1 . 1 '  hug. >-el. fft,sj 1 . 4 3  2 . 5 3  2 . 6 5  
n u  chl mrh . r r ,  3 . 3 8  HY*. ~ ~ c h  i e t :  o 3 6  1.61 0 . 5 3  
Coxv  T o r a i  I c t r l  11415.5 Con\.. I c r r )  88lP.P l a 3 4  3 111.: 
Length $:A. l t r l  a 6 8 . 8 1  WeCrrd Per. I f t l  124.02 101.31 3.66 
"m C* LI ~ f r l  113927 shear i:brq ftj 0 . 5 4  0.91 0.10 
alpha :,I> stre&" P- .~ ,  t ~ b , f ~  S! 2 . 1 3  2.31 0.79 
Prccn L ~ r r  < t r )  A 17 Caw Yolvme l a c r e - t c ,  1 7 . 5 0  2 4 . 2 6  1 d . 1 3  
C h E 7.016 ltti 0.01 C u n  Bl i  l a c r e ~ i  8 . 4 6  15.97 1 0 . 1 5  

harnlng -   he emrm. loss war greerer rhm 1.0 £1 ( 0 . 3  ml. brtreen che current and nrcvlour 
~ e c r m n .  ~ h l r  may mdxcare r h ~  need for addlr~mnal cross sectionr. 

CROSS SECTION X I -  Ysrwahale 
X-CH: Split2 P5: 1 7 . 4 9 1 3  

zNPi7I 
DcscrrpCion: I74PII 
Scarion llevllrron Dsca nun= 7 5  

S C ~   lev 5ca EL=., sra  lev 5ra EI-u ~ t a  E I ~ V  
1615.5231210.1174640.1671210.401 4641.52~240.lP746451511240.1994648.116i210 122 
1151.21~1240.168466~.0281213.5644671.727i218,5~74611 1 0 8 1 2 1 8 . 6 5 9 4 i C 5 . 9 8 7 1 2 2 8  1 8 6  
4:li.d74~218.P124727.45P121B.5314715.03612h.~i? 4i41.731238.20317d4.6571218.J11 
4 7 5 2 . B P B 1 Z 3 R . 2 E 3 ~ T 7 1 . 3 7 6 1 2 3 8 . 1 O S 4 7 7 9 . 5 6 9 L 2 1 8 . 1 0 1 ~ 8 3 2 . 7 1 2 1 2 3 8 . Z S I ~ B J S . P b 9 1 2 1 8  111 
4852.641:211.016 4 8 5 6 1 2 1 2 1 7 . B 5 d d a 5 9  61812h.E124861.1611218 0 5 9 4 8 8 7 1 2 5 1 2 3 7  9 9 5  
4 P 0 2 . 6 3 1 1 2 3 ~ . 9 5 1 ~ 9 1 0 . 8 7 6 1 2 1 4 . O B E d P 1 ~  0281233.18249iB.11$1216.9tJ4'120.256iZ18 57: 
4 9 1 4 . 5 5 9  1218.dSd914.511i218.272 4P61.111238.1744965.t1;illS 11649i? .P121:1B.41? 
L9BI.PlP121B.ll74P90 i25 ;218.14 4399.541215.30i5003.56ii234.9525001.4151215.126 
5311.P481217.8455012.0051237.84550~2.016 1 2 1 7 . 8 2 5 0 1 5 . 1 6 8 1 2 1 5 . 1 1 2 1 5 0 2 1 . 1 2 1 1 2 J B . 0 6 2  
5021.1171238.2025022.~121218.285502~.P6712lE.~l05o63.6l8~3B.4~45~6i.7151218.508 
5081.91~1219.0615097.7171213.2h5099.P251239.26iS101.OB6121.1.311sln.005i239.s8? 
5111.31123!.556513t 1 4 1 1 2 3 9 . 5 5 2 5 1 4 1 . 1 9 2 1 2 3 3 . 4 5 1 5 1 4 8 . 9 1 3 1 2 3 P . 4 0 2 5 1 5 0 . 4 5 4  1219.15 



Warning - rhe loss was o r e a t ~ r  than 1 . 0  f t  10.1 ml. k c r e e n  r h ~  currenc and prevlour cross 
sectron. This nay IldiF.LP Lhe need ror .ddrcirn.l c z o r r  rec.>ons. 

CROSS SECTION IIYER: Harquahala 
P U Z H :  Spl;c2 R5: 17.3965 

H a m l n o ' s  n valuer nu: 
St .  n V a l  s t *  n V a l  ic. n Val 

4704.151 . 0 1 5 4 P B 0 . 5 1 7  0755012.822 0 1 5  

B v l k  Sta: Left Riohr Lengths: LefL Chlrnnel X i g h L  Coeff Csncr. mM 
4 I B O . 5 3 7 5 0 1 2 . 8 2 2  1131141.966 1000 1 3 

Lcf: Levee SLat ion=4773 .E15  F l ~ e L i o n =  1215.54 
FlOhL LeYDe SCaLion=5319477 ElevaLion=1215.427 

CEO%% SECTION O W P W  P z o f i k e  IPP61 

W 5 .  Eleu  Iftl 
"el Head : t i 1  
E .C .  Elev itZl 
CriL w . 5 .  I f : ,  
L C .  Slope I t t l t L ,  
P Total l c f s l  
T W  lldth i t t l  
"el T r L a l  i t t / r ,  
"ax Chl DpLh i t r ,  
Con". Total i c f r ,  
Lenerh W t d .  IfL! 
~i~ ch EI ,rti 

E i ~ e n r  
W t .  n-Val. 
ileach L-. i r r i  
FlQr i Y D D  ($0 f t ,  
Lrea ,so 5x1 
Flaw i ces :  
TOP WidTb IfL) 
Avg. , > e l  ifL/sl 
HSdr Depth IfL! 
con.,. Ice51 
W ~ L L P ~  per. i r t i  
Shear iIb/rq ftl 
%:re- Power ilbift 
Cum YOlYme ,acre-It 
Cum y, ,acre., 

warn~ng - ~ivided flow cowuted for this cross-sectlan. 
Warnlna - The velocity head h.3 changed by more than 0.5 t r  10 15 mi. This may indlcare rhe need for 

alditia~l C F 2 E E  section.. 
Warning - The conr.eymce ratio Iu~rLream conveyance dir.lded by dovnrrream conveyance1 is l e r r  

Lhvi 0.7 or greater Lhan 1.4. This may indlcnre the nee., for add;cional cross .ectivn.. 
Warning - The enerw lass W a r  greater Lhan 1.0 f L  i D . 3  m) between the current and previous cross 

.ec:ion. Th.6 Ray indicate the need tar .ddrL1onal cross  sccti.n.. 
Warning - The parabolic rearch method failed Lo converge on crltlcal dcpth. The progrm will L- the 

cross rection nllce,.esant meChad t o  find cr1Llc.l depth .  
~ o t e  - ~ultiple srirlcal depths wer. found at this location. =he critlc.1 depth with the l o w e s t ,  V D I ~ ~ ,  rarer 

surface ver used. 

CROSS SECTlOR RTYW: Hnrqvnhal~ 
RUICR: Split2 1 5 :  17.1420 

WPW 
Description: I7 1420 
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Bani S r a :  L e f t  P1.h~ iengchl. L.:: ihbvle i  Rlghc Coeff Soncr. E r p ~ i  
(979.06 5 0 1 4 . 4  Ili 80.43 130 . . 

CROSS SLCCION O W P L T  

W h .  El*" i f t i  
Y E I  Head i f = ,  
E.C. Elev 1!;1 
CriL W . 5 .  l t t l  
E C. slope ! f r i i r i  
O Total lcfsi 
Tap Width I f c :  
"11 T;T~L I r r i s l  
"ax i h l  npth i f c i  
Con" Total (cfr, 
Length WLd. i < C I  
"2" Ch El i f t l  
Alpha 
FrcLn iorr l f r l  
C h L L c s 5  i f L 1  

Element 
W C .  n-Val  
Reach Len. ; f r l  
Flow RTea i r q  tti 
iyea 159 ft, 
FLOW ,cts, 
To> Width l i t !  
AYD. "el. ,rc,s! 
W d l .  Dspt'i  IfC: 
Con". I c l a l  
WSLLed P P r  I f L I  
shear ,ib/rq st! 
Stream Pouei ilb'tt s i  
i n  b'oiune iacrs-tri 
CY" *A 13cre51 

i . ; e  
O L D  
10.16 

wrnin. - Divided flow cowute- i  tor LhlS crozs-secrrln. 
wrnmg - me cross-secrion end prinrr had to bF u r v l d e d  v.rrlcally for =he comuced rurtace .  
warnln. - =he convpyance ratio luprcream conveyvlce d;r,lded hi. d o m r r r e ~  canveyancei is less 

than 0 . 7  or grearrr than 1.4. m>r mas indicate U e  need for addlclonal cross 5ecrionr. 
warning - =he loss than : o f r  10.3 m i  bccre=n th. current and pre.,irus crorr  

seccion. This m y  mdlcake  .he need lor a d d i t i o n a l  c r D r P  seccionr. 

CROSS SECTION R l W R  XF.rwahala 
RFACH: SpI:L2 R5: 1 6 . 8 9 0 2  

&min.,s a values nun- i 
BLa " "a1 $La n Val a n V a l  

1116.09 ,035 l i S l 7 9  . 0 7 5  5 0 2 ! . 6 2  ,035 

Bank see: LDfC Right Ler,.cn.: L e t =  Channel Right Coeff conrr. %an. 
4 9 8 3 . 7 3  5 0 2 9 . 8 2  280 lid 320 I .3 

W . S .  =lev I ~ L I  1 2 2 3 . 7 0  ciernsnr L F ~ T  aa channel plight oe 
Ye1 Head I £ = )  0.28 W C .  "-Val. 0.035 0 075 D O I l l  
E . O .  ElcV I f L l  1223.1P Reach Len. I f L 1  508.1: 50P.13 5 0 P . 2 :  
C r l r  1.5. i f L 1  1222.70 F i o ~  Area Irq f c l  3 1 . 9 7  10.51 2 1 7 . 1 2  
E . C .  Slope I f C / f C l  O O 2 i Z 2 2  i v e a  i s q  t L )  11.97 30.51 2 4 7 . 9 2  
P Total ccfel  i160.00 Flow l c t l i  128.85 6 6 . 9 2  1081.21 
TOP WldLh , f L I  6 0 1 . 2 3  Top Wldrh I f L l  ' 3 . 9 7  46.03 183.21 
"el Total i f r ~ s l  4 . 1 2  i i v g  "el. i f r i r l  1.01 2 .  i~ 4 . 1 7  
Hbl Chl Oprh l f r l  1 . 5 2  Hydr DepLh l f r :  b.aZ 0 . 6 6  0.51 
Conv. Total l c f s l  8 7 8 6 . 5  ConY l c f s l  8 8 4 . 5  4 5 9 . 4  7 4 4 ;  6 
iengrh Wed. I f L I  5 0 8 . 1 3  Ye iced  Per. ( L r i  74.12 4 6 . 0 1  481 63 
Hin ih El i f c i  1222.79 Shear ( I b i z q  fL1  0 . 5 7  C 8 B  0 . 1 8  
Alpha 1.06 S L r e M  P o w e r  ,lbilL s ]  2 . 3 0  1 43 2 97 
PrCtn LDrr I f L l  0.29 Cun Yo:une \ a c r e - f c I  8 . 0 5  0 . 4 2  11.81 
C b E Loss : f r ,  0.08 Cwn %% increri 

P a n i n g  - The energy ewarion could nor be balanced rlrhln the ipecitzed nvmber cf iLetacronr. me 
progrm critical depch for =he rmrer  rurfacs concinved cn r l t h  =he calculaclonr. 

Warning - Divided f l o w  c~npured for =has croer-reccion. 
warnmg - The cross-5ecrirn end points had C D  be uc.nded Verriially for Lhe co-ced water rurtace. 
Warning - The conveyance ratio i u p r L i e M  conveymce d ~ v l d e d  by do*mrC;e~  conveymcel  is less 

Lhan 0.7 or greater C h a n  1.4. This m y  indlcace the need for addrtional cross recLion6. 
Famin9  - The encrgi. loss was grc-rer Lhan 1 . 0  t t  10.3  rnl ,  becue." =he currenc and previous cross 

recrian. =his m y  indlcace chc need for addltionol cross reccions. 



H Y l r . l n ? s  n Values n u =  3 
SLa n V a l  8 %  n V a i  SLa n Val 

2 P S l i S B  0 3 5 4 9 9 0 . 8 2 2  0855034.321 , 0 3 5  

~ a n k  sra Lefr RiQhr ~engthe: Left cham~ei night cnezf cvnt: m- 
4 9 9 0  e225014.321 2 4 0 5 4 5  0853 5 1 5  I 3 

:eft Levee Scar ion -  3 2 8 9 . 8 7  EieuaL>on=1243 , 6 4 8  
Plghr Levee SLacion- 5 4 9 6 . 7 6  EleuaLlon=1243.786 

CP055 SECTION 0VI.PVT Protlle lPFll 

W . 5 .  Elev (EL: 1243.00 Element L e c t  OB C h m s l  P-ighc 06 
V e l  Head i f L !  0.19 W: . n-'Jal 0.01: 0 0 8 5  0.015 
E.O. EleV I fC :  1243.19 Roach Len l t i l  340 00 5 4 5 . 0 :  5 5 5  00 
Crit W S .  I:Cl 1242.91 F l o w  *re. l o q  f L I  7 3 6  9 8  6 1 . 9 5  2 6 5 1 2  
E.D. Slope  ( f L / f r l  0.013109 Area irq ELI  716 9 6  6 5 . 9 5  2 6 5  1 2  
O Total !cfs: 3 7 1 0 . 0 0  F l o r  I c t r l  2 5 0 ?  67 1-3.18 1 0 3 7 . 1 1  
Top WidLb I f L :  1761.23 Top Width I t L 1  1 3 5 1 . 0 5  4 . 5  3 6 6 . 6 7  
Vel Total ( t L / s l  3 4 B  k v p .  Vel. iftiai 3.41 2 . 6 1  3.91 
Max C h l  Wrh  ! f c l  1 . 0 9  llydr. Depth if:, C . 5 5  l 5 2  0.72 
Con" Total ( c f r l  3 2 4 9 0 5  i = n v  l c l r l  11919 5 1512.6 9 0 5 8 . 4  
Length Wrd. i f L 1  4 2 8 7 3  Welced Per. I t c !  1252 64  4 3 . 8 8  567.21 
n m  ch EI i t t i  1 2 3 9 9 2  shear i l b i s q  t r -  ( 1 . 4 5  1.21 0 . 5 9  
alpha 1 . 0 2  Stream P ~ r e r  I l b i f t  r l  1 . 5 2  3 . 2 ,  2.11 
FrcLn Loss l tL1  3 . 3 7  Cum Yo lvne  l a c r e - t t l  5 0 . 2 2  3 . 5 4  3 9 . 7 0  
C h E Loss l fL1  0 . 0 3  Cum 5A i0cre.I 6 9 . 1 4  2 6 6  4 8 . 0 2  

warning - Divided flow com-eutea f o r  this cross- rec l lon .  
warnin. - ?he conveyance racio !up.rream cDnveyMce a ~ v i d e d  bi d o v n r r r c m  convryancel rs less 

chan 0 7  or greater than 1.4. This nay i n d l c a r e  rhc need Lor aMlrlrn.1 cross sections 
warnmg -   he enerw loss was g r e a t e r  thru, 1.0 f r  1 0 . 3  n i .  between rhe current and previous 

seccion. ?his m y  ~ndicate the need for addlrmnal  cross rectlonn. 

CROSS SECTION KT-: Rarwahala 
REACH: Lower XeaCh RS: h.4734 

:NPm 
k l C ; r ~ L i ~ :  h.4734 



CROSS SECTION O m P m  

V . I .  E l e Y  [ E L :  
"el Head i E C i  
E.G. E ~ F Y  , E L !  

Ciit W.I. if:,  
E.G. s lope  I : t , f : ,  
P TOL.1 ice. ,  
Top Wldth i f L ,  
"el rcral i f r i h ,  
"ax chi m r h  , * t i  
C ~ n v  Toral l c f r l  
~ c n g r h  Wtd. I ~ L I  
Min Ch El ( f c l  
.%Inha 
srccn L O S S  ( f L i  
C h E L o s s  l f L i  

ElernenL 
-1. n-Ydl. 
Reach Len. I f c )  
slaw *=a ,sq LC1 
Area irq f c i  
slow l c f r l  
Top Width I f L l  
.%vg "el. I f L l r l  
Hydr. OcpLh l f L l  
Con" I C f S I  
W a t c ~ d  Per. l t L l  
shear ilb/.q t i ,  
Scream P O l e z  Clbiti I >  
C w  V o l m ~  , a c r e - t i !  
C W  51. ,aEces,  

Warning - ~ i v i d e d  flow comured for chi= cross-reccian 
wammg - m e  conveyance racio lupscrcrvn conveyanc~ divided bi. dormrtrem conveyance) ir less 

L h a n  0 . 7  or grearer than 1.4. This m y  lnd~sare rhe need for addiclonal cross sections 
Warning - The energy loss war greater than 1.0 E L  ID.: s l .  k c w r e n  the and previ~ur cross 

section. Tbir may indlcale Che need for addlrronal cross secrions. 

CROSS SECTION RIVER: Rarquahala 
RFACB: Lover Reach Ri: 17.3602 

sracioi  leua at ion ~ a c a  n u =  2'7 
SLa E l e V  St. Elev St. Elev Sta Elev  St. E l ~ v  

2 7 8 3 . 0 3 1 2 3 6 . l P 8 2 7 P O  0 5 8  1 1 3 6 . 4 2  2 1 9 8 . 8 3  1 2 3 6 . 3 8 2 8 0 8 . 7 7 1 1 2 3 6 . 4 2 1 2 B 1 5 . B C 6 I 2 3 6 . 3 9 7  
2828.1612J6.56J2BJ0.84512J6.525i036.3B6I23664312BB661~~~235.6672~9~.3031235.60~ 

2 P 0 8 . 0 ~ 7 1 2 1 5 . 5 5 J 2 9 5 7 . 7 9 1 1 2 J 5 . 4 7 4 2 9 6 6 . 0 1 P l 2 3 5 . l P 2 2 P 7 4 . 7 1 8 1 2 3 ~ . 8 5 5  2 9 7 P . 2 7 1 2 3 a . 9 0 :  
Z P B B . 7 1 5 1 2 3 5 . 6 6 1  2 9 8 9 . 4 1 2 3 5 . 6 7 3 2 9 9 1 . 0 B 6 1 2 3 5 . 6 8 2 3 0 1 0 . 6 6 7  1235.783022.6411235.698 



Bank 5ta. Lefr nigh: LeWLhS.  Left C h m e l  Bight Coeff Coatr .  +an 
4980.4Z25C1P.iiJ 401480.8421 4 5 0  .1 3 

=eft ~~v~~ SL0~lcn=lDlO.66~ Eleuatlon= 1235.78 

W . 5 .  Elev CfL! 1 2 1 5 . 4 0  L lemmr LeEt OB Chamei  Right 08 
Vel Heed I f = !  0.20 It " - V a l .  0.035 O O B 5  0.035 
E.G. Elev l f r i  3 . 6 0  Peain Len. i f t l  401.00 4 8 0 . 8 4  4 5 0 . 0 0  
Crl: K T .  1t:l 1235.31 Flow area isq i:) 5 7 4 . 2 3  4 3 . 6 5  4 3 0 . 7 6  
E . G .  Slope i t t i f r l  0 . 0 1 2 5 2 5  .%lea Crq Ltl 5 7 4 . 2 1  4 3 . 6 5  4 3 0 . 7 6  
Q Total Ccfel 3720.00 Flow Ic ir !  19G8.68 91.48 1?19.84 
~ a p  k'idm i f r i  1698.12 Top yi~dLh i f t i  1032.95 3 B . 8 0  166.37 
vel T O ~ D I  i f r / r l  3 . 5 5  A V ~ .  "el. [ f : : ~  3 . 3 2  2.10 3.99 
Max C h l  Dprh l f t i  2 . 5 7  H y k .  Depth l l L i  0.53 i. l J  0 . 7 6  
Conv Toral I c f r )  11259.? Conv Ccfri n056.8 8 . 4  1 5 3 6 7 . 4  
LengLh k'cd lfLl 4 2 1 . 9 1  Wetted P e r .  l t t i  1 0 9 5 . 4 5  3 9 . 3 6  56?.16 
win Ch El I f t i  1233.2, Shear Ilbirq L r ;  0.41 0 . 8 7  0 . 5 9  
Alpha 1.04 Stream Power i b - t t  s i  1.36 1.92 2 . 3 7  
TZCL-I Lass IfCi 3 . 0 3  k. Volume i s c r r - t r l  1 6  5 9  1.78 2 ? . n  
C i E La++ CfLi 0.04 Cm. Si. ,acresi 4 5 . 3 6  1.37 3 3 . 3 :  

Yarn2-g - Divided Elow computed far  this crarr-recrion. 
warning -  he c ~ n v e y m c e  ratio [upstre- conveyance dlvlded by dowrtrcam c o n v e y ~ c e j  is less 

than 0 . 7  Or greater thrvi 1.4. T h i s  "my indicate the nee* tor addlrional c i o s r  a.ction. 
Warning - The enerr, lor* war greeter than 1.0 f t  L O 3  m i .  be:ueen the current and prrvlour cross 

section. mis ind>care t h ~  need for addxrionni 
warning - The parabolic rearch method failed t o  converge on critical depth. The progrm 1111 ti, me 

cross recclon slic~/aecant nethod t o  flnd c i r t i c a l  depfh. 
Note - mlriple c r i t i i a l  depths v ~ r e  found a= chis location. =he crirlcal depth vlth the l o u e r ~ ,  v a l ~ d ,  

surface w a r  " a ~ d .  

CROSS SECTION E W U .  HarWahola 
FIEIICH: Lover Reach KS: n.2691 

1NP.n 
Description: n.2691 
Station E l e Y a n n n  Data nvn. 2 8 6  ~-~ - - ~ -  ~ - -~ ~ 

Sta Elev 5ta E l e v  6ta Elev SLa Elrv Sta Elev 
2916.1661214.3552917.8161233.1642921.0241214.4572914.278 1ZJ4.4?291B.07il234.273 

2 9 5 5 . 4 5 1 2 3 4 . 0 3 3 2 9 6 8 . 9 5 2 1 2 3 3 9 2 8 2 9 7 1  16912117112979823 1231.13001.8631233.ola 
1029.152:233.0061061.4691232.6E9lot2.8511212.67210t1.8641232.6593130.5511212.028 
3i60.3061231.8422161.3311211.8291205.4i?i231.BL;71216.344ll?l.7?4 322:.8?1229.342 



lannmo's n 'lalues n"m= 3 
sta n Val  BLn n Yal s t  n Val 

2916.366 035Q985.411 . O B 5  5012.7 , 0 3 5  

Bank sta: =eft Llohr ~engrhs: ~ e f r  cnannei ~ i g h r  coetf conrr. w-. 
4985.t11 5012.7 423503.3689 4 9 5  .I - 3  

CROSS SECTTON 0VI.PVI. Profile tPPll 

1 2 , 2 4 5  
C O B  

1 2 3 2 . 5 1  
1212.16 

0.004661 
1720.00 
2165.26 

2 . 2 6  
2 . 5 7  

5 4 4 5 4 . 1  
453.61 

1230.19 
1.32 
3 5 D  
0 . D 1  

WL n-Yal. 
Leach L e n  , t Z l  
Plow Area in. f t l  
Area is"  L C ,  
S l O i l  ICLI! 

TOP Widrh l f t i  
A";. Y P ~ .  i t L , I I  
HY&. Ceprh , t r ,  
c u m  i c t * ,  
W e r ~ ~ d  P e r  l f r l  
Shear lIb/sq f l i  
Strean P o w e r  l lb l f t  
cw r o l w e  (acre-ft 
C W  Bl i  iacrer, 

Channel 
0 . 0 8 5  

501.37 
2-.32 
2 - 3 2  
32.35 
27.29 
1 1 e  
1 0 0  

4 7 3 . 5  
2 7 . 6 5  
0 2 9  
0 . 3 4  
1.39 
1.00 

Warning - Il ivided flow cowuted for rhxr cross-recrior. 
warning - *he convey-ce ratio msrreaa; conveyance divided bi aomsrrern con.ieyancrl is less 

than 0 . 7  or qreacer than 1 . 4 .   hi= way indicate the need trr a d d ~ r w n a l  cross 
%amino - The energi lor& w a s  .renter :ha 1.0 L t  0 . 2  .,. between the cvrrenr and prrvxous irosr 

section. nil nay lndrcnte the nerd tor addltivnal cross seccrons. 

CROSS SECTION IIVPA: Hnrwohnla 
R G C H :  Lower Reach P6: 17,1738 



~ a n k  s r a :  icfr ~ i g h t  ~ e n g t h r  ~ e t ~  chmel ~ ~ g h t  caeif cantr. 
6 9 8 0  5 3 5 5 0 1 9 0 2 1  1 8 0 5 0 1 . 3 4 2 4  530 . i 3 

RrghL Levee Bcarion=5B12.139 Elevation= 1229.07 

CROSS sEC.I.IDN OmIIPTPI P r o f i l e  lPlXl 

W L  Elev , L L I  
"el Head ,LLl 
E G  EieY I f L !  
C r l L  W . 5 .  !fL! 
I C .  Slope I f L / E L !  
Y Total i c t s ,  
Top Width ! t L ,  
"el Tala1 I f r i * ,  
Sar C h l  Dprh ,it: 
can-,.. = o r a l  l c f s l  
Leng:h K r d  , f L ,  
Hln Ch El ifti 
lilp:la 
FrCLn LOIS ( $ t i  
C h E LOSE ! P C !  

- - -  

W L .  "-Val 
Reach Lrn. i f L I  
FlDv lvea : s r  i t ,  -. -~ 
P l o w  ,c:r, 
TED NldLh , I t ,  
*'0 Y e :  , t r ; r ,  
n y d r  DePTh i f t i  
:or.:. icfrl 
Verred Per. i t t l  
shear ,Ib sq L t l  
Stream Power i l b / t r  
C- Y o l w r  ,acre-t:, 
C- 5A ,(ICTesl 

warning - Divided flow carnured Ear this crorr-section. 
Warning - The conveyance raLir I Y P r L r e m  conveyance dlvided by dmmrlrea. conveyance1 rs less 

rnan 0 . 7  or greater than 1 . 4  Tnls may lndlcare the need tor addxclon.1 cross sectlonr. 
Warnzng - ?'he rnerW loss War greater L h m  1.0 it I C . 3  rl. between Lhe ourrent and prevrous crass 

r e = L z o n .  This mny indicate the need tor addrclonal ;rass secironr. 
Warnlng - The parabolic rFarck method failed La canverge on crrclcal d o n t h  The Proarm will cri. the 

c r ~ r s  sectlor. slrce/necanc method Lo trnd crirical d o ~ t h  
Note - Multiple crlllcal depths Were found at Lhrr location. n o  C r l r i c a l  depth v i r h  t h e  lowest. va12d, 

surface was used. 

CROSS SECTION F I W :  Harymahnla 
RUICH Lower Peach Ri 17.0788 

UlPLPP 
Oescrr~rion: 1-0788 



B-k St.: Lett Right Lengths:  Lett Ch-el Righr C m e f t  C c n r r .  Exp- .  
4088.3625Cl4.147 3121815188 4 3 5  . i 

Left Levee SLaLiun=l267.808 Elcvaricn= 1 2 2 6 . 1 3  
P i g h r  Levee 5railon=561(.421 Elcvarioni1226.224 

CROSS SECTTON OLTPVI  Profile l P P l l  

i.1.S. Ile" Ift: 
"el Hsad I t = ,  
E.C. E l t Y  lftl 
crit 8 . 5 .  8fLI 
S O .  Slope i t t i f c l  
a mta; ic.51 
Top ii>dLh i f L 1  
"el l o c a l  i f c l r :  - i h l  D t h  ii:i 

Element 
W t .  n-"a:. 
Reach Len. i f L 1  
PIOW i Y e a  i s m  f L i  

warning - Dlvlded f l o w  "oqured far chis crorr-.rcrio.. 
warning - m e  convey-cc ratio cuprcren. convEyrise divided bi domrcrea. cunveyanc.> is ies6 

Lh- 0.7 or greater than 1.4. Thl= may indicatr the nerd for oddiciannl cross reccionr 
~arning -  he enern iosr was grencer chm 1.0 t~ 1 0 . 3  nl .  k c r r r n  che currenc m d  previous srors 

sesc ion.  This may indisnce the need tor .ddificnal cross seccianr.  

CROSS SECTION P-IVPR: HlrWohaia 
PEACH: Lower Reach P5: 16.9865 

I N r n  
DercripLion: 16 9 E 6 S  
SZaLion Eleuacion D.T. n"m= 3 1 8  

SLL zleY S L ~  me., 5 t a  z lev s m  EI-v strn riev 
ill6.4121226.4762142.13412i6.5182~T9.1481226.1312:65.11~1225.891 2 2 6 8 . 6  1 2 2 5 . 8 3  
2 2 7 6 . 3 4 5  1225.61281.52S 1 1 2 5 . 5 2 2 1 8 6 . 3 8 2 1 2 2 5 . 6 1 3 2 3 1 D . 4 0 2  1225.312114742 1 1 2 5 . 3 7  
2319.8141225 415234?.6151225.1141151.8041225.402:107.531 1 2 2 5 4 2 4 1 2 6 1 5  1225.28 
1415.ilSi22T.0882445.4611221.7~62~5~.1161224.5212d65.P93112~.0852470.14d122d.174 
2 4 7 8 . 6 8 8 1 2 2 t . 1 6 6 2 4 8 5 . 3 1 1 1 2 2 0  ~212~85,a?B1224.43lidP3.71P121d 5.12501 504122d.761 
2514.5Dlli25.2512521.42d1225.34?2531.1711225.25:25d1.9011225.20825LT.$181225.175 
2563.D71ii25.0442581.675li25.04525BP.l7il?iS.114261S.7311214.92l2610.671 1224.86 
2661.661225.2832671.2111225.4P62686.BPi1ZZi.351 2691.47 112d.892694.2931220.614 



Ban* 5 t a :  L e t t  XighL Lengrhr: Left Charnel Pighi C o e E f  crnrr .  
4 9 7 ? . 1 0 2 5 0 4 0 . 3 4 4  281508.1310 5 4 9  

Sigh: Levee Station-5521.604 EleuaLi~n=l:Ll.917 

E.G. El-l , t L !  
CTl? W . S .  i f : ,  
E . C .  S l o p ?  I E L / f T )  
P Total : c c r ,  
Tap WidLh r fr l  
"el locai , r r , r i  
M- ck.1 Dpth r f t i  
con<. Tarn1 l c f r ,  
Length wrd. 1fr1 
n m  ch EI crtl  
Alpha 
PTCL" LO66 i f L ,  

W L .  n-Val. 
Reach L E r i  l f t i  
Plow area irq LC1 

con-,. l c f s i  
wetted per. I f t i  
Shear l l b , s q  f r ;  
siream Power , lb/Ei  $ 1  
C u n  Volume iacre.fr,  
C u n  sri incres1 

warnlnq - ?he enerpy e w a r i o n  could nor be ballnced with=" the r p o c l f i e d  n-r af i t e r a t i o n s .  ~ h .  
program selected rhe rarer surface that had t h e  least m v n r  of error between cornputrd md 
assumed valuer. 

Yar;iir.g - Divided flow c w u c e d  for t h i s  cross-section. 
warxing - m e  con.icymce r a t i o  luprtre-  conveymce drvided w domscrenm conveymcei is lens 

c h m  0 . 7  or greater than 1 . 4 .  R l i s  w y  l n d l c a r c  =he nee* for addrrronal cross sectlon. 
warning - mring the r r ~ d o r d  %rep i t ernr lonn.  uher. the assume3 rater surface w a r  set ew.1 to c r i t i c a l  

depth Lhc calcvlared rater surface c-e back b e l o w  crltlcal depth. Thrr lndrsates  chat Lhere is 
not D v a l ~ d  r v b c r i r i c a i  answer. p r o g r a  dctauiced  r o  c r i t i c a l  depth. 

waning - me parabolic search method r a i l e d  to converge on crLr1c.i dcprh. The progra. "ill tv the  
c r o s s  rccrion s1ice/.ecanr method to find c r i r l s . 1  depth. 

note - ~ u l : i ~ l e  c i i r i c a l  deprlr were found a t  t h i s  l o c a l i o n .  %"he c r i t i c a l  depth vich the lowest, val id .  
wrtnce  r a n  used. 



~ ~ 0 5 %  SECTION RIVER R a r ~ a n a l a  
I F A C H .  i-10 Beacn RC. 16.8902 

INPUT 
Descrrprion. I t  L902 
Irrzran Eirvac lon  Date nu-n= 361 

CROSS SECTION omPm 

W.P.  E l m  I f t ,  
"el Kcad i f t i  
E.G. E i e v  l f L i  
CXlt w . 5 ,  , f C I  
E . C .  51o.e i f L / L L 1  
P = o r a l  icf.1 
m P  Width i f L l  
"el Total I f L l ~ l  
Hax C h l  DPLh l t t l  
con" Total ,cts, 

12:2 . d B  Element 
D .  02 Wt. n-vsl. 

1222.50 Peach Len. l r t :  
1 1 1 0 . 7 9  Piow Area i r q  ~ L I  

0.000390 k c a  IS. f t i  
5000.DO PI." ict.1 
2 6 9 1 . 9 3  f o p  width i re !  
I n  A"=. "el. i t r i r ,  
5 . 0 1  H y d r  Depth l t L l  

2 5 3 3 4 0 . 1  Con". I s t s i  

R ight  06 
0 . 0 3 5  

6 0 1 . 0 0  
1496.60 
1 4 9 6 . 6 0  
1391.51 
1 2 7 9 . 0 5  

0.93 
1.17 

7 0 5 0 6 . 3  



111 4 4  Wetted Per. lf:l 1396.&0 2 ' 8 5  iZBO.11 
1 2 1 7  ii Sbear Llb,sq f r l  0 . 0 5  0.09 O C ?  

i.08 Scream Fower !lb/5: s: 0.06 h . 0 6  0 03 
0.03 C a  Volume (acre-I:, 1 3 7 . 7 3  2 2 . 6 7  71.11 
0.01 CYSI ii IaCTnEJ 42.83 5 . 8 5  2 6 . 3 5  



4 5 7 8 . 0 1 1 0 4 0 . 3 2 9  361339.2881 2 7 3  I 

CROSS SECTION O D P i T  P:o?iIe #PFVl 

K i  El*" If:, 
"el ncac !it, 
E.C. Llev I f L !  
CXLL W i .  i f L I  
E.C. s lope i f t , f L I  
0 Total (cfsl 
roe Widrh i f L l  
V e 1  Total (Lrl61 
Max Chl Dprh l t r l  
cnnr Tar*= ,CfSl 

Length wtd. if:) 
M r r i  Ch Ei I f C i  

- - -  - - ~  ~~ 

0 . 0 0  W :  n- '>&l.  0.015 0 085 0.035 
1222.47 P l a i t  Lea l t L l  36i.CC 3 3 1 L I 1  2 7 1 O C  

FLwd .%re* :sq t:) 7 x 5 6  4' 311.65 6171.12 
O O C 0 0 2 i  L-ea. Irq fL1 i l l 6 . i '  3 3 3 . 6 5  4176:: 

5 0 0 0  Or Flow IC151 3068.11 8 5 . 4 0  1 8 4 6 S O  
3 B O i  1 L  TOP Widrh (frl 2530.74 6: Z:  i 3 0 1 i O  

0.42 *,9 V.1. ifL/si 0.42 0 . 2 6  0 4 4  
6 . 6 1  HYdr DeFLh ifri 2 . 3 ;  5 3 6  j.20 

1 0 1 1 9 n . 7  Cor,~ ,  i c t * l  6 3 1 9 4 4 . 5  li8II.I 285141.3 
331.22 Wetted Per i f t l  2511 .7?  6 2 . 5 2  i104.34 
1215.86 Shear ilbirq f t ,  0 . 0 0  0.9: C 00 

1.01 stream ~ o v ~ r  ,lb,t: E I  D D O  0.00 e . c o  
3.00 cum v o l u e  :acre-rr ,  9 6 .  51 20.03 32.13 
3.00 Cum 5 1  (acres: 2 6 . 7 :  5 1 2  8 . 5 0  

Warnlng - The con-ieyance ratio lvprtream conveyarce d l v i d e C  by damrrr.ac conveyiu.cri is less 
r h v l  0 . 7  or qroacer Lhar 1.4. Thls m y  ~ndlcate vhe neeZ fa; addlrroaal cross sections 

CROSS SECTION R i W P :  Har~"Aahala 
RELCH: i-10 R ~ a c h  R S  16.7242 

: N P D  





E i .  EieY (It! 
"TIT X1.S i r k 1  
E.C. siope i f r i f t :  
Q Tocal ,cis, 
TOP Width i f t !  
Vel Total i E t , r l  

. ~ h l  ~ p t h  Ifr! 
Con". Total ac fs l  
LengLh W t d  < E L 1  
"1" Ch El I f c :  
Alpha 
Frcrn ioss l f C l  
: b E LOSS I f L !  



Bank Bra: Left R i g h c  C o ~ t f  Conrr. w a n .  
a173.2164?96.898 1 3 

Right irvee SLa:ron=iB13.76? EleuaL1onil223.aB3 



S L a  n Y i i  9'- n 'Val B r a  n V a l  
1711.576 .01543?3.51( .019010.?36 ,035 

bank Sra :  L e t t  Rich' Coetf C o n L r .  Expm 
I 3 ? 3 . 5 L 4 " i l O Z 3 6  1 . - 

Upslrevn Enbvlhen: ride s l o ~ e  0 . LO  :.O verricel 
Do*nrcrem *.nk,enc r i d e  slope C bori:. ro 1.0 ver t i ca l  
H-i".,m ?.l:owibie .I;bnerqencs ior weir flow = i s  
Llevarion a: ihich weir tiov t e p l l s  
merw heas "red in spillway des lrm 
spillvay heighL used in desrgn 
Yeir cresx shape = Broad iresree 

R u m h e r  O f  C Y l u e r L S  = I 

C L I V ~ X C  Nmie Shape Rise S p m  
C-i,aerr I I  sox 1Ti 
F m Z  CharL I 5 8 -  R e C L M 9 U 1 a r  CODCrPCc 
Fm>. scale 1 2 - Bide tapered: arrr favorable edges 
S ~ i u r i a ?  iriceria = Righest X i .  EC 
i " l . , c r L  uprrrn Dirt Length n value Entrance Loss ioef U i C  Loss coer 

6 2  .Dl4 3 1 
N-er Of Barrels = ? 
"=stream Lievation = 1214.1 
Centerline statirnr 

s z a .  5 x a .  s t a ,  s r r .  sta. SL.. sra. *>a.  sra. 
(356 6407 4 1 1 8  1 6 7 8  4 6 8 0  4 7 0 0  4 9 1 4  4 4 '86  

D O W S L T P M  ElevaLion = 121d.0' 

S L ~ .  st.. S L L  B r a .  S L d .  S L a .  $ L a .  Sra. Era. 
4 4 0 6  4 4 4 2 8  4691 2 4 - 1 1  4975.5 4 9 8 8 . 5  4 9 9 ' 5  

CRC52 SECTION RIVER: BarWohaia 
RSIICti. 1-10 Reach RS: 16.6949 

lRPrn 
D e s c i o t l u n ;  1 6 . 6 ' 4 8  

W.5. Elev IfLl 
"el Head IfCi 
E.G. Elcv IfLl 
C X i C  W.5. IfLI 
E.G. Slope itC/ftl 
Q Total l C f s i  
TDp Widqh CfLi 
"el T0t.i i f r ' r i  

1221.02 ElemnL 
0 . 5 0  WL. ".".I 

1211.52 leach Len. ( f t l  
Flow U F 1  ,rq fcl 

0.001825 U e a  (rq f c l  
5000.00 Plow l c f r i  



Hax Chl Wrh l t r l  
"*".a. T o r a l  l c i r l  
LengLh Wid. ::CI 
nlr ch EI r i r ;  
Alpha 
FTCLT. LOSS i f : .  
C b E Loll ( f t .  

0.01 C u m  ' i r l u m e  ,acre-it, 
0.15 Cum 51 ,acres ,  

warnxn. - Dlvlded f l aw  conpuced Lor r*is crarr-section. 
warnxn. - The :on.:~yance rario ,uprtrram conveyance dividec by covnntreaar convey&,, 

than 0 . 7  or e x e a t e r  XDan 1 . 4 .  Thlr ma). rndicarl =he need t o r  adai 

CROSS SECl l iON R F m . :  Haiwahala 
R a c k :  1-10 Reach RS: 3 6 6 . 8 1  



CROSS SECTION OmIVI. P x o f i l ~  OPF11 

V L El." l t l l  
"el Head If:, 
E.C.  lev l f r l  
CTIT h.5. l f t l  
E.C. slope , f : , £ r ,  
p ror.1 lsfi, 
Top Wldth l t r l  
YFI ToLai I f T I L 8  
Ha?. C h l  mrh l t t l  
C C a P  Total l c f s l  
~ ~ ~ c c h  wrd. i t r i  
Hi" Ch El I f L !  

liren ,sq t t !  
Flir I r t r .  
Top Wldrh 1111 
W g .  "el. , < L , S I  

BY* .  Depth , : t i  
0 .  I C E S 1  

w.:ce* Per ,tt: 
Shear tlbirq f l l  
S T X e m  Power clh:it S l  
cwn "Olwr. I.,r~-f:i 
Cwn 5A i a c r e r ,  

WDrnlna - The conveyance ra:io l"p.=re&n conveyance d l ~ l d e d  w d-rrre- canveyanc 
Lhm. 0.7 or greater then 1.4. Thli may 1"dlcnce m e  need frr  addir 

CROSS SECTION RIVET: HDrWdhald 
R E A C H :  1-10 Reach X S :  166641 

l N P W  

Bank Sra :  Left Righr Lengths: L ~ f r  C h m e l  R;ght C r - f l  Conrr. Expan. 
4 3 8 2 4 3 5 0 1 3 . 9 2 1  1 6  90.1017 7 3 1 3 

Right Levee S C a t i o n = 5 0 1 3 9 i l  EleYatl~n=1111.432 

C F O 5  SECTION O m -  Profile ,PF,I 

l i . 3 .  Elev ( f r l  1221 .22  ElemenL 
',el Reed I f r i  0.13 W T .  n-"aI. 
E.G. Elev I f t i  1 2 2 1 . 3 5  Peach Len. I f L I  
CriL W . S .  l f t !  1216.96 Flrr iiree 11g t t )  
E.G.  Slrpe l f t i f t i  0.001519 Aces l s q  t L I  
C Total i c t a l  5000.00 Flow l c f s l  
Ton Width lftl 1362.12 TOP WidLh Cfrl 
VFI Toral IECi r i  2 . 6 1  Aug. Y e 1  i t L , r !  



nar in: Wt" i f t l  k C i  Ryh- Depth i f : .  0 7 4  i li 
C Q n Y  TOL.1 iCfs' 128206.3 icnu. I c f r !  I90ii.i 10.0212 i 
i e ~ 4 L h  WLd.  L 1 I  g O ? G  '4e:ted Per. (ti) 7 3 4 . 9 2  653.34 
11r c h  EI l f r ~  121:.20 shear : I ~ / S S  f r l  c . 0 7  0.22 
Alpha 1.21 Srrem, P w c r  ilbifr r l  O l ?  0.6: 
FrcCn LOIS l f L i  C m  Volvnc 'acre-f:l C.51 2 . 4 9  O C C  
C i E LOSS if:! Cu-l ii <acres) 0 7 8  1 16 O D 5  



Bu.k Sta Left PxBhL Coeff ConLr man. 
&182.43501> 921 I 3 

Rlgt lL  Levee StsLlon-5013 921 Eleuarlon=li2l.4li 

LO Cord ira H. Cord 
1119 ??is25 e d F  1226 11 
1219-7 iGI .6  s61225.792 
1213.97 2320 911125.464 
1219 97256693'122ii55 
121?.3:i735.?11 1 2 2 4  7 6  
121?.'ii021.iil1iZI.i3Z 
1219.5712l9.3ili2i?.861 
1 2 1 9 . 9 7 3 4 2 0 . 4 1 R : 2 2 3 . 4 4 6  
1>:9.973647.1141:2~.8Ci 
1:19.Si37~~.Fiiii::.151 
1211.9:3969.1031;::.l4i 
121%87 4126.881Zii.141 
:21?.?74417.066 1222.57 
:2>?.?74568.Z411Zi2.496 
:219.1146%1.?>;1222.346 
121?..0111?6.1121222.321 
12l?.?-I?10.3111222.lP? 
1219.S-IDC? 9931222.234 
1219.91 iili.191222.324 
1 2 1 9 . P 7 5 2 6 7 . & : 7 i 2 2 2 . 3 4 ?  
li19.9i51ii.461122?.5[l? 
121S.975509.5OiiZZ;.646 
lll?.??iC14.31~12ZZ.85? 
lll?.?7iil4.2681223 :4a 
1211 P 7 i B 1 S . 3 1 9 1 2 2 1  2 2 7  
1 ; 1 ? . ' 1 6 O i 5 Z P 6 1 2 2 3  2 8 6  
1215.976147.4>3122J.514 
121?.971290.7161221.536 
lllS.976420.0S11221.588 
1219.376601 57-1121.895 
1219S75733 5011114.207 
12i9.?? 6957.93 1214.16 
1219.91 

LO Cord 5La HI Cord 
ii,? 57:??1.5141225.991 
1219 i?;iP'.1661225.656 
1 2 1 3 . 5 ? i i ; : . 5 P 5 1 2 2 1 . 3 5 5  
lil.D.972611.1691221.155 
121;1.5' 2 1 5 4  1 5 L 2 2 4 . 6 6 1  
1 1 1 9 . ? 7 3 0 i - 1 6 8 1 2 1 4  1 4 3  
::i?.973Z8?.3el122i.84- 
. - > s  .-. . .SW 3471C1;22;.226 

1Zi9.2736PO.i04l:2:.6:8 
1213.373E,4 .414 , : :2 .25? 
1 2 1 ? . 9 1 a 3 l 7 , 6 6 6 1 : 2 2 2 B 4  
::iS.9'4165,1061222.407 
1 2 1 ? ? 1 4 1 2 G , 7 : 4 1 2 2 2 5 6 P  
lZlil.174595.4151222.488 
iZlS.9-4692.5661222144 
1 2 l % ? ? i C L O . i l i : Z Z i . 1 5 6  
1 2 1 ? . P 7 I ? : l . 6 1 d 1 2 2 2 . 1 l 5  
1219.?-50:C.I181222.212 
1 2 1 5 . 9 7 l l i P . 5 9 1 1 5 2 2 . 3 7 4  
i i 1 9 9 i  5277.6112:: 1 6 6  
12i?P75391.?3ii22:.599 
liiP.97 5 5 3 7 5 6 1 2 2 2 6 1 P  
1 2 1 ? . ? 7 5 6 4 J . 1 0 1 1 2 2 1 . 0 8 8  
1 1 I P . 9 7  5760271223224 
1213975674.501 1221.23 
1219,976052,571 1 2 2 3 . 3 5  
1 2 1 P . 9 7 t i 7 4 . 8 7 3 1 1 2 3 . 4 P 7  
1 2 1 P . 0 7 6 1 1 5 . 6 6 - 1 2 1 3 . 5 9 3  
I 2 1 P . ? ? C S O :  1 7 9  1 2 2 3 . 8 :  
1 2 1 P . 0 7 6 6 2 7 . 6 9 6 L 2 2 3 . 8 6 5  
1210.P71631.nLli2i.122 
1 2 1 P . 9 7 6 1 8 3 . 2 7 1 1 2 2 4 . 1 6 1  



,<.: :.:.:: . . . .... : . . i :  .< . . .  i... i.. i . . . - .  .;i ... :. < < . <  : .". ..: 
. . . . . .  : : . .  . : :  :. . . .  I .. :. . . . I .  .: . . .  ..<... . .  :. :... . . . .  . . .  . . . . . . . . .  ,: -.::.. . ---. _ . . . .  . . . . .  . . . . . . . . . .  . . . .  ;' . . 

. . . . . .  . . . . .  ... . . :- . _ .  : . . . .  . . . . . .  ... . . . . . .  .... . . . . . . . . . .  i.. . > . . .  . . 
. . . . . . . .  . . . .  .... ....... . . . .  : ......, : . . .  . . . . . . . .  I '  . ..... .... .:. 

H a M l n g S  n v a i v e r  n m =  
ita n Val sr. n Val ita n v a i  

1812,754 ,035 1386.88 .015009.80> , 0 3 5  

Up.CreM Fnbanment .>de slop. D horri. to 1.0 verriia: 
Doun.lream Cnbani;*ent .Id* .;ope 0 hCZ1L LO 1.0 YerZica: 
laxl.num rutmergence for reir flo, -95 
Ele.,arlon a: which rr.r e l o r  bcgln. 
CTlerw head Yscd 1.3 i.rll*ay derlm. 
ip1ilw.i he rghr  use< i n  derlm. 
Weli crest shaps s Broad Crested 

N m b e r  of Culverr. = I 

iY;Vert Nane Shape R15r S P K I  
culvert *i BOX 10 
PIPA* C h a r t  I 5 8 -  ReCLKIaular Concrete 
Pmi 3c.l- 1 2 - Srde tapered; More favorable edgss 
S o l u r r m  Crlteria = Hiqhesr U 5 EC 
Culvert "P.Lrn DlDL LIIIVId n value *.rrance Lor3 Loef U i L  Lars Coef 

14 6 2  ,016 . 3  I 
N-er ef Barrels = ? 
"p.LreM1 E l e u a t l m  = 1213.2 
centerlane srarlonr 

st.. sta. sta. sra. 5 r a  sra. s r a .  a .  sea. 
1 4 0 5  4 4 1 6  (127 4 6 8 9  (700 4711 4 0 7 5  1 9 8 6  4997 

3ounrLream Elevation = 1212.9; 
Cenrerilne Srotronr 

sta %:a. sra. 8 t a  ira. 5 t a .  5re srs. sra. 
4 4 0 5  4 4 1 6  4427 0 4701  4712 4 9 7 4  4 9 8 5  6 9 3 6  



larr.in?'* n Value. nm- 
6ta n Val : a  n Val Bra n Val 

1812.754 3 3 5  4 3 8 6 . 8 8  035009.PD1 ,035 

E . G .  Eie" , * r ,  
Cr;C i t 5  , t L ,  
E.G. Bloiic ( f r / L C i  
E T o r D l  Icfr: 
Tog W;drh ( f L :  
Vel Toral i l c / s !  
n u  Chi E p i h  i t c '  
C a n Y  Total , i t s ;  

WCLLed P e r  i f : ,  
Sbeer llblsq L L I  
stream Power ,lb/ic r ,  
Cum "Dlvne <acre-£ti 

warning - The merw e-ation could not bc b a l b ~ c e d  vlrhin the  rpcc~tlcd n d r  of icerations T ~ E  
lirrgrvn v s ~ d  c r i t i c a l  depth for =he rarer surface and continued on with tie ralrvlarions 

ilamrng - Divided flow c o q u c e d  for c h i s  cross-recrxon. 
Warning - Thr velocity h ~ o d  has changed by more than 0 . 5  f l  :O 15 ml. T h i s  M y  lndicare the need f u r  

addiCion.1 cross rccc ion . .  
~arning - me enerw lor* war grearcr than I D  t x  (0.3 m,. becue= rhe current md nreviour ...rr 

recllon This  m y  indicare  the need f o r  adairion. ,  cross sections. 
warnrnp - hrrrng the rcsndard step >reration=, when the ..smed water  surface war set o W a l  Lo critical 

d e ~ t h .  the caicuii lred water surface c u r  back belor c r i t i c a l  de.th. ThlS rndicare. char ..here is 

CROSS SECTlOli  FIVER; H a r p O h l l z  
IWCM: 1-10 Reach R5: 2 6 . 6 3 6 1  



Bank Sta: Left Rlghi Lengths: Left C h m e l  Rlghr Coer? ConLr. man 
4 3 4 9 . 4 9 6  1 0 2 0 . 5 7  0 0 0 .I . 3  

CROSS SECTTON OUTPUT ProClle LPPtl 

W . 5  Elev i t r i  
'vex Head , f t i  
L . G .  El.., , L t ,  
Crlt W . Z .  i t L l  
E.G. Slop. !tC/ftl 
Q Total :ctri 
Top Width : t L i  
Ve: Total i t t / s i  
Max Chl WLh l f r l  
Con". Tot-: i c f r ,  
Length Wid ' f : ,  
31" Cb El l f r l  

- - - ~  

WL. " -Va l .  
Reach Len. , t t ,  
Flow Area :.a it: 

C"" "allvnc ,acre-f t ,  
C"" ii ,acres, 

warning - DIvlded flow comuled tor LhIS c.o..-section. 
xarrrra -   he conueyance ratio lugsireom conveyance drvided by dovnstreun c o n v e y ~ c e i  l a  less 

r b n  0 . 7  or rirearrr than : . d .  =his  may lndrcnte the need tor add;Liona1 cross rcctionl 
warnrng - The energy loss war r j r e a r r i  Lhar 1.0 f L  ! 0 . 3  r n l .  between Lhr current and prevrovs czos. 

secrron. Thl. m y  .nd>cnrr the nee3 for addrrlonal cross sections. 

. . 
Ilpper Reach A 
IIsPer Reach A 
"Pier Beach B 
ilpper Reach B 
",,per Fieacll B 
Vpper Eeach B 
upper Eeach B 
Vppei *each D 
m p e r  Erlch E 
Llgper Reach B 
ipilil 
ip:1t1 
FSlltl 
SrllL1 
Split1 
Spl iLI  
S p l i L I  
Sp lrL  li 
Split lA 
S ~ l i t  iir 



Split 1E 
lrPpCr NLd Peach 
Upper X i d  Leach 
Up,-er xi= Lca:h 
tiyper n;d rracb 
L~;.: r..r ieach 
L0W.i Elr Reach 
Lovsr X;d Reach 
L0v.r llld Pearh 
Laver n>d Peach 
L0v-r Ml* Peach 
iare: wid Peach 

Mi* Reack 
Lovpr lio leach 
SpllL2 
s:i;t2 
S ~ l l C 2  
spixr: 
5piltZ 
SF1113 
LOWT ienrn 
Lover leech 
Laver Frach 
L o w e r  Reach 
Lower Peach 
Lower Reach 
L."LI *each 
1-10 Ecacn 
I.1" Peach 
1-10 Leach 
1-10 Peach 
I-I0 Peach 
I-10 Peach 
1-10 Peach 
1-10 Peach 
1-10 Peach 
1-10 Peach 
1-10 Esarh 

OF P U C K  L W C M i  

River: " a r ~ s h a l .  

Reach Pirer Sca.  Left Chinnel Right 

upper leach B 
O i ~ e r  leech B 
S i l l L 1  
SYliil 
5pl l i l  
SPi>LI 
5Pl:CI 
splrrl 
SPlltl 
split lk 
SPllL 1A 
spllr IA 
EP1:T IX 
BPllt ii 
SPllC ,A 
SPllL IB 
iillt IB 
SPllt IB 
Split 18 
iFllt IB 
split IB 
Szlit 1B 
SFiii IB 
Spil: I B  
SpllC 18 
split l e  
Upper Mrd leach 
ilprer *id ~ e ~ c h  
'Jpper lid l e a c h  
-per "id Reach 
Lover *id Reach 
Lower "rd Reach 
Lower "rd Reach 
Lever "ld Reach 
Lower "id "each 
LDYcr Mid Reach 
Lover Mid Reach 
iover *Id Reach 



Uoori Peach 6 

-FF; ir i  
EP1ILI 
iplirl 
SPllL I I  
5p11t li 
Ipilr li 
sp:ir lA 
5Pilt li 
5Pill li 
SPLi: 18 
S F l i t  lB 
spi;: is 
i p l i :  IE 
spill l e  
63lll 1E 
SpllT 16 
'-lit 15 
S p l i t  18 
SPllZ 18 
i P l l L  1s 
Upper lid Eeach 
Upper lid Eeach 
L'pper X i d  Reach 
upper X i d  Reach 
Lrlez Hid Peach 
Lover Hid leach 
Lnwer l ~ d  leach 
Lower Hid Peach 
ir0l.e; 1(1m Peach 
Lower *ld Peach 
Loser Mrd Reach 
Lower xi* XPllCh 
Lol.er lid Reach 

Lower lellch 



Reach 
Reach 
Beach 

prorrlc OUCFYL T a h i e  - srcndar 

Ycach Pllver Bra 
Frovdc , Chi 

Opprr Reach I 200003 
i 4 i I I  > . L O  

Upper Xeacn 1 19.9'15 
I S P I ^  6 . 2 2  

Upper Reach i 19.9458 
2 8 9 . 5 5  3 5 B  

Upner Reach ). l? 9012 
3 7 1 6 P  0 . 6 9  

upper Reach A 13.8387 
6 4 7 . 7 4  0.59 

Upper Re.:> A 13.8171 
661.21 0 . 5 7  

upper Reach B , ? . 7 l i ?  
'li6i o a *  

.*per Reach B 1?.6&65 
3 3 2 . 4 -  0.51 

tipper Reach B 1 9 . 5 6 0 2  
1 0 0 . 4 4  0 . 4 3  

Upper Reach B LS.4887 
46T.05 0.4 ,  

Upper Eench B 19.3161 
715.07 0.40 

Upper Peach B 19.2665 
911.64 O J B  

upper Leach B 13.1607 
8 7 2  -: 0 . 1 5  

Upper Beach B 13.0557 
1016.72 0 . 3 2  
Split1 11.6672 

0 . 4 4  
Splirl 19 6513 

0 . 6 1  
5 c l i C l  1 5 . 5 9 9 7  

0.3: 
S i l i t l  19.5616 

0 . 4 2  
r y l i c l  19.5223 

0 . 4 2  
i p l i L l  19.1869 

0 . 5 2  
Splirl 15.3980 

0.40 
Split II 1 0 . 3 1 1 6  

0 . 3 2  
Split li, 19.2396 

0.53 
iplir LA 19.1676 

0 . 3 3  
iplir lA i 9 O B l l  

0 . 7 1  
S p l i t  II 18.9967 

0 30 
Split lA 18.9165 

0.39 
S p l i t  18 11.3158 

0 . 5 0  
Split iB 19 2400 

0.16 
S p l i C  18 19.1611 

1.00 
Split 18 19.0836 

I O D  
i ~ l r L  IB 19.0153 

0.30 
5 p > i L  18 18.3137 

0 . 7 5  
Splic 18 18.8560 

0.81 
hpliC 18 1 8 . 7 7 4 4  

L.12 
Split 18 IB7 I B i  

0.71 
s p l i r  l a  l a . s l a 4  

1.00 
split IB 1 8 . 5 4 8 5  

0 . 1 9  
Upper lid Reach ls.3676 

7 2 2 . 8 9  0 . 3 8  
Upper lid Reach 1 8 . 8 4 2 6  

1598.00 0.32 
Upper Mid leach 1 8 . 7 4 2 4  

1 4 5 1 . 6 8  0 4 6  
upper Mid Reach 18.6296 

1 1 2 d i d  0.31 



Lower "id Reach 18.52i1 
Y 6 L . S P  0.3; 

:.awer nrd Reach 1F.3861 
13it.42 0.28 

iower nr* Reach li.iBl4 
1 3 2 8 - 1  0.28 

Love; Nld Reach li.1956 
1300.24 0.29 

Lcwer Xid Reach i i .  OBRR 
148: 2 6  0 > I  

Lovrr Hid Reach 1-3877 
1614.5' C 32 

Lower Hld Reach 11.8771 
ISO1.14 0.32 
LOYET Mid Reach 17.7-10 

1786.53 0.29 
Lower R i d  Reach : 7 . 6 7 0 2  

: B i i . C O  0 . 2 9  
S~llr: i 7 . 5 B B 3  

0.31 
sz:ir2 1,.4?i? 

0. 3 4  
S ' I L : ~  U.2961 

o a 9  
Splrr2 17.1420 

0 2 < 8  
ScllL2 16.9865 

0.2: 
5 i l l L 2  16.8902 

0 4 7  
Lower Reach 17.5767 

0 . 3 8  
Lower Renci, : ? . a 7 3 4  

0.2: 
Lower Reach 17.3602 

0.35 
Lowcr Rcach 17.2691 

0.21 
Lowcr ilcach 17.1138 

0.4C 
Lower ileaci. 1?.D?tB 

0.20 
Lower Reach 16.9865 

0 . 4 5  
1-10 Reerh 16.8432 

0 C? 
1-LC Lsa;h 16.7885 

0.02 
1-10 Reach 16.7242 

0.01 
L O  . 16.7087 

0.44 
I-10 Reach 16.7011 
1 ~ 1 0  Reach 1 6 . 6 9 4 8  

D L 5  
1-10 Reach 16.6189 

0.04 
1-10 Rcach 16.6611 

0 . 3 8  
1-10 Reach 1 6 . 6 5 5 6  
1-10 Reach 16.6410 

1.00 
i-I0 Reach 16.6361 

2.15 

Profile OcLpur T a b l e  - Standard 

Xelch elver sca 
Froude # Chl 

upper Reach k 20.0000 
149.15 1.00 

Upper Reach i 1 K 9 7 3 5  
158.:' 6 . 2 2  

Umer Reach A 1 9 . 9 4 5 8  
2 8 0 . 5 5  0 . 5 8  

Upper Reach A 19.9051 
3 7 1  6 8  0 . 6 9  

U i D e r  ilcach A 1 9 . 8 1 8 7  
64-  - 4  0.59 

OWer Reach A 13 8 1 7 3  
665.11 0 . 5 7  

upper Reach B 19.7349 
115.61 0 . 4 4  

U D D ~ ~  Reach B 1 9 . 6 4 6 5  
191.47 0.51 

Upper Reach B 19.5601 
4 0 0 . 4 4  0.43 
Upper Reach B 1 9 . 4 8 8 1  

467.06 0.47 
'WDer Reach B 17.3761 

715.07 O & O  
Upper Reach B 19.2665 

9 9 1 . 6 4  0.38 
Upper Reach B 19.16W 

8 7 9 . 7 7  0 . 3 5  
@Der Reach B 19.0551 

1016.72 0.32 
S p l i L 1  19.6872 

Table  I 

P Total Hin C h  EL "1 .5 .  Elev CriC I S .  E.G. Elev E.C. Slope 

~ c f s l  , c r i  i fr j  i f t ~  r f t !  i f r l s t i  

5000.00 1a10.35 1413.63 l4l>.63 1 4 1 5 . 2 7  0.009394 

5000.00 1390.09 1391.25 1351.37 14Oe.2O 0.551560 

5000.00 1389.05 1393.86 2391.10 1195.05 0.023086 

5000.00 1379.10 1388.80 1 3 8 E . 9 9  1 1 2 9 . 1 6  0.031005 

5000.00 1 3 7 4 . 3 0  1382.00 1 3 8 1 9 9  llS2.58 0.023401 

5 0 D 0 0 0  1372.55 1178.30 1 3 7 e . 2 7  1318.97 0.026920 

4850.00 1366.33 1371.06 1370.60 1 3 7 1 . 7 8  0.01::43 

4 8 5 0 . 0 0  1359.85 1364.84 1364.84 1365.63 0 . 0 1 7 2 4 5  

4 8 5 0 . 0 0  1353.59 1356.78 1 3 5 6 . 8 1  1357.68 0 . 0 1 d 5 7 5  

4 8 5 0 . 0 0  1 3 4 7 . 8 7  1 3 5 0 . 9 1  135C.95 1351.71 0.011d85 

4 8 5 0 . 0 0  1340.81 1341.31 1 3 4 2 . 4 0  1342.96 0.016946 

4850.00 1331.06 1333.91 1133.85 1334.32 0.014639 

4 8 5 0 . 0 0  1324.61 1325.53 1 3 2 5 . 5 3  1126.02 0,016491 

4850.00 1115.79 1317.85 1317.72 1318.26 0.010867 

1 5 0 0 0  1372.00 1374.06 1313.41 137d.12 0 0 1 0 1 4 3  

"el C h n l  Flow U e a  Tor Width 

itLlSi ,sg e t ,  , € t !  

10.29 185.81 

34.00 147.06 

6.21 597.29 

8 . 9 1  623.84 

6 . 5 2  826.41 

4 7 9  787.13 

5 00 7 4 5 . 4 6  

5.61 7 1 0 . 1 8  

3 . 8 5  696.12 

4 . 2 4  6 9 1 . 9 1  

1 . 2 4  769.42 

2.40 9 7 6 9 d  

1.35 8 6 8 . 5 5  

1.90 9 8 5 . 2 9  

2.01 7 4 . 6 0  ll7.29 



0.50 
Split 18 li 2 4 0 0  

0.16 
Split 18 11.1631 

1.00 
Spllz IB 19.0836 

1.04 
Z~1:c  1B l B . 0 1 5 1  

0.10 
split l a  I B . 9 3 3 7  

0 . 7 5  
S y l r r  1B 18.8560 

0 s ;  
SFllt 18 I B . i , 4 4  

D.32 
S p i i L  >B 18.7184 

0.71 
split lB 18.6384 

1.06 
S p h r  IB ; B . 5 4 8 5  

0.99 
upper Kid leach 18.9116 

1 2 2 . 8 1  0.38 
Upper lid Reach iB.8526 

1 5 9 8 C O  D . 3 2  
llppei Sld Reach 1 8 . 7 4 2 4  

1 4 5 4 6 P  0 . 4 6  
llpper Hid Reach lC.6296 

ii24 i4 0 . 3 4  
Lower Hid Peach 18.5237 

P L I . 9 1  0 1 1  
Lorcr LIld Reach 18.1861 

1338.42 0 2 8  
Lover "id Reach 11.2814 

1 3 2 8 7 i  0.28 
LwdFr Liid Reach 18.1956 

1300.21 0 . 2 1  
iaue; Hid neath 1 R . r i B B B  

I4El.26 0.33 
Lower lid Reach 17,9877 

1621.57 0.12 
Larei Hid Reach n.8771 

i501.14 0.11 
Lo-cr Hid Reach 1 7 . 7 1 1 0  

1 7 8 6 . 5 0  0 . 2 9  
lo re ;  Wid Leach 17 6702 

1815.00 0.29 
S p l i t ?  I- 5 8 8 3  

0.36 
S p l i t 2  17.4911 

n.34 
Split2 17.3965 

0 . 4 2  
sp l i t2  17 la20 

0.20 
Split2 1 6 . 9 8 6 5  

0 . 2 1  
5pl iC2  16.8902 

0 . 4 -  
Lorcr Reach 17.5717 

0.38 
Lower Reach 17.4734 

0 . 2 1  
Lover lench 17.1602 

0.35 
Layer Reach 17.2691 

0 . 2 1  
Lover Reach h.1738 

" . d o  
Lower Reach 17.0788 

0.20 
Lower teach 16.3865 

0 . 4 5  
1-10 Reach 16.8'102 

0. C7 



1 ~ 1 0  Reach 1 6  7995 S O D O  00 1211 8 6  1222 4- 1::: 4 7  O O D O U i ?  0 26 li8ib 2 4  lS97.10 

0.02 
Z - ; O  Reach li 7 2 4 2  1000,OC >:id 57 2 : .  i217.2B 1222.47 0 000007 " L i  l l 5 4 9 B 2  1 5 2 4 . 0 C  

0.0: 
1-30 Eeach 16.7087 5 C O O . O C  1 2 l 4 . 3 0  12:2.21 1 2 1 8 1 B  1222.45 0.002152 Z . 4 9  1716.:- 1561 6 2  

.. .. 
1-10 leach. 16.7017 Culuzrr 
1-10 Reach 16.6948 5000.00 1214.07 1221.02 1221.52 0 0 0 1 B 2 i  5 . 6 7  ~ a : . : a  1 7 s c r  

0.115 
1-10 Reach 16.6389 1000.~0 i213.73 1221.16 1216.47 :221.37 0 . O O O O l P  O . 5 9  9179 Oi 1798 2? 

2.04 
i-;O Reach 16.6642 5 " O . O C  1213.20 1 2 2 1 . 2 2  i216.96 122:li 0.001319 3.1' 1331.20 136: il 

o . l e  
:-lo Peach 16.6556 Culvert 
I-iO Reach 16.6470 5000.00 121297 121659 1211.59 12iB.25 b O C S 5 4  19.35 4BI.13 145.0- 

1 . 0 0  
1-10 Reach 1 6 6 3 6 1  5000.00 1212.70 ; 2 1 5 . 0 4  1215.56 1217.00 0.085271 11.65 i 7 t . 2 0  818.d1 

2.15 

ERRORS W m I N G S  rn NOTES 
Errors Warnings and LioLcs tor P l a n  : V = 5 0 0 C  

Rluer: Harmahala Reach: upper Peach * R S  2 0 . 3 0 0 0  p r o f i l e :  PPll 
warzing - Tnr energy e q u a : ~ ~ ~  could no: he balanced riLhln the s p e c i f i e d  n-e; o t  iterations. Th. program used c r i ~ l c a i  

depth for the rater s;-rtace and conrlrucd on w i t h  the calrularrmns. 
m r n i n g  - head has changed by -re than 0 . 5  f r  l 0 . 1 ~  n:. ~ h r s  ma:i i n d i c a t e  :he n ~ ~ d  t o r  a2di:ronoi cross 

sections 
warning - ~h. conl.eyarce ispgtream cm.Jeya-ice drvrded by lomsrreun conueymcej is less than  0.7 o r  grracec rhan 1 . i .  

T h i s  r",y indicate the need for add,t,nnal cross slcrlonr. 
varning - me energy loss greater than 1.0 f r  10.3 mi. k r r e c n  the currant and p r ~ v i ~ u s  c r o r r  r e s t l o n .  ~ h l r  m a y  

lndicare 
The need tor additlmnal cross serL.Dnr. 

warnrng - mring =he .rL7dard step r~erarrrnr. "hen the - s s m e d  water aurfnce war set to srxrica: depch. rhe 
calculated 

suitace came back belor cr1ric. i  dep th  ~ b i s  rndicates Chat there is n o t  a valid r v b c r i t i c a l  answer.    he 
P r o g r ~  de:auiree rc C ~ L L I Z ~  de j th .  

River :  Hor-ahala Peach. O D p r  Reach A RI 1?.9711 Profile PF1I 
*..rnmg - The v e l o r l r y  head has chmged by mere than  0.5 f t  10.15 m1. T n i r  m y  Indicate :he need f o r  adlltional cross 

Sections 
warnmg - The conveyance ra:rr IspsLream conucynce d i v i d e d  b, dmyn5Lream conveyance) is less t h a n  0 i o r  grearer :han 1.4. 

rhls i.-.dlcate the need for a d d i t ~ m a l  cross r e r r i o n r .  
warning - mXc enerm i n s r  prearer than i.0 f r  10.3 nl. - t w e e n  the curienc and ~ r e u i o u c  cross s e c t i o n .  ~ h ~ r  may 

indicate 
the  nee* for .dd,Lional cross s*crlonr. 

x ~ ~ ~ ~ :  ~ ~ ~ ~ ~ h ~ l ~  e e a r h  mSFr A i i  i i  9458 ~ ~ o f i i e :  P r l l  
-  he c e l o c ~ r i .  head has changed b? wre than  0 5  L L  (0.1: m l .  mir ray ind ieare  the tor  additional crnrr 

<ec* , ""c  - -- . - -. ." . 
Warning - The conueyencL ratio lupmtrea7 conveyance d l v i d e d  by dohnsrream ronueyancel in less than 0.7 or gicaccr L h v l  1.4. 

Thl* may indlCaCe Lh. nFFd ioz aCdlCLDnI.1 cross L.CLID.I 

warnlng -  he loss war g r r a ~ e r  :*=. 1.0 f :  1 0 . 3  n). berrern m e  current and previous cross s e c t i o n .  rhis may 

the ~ F L C  f o r  a d d i r i o n m l  cross r e c t ~ n n r .  
Plvrr Rarwahale Reach: Umer Reach A P i  15 9 0 5 2  ? r o E i l = :  PFVl 

larnlng - The energy loss war BreaLer rhan 1 . 0  f: t0.3 m i .  betreen che current and p r e v i o u s  c r D s r  recrlon. Thlr may 
;ndicare 

the need Lor Dddltlonal crorr rectlmnr. 
Rluer: Harmohmla Reach: Upper Leach L RS: i3.838? Profile: PF*l 

warnm. - Divided Elor conpuled t o r  ChlS c r o s s - r e c t i r n .  
Warnmo - The enerw iorr war greater C h m  1.0 L t  I 0 1  m l .  between the Current and PreY10uI cross ILCTin0. T h i s  may 

mn<icace 
the need car sddrtlonal = r o r r  s e c t i o n s .  

ka in ing  - The ~arahollc rearch nerhod Lalied Lo converge on c r i t i c a l  depth. The program rill r n i  the cross rectlnn 
.lice,.rcanL nechod t o  find rrlri:.i d.Pth. 

Nore - " u l r i p l e  c r i t i c * ,  d..ChS we:. found aL Chi*  locar lo".  The s r i r l c a l  deprh with Lhe lorerr, "*lib, rarer surfacr 
was 

used. 
N D L ~  - w d r a u l i c  j- hmr occurred becreen t h i s  cross r o c t ~ o n  and the prevrour upr~rcam aecrlon.  

river: ~ a r ~ a h a ~ a  ~ r a c h :  umer u each L ES. 19.8n3 ~ ~ o f i ~ e  F r i l l  
Warnmg - r f l a  s p l i t  war encountered .  The program Lirrr calcu:aLeC rhe momen:- o t  both  charilrlr  belor the l u n c t i m r .  M 

energy baiance  vmr performed across the j ,uncrion from Lhc sCream v r t h  the 5:ghe.t nom*nrw darmsczeam L o  the 
sectlo" upr:rem. 

warning - loss war t h a n  1.0 rt i0.2 n,. between :he current and  revl lour cross r e c t ~ o n .  ? h i s  ray 
lndisaCe 

the nc-d f o r  additional cross r e s t l o n s .  
e ive r  ~ a r w a h a l a  ~ ~ ~ c n  m ~ e r  neath B ~i 19 7 1 4 8  p r o f i l e :  P r h l  

warnmg - me e n e r ~  loss war greater than i t  f t  (0.3 m ~ .  between the currcnr md ~ r e v ~ ~ u r  crass r e c ~ i ~ ~ .  ~ h ~ r  m, 
i n d i c a t e  

t h e  need fo: add,tlonal cross rccrlons. 
P i v e r :  HarWahala Peach: LWer Peach B E 6  i9.6465 Profile: PFli 

Iarnmg - The energy ewarlon could nor be balanced wiLnrn =he s ~ ~ c l f i e d  n-cr of i c e r a t i o n s  Thr ~rosram selected che 
r a t e r  rurtrcc r*ac had the least Mlounr of error betwoen camucefi  end valuer 

warning -  he energy LOSS ros  greater than  1.0 ~t , o . >  mi, between rhe current and ~ r c v ~ a u ~  cross section mis  my 
i n d i c a t e  

che need for addlrlonai crors necc1nnr 
warning - mrzng rhe standard .rep Lreraclons, "hen the a..unc* r a t e r  surfacc war ser ewa, Lr.  crlrrc.1 depm, the 

calculared 
r a L r r  aurface rune back below c r i t i c a l  d e ~ L h .  This indicates char there i s  not  a v a l i d  s u b c i i r i c a l  answer. m e  
~ r o ~ r ~  d e f m l r c d  rn  c r l r i c a l  dc?rh 

warning - The Darlu)ollc search nechod f . i l e d  ro converse on critical depth. The .ro.i&m rill L r i  Lhr crass recClon 
*liceisecanL m e h o d  c o  f i n d  criclcal depch. 

Note - 6uiClple c r i t i c a l  deDLhr were fo,und at ;h i s  l o c a t i o n .  The c r i t i c a l  depth v i r h  ;he lowest. v a l i d ,  vatel surface 
was 

"red. 
River :  Haiwrrhala Peach: Upper Reach B R 5 :  19.5601 P r c f i i e :  PPll 

xarn ing  - The enerw lass w a r  prcarcr than 1.O f r  10.3 - 1 .  b ~ r r ~ e n  the current and previous  crass acction This m y  
in*icart 

che need for a d d i t i o n a l  c r o r s  reclions. 
warning - parabolic method f a r l e d  r o  converge on crlrical depth. ~ n e  program "ill tr, =he reccion 



sllie/iecan: rLrncc  to :wd ~ ~ ~ r i r a :  d ~ ~ t r .  
- xuiiiiic crr:.cal nep:hi ioWd rhrs locarior. crlrrca> depth ch. lor~r: r a l ~ d ,  w a t e r  zrrtace 

w-s 
used 

NotF - Program to.dnd supercrrtlcal t l a v  rrart1n. at rhlr cross sectlo2 
River: B a r p a h a l a  Reach Upper Peach B L4: I 3 4 3 0 7  ProZilc: PFll 

warnln0 - T~~ irss than 1.0 f r  (0.3 m l .  berreen the and preuiol;s scctlon. r n r ~  mi' 
Lndlcare 

the nee* car addr:lmai crors secr1on i .  
R i Y e i .  RarWahala Peach llppe: Feach B E 5  13.3761 P r o f i l e :  PFll 

warning - me enerr,. eW.elOx conld no: be baiancra r i c h i n  the ~ p ~ c ~ i i ~ d  "-her of lrerarionr.   he p r o q r ~ . r e l c c t e d  the 
rater surface chat had rhe leas: m n m r  ct ezror k r r e e n  c a w u l e d  and a s r m d  r.a1uer. 

warnmg - Divided flow c o v u t c e  :or rnrr cross-sectlo". 
Warninn - The enerw larr  was .rsaC~r r h u  1.0 Lr 1 0 . 1  m l .  b e L r L c n  the currenr and previoas  cross scc t ian .  Thrr m a y  

. " A < * > * -  . . . - - - -. - 
Lh. "FFd for addir ronal  cross sectl irnr.  

Niic - XuiTiple c r i t i c a l  d-Prhs rere L o m d  a t  :his locat ion.  Tht C r i t i c a l  degrb r i c h  the lourrr ,  valid, water sur'.a;c 
w a s  

YSSd.  
Rivrr: Rarwahala  Peach: Uppcr Peach E E 5  1 9 . 2 6 6 5  P r o f i l e :  PFll 

warnin0 - Oir.ided flow C;"sYzed for rhi. rrass-section. 
warmino - The eacrw; lDrr war .renter Char. 1 I O t t  ( 0 . 3  m,. be tween  the cvrrenr and prcvrcur cross roctirn. ThlS may 

Lh. need Lor addi:>on.l c r o s s  SectlDir. 
warnrng - =he paia to i ic  search a ~ r h c d  failed t o  converge on c r i t i c a l  depth. =he ~ ~ ~ v r a m  w i l l  tv rhe crass section 

slice srcan: merho* r: fin* c r lC ica l  dc;Lh. 
Nor. - Mulrlpie cr;r1;a; depth* rer. t o m i  ar ihlr iccacion.  The rrlrical deprh With LhF i oue r r ,  valid, r a r e ;  silr*.rp 

w n -  --- 
used. 

Note - H,draullc ,unr has occuzred bcrrcen LhiS cross SecClon and the prer.>our upstream recrron.  
River: Barquahala Peach: Upper Lenc?l E R5: I I l L U i  Profile: PFll 

warnine - The enerq, eWatirn csald nor be talanrrd -* i thm the spec i f i ed  n-er of ir.lacionr. ?he praaram "red cr lL>cai  
depth t o r  the rater .-u7ta.e and conrlnued on with  the calculations. 

Warning - Divided fiar cowurcd Lo: :hLS cross- reor ion.  
Yarnins - The energy iorr w a r  greater than 1 . 0  f t  10.1 n l .  becreen the and pr~vious crass r e c t i o n .  Thir may 

ind i ca t e  
the need Lor additior.,l oror* SEctloas. 

warnrng - mrins the r:ar.daa step r t e r a t m n r .  when the assumed r u r f a c ~  rer equal to c r i r i c a l  depth, the 
calculared 

water surface came back b ~ l o r  c r r t i c a l  depth.  Thir indicates that there is not  a % . d i d  s v k r l r l c a l  answer. The 
piogrrun defaulted to c r i t i c a l  depth .  

N - xul:;pie critrcal depths cows ac r h x r  l a ca r ion .  =he c r i t i c a l  depth with rhe lowesr ,  v a l i d .  w a r s r  surface  
was 

u r e d ~  
Plver: HarWahala Reach: 1,pper Reach B P5: 13.055: Profile: PFIl 

warn,ng - DiVld~d fiPW C D W d t F d  <or i h l  CTDSI . I .CL10" .  

ilarrxln. - ?he rnerW loss w a s  oreare; than 1.0 t i  ( 0 . 1  nl .  betreen thc current and previous cross sec t i on .  Thlr may 

the need LO* add i t i ona l  crzrr sections. 
Warning - The Dbrabolrr s ~ a r r h  nerhcd Lalied ro ccaverpc an c r i t i c a l  depth. The p r a g r m  rill Lw the cross s e c t l o n  

r : ~ c e r ~ e C e - L  ..Chad tc find c r l L l c a l  depth. 
  ore - x i l r i p l e  c r i r ~ c a l  deprar -=re ta.md a t  rnlr l o c a t ~ o ~ .   he c r i t i c a i  depth =he l o w e s t ,  unlia. -ater surtase 

w a s  
"red. 

Elver: Barquahala leach. Split1 R 1  1 9 . 6 8 7 1  Prrfile: PFt1 
Uarn lng  - The conveyanre raLio iuprCrsar. conveyance d x l d e d  b/ d o m s t r c m  ConveyMcEl is less Lhm 0 . 7  or q;~aCer than 1 . 4 .  

This ma,. 1nd;cate =he nee* Lor additional cross r ec r ion r .  
WaIn1P.q - The enFrW lDrr w a s  Qleazer  :hex 1.0 EL (0.3 ml. h e r e e n  the current and Previous c r ~ r r  resllcn. T h i r  m y  

in*icar* 
the need Lor Dddlrlonal crors sect ion*.  

River.  H a r p a h a l a  Leach: 5p1rll 1 5 :  1 P . 6 5 1 3  P i a t i l e :  PPLl 
Karnrn. - The conveyanur raC;o IuDrCrem conveyance divided b/ d r m B L r o m  convoyancel is less than 0 7 or greater Lhm 1.4. 

This  way .n,ru.te the nee* tor  add rL i~"a l  cross socrl0nr. 
warn.nq - me energy Lars  w a r  .reare; rhan 1 . 0  t r  (0.3 rn!. between the current M d  ~ r e u i o u r  cross ..ction. This m y  

i nd i ca t e  
the need tor addir ional  crorr s ~ c t l o n s .  

Plver: HDrWahala Peach: Bplrri : 1 . 5 -  Profile: PPll 
warninr - The enerw 1o.r war grearsr than 1.0 f: 1 0 . 3  r n l .  between the current and previocr crmrr recrron. Thi.  m y  

indicate 
ChF need :or addrLlonal cross  s e c t i o n r .  

Rivri. n a r p a h a l a  Reach. cplitl PS. 15.5616 Prrfile- PP11 
warring -   he enerm loss was ~ l rea re r  than 1.0 f~ ( 0 . 3  m i .  between the current and ~ r e v i ~ u r  cross rcctimn w,. 

i nd i ca t e  
the nee* tor  addiLronal cross sections. 

River: B a r p a h a l a  Reach: S p l i t 1  RS: 19.5221 Profile: PPll 
warring - Div;ded flow CompvrFd :or r h z r  crors-r . : l lon.  
warnlnr -   he encrw loss w a r  vreocer than 1.0 f~ 10.1  r l ,  betreen the current and previous cross sec t ion .  Tnir  may 

indicate 
the need Lor a d d z L 1 0 ~ 1  cross sections. 

R i v e r  Harwahala Reach: 5pllc1 RS: I P  4 8 6 1  Profile P P l i  
Warning - The enerW loss W a r  -eater than 1 . 0  f r  10.2 m! .  rxCreen t"e currenr and Previous c r o e r  SesLion. Th i r  my 

i nd i ca t e  
rhe need for addrLronal cross PecLlDnr 

Piuer: H a r p a h a l a  X~ach: S p l i t 1  LS: 1 9 . 3 9 8 0  Profllc: PFll 
warnin. - m e  s o n . , e y w e  ratio iuparream convryance drvlded by d m a r r r c m  conveyance, ir less than 0.7 or ~ ~ ~ ~ ~ e r  than 1.a. 

m r s  may ."*>cake rhe nee* f o r  addszronal cia.. sertlons. 
worniny - ii CIDW s p l i t  w a r  enc~vn~ered. n.e program f i r s :  cal;uiaced the momentm of brth channels &lor the junction. ~n 

enerm balance war perforaed across =he ,uncz>on fro" the stream With Ch. hiphes t  momencum d o m s t r e m  TO the 
SPCL'on "Dhtrem.  

Warning - ~ h s  e n e r ~  loss -as qreacer than 1.0 IC (0.3 " 1 .  berrrcn =he currenr and previous cross secclon mis nay 
indicate  ~ 

the n e d  t o r  a d d i c i o n a ~  crors sect ions .  
River: Harwaha:a Reash SpllC lli 15. 19.3216 Profile: P F l l  

waii.ing - m e  conr.eymce racio (upstream s ~ n v e y ~ c r  divided w d o r n s t r ~ ~  c i l n v ~ y ~ c e i  is less than 0.7 or vrcacer than 1 . a .  
mi= my ~ndlcace the for a a i r r o n a i  cross r c c r i ~ n . .  

warnins - =he =nerw loss ~ r e a c e r  than I a ~t 10.3  . I .  k c w e e n  =he preuiour reccion. mir  my 
indicate 

LhF need tor addlrion., cross sec t i ons  
River: Harwahala  Reach:  Split UI RS: 10.2398 P r o f i l e :  P F l l  

warning -  he conveymce r ac io  iupscrcm conueyanco divided bi dornrrrem S D ~ ~ L ~ M C ~ I  is 1-55 thdn 0.7 Or arla~eI C ~ D "  1 . 1 .  
This m Y  i nd i ca t e  the need far add i t i ona l  cross sections. 







ca;cuidred 
scrlaie em.. back he;"*. cr;:lcal depth This inaicattr .hat there no: a ".lid rvbcrlrlcal answer The 

progrm deiavlred r o  c r l : l r r :  dew5  
- pa:a~:ii rearch rnerhic cnried to on crxrrcai d e p t h  T ~ E  progrm WIII rr ;  chc c r o r r  s e c t i o n  

illce,r-can: lcrnrd :o t1r.i ^:>r ica l  depth 
yoye - nult;yle crl:lcal depthr tcuqd r h ~ s  locac>on. =he crl:ica~ depth ~ i ~ h  khe l o w e s t .  valid, r a r e r  rvrface 

was 
" red .  

R ~ ~ ~ ~ ;  Razquahaia ~ ~ ~ ~ h :  Upper ?i.d Peach R5: li.?516 Profale: PFLi 
rlarr.inu - D i v i d e d  t1-u :orrp:e* :or rhls rrerr-recrlon. 
*larnmg - ?he energy loss was prearer thL" L O  ir (0.1. r:. betupen rhe cnrrcnr rrr* prevlDur cr0.r recr1on. This r a y  

iadlcaLe 
=he need tar addltlonal cross rcc:rms. 

uere . sydranirc has orcurred berreen this section and t h e  previous uprcrem section 
Piiuer:  Haiwahaia Reach: Dppsr *Id Learh R 6 .  iB ' 4 2 4  Prefile P l l l  

- 3ividrd il". row>'e ' -  Lor rhr. rros.-rErcion. 
warnzng - The ensrw lrrr  was  qrearcr than 1.0 Lt (0.3 ., betvern rhe M* prev,ov* cross reccior.. T h z z  may 

in*icare 
the need for aadrrlcna: crcrr sections 

~ i ~ ~ , ~ : :  Harqdahala ilEain. Uspel l;d Peach RS 1 8 , 6 2 5 6  Profile- PF*l 
wam;ng - D i ~ i d ~ d  flau cowd'ed fr; this zrasr-sacrron. 
ybninq . enLrqy ioss w a r  9reaier inr-. : .o Lc 10.3 mi. &.ween the cuir~n: and prevrour cross srctirn. Thls mas 

rndirarr 
the " p e l  for addirlonal cross recr%onr .  

River: Harquahaln React: Lor%: X I 6  Reach r S :  11.6237 Profile: P P i i  
Warrinr - Divide* Llor c o m u r e *  Lor rhlr CroSr-srcCion. 
Warninu - The energy i n r S  war ;rearer rhnn 1 . 0  f r  1 3 . 1  mi. betveen the and preYlaur SecLlon. Thrr m y  

~~ 

Indicate 
tba n..d tor additional rrnrr rectlons 

Bluer: Harwahala Leach Lower Mld i e s r h  Rf. 12.3861 Profile: PFll 
vjarnlng - mvidrd :lsd c o w u t e d  tar  this riosr-rec~lon. 
Warning - The enerw loss "ar greater Lha; 1 C f c  (0.3 m:, h?".." the current Md previrv. cross rectiiin. Thi. may 

indrrmrr 
the nled Lor addltranal cross rerrlrn* 

Pi,icr: Harqullhmla Leach: Lower Wld Reach ps. 18.2811 profile: PI41 
warning - a-vide5 flow comsuted tor  this crass-rectiun 
warning - rnerW loss trim 1.0 f t  1 0 . 3  a). between the current c r ~ s s  r-crion.  his may 

mdicale 
the need f u r  addlc1on.l cross secrlons. 

River: Marquahala Reach: Lower Hld Reach PB. 1 8 . 1 0 5 6  PrOfL1e: PPll 
Warning - Divided L l r r  c m u t e l i  Lor Chis cross-SecCion. 
Wainsn* - The energy loss rsr thrrr 1.0 t. (0.3 n:. berrrrn .he current and preaiour crorr section. This may 

IndLca:e 
the need Lor additional crorr r e c t i a n r .  

~ ~ - , ~ r :  Harwahala Peach: Lowe: Mid leach R S  1 8 . 0 8 8 8  Profile: PFll 
iiarning - DivldeC flow c c v u r r d  Lor :his crorr-SrCrlon. 

- m e  energ, loll w a r  greater LhaF 1.0 t: 10.3 mi. between the current and prFvio"r cross recc ioa .  ThlS may 
;n*icnrr 

the need for additlanal cross secrlonr. 
X ~ U C ~ ;  X a i w n b l a  Reach: Lore* Wld P.each P S  i:.3e77 Profile: PPIL 

warring - ~ ~ ~ ~ d ~ l i  flaw c ~ w u t e d  irr chis cross-secrian. 
Warning - The enerW lor5 w a r  grearer than 1.0 L L  i O . 3  mi. betwren LhF current M d  previavs cross  

rndlcate 
Lh, need for add::ronm; ciorr secr1oF.r. 

R ~ ~ ~ ~ .  Barquahala Frach: Lower Hld Reach i s  1- Bi7l P x o t l l e :  PP.1 
Ydrnlno - Di"~dLd flow c o q u L e d  for this <rr..-+ecLion. 
liamino - loss n s  grearer tha7 1.0 f: 10.3 between the current and ~reviaur crorr 

mdicace 
.he meld !or addlrron.1 cross recrlonr. 

wllrnrng - The paraDalrc search method tall=* LO cin.,.r*e on critic., depth. The p r a l r m  Will L r i  
ri lce lrecrrrt  method ro find c r r c ~ c a i  dr~L1 . .  

tiver: mrwih.la Rrach: L="er Nld LFac* : 7 -  Profile: PIli 
warnins - Divided tl,W c-uLed tor this crorr-rccvron. 

- The anerw loss w a r  .r.ate, T " M  1.0 t c  10.3 r n l .  between the currrnr and previous cross 

srction. Thrr ma) 

rhe cross s . c t ,on  

section. TP.l* nay 

indicate 
the Lor .dd,tirnnl cross ractians. 

nivrr: Hnrwahala Reach: Lowel M I 6  Reach x S  17.6701 P x ~ f i l E :  PPll 
warning - Oi.,ided !,OW c m c z c d  frr chir ciarr-r.cLian. 
warning - The conveyarce r.rla iw.rreur ionueync. divided by doxn.tr.Mi conveyance, is less than 0 7 or orenrer rhm 1.4. 

mlr may ind;~ae= me need car add;~lona~ cross recrrons. 
Warnlng - i tlau r p i l t  "a% encountered. The proaram t l r e r  calculated vhc nanenLur both channels b e l a w  Lhz juncrion. M 

enerw kla7ce war oer fomel  across Lne ,vncrisr fro. the stream W l L h  the hruherr mo.enc"." d o m r t r e m  t o  vnr .. 
IecllOn vpr r rem.  

~ ~ ~ ~ ~ n g  - The energy lnrr w a r  .rester than L O  fi i C . 3  m!. k t r o r n  Che currsac -76 ~re.:ious crass 6ecr;on. lbls may 
indlcarr 

Lhc need Lor a M l r i o n a l  crors sections. 
~ i ~ ~ ~ :  Rarquahnla PEoch: Sp lrr2  RB: l i 5 8 B i  Prlfile: PFll 

warnm. - mr .ncrw loss war erenrer Lha~. 1.0 tr 1 0 . 2  mi berueen Lh. current rrrd prevlovr crorr SecclDn. This may 
indicate 

the nee* Lor nMiL1on.l cross srctions. 
river: Rarwnhnla Leach! 5.11c: PS: 1-491: Profile PF*I 

sarning - =he enerW loss w a r  .rearer t h a n  1.0 LL 10.3 m,. nerueen the current and  revl lour c r o s s  r-cr ien.  T ~ I S  IMY 
indicate 

=he need Lor addizronnl c r a r r  s e c ~ i ~ n s  
~ i v ~ ~ :  Hnrw&haln  Reach: ipllr2 RS:  ii.1965 Prrflle: PFll 

Warning - Divided LlW. cnmuted tor th16 cross-srcr>on. 
Warr.mg - Thr - v e l a c ~ ~ y  head has r h ~ 7 o e d  by more than 0 . 5  L r  (0.15 m 1 .  This m y  indicate rhc need Lor nddirional cross 

sec~lo"s. 
Warnin. - The c.nvei.ance r.Lln iuprrream c.n.,eyance d1"id.d m dounsrrcm conveyance, 1s l c r r  rhan 0.7 or greater Lhan 1 . 4 .  

Th>S m y  indicar. rhe nee* f o r  a*d>rional cross secrionr. 
iiarning -  he enerw irsr war greater than 1.3 f r  10.3 mi brrreen the currenr md prruieus cross rccrlon. mir m y  

marcace 
rhe need tor ~ddir~ana: crorr secrions. 

Warning - th. yarabo,ic search method failed Lo coa.,er.e on criric.1 drnrh. The progrrun will CF) Lhe crorr sEcCian 
s l i c e i r e c ~ r  merhod r o  find crirrcai dcplh. 

N o t e  - Mulrlplr ~riiical deprh6 rere found rhir locarion. The crirical dcnch with rhe lowest ,  valid, water su~lace  
was 

use*. 
River: liarquahala Reach: 5piiL2 RS: 17.11120 Profile: PPll 

Warning - The anerw loss .as greater LhDn 1.0 f L  10.3  m:. bsLvEcn Lhe current M d  previous cross SecliDr. This w y  
inaicare 



tnr nee* ic: addlrlonal z r r r s  serrlclr. 
Plver. Harwahdla Reair 5jl.t; i s  :i Y l i i  Prctl?F. iFLl 

WSmlni - Lliv;eed i:-i rlrr"re* ici L k r l  c;crs-recr:cE 
Wsrnlnq - FhP LioL+-ICc:iii: end painrs had r c  be -xiended v.rcli.llY i9r :he csmaJred =a:.= ruriace. 
Warn,nr - The rrr.,.e,.lTr. rat20 :uprrrear con.,sya::re d ~ . ; ~ * ~ d  ?;i ">ms:reur ;mvP,b-cel 1s less Lhirri 0 . 7  ar greater rnar 1.4 

This may m*rca:e the nee* zsr a*d;:lfnai cress r e s r 2 c n r .  
warning - The energ: lair rh-. l 0 f r  ( C j  m!. herveer :he Plrren: and prFvrous cross recrlon. ?hi. M:' 

ind.CarF 
rhe "ecd for addicronal crass serrzons 

Elver H a r ~ a h a l a  i e a c k  iplLi2 i B  16 89:: P z c t i i e .  PFll 
ridrnlne - The enerr*i F7iaT.a" caxl* n;: .e bal-ced r; ,blr  ?he sppcifrrd nuher of rLeraLlcnr. The prosram used c r l c l c a l  

dep:b ic: :he warer suriace and caarrnoed m rrih the ca lcuiar l0r .r .  
warnrng - D l a L d e d  flow =--wv:ed in; ChlS c:osl-sect>on. 
Warning - The crr..-.rcr:r-, end polnr. bas r; b. exrended verric.,,y ic; the rrwuced uacer suriare. 

- The cc"...eymce laLlr luD.LZebT, consrymce drvlded 3 conveyance' 1s less rhb; " 7  ar grearer r h v l  1 .4  
Thl. M: lndicale m e  need for ad*rncnal  czars sectronr. 

irarning - The encrW loss was oreare= :han 1 . 0  $L 10.3 m! becueen :he cirrenc and pier.lour crorr rcrrion. T h i s  m). 
indicate 

the need ear addrrlon.: crorr 3ecL:ons~ 
warning - =he r:.l&rd rcep r ce ra r ;mr ,  "hen =he . % s u e d  uacer surface war rer  eW.i r o  cr .r ica1  depth, the 

- . , - . . ,>.oA 

ruzface i m e  back belov Crlr1r.l d ~ p k h .  This i ~ l d l ~ b L e ~  thaL rhere  15 not a \.a116 LYDCiitlc.1 b15Ye: 
prcg:bn detaolLec rc crit1ca: deprh. 

Piver ilarquahsla Leach: Lower Bear" i 1" 5767 Profile: PFRl 
- Divided L i a r  co.rpu:ed Lor ;hr cross-r.crion 

*ain;ng - The ;om.eyance rail0 ,"p .rreem ;on.,eyruice d1VLd.d by d o r n s r r e v  conveyblce, is lerr than O . ,  cr prearer Lhan 
Trlr lndlcare rhe nee* for aidlclonai cross sectronr. 

warning - The enE:W ;ass w a s  =rearex :h.n 1.0 f r  : o . i  m i  becueer. the curren; br* pievi~u. crDrr reorior. This may 
<-A<- - . -  . . . - - - -. - 

ri.e need for addiElonal cross r.crlnns. 
P ~ ~ ~ ~ .  H a r ~ a h a l a  leach: io*er Beacb LS :7 a ? > <  Profile: PFt1 

Warling - D I I . ~ & L *  Elow cnaFUCed frr rhlr cross-section. 
barnlng - The :mv.iancc rairo (upsrreM cvnveyanr~ dr--lded by d o m s c r e a .  con~eyancel i r  less rhan 0 . 7  ar grearer char 1.1. 

ThlS may il;.>c.ce the nee* f o r  adl1t;on.i crrrr r e c c i o n r .  
r*arplp.u -  he enerw :o.s w a r  =reater rhw. i o f r  1 0 . 2  mi. b ~ t r e e n  =he curZen.  id previous crorr reccijn. ~ h l r  mi. ~. 

~ndic.te 
Zhe need far a a l L l o n l l  cross SecLion.  

Rruer: Marquahala Leacr :  Lower Ienrh RP: 17 > m b l  Profile: PF.1 
warnrno - Dl,.lded flow comures  for rhls cross-sectlor 
h'arnmg - The conveyance ratio ,upsire&." canveymce dl.,>ded by *ownrrrmm r'onueyance, is less than 0 . 7  or qrearer =ha" 1.4. 

ThlS may :ndic.te rhe neeti fai adlltianal croa. S e c L l o n r .  
wnrning - me was grearLi ;ha" 1.0 f r  10.3 mi. becreen the cUrivlt and prevraur ;.osr reccion. ~ h l r  m y  

m*icate 
=he need tor adClrlonal cross rer izons .  

warning - m e  j a r a b a l ~ c  search m F ~ ~ l o d  c a l l e l  to converge on c r i r i c a l  depch. ?he p r o g r m  xlll rry rh- cross r e c t l ~ n  
rl lce secanr methad to Llnd cr2;rcal deprh. 

Nore - L?ultii;ir critrca1 *epr*. were t0W.d a r  rbir looarion. The cririca1 depth r i c h  C h e  lore*:, vall*, uarer rurtace 
w a s  

"red. 
B l u e r :  Har-ahala Beach: Lorei Peach i s :  1 7 2 C B i  Pir" le .  PFtI 

warz2ng - Divided r h v  c.mYred to; this c7c.r-secricr 
warnrns - The con.,eymce ra:.o iuprrreDn ccrueya"ce dlv lded by dowmscrea. conr.eynnce, 1s less r h m  0 . 7  or greater rhbz I a .  

T h l *  ma? m*:iare =he need tor addltiinai cross sections 
warning - :he enerm, loss w a r  rrearer than 1.0 L t  10 3 m , .  b e t w r e n  =he cvrrenr and preulous cross sect;.; Thl. nay 

2nai;are 
rhe need Lor additlon.1 cross rec:ions 

Biver: Marquahala Peacn: Lsuer Peach PF i 7 i 7 3 6  Profile PFll 
Warnlnp - rlivlded <lor remuzed for Chlr =rr.r-r.ctlan. 
Warning - The CanveyMcF i a C l c  ,u.srrear irnvey.nce dluided by downnrrrm conveyanc*i is less than 0 . 7  cr grearer rhKi 1 . 4 .  

T h i s  may 1:ldlcar. rnr need to; addlclDnal cr0.r rec:,ons. 
Warning - Thr enerW loss War  grescer i h m  1 . 0  f r  ( 0 . 3  m l .  b-crera che currenr and pm%.ious crorr section. ThLs may 

indicate 
rhe  nee* for a*d;rion.l cross  r e c c i o n r .  

warnrns - The p a r h l i c  rearch nethoa .'axled :o converge on cr i r ;ea i  dlPLh. The P r D D r M  will L V  the crD.r .ecc;on 
r l ire /rec .nr  merho* La Llnd cr1t1c.1 depLb. 

Note - HulLlpie rr1;ic.l depths were i0W.d .r c h i s  1ocacion. The critical deP:h vlch rhe lowest, valid, war.; surface 
was -- 

"red. 
Piuer: YllrWah.1. Reach: Lover Reach RS: i 7  0-88 Profile PPI: 

Warnlng - Olvldcd tlov coagured Lor thlr rro~r-se=rlan. 
Warning - The conveyance ratlo lvprcreilm i a n v e y a n c ~  dli ' lded by domsrream c a n v e y ~ r e ~  i s  less rhan 0 7 o r  grearer than 1.4 

mm my indlcace rhe fir addlrlon.l rrors r e c ~ i o n r  
warning - me enerw ivsr w a r  Greater <ha" 1 0 f t  :a i m,. between the CvirFnc and previovr r e c r x o r .  T h i s  my 

indicare 
che need icr addlrlonal crorr sectlonr ~ ~~~ 

l iver:  Barquahala ieech: Lover Prach L P  li ? M i  Protlle P F H  
Warning - mr e n ~ r ~  equar~on could ncr be b a l v c e d  r l L h l n  the SPecriled number of  ;Cer*rianr. Thr program s e l e c t r d  rhe 

rate; chat had =he leas= urovr or error between ramaced and arrvmed 
. - ~ -~ ~~ ~ ~~~ 

harnmg - me conuwance rarlc: (uprtre- c r n v e ~ a n r e  dxridcd by downrt rem conveyance, :r less than 0 . 7  or sieaarr rhan 1 6 .  
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Appendix C: HEC-RAS Output for Two-Thirds Spillway Discharge 

FCD 97-16. Delineation of Spillway Flows Dibble and Associates 
for Harquahala Flood Retarding Structure June 1998 
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PROJLCT DATA 
P r o l e C L  T 1 I 1 F :  Hdrymdhdld FPS Sp;Lluag Oel;neacion 
P r r j e c r  File : narymapr, 
Rur Dace and Tlme: 5 / 2 5 / 9 8  9 : 1 3 : 3 ;  AH 

rro~ec: rr; ~ n g l r s h  w.irr 

Prrlec: Dercripiion: 
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Flow TILle: Q=10030 cfr 12 1 discharge, 
Plow File : 5:\972l\becras~harqvg~.LOI 

elau Data c c f r i  
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ntd. ( f r i  140 00 werced per. l f r i  
xin ch EI ~ r i :  1 6 i 0 . 3 ~  shear [ l b i r q  t r i  
*lphil 1.00 Stream Power ilb/LL r l  
F T C ~  Loss i f t '  0 . 6 9  Om Volume l a c r e - L L I  6 . 4 1  
C i E LOSS r : ~ i  0 . 5 0  Cum 5 A  i d c r e s l  1 . 5 9  

Up- 
1 

Warnrng - The enerw : w a r i o n  .auld not be belenccd within t h e  specifred nvnber of irerarionr. The 
progrm used crr2lc.l d ~ p t h  Lor the worer surface s n d  conrrnved on with the calculaLlonr 

Warnino - The re locr tv  head has chamme* bi more than 0 5 f L  10.15 m i .  Thrr m v  indicate t h e  need for . - 
addlClonal c r o r r  rect;iln+. 

warning - The convryance ratio ,ap.tre- comrey-cc divided b, dcmscream c o n a e y s n c e l  is less 
Lhm" D . 7  ur greater Lhnn 1.4. ?h>S mny indicate rhe need L o r  addicLonal c r o r r  sections. 

Warning - The enerW loss vilr greater than 1.0 Lr ( 0 . 3  m i .  becueen the current a n d  previous crosr 
recrron. This M Y  lndrcate the need Lor eddivlonal crosr sections. 

warning - hlr1n. the rrmdard rcep icerationr. when the assumed ware; svrtace w a s  set e w a l  Lo critical 
depth, rhe calculated water surface cam= bnc* b e l o w  c r i t i c a l  depth. This indicates Char there rr 
not e valid rLbcrrLlcal answer. The progrnm defaulted To crrcica1 depth .  

CROSS SECTTSN FII'EP: HarWahala 
PmCH: Cpper Reach k ES: 19.9735 

1-m 
Descriovirn: i9.9731 

CROSS SECTION ClmPVI P r o f i l e  l P F l l  

W . 5 .  Elev I L L 1  1 3 4 2 . 0 0  Element Lett 08 Channel  Bight 08 
Vel Head ( E L I  2 0 . 8 1  W T ,  "-Val. O D l l  
E.G. EleY ILL1 1 4 1 2 . 8 1  Reach Len. i f L l  I19.00 111.22 139.00 
Crir W . S .  ILL1 1195.01 Flor i r e a  isq LLI  Z 7 3 . 1 3  
E.:. Slope l L c / L t I  O l l i 3 7 0  i v e a  i s q  f c !  2 7 3 . 1 3  
C Total lctsi lDODS.00 llov l c 1 6 l  lOOOD.00 
Top Width I l t i  1 8 D . 6 0  Top Width i t t !  180.50 
Ye1 T o t a l  l f L l r l  3 6 . 6 1  l i v g  V e l .  ( L L / s l  1 6 . 6 1  
Sax Chl mLh I f L l  1 . 3 0  m. Depth i f t )  1.51 
Con" Total i c f s l  17242.2 C ~ n v  I c f s l  17242 .2  
LMIL~ W M .  I f L 1  1 4 1 . 1 0  YeLLed Per .  I L r l  180.72 
"in Ch El ILL1 1190.09 Shear I l b / s q  :=I 31.74 
a lpha  1.00 Stream Power ilb/fL 61 1162.01 
FrcLn Loss I f L l  3 . 4 7  Cum Volume l a c r e - L L I  6.41 9 . 3 8  10.08 
C h E Loss l t t l  l B l  C u n . 5 1  lacrrsl 2 . 5 9  1.61 1 6 ?  



W a r n m F  - The v e i a c l i i .  head has cbanged by nore Lhan 0 . 5  f: 0 . 1 5  m3. Thrs ma) lndiiar~ the n ~ ~ d  t a r  
addlLlonai cross sect10T.r. 

karnlno - The conveyance retr? lupstreM ccr%ueyance drvided b d c r n r Z i = ~ ~  ccnueyancr: Is l ~ r s  
Lhan 0 . 7  or greater Lhu> 1.4. Thlr "a? indlcarF =he "red icz addlllrnal cross  S L c i l o n r .  

karnlno - The enerw loss wns greacer than 1.0 t r  (0.3 m i .  becweer, chr cuirenc and previous crcss 
recL lDn .  Thrr may lndicare the need tor additronal c r o s s  sec:icnr. 

CROSS SECTION R I - R :  Xarqdehala 
RFACK: Wper Reach A RS: 1 9 . 9 4 5 8  

nann;agr n vaiuer r,,m= 
sta va: sta n ual sta v a l  

4 8 t 8 6 9 t  ,035 tP7i.89 .0855023.209 , 0 3 5  

~ a ~ k  5 ~ a :  =err i l o h t  iengths:  eft charnel ~ i g h ~  coeff contr ,  man 
1971.891023.209 la32141756 183 1 . . 

CROSS SECTION Profile l P P I l  

W . 5 .  EIev ( f L I  
vel yead rfri 
E . C .  EleY i f L 1  
Cilt * 5  i f C !  
E . C .  Slope I E c l f z l  
Q Torel I c f r !  
Top Widrh i c e ,  
Vel T o t e l  ( L L / S I  
Har Chl W t h  I t L !  
Can%-. Total i c f r i  
Length W L d  !fL, 
,,In "h 1 5 t i  

Elmen: 
wr. n-va1. 
~ e ~ i c h   en. irr i  
Flow Area  190 f L I  

Warnmg - The c;ors-rec:ion end poinkr had Lo be extended vertically tor the cowuted water rur lace .  
War-ing - The velocity heed has changed by more k h a n  0 . 5  Et 1 0 . 1 5  ir!. Thrr may indicate she need for 

additional cross rect;onr. 
*iarnino - yne cozveyance ratio tupstrem conveyance diaided by dovnstream cor.ueyancei lers 

khan 0 . 7  or greater Lhan 1.6. Th;r m y  indicare the need for additional crorr s e c t l o n r .  
warning -  he c r o s r  recrron had ro be ~ertlcally dvrrng the crirical depth celcula~lcnr. 
warning - The enerw 109s w a r  greater L h a n  1.0 f t  (0.3 m i .  k c w e e n  the currenr and prev>cus cross 

sect ion.  ~ h i r  "as rndrcate the need for addrtronal crors s e c r l o n s .  
warning -  he parabolic search merhod falle* to  verge an critical depth. prooram u : ~  try the 

crosr section r l rce t s ecmr  method r o  find critical depth. 

CROSS BECTlOB R M i :  Harqdehala 
PZQCH: 3pper Reach A i s :  19.9052 

:!,em 
Dercrrption: 1 9 . 9 0 5 2  
station =levation ~ e k a  n m -  63 

sta  lev 5 t a  mev 5ta  lev 5ra i i e r r  sra E:-; 
t 7 8 1 l 7 B U 9 0 . 3 9 2  t 8 0 0 . 0 5 1 3 9 0 . 8 0 4 4 8 1 t . 8 7 t 1 i P 0 . 5 5 1 4 R 4 8 . 6 1 R 1 3 R 9 . 3 0 5 t 8 5 1 . 5 t 9 l j R 3 . 2 7 6  
t 8 6 P . P t 2  llB9.5P4B01.BjZl189.619 t 8 9 6 . 6 2 1 1 B P . 3 9 5 4 P D 3 . 4 2 5  1389.36t921.7571389 3 8 5  
t934.63I3BP.IPP t3t4.55;199,3i24?6&.%2pl389.R214P78.9421188.5i7t9?5.3?4li80 011 

t ? 9 % . 0 2 % 1 3 7 P . 2 2 2 4 P P B . 5 P 3 1 1 7 P . 0 ? 1 4 9 ? ? . 3 1 6 1 1 7 9 . 2 6 9 5 0 1 9 . 0 6 9 1 3 8 2 . 1 % 8 5 0 2 1 . 8 6 2 : : 8 2  9 2 t  
5C530t613%4.?7651'3P.Ottll%i.057 50t1.3113%6.5?85055.i8Bll87.til50s5.l85lls8 6 0 6  
5 0 8 % . 7 6 1 1 ~ % % . 5 8 % 5 1 0 0 . 1 7 1 1 3 B R R 5 6 1 5 1 I 2 . 2 2 6 1 3 B B . 5 2 8 5 1 2 O . ~  1 3 8 8 . 4 5 1 1 9 . 3 7 P 1 1 8 8 . 0 3 5  
5 1 t 3 . 1 3 5 1 i 0 % . 0 8 2 5 1 6 7 . 3 5 4 1 3 R 7 . R 7 1  5182.971>8'.1t7il%l.j25118'.1235183 491 1387.1: 
5 1 8 5 . P 8 5 1 3 8 7 . 2 6 4 5 1 P 2 . B P s  1387.635193.1451187.6615197.47? IJB7.675212 402118i.721 
523'.30E1187.65t5215.0131387.625523%.0251387.6&t 5 2 5 2 . 8 5 1 > 8 B . 0 5 2 5 2 5 4  8421188.062 
5258.0211198.1i6 5 2 6 5 . 8 2 1 3 8 8 4 8 7 5 2 8 B . O j 7 1 2 R R . 2 2 4 5 2 3 5 . 1 7 9  3 3 8 6  Z25105.60811Pi.355 
5310P?jliBi.6245312.6781387.788 5315.851181.8755j45.165138?.1J15:5t.JB2IJi~.521 
5 3 7 7 . 2 3 P 1 1 8 1 1 . 9 2 8 5 3 9 6 . O 5 5 1 3 8 P P 4 3 ~ 5 3 P 7 . 6 ~ 1 1 J B ? . J B 5 5 J ~ ~ . I 1 7 1 1 B 9 . 3 ~ 1 5 4 1 0 . J 1 6 1 J B ~ . 5 B ~  
5 t 1 5 . 6 6 2  i389.815435.tP81390.7665446 197;330.657 

han.han.ing-s n Valuer n u =  1 
5ta n "a1 sta n "a, St. n Y.1 

4 7 8 1 . 1 7 8  0 3 5 4 9 7 8 . 3 4 2  0 8 5 5 0 5 5 . 2 8 8  .015 

sank st-: LFCL ~ i g h t  ~ e n r l c n s :  ~ e f e  CnaMel ~ i q n t  c o e t t  cOntr. m-, 
15783425055.288 30515i.3501 2 5 9  1 1 

R i 9 " t  Leva? SC.rion=53?7.2,? Ele"aClsn=ll$s.92$ 

CROSS SECTION O U T P m  Proflie (PPI1 

W . S .   lev r t r !  1 3 8 P B a  ~ l u n ~ ~ t  L P ~ C  OE cn-~l &ight OB 
Vel Head l e t ;  0 Wr. n-Val. 0.03s 0 . 0 1 5  0 . 0 3 5  
E . O .  Elev I f t i  1331.24 Xeach Len. (LC! 305.00 3 5 1 . 3 5  2 5 3 . 0 0  
crir W.S. ( f t i  1390.11 FLOW -?a i r q  L C ;  7 2 . 2 5  4 6 3 . 2 2  5 1 8 . 9 6  
L C .  Slope (fr/frl 0 . 0 2 6 5 7 4  A r ~ a  irq Lt! 7 2 . 2 5  4 6 3 . 2 2  5 3 8 . 9 6  
P Total I c f r !  1 D D D O . C C  Flcv i c e s )  314.61 4376.14 5101.23 
TO> Widti- rfr!  5 3 8 . 3 4  TOP width i e t i  1 4 4 . 7 2  7 6 . 3 5  317.27 
Vel T o t a l  ( 5 C I s l  9 . 2 6  hvg. V c l .  IEtirl 4 . 1 5  9 . 3 3  9.85 



kar Chl DpLh : t r l  10.74 8y.V 3CPLn ,:ti C.50 6.ii 1 7 i  
Con" Taral l c f r i  613ii.? C o n v  i c f s i  l9:O.i 2 6 8 5 7 2  3 2 5 5 6 . 6  
LenY-Lh Wed. l f L l  2 9 i . 7 2  Werred Per. l f r i  144.75 7i.:O 31y.55 
nirl ch ~1 r r r  i:ii.10 shes= : ~ b l r q  f r ,  0.8; 9 . 3 3  2.8: 
*,Phil 1.05 i L r e M  Power ilbltr r i  i.61 9 1 - 1  27.73 
 PIC:^ Loss I f : !  5 . 3 6  C u  Volume iacie-LC) 5 . 5 0  6.81 7 . 2 5  
C i E Loss i::: 0 . : :  C u m  S* ( a c r e s .  2.02 0.e: 3.10 

Warnlrg - The velrsrty head has c h ~ . a e d  by more Chsn 0.5 f C  , 6 1 5  m i .  This m y  indrcare :he need Lor 
eddrrlonal crnsr se;rlonr. 

Warnlnp - Th* crorr r.cr>on h.d ro be extended r.crllc.ily during rhc critical depth calculoLlonr. 
warning - The encrv, loss was greater Cham 1.0 t r  (0.3 rn l .  kt"..i the curren: and prrvirvr c r o r r  

srctian. This my i n d i c ~ ~ e  Lh. need far  a d d i c l ~ M l  c x o r s  r e c r i o w .  
laming - me ~ a ~ d ~ ~ i i c  renrch method tailed to cmverae on crirrcsl deprh. me pragram will try the 

rrD.. r.crion Slicelrecanr merhol LO find c r i r i c a i  depth. 

CEO35 SECTION PI-: RbrWdhald 
IIFACH: C p ~ e r  Reach * XS: 1 9 . 8 1 8 1  

lasm 

Bank $La: L e f t  Pighr Lengths: Lett Channel R i i l h C  Coeff ConLr. Lxp- 
& 9 5 2 . 2 1 5 0 5 5 . 1 5 5  100 113.028 166 1 . 3  

Left Levee Starion- d573.78 Elevation-1382.901 
PlghL L ~ v e e  S C a L i o n = i 5 2 % 2 & 7  Elevarion=ilBi.llB 

CROSS SECTTON OiUTPIPT P r o f l l e  *PPtl 

"e l  Read i f t l  
E i .  El*" , i r 1  
C r l L  W.5. l t t l  
E.C. S l o ~ e  i f t  t t l  
. ~ - ~ - -  

TOP a i d ~ h  ! f r l  
"el T O L ~ I  ifrirl 
PLar Chl rnLh i f L l  
COn" Total icfsi ~ ~- 
Length *I*. I ~ C I  
Mi,, Ch El i f t ,  
*IPha 
PrcLn LOSS c t r ,  
C h E LOSS i:t! 

- ~~~ 

st. n-va1. 
Rrach Len. l f t l  
T1DW Area ,rq L r l  

*am.ms - m e  ve1ocirg head has changed by nor* rhm 0 . 5  Lr 10.15 . I .  m:r m y  indrcare Lhe need for 
additlona: crorr secrionr. 

warnme - The enerw loss w a r  arenter Lhnn 1.0 f t  10.3 m i .  betwren the current and previonr cross 
SectLon. mir -3, indicate =he need for additlonnl cross SecrlDnr. 

Wrrnlng - The p e r n b ~ l i c  rearch m ~ c h o d  trilled Co converge m c r l r l c a l  depth. The P'0-m "ill c r y  =he 
cross  Section S ~ ~ C F / I ~ C M L  method Lo find crrtrcal depth. 

~ o c e  - 2lulriple rrrtical depths r ~ r e  found .L chis loc s ~ l = n .  ?he critical depth with the l o r e r r ,  v a l i d ,  
liurfnce r.r "red. 

CROSS SEC?.:ON R n T P ;  HarWnhaid 
RU\CH: Wper Reach k RS: 19.8111 



~ e n k  ite: =eft Right ~ e n g ~ h r .  ieti c h a m c l  ~ i ~ h t  zueff conCr. rxp- 
4 0 6 8  2 6 1 0 7 3 7 3 7  i4:4li.1131 530 .1 

i c i r  L e v e e  5te: ion=465BDZ7 . >  
EleVa~ioi~1380.1a1 

PlgCr L e v e e  i t a t i o n m 5 6 B 5 2 i 0  E l ~ ~ a t l i n = l J 7 l 3 i ?  

CPISS SECTION OvmPW PI~roLile ~ P F I I  

W . S .  Elev ( f L ,  1378 .97  Eiemen: 
"el Head lftl 

L * L C  08 C h ~ n e i  R>"ht oe 
1.01 W:. n - V ~ I .  

E C .  Eiev ,fC, 
0.035 0.085 

Iji9.YR Reach Len. i f t l  
C O l i  

CrlL 7 i . 5  irt, 
400.00 400.00 i h l i o s  

1379.03 F1Dw k r e a  i rq t L i  
E G Slope i:r(frl 

104.48 300.52 e i g t j  
0.02lliL h I r l  I s q  IL, 

C T o t s 1  c f r )  10000.00 Plor tCfSI 
1 0 4 . 4 E  300.52 8 3 ? . 6 3  

Top KldLh ,i:, 
605.13 1602.40 7iil.4i 

811.57 Top Width itCl 
V e l  Tot61 ifC!=I 

123.56 105 4 8  5 8 2 . 5 3  
7 6 7  bug. Vci. ( f C / r l  

"ax Ch: ZPih ittl 
5 79 5 . 3 1  8 .  6 6  

6 4 i  Hydr Depth lfCl 
Con" Tote: , ~ t ~ l  

C 8 5  
6 1 4 6 9 . 5  C D n v  i c E r )  

2 . 8 5  1.54 

Length lit*. , E L ,  
3961 i 1049: 4 Si010.j 

4 0 0 . 0 0  Wetted Per.  (ELj 
 in ch CI ( r r i  1 7 106 40 5 8 2 . 8 6  

lj-2.59 Shear llblsg EL: 
mpha 

1.23 4 II 
L 11 Siream P o w e r  iiblft = j  

2 . 2 5  

FrcLn iors ,:t, 
: 1 2  :I 9 1  

3 4 C Y 1  "0lm.e iacre-ft, 
19.47 

C h E Lor*  , C L )  
1.11 : , i s  

0 . 0  C M B L  iecre51 
1 . 5 6  

CROSS SECTION R I V Z R :  Harwaheie 
REACH: UPPer leach B RB: 19.7349 

INPLTI 
Dcscripvimn: I 9 . 7 3 4 ?  

~ u ) k  $t i :   eft night Lengths:  eft channel ~ i ~ h t  coetf cont;. 
4 9 6 7 0 4 9 5 0 3 4 . 6 4 3  3 1 8 < 6 6  6451 3 1 9  

L e f t  Levee BCa:ian= 4 5 6 8 . 5 1  . - ., 
Eieuaclon; 1172.68 

CROSS SECTION OVTPVI Profile IPFLI 

W.B. Elev CfLi  1372.36 Ellmenc 
"el Head ,f:: 9 WL.  n-".I. Lef= 08 C h a m c 1  xight OB 

E.Z. El-,. i f c ;  0.035 
1373 2 9  Peach ;en. (f:) 

D O 8 5  6.035 

C r i L  W.S. ifC) 1371.96 Plow Area isq ft] 
198.00 4 6 6 . 6 5  1 p e . # d  

E.C. Slope ~ f e l f t l  0.012764 i r e*  (rq ft! 837.09 3 6 2 . 1 5  5 1 . 8 ~  

Y Toiai lc fs )  94B0.00 Flow (Cfzj 837.00 3 6 2 . 2 5  i 1 . g ~  

Top Width ,fL, 6 9 2 6 . 7 4  2 1 8 3 . 0 0  150.36 
6 5 .  TOP Width ( ~ L I  

Vel T o t a l  l f t i ~ ]  7.58 Lvm. V e l .  ( t ~ , ~ )  368.20 6 7 . 5 9  29.64 

Max Chl DpLh (f:) 8 1 9  
6.03 Hydr. Depth , t ~ ,  

6.03 6 . 9 3  

Con" Total , C f r l  1 . 2 7  
83908.7 Canu. lcfs] 

5 . 3 6  1.75 

LcnqCh WCd i t t ,  4 1 2 . 7 8  Wetted Per. (It: 61398.0 19330.0 1180.7 
368.63 6 7 . 9 7  2 1 . 8 9  
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CIlL w.5 ,fC, 
G . C .  S l o p e  i f ; ; L t l  
O T o t a l  I ces ,  
TOP Wldth i E t l  
"el ToCai , L r / . j  
nax chi  mth i f t i  
i o n v  To:al 1 c t r i  
LengLh WLd. I t t )  
"ln Ch Ei < f L I  
*iPhd 
Prcrn iorr i f t l  
C h E L O S S  I f L l  

a";. rei. ! f t t s ~  

Shear llblra L r i  
srrsm Power 'IbltL I ,  
Cum iolvne ,acre-fCl 
Cum 52 , a c r e s ,  

warning - The cnerpi cymation could not be b a l m c o d  w i r h m  =he specified nvnber or r t e r a t i v n r .  The 
Proqrm ~elcczed the .sate= surface that  ?ad rhe least a m o u r  of error h t r e e n  c o n ~ u t e d  m.6 
assvned v a l u e r .  

warnxng - The enerw lor+ w a r  greaLer chaa I D  f 1  10.3  m i .  becueen rhe current and pr.viour cross 
reccion. Thrr m y  rndlcate the need Lor addiclanal cross sections. 

w ~ ~ ~ . ~ ~  - m r i n g  rhe standard step  rrcraclons when rhe asrvned rmrer ~~~r~~~ eymal ro 
dcp:h. the calcuiated warer came bask b e l a  critical depth. ~ h l r  lndicares that there 
n a r  a v a l i d  rubcrirrcai ~ h c  program d e f a u l t e l  to ci;:iial depth. 

CRC56 SECTION RIVER: Haraiahala 
REACH: 3pper Reach E i s :  I? 4 B P 7  

B-* i r a :  x o h t  Lengths. ~ = $ t  ch-lel ~ i i o h ~  coetf conrr. mr*, 
4 9 8 P . 6 6 2 5 0 0 6 4 7 P  5705'14 :238 517 .1 3 

CROSS SECTIOK OUTPrPT Profile ePP.1 

* 5 E l c v  [EL I  
'JE1 Head (ft, 
E.C. XleY l t L i  
CrIL W S  t f L 1  
E . C .  s lope rrrirri 
Q ToLal !ctr, 
Top Width l t t l  
"el Total iLt:S? 
"ax Chl mLh i E t 1  
Con".  Total I c f s l  
L c n g L h  *Ld. i t l ,  
Sin Ch El itti 
Alpha 
FrCin LOSS ,ETI 
C b E LO66 , L C ,  

Element 
W L  n-Val. 
Reach Len. ( L E I  
Plow i u e a  ,sq f Z i  

i u e a  (+q f r l  
Plow I s f s l  
Top Width l f t l  
*vg. "el. 1 f r t r j  
HY*. Depth ~ f r l  
Con" IC?El 
l ieLLed Per. l f t l  
:bear l l b l n q  t t l  
-Ctrem Power !Ib/tt 
Cur Volvne l a c r e - t c  
ClYT 5* ,acre., 

~ a r n r n q  - ~ h r  cncrpi loss was oreater thr*? 1 o c c  r a . 3  m l .  between the current and previlur cross 
section. This m y  inarcmtc the need f a r  additional crDEr secrronr. 

 ore - ~ r o o r m  h u n d  ~upercr;tical t l o r  starring nc chis crvns section. 

iR?SS SECTZOK R-R: Harymahaln 
REACE W P e Z  Reach B P-5: 19.3761 

INPLT 
%rcrip:ion; 19.3761 
%ration ~icuarioa Data nw= 156 





Bar:* S r a :  Left R i g i i :  Leng:hs. Lefr C h ~ n e i  algk: Coeff Conrr. marl. 
1 9 6 6 . 5 7 R 5 O J P . 1 0 4  5 j 1 5 5 % . 4 1 6 i  1 4 0  I - 3  

Lcf L Levee 5caLlan-1129.0'3 Elevar;on=lil3.754 

W E .  EiCY , f L I  
"el eea* I f t i  
E G  ~ i e r r  (it) 
C i - i t  l i i  , t r >  
E G  s l o p s  i t t / i t >  
0 T o t a l  ,cis, 
Tap Wldth Ittl 
"el Total , t t , r >  
Max Chl mth l f r l  
c o r v  Torel l c f r l  
LpngLh W L d  I f L l  
~ > n  ch E, l fr i  
k l ~ h b  

LOSS l f r l  
C . E Lo*. i f r l  

~ ~ 

F13r iVca  ,rq t t l  
i v e a  irq ft, 
F i o r  i c f r )  
Tco Widrh I f t l  

wcrred per i fr i  
Shear I l b l r q  L t i  
s trew Pore*  ilbift L ,  
Cum ' i r lume lacre-lri 
Cum S i  ,acres, 

C h m e l  
0.085 

5 5 8 . 4 6  
I? .? ,  
3 9 . 9 5  
9 2 . 7 5  
5 0 . 3 5  
2.3: 
0.79 

5 9 5 . 3  
5 0 . 6 %  

Iarning - Dxvided I l l v  cowuted for this crorr-recrion. 
Warnln? - T>.e r.rlr;;:). head hnr chansed by mrc khan 0 . 5  t r  10.15 ml. T%is m y  indicate  the need for 

addi:rlnnl crcrr reir:onr. 
wamrng - T ~ P  conveyance rail0 i U p r L r c M  CDnl-EYMCe divided by domrcrem ConveyanDei 1% 1=*+ 

:ha" 0 . 7  0;  .roarer than 1.4, This m y  indicate Che need for adbirion.1 :roar reccionr 
*arn;nri - Ths cnern  1 o r r  war g r a r e r  than 1.0 t T  117.3 m i .  bcrvecn :he currenc and previous cross 

reccion. Thxr mi. rndlcace .he nee* f o r  addicirnal cross recrions. 
rzrn ing - rhe  pnrabollc rearcli rerhcd fa i l ed  to clnverge or. critic.1 depth. The pragrm rill r r i  rhe 

cr0.r recrrnn L:I.c,SPCML method LO find c;,:icnl depth. 

CROSS SECTION R I W R :  HarWehale 
I Y I C R :  Upper Reach B RS: 191607 

X P V I  
Oescrlprion: I31607 



W . 5  Elev :*c, 
V e l  Hzad I t f  l 
E i .  El*., i f t l  
C T l t  W . S .  ' it1 
E.C. E I D C ~  ~ f r l f r i  
Q Tcra: Icfni 
Top WldVh ztr, 
"el Total ! f c / r '  
a.r "hl rnLh i t t i  
'in" Total ,cis, 
Length WLd. ( f t i  
n.n cr. EI crrl 

112' 1 2  Element -~ ~ ~ ~ 

C.'. Wt. "-Val. 
1326.43 Reach Len. l f r i  
1126.:: ~ i o . r  -ea irq f r l  

D O O L I O I  -ea (rg f r j  
P 1 8 0 . 0 0  rlrr I c ~ % !  
1 5 7 ~ 9 5  T~~ wldrh i f r :  

4 lag Y a i  rft/s, 
5 - 3 5  B ~ L - .  ileprh i tr l  

117664.8 ion.?. l c t r i  
481.09 Frtred per. i f ~ t  
1324.61 Shear llblrq I t !  

1 . 0  5rreMl Power  ilb!fL e l  

~~ - ~. .. 
section. Thls may inairate the need for addiclonnl cross rccli~nr. 

wamln4 - mring the step iterations, when tbr water surtacc ser  eqval to crzrical 
depth. the cslculace* rurtace came h a c k  h l o r  CrlclCal depth. Thi. inaicaces that there i s  
no: a "?.lid r*crlCical uirrer. The progrm defaul ted ro critxca, depth. 

waraing - The parabilic search merhDd tailed Lo converse on crlrical depth. The progrm "ill rw Lhe 
cross secrion s:ice,se=anr nethod L o  ilnd crlclcal depth. 

CROSS SECTION RIVER: Harqvahnl8 
RUICH: Upper Reach B RS: 19.0557 

INPUT 
Description. 19.0557 



Bark S r a .  Lett Righr Lengths. L e f r  Channel Right Coeff CanLr. ExpM 
<?91.?685010.801 4 4 6 4 6 5 0 5 i B  437 . A  .1 

Left Levee Statian=3636.263 E l c v a C l a n = l 3 l B l l i  

W . E .  EIev I f t l  
ire1 Head i f t i  
E l .  Elcv l t L i  
C X I L  W S .  : t t ,  
B.C. Siope  l i t t t t i  
C T o t a l  Ic iz ;  
Top WldLh i t i i  
ire1 Total , f Z / S l  
Max Chl mrh l f t l  
C a m .  Total (cis: 

wtd. ( f r ,  
"in Ch El l i t )  
alpha 
F I C I n  LOSE I E t !  

-~ ~. 
11:?.56 React. LET.. If:: 50.00 
l3lB.44 Fior A r e a  (51 :tl 228.37 

0 0 4 7 9 4 3  *re. trq L t i  2 2 8  3 7  
9CB0.00 Flow l c f z l  1671 61 

9 5 7 . 6 7  Top IWldth i f t l  4 1 9  I I  
10.2: *vg. vei. i E t i S !  7 3 5  

3 . 4 8  H v b .  Deprh I f t :  0.54 
<32?1.8 C m i .  l c t r i  7661.8 

50.00 Wetzed P r r  I t t )  4 2 1  30 
1315.79 Shear Ilk.sq L L I  1 6 1  

1.10 stieam P~~~~ , I ~ . L L  ii II 9 2  
6 . 7 0  Cum Vv1un.e i a r : ~ - f L I  2 5 1  

C i E L o i s  I f t i  0.15 C u m  Zk tacreri 

warnino - Divided flor camute* f o r  Chis c r a s s - i e c t , o n  
Warning - The velocrCy head has changes h. mare T h s .  O 5 t T  i C  1 5  m l  This m y  indlcaie rhe need for 

addrClonal cross secrlvnr. 
Warning - The conveyance ratlo !upsLreM c o n v e y v c e  diVldPd by dDYnrr reM C o n V e y M C e ,  15 1.55 

char 0 . 7  or greater chan 1.4 This may indicate the need tar addlriunal crass sections 
*nrn;ng - The enerm. loss was greater than I D f t  10.3  mi. between the currenc and previous cross 

seccl~n. m:rs may indicere the need for ~ddlriona: crass recr ran . .  
U-arnmg - The parabvlrc search meChad railed to canverea an crlrlcal depth.  The program ui:: cr ) .  =he 

cross section sliceirecm: nerhad La tlnd criricai deprh 

n m x  s r a :  Let= Rim: Lengths: LetL Charnel R i ~ h t  Cocfr concr.  Expar 
< 7 5 - . 0 5 3 5 4 8 4 . : 8 ^  1671894667 230 . i . 3  

RighL Levee SraCio;= 1177.4 E l e V e L i o n = l 3 7 B B O S  

CROSS SECTION O W P U T  Profile d P F I l  

W . B .  E l e v  l f c l  1173.19 E1-c LefL DB Cham..el Right 38 
Yei Head I L r ,  1.01 Y C .  n-Val. 0.055 
I S  Eiev i i r l  1378.40 Rcech Len. : f c i  167.00 189.47 230.00 
C z 1 L  W . B .  l i L 1  1374.28 Flow E-ea irq f c i  2 8 . 3 5  
E G  S l o p e  liCiicl 0 6 G < 1 6 4  *re. l s q  fL: 2 8 . 9 1  
î  Taral icfsi 5 2 0 . 0 0  P l o r  l c f e !  120.00 
TOP kldch i f = :  3 8 . 3 0  h p  Width l f C !  38.10 
Ye: Tocai i f c t s l  17.96 Avo. "el. Ifc/si 77  9 6  

Yarning - The velocics head has changed by more than 0 . 5  f L  1 0 . 1 5  m i .  This may indicate t h e  need for 
addlclenal crass .eccionr. 

iiarning - The CDnveyancs racio lupsLreM conveyance divided by dDvnsLream con"cyar.cc! is less 
t i t a n  0.7 or greater chan 1.4. ~ h i r  m y  incicate the need tor &ddition&l cross E ~ C C ~ D ~ S .  

kiara~r.. -   he cncrw loss was greater chm 1.0 f c  10.3 m 1 .  between the current m d  previous cross 
section. mi. m y  indicate the need tor additional cross Eeccronr. 

N o t e  - Hvlti~le critical deprhx were found a c  :hrs locacron. Tile critical dwch  rich che l o r e s t ,  valid, rarer 
surface was "red. 

CROSS SECTION R-: Harqaahala 
IImCH: SpliLi RS: 19.6513 

INPUT 
DercriDcion: 19 6 5 i 3  



S L ~  Leir l ;ghr Lengths: LeLr C.-el light Coeff Conrr. 
4 8 1 1 . 5 1 3 1 5 5 1 . Z B 2  194272.8115 2 2 8  1 

i l l h t  Levee 51ar;on=5082.211 Eleva:ian=lhl.443 

CROSS SECTION Dml-Vl Protile l P F l l  

W.S. ~ l e r  t f r l  
"el Head ier: 
E.C. E I C 9  i f L l  
C;iL W.S.  i f i i  
E.'. s lope 1f::tLI 
C Tot*: l c f r ,  
Top Width i f t :  
.vei Total lf:,s, 
XU C M  mch : f r i  
"0"". Taro1 i c f r i  
k n g t h  PLd. i f t i  
r.1" Ch El i t = ,  
Alpha 
PTCt" LOIS i f t l  
C i z LOIS ( f L 1  

1171.45 Elunent Left 08 
0.21 Wr. n-Val. 

I37168 Leach Len. L fc l  194.00 
1371 ii ? l o r  i i rea irq f r i  

0.038041 i v e a  i r q  t z i  
52C.03 Flow Icfsi 
171.07 Top Width i f L 1  

3.82 &"T "el. i f L i S l  
2 . 2 e  B ~ & .  ~ e p r h  i f t i  

1 6 6 5 . 0  Conv i c i s i  
272.81 WerLed Per. l t t l  

1360.i7 Shear ( Ib i rq  t r i  
1.00 B r r e m  Power ilb:ft s i  
1 . 0 7  iw Y o l m  i a c r e - i t 8  0 . 1 2  

*-rning - The enel-W ewerion could nor be bmlsnced iichin rhe specified n-er ot iteracionn. The 
proqrm s e i e c r e C  rhe u.ter nurtace that had the leal: w u n t  of error betreen cowured and 
assumed valuer. 

Warnln. - mrlng :he nrandaid step irerationr, rner =he a s s w e d  w a t e r  surface was set ep.1  Lo crlCical 
depth. the calcvlarcd water rvrtnce c m c  back bolor crirlcal depth. Tills indlcare. :ha- there in 
"OL a v a l i d  suocricrcal m.rei. The progrm defd~lCed LO ~Iiti~.i depth. 

warnin. - The parabolic search mernod failed to converge an crlrrcal dey'h. The progrm rill try Lhr 
cro.. section .Irce,rec&nc method to I ind  CrlLica: depth. 

X-ing's n >-slues n m =  1 
5ta n Val 6rn  n Val STa n V a l  

4 8 5 6 . 8 1 5  . 0 3 5 4 8 1 6 . 8 9 1  .06556RB.lRI .035 

Bank SLe: Left s igh t  Lmqths:  L e f t  C h m s l  Right Cmeff Conrr. wan 
4 8 5 6 . 8 9 5 5 6 8 8 1 8 4  166200.6811 260 .I . 1  

Eight Levee Scation= 5214.1 LlevnLian-l370.356 

W . 5 .  Llev i f t l  1368.47 ElvnenC Left 08 Channel Right 08 
vel wead rfri 0.03 w r .  n-val. 0 . 0 6 5  
E.G. Elev I f t l  1 3 6 8 5 i  Reach Len. i f 2 1  166.00 2 0 0 . 6 8  2 6 0  00 
Crir W . 5 .  l f L I  1 3 6 7 . 4 4  Plow lYea 1.q f L ,  2 1 7 . 9 1  
E.G. Slope l t t i f c l  0.005236 i i r c a  ( 6 ~  f r i  2h.91 
a T O L ~ I  I C ~ S I  5in.00 FIOW ictsi  520.00 
TOP width ~ t r i  126.17 ~ o p  width l t e r  126.17 
Vel Total i t L / a i  2 . 3 9  Avq. V e l .  i f t , s !  2 . 3 9  
Max Chl LVLh i f t i  3 . 3 3  Wdr. Depth l t f l  1 .73  
Conv T o m 1  I c f s i  7ldi.B Conv. l c f s i  1 1 6 5 . B  
k n g r h  WTd.  i f L I  2 0 0 . 6 8  Welted 7 e r  i f = )  126.84 
X i n  Ch El i f t ,  1365.14 Shear l l b i s ~  t L i  0 . 5 7  
Alpha 1.00 Stre- Porrr ilbift r l  5.36 
FrcCn loss i t t l  1.82 Gun Voluror i a c r e - f t i  0.12 3 . 8 9  



xarn1P.g - The conveyance rario ,ip.:reaT conveyance divided by damrrrcur  co3vcyancei is less 
Ch&? 0 7 or srearer =ran 1 4 .  Thrs indicar. the need for additional cross r.cClonr 

Waning - The enerw lass war grca:er rhan I 0 :r 10 1 m r .  Lleruccr, the cvrren: and Prevlour cross 
sec:;on. mlr my lndlca~e me need for a d d l ~ ~ o n a l  crmss sections. 

xace - ~ ~ d ~ ~ ~ l ~ ~  has becreen r h i r  rEc:ion and the prevrous ussrream recrlon. 

CPOSS SECTION PlYFi Hazqudhala 
PZAZh. Split1 R S  19.5616 

INPUT 

Bank sta: Lcfc R l g h L  LLneLhs: Left Chnnnel Right Coeff Contr. 
4913,4065737436 1752078089 272 .I 

Right Levee Sri . rron*i052.308 Eleuntioa= 1367.35 

CROSS SECTION O L T P r n  Profile tPFll 

W . S .  EI=V i r t l  1366.3' ~ l ~ ~ ~ ~ r  ~ e f r  08 
vc: Head i f < ,  0.32 w c ,  n-Val. 
E.G. E l ~ v  i C C I  1166.71 Reach Len. ( f t )  l75.00 
illt W . 5 .  i t t l  1365.77 Flaw Area i r ~  f r l  
E.G. Slop= !fZ:fLI 0.018469 Area isq f c l  
0 Total ,ctr, 5 2 0 . 0 0  Flor i c f s l  
TOP w i d ~ h  i f = )  6 4 . 4 2  TOP Width ! f r i  
"el Total , < c : s ,  4 . 5  iiYg. " e l  , f L / S I  
"a ihl Wrh i f = '  3 . 1 3  H y d r . D e ~ L h  IfLI 
cm,. ro ra l  t c f r :  3826.1 conv i c i n ,  
Length W L d  I t r l  207.81 Weiced P e r .  i f r l  
win ch EI ~ f z :  ii63.27 shear ~:b/oq f r i  
 loh ha Z O O  scream ~ o r e r  lIb/ft r~ 
rrCrn LOIS i t = ,  2.73 i rvn  volrvne (acre-frl 0.12 
: h E Lerr if:i 0.06 Cum 51. (acres1 

urn- 
3 

i .rrxn0 - The enerw 1066 1 6 5  .r.bLCr than 1.0 f L  ( 0 . 3  mi. between the current and Pr.Vi0". cross 
+ac:ion. Th16 m y  :rdlcdLe the need for addlr:onal cross reccians. 

CPOSZ ZECTIOX R I V E R .  Harquahala 
REX-: Svlirl RC: 19.5223 

sank sra: Left ~ i ~ h :  =engchs; k f r  chnnnel ~ i ~ h t  c r e f ~  ~ ~ ~ r ~ .  ~ x p -  
4 9 4 2 . 6 5 3 5 8 2 3 2 4 2  1 7 8 1 8 6 . 7 9 1 4  :PS  1 1 

CPIOSS SECTION OUT- P r o f i l e  e P P I 1  

Top Width lftl 159.19 Uidch lftl 
"el Total i f t i r :  2.63 A v g  Vcl. lLt/al 
 ax i h l  ~ p c h  ifr) 3.13 HI*. Depth l f r )  
Cons. Toral ( c E r l  5226.3 Conv icfrl 



LenaCh i c d .  i f r >  186 i? w e r c e d  per t r r l  
s2.r Ch Ei [ti) 

155 6 6  
1360 68 Shear (>b,'s4 f r i  

&Isha 
0 - 7  

I 0 0  B r r e a n  Power  I I b l i r  r l  
FTCLr LOSS ,fC I  

: 0 1  
1 - 8  CiM Volvmc lacre-lt, 0 12 

C b E LOIS i t L l  
2 . 3 7  

U 02 CYP BA idcrex! 1.26 

Wamlny - ?he COE"FY.2CF rbLIO !Yj,sirew. CanVeYBilCC d ~ , . ~ d e d  by darnrrrcm, vocveyanccl rr ;er* 
=ham ' l . 7  cr greater than 1 . 4  Thrs may lndlcatc  rhe need io: add;rional cross  sections 

warning -   he cnerm lare w a s  greatcr rhvr  1.0 it 10 1 m l .  bcrrcen the current nqd Drev>aur 
secrian. m y  indicacc the need i n r  addiriomal cross sections 

CROSS SECTION P I Y E I :  Harqunhala 
2SAC.Y: sp2ici RS: 29 d 8 6 i  

CROSS SECTTON O m P W  P ~ o f i l e  l P F t i  

w.5. Elev , r r 1  
re: "ran ! f r l  
E.O. Elev : r r l  
Crrt I S .  ~ L Z ,  
1 . G  510~0 ( t r . f t :  
0 ToCaI tclsi 
TOP lYldLh l f r !  
"-1 Total i f r i r i  
Max Chi Sprh l f t i  
cos-,. r o t a 1  :cfr! 
L r n l l n  Wrd. I t t i  
nln :h EI ( f r l  
Alaha 

1 3 6 0 B i  El-ent  Let= 08 
0.31 W:. n - V a l .  

13Cl.12 Reach Len. C t C i  1 5 9 . 0 0  
116G.46 Flow Area i s q  L r i  

O O 2 4 9 1 4  &re. I s m  f r i  
520 "IT P1.W , D r r ,  

8 3 . 9 3  Top WldLh I f = )  
4 . 4  A": V e l .  rft i .1 
"51 Hvdr.  DeDLh i f C >  

~~ 

4 6 9 . 5 '  i i e r re*  P e r  ,Lt, 
1157.30 Shear l l b i r q  : t i  

1.00 stream i c w e r  ( l w f t  ~. 
6.43 Cum Volume ( a c r e - l c l  0.1: 
0.05 Cum SA i a c r e r i  

W a r n ~ n g  - T ~ F  conveyance racir rvprtreaa conveyance dividrd L?. domsrrean cnnvcyancel rs lcrr 

rhar 0 . 7  or ireaccr th- i d .  This m y  mdicarc the need Lrr ada~tional cross rectioi.., 
warnir.~ - ?he energy lcrr *cr greater than 1.0 ft (0.3 m l .  herueen the carrent and pre.Jiour cross 

section T h i s  ray indiinle rhe need for additional cross  s e c t i o r . ~ .  

CROSS SECTION X M E :  Harquahala 
AEXCH. Split1 RS: 19.3980 

INPUT 
ocs=rlprior.: 19,3980 
iraiivn ~ l e v a r ~ m r  D ~ L -  nm= 

Bank St,. Left Eight Lengths: Lefr Ch-rl Lighr coeff Cant=.  %- 
4 9 4 6 . 2 8 1 5 0 5 ? . 8 9 9  339033.8286 377 . i 3 L P ~ C  Levee Bration-4P16.?8l ~ l e v a t i 0 ~ = l 3 ~ 6  891 

Righr Levee Scation- 5 1 4 5 . 6  ElevaLinn=ll55.572 

CROSS SECTION O W P l i T  Prof i la  I P F * ~  

* I - E .  Elcv  I t t l  1354.51 E1emer.t 
"el Head I f L 1  

L e f t  09 C-el Right 08 
0.13 W C ,  n-".I. 

E.: Lie" ( f L 1  
0 . 0 6 5  

1 3 5 4 . 6 4  Reach Len. l t c l  433.01 433.83 d 3 3 . 8 3  



C I I T  Y S  ,fL, 
P C  slop* , f t / t t i  
Q Total , c c a :  
Top Wldth : f t l  
ve: Toral : t t  r ,  
Max C h l  mLb I f t i  
cons Total l i i r i  
Length k..d i t t ,  
n m  ch ~i l t r r  
*Ipha 
F r c r r  Lor5  l f L l  

C i E Loss ( f r l  

Worming - The conuey.nc. =&:la ,vpr:ream conueysce  drvrdcd b, a o v n s t i r m  ;orvey.ncel is less 
cham t i  or grearer t h an  1 4 ~ t ~ .  may rndlcate the nred for addl:ionel crorr rrc::onr 

warclne - x t icw EF~i: encourrered. ~ h .  srrgram t x r s r  calculated th- mc-rcu  of both chamrlr 
the luncrrcr. balmce perfDnwa lcrrrr the from r5e with 

~ h c  h x g h e s ~  m o m e n i m  d o w s r r r m  :o rhe sectlo; upstre-. 
Warnln4 - The enern  lose war greerer then 1.0 f X  ,0  3 m, berveM the current and p i F I i o U r  cross 

s*ct;an. Thi. m a y  indicate rhe need t o r  a d d l r l o M l  cross secrronr. 

CROSS SLCTiOK P I Y E R .  Barquahala 
RUlCB Spil: la R B :  i P  3211 

i:, F . W  :. , - :.*. ':a P.*. C . .  Ll*.. . E l * . .  . .: ( . a < : : 5 .  ::::--: . . .  . . .. . ,:-> .:. .::. :.:'+. : Y : : . : :  :!64816 !.31:.5 %9 
:.:.. :y:: 2 .  .... % < .  .. ::. :a:.:- .< .  . ; : , ; A < .  . > ; . . a >  ;$5:853:;- ,:<- :,: . .  . .  : . z ,  .:: .. . ., . .  .. ,,:,.: . C . . . > < ,  . < < . 7 ; ,  :.<:::: - :249<:  ;L: : < '  . ., . ,,.: ,::...: ,:<:,,; .<:. ; . ,::-- .:: . >:* . >::, .. ::: .>:< -<:<.: q:::.:. * a :  

M m i n g ' s  n vaiues  n u =  
5:. ri Val 5 r a  n YIl 6ra n Val 

4 7 5 6 . 0 4 4  ,0354912 IS6 .0615017.612 035 

kank $La: Left Pighr Lengths: Let t  chnnnel Right Corfl Crnlr .  -am 
4 9 1 2  1565017622 335431.8343 9 2 5  . 3  

Left Levee BLaCion=4312.316 E1evaLion-:349244 
Right Lel,ee BLaLi~n=SO17.621 Elrva~ion=134P.I14 

W . B .  c l e w  ~ : r :  
vci xcad !It) 
E.C. riev (frl 
Crlt W . B .  IfL, 
E.O. slope ift,ftl 
C TOLa1 i i t r i  
TOP Width ! f r )  
"el Tccal !fC/S> 

~ a r c h l m t h  i f r )  
Con" Total , c t s ,  
Length  U;d l t t l  
"in Ch El I t t )  
IIDh& 
FTCLn LO55 i t t i  
C h E LOSS i t r ,  

warning -  he conveyance rat>- luDsrrean c o n v e y ~ c e  dividrd w damstre- conveyancei is less 
than  0.7 or greater rhan 1.4. m i s  ~ndicare rhe need LO; addi:iona: c r o s s  seC~iOnl 

l a r n i n p  - The enerw loss was gre.:.r c5.n 1.0 EL !0.3 IT , .  between the currenr and previous cross 
section. ~ h l r  may indicate the ier addirionei 

CRUZS SECTION PI-: Bairyuahala 
RWIICH: SP1IL UI P5: 19.1398 

ILiFJT 
Oercrigtion: 19.2398 
sracion c l e v a r i o n  ~ ~ t a  n u -  4 3  

sta EICY S L ~  E ~ C Y  s t a   lev 3ta EL*., sra clev 
4619.31313111.885 ~644.291341.4241t?9.0231313.0374678.:2illJ3.02i4L81.2651341.981 
~i08.i1113~2.1044716.77Ll342.655d114.8~11342.5394750.22411~2.2114~81.18~1141.669 

6 7 9 4 . 5 4 1 3 t 1 . 3 3 9  4 8 0 4 4 9 1 3 4 1 . 0 5 0  48ii.R?l~41.9434Bi1.5921132.1~44RS7.1?91341.548 
485i.65111d1.5644051.54?13t3.5344[lS5.1;3 1342.75 4B10.821141.3154913.lSS 1341.2 
49lS.PSilldl3284P26.4II IJli.854951 6111142.i73E968.0211132.1D?497~.66?1345.161 
497P.1161>41.07049Pi.505i34i.4521?9? 466134i.0095000.80il3~l.C2~5006.0~51141.566 
501~.5311~~2.9135014.1581342.4i250:5.299ll~1.4415043.51611~2.5795071.501 iJ1?.01 
5091.633 1341 5 4 S O P B . 5 5 1  1143.5510&.5741341.5235132.0711143.7715132.1221j4j 7 7 1  
513.0651143776 5 1 6 9 . 1 8 1 1 4 3 . 7 4 4 5 1 7 2 . P 7 4 1 3 4 1 . 8 9 5  

B-k St.: L e f t  ~ ~ g h t  ~ e n o r h s :  L e f t  ~ h a n n e i  ~ i g h ~  coetf clntr. man, 
4 8 5 7 6 5 7 5 0 9 1 , 8 3 3  377181.3855 3 5 9  .I 1 

Lett Levee Station=4857.657 Elcuation=ll43.56t 
R X ~ L  ~ e v e e  ~ t a ~ i o n = 5 0 ~ 1 . 8 3 >  ~levaclon= 11t3.5t 

C M B S  SECTTON OUTPVT Profile l P F l l  

W . S .   lev i f r i  i1t2.16 ~lerenr =eft 08 channrl aighr oh 
Ye1 Head l l r i  0.10 K t .  n-val. 0 . 0 6 5  
E . C .  E l e v  l f r i  1 3 4 2 . 1 6  Reach Len, l f r !  3 7 7 . 0 0  381.19 359.00 
C:iL K . 5 .  IfL1 1142 0 0  Flow i v e a  lrq fr! 4 0 . 1 2  
E.G. Slope !ft/Ltl 0 011600 i v e a  isq f t !  4 0 . 1 2  



C T0:iil I c t i i  1 0 0 O C  Flrx ( c t s ;  100.00 
~ o p  i ~ l d : ~ .  I L L !  89.21 cop l i id rh  l f c i  8 9 . 2 8  
"el Tural I 5 c . s ;  2 . 6 9  Avg. V - 1 .  ! f t / s i  2 . 4 9  
Har Chl DPch l f r l  1 1 iiydr. D e n i t  (fLI 0 . 4 5  
C o n v  Totel lcisl 5 3 -  Can". , r t & ,  5 3 7 . 6  
Leng:h Wtd. I f = )  l ? ? . 2 i  Wertcd Per. i f C I  8 5 . 4 2  
n l n  cb r i  i f t i  ~ 3 6 1 . 0 1  shear iib/rq f r l  r . 9 -  
A lpho  1'30 Scream Prrer llblf: si 2 . 4 :  
Frccn Lass l f L i  5 . 7 8  C u  V o I m  (acre-ftl 2 . 3 7  C . 9 5  5 . 4 9  
C h E L o s s  l l r !  0.00 C w  iii (aCreSI 5 . 0 7  1.60 a.15 

Warnin? - Divided I l o r  c o w r e d  for chis  cross-section. 
Warning - The con,-ryancr ratio IuOrLrc-  conveymce divided bi d0wnrKi .m conveyamce, rr less 

=ban 0 . 7  or rhan 1.4. mlr m y  indicate thr nred for n d d i c ~ ~ n ~ l  cross sections. 
am>,,? - The ener* loss war gres'er than 1.0 E L  , a ,  "I!. betreen the curlent nna pre,.rour ororr 

=his :rdicare the nred for additionn> cross seccisnr. 

CRC55 SECTION RIVER: Har,?lahala 
RUICE: Split RS: 19.1676 

iNPIPI. 
Descrlpc'on: 19.1676 
S T ~ L ~ O ~  ~ l e v a r r o n  ~ a r a  num- 2 6  

SLO PIPY SLa E l P Y  Cts E l e Y  5La EleY SLO E l e Y  
4 7 P S . ? ? 9  Illi.OZ4781.6451iii.0794i90.?33i337.234.1Bli 7 8 6 1 1 1 7 . 5 1 1 4 8 2 7 . 7 3 1 1 1 n . 3 B ?  
i ~ 1 9 . : i ~ ~ 1 6 . 3 7 ~ ~ 8 4 ~ . i 7 ~ 1 1 1 1 . 6 1 E ~ L 5 0 . 8 6 1 1 3 1 1 . i i ~ ~ 8 5 ~ . 1 7 8 1 1 3 1 . 8 6 7 ~ 8 7 2 . 4 2 ~ 1 3 i S  9 8 4  

4894.6921116.1514668.0641316.2296194 :161331.6664900.6011111.261 ~906.141135.7ii 
4920.49: 1?J6.64431.5161136.1551918 1:11337.3534953.725 1317.314978.7321337.311 
49?1.9521136.517499?.9221316.0075017 1511316.4695318.4291316.517 5 0 5 6 . 7 7  11n.68 
5057.6261337 7 0 6  

Ban* 5 r a  Left Rrghr LengLhs: Left C h a n n e l  Righi Coeff conrr. E x p M  
4 5 7 8  712  5 0 5 6 . 7 7  4 4 1 4 5 6 . 6 1 8 5  4 1 1  .1 3 

Rrghr Levee Scation- 5 0 5 6 . 7 7  ZleuaLlon= 1117.68 

CROSS SECTION Vd'PPU'I Profile d P F < l  

W . . .  EleY CtT! 1136 3 8  Element Left 08 Chnnnel Righ: I B  
,,el Head I f L :  0.09 Y t .  n-Val. 0 . 0 2 5  0 . 0 6 5  
F.C. E1.Y I f L :  1336.47 Reach Len. l t r l  4 4 1 0 D  4 5 6 . 6 2  418.00 
Crl: w i. i f t i  1316.25 F l o w  k e e  inq t c !  3 9 . 7 0  3.67 
E.G. S I O S ~  irtif:! D 3 o e s * a  eea ,s. f r ~  19.70 J 61 
Q Tc:al i c f r !  0 . 0  Flow lcfsi 9 7 . 4 8  2 . 5 2  
To? Width l l r !  99.77 Topwidth Iftl 80.08 19.76 
Vcl :oLa: IfLisi 2.31 Avg.  "el. i f t i s l  2 . 4 6  0.69 
M a  C h l  -Lh l f r i  i i Z  HYdr Depth lfc) 0 . 5 0  0.19 
Con" T o t a l  l c f r i  1081.8 Con" icfrl 1054.5 17.3 
LengLh Wed. l f t l  4 . 0  YerLed  Prl I f i ;  80.19 19.71 
Nln Ch El (f:i 1136.01 Shear (Ib.sq ELI 0.26 0.10 
klphn 1.11 stre- eorrr 11b!ft  0 . 6 5  0 . 0 7  
~ r c r r .  ~~s~ i f c !  6 . 8 2  cum v o l m  (acre-rri 2 . 8 0  O . B D  5.49 
C h E L r s l  I f L i  0 01 Cum lii 4 . 7 2  1.12 4 . 1 5  

Warning - Divided ilor cowuted for L h l r  cross-section. 
~ n r n i n g  -  he convei-c. iac lo  ,upstre- crnveyance drvided b, downstre- cuni.eyance, is less 

chon 0 . 7  or greater than 1.6. This ray  indicare Lhe need :or addlcional crrsr seccionr. 
warning - The e n ~ r g )  lor* w a s  greeter than 1 . D  Ec 10.3  ml between the current and previors cross 

secrron. T h i s  m y  indicate the need for additzonal cior. sections. 

CROSS SECTION RIVER: Harq".h*l' 
REACH: split :A RI: I ~ . O B ~ I  

Bank 5 C a :  Lefi Right Lensthn: L e t t  C-el Righ: Coefl ConLr. rrpm 
4 9 5 9 . 7 9 6 5 U U B . 6 1 1  4 2 1 4 4 5 . 8 1 4 4  4 4 2  1 .1 

L e t t  Levee 5LaLion=4959.796 Elevation= 1 3 2 9 . 9 5  
Fi.hL Levee iloLions5008.611 ElevaLion=llZ1.655 

CROSS SECTION OVPem Profile lsFIl 

W . 5 .  E l e v  i l L l  
"el Hrad l f L ,  
E.C. E l e v  ( t c l  
cric w 5 .  lit, 
E.G. Slope i t L l f L i  
a T ~ L ~ I  fcrsi 
TOP Width lfLl 

L e f L  08 C h a n n e l  Right 08 
0 0 6 5  

421.00 4 6 5 . 8 3  6 4 2 . 0 0  
2 8 - 7 2  
2 8 . 7 2  
100.00 

3 8 . 4 6  



k.arn>no - The con.,cyMce ratlo ,vpsrrsun dlviaed bY domrrream cenveymcel 1s iers 
thiln 0 . 7  or p i c a r e r  khan 1.4 Tnls may indlcace Lh. need Lor addilirnnl cross recrlrlr 

Warning - Thr coerw loss war Drearer khan 1.0 f r  ( 0 . 3  berveen tho rurrenr and prru>aus crDrr 
..<:ion. ThlE may lndrcace the need L r i  .ddlLIDM1 CZ?.I 6.CC1O.I. 

warning - The .-arch called to .-onv.rqe an critical depth. The progr- *I11 r p  the 
rFcrror rllce,srcanr method co fxnd crrrical depth. 

Note nvlrlple crlCicai depthr were cow.* a: Lnls ;ocaclon. The cricrc.: dep:h WltP the l D w F r c .  "alld, rarer 

surface vae used. 

CPOiS SECTTOn R M F :  X a r ~ a h a l d  
SV.CS split 1~ xi: 1 8 . 1 9 6 7  

gank sta: ~~t~ light =enpChr k t r  chamel ~ s g h r  cvetf concr. wul 
4 9 7 B . 7 5 2 5 0 1 R . 6 1 6  4 0 1  4 2 3 . 5 0 7  4 1 1  I 1 

Left LsYee S t a t l o " - 4 8 9 4 . 3 6 1  Cleuatlon=l323.391 
sllht Levee Starion=5D51.5i8 ~ieuacion=l311.?61 

CROSS SECTION o m m  Profile lPFll 

X.S.  lev r:rl 
v e l  wead t f r i  
E.C. Eler- ! f L I  
Crlt x i .  (ftl 
E i .  Slope  ! f L l f C I  
P Total !CfSI 

Top Wldrh I:r) 
vei TaCa l  , t c / r ,  
xnx C h l  DPth i t r i  
:mu. Total , c t * i  
Length Wtd. , $ C ,  

I:= Ch El :st, 

PZCt" Loss !ftl 

A"% Vrl iltlrl 
HY*. Depcn 1fCl 
Car". icfr, 
W e ~ t e d  Per. I f t :  
ih-ar ilbls9 f t i  
stream parer 1 1 w f r  r i  
rum volme (arre-fr~ 
c"m S* , . ccF~)  

warning - TI* c.n.,eynnce ratio i v p s r r a ~  conueylnce divided by domrtream conveyance) is less 
t hM 0 . 7  grearrr rhan 1.4 Tnir m y  mnaicace the nee* tor .dditi~".i cross s ec t i ons .  

xrmmg - The enerr, lo.. war greater than 1 0 f L  (0.3 mi. ber l reM Lhe cl;rrenr M d  prrv10vr cross 
reccrDn. Th16 may in*rc.c. rhe need toi aiditional CrDhh h.~ti~"S. 

*.m>np - The parlbolrc search "=tho* f a l i e d  c o  cDnverRL en critic.> depth. The program rill c v  Lhe 
cross rrcc ion  s l i c e l r e s ~ r  neLhnd to tlnd critxial depth. 

wce - xElriple cririca~ deprha were eowd this iosrrlon. T ~ E  cr>trcal depth vich the l o w e r = ,  valid, 
surface was used. 

CROSS PECTTW R m R :  Harwbh'lb 
R U C E :  Split 1 A  XS:  iB.9165 

W.S. El- (fC1 1315.81 Element L e t =  08 C h w - I  Right OE 
Vel Head I f L )  0 . 1 7  W L .  n-Val. 0.015 0 065 
E . G .  ElrY l f c i  1313.98 Aeach Len i f C 1  0.00 0 . 0 0  0.00 
crit w S .  l f L ,  1315 81 P l n u  i u c a  : rQ fCI 6 . 6 4  21.77 
E.G Slope i t t i t t i  O . D I D 1 P B  *rea is0 C L i  8 6 a  21.77 
Q Total icfsl 1 0 D D O  Flow i c t r !  24.11 7 5 . 8 7  



TOP Width : f r l  
ire1 T o c e l  ,fr,sl 
xax Chi , r : .  
conv Torn1 ,cis, 
Length W E & .  , i r i  
Hln ch EI ( f r l  
Alpha 
Frcrn LOSS ( f r l  
C b P LOSE i f = ,  

warnrrg 

warning 

wainirg 

Wlm>Eg 

- energ). ewar lon  cnv ld  no: be balar .ce  within the specified n w e r  o~ l rerar ions .  me 
prOgrun "red criLlcal depCh t o r  the vacer sureace Lnd ccnrinued on v i m  r h e  raicrlatlon. 

- ?he c o n u e ~ ~ c e  r a r i o  iussrrean divided bi. dovnscren* conveyance! less 
:hm 0 . 1  or Frearer Lhu.  1 . 4 .  This wj indicace che need fcc addirlone; c r o r r  recrians 

- F o e r e  loss was greater t h a n  I D  S L  :o.; mi. between the current &,d ~ ~ ~ v ; ~ u ~  crcrr  
~ e c r l v r .  Thrr ma? lndlcace the need far  nddicronal cross = e C ~ i o n s .  

- Curing rhe rLandard step lraracrons. when the arrumed rarer surface res  re^ e ~ ~ l  rn c r l l x c a l  
deD:h. the calculated u.:cr surfare came back b e l a  crrLlcal deprh. m r r  inc>c.rer r5.c 

a "did subcrlt:c*l ?he ~ r o g r u  d e f a u l ~ e d  ro cnrLc l . l  deprh. 
?be parabolic Search mcrhod f a i l e d  to cooverge on cr;cisol depth. me program will try :he 

cross SecLlon rllcclsecan: "elbod r o  Lind critical deprh. 
( u l t l p l e  c r i r r c a l  deprhs were found a t  thrr location. l he c r i r i ~ a l  depth "5th che lores~.  v a ~ r d .  

surface ras "red. 

C i O S S  SECTTON RIVER: t(arwahala 
R ~ C H :  S D I ; ~  la PIS: 15l157r 

TNPiPI 
Description: 19.3158 
SLaLlon ElevaLlon Data nun= 12 

sra ~1.v sra  lev 5 m  ~ l c u  Sta  lev srl 
4 8 7 4 . 6 7 2  1348.15 4?1~.7134B.2?9'91~.5~11148.i22~?16.4071~~8.20711919.5~11~~8.193 
6 9 4 4 . 2 6 3 1 3 4 E . 0 1 5 4 9 5 0 . 6 1 1  13'7 i:4570.2??114~.5164978.9381347.5354952.11>1145.412 
5000.799134:.2885007.5~5iJ~7.49i5013.?951~4~.58950.'6.>7413~6.82?5050.01713~6.281 
5 0 5 9 . 3 1 t 1 3 4 L . 3 5 1 5 0 6 5 . ~ 8 6 1 1 1 6 . 1 0 i i D ? ? . C 9 ~ 1 > 4 i . 1 2 1 5 0 8 6 . ~ 6 ? 1 3 ~ 8 . 0 6 3 1 1 0 7 . 9 2 2 1 1 4 R . 0 5 8  
51241.454134Bi72il60.048 I34~.565l67.6521347.4325181.2261345.8775181.84Cl345.801 
5181.9721345.9045191.0351346-231 5198.721346.7145i06.811134:.USISi11.2011.746.802 
5116.16134t.7485217 0821346.6885224.83Rl345.74152iB.0071347.4l1S211.86?1341.938 

5 2 4 1 . 1 7 1  1348.115249 561134i.7085269.~6iI~47.I~I5276.4271347.1365280.05913~7.~o1 
12?7.37ilJ~B,4115307.>i4134B.34: 

1 . 5  Ele.: !It] 
'J.1 Heed i f k ,  
E . C .  E l e v  ! f r l  
Cric W . S  if:) 
P C .  E l o ~ e  ! f L , f L )  
i T o t a l  (c*E] 
Top Widrh IEii 
"el Total  , tCIEl  *- :hi WLh lfrl 
Cmr. .  T O L ~ I  I C ~ E ~  

Lengrh Wtd. !Lei 
X m  Ch El  i f t i  
Almha 
~ r = m  L ~ F ~  ( ~ C I  
C b E L o s s  i t c l  

c:ement 
l i t .  n - " a I .  
Reach L e n  l f t l  
F i r *  k e n  irq f L )  
area , e q  L L ,  
Fl'" i c e s '  
Top Widrh I f C i  
ii.,g. V e i  ,lr,El 
Wdr. Deprh : f r l  
Crni.. !ctrr 
Wet ted  Per. i:LI 
Shear IIb,aq L L I  
S r r e m  Power (Ib/tc s i  
Cum 'lolune ,acre-ft ,  
Cum SA !acres1 

Warning - T ~ E  convtsance m c i e  1ups:rem conveyance d i ~ i d ~ d  w dormerrea* inn..surnr.~ .. ?... 
rh-7 0 . 7  or greater than 1.4, mir 

warnine - The e n e r e  lass "AS greater t h M  i n rr i i  

sect irn.  ThlS m y  i n d r c a ~ ~  L. 
ilarnlng - The search meLh0d failed 

cross SeCLlDn S 

Note - I(ult2ple crllical deprhs 

~~ ~~ 

- . lLior .a l  cross secr ionr  
o converge on c r l c x c a l  depch .  =he program rill c r i  che 
hod in 'ird critical depth.  

The crrLisai degth "lth =he 10we.r.  valid, uarer 

~- ~-~ --  ---- 
my indicare rhe need far addi~lonal cross secilDnr 

. .. I .  . b e w e e n  =he cvrrenr a d  DrevrovE 
-he need foc lrdr 

1lceIsesMr n e t  ~ - ~~ 

were found at chis location. 
svrrase was used. 

CP.OSS SECTION ?.IVER: Karwahala 
iulcli S p l i c  I B  Xi: 19.2400 

INPirr 
DercrlPLion: 19.2400 
s t a r l o "   levat ti on naca nun= 5: 

5 ~ a  Ele" SLLI Elev S L ~  Ele .2  ST. Elev S L b  Elev 
a 1 6 4  7611341.6124569.1071343.806 4 5 7 9 0 4 1 3 4 3 6 0 7 4 6 1 5 . 2 6 9  IJ~2.5J661i.1181341.507 
4 6 6 2  8051342 0544696.457134i.012~702.4851362.076~i13.48113~2.1514719.I4ilJ42.085 
47564'81391503 a759.5113~1.647~765.17Il3~1.616 4787.813~i.33S478~.74iiJ4~.25i 
4801.9561340.966~8l~.~6~i140 5584834.0261342.153~834.552134i.IB~iB15.3261342.211 
4836.461342.2034e75.72B1341.8514891.00613~i.592 4 8 5 7 . 4 4 1 3 a 1 . 3 8 P a 9 1 1 . 9 6 8 : > 1 0 . 9 6 9  

4916.5631340.8374919.412134O.94119~0.4321341.399~5~1.361 13a1.52a953.~iil3il.543 
4 5 8 3 . 5 1 2 1 3 4 1 . 1 0 9 4 9 ? 3  144 1341.Oi1958.0571339.5984999.i541339.3315000.156i135.575 
5006.2351390.4635006.?31:3~~.3865~15.7051335.5055031.7121341.5~85033.62111~1.6~2 
5034.9951191.6785062.11113~1 35iTO61.25~13~1.3655065.3461341.3655105.5~513a1.iB4 
5i30.?151341.6285135.11613~1 7455141.068 1 3 4 1 . 7 6 5 1 6 3 . 2 4 9 1 3 4 2 . 8 5 8 5 1 6 1 . 0 5 7 1 3 4 2  8$1 
5 1 6 7 . 6 2 8 1 3 9 2 . 5 0 1 5 1 6 8 . 2 1 1 1 3 ~ 2 . B B j  

*annins'a n values n u =  J 
n V a l  St. n Val Era  V.1 

4 5 6 4 . 7 6 1  0 3 5 4 9 9 3 . 1 4 4  , 0 6 5 5 0 3 4 . 9 9 5  0 3 5  



Bank St&: L e t :  R;ehL LenSThi: LlfC Chir=.el llclh: Coeft Con:= W a n .  
6993 li45034 3 3 3  3 0 2 30i .I 3 

Lef :  Levre S~~:ion=4315.326 Eleaac;on=i142 21: 

V.5. Lle-, i f f ,  
"el Head ' i t 1  

E.C. Elel lfLI 
CZ1T v.5. i f - ,  
L C .  siope IcL;*:: 
Y Total ictr, 
TOP XldLh l f C i  
Ye; T0L.I ffL/II 
L t a ~  Chl DpLh ifrl 
Con" Total ,cis, 
Len.rh Vird l i i i  
nln "h rl  ; r r l  
Alpha 
vrctn Lo.. ' ? t i  
C h E LOSS , - t i  

Elemenr 
W: "-"a: 
Reach ien. i f * :  
F;ou xrea isq k t ,  
*Zed IFU Lti 
PiDW ,ct., 
Top WidZh i t= ,  
hug. " e l  , t r ; * ,  
H Y h -  DerLh l t C l  
Con" ,c*r, 
Net ted  Per. IfLI 
shear f:b/sq f r ,  
S:iean Power llblft r :  
Cu Yalvme :acre-:r, 
C.un 3% ,acres: 

.warning - The conveyance raplo ("parrean cunrerance di.J,ded * dornstrea" conveyance1 is less 
:ban 0 . 7  or areaDcr than 1.4 TC.15 "a< lndicare the need for addlt ionai  crrrr rec:>ons 

warning - The e n e r ~  loss war than 1.0 t t  1 0 . 1  n l .  between rhe currenr and previous cross 
mlr m y  ir.dlcate the need f o r  addltlonal cross recrlons. 

CROSS SECTTON OWPUT PPrDf i l e  #PIC; 

* . S .  Elev itrl 
"el Head i f = ,  
E.C.  lev ifrl 
CriC W . 5 .  i f t ,  
E.G. slope i f r i c k !  
Y Total I C f S i  

Top Width if:) 
"el Tots1 ltL,Si 
?tax Chl Dpth :ttl 
conr Total ,cis, 
Length Wtd. fit, 
xln ch EI i f r l  
llpha 
PZSLD L O I S  l t L l  
C 6 E L O 1 6  : * t 1  

u i d  no t  be balanced rithln the specitled nvmber of iterations. ?he 
program use* crrt.ca1 depth tnr L h r  rater rvrface and continued in wrth the calsulaLionr 

liaxning - Diviced flow romured f o r  thl. c1o.n-recrion. 

-. . -- s.-"... "-, ..,u.. ".- ."L -",..L."..". .-"a- ==.LL"..e 
ilarning - The e n ~ r w  loss was g ~ e a ~ c r  than 1.0 f L  10.1 m l .  k L r e e ~  the current anC ~rrviaus cross 

rection. ThlS may indl 
Warning - Dvrlng rhe rtllndard s t e p  iaer 

depth, the calcc 
nor a Val,= r v b c  

warnin0 - The ~lr*alic search i. 
srorr section nl 

Nore - "ulciple sricica1 denth. 
<.-. ....A 

care  the nee* f o r  .dd:ricnrl c r r r r  sectinns - ~ ~-~ ~ 

a:.ons, when Lhe nrrvmc* rarer rurf.ce vaa set ew.1 t o  F T I C 1 c . I  
;dated ra ,er  surface s m e  ,,as* belo" cr1tis.l c.pLh. This 1ndl:aC~s chat  there is 
rlrical merer. The prngrm defaul ted  to crlrical depth. 
3eLhod f a i l ed  :a con.,crge or. cr,ticai depth .  The progr-7 rill L l ; y  the 
ice,res-L meLh.d to tind criclcal depth. 
were tound ac rhzs  l a c a r i o n .  m e  sritlcol Oeprh with the l a r P r r .  valid, vater 

CROSS SECTION E D . :  Harwlihala 
R U C K :  SnliC 18 RS: 19.0836 



Bank Sea: Left Rlahr LenQLh5: Lefr Channel b g h r  CDetf Car .c i .  mm. 
496&.1495036.644 1173604106 372 1 .I 

Rl(ihr Levee 5 r a r l o r . = 5 2 1 i S l d  Elevarion=l?28.233 

w . .  El*" : t L I  
"el Head If: ' 
L C .  E l e v  ( E L I  
C r l :  W.9. I L L ,  
E.C. Slope ifrifL, 
5 Total I ces :  
Try W i d C h  1eri  
"el Toral l fL /61  
Max ihl Dprh I f t l  
rcni- Taral i c f s l  
Len;rh W c d .  If:] 
rln cn EI i t r i  

1178.34 Element L e e r  OE Chsnel mvhL OB 
3 . 0 :  W: " - V a l .  0 . 0 6 5  0.035 

1 1 2 E . 6 1  Reach Len. if:) 317.00 1 6 0 . 4 :  372.00 
li29.04 Fiov k e a  lsq f r i  7 2 . 2 5  1 3 e . L -  

0.00611' k e a  isq C t 1  7 2 . 2 5  1 3 a . : -  
420.00 Piow i c t r l  191.01 2 6 6 . 9 5  
327.81 Top Width l t c 1  6 i . 4 3  2 5 9 . 3 5  
2.03 Ar.g Yel :Cr lr i  1 . B 4  2.11 
3 . 4 3  H y j r  Drrrh  If:! 1.06 0 . 5 -  

1370.5 C E ~ Y  lc:sl 1701.3 3 6 6 9 . 2  
3 6 7 . 0 9  Wetted Per. i f L l  69.11 iii.53 

1324.31 Shear ! l b / a q  'LI 0.40 0 2 C  
1.0; Scream Porrr rlhifr s l  0 . 7 4  0 ~ 4 :  
6 .0:  C u m  volvmr lacre-tri 1.22 1.93 l l 4 i  
0.02 C w S X  lacreal 1.63 1.63 1 6 . 4 4  

iiarning - eWo.rrnn could nor be balanced within the s p e c i f i e d  rvnber of iterarroas.  he 
yrogran selected the rater surface chat  had the least M o w :  ot error between co;Wured &,a 
aasuned v a i u e r  

*,!._TS - I-* : . - .L :&.< .  I.?.: r : , a  4 , . 3 .  IS .rsr 
,.-.r. . - - -  . " 8  . 4 T-.:. ar, .,,drrrr. I r e  re.: $ 3 ,  rc.I,<,...a. : r : s s  r l : c . : - r  

: - . - , . , 8 ,  : - c ? r ,-c..e> c>,e C.,?."C ". , :rw:l?,< :r:<s 
Ce::;.?. 7.1; ?.? . ,d, : ,c> :-e re -4  !-: ,,i:C:?ra. :::%b s e < . , . r ,  

iiarnlng - The parobollc reaxch merhod called co sonverve on STILLCDI drprh. me yrovram w i l l  c r y  =he 
c r ~ s r  r r c r l r n  nlice,secanc mechod cr find c r l r i s a l  denrh 

~ o c e  - Hulr ip le  c r i r ; c a l  d r ~ t l x r  were found ac chrr losac lon.   he c r i r ~ c a l  depth r i c h  =he l o w e s c ,  v a l i d ,  u l c e r  
rvrtace war "red.  

m 1 n v - s  n Valuer n"m= 3 
SLa n ".I 5 t B  n "11 5 n vai 

4 7 1 4 . 2 5 2  , 0 3 5 4 9 8 7 , 0 7 6  3615306.673 .035 

B a n i  Sra: L e f L  i i g h r  Lenythr:  Le fc  Channel a i g h c  CoefL Conrr. w a n .  
4 9 B 1 . 0 7 6 5 0 0 6 . 6 1 3  1 9 5 4 3 1 . 1 9 2 6  4 2 2  I 1 

L e f t  Levee SLarlon= 4 9 2 5 . 1 9  Elevaclon=l322.?54 
Right Levee Srarxon:S1D1.L09 ElevaLion=l322.444 

CROSS SECTION OVTYLPI P r o f i l e  lPFll 

W . S .  EL." r t c i  1322.13 ~lrrnenr LefL 08 Chsnel 
V e I  Head l t L l  0.36 Wr. n-Val 0.035 0 . 0 6 5  
E.G. L l e v  Ifci 1322.49 Reach Lm.  i f t l  395.00 43i.19 
Crit 7l.5 I f c l  1322 .13  Flow k r a  irq Lrl  13.99 13.71 
E . G .  S l o p e  i f r ! fc i  0.023493 k o a  lrq f r l  1 1 . 9 9  13.71 
0 T o t a l  ictmi 620.03 Flow i c f s )  51.49 4 2 . 5 1  
Top l i ldrh i t r l  140.75 TOP Width I f c )  3 2 . 8 2  1 6 . 0 8  
Y e l  Total l f c i r l  4 . 6 2  avg. V e i  I f r i r !  1 . 6 8  3.10 
Har Chl Dprh i f r l  2 . 2 C  H W .  Drprh i f ? )  0 . 4 3  0 . 8 5  
Conv. Total l c f r i  2 1 4 0 . 2  Con". Icfri 3 3 5 . 5  2 7 7 . 5  
h n g ~ h  W L ~ .  i f t )  421.37 wecced per. (fri 3 2 . ~ 8  16.66 
Win Ch E l  l t c l  1 3 2 0 . 4 1  Shear i l b i e a  L r l  0 . 6 2  1 . 2 2  
alpha 1.09 i c r e m  Forer i l b / f c  s)  2.30 3 . 7 9  
FrsLn Loss ( E L I  5 . 6 2  Cum Volume [acre-ft! 1.16 1 . 5 7  
c h E LOSE I C L I  o . o e  c m  SA ~ a c r e r i  1.50 1.2% 

Right OP 
0.035 

a z z o c  
61.20 
6 X  20 

325.38 
21.86 
5.10 
0 . 6 9  

il26.8 
9 2 . 6 4  
i.00 
5.16 

,063 
1 4 . 9 6  

warning - me energi e w o r i o n  could no= be balanced v i r h i n  =he s p e c i f i e d  n-er of i r e r a r i o n r .  The 
progmm urrd c r ~ r ~ c n l  depth for =he rarer surface and cDnrlnusd on v l r h  rhe calcularlons 

Warning - Divided flow cowured f or  Chis  cross-seccion. 
warnins - w he conveyance r a r ~ c  iuprrrelun ccnveyanse divided tri dormscream cmveyw.;el is loss 

than 0.7 or greater r h ~ - .  1.4. ~ h i r  m y  indicate =he need for add~riona? cross recc ionr .  
Warning - ~ n e  energi loss was mrearer rhw. 1 . 0  L C  10.3 i n 1  beween rhe csrrcnt and previrus cross 

recc ion .  This mny indicate rhe need tor addic ianal  crmrr s e c t i o m .  



warx;rrg - mrmg the stardard step ire:ationj *en :he arju7ed water sureace ras  ser equal c o   tical 
dep:h, the calcularrd zarer surface cane jack beior crrrrcal depth. rt.1~ indicates ~ n a i  cherc ; s  
riot a i la l ld  s*cri:;ca1 ansrc;. The prosran decaulled r o  crirrca: depcb. 

wamlng - pa;abolic rearch nernod called c o  convcrec on cr::rcai dzpzb. program rill try che 
cross seciion . l i c e , S e c a ? i  meihod ro trnd orltlcai dcpch 

N o t e  - nvltiple crirlcd depth3 were f o m d  a t  chis llcaclon. The cr1t;cai depth rlrh the lowes: ,  "all=, rater 
surface w a r  used. 

CROSS SRCTION RIVER: HarWnhala 
REACH ipllt 18 RS. l e . 9 3 3 7  

"aMlng'5  n Values ,I-= 

Sea n Val ita n Val ira n vai 
6762,993 .0354987.136 .0615012.034 .035 

CROSS SECTION OVPPVI Profile i l P F I l  

w . 9  Elev l f i l  
vei Read i c r ,  
E C .  Elev , c r ,  
c r r r  * . S  i c r ,  
E.G $;ope I L C I L L I  
P 7 r L n l  (cfs, 
Top W l d t C .  I Z t l  
"el T o t a l  , i c , r i  
xnx Chl mrh r f r l  
Con" Tocill i r f s l  
Lcnrich Wid. l f t i  
nln ch EI i f r ,  
alpha 
Frctn LoeI , L t ,  
C i E Lo.. i f L j  

1316.23 ElemenL 
o U P  wr n-vnl. 

1 3 1 6 . 3 8  Peach Len. i f r l  
1116.06 Flvr Ares I rq LC1 

0.008576 Area i s 8  L r l  
420.00 Flow IcSs: 
351 93 Top WldLh ift1 

2 . 3 6  i i v g  Vel. ( f r i s i  
2 . 0 5  Rydr. Depth if:; 

4 5 3 5 . 2  Conv. i c f s l  
394.61 Wetred per i f t j  
1314.24 Shear ( I b l s q  Lri  

i O O  Bzrenm P o w e r  ilbift s' 
5 10  Cum voi-c ( a c r e . f r ,  
0 . 0 3  Cum SA i s c r e s l  

Channel 
0 0 6 5  

410.05 
23 5 9  
2: 69 
50.99 
2 2 . 7 4  

2 . 1 5  
1.04 

5 5 0 . 6  
21.11 

0 . 5 1  
l.lB 
1.38 
1.09 

~ -~ ~ - ~ - -  - ~ ~ . - - ~ ~  
irarnlari -  he corivrvence x a r l o  'upscream convevance d l v ~ d e d  by doxmsrrem canvcyance; is 1e.s 

thrvl 0 . 7  or greakcr rh- 1 . 4 .  This m y  lndicaCe the need L o r  addlrlon.1 cross recr,ons. 
~arnlng -   he enerw loss w a r  greater rh- 1.0 Lr l o . ?  ml bcrreen the current -5 preulour c r o s s  

sccrlon. This may lndlcilCe the need for addlzronal cross recr1rns. 
Warnlnri - i-hc parabol~r search method Laxled t o  converge on critical depth. The program riil r- the 

cro.3 section sl;ce,recant method r o  Llnd crlrlcai depth. 
Nore - Y.ulrlple crlrlcal depths vere LDvnd ar Chis l0ca: lon.  The c r l t l c n l  depth "lth the lowest, unlld. 

surface  "a. use*. 

~ -~ ~ - ~ - -  - ~ ~ . - - ~ ~  
tupscream conveyance d l v ~ d e d  by doxmsrrem canvcyance; is 1e.s 

" S .  - ~ ~ ~ - -  
may lndlcilCe the need for addlzronal cross recr1rns. 
method Laxled t o  converge on critical depth. The program riil r- the 
il;ce,recant method r o  Llnd c r1 r> - - -  >---. 

i vere LDvnd ar Chis l0ca: lon.  1 
a v r i a c e  rae use*. 

CFOBB SECTTON RIYEP. Marquahala 
PIEIICH: SPllr 18 RS. 1 8 . 8 5 6 0  

Ban* Sca: I c f t  Flrihr LeWrhs:  L e f t  Channel Flrihr Coeff Contr. m a n  
4 9 8 7 . 7 6 5 0 2 5 2 4 3  165431.1373 a27 1 . - 

L e f t  Levee BcaLlonS 6987 76 Eieunrion=l311.912 
Right Levee StaCIun=53a0.608 Elevnrlon=l311.576 

W . B .  E l w  l f L j  1310.88 Element Left 08 channel xlr ih~ 08 
Vel Heed i f t l  0.17 W C .  n-Val. 0 . 0 6 5  
E.S. =lev r f r l  

0.015 
1311.25 Reach Len, i f C l  365.00 a3i.14 4 2 7 0 0  

Crir W.S. (f:j 1310.88 Plow Area (sq f t l  10.0a 78.41 



i. C .  slope , f i / f i )  
'i T o r a l  , c f r ,  
Top Width ifZ, 
"el Torsi , s t , r i  
Nbl C h l  aZth i:rl 
Conv ToEal Icfs:  
LenoLh wc*.  : t ,  
Win Ch Ei l f i l  
Alpha 
FrcLn Loss , L t l  
C h E LOE5 ( E L ,  

warning - me cwatlon coule be onlanced within the rider of rrerarlons. 
Drogram ueed crixlrai depch Lor :he water surface md cvntlnucd on vrch the calcula:lmr 

warnino - Oividcd fiov comured f o r  :his crass-rec:ion. 

warn>ng - mrino the standard rreg irerarronr. when Ch. assure* rarer rurface "a. sec equal ca c r i r l c a l  
depth. the ;aliulared water rurtacc chF maci h ~ m  crzrrc.1 depth, rhlr ~ n d ~ c n t ~ s  than there 
net a valid S U ~ C ~ ~ L I C ~ ~  answer. p r r g r ~  defaul ted to crlrical depth. 

mre - ~ u l r ~ ~ l ~  c r i r ~ c a l  a e ~ c r s  were found a t  this l ~ c a t i ~ n .  m e  cricic~l depth ~ i r h  the l owerr ,  v a l i d ,  warer 
rvifmce r.. used 

Hdminl's n valve* n u -  
5 L d  n Val sca n Val sra > "a1 

4901.:46 . 0 1 5 4 9 7 5 . 7 7 3  - 0 6 5 5 0 0 8 0 7 6  ,035 

CROSS SECTION OrPIPVI. P r o f i l e  *PFII 

W . S .  Elcv i t : ,  
"el He.* , E L ,  
E.C. Elev i f : )  
CTlL H.S. i fLI 
E . G .  Slope l t r / f : !  
C Tacal , c z r ,  
?OP Width lfL1 
vel Total ,*r ,r ,  ., ch l  opth IfLi 
Con%.. Total i c f r l  
~ ~ n a c h  Wrd. ( f r l  
win ch EI l f r i  
Aiph. 
Frcm Loss l f c !  
C h E Loss ,:CI 

-~ - - ~  ~~~ 

0.09 Hc. "-Val. 
1105.34 reach Len. I f r )  
1305.05 Flow > l e a  irq L r i  

0.008211 Area is0 f t i  

. ~~ 

i 5 : 5  I :,, <?., 
:: 3 >.~r:e,  Ic: L ?  ,.. ... r . .  :-.?a: . r n . , < ?  

1 :. :::el- >C."C :: !< s 

k'arnin- - Divided f l o w  cowurea for =his crorr-rrcclnn. 
~ a r n m g  - ~ h c  canvsyance ratio tuprrre=n conveyance divided bi ao-r~re- cmi.eymcej is less 

C h a n  0 . 7  cr greater rhm 1.6 Thrr may indicarc the need far addirlonal c ro s s  e e c t z o n i  
*ar*np - The energy loss r.5 greater than 1 . 0  f L  10.3 rn!. between Ch. current an* previous cross 

recr1on. Tnis may indicare the need for addirronal cra.. r e c c i o n e .  

CROSS SECTiON RI-; Barquahala 
RULiW: Split 18 RS: 18.7184 



CROSS SECTTON OUTPUT 

1 s .  E l e v  ::r, 
vei  nead !::I 
E i .  Eiev I E t l  
C r l r  W . 5  l f L l  
E.G. slnse irrJftI 
0 Tor*. IC'S8 

TOP Width . t r ,  
"el T o t a l  er:r ,  
Hb-r C h l  m L h  , f L ,  
Con" r a c a l  :c:r, 
Length W L d  I f L l  
mn ch EI i f r )  
Alpha 
Frccn Loss (ft, 
C b E Loss i € t )  

Element 
w:. "-"el. 
Reach L r r  I t = :  
Flow Area 1.1 i L 1  
Area ,SQ : r ,  
Flow ICfS3 
TO? md:h l i r i  
Awn. "el. !fL/S, 
H.idr oept* i r r l  
ion- , c i s 1  
WeZTed Per. I f l :  
shear ilbisq ft; 
E r r e m  PDvor I l t i t L  s1 
cum volume . a c r e - f r i  
Cum s* 1ac:rs, 

MaP>.l"5-'S n values nuns 
FLa n 9.1 5 L a  n Val SLa n Val 

4Bi4.601 , 0 1 5  4 9 5 1 . 6 4  . 0 6 5 5 0 1 0 . 8 5 6  0 1 5  

~ a n k  sta: ~ e r t  Right ~engchs: ~ e f r  chamc= R ~ V I X  coetf cantr. mln 
4 1 5 9 . 6 1 5 0 1 0 . 8 5 6  4 1 2 4 7 4 . 4 2 6 7  3 0 2  1 1 

Left Levee icatluns d P 5 9 . 6 4  E 1 e v a t i o o = l 2 9 8 0 J 2  
Rlght Levee B~arlun=5796.306 EleVaLl0nsl2P7.346 

mass SECTION omem ~ e r o t i ~ e  SPPI: 

W.S.  lev r f r l  
"el Head I f L I  
E.6. E i W  i f L l  
cr r r  W . 5 .  i f % :  
E . G .  Slope i f t / t r l  
Q To%?.: l c f r l  
TOP WidLii , f r ,  
"el T o t a l  1 f r i . l  
Mu Chl WLh I f = ,  
COP.". Total ( c f s l  

~ ~ 

FLOW Area isq f t l  
*rea 1sq f r ,  
Flow l c f s l  

Werred per ! t c ~  
Shear i l b l r c l  t L )  
S t r e a x  Power I I b i t L  51 
Cun V.1- ,acre-fZ! 
CYn sP1 ImCTeS1 



"arnlnl - b;vided tiar compvred isr rili cross-sec:ron. 
xlminl  - The ccr.vp;ancc ratio iuprtrem conveyance dzvidel w =am,%rrcm con\.eyanc.' 1s less 

than 0 . 7  or jrearer :ban 1.4 ThIS may mdlcare thp need for addrtianal Crass 5e:LIOnS 
warnin* - ~h~ e n ~ r ~  lor= was g r z r r e r  than 1 . 0  fi 1 0 . 3  m i .  berrecn the current -.d presxovr 

rcccron. This -? indrcare the nscd for addirion~l cross secrlons.  

a m m q ' s  n D c l u c r  n m =  3 
sca n V a l  s r o  n vai St. r. Val 

4 4 9 2 6 E 3  .0154987.11( 0 6 5 5 0 5 1 . 0 1 4  0 3 5  

 mi st.: ~ ~ f :  Lirnr Lenrrhs: Lr f r  ch-el xiihr co+Lf conrr. omM 
a 9 R 7 . 1 1 4 5 0 5 1  0 4 4  660612.2013 a 1 0  1 . 3  

Lefi Levee S:ar;on-4895.595 EleveLlon= 1 2 9 1 . 2 7  
X w h t  Levee S t a r i u n = 5 5 1 5 . 6 7 4  Eleuacion=l292916 

W . S .   lev i f r )  1292.20 zlemenr 
"el Head ,f C ,  

Left OB ch-.cl ~ i g h r  08 
0.21 WL n-Yal. 

E.C. Elrv l e r i  
0 . 0 3 5  0 0 6 5  0 . 0 3 s  

1292.40 ?.each  en. ifri 
C z i L  W.5. j f t )  1192.20 .v>ox, _Uer ire fr) 0.00 0.00 0.00 

E.C. Slope ( f L ; f r l  
4.02 5 1 . 6 d  

O 0 2 9 B l i  *rra (sq ~ C I  
62 < B  

P Taral i c f r i  
a 0 2  5i.64 

4 2 0 . 0 0  F ~ O W  ic:ri 
6 1 . t 1 .  

Top Widr" , E t )  
4 .  1 7 6 3 t  2 1 S I :  

319.35 Top Width l f r ;  
Vei Tocal 

7 6 . 4 0  5 3 . 9 3  173 0: 
3 . 5 6  iivg "el. , f t i r l  

Hb.i C h i  m:h ,fL, 
1.03 3 . 4 1  3 e ,  

2.0) *ydr Deprb t t r !  
C o w .  Total Izfsl 

D O :  0.81 
Z 4 1 2 . 5  con" icfsl 

0 . 3 s  

LenVth Wtd. l t c l  
2 4 . 0  1021.3 - 3 8 7 . ;  

0.00 %=red P e r  l f r r  
sin c h  c l  !f:i 

7 6 . 4 0  64.h 1 7 9 S F  
i190.1: Shear ilb.lQ f C 1  

Alpha 
0.10 1.50 0 . 6 5  

i.05 ~ o r r r  ilbif~ s i  
FrCLn Lo** , * t i  

0.10 I 1: 
0.00 t"," .va1une lacre-fci 

2 . u  

c b E LOSS ifti 0.05 cumsi i  ,ncrer1 

warzing - 
warning - 
warning - 

warnin= - 
warning - 

The energy rw a r i o n  could nbt be balanced w:thin the rpeciflrd nl-r of i rerarzons  
sroor- used crirical & ~ r h  for r k  irate* surface -d ~ ~ ~ ~ c i n v c d  urr ~ r c h  rhr calculations 

xvided *lor c o w u t e d  for this cross-secrioi 
The convcY*nce r a t l o  LWsITIm conveyanc~ di..,idcd by dovnscrram cunveyancel ir lere 

= n u  0 . 7  or grcorrr chm 1.4. ~ h l s  may in*l=ace me need for add lcxona l  cross 
T ~ E  e r c r ~  loss w a r  .rracer than 1 . 0  ft ,C.I n!. bctrecr =he current md p r c v ~ o u s  cr.., 

section. ~ h i r  m y  ina icar ,  the "ced f o r  aidirional cross reccionr 
w r ~ n o  rhc r tmdard  step i t e r a r l o n r ,  r h ~ n  the ass-cd r.acer surface war rev ewal to 

depth. Ihe c-lculated vat.; .urta:e came back b e l a w  c r l r ~ c a l  deprh. This i n d ~ c a t c s  char not a valid rubcri~1ca1 answFr.  he program defa=lted to depth.  
The parab~lic srarch method failea r e  converge on critical depth. ~ h c  ~ r o g r ~ l  will L~ =he 

cross rccrxon riic=ls*canr method to f i n d  sricical depth.  
ltiple critical d e ~ r h r  were 2ound ar r h l s  location. The depth w i t h  the l o re r r ,  uaiid. rurfncz w a r  "red. 



H.mia9'r n V a l v e s  m u m =  3 
sta 2 Val sra  n 'Val s t *  n V a l  

3103.626 0 3 5 4 9 7 6 . 5 2 8  3 3 . 1 5 0 2 6 . 6 8 5  0 3 5  

Bank St.: Left Right Lengths. Left Chnnnel light Coeff Conti. 
4 9 7 6 5 2 8 5 0 2 6 6 8 5  5 5 9 6 0 7 . 2 7 6 8  5 2 1  1 . 3  

s . 5 .  EleY I f t )  
"el Head (Lrl 
E . C .  Elev lit! 
CrlL W . 5 .  , f C i  
E.C. 510pe , f t / f t I  
0 Total i i t I l  
TOP Wldch i f r l  
YE, T o t a l  i f r i s l  
Her Chl %rh l f t l  
Cunv. Tocal lc fs l  

" I S  wr n-va1. 
I31282 Xeech Len. I f f )  
1311.27 Fiav Area Is= ft) 

0.015025.  Are* irq f t i  
9 5 8 0 . 0 0  Flow i c f r l  
1689.81 Top Width ( t ~ i  

5 . 6 7  h".. Vr: ( t C I . ,  
3 . 5 2  "ye .  D ~ p r h  i f c l  

7 8 1 4 4 . 6  C o o v  i c f s i  

warning - w he energy errnation could nor be balanced virhrn the rprci:ied n m C r  of ;cerationr.  me 
progrm. oscd cr2:xcai depth for the water surface m d  c o n t ~ n u c d  on r i c h  the c a ~ c u ~ ~ c i ~ ~ ~ .  

Warning - Divided flow crwuced 'or zhis cross-sec:lon. 
warning - me energy l ~ s r  war meacer rhan 1.0 f: 10.3 m l .  becueen the  currrnt  uld previauj 

secrian. This may lndlcare the need for addrrlonal crass rrcl~anr. 
warning - ~ r r r n g  the r r m d o ~ d  r c e ~  ;ceraclons. when the asrvned vater s u r f o c -  r a r  r e c  .wal to cr ir lca l  

deprh. rhr ca:c>laced water surface came back belo" crirical d - r h  This lndicarer chat there rr 
not a i . . l ld rubcricrc.1 ansrer. The program detnulred t o  crlticai d e ~ c h .  

CEO55 SECTION RIVER. Harpiahal. 
I E X C R :  Upper Xid leach RB 18 e 5 2 6  
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M L u l j  
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u ? . m  - 
Y 7 m "  - m  

b." * 0. 



E.G. Elev t t t l  
crit W . S .  I t C l  

E.5. sinpe i t=. r r :  
P Total Icfr!  
Top *IldLb ! t L 1  
"el ?0L.1 i f t ' S i  

Mar C h l  CpLh i f ' ,  
Con". TDLll l c f r l  
Lengti. * L d  i f t l  
n m  ch EI r r c ~  

0.53 iir " - V a l .  
1236.60 Roach. Len. : t t l  
li9b.07 Plow Area > r Q  i t :  

0019245 Axes :sQ C t l  
9581.00 P l a v  :cfrl 
1621.39 Top Width ! t L ;  

5 . ~ 5  hug "el. ! f t l s i  
1.66 Hydr Depth I£:! 

69157 5 ion-, icfs! 

kar,lng - The energy ewation coal* "OL be balance* u:lh:r. L h l  S p c r t l e l  wmbez Of rlc;al;m+. The 
oroclrm used cricrcal denth for :h% v a r ~ r  rurtace Ma conr;nued on rrrh rhe c a l c u l a t l o n r  . . 

warn;,,g - D l v i d z d  flow c0"Qured f o r  Lhis crorr-Secr lc i  
vazning - i i .e  ccn.JeyancE ratlo (upstream oonueyanc. d l . . l d ~ d  h. d0mrLrean con"eyk?c., is less 

than o 7 or arearzr than 1.4. ~ h l r  MY indicart the  need for aidiciDnal cross secrronr 
*amino - The enerm. l o l l  w a s  greater Lhar 1.0 t C  1 D . 3  in, nerveen the current and mrevroua crass .. 

T~L. may i n d i c a ~ ~  tiie need frr addlrional cross recrlcna. 
jiaming - mrmW the r t a ~ d a r d  step rrerarions. when the arrumrd rarer ru;facc w a r  set ewli to critrcai 

depth. rhr ralculi i ted w a t e r  ruriac. c m e  bask below crirrcal e e ~ t h .  a i r  indrcarer rhai there 15 
not I .Valid . d c r r r r c a l  answer. The prsazm defaulted tr crit1clr: depth. 

CROSS SECTION RIb'EP: Rlrquahala 
R U S H :  U ~ p e r  Wid Reach R5: 18.6296 

" m i n g ' s  n Valuer n u =  3 
ita n V a l  5ra n "a, St. n Val 

4 l 3 0 B B 3  , 0 3 5 4 9 1 6 . 6 5 9  .OP55014 4 1 8  0 1 5  

Bank St=: Left Right Lengths:  LefL C h m e l  Right Coetf Crnrr w a r :  
49266595014.418 5 0 1 5 5 9 . 1 2 4 9  5 2 5  1 3 

CROSS SECTION OUTPUT Profile 1 7 F l l  

W S .  E 1 N  i t t l  
"el Head I f t l  
E.G. E l e v  i t t i  
crir w . 5 .  ( f t !  
E.G.  Slope I t t i t k l  
P Total i c f r ;  
Top Width : f i l  
ve i  Total i f c i s ,  
W a x  C h l  Dgch I f t !  
C D " Y  T o t s 1  , i t s ,  
Length i i t d  I t t i  
nin ch EI i f r )  

Frctn Loss !LC1 
C h E io3s i t l !  

Channel 
0.085 



larn:ng - Olvldcd e i m r  co.npuLed Lor t h , ~  ciosr-rrcclon 
warning - mc cncrgi 10.5 ."as grcatsr t h a r  1 . 0  t r  10.3 mi. bcr"cPn LhE cuirenr u d  Preurous cross 

SFCLlrnir .  ThlS  m y  i n d l c a t r  rhe need for add;clor.l crDrr r e c r r m r .  

CROSS SECTIDR P I E D :  Barwahaia 
F9;K ;owei Hid Lmc>. 8s. 1 8 . 5 2 2 ;  

mPm 

W i .  Eleu !fLl 
,,el Head ! c r ,  
E.C. Elev (fZI 
CTlL W.C. :fZI 
6 . C .  Slope I C C / L t l  
Q Torn1 i C f G i  

Top Wldth l f L l  
"el Total ,lL;s, 
llar Chl Wth If:) 
Con" Total l c f r ,  
Length wtd .  !ttl 
nin ch EI ift) 
LlPha 
l r c t n  Lass iftl 
C bi E LOSE IFt! 

1285.66 E l e m e n t  L e f t  08 Channel Right 08 
0 . 1 7  B r .  = - V a l .  0.035 0.085 0 015 

1286.23 Reach Len. ifci 6 9 0 . 0 0  7 2 6  5 6  6 5 4  00 
1 2 8 5 . 5 5  Flw- Area irq f r i  ill 9 4  1 . 7  1341 15 

0.011893 Area is. t L I  212.94 181 17 :>a4 I S  
10000.00 F l o w  icfri 519.69 531.02 8544.10 
1277.88 Top Width itL1 2 6 0 . 2 C  4 4  79 9 2 2 6 P  

5.76 ~ v g .  "el. lttisl < 1.93 6 3 6  
4 . 1  Hydr Depth (Lti ( I B l  1 91 i a t  

91698.1 Cmm. !cfsl 8 4 1 1  4 4861 1 78145.1 
6 5 9 . 9 7  Worred P e r .  iftl 2 5 0 . 5 4  35.04 424.6; 

1 1 6 2 . 2 2  Shear ! Ib /aq  f t l  0.6n 1.42 1.08 
i.11 Scream Power !lbifL sl 2.62 4 . 1 5  6 . 6 6  
6 . 5 0  Crvn Yolvme !a.-re-fL1 9 B . 3 8  4 101.05 
0.06 Cum S i  (acreri 72.32 6.12 7 8 . 7 5  

w.rnznp - O>-,ided flow cowurea for t h i s  crorr-secr10n. 
~ l r r r l n g  -  he energy loss was greater than 1.0 it : a :  n~ between the current 

secClon. This m y  indrcate  t h e  need tor nddltlonal cross sectlonr. 

CROSS IECTTDN R l i E P  BarWnhala 
REACH: Lover Mld leach ii5: 18.3861 

INPUT 



Mwming's  n Values "-= 
5 r r  n V a l  sta n v.1 sra li.3 

4 3 5 C . 2 5 4  0 3 5  4 9 8 5 . 7 4  0855013.356 , 0 3 5  

Bank B t a :  L e f t  Right Lengths: Lett Charmel ~ i ~ h r  coeff coner. 
4 P 8 5 . 7 4 5 0 3 1 . 2 5 6  5 2 0 5 4 2 . 3 2 5 8  497 .I . 3  

CROSS SECTION OIPIP(rP Profile 4PF.l 

11.5. Elev 1fC: 
"el Head i f t ,  

1279.30 Element 
0.38 Yr. n-"-1. 

Lefr 08 Charmel Ri.hr OB 

E.C. Lies I E L i  1279.68 Reach Lea, [ft: 
0.035 0.085 0.035 

C i i C  i i s  (tt: 1279.03 ?low Area IS= L C !  5 2 0 . 0 0  542.33 6 9 7 . 0 0  

E.C. Slope lfL/frl O O O B 2 8 0  area !sQ 313.05 6 0 . 7 5  1115.70 

E ? o r a l  (cis) 10000.00 Flow I ces :  
313.05 60.75 1715.7C 

TOP wrdtt if:: 1 5 6 5 . 6 0  T ~ P  width  it:) 1 0 3 5 . 4 3  113.58 ~ 7 p o . p ~  
" e l  mta l  irt/ri 4.79 *us. V e l ,  ~ f t , ~ ~  3 6 5 . 9 5  4 7 . 6 2  1152.04 

"ax Chl Cpth l t r i  4 . 5 1  R y e .  Deerh rfri j . 5 0  i.87 5.12 
C c n v  Total l c t r l  IOPB93.4 Con" (cfsj 0 . 8 6  1.28 1.49 
Langth wtd. let: 492.00 wetred Pez. ( e e l  

1 2 0 3 8 . 1  2 . 2  96612.4 

Mln ch Ei rrtl  127751 Shear L C )  167.23 4 . 6 7  1154.30 
Xlphr 0 . 4 4  0.66 0 . 7 7  1.07 Srre- Power i:b,tr 5 1  
FrcCr Loss ifrl 1 . 5 4  5 - 2 0  Gun Volume (acre-it) 

1.23 
9 4 . 8 2  

3.94 

c & E LOSS (tri 0.01 CIM SX ,acres1 
7 . 4 3  B O O B  

67.36 2 . 9 4  63.1s 

warning - ~ i v i d e d  flow =awu:ed PO= this cros~-sec~ion. 
warzing - ?he e x e w  lor* r a ~  g r e a t e r  c:hm 1.0 ft 1 0 . 3  m i .  becveen the 

.ad prevlovj iroir sect ion .   his ray indrcare the need t o r  adairronal cross rece;onr. 

CROSS SECTZON R T W R :  Hdrquahala 
RT4CH: Lover Kid Reach Rs: 18.2814 

mPm 
Descri~rron: 18.2814 



Blu>* sfa: L.Lt light Lengths: Left Chb*,ei i l g h r  Caeff COnLi EXPM 
4~?5.1ii5~05.717 660163.5521 <34 1 3 

Rlghr Levee S L a L 1 0 n = 6 6 2 9 6 0 1  iievarlon=1274.?B9 

l l p h l  
Prcl? Lass I f t 1  
C h t LO55 , £ E l  

1273 $ 8  Element 
0 4"Y'r n - Y a l  ~~~ - 

Reach Len, rtr, 
slow Area ,si I  Lt' 
irce ism €:I 

Warning - Divided flaw cowured f o r  thls crass-Secrion. 
warnln. - T ~ Z  cneim loss w a s  greater rhm 1.0 f r  1 0 . 3  m l .  betveer. the current and 

=his may lndrcare L ~ E  ne.d for additional cross  sections 

" m m i n p ' s  n Values nu"= 
sta r. Val SL. n Val St. n Val 

a a 5 0 . 5 2 8  015a57P.966 08550n.613 .035 

Bank St.: L ~ t c  Right Length*: L e f t  Chnnnel Pighc Coeff C m t r .  E x p ~  
45799665017.611 511 563.677 4 2 7  .1 .I 

Right Levee 5tarion=6565 6 7 4  EleuaLlon=l270.285 

CROSS SECTION O W P V T  ProEile IPFl: 



W . 5  Flev l f t l  
Vcl "cad : f r l  
E.G. tlev l i t ,  
crit W . 5  , L C !  

E.C. slope , cr / : t i  
Q Total icfs, 
Top i i i d t h  ift! 
Vcl Total !fC/i, 
Hax Chl rntb  :ir, 
Con" TOLdi !Cti, 

LP"OLh i i rd  if!) 
Hin C h  El , t r ,  
m p h -  
P r C L I i  L O I S  ittl 
C h E LOSS lttl 

r i  n-.:a1 
Peach L e n  l f r ,  -. i;r_r u e a  isq t t ;  
i r e a  i s <  L r i  
FIL; :cr51 
TOP i i ldth it:, 
AYG. Vel I c L / i l  
Eydr Depth iftl 
c onv 8Ciil 
WeLLed P e r  i f L i  
Ihear !Ib/sq fL! 
stream ?over , l b / f E  Sl 
C I M  VollYne ,acre-EX, 
Clvn 5.a ,acres, 

Vsrzmg - c i v i d r d  lisw c u w u r e d  for ihra cross-section. 
warnlno - ?he Enrim. :or= w a r  greater :ha 1 o it 1 0 . 1  mi .  becw-en current and 

re;rinn. This m). rndicare the need for .ddrL>annl cross rections 

E m *  it.. Left Right Lengkhr: Left Chann~1 PigIIL CoetE ConLr. WLX 
4 9 9 0 , 2 1 4 5 0 0 7 . 5 0 4  557533.7156 1 2 6  I . 3  

Right Levee StaLion=6159.616 EievaClon=l2<5.-78 

CROSS SECTION OUTPVI Profile l P F l l  

W . 5 .  Elev (fL1 1265.66 E l r v ~ n C  Lefr OB Channel Right 08 
Vel Head l f t l  0.10 W: n-Val. 0.335 0 . 0 8 5  0 . 0 3 5  
E . O .  Elev I f L i  1 2 6 6 . 0 6  E ~ e c h  Len. l t r l  5 5 7 . 0 0  5 3 3 . 7 2  1 2 6 . 0 0  
CriL W.S. I f L i  1 2 6 5 . 5 1  F l o w  .\re& irq f r l  8 4 7 . 6 3  1 . 4  I O P B B 3  
E . O .  Slope ifc/fLl 0 0 1 2 P I 6  X iea  I r q  fr! 847.63 4 . 4 2  1 0 P B . 8 3  
Q T o t a l  icfri l 0 0 0 0 . D D  Flow iclri 4 0 5 8 . 7 2  1 4 6 . 4 5  5 7 9 4 . 8 3  
Top Width IfL! 1851.11 Top WidTh i f ? ,  8 5 4 . 8 7  17.19 9 7 9 . 0 5  
Vel Total ,fL/sI 5.03 .We. " e l .  iftirl 4.79 3.54 5.27 
n u  C ~ I  m t h  ~ f t i  4 . 5 9  MY&. ~ e p t h  I ~ L I  0 . 9 9  2.41 1.1i 
Con". Total (Cfii 87990.7 Con" (cfr! 35712.9 l i t 8 6  50989.1 
Length WLd. (ftl 502.40 Wetted Per. lfti 8 5 7 . 4 4  7 . 4 4  9 8 0 . 9 9  
Hin Ch El ifL! 1262.50 Shear I l b i r q  fL) 0.60 L.91 0 90 
Alpha 1.01 Stream ~ 0 r . e ~  ilblft r i  3.82 6 . 7 7  4 -6  
iictn Loss rfC! 1.36 Cmm Volume (acre-fLi 81.87 5 . 9 7  30.36 
C h E Loss (Lt! 0 . 0 4  Cum SA l a c i e s i  5 3 . 6 6  1 . 9 5  2 3 . - 9  



lup.rr"m conueyu.re dlild~l L? ~W"SLTPL.P COP?EY-Cel is less 
..a- . T ~ ~ S  may md:cace the need for addrtional cross secrlons. 
: ;*.ax 1.0 f c  . ' 0 3  m , .  oerreen the current and previ~vr crass 

r may .rcl;are rhc nee* for add;r;onai Cross secrlrns. 
h metnrc taxled to Converge or c:rrlcal depth. =he p r o o r ~ n  rill rm rhc 

recar.: merhod cc  flnn r n . l c l l  dmo.h. 

towd at Th;r locar 
surface r-as used 

CROSS SECTION R I M ?  Rarpiahelii 
RLXCII. Laver Wld Reach i S  li9B77 

CROSS SECTTON OUTPIPT Profile tssll 

11.5. Elev i t ~ i  1 2 6 1 . d D  Element k f C  OL Channel aishr as 
Ye1 Head i t ~ I  0 . 2 5  W T .  "-Val. 0.03% 0 . 0 8 5  0.035 
E . C .  Elev i t L 1  1261.65 Reach Lea. i f t l  523.00 5 8 4 . 0 2  5 2 6 U U  
Crir 11.5  l t r l  1 2 6 0 . 9 8  Plow Area Isq f c :  1146.3- 1 0 . 5 9  6 8 1  7U 
E.C. 510~1 ifL/ftI 0.006260 Area (sq f:) 1746.37 7 0 . 5 1  6 6 4 . 7 0  
Q T ~ ~ ~ I  r c f s l  10000.00 ~ 1 ~ "  i c t s :  ?117.9~ X ~ P . ? I  2 4 8 2 . 7 0  
TOP Width i f e l  1912.67 Top Wldrh i f r i  1251.59 23 42  6 1 7 . 8 7  
Vel Tural ( f L / s l  4.00 kvg. V e l .  c f L , s ,  4.19 2.B: 1 . 6 3  
MAX C h l  DpCh (fL! 5 . 0 1  Hydr Depth i fL1  1.40 3.01 1.07 
Conv. Trcal l c f s !  1 5 6 3 8 6 . 5  C o w .  icfr! 9 2 4 8 9 . 6  2518.9 11178 0 
L E ~ D L ~  W L ~ .  I ~ L I  5 2 5 . 0 1  wetted per. rft i  1 2 ~ 3 . 4 1  2 . 0  6 , 3 9 5  
nln ch EI ( f c l  1 2 5 6 . 9 2  shear i l b / r q  f t i  0 . 5 4  1.14 0.a: 
iilgha 1 .02  SlreMi Power I l b i l C  r i  i.28 3 . 2 2  1.52 
FrcLn Loss : E l l  4 . 8 6  Cum 'lo:me ( a c r e - f t I  6 5 . 2 1  5 . 2 8  2 1 . 6 1  
C h E Lo65 I f l !  0.02 Cum SI (acres) 4 D . 1 3  1.70 15.89 

Warning - Divided flow conmuled for this cross-section. 
Warning - The conurjance ratio ( u p s c r e m  conveyance divided hy dovnstrclvn c o n v e y ~ c e i  is less 

Lhvr  0.7 or greater Lhvr 1 . 4 .  ThlS may indicate the need for addillonal cross sections. 
warnin: - w he energy loss was greater than 1.0 IL 10.3 m!. betve~n the current yrd Frcvlovs cross 

section. This may indicate the need Lor additional cross SecLions. 

CROSS SECTION I-R: Xarymahala 



L S C R  Ll l e :  Kld Reach RS: 1 7  877 ;  

IllPlPI 

W . 6 .  Eiev i f t !  1 2 5 6 . 2 9  ~ l ~ ~ ~ c  
"31 Hedo (It] 0 . 4 3  WC n-vd:. Lefr on C h r n ~ . ~ l  

E.C. Elev (Irl 
O O l i  

1:56 .78  Reach Len. (it1 
C D B i  

rrir W.S. 1fr1 1 2 5 6 . 2 7  ~ i o w  ii-ea 1rq ttl 
146.00 560.1; 

C . C .  s lope  ( t r , t r )  1405.61 
0 0 1 a 7 : p  krea ,rq ft! 

80 D 4  

C Total lcfsi 1405.61. 
l D D O D O D  P l o w  iCf.1 

B D L I d  

Tap Width rfrl l76a.26 TO* ~ i d c h  I ~ L !  
8 2 2 3 8 1  2 6 0 . 6 $  

Vel Total (ft/si 5 .  .+vp .,,el ire,., 
1213.86 4 1 . 0 6  

n u  chi a t h  I L ~ I  
5 . 8 5  3 . 2 6  

5.02 w d r  jeprh lfrl 
COD". Total Icfr! 

:.I5 
B 2 3 9 8 . 8  Con" iccsl 

1.05 

Length wtd. 1 f t 1  4 6 2 . 2 3  w e ~ t e d  per. ittl 
67763.2 2148.0 

bin Ch PI ltti 1 2 5 2 . 5 7  shear (I~,SQ ft: 1 2 2 1 . 2 2  4 2 . 0 8  

Alpha 
1 06 1.75 

1.05 Stream POW== i1b.t: 
FritD LPII ILCI 

6.19 5 . 7 0  
4 . 6 5  cu volwe lacre-ct, 

: 6 E LCII (fC! 
4 r . 1 6  4 . 2 7  

0.07 cu 511 (acres] I S  16 1.27 

)inrninv - ~ x r , i d e a  flow conmuted Lor rhlr crors-rec~ion 
~nrning -  he enern. loss wan greater thm 1 . 0  f r  (0.3 ml h r r - e n  =he clrr+nt and QI 

=ec:ion This  may indicate the need tor addlrlonal secrions. 

CROSS SE:?T>N RIVER: Hnrquahala 
BUI:R: Lover Xld >.each R E :  17.7710 

IN7m 
DelcrlDti0n: 17.7710 
S L a L l l n  Elevntior Data nvnc 2 6 ~  

EleY 5 C d  E i c Y  % i d  F l e v  PLa E 1 N  ita Ele%, 
3015.9711254.2593015.375125~.10P3049.P11:l~3.8033(355.6~1125J.65P306~.2~P1252.p7~ 
30861441252.074 3088.361251.97i3101.696 1251.~61108.2~11251.03~1111.38~1250.896 
j ~ 1 5 . ~ 3 2 1 2 5 0 . 5 0 2 3 1 3 4 . 1 ~ ~ 1 2 ~ 9 . 2 ~ 7 > 1 1 9 . 1 6 1 1 2 4  4 0 7 1 1 1 0 . 5 2 6  1247.6 3141 141247.431 
1 1 4 1 . 9 9 6 1 2 ~ 5 . 8 5 ~ 3 1 5 0 . 6 ~ 3 1 2 4 8 . 9 7 6 3 1 5 : . ~ B 8 1 2 ~ 8 . 8 8 5 ~ 1 6 : . 1 9 2 ~ 2 ~ 8 . 8 P 2 3 1 7 : . 1 0 7 1 ~ 4 5 . 0 8 1  
3 1 B 4 . 0 9 2 1 2 4 9 . 2 0 6 3 1 B 7 . B 7 4 1 2 4 9 . 2 6 7 3 1 9 3 . ~ D 6 1 2 ~ 9 . ~ 6 9 ? 2 1 1 . 3 5 1 1 ~ ~ P . 7 7 4 1 2 1 I . B ~ 2 1 2 4 ~ . ~ o ~  
1 2 1 7 0 0 5 1 2 4 ? . > 4 E  3225.421248.1793226.943 1 2 4 8  2 ? 2 2 1 . 6 3 4 1 2 4 8 . 7 8 4  : 2 1 8 . 4 1 2 4 ? . 3 2 6  
J260.849124ii.3i33264.?7~1~49.3433266.9B112~8.~~2327~.~9~124 0 0 ? > : 7 9 0 1 2 1 2 4 6 6 P 1  
12€7.169~248,969329~.9761~50.6513109.8191~50.645 13168912507Cl1330 223 1 2 5 1 4 4  
3336.113 1251.563352414 1252 01335500712520023385 2 9 6  1251 5 5  llP4.151251.556 
3 4 0 4 . 9 9 1 1 2 5 1 4 5 5  1 4 2 2 . 6 9 1 2 5 1 . 4 7 9 3 ~ 5 2 . 8 3 1 1 2 5 1 . O B B 3 4 5 5  257125i067j457 01P1250.394 
3486813l2SU 0 1 5 3 I 1 1 . 6 6 ~ 1 2 5 0 . 1 0 1 3 ~ P P . 3 6 5 1 2 5 0 . 6 3 5 ~ 5 1 3 . 1 5 1 1 2 5 0 . ? ? 6 3 5 1 ~ . 5 ~ 4 1 ~ 5 1 . 0 1 9  
3 5 2 0 . ~ 1 9 1 1 5 ~ . 9 6 2 3 5 ~ 2 . 6 4 2 1 2 5 0 . 8 5 6 3 5 3 4 . 3 2 3 1 2 5 0 . 8 5 8 3 5 6 3 . B 2 5 1 2 5 0 . 7 1 2 1 ~ 6 ~  2851250.735 
3578~671251.005:581.715 l250.923613.7761250.6813656.552 1-15> 2361i.7491251.112 

3673.00&1151.307l6~~.1051I51.15P3710.6PPI25I.343374B.034~25::~ L L ~  3786.n1251.838 
3 7 8 8 . 3 4 3 1 1 5 1 . 7 9 9 3 B D i . 2 9 6 1 2 5 1 . 4 6 5 3 8 1 9 . ~ 3 2 1 2 5 1 . 2 3 1 3 8 2 0 , 4 8 6 1 2 5 1 . 2 2 : 1 ~ 2 3 . 3 ~ 1 1 2 5 0 . ~ 6 ~  
3 8 3 3 . 4 1 7 1 2 4 3  7 7 3  3B38.811243.8153845.9871241P473849 9291250022 1886.31250532 
3918.1921250.5793915.2351150.6123927.4311250.5933928 8921250.~1~393B.05P125b.769 



Ban* sta: Left R i o h t  LeneLhS: L . ~ C  channel sight coe?t cantr. *M 
4 9 8 0 . 7 5 1  5013.02 1 0 0 5 3 2 6 4 6 3  4 4 5  1 . J 

CROSS SECTlOh. 0"TF.m Profile *PF"1 

W.9. Elev  (it1 
"el Head If:! 

1 2 5 1 . 8 0  Elvncnt  
0 . 2 5  W:. n-Val 

L e t t  08 channel xighr 

E . C .  rfti 1 2 5 2 . 0 5  rleoch L- l f ~ l  0 . 0 3 5  0.085 0 . 0 ~ 5  
CriL W . S ,  i f=) 1251.52 F l o w  ura i r q  t t i  a00.00 5 1 2 . 6 5  4 a 5 . 0 0  
E . C .  Slope Ifrift] 0.007142 i v e a  isy t t l  1 E P 3 . 3 3  2 1 . m  S S P . ? ~  

Q Total (cfsl 10000.00 F l a w  i c t s ,  iE91.33 21.04 5 5 3 . 7 2  

TOP widrn i3?3 .:I T ~ P  width  i f T 1  7 ? ? 5 . 3 0  2 4 . 6 .  2180.05 

"el ToLal l f L / r l  4.03 Avo.  Y e 1  l f r i r i  l E J . 1 5  30.09 5 2 7 . 0 6  

Xar ~ h l  mth ! f r l  5.11 H y a r  Dcprh l f r i  4 . 1 2  1.h 1 . 0 3  
3 . 8 3  

Canv. Total rcfr) 116707.4 Con" ;c f r i  0.70 1.06 

LenOLh Wrd. lit) a 1 5 . C  WerTed Per. l f t )  9 0 9 7 6 . 5  2 8 7 . 6  2 5 4 4 2 . 8  

llln Ch El (frl 1249.90 Shear ilbjsq ft) 1818.76 10.a2 5 2 8 . 0 8  

*>-ha 0 . 6 7  1.01 Stream  over rlblft s l  0.32 1.94 
0 . < 3  

rrcrn LOSS I ~ L !  3.61 h~ mlune !acre-ft: 0.37 29.  a? 
l a g  

C i. E LOIS iftl 0 . 0  Cun S* tacreri 3.62 3.71 
s e z  

0.81 2 ? B  

Warnin? - D i v i d e d  flow ronpurcd for this cruss.section, 
Warning - The ="erW loss Sreater th-. 1 . 0  cr r c 3  . I .  betveen the md pre.,ious 

==cCian. T h i s  indicare t h e  need for add1:ional Cr06E leStiOnI, 

CROSS SECTION R I I Z R .  Barmahala 
REZCH: LDrer Hid Reach RS: 17.6702 



" m r . i n g ' ~  a .>.iues nw= 3 
SZd " an> sca n Val sce n Val 

2986.471 0154477.051 , 0 8 5  13C9 6 1  ,035 

s r i  Lee:  Ripkt  Lenqchs: Se:! C l i m e 1  Pighr  Coeff Conrr. Uman 
4977.051 5 0 3 9 . 6 2  i i B 4 ' . 1  6 8 6 8  6 7 5  1 . 3  

Lett Levre Bcar~onrlOPB.25". E;eracion=l24ti.305 

Ye1 Head I L t I  
E.G. Ele l ,  l f : l  

CIlt W . S .  , t t t  
e G .  slrne ~ f r ~ f r l  
P Iota1 ICfEl 
Top WxdLh IfZI 
vel "oral ( f r i r i  "- Chi 3pth l f t ,  
corm. Toral !:fri 
Lengrh Wtd. I t L I  
Hlr Ch El ( f r )  

Elvnenc 
Yir.  n-"al. 
Peach L e n  lftl 
F I O I  IYea ,ig fCI 
i U e a  isq ftl 
F;au ,cis1 
Top Width I f ' :  
il1.g. wei. I f c i s ,  

Depth i f t i  
Con" I c f r l  
W e L t c d  Per. I f t !  
shear : ~ ~ l i r q  frl 
Sirram Paver I l b / f t  
Cun ".:,me 1acre.fr 
Cum IL IaCTeIl 

warnlno - A flow r d i r  was encountered. ~ h c  orouram c n r r  c a l c v l a r e d  r h e  momentum rt barb C I ~ M O I I  . . 
belor the ,vrction. iV. energi  baiance 
the hlohert  rnnmenvm *ovns:rcam r c  the 

warnlni - The energ, i o r r  was grcarer rCan 1.0 f r  (C.3 
srcr1rn Thi. nay indicate  the 2eed io 

warning - The parabolic icaicb method railed to cor.v.r= 
cross recrian slice/sccarc method tr f1 

w r e  - nultlple critical deprhs were to-u.d t'ils loca 
rurfeoc war use* 

rar performr* across the jvlction f rom the %:re- 
IeCLlDn UoILre-. 
.I. bervev,  the cnrrent md previnur ciDrr 
r addllilnal cross  r e ; t > m a .  
c on c r i r l c a l  depth. The progrrun rill tri the 
nd criric~l depth. 
rion The criCic.1 depeh With =he l o r e s r ,  v a l i d .  

CROSS SECTION LIVER: Harquabala 
PEACR: I ~ l i L 2  Ri: 17.5881 

I N P i .  
Dos ; r iPL~on:  17.5883 
S t a c l m  El~vaLxnn V a C b  mum= 7 0  

S L d  EleY B t b  E l C Y  i L b  Eie- St% El.', B r a  EleV 
~19i.5511211.B2IISPP.4491244.6?~t6i6.015:244.67E4lil 762ii44.6844621.9251244.ili 
4ilL.544124: P184635.8721241.Li5~6iB.4lil244 005466i.iSS:i43.5534667.1151:13.464 
46i9.D?i1543.~81~S?j.1551241i2146P$.l?il24i.0854718.21Lli~~.~254726.34511~2.696 
4744.716 121i.634748.64312$2.6044752.-111242 6 0 0 4 7 6 0 . 1 : - 1 2 4 : . 5 6 5 4 7 7 4 . 3 2 ?  : 2 4 2 . 5 2  
4 L l i . B P 5 1 1 4 2 . 2 4 6 4 8 0 5  <411242.12P1808.C?iii4: 22i4843.36.1242 C 3 5 4 8 6 3 . 9 8 1 1 2 4 1 . 9 3 9  
4 B 8 P . 1 3 i 1 2 4 1 . 7 4 6 4 9 0 0 . 7 6 1 1 2 4 1 . 6 P Z 4 9 0 3 . O T ?  : 2 ~ 1 . 7 6 4 0 0 4 . 6 1 4 1 2 4 1 . 6 9 1 4 9 0 ? . 2 1 B 1 2 4 1 . 6 1 8  
4 9 1 5 . 5 3 4  i 2 4 1 . 6 7  4925.le126C.157 4916.4412~?.3li4?26 '5?1219.1741911.8641240.613 
4940.3961242.0164957.2191242.C734964.P4llZ42.1Bil?C?.1I8i24l.225~PBI 2571241.359 
4991 2ii124:.2434P017681242.:164??2 2751242.2151~92.~38i~42.iD1SODO.15~1240.118 
5009.4481241.~585011.59i124Z.2i150i~.76i~242.2085Y26.8141243.17551129.247124: 516 
503?.4621541.0315010.1351244.54B534i iiiiZ44.87?5053.3181245.1135091.44?lili 621 
10?1.~041245.65350?~.3981145.507i122.~79;245.~0551?5.8831i4~.6695139.8971~11.~i~ 
5:11.751244.50q5ldil.i44ll445YB5112.i771244.15~51iB.i94li11.5175181.8321211.i6: 

5190.155 U44.i4i214.4611144.7535217.9511264.~565120.:261il~.71?1256.5831244.581 

naming r r values sun- 
*to T. "dl sta n 5'111 *La " Val 

4591.291 .035(~15.54( . 0 7 5 5 0 n . ~ l  , 0 5 5  

~~i ita: iefr ~ 1 . h ~  Lengths: ~ e f r  channel ~ i g h r  coeff concr. w a n  
4915.5445017.761 431512.2301 5 5 3  .1 1 

LetC Levee Station-4638,431 Elevatiun=l244.@05 

CROSS SECTION OmPm Profile l P F l l  

W . S .  E1er. i f t ,  1261 93 ~ i - ~ n c  ~ c f r  06 c h a m c i  ~ i ~ i i r  38 
"el H e ~ d  Ifti D h  Wt n--1. 0.035 0.075 C O l i  
E . C .  Elcv lfLi 1244.10 Lrach Len. I L L I  439.00 512.23 523.00 
CriL W . B .  I f L )  1243.12 Flow Area lrq t L i  385.10 21<.?1 1 3 . 4 6  
E.G. Slope i f L l t L l  0.001591 hrea ieQ fCI 3 8 1 1 0  231.31 13.46 
E Total i c f r l  1970.00 Fler i c f r l  3312.14 5 4 1 . 0 3  3 4 . 9 1  
T ~ P  width I L ~ I  331.16 TOP width  r t c l  2 7 3 . 3 2  101.22 15. € 2  
V e 1  TTL.1 i f t l r l  3 I1 Avg, Ye:. I f r ' r !  1.62 2.32 2 5 s  
h Chl mrh rfrl 4.66 Hydr. Depth ~ f t )  1.41 2 . 2 9  D 8 6  
Conv. To:a: icfsl i P D 7 4 . E  Conv. i r f r ,  2 0 5 4 6 . 4  8012.0 5 1 5 . 5  
Length W L d  i f C i  468.22 Netted Per. l f c i  173.14 101.12 15.72 
"in ~h E: i f r i  1231.27 S h ~ a r  f l b / r ~  ftl 0.40 0 . 6 5  0.25 
Alpha 1.12 Siream Power ilb'tl a;  1.46 1.51 0 . 6 4  
FrcCn Lass (f:! 4 . 6 3  Cum Volume ( a c r e - t r !  89.7: 9 .D '  51.27 
C h E Lose IfCl 0.03 cum U lacrcsl 1 8 . 2 7  3.04 21.31 



then o 7 oz Breaker :hm 1 d :his m y  indlcat ,  ihn nee* tor ~ddicionei c r o s s  sec:rans 
warning - mz enzrp, lass w a s  preacer than I 0 L: i c . 3  m l  berreer th- czrrenc m d  prevlou. 

rection.  his ine; ~nbrca-e the nred for edd-rrcnal cross secc;onr. 

CROSS SECTION =I--: HaTWdhdla 
Bum: S p l ~ r Z  P.s: lq.4913 

INPUT 
Deecrlpt~on: 17.4911 
Starlon ElevaClon Data n u =  7 %  

Sta Eiev it& 1 %  6ra  E l e l  SLa Elev SLa Elev 
4S35.5231Z40.33~~640.3til240.dL.i d6<3.5i1240.197d641.lill240 i4E46dR.136i240.122 
d616.i521240.1684664.DiB1Z3S.SC4467i.12i123~.iCi4to>.JO8I2?B 6534105.987123R.786 
4723.4741218?124727.4591236.5334i?5.096123~.BiZ 47il.?El23%2014144.6571238.333 
4~5i.8P612~8.28141'3.9761i3B.1OR~778.i6412~PPii14E0~ 7321218.2514815.96912Z9.133 
4 B 5 2 . 5 i : 1 2 : Z . 0 9 6  4856.121217.554:8~O.6>RIZ1-.B;:iS6t.16i1218.0594881.315i217.995 
~53~.6~11237.9i11010.8~€1234.0864313.0281233.1B2C?lS.J18123C.9414920.2561236.573 
1 O j 4 . 5 5 1  1118 454954.5111138.172 4?63.Iii238.3:44P65 47lll3R.4164977.9111238.433 
1 0 B J I 1 S 2 3 I  ?l'l?i0.125 1218.14 4999.541135.1C-5000 5511231.8515001.43512?i 116 
i e i ~ . s a i l i ; -  ~4i50i2.0oSl2~~.i4550:2.0;6 > 2 3 1 . ~ ? - o l r  16e>>ls.0;.1502~.12,12?8 062 
50:1.54-1Z10.2~I50:2.~221238.2815029.967123P.31B5063 6 1 P 1 2 2 L  4645069.715:218.50$ 
5L'11.P171215.06iiOii.787123?.2175099.32ili39.2615104 GBdl:l9 1115117.005121?.183 

5 . . 5 3  . . ?  4 . 1 1 1 2 3 9 . 4 0 2 5 1 5 0 . 4 5 4  1239.' 

5 1 6 1 , 6 0 8  1239 C B  5164.881239.084i216.40-12il li"5226.052 1239.2i267.1231219.227 
5 2 R S  781235.0ii53e1.3571238.9745326 579i239.109 5339.411219.14353d7.1851239.0C'i 

5 3 1 0 . 6 6 7 1 2 3 6 . 9 0 3 5 3 7 8 . 5 B 2 1 2 3 9 . 7 2 9 5 3 6 2  283i2~9.92953Z?.711124OOOOB 54illi40.334 

~ a n k  sre: Left ~ ~ m t  ~ e n g r h r :  ~ e f r  charae l  ~ i g h r  coeff contr. w- 
49026315021547 4 1 4  500.391 430 1 . 3  

R w h t  Levee Scatran=511?.0D5 ElevarLon=1239.383 

CROSS SECTION OWPIPI. Profile lPFll 

W.5. Elev l i t )  
.,el Head I f t l  
E.C. Elev I f r l  
cr1t W.S.  i f = ,  
E.G. Slope , c c , t c  
Q TaTal i c f r ,  
Tap Widrh I t t i  
ve: Taral ,ic/s, 
Eax C h l  DPCh l f r l  
con" Toro l  i c l a !  
Length W t d .  i f ? ,  
Ern Ch El l f r i  
Alpha 
Frctn LOSS I t L I  
C h E Loxi l f t l  

Warn~ng - The enerw ermativn could not h baimced v i t h m  the specifled number o: i r e r n c ~ o n . .  
program used c r r r z c a l  aeprh for rhe ware= ruxtace m d  continued r l r h  rbe calculatlonr 

warnmw - me co;lvey=nce ratio luprrre- ccnvesmce d:vrded by dovnsrrean  conveyance^ lee. 
than 0 . 7  or WresreT L h M  1.4. Thl. nay indicate the need for addxr:mal cross ~ections. 

waznmg - m e  enerw lorn rar areate2 t h ~ .  1.3 f r  l o  1 mi i......" I - - - ,  'he curranr yrd prevrovr 
section. T h i s  m y  lndarare rhe need for addiezonal cross r ~ c c x o n s  

Warnlnp - hlr lno the stmndard srep Irerarlonr. "hen the ass-d water surtace was set e w a l  to srlrrcal 
depth. the salcvln~ed water surface r a m  hack below crlrisal depth. This indlsater chat 
n o t  a valid dvbCrrLlCal M S W ~ T .    he prrpr&n defaulted c o  S T L L I C ~ ~  depth. 

sore  - ~ulrlple c r i t ~ c a l  depths were tovnd et =hi= lrcarion. me c r l r ~ c d l  depth the l o w e s t ,  valro.  
surface was usco. 

CRCSS SECTION F m R  HnrWahala 
REACH: S ~ 1 1 r 2  R S  17.3365 

INPIPP 

~ a n k  st.: Lcfr iiivht ~ e n g c h r :  ~ e f c  channel R I ~ ~ C  cvet t  conrr. wm 
4 9 8 0 . 5 3 7 5 0 1 2 B 2 :  99311d3.966 1000 1 3 

Left Levee storionro773.615 ~ l e v o t ~ o n =  1235.5d 
~ i g h t  Levee srarion=SlB9.4?? ~levar~0~=1235.d2, 

CROSS SECTION OVTPm Profile lPPll 

W . 5 .  Elev l f t l  1235.31 Element 
Vel Head I f C i  0.15 W t ,  n-val. 

L e f t  08 channel ~i.ht OE 
0 . 0 3 5  0 . 0 7 5  D O 1 5  



E.G. ~ 1 e . j  : f r l  
Crll X i .  lfL1 
E.C. Slope ' f r / f c ,  
C Tore l  ,cis> 
To2 Wloth if:! 
oei Trial , f L S i  

?.ax Cbi mrh i f L :  
conv Total i c t r ,  
Length wio. I f i i  
~ l n  ch ~1 

3 . '  Peacn Len I f i !  
1236.0. F l o w  i r e e  irq f L !  

O O C Z 5 i C  Area isq f r '  
1 9 i C O C  Flow l c f s l  
571.76 Top Wiorh : f r '  

2 . 8 2  AVS. "el. (fT.s! 
1 0 i 6  E y h -  Depth : t T I  

3 9 0 1 3 . P  C o n "  cctr l  
1210:i Wetred per. ' f t i  
1225.15 shear i:b,sq f r :  

1.23 stream iiorer ilblfr r i  
9.03 cum ""lvrre ,acr.-frl 
O.Di Lum i* ,*;real 

W . S .   lev (frl 1::5.98 rlemenr Lett oe C h m e l  Right 08 
Y e l  nead ifL1 0 36 W:. n-Val. 0.075 
L O .  E lev  (fL1 1226.36 Reach Len. (ELI 0 00 0 00 0.00 
:riL W . 5 .  (tC1 1225.9t Flew Area (rq f r l  398.04 
E C  slope if~/frl 0.093125 e e a  irq frl 3 9 B . 0 1  
0 Trrai icfrl 1970.00 Plow lctri 1970.00 
Trp Wldlh IfLI 538.63 Top ilidrh i f r l  538.63 
"el Total ,fL/8] 4 . 9 5  AVS. "el. ,*?,s, 4 . 9 5  
Hbl.  C h l  DpLh ( t t l  1.57 Ny&. Depth l t r ;  0 . 7 4  
Conv. Total l c t s i  6 4 4 5 . 2  Conv. Icfs: 6445.2 
Length WLd. i t t l  0.00 Netted Per. ltil 5 3 8 . 7 1  
)?in Ch E: (ELI 1 2 2 4 . 4 1  Shear Ilbir~ t c l  4.31 
Alpha 1.00 S t r e w  P m c i  llblf: 51 21.33 
FrcLn Loss Iftl 0.00 Cur. V o l w e  ;acre-t:1 
c h e LOSS 1ft1 0.11 cur SA (.crLs~ 

ilarning -   he enerw crma~ion could no: be talanccd v i i h i n  the spBc~fi=d n-r a t  i t e r a ~ i ~ ~ ~ .  =he 
program used crirlsal depth f o r  :he r a c e r  surface -a continued an with the calculacionr. 



RarrlnF - Thr con.,s).once =a:>" , vprcrear  conveyance drvldel b.- d o w l l r e m  conveyblcel 1% 1rss 
tn- O i' or grea:e; t n a ,  I.<. TLlS m y  rnaicare :ne nrec tor additlanal crcs. recrisns 

Warrilni - m a  iorr was grearer  than ;.a :i 6 . 3  bewee, the cuzrea, and previous r r o r .  
src:ion. This ma, indLcaLe the nred to: addltlanal crors rocrrrnr. 

?larnxng - mrlng zne standard sCFp rreratlonr, rhea the assured warer surface war s e t  ewal to cr i l l ca :  
depcn, the calculared date; svrfacr came hack below crl:ical degih. T h i s  mdisaCe3 t h a t  =here X i  

not a "alrd rubcrlr;cal answar. The pro.;an d e f a v l t c d  to cr::ic.l dcptn 

CP1055 SECTION PlTVER HdrWdhdla 
PImcR: ~ ~ . d e r  Psach Rb: i7.5167 

Bank B t a :  Lett Pighr Lengrhs: Left Channe l  Right Cce:: Conrr. Lxpm. 
4920.8225034121 3 4 0 5 4 5 0 8 5 3  5 5 5  3 

Left Levee BTaLion= 3 2 8 9 . 8 7  ElevaC:ons1243.648 
Riqhi Levee Station; 5 4 9 6 . 7 6  ElevaLi9n=1243.786 

CROSS SECTTON O U T m  PrOflle lPFLl 

* 5 El*" I f t l  
"el Head l t t ,  
E.0. Eiev ( L L I  
crit w.5. i f t ,  
E.0. slope , t c / l r l  
P Total I C f S i  

Top *idth l f r l  
"el mtal i f t i n )  
N u  Chl DilLh if:, 
Conll T o t a l  i c f s l  
LengLh nr*. , f L 1  
"in ch El ( t r l  
Alpha 
PrCLn LO.+ l f L ,  
C h E LOSS I f L i  

w r .  n-gal. 
Reach Len. l f t i  
F l e w  Area 11. f t i  

Scream Power ilbltc rl  
Cum volume , a c r e - t r !  
Cum 811 ,acres: 

Warning - Divided f l o w  corpuccd for Chis crorr-rrccicn. 
Warning - The energi loss Was greaCer than 1.0 L C  i 0 . l  m i .  becueen the cvrrcnr and prevrous cross 

reccion. This ma). indicate =he need far  additional cross sescionr. 
warning - p a r d o l i c  seorch mcchod failed to conver.. on critical d e p ~ h .  mc program will c r y  th. 

c r o r s  sesnon r l l r c i r e c m t  mechod to find cric~cal depch. 
~ o t e  - ~viripie critical deprhs were found a. chis iocacion. critical depth rich the lorest, valid. 

surface was used. 



nan* sta: =eft h g h r  ~engths. Lerr Ch-el Sirghr coerf conrr. man 
4167.4885025178 491 598.031 608 1 . . 

CROSS SE-TION QWPLIT Profile l P r l l  

W S  Fie-, ItL) 
ve l  itcad ( f r l  
t . ~  FIC-J I f r )  
Crlt w 5 .  ifLl 
t.C slope I t r . ~ f t :  
P %La1 l c f e l  
Top WidLh i l L l  
"el Total itti., 
M x  C h l  Dpch ifL1 
Con.,. ToVal tct5, 
Lengrh i i td i f t ,  
nln ch ~1 i t r )  
Alpha 
FrcLn Loas , fT i  
C h E Loss l f r l  

Reach :en l f t l  
F l o w  Area (sq f t ,  
i v e a  is0  f r :  
Flaw :cfs, 
Top Width ( t o  
A v g .  V e l  l f r , s i  
HY*. Depth ( f c :  
Con". ,ccs, 
Wetted per:  ( t C 1  
Shear i l b / ~ ~  t r )  
Stream Power r l b l r r  r i  
Cum Volume lacre- fr i  
C* 5A lacres)  

Narnlng - Divided flaw c-Ute* t o r  Ch15 cro.r-rectlon 
warning - m e  energy loss war grcntcr than 1 . 0  :c ( C  3 m i  between the current 9nd previous 

secrron. Thlr may indicace t"e .eed rar additloma1 cross sectlo-. .... 
CLOSE SECTION XIYER. H a l ~ n h a l a  
P U I C H :  Lover Reach RS: 17.3602 

SLaLlon Elevatlon Data num= 2 7 7  
ica Elev 5ta E ~ F V  st. elev sea sta EL.., 

2781.031236.2982790.05B 1 2 3 6 . 4 2  2 - 9 P B 3  li16J82e08 ~711236.421i815.8661236.397 
2828.161236.5632810.8451236.525i836 1861236 4 1 1 2 8 8 6  1441235.6672898.3031235.601 



Haming-r  n valuer n-= 3 
sta n ".I s t e  n Val $La " ii.1 

2 1 8 3 . 0 3  . 0 3 5 4 P B 0 . 4 : 2  0 6 5 5 0 1 $ . 2 1 4  , 0 3 5  

B-L st.: Lefr l i g h t  ~engthn: ~ e f c  channel night  cOerf concr. 
4980.42250>92>a 4C1180.8423 a s a  .1 .3 

CROSS SECTION OlTIPlTI p r a f i l e  ( P P I ~  

W . S .  Elev (fLI 1236.06 Elmen: 
Ve: Head IfLI 0.17 KC. n-vol. 

L e f t  OB Channel Rzght 06 

S O .  Eiev Itt1 1236.23 Reach Len. l t t i  0.035 0 . 0 8 5  o o j s  
c r i t  W S .  ( t C i  401.00 4 8 0 . 8 4  d50.00 

E.C slop= i t t / t t I  
P l o w  hrea 16Q 1t1 1 5 8 5 . 0 2  

0006063 iuea  (sq t r )  
6 9 . 5 9  84P.lP 

Q Tals l  (cfsi 8030.00 F l a w  (<fr) 1585.02 6 9 . 5 9  B a P . 3 9  

Top KidLh i f r i  2 6 2 1 . 7 3  Top Vlidth l t t i  4 3  1 1 8 4 7  3 1 5 6  1 d  
Vei 7ct.l : € r / s i  3.21 .%i.g. "el. : L c ; s )  IB73.07 18.80 7 0 9 . ~ 6  

Max C h l  mLh i f C l  
Z.?9 

3 . 2 4  nydr. neDth 1 5 ~ ~  
1.99 5 . 7 2  

Con" Tala1 ,cis, 
0 . 0 5  

105i23.0 Conv. 1~f.1 1.79 1.20 
Length l l d .  lit, 4 1 9 . 6 5  Wected per. ItCI 60812.9 1178.2 1 0 5 2 l a  

Bin Ch El i f t l  1233.27 Shear (Ib/rg ft! 1 8 7 5 . B a  3 9 3 e  710 70 

Alpha 
0.32 

1.05 Stream Pauer (lbift r! 
0.67 0 . 4 5  

Prctn L-.e lit1 
0.96 

3.36 Cun Volume ( a c r e - ~ L I  
1.33 

109.71 
1.68 

C b E LOSS IfLI 0.01 Cun SL <acres) 4.1, 7 5 . 6 2  61.39 1 3 7  3 6 . 5 ~  

warning - Divided f l o w  conguted frz chis  ~ r ~ s s - ~ e c ~ ; ~ ~ .  
*ammg -   he enerw 10s. war grrarer rhan 1.0 f r  10.3  m ~ .  between the current and previous 

section. mi* mi. indicare rhe need tor additional recrion.. 

CPOBB SECTTON RTYU-:  HarWahala 
R-171: Lower Reach 1 5 :  17.2691 

INPVi 
Dercrlpfion: 1 7 . 2 6 9 1  
station Eleuarlon ~ a i .  nw- 284 

SLII El-Y SCa Zlev SLa Elev S r a  El.<. 8ra ~l~~ 
2916.3661234.li51911.6141:14.4642921.02d123d4512~2d.2~6 l i 3 ~ . 4 7 2 9 3 8 . 0 7 l l > 3 4 . n ~  
2955.<5123d.03Ji96e.952;?33 3282373.3691>33.7332919.823 1:33.13DOl.8631>53.01d 

3029.152l2i3.0063061.~691231.6891062.8571232.672306d.86~1212.6J93130.5511232.02~ 
3 1 6 0 . 3 0 6 1 2 3 1 . B O 2 3 1 6 3  3121231.8293205.4911231.8073216.34~1231.71~ 3 1 2 1 . B 1 1 1 2 9 . 3 4 2  
32~3.0861228.@853211.8881230.48832~9.9711231.003230.28~~231.2253252.58312i~.~08 
3273.4131231.5583313.P2Plll:.7343315.1011231.7d33315.52: 1 2 3 1 . 6 9  3320.691231054 
3366.753 1231.873350.DSl 1231.973351.766 1231.953366 7 4 3 1 2 3 1 . 7 3 2 3 3 7 8 . 9 7 9 1 2 3 1 . 7 7 9  
3337.302i231.5021~D3.5431131.32~1410.13d1230.1591~10.1991230.1143~10.2861~30.166 
3421.lOlli31.6013d17.3261231.7343437.6511il:.'1161~~9.50?1232.0263442.7251232.057 



B m k  St . :  iefr Pishr Lenqrhs: Lefr Channel P l p h r  Coeff ConTr. ~ x p -  
$ 9 8 5  411 iOl2.7 4 2 3 5 1 1 1 3 t B T  4 0 5  .I 

Right Levee 5TaLion=5935.711 Elevatlon=12:4.481 . 3  

CROSS SECTION 0lPI.PDT Profile lPFii 

W . 5  EleY l f L i  
"ex Head (It1 
E.C. Elev ,tLI 
C r l t  W . 5  (fC, 
E.C. S lope  I f t l f r ;  
Q Total l c t r ,  
ToC Vlldth i e r l  
"el Total , E ~ / s ,  
Mar ~ h l  ~ p t h  l f i l  
con,,. Total I r is ,  
Length WLd. i f t ,  
Kin Ch E: l f t ,  
AlPh. 
FrcLn Loss Ift: 
C h E Loss l f e i  

FION ( r i s ~  
Tom Width I E r l  
&"lug. "el. cfri.~ 
XYdr DODCC. i f t i  

. 
WerLed Per i f r ?  
she- (Lblrq f r l  
Stre- Power l l b l f t  
Cum vo:ume l a c r e - f t  
C u m  5& ,acre#) 

Warnir~a - Divided flow =ornured f o r  this r ro rs -secr~r ;n .  
Varr1r.g - The conveyance ratlo (upstre- convey-ce divided by dovnsrre- cunueysncei a s  less 

than 0 . 7  or greater than 1 . 4  Thrs may m d ~ c a r e  the need for addltlona~ cross rec2im.r 
warning - The energy loss ues greater than 1.0 f r  i n . ?  ml. between rhe current pievlous c c o s r  

section. 'R~rs nay indlcare the need for eddir~onal cross sccrronr. 

CPOSS SECTION RIVER: "armahale 
P U C H :  Lover Reach RC: 17.1738 



Bank st.: LeEC RlllhC Lengths: Letr C h m e l  PlohL Coefl C o n ~ r  w-, 
4 9 B 0 . 5 3 5 5 0 1 9 . 0 2 3  3 8 0 5 0 1 . 3 4 2 4  5 3 0  .I . J 

CROSS SECTION OUTPiPI. Profile LPFtl 

W . S .  E l s v  : t C I  
"el Head ,.'ti 
1.6 EIPI. ( f L I  
C i i i  N . 5  i t C I  
E L .  Slope ~ f t i f t j  
Q Total lcrrl 
Top Vidch IfLI 
"el Total : E t i s j  
B e  Chl rnLh lfLl 
Con" Total ( c l r )  
LenclLh Wcd. I L L ]  
Xi" Ch E l  l f t ,  
Alpha 
FrFLn L O S S  l f t j  
C h l LOSS l f i j  

Elemen: 
" i r  "-Val. 
Peach Len i f t i  
F:rr &-FA ,sq fC, 
Area (sq i c i  
FIsw I c s s l  
1% >,tech i t = ,  
i)"$ "el i t C . ~ j  
RY* .  LIelLh ( f L i  
Can" I r f s ;  
Werrcd per i f c )  
Shear i l b / ~ ~  f c j  
scream Parer ilbif: =, 
C L M  volume ,dCle-LLi 
C L M  51. ,.ccesj 

w a r ~ ~ n g  -  he conveyance ratio luostream conveyance divrded bi dauns!rem conveym,., i, less 
than 0 . 7  cr clreater th- 1.4. l h r s  MY irdrcate che need f a r  a a 1 c i o n a l  cross sections wain~ng -   he energy 1o=r was greater t h a n  1.0 f t  (0 3 ml. bccrren che iurrenc arid prer.rous cross 
SectLon. ml* m y  indicace the need for addrclonal cross s e i ~ i o h s ,  

CPOSi SECTION RIVER: Herwehala 
REXCH: Lower  Reach RS: 17.0788 



.... 
Ern* sta: L e r ~  R ~ g h t  Lengths:  eft chann.1 ~ i ~ h t  coeff conk=. bar. 

4 9 8 5 3 6 2 5 0 1 4 2 d 7  3 4 0 4 8 7 . 5 1 8 8  4 9 5  . - 
Left Levee S:aLlon=3267808  Elevetron= 1226.73 

. 3  

CROSS SECTIDN D ~ P C T  ~ r o t i - ~   is^^.+> 

* 5 Lie" i f i i  
Ve: need (fi! 
E.G. Eie" I f t l  
C r l t  W . 5  l f t l  
E.G. slope ittirti 
a rm:a1 (CfS, 
Top WldLh l t t ,  
Vel ?oral  ~ f ~ i s :  
LlbX C h l  DPth  ( f t :  
con" Total l c f s l  
-nsrt w r d .  i f r j  
K i n  CII EI i ~ t j  
*lPh, 
Frclr, LOSS i f = !  
C b E LOSS i f L i  

1225.8: L l m e n r  
C . 4 2  W t .  n-Val. 

1226.23 Rercb Len. (it) 
1225.81 Flow Area i s q  f r l  

0 . 0 1 5 2 2 2  w e a  ,SF ~ t l  
8 0 3 0 . 0 0  Flow I c t ~ )  
1 8 3 3 . 5 1  Top Wldth l e t 1  

5.11 Vel. I f t i r l  
2 . 9 2  HY*. DePCh , ? t )  

6 5 0 6 3 . B  Con.,. lcfdl 

395.13 Wetred Pcr. ( f t )  
1223.63 Shear l l b i d g  t L j  

1.03 Scream Power llbif: r l  
0 . 6 5  Cum V o l w e  (acre-f:) 
0.11 Cum BX ( a c i e s i  

not a "all* sub; 
qote - rmltiple depthj 

Surface ram used 

b( ba:ar.ce* wrlhia =he bpecrfied number of iterations. The ~roqra.n used c r i c l r a l  depth fcr <he warer  surfacl and concmued on wlrh  the caiculatrons 
.ided flow computed for Lhls cross-secixon. 

conveymce r a c k  iupstre- convevance dlvidea by d o r n ~ ~ ~ ~ r n  conueyancej is less 
.h-.. " - -- -- . .. 

l e  rney indicate the need for addlrlonai cross sectluns. 
m 1.0 ft 10.3 mi. between the cuzren~ and previous cross 

=he need for addlrlenal cross recclon. 
ion*. when the assunrd rater surface was set equal t o  crit1c.1 

latea rater surface c m c  back h l o r  cri~lc.1 depth ~ h l m  indrcater that 
T I L I C ~ I  an.wer. The progr- defaulted Lo ;riclcal depth.  
were found at t h l r  l~catlon.   he critical b e ~ t h  with =he l o w e s t .  valid 

CROSS SECTION Rim: ~ a r q u a h . 1 ~  
REACE; Lower Reach RS: 1 6 . 9 8 6 5  



nnnning's n valuer nun= 
see n v.2 s r n  n 'Yal ZL. n V a l  

2 4  0 3 5 4 9 7 9  102 .085501O.P11 015 

E.O. E l e v  I f t :  
Crlr " S .  l f i l  
E . C .  Slope I f i i f t ;  
O Toral Icfrl 
Trp Wldrh l f r l  
Yrl Toral Ift/$i 
Max Chi Evth i t t i  
C o w .  Tola: i c l s l  
L e n g t h  i r d  : t C I  
tiin ch El rtr, 
Alpha 
p r c t n  Loss I f L l  

Warning - Divided flow computed for this 
iinrning -  he c a n v p i ~ c c  rarro i u p s t r ~ ~  

than  0 . 7  or greater than 

CROSS SECTION RTYER: HarWnhqla 
R E A M :  1-10 Reach RS: 16.8902 

LlemEnC 
W E .  n-Val. 
xelrch L e n  i f r l  
Fin" Area ,so. f r l  
krea  isq L r i  
Flaw I C f S l  
Top Wrdth l f t :  
A Y I .  V c l  i f c , r ,  
Wdr. k ~ L h  if:) 
t o n o  lcrsi 
,"*=Led Per i f r )  
Shcar :Ib/sg f r l  
srrean ~ o w e r  : ~ b / ~ r  
C u n  Volvne :.cr.-fr, 
Cun 3.a ,arrs. ,  

S t a r i o n  Elevation Data num- 361 



H m . : " ~ ' s  n V o l u e i  n m -  3 
sra n "Ill  St. n "a: St. n Val 

18823lB .Ox5 4 0 8 5 . 2 2  . 0 8 5 5 0 0 ? . d 0 6  .015 

4 9 9 5 2 2 5 0 0 9 . 4 0 6  3 5 6 5 3 7 . 2 4 7 7  6 0 2  1 3 
L e t t  Levee stn~ion=2159.S41 ~ l e v a i i ~ ~ .  1225 1 2  

CEO52 SECTION OLTPU? Profile lPPll 

W . Z .  El*., lfrl 1224.51 Element 
"el ~ f v i  0.01 w:. n-ual. L e f :  on c h m c ~  aighr OB 

E.G. El*., i t r l  
0.035 

1 2 2 4 . 5 2  Reach Len. l t r !  
0.085 0 . 0 3 5  

Crit W . S .  i r ~ l  1121.33 P l o w  We*  isq t t i  
116.00 5 3 7 . 2 5  6 0 2 . 0 3  

E.G. slope i f r l f c )  0 . 0 0 0 1 0 9  Lraa irq t c :  6 9 7 3 . 6 0  132.43 4 2 4 4  is 
Q Total l c f r !  10000.00 Plow i c t s ,  6 5 7 9 . 6 9  1 3 2 . 4 3  4 2 4 4 , : 5  

TOP width rft) 4139.50 Top lidrh i t t :  553*.10 7 3 . 7 3  1992.17 

"el ~0t.1 I ~ L ~ S I  0 . 8 e  m a .  ve:. ( ~ L I S I  2745 .45  2 4 . 1 9  2 3 6 9 8 7  

M X  Chl CPfh l t f l  7 . 0 4  H y d r  Dezch lit) 0 . 8 5  0 . 5 6  0 94 
"On". T o t a l  i c t s l  9 5 B D S S  1 Con" i c f s i  2 . 5 4  5 . 4 8  1.10 
Length W L d  i f L !  4 5 0 . 3 6  Yet red  Pel. I f C :  

568519.9 1 0 6 3 . 4  3 P 2 4 - 1 . 6  

"2" :h El i f r !  1 2 1 7 5 P  Sheax Ilb:+q t k :  2 7 4 7 . 7 3  2 4 . 8 5  1372.44 
Alpha 

0.02 
1 e l  Scream PO== flbiic sj  

0 . 0 4  ( 1 . 0 2  

P=cfn LDSS i r t !  
0.01 

0 . 0 2  C Y .  "01.- ,.cze-ff! 
0.02 0 02 

C ~ E L D S S  i t f l  0.00 C m S A  Iacces l  2 5 4 . 2 6  35.20 154.05 
62.25 7.28 3 9 . 6 0  

warning - ~ i v i d ~ d  flow cowured tor this cross-rccrlon. 
kbrning m e  cross-section end paints  had c o t e  =.YE-nded verc~cally for c h e  c.mured 
Uarnlng - me conveyance r a t i o  i u p r t r e m  c o n v e y ~ c e  divided b d o r n ~ c r e m  conv=yance! 1s leri 

than 0.' O= greater than 1.4. T h r *  m y  mlicate the n ~ e d  t o r  addlr~on.1 cross sections 



Bank Sea: Left Right Length@: L e f t  Ch-a1 Right Coeff C o n ~ r .  wrn 
4 9 7 8 . 0 6 5 0 1 0 . 1 2 S  361339.3988 2 7 3  1 . 3  

Left Levee SLaLion=lEI4.936 Eleva~lon=ll:4.846 

CROSS SECTTON OUTPUT Profile lPFll 

W.S.  E l e v  (fti 
"El l ea*  i f L )  
E.C. Elev ( f L )  
CriL W . S  I t L I  
L C.  s1o.e I f t i t t i  

1 1 1 4 . 5 0  Element 
0.00 WL. n-".I. 

1 2 2 4 . 5 0  Reach Len. ( f L l  
1219.30 ~ l o v  area ieq fr i  

0.000017 area rsq tt) 
10000.00 Plow l C f . ,  



To? Illdrh I L t J  41;6 30 Top YldLh I t t .  
'vs: Tors1 ,t:,=, 

3 0 2 7 l i  6 i ? i  3 3 2 7 . 4 7  
0 i i  i i v g  Y e 1  

Hax Chi -ti: , t r l  
> . a 8  C.27 0 . 5 2  

6 6.1 Wdr. D e p t b  i:tl 1.33 
C0P.x.. Tots1 C I S '  

7 3 9  
2413?91.8 Con., l k t i l  

5.16 

Length W L d  ' t r l  
i5iS?58.9 3 0 6 0 0 . 2  e 6 7 0 3 3 . p  

332.29 Wertel per ( f r l  2033.52 
Hin Ch El !EL, 6 2 . S :  1127.81 

1215.86 Shear ; I b , ~ q  f r l  0 00 
Llpha 

0.01 
1.01 scream Pawar (Ib/fC 

C O I  
O U C  

Frctn Loss , t t ,  
@ . a n  

0 . 0 0  C u n  "nlune lacre-:c: 
0.06 

172.18 
C i E L Y S S  l f k J  

I I S l  , - . A :  
0.00 C i rn  6 (armll 3 8 . 6 :  6 . 7 4  2 0 . 6  



ciois SSCZI~t i  0CiPL-I Profile lPFll 

W.E. E l c r  I f : l  1 2 2 4 . a )  el em en^ ~ e f: 08 c h m e l  Dioht 06 

Vel Xead ifcl 0.00 WL. n-Val. C n i l  0.085 0 .  C2' 

E.C ~ i e v  ifri 1224.50 ieach  en. i f = )  7 0 . 0 -  81.57 i l 0 L  

CIlL W S ,  i f x i  i l l 7 7 7  Flaw i v E a  114 L C 1  
17321 6 3  '161.77 6911.46 

E.C. slope ifrif:I O O O O D D R  --a [sq f t i  
liiil.63 961.7- 6921.48 

c T ~ L ~ I  1cfs1 :oaoo.oo ? l o w  l c l s i  
6889.19 199 7 5  2911.0: 

Top SrdLh If:: 4 l . l i . 2 1  TOP Width IfLl 2 e 4 8 . 2 1  rla.rS 1 0 8 4 . 5 5  

~ e i  raral  :fr,rl c.40 A.,~. "=I. ( f t t s ~  0 . 4 0  O i l  3 .  i; 

=ax c?: -:h Ift: I C L 7  Hy;r Depth l f t l  5 . 8 6  l i D  6.38 -- .mir .. T2t.L :c fS1  1672594.3 C a n V  (cis) 1192117 5 6 3 3 7 - ?  101OEiB.8  

Length Wtd. l i t '  72.3: Wetted P e r .  IfLI :15:.05 i l l 7 4  1084.77 

"la Ch Zl I L t i  1214.57 Shear iIblr9 t T >  0 . 0 0  0.00 0.00 
Alpha 1 . 0 2  E r r e m  P o w e r  I l b l S L  sl 0.00 0.00 0.00 

rZccn ctri o n 0  cW, Y ~ I ~ . ~  ;acre-tr l  6 6 . 1 ~  21.00 16.30 

c h E ~ ~ s r  ifrr O D D  C w ,  Si i  iDCrFIl 11.91 6 - 0 5  11. A0 

wainlng - me canveyancr lupsrrem div;ded bi d o m s t r e m  conveyar.:el is less 
t h a n  O.? or grearer Char. 1.4. rnir may m*rcaze the need for addlClonal cross sectlanr. 

CROSS SECTI3N F.-: Harwahala 
PWCH: i-1) Reach 1 5 :  16.7087 

c x i c  * . s ,  I:=, 
E.C. slope i f r i f r l  
O Total lcfr, 
Top WidZh IfLI 
VF, T0t.l IfLiSl 
)(ar Chl Cprh ifLI 

1214.16 El-nL 
0.03 W r  > - V a l .  

1224.49 Peach Len. IfLI 
1220.38 llor Area irq LC )  

0.000191 Uea isq LC, 
10000.00 Plow iCLIl 

4 1 0 2 . 7 5  T m  Xidrh i f t l  





1 La C o r d  S L a  EL Cord 
1221.071;-5.R5?li18 8 '4  
1211.071491.B0;:12P > i l  
1Z?i.O716?:.li~l22~.B52 
1221.07i010 61191227.lt' 
l i i l O ?  Z;UP.?bl226.?43 
1 2 2 1 . 0 : 2 4 1 i . 9 9 6 1 2 2 6 . 3 7 5  
1221.072660.2251226.11i 
1221072837.083 1221 7 
: : : I . O i i 0 3 ? . 8 6 ~ : 2 2 i . I 9 6  
i221.0~i210.2411:24.R68 
:22i 0-34>4.133L224 3 6 8  
:221 0 - 1 5 ? < . 3 2 6 1 2 1 3 . 8 3 B  
1221  O-i40?.72ii2Z>.494 
1:21 0- 4327.::1223 633 
1 2 2 i C i 4 4 8 l 9 i t  1223.69 
1T:l.Oi47OB.7?'ili21.5>4 
1211.07dS72.1221223.563 
122;.07dZPi.5461223.704 
1221.075113.1931223139 
1 2 2 1 . 0 7 5 2 9 3 . I R 1  1 2 1 1 . 7 5  
12i1.071481.0761221.925 
1221.075647.2511221.019 
1221.0757136941221 211 
1121,075866,9161221 196 
li11.07603B.044 >:2*  6 
llil.016208.1~21221.716 
1221.076408.71'1:21 9 1 E  
122;.0765?7.8121275.~01 
1221076761.007 i225.19 
1221.07 

Bank B L a :  LtfL P.iahL Caeff ConLr. Expan 
43935141010935 .1 1 

wrrrem w a n b e n t  side s lope  0 h a r i * .  r o  1 0 "ercical 
D o r n r L r e m  rmbn)rmenr ride slope 0 h o r l z .  r o  1.0 "erLlcal 
I-rmur. allou*le rubner.ence tor weir flow = . 9 5  
E l e v a t i o n  a t  which weir £IDW begin. 
Energy head used in rpllluay design 
Spillway height use, in de.1- 
weir crest shape = Eraad Crested 



,,anber of cuivercr = 1 

C u l v e r t  Pime Shape i r r e  Eiar 
C u l v e r ~  11 Box 16 
FrnW "bar: t 5 8 -  Rectangular concreze 
P m A  Scale * 2 - Side tapered; Nore favorable edges 
Solurion Crlrerla = Klghert U S .  EC 
Culvert UpsLm Disr L e n ~ t h  n Value Enrrance Loss CDei E l l r  Loss Coei 

62 -014 . . 
uu*bcr oe Barrels = 9 
"PSLT.M E i e V a t l G n  = 12L4.3 

CROSS SECTION L l Y E R  saT4YLhald 
P ~ C H :  1-10 ilearn RS. 16.6948 

*uyll"9'S I V a l u e s  n*= 3 
STA n vai 5ra n V ~ L  3ta n v a l  

>71$.5?6 . L i ? 5 1 3 9 1 . 5 1 4  .035010.?36 ,015 

sank srn: ~ e t r  ~ i g h t  ~ ~ ~ ~ t h ~ :  c h m e l  coef r  conzr. mpn 
4 3 5 3 . 5 1 4 5 L i l O . 9 1 6  BBlOi.2588 ti6 .I . .. 

Ck055 SECTION OUTPUT Profile (PFl: 

"el Head IfCI 
E.C. EleY C f C l  
r r i r  W S .  rftl 
E.C. Slope if:/fLI 
O Tncal ices1 
Top Nidth lfLl 

Total (frlsi 
llslx C ~ I  mth irrj 
Con". Total iCfBj 
Length Wtd. i ttj 
nin ch EI ( E ~ I  
Alpha 
~ r i t n  LOIS ifei 
C i E 5011 if:) 

Elvnent 
W t .  "-"a,. 
Reazh L e n  , t r ,  
Flow i l len , a q  f r l  
iu-ea irq t r l  
Flow , = f a :  
TOP ILdth I f C ,  
A"$. "el. , e c , r i  
By&, k p r h  ,*:, 
Con" l c f r ,  
Werced Per. i f t i  
Shear lIb/sq Erl 
SLreun Power llbift 61 
C* V o l w e  (acre-trj 
C* 5R iacrerj 

Righr OE 
0.035 
8 6  O C  

J B ?  21 
3 8 9  21 
4 1 3  :3 
8 4 7 . : :  

Wam.inv - The zonveyance r n t i a  1u*.crenm conveyance divided b, doxnrtrem ronveyL9cei i. less 
ctan 0 7 or oreater L h ~ l  1 . 4 .  This MY indicate che need tor addicianal 2ro.s s e c t ~ o n s  

CROSS SECT-ON RTYER: Harwahala 



Bank Sea:  Loft Trighc Lsngchs: Left Channel R i g h r  Cerff Concr. w e n .  
4 3 6 3 . 0 3 1 5 0 2 2 4 1 4  67 77.7151 6 8  . 3  

Left Levee scation= 1 0 9 2 . 8  elw.cion=1224.8>~ 

CROSS SmTlo~ OVPPVT ~rotile l ~ ~ l l  

k-.S. Elev ( t ~ l  1223.15 Element 
V e l  Head (fZ, 

L e f t  08 Channel Riqhr 08 
0.00 W C .  n-V.1. 0.035 0 . 0 3 5  0.035 



E C  Ele" i f : ,  
." .rZ1.16 Reach Len it:) 6'00 7".7:  6 5 . 0 :  

C r 1 ~  h. Z .  : E r r  i2i6.41 r lcr  Area !sq frl 11417.01 185-.Ei 10846.35 
E . C .  Slope  IfCl!:, 0 0 0 C 0 0 1  i v e a  irq f i l  11417.03 4 5 5 7 . 1 3  109<6.35 
0 l r r a l  l c f r i  IUOOO.OC Flov i c f r l  3476 1 6  2123.03 J?Ci.4C 
T~~ xIdm i r r l  4 - 9 5 . 9 6  T~~ *~d:h i f = )  2 2 3 3 . ~ 6  6 3 i . j ~  1417.00 
Vei i 'nral  : t r i r :  0.37 Avg.  Vei. :::,s1 ; 3 5  0.:' T.36 
H~~ chi mth I C T I  9.42 xi.&. ~ep:h r f ~ l  i i? -.60 5 . 6 6  
C o n u  :rLal l C I I i  3 7 4 2 2 7 6 . 5  Conu. l c f s l  I d B i a 2 6  3 794811.3 14600:'.C 
L ~ ~ ~ c ~  W L * .  1tt8 7 . 3 2  tierred per. i f r l  2 2 ~ 0 . 9 5  642.0- 132i.ih 
Hln Ch El ( f r l  1213.73 Shear (Iblsq ttl 0.03 0.01 C 0 0  
Alpha 1.02 i C r e m  Parer ilbltC s! 0.00 D O C  r 00 
FrcCn Loss iftl 0.00 CYT VOlYme lacre-fcl l 3 3 i  1:. 37 1: 6 2  
C b E Loss i f C l  0.00 CYm 5A <acres: 4 . 8 7  2 . 8 5  6 6 2  

ilarni.?g - Divided r h v  cowutee for Lhi. crorr-seczion. 
*a;nlng - Tbe cross-section end p o i n t s  had L o  b~ ertendrZ uerclcally lor :he comured 
warr.mp - The conveyance r a r i o  ,ups:reer convrjance di.Jlded bi. dolmsrre... conveyance, 

than 0.7 or greater char. 1.4. 7hls ;My 1ndlca:e rhe ne.d *or .Cdliro 

sank sra: ~ c t r  sigh= ieng~nr: ~ e t t  cnannel sight coetc  man 
4382435013,921 1 6  90.3011 79 1 3 

CROSS SECTION OUTPUT Profile l i F t l  

. . 
rlor !cfsl 
Top WidCh ItLI 
A"% "el. ! £ L , s ,  
"YdC. DepLh rr:) 
Con". 10tri 
WeLLed Per. lfrl 
Shear IIbirg It) 
S L r e m  Power ,lb,f~ s, 
""m Y o l l ~ ~  I.cre-fL1 - Sl i  1asreri 



sra Hi Card Lo Card Bra ~i card LO cord sea HZ cord L~ cord 
1816-1391226.294 1 2 1 P . 9 7 1 8 2 7 . 0 6 6  1126.11 i21?.P?IPiL 51a1zi5.991 1 2 1 9 . p '  
2 0 ~ ~ - 3 ~ ~ 1 2 2 5 . 9 0 1  1210.97 2 0 9 6 . 9 8 1 1 2 5 . 7 9 2  U19.47ilP1.:661225.656 1 2 1 1 . p 7  
22526'51225.541 1219.97 2310.9\11:25.464 1 2 1 9 . 9 7 2 1 3 2 . 5 1 5 1 2 2 5 . 3 5 5  
2 5 1 4 0 4 8 1 2 2 5 2 7 2  1219.972566.?39I:25.155 1219.972623.9691zi5.155 1 ~ 1 p . ~ ~  



~ a r . k  st.. Lett ~ i g h t  coefr conrr. mM, 
<386.66100P.BOJ 1 . 3  

Left Lev== statxon=1205.2~p E L F ~ ~ L ~ ~ ~ = : ~ ~ ~ . ~ ~ ~  



 an mbanheni ride ~ i o p e  3 hozir. t o  : . G  vcrrlcel 
L T r n 6 1 1 0 M  maniinenr *lac s irpe 0 horlr. to :.a \.erclcal 
WLTXrnum allouable rvbmergsncr to. re11 flow = 9 5  
Eicvarlon a: vhrch wsrr flow beglnz 
rrerp  head used in rpiilus? derlm 
S~lliwav hernhr ureZ m desrmi 

C u l v e r t  Name Shape Else Sean 
C v l i - e r r  ,I Box 10 
F W A  Chart , 58. PeCCangUlar C r n C r r L e  
i 8 W A  Scale 1 2 - Slde tapered. Hore favorable edger 
Sclurlon rricerin = Hlgherc U S  EG 
Cvlverr Epscnn Dlrr Lenglh n "a:"* mtroce Loss CD.5 

I< 6 2  .016 I 
Sunbe; OL s.rre1r = P 
urstreiun ilevarror = 1213.2 

C.n:.ri>ne S Z a L i r n l  
SLa s t a .  * L a  S t l .  ST*. sta. sca. 
4405 4116 4 4 2 7  4 6 9 C  4 7 0 1  4712 4 9 1 1  

CROSS SECTTON R T E E  Haiymahala 
PV^CH 1-16 R e a m  R S  16.6410 

: N P m  



W i Lie? ! t i $  
"el Head i t ( ,  
E C  Llev it:, 
CrlL h i  i f "  
E C  s l o p e  , f l . f r :  
Q Total l c f e l  
Top WIdrh i c e '  
Ye: Tor-: i f t i s i  
Hax Chl Evth ( E r r  
Con" rc:e1 1 c i r :  
Lenqch l?". l f r l  
"in Ch El :f:i 
Alpha 
FI:m LO55 ! i L i  
C b L Lo.. i i r ,  Cum $I ,acres, 

warning - me ewarlon ran id  not be b a l a r ~ c e d  ui t t , ;n  the e e c i t i e d  rider o t  iterationr.   he 
o r o o r ~  used cr l i i cb l  d ~ n C h  foi Lhe w d C e r  li.rfaCe and CDnLlnu~d on wlth LLF Ca1CYlaLlonS 

.. 
secLior Thl. m y  lndlcare the nerd t r r  add:L.mal cross secr ions .  

Warnin< - i*;r,,,g the .t.ndard step irerat,ons, When rhe arsmea water surface was sci e w a i  to criLlc.1 
depth. Che caiculated r a r e r  surtaie Cyne back below c;iClcal deDCh. This mdlcates  !hat there is 
"o l  a ".,Id rulrcrlllcal m s w r  The pzogzyn defaulted Lo crlt;cal depth, 

wore - L(ultiplr c i l L l c a l  depths r e i c  Lound at Lnls locaLion. The c l i t l c l l  d e w h  w i t h  the lowesL.  valld. 
enerm was used. 



Ban* sta. LC'C R i g b L  Lengrnr: Lrcr Channel Pi.hL C o ~ f t  COnLr. Expan. 
1149.196 5 0 2 0 . 5 7  0 1 . . 
SECT~O>< O V P P m  Profile t P F 1 1  

W i .  Eie" {FL' 
x e d  i f r :  

P C  :ier ltri 
C r i i  W i  I L L 1  
a G .  i:3pc i f t t f r i  
Q Total :cis1 
Tcp Wldrh IfLl 

~ 0 t a 1  i E t l s 1  
chi wth I € L I  

c o n v  T O L I ~  i ~ f s l  
Len4ch WLd. i f t l  
n i n  ch EI l f t l  

0 . 3 3  C u m  S i  , ac res ;  

warring - D~uided flow cowutea for this croaa-accrion. 
w , , , , i , i  - me v e l o c l r y  h a d  has ~han.ea h than 0.5 t t  10.15 mi, mi= may rndlcate the need for 

adaLCinnal crass recrionr. 
warnm. - The conveyance =.ria  1upatrean conveyance dlvrded bi dornILream canveyanc., is leer 

than 0 . 7  or grea.er t h an  1 a .  This may rn*icare t h ~  nee* for addxt:ona1 cross sections 
warnang - The enerw loss w a r  greeter than 1.0 fL 1 0 . 3  m i .  betveer the current and previous crorr 

section. mir may indicate  the n e ~ d  fer edditlonal crorr recrions. 

5-y O F  m l N G ' 5  N Y a ' J E B  

Rlver:"arwenrla 

Reach PlYer Sta. nl nZ "3 

Upper ieecb i 
U p ~ e :  Peach A 
:mp" .eact. A 
upyer Leach i 
U s ~ e r  Psach A 
U ~ s e r  Reach A 
UFpFr Peacn B 
VzPer Reach B 
"-per Reach B 
Upper Reach B 
Upper P.Kh B 
Vpper Reach B 
upper Peach E 
upper Peach B 
s2ix:: 
split> 
Eplarl 
SpilT: 
SPilLI 
iPliLl 
split1 
.SPILL 1 R  
E n l l L  I R  
5Plli 1L 
Split IP. 
5DL.C 
5PliC I* 
Split 1s 
SsiiL 18 
S P i i L  IB 
Split IS 
SplrC 1s 
S P l l t  1s 
5Fl.t 15 
s p l i t  in 
Split 1s 
6 y l l r  18 
S i l i -  1B 
UPPLI. Hid Peach 
Upper M i d  Peach 
upper Xid Reach 
UPpr Hid Reach 
Lover Hid Peach 
sorer Mid Peach 
Lower X i d  Leech 
Lover Xid Reach 
L D r L r  *id Leach 



i P h t 2  
L~~~~ X e ~ c h  
LauEz reach  

Reach 
P ' l C h  

L~~~~ Peach 
iwpr reach 
imer Reach 
1-10 Peach 

Eyllc 1A 
5;11c 1A 
51.1Lx 1E 
5;11t iB 
Split le 
split 18 
Split I 3  
6 ~ 1 2 2  16 
Cpli: 18 
Epl;: 18 
Epll: I b  
spllr II 
Spllr 1: 
rlFper M i d  Reach 
rlFper "id Feach 
Lroper nrd Reach 
upper nrd Reach 
Lower nrd Leach 
L o w e r  nra Leach 
L W L X  Wid Reach 
Lcrer Ire  Reach 
Lower M>d P ~ a c h  
Laver H-d Lrach 
Lower Hld b e a c h  
LDYET m a  P L I C ~  
Love: Hid Peach 
sy;:c> 
Fpl;:2 
Spl:L1 
SpllL2 
Lower Reach 
Lower Reach 
Lower Peach 

315 C 8 i  
03' . O b 5  
. O > i  , 075  
D l  i 075 
0 3 5  C7i 
,035 D 7 i  
. 0 3 6  .DP: 
,035 . O e i  
,035 a e i  

035  , 0 8 5  
,035 ,061 
, 0 3 5  .025 
, 0 2 5  0 8 5  
,015 065 
. 0 5 5  . D P L  
I i 3 5  , 0 6 5  
3 ? E  0 3  

1 4 0  140 
132 116.2141 
115 111.1756 
3 0 5  351.3501 
100 111.028 
2 4 7  435.>::> 
3 9 8  4 6 6 . 6 1 5 1  
5 1 1  6 5 5 . 3 7 1 6  
ji5 317.?601 
570 5 9 4 3 i j B  
5 7 7  1 7 9 1 6  
5 3 d  5 5 8 . 4 5 6 7  
2 5 5 4 . 2 1 1 9  
6 &65.G51% 
163 180.466' 
1 232.8115 
166 2 O D . L B 1 5  
1-5 iO7.BOBP 
171 186.7914 
4 5 3  a 6 1 5 1 1 1  
I P P  4 2 5  e 1 8 6  
3 3 8  a i l B 1 4 1  
j 7 7  3 E l l B 5 5  
4 4 1  4 5 6 . 6 1 8 5  
421 4 4 5 . 8 3 4 4  
407 421.507 
151 346.1658 
??; 400.1655 
3 8 4  d06.012 
390 4 1 P . F 7 1 5  
337 3 6 L i . 4 1 3 6  
2 3 5  <l:.lP26 
331 410.0502 
365  411.1171 
2 2 2  2 9 5 . 6 2 6 5  
378 4 2 5 . 3 7 7 6  
4 5 2  4 - 4 . 4 2 6 7  
L 6 G  t 3 1 i O i 3  
55'1 6 0 1 . 2 7 6 6  
5 3  5P1.PS1V 
5 8 6  5 3 5 . 6 7 9 2  
501 5 5 P . 1 3 A 1  
630 5 2 6 . 5 6 3 6  
5 1 0  5 4 2 3 2 5 B  
4 6 0  4 6 3 . 5 5 2 1  
5il 5 5 3 . 6 7 7  
5 5 7  5 2 3  ,156 
523 5 8 4 . 0 2 2 5  
4 560.ilP7 
0 5 3 2 . 6 4 6 3  
1 5 3  4 9 3 . 6 8 6 6  
L19 512.2101 
1 1 4  5 0 0 . 3 1 5  
391 1 3 4 1 9 6 6  
4 9 0  21:.0117 
360 5 4 5 . 0 8 5 3  
431 J P B b 3 i  
401 4 8 0 . 8 4 2 '  
4 2 3  5 0 3 3 6 8 1  
380 501.3624 
J I B  487.51ZR 
2L1 508.1319 
2 5 6  5 3 7 . 2 4 7 7  
161 3 3 9 . 3 3 6 8  
70 8 1 . 5 6 6 8  



cprrr Reach ii 
upper %rack * 
mper Peach i 
Upper Leach i 
G:,Pe: irarh * 
CFi'? *each A 
upp.: Reach Y 
upprr Peach E 
iippe: Reach L 
c.ppe: Reach 8 
upper acai)i 8 
U ~ v e r  leach B 
Lipprr Leach B 
upper reach B 
S0liii 

sp i1 t i  
di l l : :  
*piit i* 
SFIZL l* 
i p l l r  13. 
icllr li 
SFilT I* 
Spilt li 
ipllr IE 
i p i r r  li 
S p i r t  IB 
SF:': iB 
5%;:11 IE 
i g l l r  iB 
si1;t 1E 
SilXt 1s 
S ~ i l t  le 
CL:ix: 1E 
SPlX. IF 
Uppel Sld Beach 
CIPPP' Hld PeDrh 
Opp-r H a i l  leach 
UFP" Hld Rerch 
i,:rer i?rd Xsach 
Lower "id Reach 
Lorel h* Reach 
L.0r.r llld Reach 
Lower Eld leach 
L o w e r  Xi6 Reach 
ir*er )I>* FeDch 
Lower H>d Reach 
,.rvrr Hld Reach 
Split2 
Spl-Li 
S P i l L 2  
i ~ l r r 2  
i o l e r  Reach 
?rorrr Reach 
Lore: Reach 
Laxer Reach 

P r o t l l e  Output Tahle - Srvldard Table I 

i each ~ i v e r  S L ~  Q Total HI" Ch El W.S.  Elev Crir  W . I .  E.c. E ~ N  E . C .  slope \'el ~ h n l   lax *ea TOP w i d a  
PrDvde I Chl 

icfri i f e l  l e t ,  I L L )  I f C !  :fC/tC! 1I11.1 1.q t r i  I t T ,  

Upper Reach i iO.0000 lC000.00 111b.36 1415.3. 1 4 1 5 . 5 4  1418.15 0 0 0 8 2 8 7  
149.71 1.00 12.95 772.16 



3pper Reaci. A 1 9 9 7 3 5  
I B G  6 0  5 . 2 1  

:,ppsr Peach i i".?4SB 
2 7 5 . 3 6  0 . 6 9  

G p p '  Perch X 1 P . O O I 2  
5 3 8  33  0.66 

urpei Leach X l?.e36: 
B B ?  Qi 0 L 1  

uwer R=ach i 12.0173 
c:: i- 0 . 5 6  

cWer Reach B : * . 7 3 4 9  
It5 4 1  0 . 4 6  

Upper P ~ a c h  B 1 1 . 6 4 6 5  
501 0 9  0 . 5 5  

upper P ~ a c h  B 13.5602 
4 4 7  6: 0 . 4 4  
Cpger Reach B 13 A 5 8 7  

4 3 4  3 5  0 5 1  
c ~ ~ " :  Peach B IP.??6i 

10-1 i l  0 '6 
ilirer RIach E 1 9  Z 6 6 S  

6 9 6 . 0 <  0 . 4 6  
ilgper Peach B 19.1607 

15'-  95 0.21 
Lrpie; Reach B I? 0 5 5 1  

91- ii 0 . 6 7  
Si:I ;Li  1 9 . 6 8 7 2  

0.:: 
split 13 19.0153 

O S Y  
5F . l~ :  18 18.9337 

0 . 3 7  
Spll: li. 18.1560 

0 . 5 5  
%I;: ib 1 8 . 7 7 4 4  

0 . 3 3  
SrlrC 18 1 6  7184 

o s i  
EpllL 19 18.6184 

0.;: 
Splir 16 1 B . 5 4 B 5  

0.6" 
Epo=r Hid Reach lt 3 6 7 6  

: 6 8 9  e l  0 1: 
Lpyr~r * i d  Reach 1 8 . 8 5 2 6  

199Z.57 0.33 
17v~er i r e  Reach 18.742b 

1625.39 0 . 4 9  
VPpez "26 Reach 16.6296 

l i 5 1 7 a  0 . 1 2  
Lower Bid Reach 18.5211 

127- 8 8  0 . 3 3  
Lower Mld Reach 18 3661 

1565.60 0.29 
Laxer H i d  Reach 1 6 . 2 8 3 4  

i701 9 3  0.33 
Lower Xi6 Rea:h 18.1956 

1 7 4 5  13 0 . 2 9  
icrez Bid React. 1 8 . 0 8 8 8  

115: II 0.40 
Lower MId Reach 17.9677 

1912 87 0 . 2 9  
Lower H i d  Reach 1 7 . 8 7 7 1  

1 7 6 4 . 2 6  0.11 
Lover Brd Reach 17.7710 

2111 I1 D 25  
Lower Mid Reach 17.6702 

2 4 8 6 G 6  0.16 
iplrL2 17.5881 



0 . 2 7  
ii.lliL2 17.0Oi3 

0 ii 
SP1ICi  11.3961 

0:i 
S F i i C i  i-1420 

1.01 
Lower Peach 1 7 . 5 1 6 7  

0 . 3 1  
Lover Reach h.4714 

0.1: 
L L Y ~ I  Reach n.3602 

0 . 2 6  
mYeI P=&C> n ~ s s i  

0.31 
L O W P ~  leach 1'.1738 

0 2 ;  
L o w e r  Reaci n.0788 

0 3 C  
Lover Peaxb 16 9 8 6 5  

0 . 0 4  
1 -10  Beach 16.8902 

0.01 
1-10  leach 16.7885 

0.0: 
1-10 Peach 1 6 7 2 d 2  

0.01 
1-10 Peach 16.7087 

0 15 
1-10 Reach 1 6 . 1 0 1 7  
1-10 Peach 1 6 . 6 9 4 8  

0.43 
I-10 Peach 16.6789 - - 

0 01  
1-10 Peach 16.6642 

0 19 
:-:O Reach 1 1 . 6 5 5 6  
7-10 Rsl;h 1 6 6 a 7 0  

0.68 
1 -10  Pracl.  16.6161 

1.16 

prricr ie  ourput o able - srandar2 

Re-cb live: SLa 
Crovda * C h l  

LTrper Reach A 20.0000 
14: -1 1 . 0 0  

iis**r leach A 1 P . 9 7 3 5  
1 8 0 C i  5 . 2 5  

Jppel: Reach i 1 9 . 9 4 5 8  
171 1 6  C . 6 1  

V F V F ~  Reach A 19.9052 
5 3 8 . 3 4  0 . 6 6  

Uiper Peach A 1 9 . 8 1 B i  
889.05 0.61 

Upher leac?. A 11.8173 
811 5 -  l . 5 6  

7pper Re-ch B 1?.7Jl9 
4 6 5 . 4 4  0 . 4 6  

Upper Leach B 19.6465 
iOi.09 0 5 5  

llpper Reach B 1 5 . 5 6 0 2  
an cl 0 . 1 4  

l ~ ~ e r  Reach B 11.11887 
1 9 4  3: 0 . 5 1  

U F F . ~ ;  leach B 19371: 
1078 Sl 0.16 

-per Peach B 19.2665 
1 P 1 . 0 4  0.16 

liFper l e a c h  B 1 1 . 1 6 0 7  
15 .8  1 5  0 . 2 4  
"Peer leash B 19 0 5 5 7  

9 5 -  6- 0.67 
Spl iCI  13.6872 

1 . 6 4  
iilrtl 19.6911 

0.76 
Splill 18.5997 

0 . 2 2  
split> 19.5616 

0 60 
5 ~ 1 i L 1  1 9 . 5 2 2 1  

0 4 i  
Eplitl 1 9 . 4 8 6 4  

0 . 6 7  
Splx:l 19.3980 

0.40 
Svlir UI 19.3216 

0 . 1 4  
Split li 19.2198 

0.66 
S p l i t  r̂  19 .1171  

0 . 2 8  

T e l e  1 

0 ToLai #in Ch El W . S .  Elev 

l C f S i  : f c i  I f C I  

10000.00 iO i O . 3 6  1 4 1 5 . 5 '  

l O O I i O . 0 0  i i 9 0 0 P  1192.00 

10000.00 1389.05 1 3 9 4 . 7 4  

LOOOO.00 1371.10 1 1 8 9 B l  

1000(1.00 1 3 7 a . 3 0  1382.58 

10000.00 1 1 7 2 . 5 5  I l 7 B . 9 7  

9180.00 1165.31 1372.16 

P I R O O 0  1 1 5 9 . 8 5  1 3 6 5 . 7 4  

SlBD.00 1153.58 1 3 5 7 . 8 4  

9 4 8 0 . 0 0  1347.87 1 1 5 1 . 5 8  

9d10.00 1 1 4 O . B L  1342.91 

P l l O . 0 0  llll.0L 1 3 3 3 . 3 2  

9180.00 1324.61 1 3 2 6 . 1 2  

9a30.00 1215.79 1317.79 

5 2 0 . 0 0  1372.00 1 3 7 3 . 3 9  

5 2 0 . 0 0  1 3 l l . 1 7  1371.45 

5 1 0 . 0 0  1 3 6 5 . 1 1  1168.a7 

5 2 0 . 0 0  1161.27 1166.39 

1 2 0 . 0 0  1 1 6 0 . 6 8  1163.81 

5 2 0 . 0 0  1357.30 1160.81 

5 2 0 . 0 0  1152.11 1354.51 

l o 0 0 0  l l r 6 . 7 6  l 3 i B O B  

100.00 1341.01 1342.16 

100.00 1336.01 1316.38 

100.00 1127.96 1323.46 

100.00 13:1.21 1132.72 

C r i L  W . S .  E.C. Elev E.C. 51opt 

( f i !  , f L i  , t C , t C i  

1 1 1 5 . 5 4  141ti.15 O . O i l B Z B 7  

1195.01 l a 1 2 8 1  0 . 3 3 6 3 1 0  

1195.26 1196.78 0.030783 

11OO.II 1 1 P 1 . 2 4  0 . 0 2 6 5 7 4  

I382 6 9  IJBI 4 6  0 0 2 d 2 8 5  

1179.09 1 1 7 P . P B  0 0 2 3 3 3 0  

1371.96 1 3 7 3 . 2 1  11.012764 

1355.72 1366.30 O.Ol?i58 

1 : 5 ? . 8 1  1359.01 0.013272 

1351.82 1153.03 0 . 0 2 0 5 5 5  

1 3 4 2 . 9 7  1143.53 O O l l l O P  

1 3 3 1 . 7 6  l334.77 0.021iZ1 

1326.12 1326.13 3 006491 

IllE.11 1119 .56  O O d 7 3 4 1  

ll7L.28 1178 40 0 . 6 1 4 1 6 1  

1171.45 1371.68 O O l S O I l  

1367.44 1368.36 0.005296 

1 3 6 1 . 7 7  1166.71 0.018469 

1363.92 0 . 0 0 9 9 0 0  

1360.46 1161.12 0 . 0 2 4 9 1 e  

1151.71 1 1 5 1 . 6 4  0 . 0 0 8 6 1 4  

1317.49 1 3 a l . 1 4  0 0 0 7 2 3 1  

1112.00 1112.26 0.034600 

1136.25 1116.17 0 . 0 0 8 5 4 4  

1129.27 1129.6& 1.01aaa7 

1322.50 1 1 2 1 . 7 8  O . D O ~ ~ I O  



. , 
BFlli Is 1 9  2 4 0 0  

O l i  
Sr>lx: 1E 191611 

0.6" 
Split 1E i9.0816 

0 . 3 ;  
s ~ l i r  XB i0.0153 

0 . 5 9  
i p l l :  is IB 91'- . ., .. ".. 
Spl:: iB 18.8560 

0 . 5 6  
SPlli 18 19.7iat 

0.1 
iplrr ld 18.7184 

a 54 
Spl;t :E 1s ,6381 

0.11 
5p1lz  LB I B C O ~ S  

0 . c -  
L T ~ ~ C :  Mid Reach lB.3676 

lli' i i  0." 
I-p" Mid Rench 1 8 . R 5 2 6  

1592.5- 0.33 
Imper H i d  Reach 1 R 7 4 2 t  

1 6 2 5 . 2 0  0.49 
U m e r  nld Reach 1 R . 6 2 9 6  

1711.74 0 . 2 :  
imrcr Mid Reach i9.5237 

i17- 88 0.37 
Lrrer Xld ieach 16.3361 

I S 6 5 6 0  0 . 2 9  
Lover Mid ieach lt.2334 

lie;.?: 0 . 3 3  
Lrvz: nld leach 13.1156 

h<i.i? 0 . 2 1  
..owe: B i d  i e o c n  I i O B B B  

I R ' i l i  0 . 1 0  
Lour; Mrd Reach 1- 9 6 7 7  

1 3 : 2 . 8 -  0 . 2 9  
Lou.; Hid eench h.8771 

li61.:6 0 . 4 1  
Hid Reach x . 7 7 1 0  

2 1 9 2 . j l  0.21 
Lover Kid Reach h.6702 

2 4 8 6  0 6  0 3 i  
spiii2 17 i r e ,  

6 . : -  
CPIlLZ l 7 i l i 3  

O C i  
Split2 17.3565 

0:i 
split: 17,1420 

,.Ti 
Lover Reach 17.1767 

0 3 1  
Lover R ~ e c h  11.4734 

0.32 
iorer icach 17.3602 

C 2 i  
Lower Reach 17,2691 

D ? , d  
irwer Reach 17.1718 

0.23 
Lower Reach 1 7 . 0 7 8 8  

0.35 
Lower Beach 16.?861 

0.09 
1-10 icach 1 6 B 9 0 2  

0.04 
1-10 I e a c b  1 6 . 7 8 6 1  

0. DZ 
1-10 Peach 16.72d2 

O D 1  
1-10 ieacb,  1 6 . 7 0 8 7  

0.15 
1-10 Bench 11 7017 
1-10 Xcac>, 1 6 6 9 4 B  

0 . 4 3  
I-10 Reach 16.6789 

ERRORS WA@NmCS iWD NOTES 
Errors Warnings m d  NoLee for P l m  : Q=10000 

Xiver: BaxWehalS Reach: Upper Reach I R5: 20.0000 Profile: P F I i  
Warning - The enarW eWaLion could no. be balanced viLhln Lhc specified number of iterations. 



depth 15r Lh" " l f r r  6LirEnCe L,b CcnLlnYed on W l L h  rhe ;a:cu:ationr 
iarnrng - me i..icciry heas has chm.gea by more than L . S  f r  10.1: m. ~h~~ may indicnre the need for additxona: c x o r r  

r e C L i i n L .  

warning - The c;n,.eyance rar15 ,Lpsrrean crnrLyMce divided by ;ounrtreaL% conveyMcL, is less Lhnn 0 . 7  or grearer than l i  
T h i s  r a y  mdlcnre  zhe need LO: adiirlcr.al cross recalcnr. 

warn1r.g - Tae enerW l o r *  war gre.:er rh&-. 1.0 r r  i n  3 . I .  bLrvern tine and prevlcvr SLcLIT . .  rnir r a y  

mnd:catc 
the ,,..d tor addlt;Onai cross recrioar. 

warnLng >>ring rhe standard step irern~ions, when the rnsrvned rarer surface w a r  rr: e q ~ a l  r o  crlrrcal d c ~ r h .  =h= 

ialculs:ed 
yarer rurfacF cane back *law crirlcal l ~ ~ t h .  Thi. I r . d ~ ~ . r ~ *  there is ,,or a valid rubcrlcicnl anrrcr m e  
provrnn defavlrEd L O  crlrrcsi d c j r h .  

River: ~ ~ ~ q . r ~ h a l a  +each: Umer Feach i Rs li.9715 Profile: PFRl 
warning - The vel ;~ , ry  head ha. ;hanged by =are than 0 . 5  f r  10.15 This LMy maicate rhe nerd tar nddlcinnal cross 

secc1ens 
wamrn. - The rn>ve).ance rarlo ,up.rr.m crnveyance divrd~d by d0"*rream conveyance) less Lban 0 . 7  o r  greater than 1.4. 

Thrr m y  inaicarc the nerd *or addlllsnai c r o r r  rectloil . .  
,darning - The enerw 10.. was khan 1.0 P L  I3 1 r n l .  h L r r L n  =he ~ ~ ~ * e n r  rn.d previous cross rect lon Thl. rra). 

indicar. 
the nccd for addzrlcnal cross rc-llonr. 

slwr: ~ ~ ~ ~ ~ h ~ l ~  l e a c h  Upper Peach i i s :  iO.9451 Profile: PP61 
w.r.l"g . The cr;.s-secrlm end point. had r r  be .xzended rcrrlcaliy tor the coqute.3 rarer surface. 
knrolng - m e  veiacrcy head ha. changed by more r h u  0.5 EL ( 0 . 1 5  m, Thlr m y  >na>catc the need f o r  additlanal cross 

S ~ C C ~ O ~ .  

warnin. - The conveyance r i t r r e  ,upr:reM ccn.,eyance divided by aormrrrervr conveynnce, is less r h m  0.7 o r  greater :ha" 1.4 
Th>* m y  indicate Lhe need irr addirlonal crass reotionr. 

- The c;oEr r . s r l o r  ha6 be ucrtically k i n .  rhe ;rirical depth calculations. 
w.i,?rw - Ttr enerw loss war greater rhan 1.0 f; 10.3 r n l .  bctvean the current and pre,.iour crorr recr,on. T h l S  m y  

mdicate 
rhe need for addlrlanal cross rrcrions. 

warnmg - Th. Daimbol;c search nethod fa i l ed  to converge on critical depth. The progra.  will r r i  Zhe cross sectlo" 
sllce.recanL rerhrd Lo rind cr:rlcal depth. 

R ~ - . ~ ~ :  ~ ~ ~ ~ ~ ~ h ~ l ~  R ~ S C ~ :  upper ~ e ~ ~ h  A ei: I ) . P D S ~  profile: e s l l  
warnm. - The .ielaciLy head has changed bu "ore rhar. 0 . 5  f t  10.15 m , .  This LMy indicate the need for .ddiLionnl crorr ~. ~ ~ 

srcr icn. .  - The cross sectlo" had to be vertically dcrlng :he crlricnl depth c.lcularionr. 
- ?he loss than 1.0 ft ( 0 . 3  1 1 .  between the current and previous cross accrion. T h i s  m y  

l i l d X C l i C  
:he need tor adaxtional sections. 

warnin. - parabolic =-arch f a l i e d  to converge on crirlcai depth.   he n r o g r ~  rill tr i  the c r o s s  section 
~ l l ~ ~ r s e c a n r  mprhod ro tin* crlr~cal devrh. 

L i v e r :  narSunhnia Reach "We' Peach A R5 1 9 . 8 3 B 7  Prollle: PPtl 
*irmmn - The ve loc l iv  head has chanoed bi mmre than 0 . 5  f t  1 0 . 1 5  ml. This may indicaLc the need to: additional crorr - .  

SeCLlOns 
llarning - The energy iosr war greater than 1.0 fL 10.3 ml. -tween the current and previcur cross s e c t i o n  This LM) 

lndlcare 
:he need 5;: addl;icrai cror. sections. 

warnin. - The yar&nillc search m.thoJ c a l l e d  r o  convcrg. on critrcal depth. The progrm rill t r y  Lbe crass section 

6licelrecani rnerhod i o  find critlc.1 depth .  
Nore - nult;~ie cr1ticai depthr frmd at thi. location. The c r i r i ca ,  depth with Lh. l o w e s t ,  valid. water surface 

was 
"red. 

Elver: "arqdahala Reach. upper Reach i Pis: Is .Bn3 Prcflle: P P l l  
*.minS - ilvidcd r ia -  c o q u c e .  tor Chl. cros.-rcctior. 
Warning - P e  energy loss greater rhan l . C  fL 10.1 mi. between the current and rlreviovr cross re;tion. This mi' 

I"dli-ate  
the need f o r  .dd:Tronnl crosr rcctlons. 

- me parabolls search nrchoa fall.d to on crltlcal deprh. proqram ~ 1 ~ 1  cry the cross recrmn 
s l r c e i s e c M ~  method t a  :mb crirical denth. 

Nore - .ulr;ple cr,rlc.l depths rere found at this location. The cril1c.l depth wit>. Lhe ,ore.t, valid, ra rer  surface 
was 

"red.  
~ i ~ ~ ~ :  Sarqdahala Reach: Upper Reach B RB: :9 .7319 Profile: PFll 

warning - ne energy loss war g r a a ~ ~ ~  L& i 0 f t  (0.3 ml beereen the current and previous crorr section. ~ h i r  
indicate 

the need ior additional cro.. 
River: Harwahal .  leach: Uwer Reach B L I :  1 9 . 6 1 6 1  Profil-: PP#l 

.darning -   he l o r r  greater riur. 1.0 f r  10.3 mi. between the current md previous cross section. ~ h r r  may 
lndisare 

Che "ere  f o r  addlrlcna: cross rectlons. 
Liver: Harwahals Xeach: Upper Reach B RB: i9 5 6 0 1  Profile: PFl: 

warnins - The merw ep>.r1on O D U l d  rat be balanced r l r h r n  the specified ot ILerationr. The prmgran ~elecred the 
water surface that had chc least m u r  oc ezror between conpured and assumed val.aes.  

warning - m e  loss than 1.0 f r  i0.3 m,. berrecn the prevlour cross rhrr m y  
indicate 

Lhe need tor  add1t:onal cross rec t1o i ls .  
Warn>". - Dur1n. the standard r t e D  ,tcrationr. *be" the asrvned water surface war set cw.1 to critical depth. thr  

c.lculate.3 
ratEr surface  cm back belor rricxcal deprh. ~ h i r  indicates rhar there is not a r m l ~ a  subcrlr~cal answer.  he 
oroqram aetaulred to crlrica~ deprh. 

River: Harq,nhala Reach: Upper Reach E R 5 :  13 4887 Profile PPtl 
w.m,ng - The energy loss w a r  grearer t h v l  1.0 ft ( 0 . 3  r n l .  bccweeo the currcnL m d  pre,.iour c r o r r  reccion. This my 

indicare 
rhr need f o r  addllion.1 crmrr .ectionr. 

N ~ L *  - frogram found s u p r c r l t l c a l  flaw starting at this cross ar:rion. 
Riser: Hsrwahal. Erach upper Leach B i(s: 13.3361 Profile: PPll 

warnxnq - The En.rW emrntion could not be balanced r l r h r n  the s p e c i f r e d  ~"nber of iLeraLions. The program used critical 
depth for the water s"rlnCc and i-onirnued on with Lh, salc"lationr. 

warning - Dlvlded H o w  c o w u t e d  for this crarr-.ectlon. 
warning - me energy 10.5 w a s  greater than 1.0 f r  I D  3 ml. between the current md PTCY~DYS C T O + ~  I O C L ~ O O ,   his LMY 

Indlcmre 
Che need tor .*dirion.l c r o s r  sections. 

warnin. - mrin. the SLnndard step iceration.. when the a s s m a  surtmce w a r  set ewal to crit1c.1 depth. the 
calculated 

rarer rurfacr cane back blow crirical aept>. T ~ I S  rndlcates that thrie is n o t  a valid ~ u b ~ ~ i r i - a l  answer. ~ h c  
pragrm defaulted Co critical depth. 

w.rnlng - Tne p a r ~ b a l l c  rearch mcthoa failed L O  converge on critical oepch. ma prYiran .,ill trj the section 
slicelrccm. method To find critical deprh. 

~ o t e  - mitipie c r i c l c a l  depths verc found a t  :his location. me critical depth ~ i t h  :he lorerr. v m l i d .  rater surface 
was 

used. 





TlLE raj. 1nd1c.C. the need for a d l l r i o i i a l  czr.. rectlons 
Yarning - The e.e:w ;or. "as Char i . 0  l: 1 0 . 3  n .  betveer rbe curre== and Drevlour cross r e cc l cn .  ThlS ma) 

indicate  
:he fox .ddlr.lona: c r o s s  r e c : > m r .  

River: gargi.hala L e i l c r  iplic li . 1 . 7  Profile: P F l l  
warnmg - D;..rded L i a r -  c0pu t e . i  for this cross-&ecrlr'. 
wainlng - ~ h r  ~e?~~:,ar.ce ratlo :upstre- ;;-.ueybqcc tirvlded by downstream convoyar.cel 1% less rhan 0.7 or g r r a r e r  than l a .  

T ~ X S  ~oi;carc rhe need trr a d d i r ~ c n a ~  cross re:;lonr. 
warning - The enerr, ,css rrr grearer rh- 1.5 Lc ( 0 . 2  m ! .  netueen the cuzrenr and prev>our cross recr1.n. ThlS W' 

=he need :or .dC~Llonal rrrrs secL,cnr. 
P-luer: Harwahala Reach 5pl:r li E5. 19.CZi; Profile: PFIl 

wDrnlns - Th. ranveyance r.=lr ,upsrrem ;>n\.eymce d>vlaed b, *ownrtreur CCnveyMce; is 1e.. L h l n  0 -  or greater :ha" i d .  
TIlS may lndlcarc  Lhe need to; rddl:ior.a; cross secr;ons. 

Warnrng - The enerW Lass grearer tban 1.0 i r  (0.1 i n ) -  betreen the currenz md prei,lous cross  r e c c i o n .  Thls ;hlj' 

m i x c a r e  
rho i.ec* 'or amlrlanal  crcrr secrrons. 

.. Tnc merho* :axled .o convergF on crir;ca. d e p t h .  The nzogrm 'ill c r v  the cross recrror 
I~lcr.se~an: r; tin* crl:;;a> depth 

xotc  - ~ ~ : : ~ ~ i ~  c r l ~ i c a i  depth= m u i d  a t  chis location.  he c r i r ~ c a l  depth vlch the lowcrc. u-lrd. varer sureace 
-2s 

"red 
P ~ ~ ~ ~ .  ~ ~ ~ ~ ~ ~ n ~ l ~  i e a r h  splr: :A R S  1 ~ . 9 ~ 6 i  ~ r o t i l ~ :  e P l l  

warnmg - The c;nveyance r a : i >  luPsLr~Ml COn..-eYbnCC di...id?d bi d o h i i ~ T r e K  C O z Y e Y M C e l  is less than 0 . 7  or greater than 1.4. 
TkIS w, ;n*icsrc :he need LC: addiclonal cross sccrronr. 

*ram>". - The cn.rm. 105s war grFarFr C h a r .  1.O tL (0.3 m , .  b e C r e F n  :he currcnr m.* prc.,iour cross secc1cn Thl. r a y  
indicate 

:he need for a d d i t r o r n l  cross r e c r i o n r .  
warnlng - me parabolic search method f a i l e d  to converge on crzrrcal b e ~ c h .  =he progrln rill c r y  th- cross recrlon 

s,lccrseconL inerhod co find crlrlcai depzh. 
wte - ~ ~ l r ~ ~ ~ ~  critical neprhs coma :his locarian. =he r r l r rca :  dcpch rich the lowerr, v a l i d .  water sureace 

"BS 

=red. 
~ l v c r :  Harwahala icach: Spirt ll RS: lB.9165 Prorile: PFbl 

Wanln.  - The encrw equatzon co";d not he balanced "irhln Lhc rpeci: lrd " h e r  of i r e r a t l o n r .  The  pragrm "red crlrrcal 
depLh tar rho rarer ruriace and concmue* on ulrh the caiculoclonr. 

wammg - *hc c o n v c y ~ c e  ratio lUpetreln onueyancF divrded ih. downstream conveyancel is less than o or grearrr than 1.4. 
This nag indicate the nee* f;r addrrlcna; crorr r e r r ; m r .  

w.rn1r.g - The enerw lass w a r  greater Char. 1.0 r r  lo . '  in,. between the currcnr and pre,.iour cross recLion Thl. mn? 
indicate 

=he "rod  tor  a d d i t ~ o n n l  cross rect1unr. 
warning - hlri.>g Lhe ~Z..,dd.* rre. irer.r;*n.. when the a a r m d  race; rurtace w a r  cwa, ra c:irlcal depth, the 

calculaccd 
rarer rurtace c l n e  back belor crrtlcal depth. Thi' ,naicacer that there ir nor I r..ii* rubiritrcal =.,suer. The 
srogram d e t a v l t e d  t i  crlLlcai  dcprh 

sarning - ?he para.ol;c method Lalied to converge cn cricxca, C c ~ t h  The program ri l l  try =he cror. rccc1on 
rizce . E C M r  method TS. find c r r t l c a l  depth. 

N o c e  - WYIL1p1e C C I L : C a i  depths were fomd at Lhlr loidrlon The C r l L i i d l  depth w i Z h  the l o w e D r .  Valid l a t e r  surface 
we- 

-..- 
R ~ v c r :  H a r ~ a h a l a  Leeoh 5pllT IB 1 5 :  19 3 1 5 6  Praflle P F l l  

w.mmg - The crnuey&r>ce rarzo luprlream crnvcyance drr.;ded by *swnrrrem conuepancc, rr ,*r. than 0 7 or crrarcr than I 4 .  
~ h l r  m y  ~od;carc  rhe need :or adb.rlonal cross rrcc;onr. 

Warnxng - The encrw loss w a r  greater chan 1 . C  tr (0.1 ni. brcu.cn the current m d  prrvlnur cross recr lon.  T h l s  nay 
indicate 

the need for addlr icnal  crrrr r c c t l D n F .  
war-ins - The parabo1>c rearch method f a r l ~ d  r o  ConvFrlc on rrxcica: deprh. The yr0.r- ril l  c r y  the cross  section 

rl1celrccar.r method co ti"d crillcal depth. 
xa:e - ~ l v l i r p l e  rrlrlcal depths were fru.d at thls :0catiun  he ;r lc lca l  depth r l r h  the lowerr,  v a h d ,  

was 
use* 

I;aer: HarwehAlDi Peach Spill 1B P-5: 2 5  2400 F r o t l l e  PFil 
,*arn>n9 - The cmr-eyancc raria ,uprtrem conveyancp dlv;ded * domnrrcam conveyance, ir less than O 7 or grearer than 1.6. 

Thrs nay indlcare  the need Lor ad6lrlan.l cross secclcnr 
warnxrg - =he eaergy iars w a r  greorer than 1.0 it 1 0 .  P I .  betwren the correni prei.lour s r c ~ i o n  nrt nay 

lndlcare 
the nee* for addrtlanrl crorr s.ct1ons 

River. n n r ~ a h ~ i a  iieach Splx: IB P-5 19 L61i ProL;le PF.1 
warnin. - The enere, cw.LlDn could nor be balanced -rl:hln .he specitled " h e r  0:  xceratronr. The progrm "red crlc>ca: 

depth Lor the rater surface and corr;auca on r r r h  =he calcularronr. 
warning - nlvrded f l o w   mure red f r r  rhlr c r o r r - r c r t ~ o r i  
Wemmg - The ranveyanr~ ratlo iupsrrem CDnveyMcF divided by downstrean cDnveyanccl ir :ess rhen 0 ' or greater rhan 1 1 ,  

This mi' lndicilre the nee* tor .ddltlon.l c r o r r  rect;unr 
Walnlng - The energy ierr was greater than : 0 f L  (0 ' 1, betreen rhc current and Prevrour crmss recr10n Thl. may 

ma>caxe 
the need for addr:lon..l cross recrloz.. 

warnlns - nuring t h e  standard step iccratlons. the a r r m c d  surfacF war eqvai to c r i r i c a ~  depth, rh. 
calrulatcd 

rater rurtace cMic k c *  be,- critical depth. mlr l n d i C a L e .  thar there i s  nor . V a l > *  rubcrltlcnl anrrrr The 
P ~ O P I ~  defaulrcd to c r l r ~ c a l  d ~ p C h  

WamLng - The p b r h l l c  *=arch nrchod fallcd co converge on c i l C > c n l  d.p.h. The prosram Will try t h ~  cross sccllon 
r1>ce,recaar method to trn* c r x r i c a ,  depth. 

~ o t e  - m l t x p l e  c r l r ~ c . 1  deethr r e r ~  four.* ax :n~+ locatLon =he c r ~ ~ ; c a ~  depth with the louest. valid, suitarc 
-- 

"red 
Rlver: H a r ~ a h a l a  Reach SplrL 18 L5: 1 9 . 0 8 3 6  Procrle PF.1 

~ernrng -   he e n e r n  e ~ o c ~ o n  co.iid not h balanced rrcrrn the 6pecif:ed nvnber of lrererions me program the 
roc.= surface that had rb.e least M l O v n C  Of error beirren sonpurLd an* as.-e* ..-aluer 

Warning - The conveyance rat lo  I Y i l D L r C M  CanVeYmCE dlvlded by d o m h t r e m  CDnYeYaniel 1s ie.6 Lhm 0.7 or greater than 1 d .  
mu m y  m d ~ c e t e  the need tor  sddirronal cross recclonr 

warning - The enerqi 10s. was greater Lha, 1.0 f t  (0.3 .I. between the cvrrenr an* previous cross m>s m y  
> n a , c " c ~  ~ - - -  

the nerd tor eddirr~nal cross  recrlanr. 
warning - me pnrllbollc search merhad farled r o  canverge on c r i t i c a l  deptr..  he prorram W L : ~  rr, rhe cross 

n l i c e l s e c a n t  mezhad t o  t,n* critical depth. 
"are - " v l r l p l e  crirlcnl desths were fcvnd at thlr locat~on. T ~ P  cr ir ;cnl  d ~ p r n  r i c h  the lorest. v a l ~ d .  -atr= surface 

was 
use*. 

P.iver Harwmhola leach. S D i i L  1B RS. 1?.0153 Frofile: P I l l  
warning -   he e n e r ~  e ~ a r ~ o n  could nor be balanced rlthrn the s p e c i f i e d  n m b r  of iterar~onr, me pTOgrm C I I ~ i ~ a l  

depth tor  the  racer surface and conrlnued cn vlch the calculacionr. 





ralcvlnred 
rarer svrtacp iaae back b.lol crirlcal 6e,rh T h i s  m d l c a r e s  that =here rr  "0.. a v e l r d  rLbci;rical ansrer. The 
p r o n r r T  agetar1:ec r o  r r l r r r a l  dr:>th 

River HarWahala Leach. C ~ p e r  P.11 Lea;- LS 1 E . 8 5 2 6  Pratlle: PPIl 
warnm.; - Ul.Jlce; LlLi.  =<redred ic; th1-c cinrt-5ecL.on. 
Warring - The eaerpy lois war than i c  r r  10.3 m: lxrveer the current .P.d pie"roo. cross secrion. Thrr  m, 

.-a.c-+- . - 
LhF nnnd tor adb;:i;oal c r a s s  re;r:onc 

N r c e  - Hydrail;c 1- ha. be:leen Lbrr secclos u d  rhe prevloor iprrream section. 
elver. ~ ~ ~ ~ ~ h ~ : ~  upper x;d lea'' RJ 1 6  '42: ~ r c f r i e  F r l :  

Larrii,g - The enerr; eq.2.rron crrlo no: he balanced rlLh;r. Lhe rpecrrled ovnhr of rrerarron. m e  .rogrm .used crrrira1 
depm for the rarer sareacp and cmtznileo rr. r;th L ~ E  calcu1arror.r 

warnrng - O>.,rded L i o l  cawure* Lor rh;r crrr5-serrror.. 
warnrag - The coz\.eyance rario ,uprrrcar CsnvFyvlce divided bi *omsirean. crr.ueyance1 is less rhm 0 . 7  or grcarer Lnnr i.4 

~ h r .  may ind;cerc rh. fcr additional cross s o c r l m r .  
warnlmg - The EnerO. loss was oiearer rnan 1.5 t r  (0.3 mi betreen the and Drevlour crorr .ccr.an. Thrr mas 

InaiCacE 
=he nrLd ior addlr:i;ra: cross secc>en5 

Warnlnq - DurlnG rhe rtaooarfi *rep i r e r a r > a n r  when rhr  a r s m d  ratEr ruriacc set e w e 1  to crr t l ca l  depth. :he 
caicvlareu 

uacer svr*acr c v l e  back h i o r  crlr1c.l depth. Thi. Indicates rhac =here 1s nor a .,all* rvbcrrrlcal an."Fi -?he 
p r a o : ~  deiar:trc cc crrrlca> depm 

R > V ~ C  Har~wahola Reach Upper H;d leach R S  13.6296 Profile: PPll 
warnm. - Dl"1d.b *lor c o w a r e d  ' a x  chis cross-recc.on. 
warniay - The en.iw I O E E  Y b  .IebLPr than 1 0 t c  1 0 . 3  m:. ixLIeen rht current and prF,..our cross recrlrn Thrr m y  

lndlcate 
;he nes* lor addr:lonal cross r.ct,uns. 

PLVer ~ ~ r ~ d b a l a  Reach: Lovei Hid Reach RS 1S 5 2 1 7  Profile PFWl 
Varnlng - Dlvlded flew corpcred :or thlr crur.-sec:lon. 
varnrng - The e n e r p  loss "a. greater ti,-. 1.C F t  LO., "?I. h L I e e n  che cvrrenr an* .reviou. c r o r r  scctzon. Thrr  m, 

lndlCDLe 
t h e  need f o r  addirronal cross sections. 

River H a r ~ b h a l a  Reach Lauez *.d Reoch kS 1 B . 3 R l i  Profile: PFIl 
Viarn1r.g - C-vloed fivr iormured for LhLS CTOSS-LECL~O*. 

- :=EE 9 r 0 d ~ e r  than 1.3 f r  ( 0 . 3  .1. becreen the and preulrur crOee S F ~ ~ ~ ~ n .  T ~ I S  my 
mdlcate  

the npea f o r  add:Cional cross rect;ons. 
Rluel. Harwahala Iraci- L r r c r  l a d  Reach R5 11 :a34 P r o f i l e :  PPll 

warr1r.g - D;vr;led t i o r  co,"pore* for this cross-re;t.on. 
warnmg - ~ i . ~  LOSE 1.1 grearei than 1.0 it 1 0 . 1  mi. between rhr currenc and previous cross E ~ C L ~ D ~ .  ~ h ~ e  LMY 

,..A. - . - - - - 
rhe need f o r  add~rror .a l  secrrons 

Fiver Xaru~ahala Reach Lower Srd Reach L5 iR.i?Sb P r o f l i e :  PFll 
warnln5 - ~lv:ded i l ~ r  carnured tor thls cross-secc~on. 
warrrnj - The enerw loss ras sroncer than i 0 f r  10.3 mi. berreen the currenr and nreu.rus cross rec:.on. Thlr nay 

narcaie 
rhc need for addirrcnal crorr rccrlonr~ 

Rzver Harwllhdla Reach Lover nrd Reach L.C 18 0 8 8 6  Profile: Prtl 
Yarnlnp - Drvlded flow crrmvreti r o r  LhlS crora-sect;on~ 
Warning - Ti,* c0r.ueyar.c. l l L l 0  ,upstrean canueyance divided by dovnrLrcan c.nucyance, 1s ler. Chan 0 7 or wrearer than 1.4 

I l ; S  M Y  rndicarc rhe aced Lor addrrional  crorr r e c r i r n s  
warnrne - The enerw lass was greace: than i o :r 1 0 . 3  mi. k e w e e n  the corrcnr and preuloui cross recrlan. ~ h r r  my 

. n * I C a L e  
rhe need Lor addlrlonal cross recrions 

warnrr.9 - ?he paiabrl;c rearch .echo* Lailed rr coni.erge on crrrical dF.lh The proprm Wlli try =he crcrr S e c L r O n  
r i i c e i r E c M L  meLhDd ro f l P d  crrrrca1 deyLh. 

xote - xu:rrr>e c r i t ~ c a l  depths were found at this l o c a u o n .  =he cixrlcal depth rxrh the lowest ,  valid, racer surface 
w a s  

,.--a ---- 
RIYPT. Harwbha:a Reach L w e i  "id Leach LS. i7 9877 P~oLIIc: PFL1 

Warnms - Civl.lded flow cormurrd for Lhls cross-s~crian. 
warrmg - =he =oweyancr ra t lo  (up=trean. convey-ce drvided bj. davnsrrean conveyancei i s  IF*= rhan 0.7 or greater rh- 1 J 

mra M y  l n d l c a t e  the nee* for addrrl~n.1 cross secclcnr. 
warning - The enerr, irrr w a s  gresrer than I 0 t r  ( 0 . 3  mi. bctreen the and prev,oue cross 5ece10n. Thi. M Y  

lndlcate 
the nee* tar DddiClonal cross r.ct1ans. 

River Haiquahdia  Reach. Lower N l d  Leach RS n B 7 7 I  Protlle: P r l l  
Warnlng - D i u l d r d  Llor co;~uCed Lor chzs crass-secrlon. 
WarnrnO - T ~ E  energy loss war greater chm 1.0 tr 1 0 . 1  m , .  belre~n rnc current and preurous rec-. ion. This my 

lndicrcc 
the need for addrkronal c r o s ~  recrlonr. 

R x ~ e : :  Harquahl.ln Reach Larer lid leach %S li i7:O P x o f r l e  PFll 
Warnlng - Dlvrded f1c.r cowuted Lor r h l a  cross-rerClon. 
warnmg -   he energy l o r r  was grearer rhan 1 o f :  (0.3 mi. h ~ ~ r e e n  the currenr and prevlouE r.crron mlr Mi. 

rc*rcare 
the nee* tor additional Cross  rectr.n* 

I1VeT: Hdrqushala Rcach Lover I l d  Leach R5 i7 6132 Pratrlr P l l l  
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warnmil - me e n e r p  loss vnr greater ehan 1 o f r  1 0 . 3  rn) bervcen the current and p r e v ~ o ~ s  cross rec~lon. ~ h l .  my 
lndlcate  

Lh. need for addlrlonal cross recrron. 
wamlng - m e  paraoollc search method tarled r o  converge on crlrical depth. The program will try the cross reccron 
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Appendix D: HEC RAS Output for Full Spillway Discharge 

FCD 97-16. Delineation of Spillway Flows Dibble and Associates 
for Harquahala Flood Relarding Struclure June 1998 



PROJECT DATA 
P r a l e c t  T ~ t i e  iiarwahala F R  Spillway Dellnrarlon 
Pra3cct File n"'CpJbp'3 
Run Cake and ?;me. 1 / 2 5 / 9 8  ?:iO:i6 M 

P ~ ~ , ~ ~ :  In ~ n ~ i i r h  units 

Project Deicrrprion: 
HarwJahala F R  Spillway Delineation 

?W DATA 

P l a n  Title: Q=l5000c€s lie:inearlan 
F l a l  File : 1:'.97il\hecras\harwa.pOB 

~ ~ ~ n ~ i r r  z z l r  k l i n e a t e d  ~ e o m e t r ) .  0:1500~cfa 
Gcomerrr File - j \972l\hecras\harymn.g09 

;cnpur.rinnal I n i r m a r i v n  
,rarer rurtace calcvlarirn tolerance c 0.01 
CrlrlcDi depth ca:cu1aron ColerMce = O 01 
*axlm.m rider Of inreration. = 20 

Cmm7>L-LIDn.l Flow Regime: nixed Fl"" 

FLOiY DhT.3 

Flow TlLic: Q.15000 cts lFuli discharge) 
Flaw Flle : j :~972l \hecras \harwguguf0B 

Flow Data icfs, 

Reach i 5  
cpper Reach A 20.0000 
S p l i t >  1 , 6 8 1 2  
SplrL :+. 19.3216 
SPllL iB 1?,3:5E 
Upper K i d  Rench iB.?616 
L o w e r  Hid Rench 18.5231 
Split2 11.5881 
Lower Reach 1 1 . 5 7 5 1  
Upper Reach B 1 9 . 7 3 4 9  
1-10 Relch 16.802 

CEONETPY DATk 

OeoneLr). Tirle: Delineated Ceome:r j  Q=:500Octs 
C e o m e t v  File : ~:\97:l\hecror\hnrwa.~O9 

Reach comection T a l e  

RlYer Reach Uprrrem Eoundari D n m s L r e m  Boundar). 

Harwahala Upper Reach R Split 1 
~arymahala upper P D ~ C I ~  e s p l i r  I S p l i ~  l* P e t  



CROSS SECTIOLI I-. Harwahala 
PERm Upper Reach I RE: 2 0 D U O O  

TLIPVI. 
D e s c ~ ~ p ~ ~ a n :  20.0000 - Top o f  SPlllway 
scar ion  ~levarlon ~ a r a  n w -  l a  

SLLI El*., Era EieY *LA El?., st. Ele" 3:. iier. 
49DD1E2:.O311909.6~6;411.983~?:7.ii~1<21.7184121.5211~2I.75i &922.13if21.753 

1?24.91?1421 i16$?25.1881415.0?64926.245 1410.364996 38' I4IC.365008 033 1 4 1 0 3 6  
50?6.391 141L.?SiOi5.4671416.R195075.92111ii.7535078 797:421.7535080.O6<i421.796 
i O Y 4 . 4 5 4 1 4 : 1 . 7 0 1 5 0 6 4 . 6 6 2 1 4 2 1 . : 0 :  51DOlli2.112 

Bank 5ra: Lef: Riahr Lensrhs: Lef: C h a m e l  Right CoefL ConLr. Oman 
4 P 2 4 F 1 9 5 0 7 5 P i l  140 143 140 I . - 

W E .  EleV ( L C )  
Fel Head I f t i  
E.C. Elev I t C l  
c r r r  W.S. i f : )  
E . C .  slope $cr/f:i 
.> rn . . .=.a1 i c f r ,  
TOY Width i f t ,  
Vel Torll I f C i r l  
Mar Chi LpLh l t C i  
Con". Toral icfsl 
LeneLh wr.. i f t l  
x m  Ch El 15ri 

Elemenr 
WL. n-Val. 
Reach Len. If=! 
Plow lvea ism t r '  
lvee 1sq f L i  
slaw 1cfrl 
TOP WilLh ILL1 
*ug. "el ,fr/s: 
H Y ~ T .  Depth lfrl 
Con". lctr, 
W e C Z e d  Per. ItCi 
Shear ilb/sq t c ,  
Scream Power :Ibltr r l  
C w  Voltme ,acre-tr, 
C"m 5* <acre*, 

warning - The energy ewakion could noc be balanced wirhln the specified nvnter of irerations. The 
proprm used crlcrcal deprh f o r  the wscer surface and ionclnued on r i c h  the celiulnLionr. 

Wurninr; - The v e l o c i o .  head has changed by more t h a n  0 . 5  f r  (0.15 ml. Thrs may indicate the n ~ e d  f o r  
addirllnel cross secrronr. 

ilarnino - The clergy loss w a r  greater Chnn 1.0 f C  t 0 . J  n:. ,,er;e*n rhe current and previous crorr 
section. T h i s  m y  indicate the need for additional cross recrirnr. 

warning - rmrlng che standard step irerarions. when the asr;uned w a r o r  surface r u r  rer ewa: to critical 
dew>., the calculated water surface came back below crlrical depth. r h i s  m d i c a r ~ s  that there rr 
not a .,did rvbcrirical defaulted to deprh. 

CROSS BLCTP2N P M R :  Yarmrahala 
8-CB: Upper leach A ZS: 1 9 . 9 7 3 5  

nan?iws n Values nar- 1 
st. n "a? 5ra n "a1 st. n "81 

4 8 5 0  ,034877.426 .031 5 1 5 0  . 0 3  

Eank st=: Left Right Lengths: LeCC Channel PlVht Coeff c.ncr. man 
4877.4:C 5150 139146.2242 13P . -  1 

CROSS SECTION OIPTPrrP Profile lPFll 

~ -~~ 
Vel Head :fLI 22.91 W L .  n-Val. 00:L 
E G. Elev ifti 1 d 1 5 . 6 0  Reach Len. 1ft) 139.00 146.22 113.00 
crli W.E. r t t i  1 3 9 6 . 1 8  rlov *.a irq f r !  3 8 9 . 9 8  
E.C. slope iftlft) 0 . 2 4 7 3 6 1  Area i rp  L L )  1 8 9 . 9 8  
0 Total icfsl 15000.00 F l o w  lcfsl 11000.00 
TOP width i f r i  190.07 TOP width ~ f t )  1 9 ~ 0 7  
Vel T o r ~ l  i f r / s i  38.46 a g  " e l .  I f t / r i  3 8 . 1 5  
W Chi DpLh l f t l  2.53 Y y d i .  Depth i f t i  2 . 0 5  
Conr Tota l  Icfr! 30159.5 Con" icfsl 30159.5 
~ e ~ l ~ h  Wtd. (LC: 1 4 1 . 2 1  wetted per. I ~ L I  1'10.29 
"inch 91 i t r l  1 3 ~ 0 . ~ 9  shear ,lbirq cr! li.61 
Alpha 1.00 Stream Power Ilbift s) 1217.10 
F ~ C L ~  LO-s i f t ~  1.13 cum volvole ,acre-fr! 9 1 7  10.96 1 3 . B O  
C b E Loss 1fLl 1.91 Cum B i  lacreri 3.16 1.00 1.02 

Warnin9 - The ~elociiy head has changed by more khan 0 . 5  L L  10.15 ml This may i n h c a t e  Lhe need for 
a d d i t i o ~ l  cross secriors. 



CROSS SECTION RIVER: larymahaia 
REACE: Lvpri Peach A RZ: 19.3456 

~~~i sta: ~ ~ f r  ~ i ~ h r  Lengths: L I . ~ :  chdnnel Pxgnt coeff c-inrr. wan 
49il.895023.20" 1402111756 183 1 1 

LefL Levee Scarien=4872..191 Eleuation=13?5.261 

V S  El=" , E L ,  
Vr l  HE.= l t L l  

I G .  El.%. i f L I  
C r i L  W * .  i l t l  
I G  5 1 ~ ~ ~  :fc!:rl  
C m r a i  I c e s ,  
Top * 1 l T i l  I E T ,  

Vel Taral l f r i s l  
*ax Chi DDrh I f L :  
C D F Y  TOLaI I C f S :  
Length W L d  I L L ,  
K i n  Cn El l f t l  

1195.21 ElemenL LefL UB Charnel Righr DE 
3 . 2 7  W L  n-Val. 0.035 0 . 0 5 5  0.035 

1398.C R r ~ c h  Len. ( L C !  l a 9 0 0  2 1 4 . 1 8  183.00 
llPL.12 P l o w  L-ea isq L t i  2 5 4 . 3 8  253.18 5 6 5 . 5 8  

0 0 3 i B 8 i  *_-ell i s 9  LLI 2 1 4 . 3 8  253.18 5 6 5 . 5 8  
1 5 0 0 0 . 0 0  B l o w  l c f s l  1 9 1 6 6 2  2 4 8 9 . 3 3  $ 5 5 4  0 5  

376.92 TOP widrh ~ f r !  9 6 3 1  5 z . 3 2  2 2 7 . 2 9  
~ ~ s e  .ws. v e l  ~ f : , ~ !  1 s . i ~  9.83 15 12 

6 . 1 5  Hydr  Depth i f r l  2 . 5 9  4 . 9 3  2 . 4 9  
77061.1 C o w  l c f s !  2 0 3 2 1 . 3  1 2 7 8 9 . 0  4 1 9 4 6 . 8  
135 11 werred per. i f r !  s e s :  5 1 . 5 4  2 2 8 . 4 2  

llBL.05 Shcar ilb/rq L t l  6.11 11.62 5 . 8 6  
1.08 5 L I e M  Power 11b/Lr E I  9 5 5 0  114.23 8 8 . 5 8  

11.21 C w  Volume iacrc-Eri 8 . 7 6  9 8 1  1 2 9 0  
5 31 C w  5 1  l a c r e r i  3 3 1  1.13 1 6 1  

warninq - cioss-ieccion end p o i n t s  had ro be errended uer:rcally tor :he ccmured rarer 
warnlnq - me u e l o c r r y  head has c h a n g e d  h. more chsr 0.5 f r  1 0 1 5  m1. T ~ I S  may iridlcnce the need for 

adi icronal  Cross 6CCLIon. 
warning - rile car.aesnnce ratio (upscrew iDnveysncc divided by dovnsrrervn cmueyance! is less 

t h a n  0 . 7  o r  greater than 1 . 4 .  This ma" lndicace the need Lor addirlonal cr... sections. 

CROSS SECTION RT\TR: HaZymahDIII 
PEAI.CN. Wper heach P. RS. 1 9 . 1 0 5 2  

Bank S t a :  Lefr Right LengLns: L e f t  Chnnnel Right Caeff Contr. man. 
4 P i 8 . 9 1 1 5 0 5 5 . 2 8 8  105351.3501 :59 .1 3 

CROSS SECTION o m m  profile I P F ~ I  

w . 5 .   lev f f c i  1 1 1 0 . 4 5  E L ~ ~ ~ ~ c  ~ e f ~  OB charnel 
Vel Head I L r l  1 . 7 2  Wf. n-Val. 0 035 0 . 0 8 5  
E.G. Eiev I f t l  1 3 9 2 . 1 7  Reach L e n  I L C i  305.00 351.15 
CriC W S .  I f L !  1 1 P O . 7 0  Flow lirea irq f C I  111.11 516.06 
E.G. Slope i f c l f r I  0.026133 A r ~ a  i s q  t c !  166.11 516.06 
a ?om1 ; c r r ,  150nn.00 PIOW l c f e j  1173.61 $116 2 6  
Top Width i E C i  611.34 T ~ P  Wldrh i f f !  111.31 7 6 . 3 5  
Ye1 ?oral l f t i s l  1 0 . 3 1  live. Y e 1  l f f / s l  i C 6  1 . 9 5  
nar c h ~  ~ p r n  i f t i  11.35 ~ y d r  ~ e p r n  I ~ C I  1.01 L . 7 6  
Con; I ;cal  ic fs i  31913.4 Con" lcfrl 7191.4 31472.7 
L c . p r h  Hrd. : f L I  2 9 3 . 3 8  Wcrred Per. l f L I  161.38 7 9 . 2 0  



warnlno - The vciociry  i ~ ~ d  has ; b a ~ . ~ ~ d  bj rnorc :ha, 0 . 5  i: (0.15 rn,.  Thl r  ma; indicate :re need tor  
&ddirror.al cross secrlonr. 

w a m r n g  - The -.,erg,, lors w.r w e a r e r  thW 2.0 L C  10.3  n, between rhe cvrrsnr M i  prei'lous crmrr 
EeiCion. This mi. rndlsare the need Lor additlona: cross recrronr. 

CROSS SECTTON OLPI-?:*I Profile * P F S l  

ElpmenL 
We. "-Val. 
R C l l C h  Len. i t C 1  
F l o w  Are. , r e  E C I  
*ea 1.q fL1 
Flow ,cis1 
Top lrdrh l f c i  
~ v y .  "el. ( f r / r i  
" y d r  Depth l f L ,  
Con". , c t r i  
WeLLed Per. r f r l  
Shear ,Ib,rq t L i  
Stream P o w e r  lIh;LI 
cum i r o l u m e  i e c r a - t r  
Cum sn  ,acres, 

Warning - The cn~rg,, lnps w a r  greater than 1.0 tt (0.3 ml. betreen the current and prevrour srnss 
i n .  This m y  indlsate the need tor additlnnal cross seccionr. 

warning - w he ~ a r a b o l i c  .=arch method failed r n  converge on crrtlc.1 d e ~ t b .   he program rill c r ,  the 
m o s s  rec:lon sllce,rrcan: method to iind criticsi depth. 

CFSCS SECTION RIVER: Hcrpiahala 
PUG+: unper Reach i R 5  19.8173 



B ~ D *  S L ~  Left m g h l  Lengths: LeEL Channel light Coeff C m z i  Uman 
1958.2650i3.7i7 347435.1131 S O C  . *  . 3  

Lefr Lever Sratran=l658.027 Eleuarron=ll60.111 
Bloci-ed O ~ S ~ ~ Y C L ~ O D ~  nun= 1 

s:, L s t a  P Eles 
aI4l.93444?1.53513$0.53€ 

W *  E l e v  i l t l  
vei "cad I 1 L 1  
E.G. E l e v  I ~ Z I  
C:lL W . S .  ,ft, 
E . G .  slop* !fL,fL, 
Q Tora l  ,c*r, 
~~2 wldtr. ( t r !  
rei Torel ( f r , r l  
Kox Chl Lpth i f L l  
C""" ';oLel ,czs, 
LmgLh WCd, l f t i  
Hln Ch EL I t t l  
A lphe  
Frcrn LOSS cfrl 
C b B LOIS 'L:: 

viaXnlng - Divided flow .ornuled Err Lhi. cross-section. 
warinn. - A flaw splr: war encountered. The program tirsc calculated The momentum of borh channels 

below rhe 3 u ~ c t i o n .  ~VI energy balance was performed across the jvnct~on from the s trew s i ~ n  
the hrghert moment"" dowrlream L O  Vh. sectla" upstrew.  

warnmg - The eiergi loss war ~ r e a r e r  than 1.0 f L  10.3 m i .  betseen the current and prei~lous crass 
section, This may indicate the need Lor addirlonal cross seccionr. 

Viarning - The parabol ic  search method farled Lo converge on criclcei depth. The program will try the 
cross section rl ice,seca~.t  l e r h o d  ro f i n d  crirical depth. 

N o c ~  - m l i i p l e  crllxcai depzhc w e r e  found mr this location. The critical depth with the l o w e r : .  valid. vatex 
rurfacs was used. 

note - i ~ ~ d r a u l r c  jw har accvrred b e t w e e n  :his cross section and the preuiour upscrew s e c r l o n .  

CROSS SEil:ON PllJ'LR: Ha;wehalr 
RFACA: Uppar Reach b RS: 19.7143 

CROSS SECTION OVTPm Profile l P l l l  

I S .  Elev l f L l  1 3 7 2 . 7 0  E l m c n L  Lett 0 s  C h a m e l  a w h c  OB 
Vel Head I f L !  1.32 W L .  " - V a l .  0.035 0 . 0 8 5  0 035 
E.O. E l w  l f C l  1374.0: Reach Len i f r !  39% 0 0  4 6 6 . 6 5  3 9 9 0 C  
CriL W.S.  ( f c l  1372 6 9  Flow krea Ira f t l  ID61.61 1 8 5 . 6 5  6 2 . 8 8  
E.C. Slope I L C i L L i  0.018842 Area l o q  f r i  11161.63 3 8 5 . 6 5  6 2 . 8 8  
0 iota1 i c l s l  1377(1.00 Flow 1cf.l 1 0 2 5 9 . 4 5  2143.71 5 4 6 . 8 4  
Top WldZh i t L l  600.70 Top Widch i f L i  4 9 8 . 8 7  6' 5 9  34.21 
vel TOLD= i f c i s i  9 119 i v g .  vsl, l r t l s l  9 . 6 5  i 6 3  8 . 7 0  
Har C h l  D P L h  I L L 1  6 . 3 7  Hydr Depth (ftl 2.13 5.71 1.84 
con".  oral icrsl 100169.4 conv  i c f ~ i  74740.6 21441.1 , 3 8 3  B 
Length XCd. ILL1 4 1 0 . 5 5  Vetted ?er. I f t l  4 9 1 . 5 0  67.37 I 4  10  
win cn EI I ~ L I  1366.33 shear tlbisg t t i  2.50 6 . 6 7  2.11 
i;pha 1.03 St ream Power ilb/ft 51 11.16 5 0 . 0 4  I 8  65 
FrcLn Llrr I f L 1  6 . 2 1  Cur. Volume ( a c r e - f t !  9 0 . 5 "  10.46 5 2 . 9 1  
i h l LOIS l f L i  0 . 0  Cun BA (acres; 5 3 .  Dl 3 . 2 5  2 5 . 3 8  



warning - i h e  e:lerEu lori crcatFr ma7 1.0 tc (0.1 betvcen rhs current and previous cross 
T h i s  w, :r.drca:c .he nped to r  additional crass rec=>anr 

CROSS SEzTION RIITD: Rarymahala 
PEACH: upper icach B i s :  19.64165 

INIm 

W.5. ElcY I t C :  
ve. Head if;', 
E i i .  E l c v  !!TI 
::>r w... , $ : a  
E.C. Slope i f i I f L 1  
P r o t a :  ices, 
Tap W 2 d L ' i  i f L l  
"el Total I f t l S ,  
"ax C1-l Dpth i f ? ,  
con; To:al i c t s ,  
LzneLh W C d  l t L i  
"1" Ch El : t c ,  
A l m a  
PrCLn Lass l f L i  

. 
Flaw i c f s l  
Top Width I f t i  
A".. " e l  I f L i S i  
l id=.  milch i t t l  

warnine - ~ h =  e n e r ~  e-arion could nor be balanced within the specified nllnber irerationr. 
proqram uss'- criticai drp:h for m e  xmsr ~ . ~ r t a = c  a ~ d  ~ o n r l n u ~ d  vlrh the calcu:atianr. 

warnm. - The v.:ocity head has ch,.ed by more than 0.: t l  (0.15 . I .  This "Lay indrrare rhc need fET 
additional cross sections. 

vlarnxng -  he enerw loss war girrrer than 2.0 f r  to., hoeen the ;urrmr and previcur 
rect ian.  This ma" Indicate the need tor .ddit:onrl crass rrrr lonn  

cross secrion slic.isrcanr method t o  find crlilcai depth. 

CROSS SECTION RIVER: Barqdahala 
ILICH: Upper Reach B Pl;i: i? 5602 

,?JP,rn 

"annI"4'I n Ynlver  num- 
S L ~  n va: s r a  n v a l  sra r. ml 

4 6 1 5 . 9 3 6  . 0 1 5 4 3 8 5 . 9 1 5  . O l 5 5 0 3 6 . 1 5 6  , 0 3 5  

Bank SLa: Left Light Lengths: Left Channel Sight Cnrfi Contr .  P r p ~ ,  
4 9 8 5 . 9 1 5 5 0 3 6 . 1 5 6  3 7 5 3 7 7 . 9 4 0 4  3 3 1  1 3 



crr t  ii 5 .  i f r l  
E i .  Siopc I ~ z ' I T I  
Q Yara i  lciri 
Top iirdrh ( 5 r l  
"el Toea: , t C / E !  

M a r  Chl wrh lrr l  
con -  Torn1 l c t s l  
Lenglh W C d .  ( f r i  
*In Ch E l  , t c i  
x l p h a  
Picin Loss i t L l  
C b E Lass i f r i  

war7.mg -   he velocity head has chanacd bi more tha-  0.5 f r  10.15  his my ~ ~ d l c ~ t ~  :he need :or 
addrtlrnal cross .ec:>onr. 

trarnmg - ~ h c  c n e r ~  loss was greorer :hm. 1.0 E: 1 0 . i  n!. betreen t h ~  current ar.d pprcvicsl 
s e c t i o n .  Thlr nay rltdicnce cbe need r o r  addit1rn.l cross sectlonr. 

k a r m ~ n ~  - ?he pardOoll= ==d=eh method €.; led converge on critic.: depth. ?he p r o g r ~ n  v$il L V  :he 
=con= sccr:on siice,r=canr nethod to zind c r i r i c ~ ~  deprh. 

~ o k e  - ~ r ~ s r ~  t a ~ i l d  ~ u o e r c r i t l ~ ~ :  flow %:aztm. at this s E c t ~ o r .  

CROSS 5EiTI39 RIVER:  Harwahrla 
RL9CX: Uppex Reach B as: lg.a88> 

INPUT 
Dcscriprran: 1 1 . 4 8 8 7  
Statlo" Elevar lo i l  D a t a  

s : - :  L E L ~  s igh t  Lengths: ~ e t t  rhnnnel n i p h t  coefr contr. Pmu; 
4 1 8 3 6 6 2 5 0 0 6 4 7 9  5 7 0 5 1 4 3 : l b  517 

lisht Levee Starian=S1ZO.S21 Elevation= 1352.56 1 

W . P .  Elc" , P C ,  
Ye; Head , L C )  

E.C. El.\- I ~ L ;  
C i l L  W . F .  (f:) 

E l ;  slope l f r l f r l  
i' Tctal l c f s l  
rap iidch ( f r l  
Vsi -o:al I f t i r !  
Hax chi wrh I ~ L :  
Con*. ?,:a1 ccfrj 
Le"3Ch Wtd. (St1 
H l i l  Ch El fft: 
Alpha 
F=*=n hss l f t :  
C h B LOSS l f t l  

Element 
W L .  > - V a l .  

Len. I F L ,  
Flow Area isq Ltj 
Area ieq tti 
Flow l c t s i  
Tao Widrh ltt; 
h"9 "el. ,rt/s, 
"Yh- Depth , f t ,  
Con". i c c r ;  
Netted Fez. l f ~ !  
shear ilb'rq f ~ !  
Zfrea. sorer i b : f c  e i  
Cum Yolvme ,acre-fC! 
C W ,  SA (acres> 

Naming -   he snerw ioss was qrzat=r chnn 1.0 f t  10.3 m!. b e t w r e n  rhe cu::eat and preuio,Ar 
section. T"i4 IMy uidi<.L. Lhe need Lor a d d i r r m a l  srosr sections 

Wbrni-g - The paraSolic sr~rch m ~ r h o d  falled Lo converge on c r i r l c a i  deprh. The progrm will c r y  tii. cross secr ion  s ~ i ~ ~ i r e c m t  method to ilnd crArical deDrh. 

CROSS SECTION R I V U :  H ~ r w a h a l a  
RLPCH: Upper ieach B RS: 19.3761 

IxPm 
D ~ e c r i n c i ~ ~ . :  13.3761 
scacion ~ l e v a ~ i o ~  ~~t~ nums 156 

S t a  ~ l c v  SLO Elev sea  lev st. E I ~ V  sta .lev 
1863.3451345.~443~~I.334 1 1 ~ 5 . 6 8 3 9 0 2 . 8 1 2 1 1 4 5 . B i 2 3 9 1 4 . 9 0 4 1 1 4 T . 8 6 4 3 9 1 5 . 9 7 1 1 1 4 6 . 0 2 4  
1 9 2 7 . 0 7 4 1 3 4 5 . 1 6 ~ 3 9 5 2 . 3 ~ 1 1 3 4 4 . ~ : 6  397ii144.1264325.7031142.867 4031851342.702 
~ ~ 3 1 . ~ 1 2 1 3 4 2 . 7 2 1 4 0 1 0 . 4 0 6 1 3 4 2 . 6 6 9 1 0 6 5 . ~ 2 2 1 1 ~ 2 . 5 9 1 ~ 0 6 9 . 1 0 4 1 1 4 2 . 7 7 ~ ~ 1 1 1 . 7 1 B : ~ ~ i . ~ p ~  
412L.9391363055 4l34.511343.0574151.1171142.8784186.844134~.2391192.821124j.~~~ 
4216-~121341.391~211.0111339.911425:.1051li9.9034211.i211319.9113231.5?ll:3p.g(~ 
~25l.5~1~42.04~4267.5771341.31~~277.57~:1d1.?69.129~.9041342.1131301.50ll~42.9~9 
431C 8 5  1361.dJ333.83913~2.105d338.655114i.8894354.22dllai.liS4?56.77~i110,ggg 

4166.598114~ 3 3 7 1 1 7 2 . 6 3 1 1 3 3 9 . S 4 1 4 3 7 6 P B 2 1 3 I ' I . 0 1 1  4383.071339.6i7L3ill.4illJI0~07 
4398.B4jl34~.21~~414.3381340.1954435.2851340.5154431.~491340.1794439.5311140 632 
4 4 4 0 . 1 8 3 1 3 4 U . 5 4 6  J455.321339.997446L.7831339.1361470.795133s.767 4489.911142gj2 



H m i n o ' r  n "e lver  m m =  3 
5 r a  n vei sca n V a l  sea " "., 

l S L 1 9 i S  0354811.291 , 0 8 5 5 0 1 4 . 0 7 B  0 x 5  

Eank $:a: Lett Riil'rL Lengths: Lef: C h w e l  nigh. c,.ff Concr. mpn 
4 9 8 9  2 ' 1 1 5 0 1 4 . 0 7 8  578 5 7 8 . g c  500 

~ e f :  ~ e v e e  S t a r i o n = 4 l 8 6 8 4 d  ~ l e v a t i ~ ~ = l l 4 3 . 2 1 9  .A . . 
e i g h t  Levee s~ation=sl75.?li ~1~uati0.=1342,965 

CROSS SECTION OOTPVT Prafile lPFIl 

W 5 .  E:cv if?] 1243.01 Element 
" ~ l  "cad !fk, 0 . 9 5  WC. n-Val .  

Left OB h e  nighr oe 
E.C. Llc" ( f : )  1313 96 Reach Len. ( t t i  0.315 0.385 0. 035 
Crl: V . 5 .  ILL1 1341 14 P l o w  Area !rq f r l  

578.00 5 7 e . 3 6  5 0 0 . 0 ~  

E.C. Slope ift1:tl 0019862 Area Isq f r )  11?1.05 4 1 . 5 2  5 4 L . 0 2  
P Tot i i i  ~cf.! l3750.00 Flow /cfs) 1191.05 4 1 5 ;  5 4 8 . 0 2  
ToD Width i z t !  1191.26 Tos Width i f r )  9618.15 l43.91 1 9 8 ? . 9 .  

we1 ?at*) :ft,s, 1 . 7 2  avg. ',el. ifriri ? 5 8 . 0 7  2 4 . 7 :  i o s a o  
 ax chi m r h  i:cl 3 . 9 7  H ~ d r  D e ~ c h  l f r )  8 . 0 B  3 . 4 7  

1.57 
7 2 8  

i o n v  ~ ~ r a l  9 7 5 6 3 . 6  conv. ref.) 1.68 1 . 3 ~  
~ s n ~ t h  wtd. l f r l  5 1 0 . 5 0  Wet ted  PEI. (tt) 6 8 2 4 5 . 3  1 0 2 1 . 1  2 ~ 2 9 6 , ~  
m a  ch EL ittl 1340.81 shear ~lb,.. tti 759.71 2 4 . B B  4 0 ~ 5 )  
X l D h a  1.94 1.01 Srr-m Power ;~b;f: 

2 . 0 1  
IS. 70 

1.66 
FrCrr,  LOSS (ft) -9.76 C W '  VolUne lecre-Il, ,.l7 l i l 0  
C b E LOI* , f L ,  0.16 C w  SA ,acres) 

'Q. 01 i i i l  
3 2 . 6 8  

4?.I8 
1.44 11.95 

warning - The ~ e r ~  p e a r i o n  could nor be balanced r i c h i n  the specitieC " h e r  of 
~h~ I = ~ o = ~  selectee me water surfmce chat had rhe le.rr mount 

error betweex crrrruCed and assumed valuea 
'<amino - ~ i v i l e l  flow corp lut~d Lor this c r ~ s i - ~ e c r x ~ ~ .  

kamine - The velocity head has changee by more char. 0 . 5  er  10.15 mi.  ?his >,,dicare the need for additional crras  
varning - ne enerw 10.. was greater than 1.0 f c  10.3 mi. betree=. the currEnt and previous 

section. This m y  indicat? the need for add;rional cross . e c ~ l n n r .  Warning - The parabllic rearch nechod fa i l ed  to converge ~n ~ ~ i r l c a l  d e ~ t h .  T ~ F  progrun u ; ~ l  Cri khe 
crnrr r==rion r l ice irecmir  method to f i n d  critical depth, 

NDCI - Muliiple cricicai depths were Lavnd a t  this locarion. l he criricbl depth uitb che l o ~ e s c ,  l a l i d ,  uacer 
surface r a E  used. 

WPLPI. 
Description: 1%2665 
station ~ l e v o r r m  bata nun. 2z3 



r, i lalYeE """= 
ir.. n 7 a l  3Z. n Val sLa n Ti; 

)ilP,33 C l 5 4 0 5 6 5 7 B  .0655042.104 ,035 

.."ir s t a .  bee: light Lene:i%s: Lefr Channel R i q t , t  Coeif Conrr w a r .  
4 9 6 6 5 7 8 5 6 4 2 1 0 1  5 3 3 5 5 8 . 4 5 6 7  5 4 0  1 . 3  

Left Levee S t b r l a n = : 9 0 4 . 3 5 6  tlevarion=i?l3.895 

W i .  EieV l f t :  
Vel i l rad l f r l  
E.C. El** l f L 1  
C I 1 C  V i ,  l i t 1  
P C  slope i f r . f c i  
Q Toxal i c f s i  
T-y iilarn I ~ C -  
Vel ' f L . S i  
H ~ X  m r h  l f r !  
Coil". TcLal l ~ f  l 
LenBCh W L d  i f t l  
81" Ch El i i t i  
Alp?a  
F , c r n  LO55 ( f Z I  

C h 6 Loss l f l i  

Element 
tit. n-"a,. 
Reach Len. t t r i  
F A O W  ir.a is0  t r ,  

.*a;nlng - l l v l d r d  flow comured in; chi.  crosE-s+crlo?. 
x ~ ~ ~ ~ ~ . ~  . me er,erm- 10s. war meare; i.0 f r  i c . 1  nl. between rhe ===rent and i.reviour crorr 

I e c i i c n .  This may 1nd1ca.e rhe ,lee* for addlriono; cross secrlonr. 
warring - The ilarabcllc search method $ailed Lo converge an ;rit,ca: deprh. The program riii rry  the 

cror3 section .licetsscarr nrChOd t o  find c i i t i c a l  depth. 

CROSS SECTION RlVER. Imrquahalii 
P K H :  IIppe- Reach 6 RS: 19.1607 



l i .  Elev i f r l  1 1 2 6  0, Elcment 
Ye: Head ~ f r l  0 ? 3  Wr. n-val. 

Lett OB Chamel El.hT "B 

E.C. Elev I f L 1  
0.01: 

iZ26.77 Reach Len. (ft! 
0 . 0 8 5  0 0 1 5  

CrlT * . 5  , i r ,  
a 2 2 0 0  5 5 6 . 2 7  519.00 

1126.09 s l o w  *ires lrq ~ L I  
E.C. I o n *  I f T / f L :  0.014930 Area Isq f ~ )  

1321.7, 11.06 7 1 6 . R 3  

P Tora l  lcisl i3750.00 Fior I c f r ]  
llll.77 11.06 7 3 6 . 1 9  

TOD width i r k ,  
8311.16 

1533.31 Top *idzh ( f ~ ,  
1 5 . 5 "  5 4 1 8 . 5 1  

"el Tacal ' fr/ .l  
1040.71 

6 . 6 4  Avg. Y e 1   if^.^) 
I i . 4 4  4 8 4 . 0 9  

nax Chl GpLh i f t i  
6 . 2 9  1.76 

5.10 MY&. Dep:h i f r i  
7 3 5  

n . .  70:a1 , ; tr ,  
1 27 

112532.5 Conu. Ic f r i  
0.77 1.52 

Length W L d  : t L i  
6 8 0 2 6 . 6  

4 7 1 . 5 2  WecLed Per. i f L i  
159.6 1 1 1 1 6 . 3  

Mln Ch E l  ( f r l  
1014.29 

1324.61 Shear ilblrq f ~ !  
4 A 8 5 3 1  

.\:Dha 
1.18 3 . 7 0  

1.02 Stre-  Paver (IbjLL r!  
1.4, 

Frctn Loss I t t i  
7 . 4 2  1.23 

7 . 3 5  cum Yol- (acre-?ti 
10.40 

C L E LOIS i t r i  
h 2 6  

0.07 cum s i  c a c r e E i  
0 71 2 2 . 7 7  

10.34 0.4:  8 . 3 7  

warnma - o1uid.d flaw sowuted for = h i s  crass-section. 
werninq - The enerw loss was grearer than 1.0 f r  (0.3 m i .  k t r e e n  the currenr and ~ r ~ . , i , u s  

secrlan. ~ h i s  IMY zndicace the need for addirional cross rectronr. 

INPIPI. 
Dercl;pLlon. 1 9 . 0 5 5 7  
S t a r l m  EleVaClon Data nvnr 2 4 9  

ita Elev i r a   lev srh ~ i e v  sta ~ l c v  sta glev 
3277.66~1120.2213281.2t51310.18911:5.3191>11.9143~25.47L13i9.956111~.5~11311.il~ 
3173>04>11?.RfZ53it6661>iP.?ii 3180.61 1 3 1 9 . i B i 3 R B . 7 1 1 1 3 i 9 . 7 0 2 1 1 C 7 . 4 P 1 1 3 1 1 . i 4 5  
3431 761irl3.321346i.Zb~l3l?.ZS1~5oL.457i31?.31~11~0.9~91319 0 5 1 2 5 7 5 . 8 7 4  1 1 1 7 B 1  
?57950ilil~.152i581.7391311.:15~5ii.6ii l>17.61514.64613fl.P47 l635.(141118,liii 
3i3i.2tililB.11blb18.5111318.O3~l6~l.?6~l3l~.O~i36s; 587l?l8.0543693.77i:3n.56; 
1C~.48llili.D11??~~.1121316.2P~3~ii.42613~7.5553~1~.'121118.~?'J~3~.5111316.706 
1:4?.3961111.8781iil.74413iR.R073764.1211118.3823774.BLlllIB.1361800.l64l>i7.P11 
3RDi.lll.1:1:.YD?38O~.8~7~~l~.8163BOi.15B:l11.5O~iB:~.l6~l;:6.Si32sla.33113I1.7ii 
16Zi.7YP i117.643840.~1~1116.10138~~.55PillB.2143867.~221115.544lR84.PU3 111s 7 8  
3 P R S . : : 5 : 1 8 . 7 7 3  3866.051116.739?893.4031316.~ilJ9L9.8221318.00tll41 4561327 7 5 8  
19~6.4;il?l~.i:~394S.bL2~111.~513~1i.2851316.lBl?P56.2981316.46~39;?,isllli? 1:s 
m i , i 5 6 1 3 n i i a  1 r ~ ~ . ~ ~ ~ i ~ . s : a ~ a a ~ . 2 ~ ~ : 3 ~ 8 . ~ ~ ~ ~ 0 ~ ~ . 0 6 7 ~ 3 n . ~ ~ ~ ~ f i n . ~ ; ~ ~ ~ : ~  631 
4 O l B  4i~23~7.S19i06a.9191317.4B24b73.i65illi.60940>i P11131i.65140Bl.li213;: 707 
4OYa.iB9lllR.2i14ll4.i631311.iZ?412B.5Bil5l7 5864137.155 1116.55413i.lt:1116.548 
il~~.l731i16.5~9~i~~.9981317.26J1158.6261311.30~4l5P.00iill72974153.816111i.i79 
4hi.0181317.056~171.519131~.041~1i~.7kt1116.B?1 4179 6 6  131.64180.061131S.525 
4187.19$1117.:J64187.5461;li.~65~iP3.6i?lJ1?.111~106.171 1>1? P 1 1 2 0 1 . 8 5 5 1 3 1 7 . 3 6 :  
42i1.6LB~116.133422D.3~~lil' 1 0 1 4 2 2 4 . 6 3 b 1 1 1 5 . 1 4 1 1 2 1 4 . : 8 3 1 3 i i . 5 D 2 4 2 5 1 . 5 2 1 1 3 1 7  5 C :  
4257.12ilIli.527 4261.3S111?.6754274.7311117.?55 428i.i131B.l6l4lR~.~PB1318,051 
4297.9431111.~L44306.?14ii17.~6~ 4?la.i2l:li.s3l~laa.I~6lllB65l~lso s o r l 3 l e s a a  
4 3 i 2 . 4 l b 1 3 1 ~ . 8 3 B i l i 5 . 9 1 1 1 1 1 8 . 8 4 8 1 1 B : . ~ 1 3  1318.851186056L318.B46 43ll.96lLlB ' 74  
~ 1 0 : . 4 1 2 1 3 1 8 . ~ ~ 5 4 1 0 7 . ' ? 1 1 3 1 8 . 4 8 2 l l i D . ~ 1 3 1 3 1 8 . 5 J 9 ~ 4 1 ~ . 0 6 2 1 3 1 8 . 5 7 5  4 4 2 8 i l i l l o  2 8 9  
4 4 3 3  '611319.318~115.0781319.7i7~~li.857131P.115~~88.151 1318.72 6 a ~ 6 . 0 9 i 3 i - 1 9 p  
4510 : 4 1 3 1 8 . 0 1 B ~ 5 2 ? . 1 3 8 l i l i 8 2 i ~ 1 ~ 6 . 1 7 3 1 3 1 7 , 6 R 5 4 5 ~ P . ~ ~ 8 1 3 1 ~ . 3 0 8 4 5 5 6 . 7 ~ ~ 1 ? I 6  9 5 4  

~iS5.6121~li.llii568.D2€1317.5114510.116111~.6~7~580.6~8 1117.814587.10llliB 0 2 t  
~ 5 9 8 . 5 5 6 1 3 1 8 1 5 6  4 6 0 1 . 1 1 1 1 k . 1 R 4 1 6 2 5 . 0 5 4  l l l a . 6 7 ~ 6 1 ~ 1 2 3  l l l a 1 1 a 6 3 7 0 i l  llls.71 
~ 6 4 2 . C 9 9 1 3 1 U . i l 4  4651.08131*.2144656.4521118.646 4662.31318.6581680 6;'1318 i45 
1 6 9 5 6 E P  1117.5:4708.Dliilli.11~1717 1611117.888 1 1 5 2 . 1 2 1 3 1 B . 0 6 5 4 7 5 1 . 1 0 5 1 3 1 7  9 x 5  
iii9.04131~.l7~~i63.6091~18.~16~766.207 13lB.164~75.6521318.433~:~l.1761318.658 
4 8 1 2  5 6 1 1 1 E . 5 8 3 4 8 2 3 . 6 2 5  1318.574862 2 5 2 1 3 1 7 . 7 1 8 1 B 6 4 . 6 5 5  1 3 1 i 6 5 1 8 i D 4 0 8 1 1 1 7 5 ' i  

4~Ti.IUllJ17.661~880.~6~1316.1~6~891.9181118.15~~8~7.0531~18.4614901.5171119 6 5 9  
4 9 0 ~ . 6 6 8 1 1 1 8 . 7 0 1 ~ 9 0 6 . 9 8 1 1 1 1 ~ . 6 6 1 ~ ~ 1 2 . 0 1 2 1 3 1 1 . 4 1 1 1 1 2 2 . 6 P 1 1 3 1 R . 0 1 1 4 ? 2 5 . 3 D l l l : ~ . 1 7 :  
4 9 2 8  171 i 3 1 6 . 3 2 ~ 9 ? 2 . 1 7 8 1 3 1 7 . 0 P 3 3 9 3 5 5 D 7 B 1 3 I ~ . 4 1 4 1 9 3 6 . ~ 4 6 1 3 ~ i . ~ 6 7 i P 4 ~ . 7 B  i l l e . 4  

4 9 5 ? . 5 7 1  1318 544964.721131% 6 1 1  49871318 3551991.9681318.246L19?.737131i.6i5 
4 i ? . B 1 ~ 1 3 1 5 . 1 6 6 5 ( 1 0 6 . 4 2 8 1 3 1 6 . * 1 : 5 0 1 0 . B 0 1 1 3 1 B  1915018.337 1 3 1 8 . 1 7 5 0 1 1 . 0 1 P 1 3 1 8 . 2 6 2  
5018.2011318.1881USU.(5. lll7.5~SDSP.736 1117.2150E6 1111317.5435077 91- lllB.03 
5101.147131%.I~65103.011111B.~065105.5~61118.~635121.7681118.18851:?.11~~118.ss~ 
5 1 3 8 . 6 5 8 1 3 1 8 . 7 2 5 5 1 6 0 . 5 3 4 1 ~ 1 8 . 4 8 8 5 1 7 5 . 5 7 2 1 1 1 8 . 3 0 5 5 1 8 0 . 6 1 5 1 1 1 8 . 1 ~ 2 5 1 8 ~ . 7 1 1 1 ~ h . 8 2 7  
5205.1511316.46~5208.2621116.~19521~.71L1116.4875221.7611115.6415iZ~.1111315.61~ 
5221.277 1 1 1 5 . 6 2 5 2 2 . 3 5 1 1 1 1 5 . 6 7 7  5111.<11115.9875112.2581116.0615?16.152i115.R:? 
5 2 d 5 . 6 6 1 1 1 1 5 . 4 5 7 5 2 5 1 . 0 6 7 1 ~ 1 5 . 7 7 8 5 2 5 Y . 5 9 1 1 3 1 6 . S O 1 S 2 i 0 . 2 4 2 1 1 1 7 . 1 1 9 5 2 8 5 . 1 5 6 1 1 1 7 . 4 6 1  
5296l85111i 4185300.7781317351 2 1 2 6 . 2 4 1 3 1 6 . 3 1 1 5 1 1 6 . 4 P 4  116.2lS11P.liB 1116.06 

5 1 5 ~ . 0 1 I 3 1 5 . 1 5 7 5 3 6 0 . 2 8 1 1 3 1 5 . 0 0 8 5 1 6 6 . 0 4 9 1 1 1 ~ . 3 0 8 5 3 7 5 . 1 5 8 1 3 1 5 . ~ ? 1 5 3 ~ 0 . 1 P ~ 1 1 1 6 . 0 5 8  
5 1 8 1 . 3 0 5 1 1 1 6 . 0 7 k 5 * 0 5 . 7 1 ? 1 3 1 6 . 1 1 7 5 ~ 1 9 . 2 6 ~ 1 3 1 5 . 8 0 2 5 ~ 1 9 . 1 7 1 1 3 1 1 . 8 0 1 1 ~ 1 9 . 5 ~ 9  1215.8 
5 ~ 4 1 . 7 6 7 1 1 1 5 . 5 9 1 5 ~ ~ ' . 1 4 ~ 1 1 1 5 . b l 6 5 4 ~ ~ . 6 6 7 1 3 1 1 . ~ 8 5 5 ~ 5 ~ . 6 ~ 6 1 1 1 5 . 8 1 6 5 4 6 ~ . 3 : 5 1 1 1 t . 0 1 2  
5(96.5681116.609 55~6.51117.0635551.95611~.093557.'.~01i115.5252577.11213:5.~18 
'579.5261315.3015587.~961;16.23455l9.0391116~12558?.30~~116.~1155Pi.1661316.~11 
5 6 3 2 . 9 9 6 1 3 1 6 . 6 0 3 5 6 3 6 . 1 0 8 1 1 1 6 . 6 9 3 5 6 3 1 . 7 2 2 1 3 1 6 . 7 6 ~ ~ 6 7 1 . 7 3 ~ 1 3 1 i . 5 3 5 5 6 1 1 . 8 3 2 1 3 1 1 . 5 ~ ~  
5 ' 1 1 . 6 5 3 1 1 1 8  1635714.9181118503 5 7 2 2 . 8 1 3 1 8 . 6 1 ? 5 7 5 1 1 . 1 6 ~ 1 3 1 P . 1 0 1 5 7 6 0 . i 1 6 1 1 1 9 . ~ 1 ~  
~795.7?31~19.'215819.?571320.0945842.8l51320.2765~~~.~ls1l~~.~~~ 



12--667 .0151??1.911 . 0 1 1 5 C 1 0 . B 3 1  ,031 

ban> s t a  ~ e f :  pl,ght Lengths: ~ e c t  iname l  ~ . l g h r  c o r ~ :  cencr. U ~ Z K ~  
$ J l i . i 6 8 5 0 1 O . R 0 1  1164iiil548 $ 3 7  . i . 3  

CROSS SECTT0:I OVTPWI P r o f i l e  tPFli 

CrrL l i  ! t L I  
E.C. Slope Itr/fi! 
0 T I L d i  :CLs; 
?OD !WldCh ,*:, 
ve: T O C d  ,ft,S! 
*ar ;*I 3Pth  :it) 
car.; Total ccisj 
Lersrb k r d  if:: 
n m  c h  E1 i t t l  
U P h S  
FrcLD iosr , * t l  
C h E LOSS ' L L .  

Elenen: 
It. ,>-Val. 
Reach Len. , f C \  

Flow krea ,.q Lcl 
area  1sq * t i  
Flow icfs, 
TOP Width :tLI 

A V ~ .  "el. ifrlr: 
HYdr I l e ~ L h  Ift! 
on.,. i i f s l  
Wetted Per lit1 
shear t 1 b . S ~  f t ,  

- Dlvldel f l o s  cowaced for this cross-section 
Narnmo - The mern iors r a r  ereaLer rhan 1.0 f c  (0.3 m i .  herween the current and prevlovs cross 

recrloll .  This may indrcate the need Lor addir lonal  cross sections. 

CROSS SECTTON RIVER: HaIWlhP1a 
REXCH. 5p:l:l RS: 19.6872 

M i _ n l " Q ' S  n valuer n"",= 3 
SLL. D "dl S t .  P "11 st. n "a1 

4757,061 . 0 1 5 4 7 5 7 . 0 6 1  0 5 5 5 4 B 4 . 2 8 7  , 0 1 5  

Bank B L a :  Lee: Righ: Lengrhr. L e f t  channel Rivht C o ~ t t  ConLr. wpn 
4 7 5 7 0 6 3 5 4 8 6 . 2 8 7  16718:.4667 230 I . - 

Lighr Levee Statlor?= 5177.4 i l e - i a t i i l n - 1 3 7 8 . 8 0 9  

CROSS SECTIOII OVTPm PTOflle I1PFI1 

".I Head Ift' 
E G  Elev itti 
cri: W S  l e v ,  
E.C. Slope :ftlfCI 
O 70C.l icfrl 
m2 ri.drh i r e ,  
"el mra: , t c / r :  
w a r  Chl 3PL" , f C i  

Con". Total i c f r !  

- - ~- . ~ ~- 
0.32 Y:. ~ - V a l .  0 . 3 5 5  

1 2 7 5 . 1 4  Reach Len, l f L l  i67.00 199.07 110.00 
1 3 7 4 . 9 4  Flow *el. lrq t t i  2 7 5 . 3 7  

0.015080 i u e a  laq ELI 2 1 5  17  
2 2 5 0 . 0 0  Flow ICL.1 1250.00 
:71.81 TOP Width IELI 171.82 

4 . 5 4  ye:. i e c i r ,  6 - 5 4  
3.12 HYdr. Depth (frl 1.60 

101?9.2 Con,. (cfsl 1 0 1 7 1 . 2  
1 ~ 9 . 4 7  we=ted per. i t ~ l  nl. oi 

1372.00 Shear iltisq t L I  1.51 
1.00 Scream Poxer ilbiir sj 6 . 8 4  
3.09 :urn Volume lacre-lei 0.34 11 I L  n *I 

Wsrniilg - 'he e a e r ~  lmrr w a r  greater than 1.0 t L  10.3 ml. bewren rhe currerc and prev:our cross 
recr im.  Thls vay indieace the need iar addiriocnl cross sections. 

:ROSS SECTION R I V E R :  W a r w A a l a  
R m C H :  S p l i t 1  RS: 19.6513 



CEO55 SECTION O m P m  Proille *PFI1 

i \ ' 5  El*" l t r ,  
\'el h'esd , f Z l  
B G  E i e - J  i i C l  
C Z > L  i i s .  i f L 1  

E . C .  siope i t C ! i L I  
P Total icfsl 
Top Width i t=> 
"el Toral , t C , 6 1  

nnx chi wth i f r l  
c m u .   oral ~ c f r '  
Length W:d I f t i  
Il" Ch BI r f r )  

i371.?? Element Left OE Chr - -qP l  Right 03 
C :I W C .  r-"a:. C O C S  

13,: i J  Peach Ler.. i f r l  191.00 273.81 1 9 8  00 
li?l.S5 Blow Area irq f r l  3 1 6 . 6 3  

o 0176?0 .xrea (rq r r l  3 1 6 . 6 1  
1250.00 Firv l c t r l  1250.00 
212.75 Top MldLh l t t l  2 1 3 . 7 5  

1 . 9 5  A V ? .  "el , t r / r i  3.05 
3.22 R Y ~ .  DepLh C f C i  1 4 8  

s j ? K l  Con,?. ices8 5JIS.l 
272.81 WeLLed P e r .  (fC: 111.02 

1169.17 Shear ilhrsq f t l  1.61 
;.00 Stream Power ilD,tL rl  6 .  L4 
2 . 1 9  C w  Volume lacr?-L=I  0 . 3 4  3 P I  0.85 
0.03 C w  Sii (acreel 0.16 4.80 

ivarninr - The canueyance rarir ,upstrean conueyanc. divided by * o u n r c r e m  convey&nce, is less 
than 0 . 7  or greacer than 1.4. rhir my indicate  tnF need to r  addiriona? crass ieceionr. 

ilazning - The enerw loss war greater Lhar. I 0  f L  ( 0 . 3  m l .  herween t h e  cvrrenc a ~ . d  ~reuious crorr 
sec:ian. r h m  m y  indicate the need fcr additional cross sections. 

warning -  he pariiho;lc search method  ailed rr converge on crir~cal depth. i h e  will L- L ~ F  
cross rectian slrceisecanr method t n  find critical deprh. 

wote  - nydrauiic j i v ~  bar occurred between mi= cross rect ion nnd the previous v p r r r e ~  s e c t i o n .  

~ ~ n i  i ~ a :  ~ e f ~  Right ~ e n m h r :  ~ e t t  ch-d ~ l i ~ n t  coEff corrr. rm&n 
4 8 5 6 . B P 5 5 6 9 8  1 8 4  166200 6815 260 1 . 3  

PllhL Levee Stations 5214.1 E1~aaTlon=l370.156 

Y.B.   lev ! f r l  
"el seed i f t l  
E . 5  Elev i t t i  
CriL 9 . 5  l t L !  
E . C .  Clag~ I f L i f L 1  
0 Total i c t r ,  
TOP Widrh , $ t i  
"el T o t a l  r f : , s l  
Max Lhl DPLh I f t l  
can" Toea1 l s f s l  
~ ~ n g ~ h  Wtd. I ~ L I  
nin ch ~i ( f t i  

Warning - Th? cnnveynnce ratio luprtrelM conveyance divided by d o m s l r e m  conveynncel is less 
than 0 . 7  or greater Lhnn 1.a.  ThlS may rr.dicare the need tor additional c r a r d  secL.,nl. 

Warning - The energy l ~ s s  was greater than 1.0 t L  10 .1  m l .  between the  current and previous cross 
seetion This may indicare the need for addlLion.1 cross secLions. 

CROSS SECTION R N V * :  Harqulhala 
R S C X  S p l i t 1  115: 19.5616 



Blacked LbitiY;LIo?I ""mi 
S L a  L Sia P Elev 

1274.9515737 4 1 6 1 3 6 5  1 8 5  

CRWBB EECTICN o m P m  ~ r ~ f i l e  ~ P P ~ I  

P i s .  Eiev I f : )  1367 ifi Elemcnr k f C  CB Ch&".~1 lilghc OB 
gel Yead i f:)  C.21 ht .  n-L.al. 3 C 6 5  
E C .  Elev l e t )  1 1 6 7 . 7 1  ica;fi Len. ,tr! 1 7 5 . 0 0  20:.81 272.00 
ZriC :i 5 .  I f L :  1166.?5 F l n v  *reo isg L t !  3 3 < . 7 '  
E i  Slope ifilfrl 0.018807 i u e a  I s q  f c !  ? ; 6 . 7 7  
Q TccaI I c L s l  1 2 5 0 D D  Flow icf r i  1250.OC 
Top i l ~ d t h  i f l l  2 6 1 . 7 9  Top Wldrh i f c i  2 6 1 . 7 0  
v e l  iocai r f r i r ~  3.71 hug. "el. ~ f t i s ~  3 . 7 1  
Sax i l l 1  mth i t r !  4 . 2 3  H y d r  Depth ICCI 1.20 
Con., TaLal : c f r l  9093.2 Conv. l c f r l  3093.2 
~ ~ ~ ~ r h  wed. ( f r l  207.81 Wetted per. i f r !  262.34 
Nrn Ch El titi , 3 6 1 . 2 7  Shear (Ibirq f L l  1 . 5 1  
Alpha 1.00 S t r e m  Power Clb/fl rl  5 . 6 2  
rrctn ~ o s s  l f t i  2 . 8 2  c m  volume ~ a c r e - f ~ ~  o 14 5 . 8 5  0.85 
C h E L o s r  ( ! t i  0.00 C m  SX idcresi 0.16 2.51 

*ammo - -The enrrw loss w a s  grealer khan 1.0 ft 1 0 . 3  " I .  between the cvrrcnt and previous cross 
reclion. Thrs may ir.a1cate the nee* tor addi:ion.l cross recl,ons. 

warnrna - ?he larabolxc search mechoa tailed co conuerae on crirrcal deoth. =he Drocrrm "ill L ~ V  the 

C B O S  SECTION RIVER: Harwahala 
RUICH Split1 RS: 19.1223 

I i i P l r  
Dcj:rlptian: I s 5 2 2 3  
iration Slevarror. Data r.m= 6 2  

s r a  Eler SCa Elev sta Elev 5:a El*" 5 t a  Ele i. 
i?i:.iiSli7:.O:l4P47.P6L13i4.44P49B6.725~162.li7458i.651 1 3 6 1 8 8 4 P B i 8 1 3 1 1 6 1 8 L 1  
19FE.;iSi>i1.8?11002.0321360.679100P.83< 1 3 i l 4 C  5Oil.i31362.1?550ji.CS:i361.7il 
5 0 t D P P 1 1 3 i 3 ~ T I  5073.9il362.646 5080.a21362.516iD98.3i61161.Bi7S091.63>i362.R54 
?li3.6171362 i4tS:27.101i3t3.0115141.0851163.83~5147.8141364.PP55?56.912136i.-09 
ilbP.B4Cl3CS.744iliQ.118:166 0165224.9171365.9235226.4951365.9015229 1 3 7 1 3 6 6 l 3 -  
1217.1861366.72652~i.ri57i368.1~?52~0.8~51368.9725281.6571369.11~~2~9.t211369.1?1 
5 3 0 7  70513t9.13853J6.19313~0.311514I.27BI370.52Pi369.596i3.0 1181.71>:1.111 
5386.2iiliil.li25~~~.73913:l.35~l40?.48~1371.4195419.1571371 6?ISLi-.?i:l;7l 6 1 1  
i4i6.18P1371.R225~6OO7ii 137l.815481.6981372.41ll 5 5 0 7 1 l ~ 7 1  9 4 3 5 5 0 1  5:5137i.971 
55~7.1?41372.3815512.B15137i.~515511.7911372.72?55BS.2661i~I 1PL15942:'137;.40E 
1616.iiili74.0175638.058 1 3 7 1 4 3 5 6 5 3 L I P  1374.755672.3?5ili5,102i685.2?71375.4tl 
1101.li5l?7i.11P5714.3111175.5385722.91:1175.64125756.2S41316.D8C5773.5171376.418 
i i P 4 . J 1 6 i 3 7 6 . 7 2 5 5 8 2 3 . 2 4 2 1 3 I 6  313 

Harming's n valves n"m= 3 
S e a  n V a l  sra n Val sr- n V a l  

4 3 4 2 . 6 5 9  0 1 5 4 P 4 2 . 6 5 9  - 0 6 5 5 8 2 3 . 2 4 2  .DJ5 

4 9 4 2 . 5 5 9 5 E 2 1 . 2 1 2  178186.7916 2 9 1  . i . . 

CROSS SECTION C ' n m  P r o f i l e  C P W 1  

w 5 E I ~ Y  i t c i  1364.68 E ~ ~ ~ ~ ~ L  iefc oa chr-.l F ~ ~ ~ L  OR ~- ~- 
~ e l  Head i l r )  0.21 WL. n-"a~. 0 . 0 6 1  
E.C. E l s v  l l r i  1364.83 Reach Len. (ft! 178.00 186.19 2 2 5 . 0 0  
C r l :  W.S. , t r ,  Flow u c a  , s i l  LLI 3 3 9 . 3 z  
E.C. Slope :LL/ f : I  0.010100 k c a  laq  Lrl 3 3 9 . 1 2  
Q T o t a l  1cf11 1250.00 Flow i c f r !  li50.00 
TOP i l id th  I t t i  1 6 1 . 1 9  Top WidLh I i C I  16?.1? 
Yel Total I f L / r l  3 6t Avg. Y.1. I E L l r i  1 . 6 8  
~ a r  chi mth i f r l  6.00 ~ v d r .  ~ e o c h  I C L ;  2 03 

Warnlnp - The energy iora w a r  greater t h v l  1 . 0  L L  1 0 . 3  m i .  between Lhe current ~ . d  prevrous cross 
rcct1on. Thi. m y  indicare t h e  need for addi:ronal cross recrian.. 

CROSS SECTION Y-: Warquahala 
RUICX:  S p l i t 1  -5: 1 9 . 4 8 6 9  

TNPW 
Desc r io~ ion :  19 4 8 6 9  . -  - ~ 

Starion Elevation Dara n u =  6 5  
S r a  Elcv B r a  Elcv B r a  Elev Sca Elev SLa Elcv 

4964.681366 5 2 7 1 9 7 2 . 9 4 2 1 1 6 3 . 1 7 2 i P B 7 . 7 9 I I 3 5 8  6284994.8331357.304499BB4I9 1357 7 8  



sta. ~ ~ f t  eigh: L E ~ ~ L ~ J :   eft enamel light cortc cortr. wbr. 

4 9 6 e 6 8 5 ' 4 e  2 1 3  4 5 1 4 6 9 . 5 3 3 1  5 4 3  .I 
Eiuh: Levee 6tarlon=5187.395 Elevat10n=llii 003 

CROSS SECTION OmPIPrPI Praiile 4 P F I 1  

CrlL W . S .  ,EL! 
E C .  Elope i f L l f t l  
P Torn> I C f S l  

Top WldL5 l f L i  
"11 Total i f r ' r !  
Hal Chl Dprh !t t!  
Con". T o t a l  (CfS' 

~ e n v t h  wtd. (tr) 
nin ch rl !fr) 

i16i.40 El-menf Left OB 
Z.34 WL. " - V a l .  

1362 1 4  Reach Len. : f L i  6 5 9 . 0 0  
1361.55 Flaw Area 1rq fLi 

o 011078 ~ r e a  irq cr l  
1250.00 Plow lrfrl 
109.64 Top Width i f t i  

4.69 &wg. Ye:. lftirl 
5 . 0 3  Hydz Drpri.  lftl 

10930.1 Cozv. tcfsl 
469.53 Wetted per. lttj 

1 1 5 7 . 3 0  Shear ilbirq ill 
1.00 S c r e a m  Power iib/fr rl 
7.67 C w  Yrl- lacre-ltl 0.34 
0.01 C w  5A Iacreri 0.16 

warning -   he enerm. lor=  r a e  greater than 1.0 fr 10.1 mi. between the current and previous cross 
section. T h l ~  may rnaicate the need f o r  additional cro.. sections. 

CWS.5 SECTION OWPIPI. 

1 8 .  Clev , f L ,  
.<el Head i f t i  
E G .  Cle" (fL1 
czi: U S .  ,ftl 
E.G. Slope I E t / f L i  
Q Total icts1 
Top WidLh ifti 
"el r o t a 1  1ft;rl 
n u  c h l  opth i f c ,  
ccnv Total lcthl 
LergLh Wtd. i f C !  
Xir Ch 81 1tLi 
Alpha 
PrcCn Lo.$ ,:r; 
C i E La66 IfL, 

Profile lPFll 

Clement 
WL.  "-Val 
Reach Len. , c r ,  
Flow Area ,rq it, 
Area is. € t i  

Top Width lfC1 
A".. ?ei. Iftisi 
XY&. mDch l f t l  

Wetted P e r  ,er1 
Shear 1Ibirq f L I  
Screm Power llblfr r ;  

warning - Divided elor c o w u t e d  for this crorr-section. 
Warning - A f i a r  split r a r  encountered. mc P X O O T ~  first calmlated the momenrw of borh channelr 

below the junction. iyl enerm balance war prrformed acro.5 the junctian trom the .crem with 
the highest momenrun dovnsrream ca the secci~n upstrew. 

warnin. - me energy 10s. "as *=rater Lhan 1.0 cr 10.3 m1, betreen =he current and previous cross 
recLion. This m y  indicate rhr need for additionel cross aecrions. 



EIFrnE"t  
W E .  "-Val. 
E E B C ~  i en  , f r l  

Shesr Ilb/sq LC! 
stre- iower ilb/ft sb 
cum volume [acre-fri 
Cum Si i  , ac res1  

IIfi 08 
0.035 

138.00 
15.43 
I?. 43 
53 2.1 
30.20 

2 . 7 4  
0 . 6 4  

611.6 
30.44 
0.30 
0 8 ,  
4 . 8 7  
7 . 0 1  

warning - Divided Elow conmured for Chi. cross-section. 
iYarnxng - The ConrEYdn'E I a r l O  ,"DILr.- COnVeYMCe d i v i d e d  by d o m s L r e m  canveyanse! is less 

th- 0 . 7  or orrarer char 1.4. -y indicate =he need f a r  rerrionr. 
warnlnB - The enerrj lohh was grelicer than 1.0 Er ( 3 . 3  m i .  becrean the current and  revl lour cross 

se;rlon. T h i s  may l o d i c a t e  the need tor additional crorr recrions. 

CRC96 56CTIOX RIVER: H a r ~ a h s l a  
R U C H  Spii: 1.9 RS: l 9 2 3 P B  

sank sta: sect ~ i ~ h r  ~ e n g ~ h ~ .  chnrnel ~ i ~ h t  coecf conr:. m a n  
48576575091.833 i771bi.1855 1 5 9  1 3 

L e f i  L w e e  Station=aE57.617 Eleuatirn=l343 5 6 4  
Right Levee SLationi5091.833 T l e V a L ~ o n =  I 3 4 3 5 4  

V.E. E:ei ! t i ,  
Vel i l ~ a d  Ifti 
E.C. ~ i ~ i  l f r l  
c r i r  x .5 .  i f r l  
i.C Slope I f r i f t 1  
Q Total ,cis, 
TOP WldCh i t t l  
"el Total ! tL ,S l  
Mar Chl WLh r f t l  
corm ToLal , C I s l  
~ e n c l ~ h  w ~ d .  ( £ t i  
Hln Ch EL ( L t l  

~ ~ 

WL. "-Val. 
Reach L e n  i t r l  
Flow Area ,sq fC,  
Area i s m  f L I  

. ~ . 
Con" l c f s l  
HeLLed Per. r fL1  
ibear i lb!sa LLI 
stre- ~0.e;  !Ib,fL *I 
Cum 'lolyme ! . c r e - l t l  
Cum S* ,acres1 

Left OB channel RlghT DB 
0 . 0 6 5  

177.00 381.39 359.00 
6 7 . 3 8  

waning -  he conveyance lupstrem conveyance divided by domrtrenn, cormey-cei is  less 
than 0 . 7  or greater than 1.4. This any indicate the need Lor addrtional cross sect ianr  

Warning - The energy lose w a r  groarer thdn 1.0 Lt ( 0 . 3  mi. betreen Lhe current and prevrovs crorr 
rccrlon %is may indicate the need far addrrlonal cross sections. 

CS.055 SECT108 F.I'IER; XarwQhala 
RUICH: Split lii R S :  19.1676 

rNFrn 
D e r c z i s t i o n :  19.1676 
Scarlon Eleuorlan Daia n w =  2 6 

SLa El=* S Elcv SLa Elev a Elev Sta Eler 



Ban* s r .  L.ft Rlchc Length.: L e f t  Charne l  R i r h r  Coeft conrr. m a n  
4 9 7 8 , 7 3 2  5 3 5 6 . - -  ddi456.6185 4 3 8  1 . 3  

R:ghr Levee Sraclun= 5 0 5 6 . 7 7  Elevarion- 1 3 3 7 . 6 8  

Llernm: 
w t  n-va1. 
Peach Ler. lfrl 
Fior Area 1s9 f L !  
*Fa 134 f t !  
Flow , c t s i  
TOP WidCh lit, 
AWE uei. ifrlsl 
~ y d x  k p r h  i f r ,  
con;., icfs, 
Netted Per. IfL, 
Shear 1Ibirg f r l  
Srream Power  1lb;Lz 11 
C u n  "01-• :acre.fr, 
Cun SA ,acres! 

Warnlrg - Divided flow carnured f o r  chis  cross-sect ion.  
warnmg - me ;onveyan;e rat.0 ,uperrem, conveyance drvide* by d o m a r r e m  conveyance, ir less 

Lhan D . 7  or gr.a:er Zhar. 1 . 4 .  This m y  lndlcare rhe need for addir ional  cross  sec r ion r  
IYarnLrg - The energy i o r r  w a r  greater char, 1.0 f r  10.3 m , .  between rhe currenr and prcuiou. cross 

rectlon. Thlr nay i nd i ca t e  the need f a r  addirlom.1 cross s e c t z o r e  

CRO55  SECTION RIVER: Harquahala 
R E A C H :  Bpllt I& RS: 19.0811 

Bank < L a :  Left Right Lengths: lclr Channel Right ioeff Conrr. m a n  
49597965008631 4 2 1 4 4 5 . 8 1 4 6  4 4 2  .I . . 

 err ~ e v e e  Btatior=&B87.737 z l e v n t i o n = i l ~ o . 2 7 1  

CROSS SECTION 0irTP';T l r o f i i e  tPFll 

W . S .  Ele-, lfLi 1 3 2 9 . 8 0  Slunent Lef: 08 Ch-el 
V e l  Head lftl 0.22 WE. n-Val. 0.015 D O 6 5  
E.C. Zlev  i f t i  1110.02 Reach Len. I f L I  421.00 4 1 5 . 8 3  
Crlr W 5 .  IfLI - ,- 1129.80 F l m  Area :rq t r l  6 . 6 4  43.17 
r r  Elope l t r : f L l  0.052221 Area isy  S t >  6 . 6 4  4 2 . 1 7  
a Toral i c f r i  iPC.00 Plow :Cts! 1 5 . 5 4  169.29 
TOP Width l f r i  120.68 Top Width i f L l  3 8 . 9 5  4 6 . 0 1  
V e l  Tats1 it:irl 3 . 5 8  Avg. Vel. lft/s! 2.34 3.92 
nax Zhl mrh ,ftl 1 . 8  My*. Depth ,tC! 0.17 0 . 9 4  
Conv. Toral (cfri 1 0 5 8 . 5  Con-,. I c t s i  8 6 . 6  9 4 1 . 1  
k r g r h  Wtd. I f t i  Wetted Per. l fr!  38.95 1 6 . 2 0  
tlli: ch EI lfrl 1327.36 s k n r  iibiry ft! 0.3a : 8 8  
Alpha 1.11 S r r e m  Parer :lb/fr rl 0.80 7 17 
Fzctn LODB lfil Cum V o l m e  (acre-frl 4.21 0 . 8 1  
C L E LOIS Itt! CW P i  (acres! 5.90 0.88 

wnrr.inq - l he  energy eqvarion could nor be balanced within tha spec i f i ed  n d e r  or i t e r a t i o n s .  me 
progrm used c r i t i c a l  depth for t h e  water surface mri roniirued on r i c h  the c a l c u ~ a t i o n .  

warring - Divided flow sowurea t o r  chis  crors-secLion. 
warning -  he conveymce r a c k  iuprcrem conveymce divrded by d o m a c r e m  conveyanse~ is less 

t h m  0.7 o r  greater t h m  1.4, l h i r  mi- ~ n d i c a c e  =he need f o r  add i i i ona l  crmss rectlonr 
Warnins - The energy loss was greater than 1.0 f L  10.3 m l .  between che rurrenr and previous crors 

section. Thi. nay i nd i ca t e  the need for addi t ional  crors resLi0na. 
Warning - me parabal lc  search method f a i l e d  co sonverg~ on c x i r x a l  d e s ~ h .  The prosram rill c r y  rhe 

cross reccion r1ice,secanc method Lm f i n d  c r i r l c a l  depth. 
Note - WUIL~P~F c r i t i c a l  depths were found at ch i s  l oca t i on .  T I ~ C  cr i r1ca1 depth the lorer~, v a l i d ,  racer 

surface  was urea. 

CROSS SECTION RI'JEP. H a r ~ a h a l a  
RFACH: s p l i t  IA R S  l e g s s ?  

INPLPP 



nr?r.xng's n vaiues nu"= 
v a i  SLb n ,la1 sta r. "a; 

4646,366 a 3 5 d 9 7 8 . 7 5 2  , 0 6 5 1 0 1 8 4 4 6  ,039 

CROSS SECTION "WPtrT Profile I I P F E 1  

r . 9 .  = lev  i r r ,  
v e l  Hean IC:) 
E C  Elcv i f : >  
CrlL W.S. l t t l  
E.C. s l o p e  i t r i f r '  
P ?oral l c t r l  
Top WIdLh : t c i  
"el T o t a l  , f i l s 1  
Max C h l  L?th i f t l  
con\. rara1 i c f s l  
Length W C d ,  if:) 
Min C h  E l  l f t l  
A17ha 
FrcCn Loss lfC, 
C h E Loss [ E L I  

harnlng - r a r i ~  (upscream conreyp.ce divided by downstrean canveyar.ce~ is l e r r  
:han 0 . 7  ?r grearer rhan 1.4, This may indicate the need for additional cross recrions. 

Warning - The e n e r p  10s. "as zreerer than 1.0 c t  1 0 . 3  n:. becrean the rvrrenr and previous cross 
sec::on. This  may indrcarc  rhe need Lor additional crrrr secrions. 

warnmV . ",he parajoilc rerhQd called to converge on c r i t i c a l  depth. me pr-vram will r v  the 
~ ~ ~ r i r n  s : ~ c ~ , ~ ~ ~ ~ r   hod r o  f r n d  cric>cal depth. 

~~r~ - r v l r l p i e  crrrrca~ depths ravna mi. location.  he crlrlca: depth rich the lowest, v a l l ~ .  
nureace "us "sea. 

C i O S B  SECTION RIVER: Ha~quahala 
P E A C H :  SpliL I X  RS: 18.9165 

Ban* sra: L e t t  sight LenyLhs; Left Chmcl Right C o r f t  c0.rr m a n  
4971.1765007.:?1 1543a6.1659 218 . i . 3  

P i g h r  Levee SLaricn=5008.561 ~ l ~ ~ ~ : i ~ ~ s 1 3 1 6 . 1 5 1  

W. E1.Y l f t l  
"el Head i f t ,  
E.C. Elev l t t l  
CriC W.S. i t t i  
E.G. Slope I t C 1 f ; l  
Q Toral l c t r l  
Top NidLh i f t l  
' 4 ~ 1  T I L ~ ~  ( f r l r l  
Har C h l  L2Lh ! f C )  
conr.. ~ e r a i  i c t r l  
~ ~ ~ r b  wrl. [ E L I  
nin ch r l  i f r l  
alpha 
Frcrn Lorr ( i l l  
C h E Lo.. lit1 

Elamant 
W L .  n-Val. 
Reach Len. I f t l  
Flow we.  1sq t t l  
Area 1 r q  f t l  
Flow l c t r l  
Too Wldih I f L I  
*vg. , r -1 .  ! f C / ~ l  
~ y d r .  a p l h  i f = ]  
Con". ,c:si 
Werred Per. l f r l  
shear llbirq f c l  
scream Power I I b  f r  rl 
Cun volume ,acre-tt, 
CLm s* IdCTeDI  

Chlnrel Right On 
D 1 6 5  
0.03 0.00 

27 ' 5  

warning - F r i e r p  =mation not be bel~nccd r i thrr i  rhe specrtied number of i t e r a t i o n s .    he 
program used crlrical depth f o r  the rater surface and crnrlnued on wi th  the c a l ~ u l a L ~ o n s  

warnine - The conveyance ratio i v p r r r e a m  cooveyMce d i v i d e d  by downscream conveyance: is less 
Lhan 0 . 7  o r  greater Lhan 1.4. ThrS may indicate the need f o r  addlrlonal cross recrions. 

warning -  he enerw loss w a s  greater Lhvr  i O f L  10.3 ml. between the current o?d Previous cross 
i e c t lon .  This m y  iadicacc che Deed for  addiCloo.1 cross sectxmn*. 

Yarnlng - Luring the srandard step iter.t.ons, when rhe orsmed water surface war r e r  equal Lo s r i t l c a i  



de.ch. chc crrlc"larcd rater ruriace cam. tnc*  b e l o w  crlrlcrl d+PLh. Tni. indicsres cnai tnere rs 
nor r vaird svbcrirrcal answer The program d.:aui:ed ro r ; i ~ : c a i  depth. 

warn~r.g - ~ ? t e  prrabml;c search method fa>.ed ro ccnvergc cn i:::rcal depcb The progrm r i l l  cry che 
c r D r s  sectLon s l l c e / s e c a 7 r  meChad r o  t;.?r: crlrlca: depzh. 

N o t e  - Hu::;D,e crrclcal dEPLhS w*;e i0ur.d a r  =,Is iocar;on. :he c r i c l c a l  depth r i c h  the :owerr ,  "all*, racer 
surface u a i  use*. 

H.mlng '5  n Valuer n m =  3 
st. n Val sra n V a l  s:. " V a l  

4 9 1 6 . 6 7 2  ,0111Oi9.705 0 5 5 5 0 8 6 . 4 6 1  ,035 

sank sta: ~ e f r  ~ish: ~ e n g r h r :  Left channel ~ i g h t  coeff conrr. 
501?.7?55386.468 371aOO ,655 350 1 

Right Levee S C a t l o n - 1 1 2 4 1 5 d  Eleuecion=LJ4l.L72 

CROSS SECTION O ' j T P W  P r o f i l e  l P F l l  

W . 5  E l e v  idrl 1316.19 Lle inenC Left OB 
Vel Kead ifCl 0.20 X:. "-Val. 0 . 0 3 5  
i i .  tlev rtti 1348.18 Peach Len. iftl 171.00 
Crl: W.S. tft! 1348.17 Flow LrCa 1.g f L i  4 8 . 4 2  
E C  slave i f t l f t 1  o 011059 he* irq f r !  8 8 . 4 2  
0 Totml tcfsi 1060.00 Plow icfsi 133.71 
Top W i d t h  f r !  3 7 3 . 2 3  Top Width : t t l  ? ? . I 0  
V.1 Total ' f t i r :  1 . 4 1  k v g .  "-1. ift,sj 2 7 6  
Xax Chl GDLh l t c i  2 . 4 5  ilydr. Depth I t? !  0.49 
C a w .  Total icfri 10071.7 Conv ictr! 1271.5 
L ~ ~ ~ c ~  wtd .  i f t i  369.31 w e r ~ e d  per ifrl ~ 9 . 5 2  
r l n  ih El (itl 1346.28 Shear llblrq f L i  0.31 
a lpha  1 . 0  stream sorer iib!f: si 0 ? 3  
Fzcfn Loss i f L l  5 $ 5  Cun V o i m e  (acre-fr!  4 06 
c - E LOSS i f = !  0.02 tun SA iacreri 6 . 3 7  

warning - The canueyanc- ratio ,upstream conveyance dialded by domstre- conreyanc., is  less 
than 0.7 or greater than 1 . 1 .  =his m y  i n d i c a t e  the need for  addit~onal cross secclons 

N a m i n g  - The %nerm icrz w a r  greater rhan 1.0 LL ( 0 . 3  mi. berueen rhe current and  revl lour cross 
section Thrr m y  rnaicare th. no.d for addi t ional  cross recrirnr. 

warning - The parabolic rearch method t a i l e d  tc c0nrer.e on cr irrca1  depth. The progrm r i l l  try the 
cross eecr io r .  .,ic.,recmt method Lo find critical dept!,. 

CROSS SECTION RIVER: Barglahala 
R U C H :  Spllt 1s RS: 1 9 . 2 4 0 0  

INPUZ 
DeScri~Zlcn: 13.2106 
SLatioil E levat ion  D a t a  nun= 52 

sta Ele" 5 t a  Elev 5ra  Elev 5ra Elev SLa m e "  
45CI.~i:l).L~.612456.1071313.806 4 5 7 9 . 0 l i 1 1 ? . 6 0 7 3 6 1 1 . 2 6 P  1342.534111.1151112.507 
1662.8051342.0P11696.4571142.012110: 4851312.0764711.4111342.1521il9.142;342 a 8 5  
1756.478l34l.503 4159.511141.6411715.1711341.616 4787.81311.33~47BO.7171Jll.251 
4 i C I . ? 1 6 1 3 1 0 . P R L I B 1 4 . 4 6 4 1 3 4 0 . 5 5 8 4 $ 1 ~  0261342.1534831.??21342.1B44815.326114:.lil 
dBJ6.46i312.203~e79.iZB1111.85148?1.0061341.112 489744131> I B ? l P 1 1 9 6 B 1 ? 4 0 , 3 l P  

4 S : L . 5 6 3 i 3 1 0 . B 3 ~ ~ 9 1 P . 4 1 2 1 1 4 0 . 8 4 3 1 9 3 0 . 1 3 2 ~ 3 1 1 . 3 9 9 4 9 4 1 . 3 6 1  i311.121?5?.82211a1.54? 
d S Z 1 . 9 1 2 1 3 4 1 . 1 0 P 4 0 9 3 . 1 1 i  1 3 4 1 . 0 2 4 9 9 B . O P 7 1 3 3  S ? 8 4 9 P 9 . 2 1 1 1 3 3 9 . 1 ~ 1 0 0 ( 1 . 7 5 6 1 3 3 9 . 5 7 P  
5006.2311340.4615006.93713~0.1865019.705133~.9051032.71213C1.5~85032.62ll34:.672 
5034OP9114i 67B5062.I171J11.3925063.2541141.3655061.3461311.3655101.iaT11~1.2BI 
5 1 3 0 P I P l 3 4 1 . 6 2 8 5 1 3 9 . 1 1 6 1 1 4 1 . 7 4 5 5 1 4 1 . 0 6 8  1311.765113.2491312.8585165.0571112.892 
5167.6281312.9015158.2111312.883 

"el Bead ifL! 
5.0. Elev lfLl 
crit  i i . 5  lft, 
E.C. Slope lftifrl 
a mtal ICES, 

Top Width icr, 
ve l  T O L ~ I  l f r / r )  
(lm Chl DyLh ifti 
C o n "  local iCf*, 
Len.Lh W C d ,  lft, 
Hln Ch El ! f L i  

1312.01 E l e m e n t  
0 . 3 8  WL. " -Val .  

1 3 4 2 . 4 1  Reach Len. Itcl 
1342 01 Plow he. iscl EL I  

0 . 0 2 5 9 8 7  h e a  irp f r i  
lDLD.00 Flow icts1 

1 0 9 . 9 2  Ton Width ifLl 
1.92 XV.. Y e 1  lfr/s! 
2.70 Hy& LPpLh lfti 

6575.4 Cmnv Icfs) 
"==Led Per. I t L !  

1119.34 Shear ilbisq t r i  
1.CO stream Power ilb/fL bi 

Cun "01- ,acre.fr, 



c . L Loss l f r i  C u m  S i  iacrrsl 5 . 5 7  2 . 7 5  2 6 S i  

harnlnF -  he enErw ermatlon could be bAlanc.d r~:hln rhe ~ ~ ~ ~ ~ f ~ ~ d  nunh: oi xrernclanr.  he 
yroqiarr usEd crlrrcal depth tar =he rater sarface corr:aueo en r l r h  che caicularlons. 

*larnma - Th' P n E r 7 i  iars was Drearer rhan I D  L t  8 0 . 3  m'. b=rreen the cvrr*nr and P T F I . I O . I L  irOl% 

r.crlan.  T ~ Z E  nay indicate .he fcr addrtlonal crrrr sacrlvnr. 
Warnlna - The p"bboilC search mrchod : & ~ l ~ d  zo cm.,erg. an crr:rcal deiLr,. ?he p'oo'bn will rr, ch= 

s.crrm siice,secanr rn.ch-0 r u  ilnd crltlcal depth. 
. wJlrlpie crlrlcai dep:hr fo~-a a r  =hlr ircarlon. depth r l t h  =he iouezt, VSII*. ua:er 

surface rar used. 

CROSS SECTION IIYEP UarWablala 
PEACH. Split 18 Rs: lS.1611 

Xamme's n Valuer nun= 1 
SLd n Val sra  n vai sta n Val 

(591.217 0 3 5 4 0 8 2 . 7 7 5  .0655015101 d 1 5  

B ~ ~ X  Sra: iefZ RIght iergrhi: L e f t  chaw,.: Right Coeff CvnLr EXPM 
i9i2.775iJ15.201 1P04li9il5 3 8 5  1 3 

Lelt Lever S r a t r o n = 4 7 6 1 B ? i  Elevnrlmn=1136328 
~~~h~ L? .>~P  ~tacion=5225.625 Elevorlm=;3?6.641 

W S .  Blev ,it, 
"el Head I t C l  
B.C. Blev l i t 1  
CZLC w . 3 .  , f t l  
E.Z Slope , f i , f C l  

Q Tosal ,:is, 
TOD Widib i f t l  
vex ~ n c a l  i:r,rl 
sax Cbl Wrh l f L l  
C c n v  Poral :cfsl 
Len*rl W C d  i t t ,  
xrn Ch Ei , t t ,  
hipha 
Frcfn :or= l e t ,  
C & E LOSS i f t l  

Element 
Wi, n-val. 
React. Len. I t r l  
Plow lirea (sq fl' 
W e a  Is<  L C ,  
Pi0" , c i s1  
Top Width l f t l  
2.4 V.1. itr;*1 
H?&. Depth i f c l  
Con" i c t s ,  
*.TL.d PC'. i f L 1  
5he.1 ilbi.4 f L 1  

s r r e m  Power llbirr s! 
C m  .,mi-. , a c r e - l t ,  
""m P I  ,acres, 

warning - n . e  enerr, eqvaclon could n.c b. balance* v i rh rn  ri.e rp.rrf>*d number of i L c r a r l D n i .  The 
oroorm vlFd ~ r i r l c a l  de~tr.  f a r  the rater rurta;. and conrlnved on u;rh the colcularlcns . . 

tiarnln< - T ~ E  cDnvpyMce ratlo ivrsrrenm conveyance dlvrded by *ovnzcrem conu=yance, 1% leis 
than 0 ,  piearer Char.  1 . 4 .  Thlr ,"a,. rndicase Ch. nerd Lor additlona: cross Eectlons. 

ilamlnQ - T ~ E  loss "as vrrarer rhvl 1.0 it ( 0 . 3  In!. between rhe currenc an* previouE cross 
rhlr may indicate the need far addirlonal cross seciiori. 

Warn>,,Q - >>ring rhe i:andaid step xcerarion.. when the assumed water surface was re: ~ W n l  Lo crlrlcal 
deprh, the crlcuiared rater s>rf.c= C b n e  back helo*. crltlcill derrh rnls indlcatES Lhar there l i  

a "*lid r"bcr;Llcal a".*-er. The prrorbn defaulL.d to c r l l l c a l  depth. 
Xarnin. - The D a r b b o l i ~  meLkod failed LO con.,erge on crrticai derrh.  Ti;e rroyrbn rill c n r  rhe 

cross iei:lon rlrce/recan: merhrd r o  find cri:lcill drpri;. 
Note - "villple critica> depths were f o ~ m m  ar rliir location. The cricica; depth r i c h  :he iouer:, "all6, r a t e r  

surtace was vie*. 

CROSS SBCTTON RTIEP: XarWohilla 
RFACX: split l a  RS: 19.0836 

INPJpC 
D e i c r i y i i o n :  19.0831 
Scat-On Blevarivn Daca n"m= 53  

sta ~ i e u  sra ~ l c v  ita  leu sra  s le r   lev 
4 6 3 5 . 7 5 6  1230.254715.37 1330.3j4728.954 1130.22 ~7;i.93l330.09?1151.202132S 715 
4 i B O  ?21112?.1254790.10?13iB.?5i4i97.8891128.8514821.0?6 1328.95484t.012 il2B 0 6  
4 B R % 1 4 1 1 1 2 8 . 5 6 1 4 8 9 6 . B 7 7 1 3 Z S . S 0 8 1 9 1 2 . 5 5 5 l 3 2 ~ . l i i 9 4 ? 6 1 1 . i 4 9 1 3 2 8 . 5 5 ; 1 9 6 9 . 9 ~ 4 1 3 i ~ . 2 5 3  
4 i ? : . i P l 1 1 2 8 . 0 5 5 4 ? 1 1 . 0 0 7 1 1 2 7 . 9 6 4 4 9 9 0 . 9 8 5 ~ 1 2 7 . 4 9 i 4 9 ? 6 . 3 1 5 1 3 2 5 . B B f  4?9964lii4.?il 
5001.6661125.3695009.8141321.35250i4.516 l~~~.615016.644132~.7315066.2091327.?Oi 
501L,Oiiiil7.?7B 5079.011327.501 5Dt7.151327.454S081.71Zlli7 7561102.6i41127.69? 
ilU5.974112i.6111109.2291327.6115139.02P1327.21151~1.1Uli27.1755118.111 li2B.07 
5150 5 5 2 1 1 1 8 . 0 3 3 1 1 6 ~ . 3 4 7 1 3 2 7 . 1 6 3 5 1 7 7 . 2 0 3 1 1 i 1 . 1 1 ~ 5 1 9 ~ . 2 0 7 1 1 2 7 . 7 3 7 5 i i 4 . 1 9 2 1 3 2 7 . B 5 ~  
5 2 1 1 . 5 1 1 1 1 2 8 . 2 3 3 5 2 2 4 . 6 4 1 1 3 i B . 1 3 5 5 2 2 % . 7 2 7 1 1 2 8 . 1 0 9 5 : 1 8 . 1 6 6 1 1 3 7 . 7 ? 5 5 2 5 3 . 8 0 6 1 3 2 7 . R l i l  
5 2 6 7 . 9 8 9 1 3 2 8 . 2 5 2 5 2 7 2 . 7 ~ 5 1 1 2 8 . 0 1 6 5 2 7 7 . 7 2 6 1 3 2 8 . 0 2 3 5 i 9 i , i 5 1 1 1 2 8 . 1 1 5 5 2 1 3 . 1 1 6 i 3 2 8 . 1 2 5  
5297.6191328.4635323.1141130.1335337.1151330.227 

1 . 5  Eieb l t L l  1328.60 Element Lefc OQ Channel iighr 08 



"el scad it: ,  
E G  Elel. ,:L! 
i l l L  W . S .  ,:t: 
B.C. Slope ! f L / f t #  
a m = a l  i c i s i  
Top WldLh I L L 1  
"el T o t a l  i f L l * ,  
Nax Chl Cpth  i f r l  
C o n "  Tora l  lsfil 
Lengih Wcd. l t r l  
"ln Ch El l f t i  
Alpha 
FrCLn LOID ILL1  

warning - The loss war greatrr than 1.0 f r  1 0 . 3  m i .  b e L r e e r  the currcnr and prea:our cross 
sec t ion .  This m y  ineicate  Che need tor eddrLloarl cross sec=1onr. 

M a r e  - "yiy*rai:>c luv ha. occuzred berr..r chis cross section and the .re...ious uprtrra- recr2on 

CROSS SECTION I M R :  iiarquahala 
PEACH: Spiit 18 RS: :9 0153 

U S .  E1C" l i r l  
":I Head lL', 
E.C. E i e v  I f t i  
c r i r  W . 5 .  i t = ,  
E 6 .  Slope , f L  it1 
C ToLaI l c f r i  
Top i i ldth l f L l  
":I Taia: l f t , ~ ,  
Bax C h l  %Lh ltrl 
conv r o t a 1  ices:  
Length wtd. !ftl 
Mi" Ch El Ifti 

Element 
W L .  n-vlil. 
~ c a c h   en ifrl 
Flaw Area 160 f C i  
)ires ( r q  I t ,  
Flow I c t s l  
Top Width ! I t ,  
A"?. "el. !fC,SI 
w,dr. Dep:h i f t l  
ccnv. lcfs, 
WeLLed P e r  [EL, 
Shear llbisq E L I  
Stream F o r l r  !IbitT 
C M  va:we ,acre-EL 
C w  5% (acres, 

warning - The enerw ewation could not be balanced vlrhin the specified n-er Of irerayion=. The 
program selected tho rater surrrce that had me least amavnt c t  t~~~~~~ conmurod and 
a s s w e d  .values. 

warning - h c  cnnveyeace ratla lupnrrom conveyance divided by drm.:ream CDnvDyance, is 1e.s 
than 0 . 7  or irreacer rhan 1 4 .  This m y  indicate the need L o r  additional crorr sections. 

woxniuir - T h D  snerw loss w a r  wreater than  1.0 f L  ( 0 . 3  m i .  berreen chc currenr and FIDVloCs Cross 
r=ct:on. ~ h l s  m y  indicate the need far additional cross reccions. 

warning - mring the standard s t e p  iterations, when the ..rume* rater =ur..*ce ran set ewal to critical 
dcPLh. the calculated water surface came back below crirrcai depth. This indicate. LhaC theTe is 
not  a valid rubcritical answer. The progcam defaul ted  to criricni depth. 

liamlng - T ~ E  sarilbolic senrch .eLh"d fa i l ed  to cmnver?e on criL2c.l depth. The prorran will t q  :he 
cross section .lice/secant .erhod LO t:nd ciitlcal deptb~ 

Note - P u l L l ~ l e  crit.ca1 depths were fDvld or this loc.rion m e  critical dVPLh Wllh the lowerr, valid, rater 
surface w a r  used. 



Bank S t a  Left Right L ~ n g r h l  Left C h r v n c l  R i a b t  C D e t C  CnncZ Lrilnn 
4 9 8 7  13650;5,CD4 3 P 1 A 1 0 . 0 5 0 2  333 1 

LSiT Levee E t a T : o n = d S l e A B 1  Eleuaczon=lli7.609 

CXOSS SECTION OUTPLT  Prctlle IPFGI 

~ e s c h   en. r t t l  
?l"l A r e a  is< t t l  
Arcr , i q  f t l  
piow I C E S >  
Top Wzdth I f t i  
aug. "el ,cr,ri 
xyiydr. Deprh I t = :  
Con" I c e a t  
Wcrted per. , c t :  
Shear l lhlrp LCi 
S t r e a m  Power ilb/Er r )  
C w n  Volume l a c r e - E t l  
cum 5ii ,acres, 

ChlLmel RlghL 16 
C . 0 6 5  0.031 

610.05 503 OF 
1 2 . 7 5  2 5 1  i? 
3 5 . 7 5  291 i? 
86.16 P b i  32 
2 6 . 8 7  G O 1  B B  
2.63 3 . 3 2  
z . 3 2  0.73 

8 8 9 . 7  9978.1 
2 1 . 2 7  6 0 2 . 6 2  

0 . 7 6  0.62 
2.66 1.42 
1.91 16.54 
1.30 18.28 

w~~~~~~ - loss gir a ~ e r  c h m  1.0 f t  10.3 n ~ .  between the currrn= and nreviou~ 
sectlo". ThlS nuy rn*icocc the need tar addirion.1 crmsr secLion.. 

CROSS SECTION R I W R  MariTillha;d 
REi .CH:  SpllL lB R5. 1 8 . 8 5 6 0  

Bank B r a :  L e f t  Right Lenothr: L c f L  C h m e l  nigh? Cactf Conrr. wan 
4 i Z 7 . 7 6 5 0 2 5 . 2 4 9  365431.1373 457 I 3 

Left isuec Scation= 6 9 8 7 . 7 6  E l e . i ~ C r o n = 1 3 1 1 . 9 3 2  
i_lgh: Lavea Srarran=5140,6DB ElevaLlon-1311,576 

CROSS SECTION Om- Profile l P F l l  

w 5 .  slcv ,f:l  1311.58 zlenenr L ~ C C  es chamel aimr os 
Yel Head I f L I  0 . 2 7  W r .  n - V a l .  3.065 0.035 
E.G. Lie,, :L:l 1311.84 Rerch Len. I f L l  3 6 5 . 0 0  431.16 6 2 7 . 0 0  
Crri W S  < t t !  1311.58 Flaw Area irq f r l  20.90 2 3 6 . 0 6  
E.G. 510-e ItC/LtI 0.017015 Area l r q  L:: 20.90 2 3 6 . 0 6  
0 T o r a i  I c f r l  1 0 6 0 . 0 0  Flaw l c t s l  6 6 . 0 5  993.95 
Top xidth I f L i  174.78 Tap Width I L r l  18.61 356.17 
Y e l  Total ! f r i r i  4.13 Au9. Yel. I f t l r l  1.16 4.21 
W u  Chi Mrh I f r l  2 . 1 4  My&. Depth i f L l  1.12 0 . 6 6  
C o n - .  Total i c c r l  8 1 2 6 . 3  C o n v  I c f r i  5 0 6 . 4  i 6 1 P . O  
~ e n g t h  ~ r d  l f r i  427.18 Werccd per.  i c r l  I? 1 5  3 5 7 . 3 5  
nin ch EI rr J 1109.33 shear i l b j r s  rr i  1 . 1 6  0.70 
alpha 1 . 0 1  S L r e m  Power i l b l f r  a i  3 6 6  2 . 9 5  
F r c L l l  LOSS I f L i  5 . 2 4  Cum Yolvne (acre-LC) 1.93 1.68 14.16 
C b F LOSE I f r i  0 . 0 3  Cum Ui iacrerl 2.33 1 CP 14.96 

warnxng - The enerw eq".tion could nor be balanced rithrn the rpecifled rvmber of Itcravlonh The 
pr0-m urea crirrcal depth f o r  =he rater surface and continued on r l ~ h  rhe s a ~ c ~ i n t i o ~ ~  

warnma - Divided flow c o q u r e d  f o r  this crora-secrion. 
o:arn>no - me enerw loss war greater thDn 1 . 0  f V  i t 3  m1. between the currenr and prevrou= crorr 

rec t1on .  Thrr may mdlcavr  the nrae for addit~anal c r o a a  s ec t i ons .  
warnma - hiring the srandard seep r t e r a r m n r ,  when rhe assumed w r t e r  surface rrr set e q " a ~  t o  c n t l c a l  

depth. th. calculated rarer surface c m e  back below critical depth. This indrcates t h a t  
not a v a l i d  subcritical answer. The proprm defaulrsd to crrricrl depth. 

sarning - ?he parabolic search method f a i l e d  t o  converge on c r ~ t i c ~ l  depth. me proprm will tri the 
cross section slice/sscant nerhod co f i n d  crztrcal depth. 

Note - nu l r rp l e  critical depth* were found a r  this location. me crl~ical depth w i t h  the lowest, 
r.,rface war  " S S d .  

. - -~ ~~ 

SLIICion Elevation Data num- 74  
Sta Elev S t a  Ele ' i  SLa Elev St. Elev SLa Elev 

4 9 0 ? . i ~ 6 1 3 0 6 . 6 6 6 ~ ? 1 9 9 6 3 P 1 3 O 5 . B B 7 i P 6 O , 9 2 2 I 1 O 6 6 3 7 6 4 ? 7 5 . 5 5 J 1 3 O 6 6 1 5 3 ~ 9 9 0 . 0 3 7 ~ 3 0 5 . 5 7 ~  



nl"I.ln4's n values n=m= 3 
st3 n ',a? sca n V a l  BLa r. Val 

4 1 0 2 . 2 4 6  3 1 5 1 9 1 5 . 7 7 3  06Si006.076 C I S  

8.0. Lie" ! f r1  
CZ1L x 5 .  :tt, 
E . C .  Slope { t t l f : !  
Q T o t a l  I c e s ,  
Toi. Wxdtb I t t i  
"el Total , t r , r ,  
wax CM mm ( f r i  
ion., Tccal ,cis> 

Element 
W L .  n-val .  
Reach Len. i E t i  
Flow i v e a  is< L C ,  
Are. I r a  ttl 
FiOW ic151 
TOE ,width i f r i  

*a:,m. - ";"lied i1au cowuced for Ch16 srcss-section 
*ar:>rna -  he conveyar.cc ratio cupstre- s o n a e y ~ c e  divided by dumr:re- sonveynncei i less 

than 0 . 7  rr greilrer char. 1.4. This aay mdlsacc  the need for addirronai ET0.I ..CLionL. 
- m e  e o e r ~  lorr was areacer chnn 1.0 L C  10.3  m i .  between the m x r e n t  previous 

sec~lon. m i -  ney rndicare r r e  need ~ o r  addirlonal cross scctlonr 

C1OSS 5 E i T I O l i  IIWR. Hdrwahala 
ITI.CH: 5 p l l L  18 1 5 :  18.7181 

IliPI" 
DesCTlDilon 18.7161 

R . S .  Elcv IfC, 
Ye1 Xcad IfL, 
E . G .  Ciev l fr i  
c r i c  W . 5  lfZl 
E i .  ;;ope l£t,ft! 
Q ? o r a l  icfs!  
Top nli i th tfL1 
"el Total ,fT/sl 
Hax chl @ch l t t l  
C o n v  Total lclri 
Lena<" I c d  I fL l  
I?.n Ch Ei Ifti 
ilpha 
rrztn Loss I f t !  
C h E LOSS , t C ,  

Reach L E I .  i f = !  
Flow Aced 154 fLI 
Ace. 1 % .  f r ,  
F l o w  lctsl 
Tor Yldth i f L i  

l e t r e d  per ( f r !  
Shear I I t i r q  t t l  
S L r e m ,  POYE= llbift 51 
C"m " o l m e  < a c r e - l r i  

wamlng - m e  energy eymarion could nor be balanced vichin the rpecrfied n d e r  of ~rerarlons. *he 
program used critical dcpch far the r a t e r  surface and continued on w i t h  the 

warnin. - Divided f l r r  canmuted f o r  this c r a s s - s e c t i o n .  
warnin? - The conveyance rrcio IuDstreL" CanveVMce divided b" dovnrrre- convcvurce; Is.* 

~ ~- ~~ .. ..-- 
rhnn ~ . i  or grear;r thnn 1.4. - m i ~  m y  ~ ~ d i c b t ~  the need tor d d i t i o n a l  cross resrion.. 



*laming - The e n e r e  loas r a r  grearer LhK. 1.0 ft  10.3 m,. b e c r e e i l  :he curren7 and prevloul crass 
sectlo" T!>rr nay mercare the nee* :or add>;ronrl czos3 rec:irns. 

*'ammo - nirm- the rrandard .rep rrPrarlcns, r-her the arsrvnce rater surface war s e t  equal Lo critical 
tiepkh, mc c ~ I c u : ~ : ~ ~  ;uriace c-c back bclor czl:rciii depth .  ~ h r s  lndica~er rna: there ;r 
,>or a "did .*crlrrcnl ar.rrer. The prooram defaul ted  to crriical depzh. 

Warnrag - me p a r a b o l i c  search neihod farlcd t o  conweroe on cr;rlc.l *epti.. The pxrgr- "ill :ri the 
cross rec:xon slLce;sPcant merhod to il"d c r x c l c a l  d e p t h .  

Note - SclL~ple crlrrcal depths were I o u l d  at rhrs laca:;or,. The critlc.1 depth r l r h  the ioresc. valid, varer 
svrilce was used. 

CROSS SECTION PI-: R1Tqudhalii 
R-CX. Split iB 115: 18.6384 

1NPl-r 

H a m i n 9 5  r. values nYI- 
Std P Vdi 5 x 6  n "a: St. " V a l  

4824.601 ,035 4 3 5 9 . 6 4  ,0611010.856 , 0 3 5  

~ a n k  sia.  eft iight iengus:  =eft c r . a ~ e l  ~ i o h t  coerf toner, rrpan. 
4 9 5 3 6 4 5 0 1 0 8 5 6  4 5 2 4 7 4 . 4 2 6 7  3 0 3  -1 . 3  

iicf t icvce SL.LIO~= 4 9 5 9 . 6 4  Eleuarion=1298.092 
i l g n t  =evee ~ : ~ ~ ~ ~ ~ = i 7 9 6 . 3 0 6  Elewation=l297.346 

CROSS SECTION OUTPUT P r o f i l e  lPFll 

Y I S .  me., !:=I 
"el Head , ' t i  
E.5. Ele.? , E t j  
cri: i l s .  if:, 
E.S. S l o D c  ! : L I C C I  
P :u:ll i c f r l  
Top Wldrh If:) 
" e l  C r r l i  IfLlSi 
Hlx Chl DTLh !it) 
C o n "  Total ! c E r ,  
Length Yltd ,it, 
I l ln Ch E! l l r i  

1 2 1 1 9 . 4  Conu. f c f s l  
3 4 7 . 4 9  WecLed Per. f f t i  

1295.32 She- ilhiQq f L !  
1 . 0 2  stream ~ o r e z  f l w f r  s i  
4 . 4 6  Cum VO~YIC lacre-fLI 
C.01 C Y I  S.9 ,acres1 

Left 08 Channel iigh: 08 
11.065 0.035 

4 1 2 . 0 0  4 7 4 . 4 3  30J.00 
2 4 . 7 2  31; 4 4  
4 . 2  117.44 
2 5 . 9 4  1Ci4.06 
7 . 4  402.34 
1.71 1.26 
0.8' 0.79 

2 9 7 . 0  1184i.l 
7 . 7  403.39 

0 . 3 9  C 3 7  
0.70 1.22 

1.93 1.31 7.59 
2.33 0.61 5 . 0 4  

Warr.irn - Oluidc3 Elow ComuLeZ t o r  this cross-section. 
warn=r.g - Thc c - n u e y ~ c e  ratio f u p s ~ r e -  conveyance divided bi domitream canvcyancel Is less 

than 0.7  or greater E h & n  1.4. Thi. mny ir.dic.ce che need tor additionll cross r e c L l o n g  
Warnlno - The rnerw loss was oreater : h ~  1.0 f t  1 0 . 1  m l .  becrren  ; n e  currrnr and prevlrvs ;rors 

sccri-n. Tnir r r m ~  indicate the need for addi:=onal cross sections. 

CROSS SECTION %I"SR: Harwahala 
I F A C H :  S p l l :  18 1 5 :  1 8 . 5 4 8 5  

lNPUT 
DercripLiw: 18.548. 



Bani sra:  LeL: Right Lerwrhs:  Lefr C h r v ~ l ~ l  Rl.ht C o e f i  contr. -L.Ty 
1987.1115051.044 liOC!2.201? 410 . . . . 

LefL Levee Sta:run=l-i2 391 Cieuacion=1291.Cti 
Rig"? Levee 5:at1on=5515.574 E l e r ~ a t l o ? . = 1 2 9 2 . 3 1 6  

W T .  " - V a l .  
Relch Len. ( f L ,  
Flow ivra i s -  f L !  
L-eil ,st4 I r !  
Fior I C E S ,  
Toe *idLt ( t t ,  
z1.g v e i .  , r r i r ,  
Hydr Depth i f r l  
Con". ,ctr, 
WcLCed Per. ifLl 
Shear ( I h i r ~  f L i  
strelr7 ~ o v c r  i w f r  e l  
C Y I  laivme tacrr-fL! 
CLM L i  ,"CI.Ei 

warring - The energy e p a t i o n  could nor be balance6 within the r p c i C i ~ d  n-cr o €  iterarlons. The 
program crrclcai depth tor the rater wartaco uld ccnrrnved on with the calc"lar;ons 

waril.n. - Divided Elor cawarea for Chlr crass-sec:ron. 
- The conveyance r a t i o  iupstrem ccn.,ey.nce dl"1d.d kv d o m s r r ~ a "  co"uey&?crl 1s less 

=hap C . 7  or greaLer than 1.4. This ma). indlcare the need Lor addlrlonal cross ~ e c t i o n r  
narrrng - The =nerw 10s. w a r  grearer than 1.0 t r  1 0 . 3  mi. h r r e e n  the ivrrenr and prealcur cross 

sectlo". ?hlr ma). rnll~ate the need for addlrrrnal crors recrior.5. 
warn inn  - hlrirg ths ~:a?dar l  step ir~raclons, rben rhe as$-d w a t e r  S v r f D c ~  was set ewa1 t o  crrLical 

depth. :he c a l m l a t e *  ra te r  rvrtacc C M F  back below critic.! depth.  m l r  indi;.Ler that 
no: a valid ~ v b ~ ~ i t i c a l  Msrel. me p r o g r ~  defavireo to cr~tical depth. 

warnln3 - The parabcl~; rearch m~Lhod Lailed r r  converge on crliical depth. The p r c g r M  rill L N  the 
crosr ~ection ~ l ~ c e ~ s e c ~ t  rathod ro f ~ n d  critical depth. 

plote - mit ;p le  crltlral depth. rere to-d a t  this :ocation. ?he critical depth rich the ~arert. v a l i d .  
sureace war used. 

CROSS SECTION RIVER: Warquahala 
R m C H  Uppei nrd Reach R S :  I 8 1 5 7 6  



W L ,  " - V a l .  
Leach L e n  r f c i  
s low i v e a  , rq t L i  

Warolnl - The enerr, e w o r i o n  could no: be brlnnced rrthin the r p r i f i e d  number of rrerarionr. The 
progrm "red cricicai depth Lor rhe *atex surface and c?n:;"ued on Wrrh the CalculaLLcnr. 

*larirns - Divrded ::ow c o w u L e d  f o r  rhir  crorr-recLion. 
warnrnr - The snerm iorr "as greater Lhm. 1.0 rr  1 0 . 3  m , .  herween the current m a  previous cross 

re;-tlm. mir ind;care the need tor addrriorul cross rec~lsns 
warnlno - mrlng :he standard l ~ e r a ~ i o n s .  ;men the -ter -or rer -qua= to ~riric.1 

depth. the calcviated racer =urtace camr back belor depth. :his ~ ~ d i ~ a c e s  chat there 1s 
n;: a valid rubcriticai answer. The program defaulted t o  critical d e s h  

CROSS SECTION RI-: RarWahhla 
.9XACH: Uppzr HId Reach R5: i6.8126 

Bank $La:  Letr Pighc Lengths: ,.eft C h m e ;  Light Coeff Conri. wan 
4913.01 5 0 1 3 . 8 6  533581.9578 5 0 8  .1 1 

CPOSS SECTION OLTPlPP Profilc L P F I l  

li.i Elcv (fC1 1 3 0 5 . 6 1  Element Left 08 C h m e l  XighL 38 
Vel HE** i f L 1  0 5 WL. n-Val. 0.015 0.085 D 0 1 5  
E.G. Elrv l f L I  1306.06 Peach Len. I t L :  5II.00 581.96 5 0 8  DO 
Crir W B Itti 1305.46 F l o w  Area !sq f t i  9 d 0 . 1 7  161.91 1 5 9 5 . 7 8  



PJC :- 
4302.85 
985.iC, 

< . s t  
0 . 9 5  

61363.3 
9 8 6 . 3 4  

0 . 6 4  
2 . 2 5  
ii. 80 
11.56 

warning - ~ i v i d e d  flow corputeb  for t h a i  crosr-sectam.  
Werr.rng - The energy loss w a r  nreacer cham 1 0 tt t L . 3  m:. b e L n e n  Lhr cuiirmc and previous cross 

section. T h i s  may rneicarr =he need for addrCr0n.l cr-rr reccianr. 
Nois - tivdraulic i r ; ~  has occurred bezween t h r s  cirs6 s e c t i o n  m d  the prcalnus upstream s e r r i o n .  

CROSS SECTION I:-: Harwbhdla 
RmCH: -*per M:d *tach R8: 15.7424 

Bank St,: L e f t  Right Lenqths:  L P t L  C h m e l  Right 
(98e.114 5022.19 5 8 6 5 9 5 . 6 7 9 3  1 4 0  

C P O Z  IEC?:OB OUTPUT P r o f i l e  l P P l l  

W s .  Eic" i t t i  
Be1 Heal i e r ,  
E . C .  Elev I f C i  
crit W.S. I f L j  
P.C.  Slope I f r i f t ,  
Q T o t a l  i c t s l  
Too WLdLh l f C i  
v.i ~~~~l  ILL;^, 
Xnx Chl Dpth l e t 1  
Con" TOta1 Ccfsl 
LenoLh Wtd. l f L l  

1298.18 Element 
0 . 6 6  WL. n-vel. 

1299.04 Reach Lei. l l L l  
2298.38 Flow Area :so I t !  

O O l 7 3 3 7  a r e a  15s Lrl 
1 3 9 4 0 . 0 0  Flow icfs) 

1 1 9 5 . 6 6  Top width I f r l  
6 . < 1  Avg. Y e l .  l f t i r i  
3 . 9 7  Wdr.  Depth I f L I  

105870.4 C o n v  i c f s l  
5 5 2 B D  XeLLed Per. l f t l  

1294 .41  Shear I L b i s g  f r l  
1 . 0 2  Strean Power  I l b i L t  51 

6.19 C m  Yol- (acre-ftI 
0 . 0 8  c m  Ui I a c r e l ,  

warning - The enerw e w a t i o n  could nok be balanced vlrhin the s p e c i f i e d  nvnbrr o t  i rcraLions .  Th. 
progrm Y V F ~  c r i L i c a 1  depth for thc rater surface m d  continued on r i ~ h  the c a l c u l a r i o n r .  

warning - Divided f l a  ~ 0 " p " L P d  for L h l s  CrOSD-IOCLlO". 
wnrnlng - c o n v e y ~ c r  rnr:n (upstream conveyance d i v i d e d  by dor;lstr.m  conveyance^ is less 

Lhan 0.7 or greater Lhan 1 . 4 .  This may i n d i c n l e  thr need for  additional cross  recr:ons. 
*amin. - =he energy loss w a s  preatrr than 1.0 f t  1 0 . 3  m). betwren the current and prevrDus cross 

section. This  may i n d i c a t e  =he need for addiklonal cross s e c t i o n ; .  
Warning - hrring the standard step i t e r a t l a n s ,  when the assumed water ruztace was set equal co c r l k i c a l  

depth. the c a l c u l a t e d  water surface came back below c r i t i c a l  depth.  his i n d i c a t e s  that there is 
nor a v a l i d  s v b c r i L i c a l  m a v e r .  me program drtaulted to c r i t i c . ,  depth.  

CROSS SECTION RTYEPI: Harwahala 
REXCtl: Dpper Mld Reach RS: 18.6296 

INPOT 



!"mz"i"~'S n values 7.m- 

5ta n Vai 5:a r Val sta n V.1 
4 1 3 0 8 8 3  0 3 5 4 3 7 6 . 6 5 9  0 8 5 5 0 1 4 . 4 1 8  0 3 5  

Bnnk Sea: Lefr P-rght Lengrha: Lett Chwnel Right Coeff Cart;. man 
4 9 7 6 , 6 5 9 5 0 1 4 , 4 1 8  5 0 1 5 5 9 . 1 2 4 9  5 2 5  . i . . 

CROSS SECTION O~PIPLZ ~ r o f i l ~  *PFII 

WL.  n-Val 
Reach Len. itri 
Plow -ED irQ r t i  

Cum Val-• ,acre-fLI 
C W  51. lacre51 

liarnma - Divided flow cow>.:ed for chis cross-section 
xarnlnp -  he enerm, loss was greater than 1.c :: 1 0 . 3  betueer. the svrreri: and D ~ W ~ O U S  cress 

section. ~ h i a  may rndicate :he nccd far aMit ional  cross 

CROSS SECTION R I m R :  Harwahala 
REACH: Lower Hid Reach RS: 18,5237 

INPOT 
Descr ip t ion:  18 5237 





" ? L r n t I  
: % : L : g  r n "  

r I. :u.; 
m Prn,." ""a " *<urn L " v  " e m - . .  1 ° F  
0 3' 

" A < >  
U P -  3 : : g 7  $-; 

m m .  ". - 3 ,,,, P 
0 " 4 "  ?," 
3 3 8, ,, * 0 N rn 

: :: 
0 w u  
L" " b3: 
r a m  rn a < , ,  
m m w  n - - u m * 
v F :  ", 
w ,f; " 

m m  .,mu 
,"",.a" N O  
w * -  d m  
0 rn rn" < < u r  
@ w .  
cc-8  
0 0 M m  
3 1 r t  urn 
8, 8, +. w w 

u .2 - 7 4  P - ". . . -.a 
w . a . a r  
m m - 0  
w 



warning - Clvided flor. conpvted for :h>s crorr-secc1on. 
We;nlny - The energ, l o r %  *as grcarer  Lha"  1.0 i t  i b . 3  m, between Lhe cnrzenc and prer 

recc;on. This -y indr;.Le the need for nddirlonal crorr +ecrions. 

CROSS SECTION RIVEP: H~rym&hnln 
REACH: Lower "Ad Ren:h PC: le.l?ib 

" m l n g ' s  n "aloes 3 
B t e  n 'Val St& n V a l  St. n Val 

L150.528 0 3 5 4 P 1 P . 9 6 6  0855017.613 , 0 3 5  

U S .  El*" , f L ,  
"el "Dad ,kt, 
P C .  BlPV I f L i  
C r i ~  W.C. l t t ,  
E.O. Slope i f t l f t :  
Q TOL.1 I:<*: 
Top Width l f L l  
"el Total :LC:%,  
Max Chl Wth i f = ,  
c o n ?  Total (cfri 
~ ~ n g c h  Wtd. ( E L I  
Hin Ch El I f t l  
Alpha 
PrCLn Loss I t=, 
C b E LOLL ,fCi 

Element 
W T .  n-vr:. 
Reach irn. l f t l  
F l c w  U r n  isQ 5 : )  
krea isq Lt, 
Flov lcfrl 
Top Width l f L l  
w g .  "el. < E L / S ,  
HY&. ~ e p t h  i f r )  
Con", icfrl 
Wetted Per. I f L I  
shear ~ ~ b i r q  frl 
stream  over ilblft s >  
"""I Volume incrc-fcl 
"""I rr <acres, 

liarnlng - Divided Llov cowuted Lor this cross-sectinn. 
warning - Thr cncrgy loss was .renter than 1.0 it 10.3 . I ,  L 7 e t w . m  the current a"d preuious cross 

section ~ b i s  rmy indicate t h ~   or additional c r o r r  sections. 

CROSS SECTION PI-: Rarymahnln 
PEhCH: Lover n;d Reach Rs: I s 0 8 8 8  

INPVII 
Description: 1 B . 0 8 8 8  
Scarion Elevntlon D a t a  n u =  2 1 6  



i O .  El*" (fi, 
crit W.S.  i t : )  
t C  Slope ( f i , f L ,  
î I o L a l  :ctr, 

Top tiidth r f t !  
U s 1  Total I t C , s !  
Hax C h l  Gpth , l t i  
conr. Torn> , ? t S i  
LenBLh Wrd i f = :  
"An Ch El re:; 
Xlgha 
rr:tn Lor. , L t i  
C b L LOSS I f t i  

Wnrnlng - Dl;r>deii elow conpurcd for r h l r  crcrr-aecriin. 
narnln~ -  he pncrgy loss was picarer chan 1.0 fr 10.3 ml. -=tween che current and ~ r e v i o v s  cross 

section. ~ h r s  m y  i n d ~ c a t e  the need for additional cross sectrDnr. 
Warning - The p&rab>>ic semrch method f n l l ~ d  Co Converge on crillcal depth. Tbr pragrm will :ri =he 

cross s ~ ~ t i o n  slice/secant nerhod r o  Eind c r l t l c a l  depth 
~ o t e  - nul:ipie critic.: depths rere found a: rhis locarxon.  he c:lrlcal d ~ s : h  ui:h the :or<s; , J ~ L ~ ~ ,  

rurfnc, w a r  urea. 

CROSS SPCT:ON Y I W I :  Hsrymahalo 
RUIC*: Louer lid Reach R 5  17.9277 

TNPVT 
O e s c r r p r i ~ ~ :  n . 9 ~ 7 7  
Lratirn ~ l * ~ ~ t ~ ~ ~  ~ a z a  u 2 4 6  



CROSS SECTION OrPlPVl Profile t P i t l  

E.C. Eie~, l i r ' ,  
crrr  w.5. 1 1 : :  
r.5. 510PF i.':,tt! 
a Total t r c s ,  
Top Wiorh l f c r  
"el Total l f : / s :  
nax ci.1 mri. t f c j  
Con" TOLD: l c f r i  
LenCLh WCd. I f L !  
w i n  ch II t f r i  
A 1 P b  
ercrr. Loss I f r )  
C h  E L o r s  i t t i  

. - .. .. . . 
W L  n-Val. 
Leach Len. I f L i  
slow .)re. ,sq ftl 
Area < r g  f:, 
F l o r  i c f r !  
Top Width l f t i  
A"*. "el. l f t . 6 ,  
MY&. Depth r t r j  
Con". icfsj 
Wet ted  ~ e ; .  ~ f c )  
shear ( ~ b ' s q  f r )  
sircan Pawcr ,lb/f 

warning - Drvided flow c o q u t e d  tar t h i s  crrss-ses~ion.  
Warnme - w he conveyance ratio l u ~ s t r e m  conveymse divide* w downstrei~ conveyancei less 

rhan 0 . 7  or greeter t n m  1.6. r n l r  -s iodicare the need for addlrirnai cross EeCLion. 
warnmg - T ~ Z  enerm, loss was Grea=cr ~ h r =  1.0 I t  10.3 m , .  k c w e e n  che currenc -6 prevlrur 

Secrlon. T h r  ray indicate the need for addxriooal cross s e c r i r n s .  

CROSS SECTIOS RIVER. Harwahala 
R E X C k  Lower Hid Reach R5. 1 7 . 8 7 7 1  

INPVI 
D e s c n a r i r n :  li.8711 



Bark Sta: Lcf: i i i y b r  Lengths. LeLL Chumel Right CmEtC ClnCr Expan 
6?i4.0915035.151 4 4 6 5 6 0 1 1 9 '  125 . . . . 

W S .  ~le., l i r l  
ire1 Head If:! 
E.C. Ele" l f t ,  
C r l t  1.5. l f t l  
E . G .  Slope , i t , t r ,  
Q Total ,c**,  
TOP WldLh lfrl  
7ei Total lfLlSi 
nax ch,. DO;> l f r l  
Can". Tc'r i  I c L s l  
Length WtC , t L '  
xm ch EI ,it: 

E l m l n c  
W t  n-Val. 
Reach Len. l f r l  
F1TW ;-led lsq f C i  
Xrea irq f L 1  
Flow I C f S l  
Tap Width i f C '  
* u g  "El. I f L 1 5 1  

"Ydr. Depth i f t i  
Con". i r f r ,  
XeLted  Per. I f c i  
shear ilbisq f c l  
Scream P o w e r  ilbifC 11 
0- Vollvne , acre - i t ,  
CUT 51 iacres, 

<warmng - ~ivided f l - r  c o r ~ u r c a  t a r  ~ n i r  crors-reccio;i .  
varnlnv - ?he loss war grracFr rhan 1.0 LC I U  3 m i  between che current and 

spccron. Thrr m y  lndicace che need Lor aldrcron.1 cr0.r Eecclcns 



B C .  Blev ! i C l  

cr ir  W . 5 .  I f t l  
E.G. s lope l i t i f t i  
I T3ral rcts1 
Top Widrh i l t l  
"el r o r a l  ( t r i s )  
lax Cnl Wrh l t t l  
c o w .  Toea1 ! C f S l  
~ ~ ~ 9 t h  wra. 
Hi" Ch El l f t ,  
X p b a  
FrCLr LOIS i i t i  
C b E Loss . f t l  

l i v g  "el, i r r :s l  
 HI^. Depth l t l l  
Con" ,cis, 
Wetted Per. : ? t i  
Shear llwsq t t l  
strew. sorer (Ib/ft 
CYm v01me ,acre-rt  
ClLn SA ,acres, 

m-el 
O O P S  

5 3 2 . 6 5  
1 2 . 2 P  
3::e 
I F  5 6  
, 2 . 2 ?  
1.50 
1.00 

5 6 0 . 7  
3 2 . 5 9  
0 4 6  
0 7 0  
3.80 
6 . 8 1  

- nivlded ilov conplvted t o r  this crors-sectian. 
warning - ?he e n e r ~  ioss war sreater than 1.0 f t  4 0 . 3  ml. h r w L M  the cur:enr and previous cross 

recClon Thlr may mdieate  the need Lor addrrional cross r e c i l ~ n r .  

ClO55 S E C X a N  R l ' r r E :  Earwahala 
RL1CB: Lower Hid Beach RS:  17.6702 

~ a n i  sta: k f c  xight ~ e n ~ ~ h s :  ~ ~ f r  channel eight 
4 9 7 7 . 0 5 1  5 0 0 9 . 6 2  5 5 8 4 9 ? . 6 8 6 P .  4 7 5  

CPDSS SECTION OVI.PU7 P r o f i l e  (PIII 

W.S. L1e1, I f L 1  12A8.30 Element 
Vel Head r f L l  0.39 W t .  n-Val. 
E.G. Elev : I t 1  1 2 4 8 . 6 8  Reach Len, l t r l  
Cr.t W.S. l f t l  1248.15 Plow iYea isq L L I  
E . G .  Slope i f L / f L i  0.011190 e e a  is- fc! 
I Total i c t s l  15000.00 Flow ( c t a l  
Top WidCh 1 f L I  2 6 4 8 . 6 6  Top Width l f L l  
Vel Tocrl I f L I s I  4 . 9 2  Avg Vel. I f t i e ,  
Lllx Chl  Dp?h I f L l  4 . 3 9  Hyd; Depth i t r l  
Con" T o t a l  lctri 1 6 0 5 4 8 . 8  C O W  lcfr i  
Length WLd. i t l l  4 5 3 . 6 9  Wetted Per. I LL1  
Hin Ch El If:! 1243.94 Shear ilbjsq C C I  
Alpha 1.02 Scream Power ilb/ft 



warnmg - ol,.laed t iol l  compute* f o r  Zhli c.-rrs-acctron. 
war.lng - A flaw reilc encDvntercd. proprM t r r s t  calculated the monerrur m i  both c h ~ x r e l s  

ae:m cne ,uncr;oc. lu enerw balance pertamed acrnrr rhe <un;c;on from the rrrea, '"lth 
t h e  hlghes: "%o"%;n:lr7 domrr rem to the r e c t i i n  UprLreM..  

warning - The e n e r e  lor% w a r  gr=arer than 1.0 5 :  10.1 rr;. becrecn tne cvrrenr K.d p r e v l n u l  E i 0 1 5  

recrron. ThlS may mdicazc the need t o r  addlrional CrOIS S e C T l o n S .  

CLOSS SECTZON i ~ m r  ~ a r w a n a i a  
Em-: SFlIL2 P.5. 1 7 i B S l  

Eank 6ra: Le5c : Lengths: Le<T C h a n n e l  l i g h t  Coctt ConLI 
1?15.5445011.761 4 3 ? 5 1 2 . 2 1 0 1  523 1 

>eft LFvee staLlon=t638.431 ElelaLi0n=1241.&05 
R l g b L  L ~ v e r  B:aclon=50P3.401 Elevacian=1215.653 

w 4. E i W  I L L 1  
"el "esd I f t l  
E.C. Ele" I f L ,  
cr:i Y.S. < f L ,  
E.O. Slope IfL/fL1 
i Tozal :cis: 
TOP lidLh , f L :  
v e l  ~ c r n i  ( i r l r :  
ha- chi l p t h  (EL I  
c o w .  Total I C f . ,  

LeCaLh Wtd. i t t l  

Reach L e n  Is:, 
 low .area lsq f r ;  
irrea !sq f r l  
Flow Icf.: 
I100 Width ,EL1  
a 1 9  , e l  i t t l s l  
"YdT.  DSFLIL ! * T I  
conv i c t s ,  
l e t t e a  pel. i f r i  
Shear I:blrq f r i  
Strear Power ilbift si  
CuT V o l w e  Iacre-fcl 
c m  s* IBCl-esi 

Lett 08 
0.035 

431.00 
385.80 
385 ea 

1399.51 
273.46 

3.61 
1 41 

20602.1 
2 7 3 . 4 8  

0 . 4 ,  
1.47 

116.49 
10.27 

warnin9 - The connueyence r a t i o  iupscrecur conveyar.ce drvided ai dorm.trear convcyancei 1s less 
than  0.7 or giearer chnn 1.4.  hi. may lndlcate the need for a a a i r i o r a l  cross sections 

Warning - The encrgi loss war wrearer C n w .  1.0 fC  10.3 n,. berreer rhe c u r r e ~ t  and prevlour cross 
section. ~ h r r  nay indlcete the tar adartzonal recrlons. 

CROSS SECTION R I M R :  Haxwdhdla  
R m C R :  5P11L2 P-S: 17.4911 

sank sra: ~ e t t  8 i . h ~  ~ e n g t h s :  ~ e t t  chvvlel light coe f f  corrr. mu. 
4 3 0 2 . 6 1 1 1 D Z 1 . 5 4 7  a 3 4  5 0 0 . 3 9 5  4 3 0  .1 3 

Right Levee EtaLivn=5117.05 Eleuat ion=lZ39583  

CROSS SECTION omPm ~ r o f . 1 ~  I P P ~ I  



W L Eiev (f:! 
vei ~ e a d  i f r ,  
E C .  Elev ( t r l  
Crl: l i. l t L I  
E . G .  510~' i i L l f L i  
Q Trrai i c t r '  
Top k'idrh , E L ,  
"el Tocei :L:/ri 
&ax c h i  mri. i f :%  
ccnr Total I c f s !  
L m O r i  X C d  :rr, 
"ln Cb El ,f:l 
Alpha 
P;cCn Loss l f C l  

C h E Loss i f = ,  

~~~ 

4 l i i i  Top Widrh I l r :  
5.3:  &.ZQ. "PI. , t C t S !  

5 . 7 5  war. D - L ~  : f r i  
10653.1 Conv.  i c f r i  

warnino - The e n e r p  ;.Q"aarion could no: be bal&,ced W i C h l . 7  the specified " h e r  o t  irerar20nr. The 
pra.ram used crlcical depth io: che water rvrtacr W,d con:>nueo on u;rh rh. c a l c v l a t i a n r  

warnmg ~h~ conveyance <upstream conuei.imce diurj.a bi domSiTeM ~ ~ n % - ~ ~ ~ - . ~ ~ i  IS ierr 
C h a n  0 . 7  or girarer LhL? 1.4. mrr may rndlc~re L ~ E  need In; addrtional crors re;:lons. 

warn>r.g - The energy lDrs was .r.rter than 1.0 f r  1 0 . 1  m i .  bev-sen ti,? currrnL and *rer,>ous c z o r  
recLlon. Thrr nay indicare the need ror ad6rLlonal crnrr secllons. 

B m k  a :  6 :  Plght Senqthr: Lrfr Channel Right CncLL ConLr .  Expar. 
iiSO.5175012.822 3921343.966 1000 .- 

L e t t  Leure BLati~n-4773.615 Elevation; 1 2 ? 5 . 5 4  
RlqhL Levee Sration.5389.477 E i c v a L i o n = i 2 3 5 . 4 2 7  

W . I .  Elev Cfrl 
"el Yrad ! t L )  
E . C .  CLs,J I C t i  
CrlL W.5. i t t l  
E.C. Slope I t r / f L l  
P Total i c f r i  
Top Width I f t i  
\,e; Total I L r / r i  
"ol Chl DDLh i ' L I  
cenu Total lCi. i  

Length Wcd. if:! 
Xi" Ih El i t r :  
Alpha 
srcm Loss i t r i  
C h E Lass i f t i  

E~crnent 
w r .  o - V a l .  
Reach Len. i f t i  
Flow rVca is- f L ,  
ic-ee irq f t l  
FlOX ,Cis, 
Top Width < E L ,  
h u g  "el. i r t l s l  
XY& oeprh l f t ;  
C D n a  iCf.1 
"2eCL.d Per.  I t L !  
Shear ilbisq f C i  
s i r e m  P0r.r llbifl ri 
C w  Volume iacrc-crl  
Cum 5 1  iacrer, 

WarninD - The conveyance ratio !uprtrem conveyrnce divided by dounsLrem conveyancel is less 
cn-7 0 . 7  or grencer Lh-7 1 . 4 .  Thin nay indkcatc the need tor eddiCl0n.i crosr rrccionr 

Warning - The energy loss war greater than 1.0 LZ I D . >  mi. between Chr current an d  previous crors 
rrction. This nay indicaLc the nerd tor additional crosr recrionr. 

CP.055 SECTION P n T R :  Werwahola 
R F A C H :  S p l i L 2  RB:  17.1410 

TNPVi 
DercripLlmn: 17.1420 
station Elevation Data nuh- 2 2 4  

Sta Eler BLa Elrv B t a  Elev SCa E l m  Sea E lcv  
1715 1 4 8 1 2 3 1 . 8 5 9 3 7 4 1 . 6 P 1  1 2 1 1 . 8 2 3 7 4 8 . 8 8 2 1 2 1 1 . 7 0 1 1 7 5 4 . 1 1 7 1 2 1 1 . 2 9 7 1 7 6 2 . 3 8 1 2 1 0 . 4 i B  
3 ? 6 1  7 2 8 1 2 1 0 . 4 1 3 3 7 6 4 . 5 2 1 1 1 ? 0 . 3 9 9 3 7 7 ~ . 3 8 9 1 1 3 0 . 5 0 2 3 7 7 6 . 3 1 9 1 2 ~ 0 . 5 2 2 3 7 7 7 . 0 0 i 1 2 ~ 0 . 5 1 ~  
3 ? 8 4 . 3 6 8 1 2 3 0 . 5 6 8 3 7 $ 9 . 6 5 ? 1 1 J 0 . 5 4 9 1 8 0 4 . 5 3 ~ 1 1 3 0 . 3 4 4 3 8 1 P . L P ~ 1 2 1 U . 2 7 8  3823.061230258 
3840.0611210019 3 8 1 3 . i 4 1 1 2 ~ 9 9 4 1 8 6 1 . 0 6 2 1 2 2 9 . ? 5 9 1 8 6 3 . 5 8 5 1 2 2 P . 9 4 7 1 8 8 0 . 4 1 i 1 2 2 P . 1 2 2  
3 8 8 2 . 6 5 3 1 2 1 9 . 6 8 5 1 B P B . 7 3 8 1 2 2 ' 1 . 6 2 6  3901.661229.6161116.3131229.1P5 3939.061229 3 1 6  
3 9 4 2 . 8 0 3 1 2 2 9 . 1 0 7 3 P 4 5 . 1 1 9 1 2 2 P . 2 7 8 1 1 6 3 . 1 2 2 1 2 2 P . 1 9 P I F 6 5 . 5 2 9 1 2 2 P . i l 6 3 9 7 8 . 0 2 4 1 2 2 P . 3 1 1  
3 9 8 4 . 3 5 3 1 2 2 9 . l h 3 P P B . 6 2 1 1 2 2 8 . 9 5 7 1 0 1 1 . 1 9 3 1 2 2 8 . 8 8 8 ~ 0 1 7 . 3 6 8 1 2 2 8 . 8 4 2 4 0 1 2 . 5 6 3 1 2 2 8 . 8 8 9  
4 0 3 7 . 1 1 5 1 2 2 8 . 8 7 8 1 0 5 i . 3 2 7 1 2 2 8 . 6 7 1 1 O 5 i 6 6 6 1 2 2 8 . 6 8 1 4 0 7 1 . 5 3 8 1 2 2 8 . 7 4 3 4 0 7 3 . 0 9 1 1 2 2 8 . 1 P 7  
4 0 7 4 . 2 3 6 1 2 2 8 . 7 9 6 4 0 8 5 . 8 5 3 1 2 2 8 . 3 4 1  ~0$8.411228.8994102.496 1228.814104.7171?28.805 
4 1 2 1 . : 8 3 1 2 2 P . l l 4 l i 2 4 6 6 7 1 2 2 P . 5 P 7 4 1 3 9 . 5 2 2  1 2 2 3 . 2 5  4145.371129 17141554131228981 



WYYllng r n va;uer nun= 
sca n v a l  sra n V ~ I  i t i l  

1-15  la8 , 0 3 5 4 3 7 a . 7 0 8  0 7 5 5 2 9 6 , 7 9 7  , 0 3 5  

eaok Sca k t :  PlgiL Lenprir Left C h a r n e l  l i g h t  CoeEE Coarr. 
4 3 7 4  7 9 8 5 2 9 6 7 0 7  4902620117 5 4 5  

Left Le-..ee Bta:lon=4661.378 EievnLlon=1226.129 

W . S .  E I ~ V  r r ~ i  
"el Read if:) 
E . C .  Elev i f r i  
CrlL W . S ,  i f t )  
E.G. Slope i l t l L t I  
O Toral ,cts, 
Top Bldth l t i l  
"el Torn? (frlsl 
uar chi mrb. I C L I  
Con" Total ,cis, 
Length  Wtd Itt, 
nln ch EI I*:) 

alpha 
rrctn Loss  f i r )  
C & E Loss i f L l  

Pea=-. Len. i i L ,  
Flow Area :rq L t )  
* :en  , rq  ft, 

- me enerw cw=t=on  could nor be baimced within the S ~ ~ C I ~ I S ~  rimer D* iterations =he 
~ r o @ r a n  used c r l t l c n l  degrh Lor the vatpi suifoce and canrrrued on rr:h the calculations 

- me r a n v e ~ - c ~  rnrro iuprcrem conueymce d l r , ~ d ~ d  b dour.rrrean conveyance! rs less 
rhon 0 . 7  or greater ch- 1 . a  ~ h l r  mar i a d ~ c a t r  che need for addrrlonni cross scrtion. 

- T ~ F  enerw loss was greater than 1 0  L L  10 J m! oEcrEen rhe currer;c -d previous 
sectron. Thlr m y  lndrcnce the need t o r  addiczonhl  cross secttons. 

- mrmq :he rr-dard rreD l c e r a r l o n s ,  when the a s r m ~ d  r a r e r  surface  eq>al to crirical 
~ e z ~ i ,  =he ca lcu lnced  water surface caae b a c k  o e l c w  crlr~cal dep:t.. nlE indlcaiCS :hat 

a valid sub;rirlcal m s w e r .  The procrm deeaulred To cr;rlc.l deprh. 
- 7ne paraoallc search meCt.od falied to converge cn rrltlcal deFrh.  TLie p r o g r m  r.11 rw the 

cross section s l l c e l r e c m e  rnechod to tlnd c r ~ r l c a l  depth 
o ~ l p i e  crlrlcal deprn. were found at th is  locnr lon   he crrrlcal oeprh w l ~ h  rhe loves:. u,i id.  

r v r t a r e  w a r  use*. 

CBOEE E E c T ~ D ~  LIYFP: Hnrwahala 
R U M  ~ o w e r   each RS: 17.5767 

INPVI 
Descrrpclon: 17.5767 



Bank sra: Lefr Right L e n g t h s  Left Ch-el Right CQeff Cnnlr. man 
49?0.8225034.321 3 4 0 5 4 5 . 0 8 5 3  5 5 5  1 . 3  

Right Levee statron-5550.619 ElcVaCxnn=1243.9PI 

CROSS SECTTON O W P L  Perotl:e lPFLi 

w * .  Lie" I f L )  
"el Bead I f t l  
E.S. Elev l f t !  
cr:t W . 5  ,fL, 
E L -  slope itwt:! 
Q Toral i s f s l  
TOP Wldrh i t t )  
"el Toral ,fr;sl 
lax C h l  mCh l i t ,  
Con" T o t a l  icfr, 
Length w r *  I f L 1  
xir. ci. E: i r t i  

i r ach  Len. it:) 
P l r r  me, isq f r )  
iVea i rs  f C ,  
Flow l C t E ,  
TAP Width ( E L :  
*"F. "el i f c , r ;  
HYdr Depth I f t i  
Con" icts, 
Werred P e r  i f t i  
Shear (ID/sq L L i  
s r r e m  POWC: r l w f r  
C- volwc (.;re-fr 
C W  S* !.cieai 

wrrnlng -   he energi 10s: ui lc  greater thm 1.0 i t  (0.3 m). between :he current ~d 
6ectron Tbrr may rndicate the  need for addirional c:oss rectlnns 

CROSS SECTTON El-. Har-ala 
RFACH: :we= Reach RSr 1 1 . 4 7 3 4  



K e n n i n ~ s  n V a l u e r  n"r= 1 
ice r .,a; 5re n "el st. n Val 

2914.007 0 3 5 4 9 6 7 . 4 8 8  .0851025.118 .035 

CPCSB SECTlON OmPDT Profile IPFLI 

E.C. Eiev i:i! 
CTlL W.L. If:! 
E . C .  Siege I f L / f L I  
C T o t a l  l c f r l  
TO1 Width I f L I  
Ye: :oral i f r l s l  
"sx ihl %;ti, i f t !  
' 'rocll lcfrl 

Element 
I't. "-Val 
Reach Len ,st, 
r1aw Area !rq f r ,  
*re* .r. f r ,  
PlO* : c f r i  
?OD W;dTh I f L 1  
i ivg V e l  ,ft,S! 
HY&. Depth ! f r l  
Cur." lcfs:  
Werred per. ! f r l  
Shear libisq ft! 
<:rean power I l b l f L  
:Lm V O ~ V T ~ C  ibCIe-tL 
CLm SA 

ilarn1r.B - Divided Elrw comured tor L h l r  crlrs-rec:ion. 
Warnlno - The enerw Loss w a r  yrlarer r h v l  1.0 f: ( 0 . 3  m l .  between the currenr 

scc:irn. T h l ~  me,. lnjicrcr Chs ncc* for addrrional cress Frrrrnn. 
~ - - . . . . . . . . . 

CROSS SECTION RIVER: Harq2.haia 
R-CB: Lover Relch R I :  17.5602 



Bank Sra: Lef: Rlght Lenoths: L-tk C h m e l  Righr Coeft COnri. kPnn 
4 P B i l . 4 2 2 5 0 1 9 . 2 2 4  4OlaP.O.8123 4 5 0  .1 . 3  

LefL Levee SLaLlon= 2618.i6 E l e . i d c 1 o n = l Z ? 6 . 5 S i  

3RO55 SECTION OLTPLT Profile l P F C l  

W.C. Eiev ( f C i  1236 O Element Left 0s F h m r ;  Right 06 
Yol Head 1 f ; l  C . 2 2  1: n ~ V a 1 .  0 . D 1 5  0.085 0 . 0 3 5  
E.G. E i s Y  l f t i  12?C.S5 Feacl Len. l f t l  401.00 4 8 0 . 8 4  & S O  00 
Crlr t i 5  lStl 1236.03 Fir* hrea i s q  ! t i  2123.a1 83.66 111: 53 
E.G. Slope i f C ! F t l  0 005536 Area !sq f c i  1121.41 81.66 l l i 2 . 5 5  
P Toia; l r t s l  13023.00 F l a w  i c r s !  8 0 7 7 . 5 7  186.22 a 7 5 6 . 2 1  
Tap Width i t C :  2919.11 Top WIdth i f C l  2 1 1 6 . 5 2  18.80 741.69 
V-1 T a t s 1  ILC1S) 3 . 7 0  A>,g. "el. r f r i r l  1 . < B  2 . 2 1  1 . 2 8  
Max ihl mCh (Ltl 3.60 Sydr ~ e p r h  (€: I  1.05 1 . 1 6  1.50 
Canv Toral lcisi 1 6 B P P 5 . 4  Con- l c f s l  104841.2 2417.1 6173a.1 
Lenoth W L ~ .  I f t i  418.62 lettsii Per. (ftl 2 1 3 9 a O  31.38 7 4 1 . 5 1  
Mxn Ch El iftl 1233.27 Shear ilb/sq ftl " . a 0  0 . 7 5  0.55 
Alpha 1.04 S L r e Y .  PouZl iih/fC I, 1.40 1 . 7 5  2 3 7  
Frcrn Loss l l r l  X 3 P  C m  Y 0 1 u e  lacre-fC) 154.29 5 . 0 1  100.79 
C i E LOSS lftl 0.01 Cun 5A lacres: 6 7 . 0 6  1.39 40.13 

warning - Olvlded flow computed i.r ?hi. crors-section. 
- The enerw loss war qrenrer than 1.0 f r  10.3 .>. beCwen th? cUrrenC end 

rnccion. This m y  lndicdt~ Lhe need Lor addicionel cross  s ~ c l i o n r  
previous 

CROSS SECTION X I V S F :  E a r p a h a l a  
I s m :  Lower P.edch Ri: 1 7 . 2 6 0 1  



i d 5  E l e v  ! t r r  
V.1 Yzad I t r i  
E.4. Ele" ,it! 
CrlC * s  l f i l  
E i j .  siopc !tL,fLl 
'i i s c n i  l c f s l  
i0D lllih i f L l  
"el Tors1 I L r i s l  
Iax C h l  WLh I t c l  
c o n v  T o t a l  l c t s l  
Length * t o .  11:1 
34:n Ch Ei I f : !  

*.rning - DlVidd flOl COn~Yied L O i  Chi% c r O B B - s e c C i D D .  
?;arnmq - T'le cun.,eyancc rario ,upr:renn conveyancs divided by i. macream c.nucyanc., is ,err 

t5nn u . ?  or greater rhan 1.a.  his may mdicate tne need ror adairl~nnl cross secrl~ns. 
warning - me :err waa yrzarer thrrr. 1.0 L C  (0.3 m!, between che prev~ovr  

secrioa. T'ils may indicate the  need Lor additional cross sections. 



W . 5  Elel. : E L I  
Ye1 Hrad I f t ,  
E.C. E l e "  , t L ,  
c r l c  W S .  r f t i  
E . G .  slope I f t , t r l  
0 Total (Cfs) 
TOP WldLh l t L l  
 YE^ ~rt.1 : t r l s !  
M u  Chl mrh I t L !  
Con" Coca1 i C f I l  

Length i iCd i l L 1  
Wlr C h  L I  ,tLI 
A l p h a  
rrcrn LOSS Ift, 
C h E LOSS (fLI 

ilt. 2-"a;. 
Reach Len . t r ,  
Flow i U e d  ,aq t i ,  
Area isr i t ,  

C"" sii i e C r E I 1  

warning - ~ h *  conveyance r a t i o  iups~ream svnveyance divided by damsi=eam c a n v c y ~ s e ~  is leas 
C h a m  0 ,  or greater  rii-. 1.4. ThlS m y  inaicarc the need tor a d d i r l o r a i  cross nerLi~nr 

wnrnin. - The 105' was g r e a t e r  than 1.0 f L  ( 0 . 1  mi. between rhe current and previous cross 
accrian. mis may mdic.te the neee f o r  addi~ional cross rccrionr. 

CROSS SECTION RIVER: "ilrquahala. 
RULCH: Lowe: Reach EB: 1 1 . 0 1 8 8  





" " m m ~ " z > . + 7 ~ 7 ~ z "  $ g " " " " * < " "  " a "  
" R " 3 Y P O " r n U Y  D 
R i r " < * .  * D < "  ",< ;;;#: w m . .  $;;<::2 

L.." -0 0 m ;- i Z n a n - u .  5 : * . Z C  
" r n * * " , * "  . . " v m  -7-- "-  * - " a  -." - . m -  
a w  - - " w  - " - - "  ",- 

" P O "  , . m  
a: 

D I - -  - -  *-  " 
, - - *  ,, v - - 



CROSS SECTISN DU?PUT Profile #?PI1 

ve: ~ e a d  i f r l  
E.C.  lev !*t i  
CZlL iY.5 i ' t .  
E C .  slope : t r / f r l  
a Total ,crs; 
Top i.idtk i f f )  
"el T o t a l  l f t l * ,  
Max CCI Up:h i f c l  
Con" Tcra: i c r r ,  
i enqrb  wtd. zit) 
t!xn Cn El , L C )  

*IFhd 
Irccr, Los* , f r )  
: a E Los* l f r ,  

1 2 2 5 3 l  Element Left 08 Channe l  EiohL DB 

Car"  icfrl 



"riming's n Ynlues n m m  
St. n "A1 5ra n V a l  *La  .Val 

i S 4 1 C 7 5  0 3 5  4 9 7 8 . 0 6  . 0 8 5 5 0 4 0 . 3 2 ?  , 0 3 5  

CROSS 6ECTIOII O I P T m  Profile rPFLl 

8 . 5 .  Ele" i f t :  
vei Head ( f L !  
E.C. EleY  i f L I  
cri: W i .  l t C ,  
E . C .  Slope : f C i i L 1  
P Total I C f S l  
l o p  Width i f C l  
"el Total i L C l r 1  
"ax Chl m:>, l f L 1  
Con". Total I c t r l  
LEngLh W C d  i f t l  
rrin Ch El l f t ,  

CROSS SECTiOli RIVER: SarqJa>,ala 
REACH: 1-10 Reach RS: 1 6 . 1 1 4 2  



Bank Sta: k I t  Right Lenwrhs: LefL C h a n n e l  Right C a e f t  Conrz m a n .  
4?21.1835OJi 6 4 4  7 0  81.5688 71 1 .3 

LefL Levee S L a L i o r . = 1 ? 5 9 . 0 1 2  LleVaLion=1226 6 2 1  

W.5. ElDY ( f L I  
Vel Head i f i l  
E . S .  rlev lfr, 
crit x . 5 .  l f r ,  
E.6. Slope l f t i f t l  
Q Total ,crr1 
I.op Width rttl 
"el Total tfi/*I 
"ax C h l  DPLh l f C i  
Con". Tacal !CfSI 
Lenvtll W L d  l f C l  
"in Ch II lfL, 

Element 
W t .  n - V a l .  
Reach L e n  ift: 
P l o w  Area , rq  tt, 
Area 1sq st, 
P l o w  I rcr l  
Trp Wldtb. i t C l  

shear !Ibis0 fL, 
stream Power (10ift ., 
C m  " ~ l u m e  ,acre-ft, 
Cun 5 1  lacre61 

Channel 
O OR5 
81 5 -  

1 0 5 5 . 5 5  
1 0 5 5 . 5 5  

2 7 7 . 6 -  
114.46 

3.26 
9 . 2 2  

81015.6 
1 1 4 . 7 4  

0.01 
0.00 

3 5 . 2 2  
6 . 1  

*arn;ng - The cross-SecCion end points  had LO be extended verrlraily far  Che carmuted water surface. 
arning - The conveyance ra t io  luvrtleasl conveyance divided by downstream con%.eyance! is less 

L h u .  0 . 7  o r  greater  than 1.4. ThL* nay i n d i ~ a t r  the nred fc: addirionai cross ae~tionr 

CROSS SECTION R-: Harwahala 
LSACH: I-iO Leach RF: 16.7087 

TNPlTI 
Description: 1 6 . 7 0 8 7  
S t a t i o n  Elwarion Daln nun= 211 

ice. LleV S L a  Elrv E t a  Elev ita E l e V  SLa E l e v  
1 7 2 8 . 3 5 8 1 2 2 6 . 3 0 6  l772.321226.2341811.5171126.1551B43.101122C 212 187l.551226.la5 
1886.8611226.4221P~1.2351226644P1i5111311226.50I1i65.4~4I2266C861970.2771226.318 
1?7~.511226.3G51981.61?1226.1561?89.5961226.0772056.1461215 935 206a 581225.813 

2070.8191225.751~078.8431225.6952088.2011225.61821CJ.752~221.3~2176.1~11225.237 
ilSS.>Olli25 2873268.82."122522.42280.82~1225.15$22.01.7161225 1212359 0731224.952 
:318 6821225.0161374.2821115.0762381.6191225.0932388 5 8 9 1 2 2 5 . 0 6 7 2 a 7 9 . 7 8 8 1 2 2 5 . 4 6 5  



Yldnnmg. s r Valuer n m =  3 
6ta n V a l  ira n '4.1 6Ca n Y.1 

1728.358 .035&113.216 .034?96.898 ,015 

Bank s c a .  Left R l l b Z  Lengths: Let: Channel Rlgh: C O F f f  conrr .  Lxp-, 
A 1 7 3 2 1 6 4 9 9 6 A 9 B  62 7 3 . 6 6 1 5  62 .1 . j  

CROSS SECTION O W P U T  ProfLls rPP#l 

I* I. Eler i f t l  
"el Head If:, 
E.C. Elel. l f r l  
CrlL 11.5. I f L i  
E.C. Slope i f r i f t )  
0 Pot., lcfri 

Length ~ z d .  , ~ C I  
nln ch ~1 i f r i  
alpha 
PrcLn LOSS I f C I  
C L E L3.I i f L l  

C u n  'lalwne ,acre-fl, 
Cun SI ,acres, 

I N i V i  
Descrrpiio": 
Dlrranre from Upstream XB = 15 
Decl/P.oadvay Width 3 8  
N e l r  Coefflc~enL = 2 . 6  
9rldgc ileci/loaduay skew r 

"I?ILreLM DeCk,LO.dWd" C00rdln.L~~ 

LO Crrd 6ra  HI Cord 
1221.31175 8531228 8 8 4  
1221.31499 8021228.351 
1211.31697 1471227.952 .-- 1.-1 11910 6 0 9 1 2 2 7 l l i  
12il.l 210996122674J 
1221.1241? 9961226 375 
1 1 2 1 . 3 2 6 4 0 2 2 5 1 1 1 6  1:s 
1 2 2 1 . 1 2 8 3 7 . D B 1  1225.7 
1 1 2 1 . 3 3 0 3 7 . 8 6 R 1 2 2 5  196 
112131250.2151214868 
illl.13414.1931224.11b 
1 2 5 1 . 1 1 5 P 1 . 3 2 1 1 2 2 1 . 8 9 8  
1221.1JR07.7251221.494 
1221.3 1121.121222.631 
1 2 ~ 1 i 4 r e > . ~ 6 6  1221.69 
llli.l4708.72?1223 5 1 4  
1221.14872.1221213.661 
1121.14991.5461:11 7 0 4  
ll2i.35111.1931121.LI1 
1121.35291.181 1223.75 
i 2 2 1 . 2 5 4 8 1 . 0 7 6 3 2 2 1 . P 2 5  
1221.315172511224 004 
1221.35711.694i214.2(1 



SCOi HI Cord 
1296.237lZi9 196 
14BC.4llli28.J:7 
1683.06P12278E- 
i 9 2 1 1 6 9 l 1 2 : 7 l i  
2 1 P S l B 4  liZL.71 
iJOE108l226.396 

259?.61111.154 
ZL4J.6111216.ICC 
2 8 3 P . i ? B 1 1 2 5 . 6 9 6  
? 0 3 8 . 2 5 6 > 2 2 5 . 3 9 6  
32519481224.861 
>a:7.,39L224.,6: 
3690.89712237:: 
1810.035i22>.4l~ 
4425,8281223.565 
4611.5191213.671 
4 7 5 0  1521221.765 
4 8 i C ~ i l l i 2 1 . 6 6 2  
4 9 9 3 5 8 1 1 2 2 3 7 0 5  
5195.441122?.617 
5354,-iii22?.116 
1536..19512i3.?55 
56'3.E1812i4.074 
57952961224.281 
i922.13412i4.479 
60957721224,566 
62805451224911 
6 4 6 3 1 9 9 1 2 2 5 0 7 8  
6660.3261225 418 
6813,4791225.379 

Lo Cord S L a  HI Cord 
1221.071301.CSI;:2?.I:B 
1221.07149;.061i22~Jli 
1221.0716?CiiS122:.hB 
11:1.071926.6i91ZiT.18Z 
1221.O721C: 5 8 4 1 2 2 6 . 7 5 5  
12il.Dq 2 4 1 d  441226.392 
1 2 2 1 . C - ~ L O C . 6 0 3 1 2 Z L . 1 5 1  
1221.0-:e15.465iZZ5.70: 
1 2 2 1 . 0 7 1 0 3 7 . > 5 4 : 2 2 5 . 3 0 i  
1 2 2 1 . 0 7 3 2 4 7 . 5 8 3 1 1 2 4 R 7 7  
1 2 2 1 0 7 3 4 3 1 3 7 4 1 2 2 3 1 7 6  
1221.07:591.7571::3 8 3 8  
1 ? 2 1 . O i 3 8 0 5 6 0 5 1 : ~ 1 . 4 1 7  
:lil.Oi3PC4.441122i.90~ 
li2>.074431.P28122?.569 
1221.07$628.2541121.674 
122i.074756.1181223.761 
1221.074PB7.1691iZ3.408 
1221.0751ii 70'L223.6?9 
1221.075:38.473li11.6P4 
1221.071418.0011223.9l9 
1121075577.4211223956 
1:il.075681.12ilZ24.177 
li~~.OiSBO0.6181224.i7~ 
2 . 7  5 P B C . 1 1 2 2 4 . 5 8 7  
li21.076:53.4011221.671 
1221.076133 OSil224.9?7 
1221.076540.9111225.331 
1221.076699 9061225.316 
1221.076lll.0191iiS.414 

LO Cord s r a  HI Cord U, Cord 
1221.071>-5.l\;:2:l.RBE 1221.C7 
1221.07149380212ZBi5i 1::1.07 
: 2 2 1 . 0 7 1 6 1 7 . 1 4 7 1 2 2 7 . F 5 1  i;TI.07 
1221.07193O.h091:27.>69 1 2 2 1 . 0 7  
1Z:i.O- 1209 9 6 1 Z i 6 7 J 1  :iZ1.07 
l : : l . f i ? Z 4 l ? 9 9 6 1 Z 2 6 . 3 7 5  i;21.07 
l::i.Oi2640.ZZilZ26.ili 1Z21.0- 
122107283-UFi iZ25.7 lZZi.07 
1221.07i037.P'*lii5.396 1221.07 
1 2 2 1 . D 7 3 2 5 0 . 2 J i l 2 2 4 . 8 6 8  1221.07 
i221.0i1434.10?li24.168 1221.07 
1221.07;594.;261i2;.998 1221.07 
li21.073807.1251221.494 12;LOi 
1211.07 4j:7.121223.633 121i.O: 
1 2 2 : . 0 i 4 4 1 3 . ? 6 5  1 2 1 3 . 6 ?  i22l.O: 
1221.074:OP.:23ii23.514 1 2 2 ; o :  
1221.0740-2.12ZliZj.663 >:>>.in 
1 2 2 1 0 7 0 9 9 > . 5 4 6 1 2 2 3 i O d  1221.07 
12210751131931223619 1221.07 
1221.07529:IBi : 1 1 1 . 7 5  1221 07 
1221.075484.0761~~1.925 1221.07 
1211.075647.2511~24.009 1221.07 
l?ii.Oi5711.6Pllii4.i4l 1221.07 
1221.075866,916:224.396 1221 07 
1221.07603: 0 4 4  1224.6 liil.0- 
1221.071208~121224.756 12-1 fl: 
1221.076408 7171224.918 lizl.07 
1 2 2 1 . 0 7 1 5 P 7 . E i 2 1 2 2 5 . 4 0 1  1211.01 
iZ21.07L761.0ih 1225.29 1221.07 
1221.07 

DovnrLreDm Bridge L.r066 Section Data 
S t a c ~ o n  EicvaLion Data num= 213 

SCa Elev SCa E l e v  S L a  Elev SLe E l m  S L a  Elev 



~- .  

Bank sta: L e f r  Rlght Coeff Conrr. mnr.. 
a 3 P 1 . 5 1 d 5 0 1 0 . 9 3 6  . A  1 

uprcream manlancnt r i d e  rlcpe 0 horir. t o  1.0 v.rcica1 
~c--.sr:esm mhaninenr ride s lope o horir. to 1.0 Vertical 
H u l n u m  allowable rubnezgence f o r  "el= flow = 1 5  
Llr - iar ion  at which weir flow beginl 
merw he.d "red in sPillwav de.1- 

C Y ~ Y F T L  Name Shape Eire Span 
C"l.,.ir "1 BOX 10 
F W A  ChnrC 1 56-  Rectanirulai roncrere 
FT*i Scale 1 2 - Side rqered .  More fav~rablc edges 
smlurion criteria = Xighesc U . 5 .  IC 
cvlver~ uprtm DISC Length n vmlue hcrance  cae( 

6 2  0x4 . . 
N-er of Barrel. = 9 
U P r t r ~ m  E l e ~ a T i C n  = 1214.3 
Centerline sra:ienr 

sea. S t l .  S L B .  s c n  sea. s t * .  SLa.  
4 ? 9 6  0 7  6 4 6 7 8  4 6 8 9  171111 4 9 6 4  



Bank 5 r a :  Left Right Lengths: Left c h u m e l  Right Coeff ionrr. 
4 3 0 3 5 1 4 5 0 1 0 . 9 1 6  B B 1 C l  2 1 9 8  8 6  1 

CROSS SECTTON OUTPUT 

W.S.  El*" I E C I  
,>el Head I f t ~  
E.C. EleY i f t l  
CTAL I I S .  i f t ,  
E C  u o p e  t r i f r i  
Q Total ~ c f s ;  
Top Width Itt) 
Y.1 io:a: I f t , . ,  
llnx ihl Lprh l f t l  
CDrr Toca i  < < f a 1  
Leng th  W t d .  , L k i  
min ch EI tfri 
Alpha 
FrCLn LOSE l t t l  
C i E L O S E  If:, 

Profile tPFI1 

Element 
wr. r . -vnl.  
Reash L e n  , * T i  
PLOW w e n  irq f r l  
iircn try fLI 
F l o w  t i t s ,  
Top Width I f L 1  
I v g .  "el. ;fL,r: 
?LY& ~ e p r h  i r r !  
coov  I C E * ,  
Weiced Per. ,f:; 
sheer ( ~ b / r q  f r l  
s c r e m  power tlb. cr r i  
C u n  voivmc iasre.fr, 
C W  51 iacrcsi 

Charnel 
0.0:o 

101 :L 
1056.50 
1056.50 
6 2 4 0 . 2 0  

6:7.42 
2.04 
4 . ? 5  

1 2 9 7 9 1 . 6  
6 4 1  20  

0.06 
0.13 

2 6 . 1 5  
4 . 4 7  

warnaxg - ~ i ~ i d e d  flow cowurea  far this cross-iec:=an. 
warning - ihe iross-section end paints had to h -reeded ~ ~ ~ r i ~ a l l y  for comuced s u r f a i e .  
Waznmg - The conveyance ratio I U P E L T C ~  COOYCIMEC divided by d o w m ~ t r e m  EODI-~YW.CC: I S  less 

than 0.7 or 9renr.r char, 1 . 4  T h i s  may indxcnre the need ioi ~Idlrional cross sections 

CROSS SECTION R I V E R  HElrWnhDla 
PEPICil: 1-10 Beach RS: 16.6789 



CROSS SECTTON O T P m  Profile ?PFII1 

N . S .  E l e v  i E t l  
'gel Head l l C i  
E.C. EleY I f t l  
CIlL V1.5 I f t l  
i C  3;ope i t r i f L ,  
a ~ o r a i  i c f s )  
TOP i l idch  i f r ,  
Bei Total i€r/sl 
Max Chl Dpch i t r l  
c r n v  Total i c t s ,  
Lenqth r l rd  l f L 1  
Hi" Ch El l f c ,  
Alpha 
FICLn Lo55 i L L I  
C h P L,ss ( L r !  

F i o l  (sfsl 
Tap Width ( f L i  
IWg. "el. ,fC/*, 

" y e .  DeDrh i f t ,  
Con". icts1 
*erred per. i t t ,  
Sheax llblsq L;1 
Stream Fsver ilb'tL s l  
om "O lUmP :acre-ft: 
O m  51 iacrell 

Warning - The cross-section ezd p o i r r s  had to be exrended verL lca l1 . i  for the s o w a k e d  w a t e r  surface. 
waxning - The ConveTance ratio iugstrean conveyance dlaided hy dam.c.ca. ranveyiulcel i s  less 

C h a n  0 . 7  or greater ChU I 4 .  This may i n d i c D r ~  =he need fa. addltion~l cru.. secrions. 

CROSS SECTION RIVER: Harwahala 
R F A C H :  1-10 Paach PS: 16.1662 

T N P m  
Descrigr;on: 1 6 . 6 6 4 2  
Sta:ior E l e v a t l m  Data n w =  206 

5La Elev SZa El?" SLa Elev S r a  Elev SZa Elev  
~ 5 B 5 6 1 2 2 5 . 4 4 5 1 8 1 4 . 8 2 8 1 1 2 5 . 3 1 7 1 8 1 0 . 7 3 P 1 2 2 5 . 4 l i 1 % 6 7 . : 8 2 1 2 2 5 . 6 P P 1 9 2 2  4 4 2 1 2 2 5 5 9 1  
1?12.1811225.5751978.Z8Zi225.177i010.0241225.541:011.1DBi??5.4272065.928122b 4 7 4  
2 0 B 0 . i P 7 1 2 2 5 . 5 2 1 2 0 1 2 . 1 1 5 1 i 2 5 ~ 9 i 2 1 1 1 . 5 1 7 1 2 2 5 . 4 0 6 2 ~ 2 5 . 0 P 2 1 2 2 1 . 3 2 1 2 1 4 1 . 2 2 4  1224.87 
2180.00P1224.781220?.336122d.60612~0.5081224.11~i27i.151122~.308210P.594 1 2 2 4 . 2 5  
2 1 4 1 . 6 1 1 1 2 2 4 . 1 P 1 2 3 7 4 . 5 1 % 1 2 2 d . 4 0 1 1 4 0 5 . P 1 1 1 2 2 4 . 4 5 1 2 ~ 3 6 . 5 1 1 1 2 2 4 . 3 1 t 2 ~ 6 9 . 5 6 6 1 2 2 ~ . 1 6 6  
2506.6111224.2Pi2511.2i7122~.5612550.0171ii~.6472560.~181224.785i600.111122~.608 
26054161224.112 2 6 1 5 . 0 9 1 2 2 4 . 8 6 2 2 6 2 1 . 7 8 5 1 2 2 4 . 9 6 3 2 6 ~ 2 . 2 2 1  1 2 2 a . 9 2 6 5 1 . 1 0 1  : > > a 7 3  
2 6 7 1 . 7 4 8 1 2 2 4 . 5 8 7 2 6 S 7 . 1 0 3 1 2 2 4 . 5 9 1  2717.15121..1362717.912 1223727790461221.708 
2B10.97ii?l.608286G.8681223.5042902.~07 1123.38 2 P 7 0 . 5 8 1 2 2 1 . 1 8 3 3 0 1 5 . 5 6 1 1 2 2 3 . 1 5 8  
1066.4212:3.1(1~1096.0221221.~?531ll.5611221.501 1 1 2 5 . 6 P 1 2 2 1 . 6 5 ~ 3 1 l l P 8 9 1 2 i 1 . 8 2 1  

lliB.5741223 9 P 5 1 1 8 ~ . 2 6 6 1 2 2 1 . 8 8 8 1 2 0 8 . $ 1 5 1 2 2 1 . 8 6 1 1 2 1 1 . 5 1 ~ 1 2 2 1  7 P 9 3 2 2 3 . 9 0 1 1 2 2 3 . 5 8 3  
1 2 2 7 . 8 7 i 1 2 2 ~ . 5 P 2 1 1 4 5 . 5 9 1 1 2 2 1 . 2 1 5 1 2 6 P . 9 7 8 1 2 2 2 . P 5 7 1 2 ? 1 . 2 5 6  1222.881133.1251222.391 
3362.181 l 2 2 2 2 8 ? 1 P S . ? 5 6  1 2 2 2 . 1 7 1 ~ ~ 6 . P I P 1 2 2 i . 0 0 6 1 ~ 7 2 . ( 1 1 6  1 1 2 1 . 5 8 1 ~ 8 1 ~ 1 P 1 2 2 1 . 6 0 1  
1a92.626 lii1.5~1502.~781221.5693601.3181221.362 3 6 2 2 6 1 2 2 1  1 1 3 1 6 1 1 7 1 8 1 2 2 1 2 P 6  
3 5 1 9 . 6 0 7 1 2 2 1 . 1 B ~ 1 6 4 6 . 1 5 1  1121.211724.97~1221.1011711.1:21221 13837~2.1011221.ll7 
1 7 5 2 . B B 5 1 2 2 i . 0 6 2 1 7 6 ~ - ~ 5 3 1 2 2 0 . ~ 6 2 1 R 5 9 . 6 6 ~ 1 2 2 0 . 6 ~ ~ 1 8 7 5 . 1 1 1 1 2 2 0 . 6 d 1 1 8 8 7 . 8 ~ 8 1 2 2 0 . 6 1 6  



bank sta-  eft ~1.h'  Lenorhs ~ e f r  chamel irgh: cre f t  emir. war. 
4382.435013.921 7 6  90.3017 7 0  1 

CROSS SECTION OUTPITI Praflle l P F t i  

W . 5 .  Elev i f L l  1 2 2 5 . 1 6  E l e m e n t  LeEt OB ChaMcl  
V e l  Haad I f r l  C.02 W L .  n - V a l  0 0 7 5  0.030 
E . G .  Elev ( f t l  1225.18 Reach Len i E t l  7 6 . 0 0  9C.10 
C r i L  W S .  i f L 1  1221.57 Flow k ? ~  (sq ?:I 5 S 4 9 . 8 2  38445i 
I.C slope ifrlt:: O O O O O ~ I  isq r t :  5 9 a i e i  ~ 8 4 4 . 5 6  
P Total i c f s i  :5000.00 Flow :c:si 4 3 4 7 . 9 1  5 5 6 1 . 5 4  
Tap hidtr (ft! 4 8 6 6  4 B  Tmp *iZ:h i f t i  2251.41 651.4? 
Y e 1  7aL.I i e t i s l  0 . 9 4  Avg V-:. t E : : s >  0 . 7 1  1.45 
x- C ~ I  mth l f r l  11.96 w r .  ~ ~ ~ t h  (LT; 2 . 6 4  6 . 0 9  
C o n "  Total Icfri 1665621.5 C o n i  i c E r l  4 8 2 B U S . 1  6 1 1 5 6 1  6 
Length WLd. I f t i  9 0 3 D  X e : t ~ d  PC:. I C C I  2251.10 6 5 F  27 
nin cb 31 ( f r )  1213.20 shear :1bisg eri  D D 1  G O ?  
Alpha 1.32 Strerun rower ilb/Lr S I  0 Dl 0 . 0 4  
F r r t n  Lass :Lrl Cum Vcivme lacre.fr, 6 B 5  6 . 5 3  
C b E L o n l  (fL1 CYm S* i a c r e r i  3 . 4 4  1 B t  

CULVERT R m R :  B a r p a h a l a  
I-iO Reach F5: 16.6556 

INP'T 
O e S C r l P t l O T r .  
Gist*:-ce frcrn Ilprtrram Xs = 15 
Deik/Eoadray Width 3 B 
Wzir CoetEicierL = 2 . 6  
Briagle Deckicradray skew E 

U P S t r e m  Deck Raadras Coordinates 

i Lo Cord St. HL Cord 
1220.1197;.514i225.9?1 
1220.121871661225656 
1 2 2 0 . 2 2 4 3 2 . 5 9 5 1 2 2 5 . 1 5 i  
122O.i2623,?691225lii 
1220.2 2 8 5 4 . 4 5 1 2 2 4 6 6 1  
1220.23C77.468122:.1<9 
122023287.3811223847 
1220.2 3471 011223226 
1220.23690 7041222.628 
1220.23874.41411222.257 
122C.24317.6661122 284 
122D.24365.1Ci1222 4 0 7  
i220.24420.7541222 5 6 9  
1 2 2 0 . 2 4 5 8 5 . 4 8 5 1 2 2 Z . 4 8 8  
1220.24692.5661222.344 
1220.2486C.ll41222.256 
1220.24912.8381222.lE5 
1220.25030.31812i2.212 
1220.25139.5?:1212.1ia 
1220.2 5 2 ? 7 . 6 3 1 2 2 2 . 3 6 6  
1220.25391.i?li222.5P? 
1220.2 5 5 3 7 . 5 6 1 2 2 2 6 4 8  
1220.25649.10i1223.088 
1220.2 5760.271223.224 
1220 25874.531 1223.23 
1220.26052.57? 1223 3 5  
1220.26174.8731223.4?? 
1 2 2 0 . 2 6 1 1 5 . E L i 1 2 2 3 . 5 P P  
122026501.179 1221.83 
1220,26627.6981222.865 
1220.26831.1781224.122 
1220,26983.2711224.363 

Lo Cord 
1220.2 
1221 2 
1220.: 
1220.2 
1220.: 
1220 2 
1220.2 
1 2 1 C . 2  
1220.2 
1220.2 
1120.2 
1220.2 
1220.2 
1220.2 
1220.2 
122C.2 
122C.2 
1220.2 
i220.2 
5 2 2 0 . 2  
ii20.2 
i220.2 
3220.2 
1220.2 
1220.2 
1220.2 
1220.2 
1220.2 
1220.2 
1220.2 
1220.2 
1220.2 



D 0 W I L T . m  Bridge Cross Section D a m  
S C - C ~ ~  E ~ ~ Y ~ L ~ ~ ~  ~~i~ 2 9 1  



Ltarrring'~ Yalues nLT- 
CTa n "dl sra n "I1 sLa n Va: 

1812 1 5 4  0 3 5  4 3 8 6 . 8 8  0 3 5 0 0 9 . 8 0 3  ,035 

Bank F t S  Left PZqhL Coeff ConLr. mar.. 
438688100.803 1 

L e f t  Levee SLaLlon=3246.771 Elevalron=1222 518 

u r r r r e m  Unbulhenr r ide  slope 0 horir. to 1.0 verClcal 
~armerre- imbulbnent &ide .lope o horiz. to 1.0 vertical 
nsx~mun a~lovable r h e r s e n c e  for "err flow = . ? 5  
Elevailin a c  wblch weir f l o w  begins 
me:- head "red m sprllwey desirm 
i " l l l r a ?  helghr used in aesrgn 
*el= c r e r c  shape = Broad Crested 

- ~~~ -0 
IK*% i h a r r  & 58- R e c r ~ p l a r  concrete 
FSWA s i s l e  1 2 - side ta ~ e r e d ;  nore tauorable 
SoluL:an i n r e r l a  =nigher? U . I .  6G 
cvlaerr wpsrrm Olsr Lenatn n valve mtrarce LOSS coef rxlt L~~~ toe* 

1 a 6 ,  " . A  

s r a .  s r a .  sea. 5:a. sea. sta. sea. St.. sta. 
4 4 0 5  1 1121 4 6 8 9  4100 1 4 9 7 5  41986 4:97 

DoLnrLream Elevation = 1212.97 
Centerline sterrons 

SLa. st.. S L ~ .  5:. S C a  St.. sra sta. ita. 
4 4 0 5  6 4 2  a 6 9 0  7 4 2  7 4 9 e 5  4 9 9 6  

CROSS SECTION RTYLP: Huquahala  
RE.%-: 1-10 Eeach i l i:  1 6 . 6 4 7 0  

INPUT 
Dercriptlon: 1 6 . 6 4 1 0  
iration E l e v a t i o n  Data nwn- 2 9 :  

st*  lev st* E l e v  S L ~  ~ 1 - v  it.  lev sta EI*" 
IB1:7541222.4041818.7221222.5371822 363>2:2662iR27 5941>:2682183:,357ii22 176 
1865.1091222.~58186?.O~lli22.5031R~6.i52liii Q B d L E R d ' 5 i 1 2 2 2  4261916 l03li22.411 
i?25.2391222.18ll931.?011222.247 IP*D.2PJZZZ 318 :37B B:1222 38-198-3861222,218 
1 P 9 5 . 6 8 5 1 2 2 2 . 2 0 4 2 0 0 1 . 1 3 4 1 2 2 2 . 2 1 4  : 0 2 5 l 6 1 2 2 2  31::D?Z 8161222 476203:.9211i:: 663 
2 0 5 3 . 6 4 6  1222.Bi2051.6511222.9522060 9521223 0 9 1 : 0 - 1 . 2 ~ t > 2 2 3 . D 3 9 2 0 9 1 . 2 1 2 1 2 2 3  T I 4  

2093.7632223.3552031.8341219.1392100 P1d121.D 111211d 1811:li118211632i li:P 2 
2 1 2 8 . 6 4 6 1 2 1 ? . 1 8 8 2 1 3 6 . 5 9 7 1 2 2 3 . P 4 1 2 1 3 6  P 5 6 1 2 2 4 . 2 2 7 2 1 3 1  D5ti224 2 2 a 2 1 3 1 . 1 4 i 1 2 2 4 . 2 2 2  
2 1 4 3 . 2 3 3 1 2 2 3 . S 0 1 2 1 ~ 5 . 5 8 7 1 2 2 3 . 6 5 3 2 1 5 1 . P 5 8 1 ~ 2 3 . : R 1 2 l t i  iDd:22;.ilJ?i1?S.8851223 02-  
2 1 0 3 . 5 7 0 1 2 2 3 . 0 4 8 2 2 2 3 . 2 3 8 1 2 2 i . 5 3 i 2 : 6 0  i85ii2l.957126D.4L.81:ll P 5 E  2 2 1 0 . b 3 1 1 : 1 . 4 1 5  



W.% Eicv IfL: 
"el Head l f t ,  
E C .  El." i t t ,  
C::L U S .  i t t ,  
L C .  iicp. l i r i f L ,  
0 Total l c f r i  
TOP WldCh i f r l  
ve: r o t a >  i f r / r t  
"&x C l i l  DpCh i f t !  
conv To=*> Icfsj 
LEnp:n X L ~ .  tfc, 
X l n  Ch Ci i t r ,  
Alpha 
rcctc L D I I  I f L ,  
C b E Loss i f L i  

Element L e f t  OB Channel Right 08 
W L .  n - V a l .  0.035 0.010 0.035 
Reach Len. ! f L !  36.00 5 - .  87 5 2 . 0 0  
Plow Area irq f r l  5 I 2 3 l . 3 8  7 7 8 . 4 6  
~ r e a  ~ r a  fr!  I 1 F Z i S  1 2 1 1 . 8 1  ' ~ 7 8 . 4 ~  
m o w  i c r r i  4 4 1 9 . 1 7  8 5 8 1 . 1 5  1969.70 
TOP Width I f L )  938.11 4 - 2 1 ,  1142.60 
Aug. Vei. i t r l r ;  2 . 7 6  6 . 9 5  2 . 5 3  
hydr. Depth I f L :  1.26 2.61 0 . 6 8  
Con". ! c f r l  5 8 5 9 6 . 1  1 1 1 D 1 5 . 0  25941.3 
w e ~ ~ e d  ~ e :  lrr! 9 3 1 . 2 4  9 . 6  1142.61 
Shear :Ibis< f r :  0 . 4 5  0 . 9 1  C 2 5  
SLrem Power !Ib/ft r i  1.71 6 . 2 9  0.62 
C w  Yolvme lacre-f~: 0.61 1.27 0.51 
C w  5A lacresl 0.66 0.72 0.83 

warnmg -  he encrgi ewetion could not h balavlccd ">thin the specified nlvnber of iteratlanr 
Program used cr1ric.l dcpch far  the w a t e r  surface and cnnrinved on virh the c a l c u > o t ~ a " r .  

IYarorni. - Divided flow c w u L c d  Lor  thi. c r o s s - s e c c i o r .  
warclnq -   he conveyance ratlo 8uprcr~- ra rveyance  dlrided by doxnsrrcm canveyancei is less 

than 0 . 7  or greater khan 1.4 This ray lndicare the need for nddiiianal cross r~ctinnr. 
Warnrng - The e n e r n  loss war vreater than 1.0 f c  i O . 3  ml. bemeen the currenr and prevrnus crvrr 

section, mlr m y  indicnte the need tor ador~loral cross sections. 
warning - hrirg the ~ t a n d a r d  SLW iterations, when the a s s w e d  water surface re r  co cr lr l ca l  

depth,  the calculated water rr;rfacc came bock below critical depth.  m i s  m d i c a v e s  that there is 
not . ".lid subcritic.> answer. The p r o g r m  defaul ted  ro critica> depth. 

Note - Hulbiplc critical depths rere LDuCI a? ?his 1 ~ ) c a T i o n  The crirical depth with the  larest. valid. 
energy w a r  used. 

CROSS SBCTION RIVER: Eargunhala 
RFACH: 1-10 Reach RS: 16.6161 

INP(m 
nerrrlprion: 16.6361 
Station E i w a C i o n  Mta n u =  3 5 7  





UppeT Peach ri 
upre: Reach * 
U ~ i e r  L ~ a c h  A 
urie: Leach i 
WDe: %each li 
U ~ > ~ p e r  Reach A 
Upper Reach B 
UFFer Reoc'l B 
upper Reach e 
Uppel Reach B 
Upper Leach E 
upper Peach B 
UPpE- Leach B 
rmp.z Reach 8 
sollrl 

~~ 

LcveI Reach 
L a l e ~  leach 
i-ii Reach 
:-I0 Reach 

03 
031 

.D$i 

.085 

. a 8 5  
0 8 5  
C 9 1  
is5 
o e i  
0 8 5  
0 9 5  
O R 5  
C X S  
O B S  

C I S  
.061 
. D t 5  
.061 
, 0 6 5  
, 0 6 5  
. C 6 5  
.Dti 
.DL5 
.06i 
. 0 6 5  
. 0 6 5  
. 0 6 5  
. 0 1 1  
0 1 5  
. DL5 
0 6 1  
0 6 5  
0 6 5  

0 6 5  
0 6 5  

, 0 6 5  
0 6 5  
0 6 5  
0 8 5  
is5 
085 
085 
3 8 5  

0 8 5  
. 0 8 5  
, 0 8 5  
085 
be5 
0 8 5  

. D B 5  
0 8 5  
075 

0 - 5  
. c 7 5  
, 3 7 5  
, 0 8 5  
, 0 8 5  
, 0 8 5  
, 0 8 5  
.O'i 
.081 
0 8 5  
, 0 8 5  

085 
, 0 8 5  

a ,  

0, 
, 0 3 5  
.01 

01 
035 

SWY or REACH L ~ S  

River: Harquahal. 

Reach River <=a. L ~ E L  c h m e l  mrhr 



5:: 4 5 5 3 7 i 6  
- 5  1'79t04 
i i D  S ? 2 . I 2 ; 3  
S i b  i'i.?i 
536 5iF 4 5 6 -  
4-2  55<.2-i+ 
4 4 6  ?ii.D54i 
$ 7  18<466- 
19: iZ>.t:15 
6 Z C < . L B i i  
17: 1 0 - . 8 0 i ?  
1 T P  16679i4 
$ 5 5  66:.5i?i 
l?? i i l D l l i  
3x6 ?il.Biii 
3 7 7  lE:.2E51 
4 4 1  h5<.6:!5 
421 h45.8314 
4C7 4 2 3 . 5 C -  
3 5 4  1 4 '  1658 
3 - :  406 1655 
l e i  i P 6 O i 2  
j o y  a:i.9-11 
33'  i t &  4106 
3 P S  42i.1126 
3 9 1  A13.050: 
It5 h2: .1372  
192 295.6211 
I 7 8  1 2 2 . 3 7 7 6  
4 5 2  1 7 4 . 4 2 6 7  
6iC 632.2013 
5 5 9  6C-2'68 
533 5 5 1 9 4 - 8  
5 6 6  5 3 5 . 6 7 9 1  
5 0 1  5 5 1  li4? 
630 5 2 6 . 5 6 3 1  
520 5 1 2 . 3 2 5 8  
4 6 0  4 6 3 . 5 5 2 1  
511 5 6 3 . 6 7 7  
5 5 -  5Jl.7156 
::I 5 8 4 . 0 2 2 1  
4 560.1137 
400 5ll.6463 
5 5 8  ( 9 3 . 6 8 6 8  
139 5iZ i30l 
4 3 4  5 0 D . 2 3 5  
P P ?  1 1 1 3 9 6 b  
l?O 5 b i O l i :  
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s i l l r  IP 
SillL it 
51.11L IL 
spirt :L 
SP?IC 1s 
spl;t l e  
split l e  
Spli: iB 
UiPF: I I L d  zeoir 
UpICL l l ld r e r c h  
lJpper Mid Peach 
:~pper Mid l e a c h  
;owe; ";a *each 
:>WCI Ll;d Reach 
Lor-; Sld Reach 
Low.: Mid reach 
Lowe' M i d  PenCh 
Loser Wid Leach 
Lcrer Xid *each 
L c r e r  X l d  leach 
Lol.er R i d  Peach 
Srli:? 

Ln.wer leach 

1-10 *each 
I-IT R F l C h  
I-10 Reach 
I-IC P * B C L  
i-:O Sedch 
I-ii Peach 
1-30 F ~ a c h  
1-10 Reach 

P ~ ~ * ~ L ~  output ~ a b i e  - Standsid 

Reach R i v r x  Sta 
FroudP I Cbl 

OPP'T Reach A 20.0000 
150 2 2  1.0C 
Upper Peach i 13 3111 

190.07 4 . 7 3  
Upper Reach i. 1 9 . 3 4 5 8  

376.31 0 . 7 8  
L7gp"r leach i. 19.9052 

611.34 0 . 6 7  
ileger Feacil 1 19.8381 

9 3 9 . 8 5  0 . 6 5  
.-per Elach A I F 8 1 7 1  

9 8 S . 7 "  0 . 4 7  
Upper Reach B 19.7349 

600.7C 0 . 5 6  
7pper Reach B 19.6465 

6 6 P l O  0.16 
T ~ P P ~ X  Peach B :3 .5602 

460.36 0.52 
Uiper Reach B 1 9 . 4 8 8 7  

5 4 0 . 6 6  0 . 4 1  
Upper Reach B 19.3161 

llPi.26 0 . 4 7  
U p p e r  Peach B 1 9 . 1 6 6 5  

14iB.iR 0 . 3 1  
-per Faach B 19.1607 

1 5 3 P 3 i  ( 1 . 3 6  
Upper Leach B 1 9 . 0 5 5 7  

1 8 5 0 - 5  0 . 4 2  
Split1 19.687: 

0 . 6 3  
S p l i t 1  19.6513 

0 . 5 7  
Split: 19.5997 

0.37 
5pllCI 19.5616 

W . S .  Elev 

,*TI 
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1292.63 
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E.C. ELcv 

I f t i  

1 4 2 0 . 5 6  

1415.60 
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1326.77 
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1372.63 
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1 3 5 5 . 0 5  

l l ( R . 3 8  

1342.53 
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0.217163 

0.037887 

0.026611 

0026707 
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0 . 0 1 B B 4 2  
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s p l l ~  1.3 : ? . I 6 7 6  
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ip11: ii l i B l l i  

0.-1 
i?il: 1X IS.??b: 

0.3, 
S p l i t  LA 18.9161 

0 8 0  
iplir IB :i.,liB 

0 . 4 G  
i f l i r  IB li 1400 

0 -i 
L i l l L  18 19.1631 

0 . 6 %  
SillL iB 1 0 0 8 3 6  

0 4 6  
s g l i ~  ir 10.0153 

0 . 5 0  
SUlll 18 1 P  91'7 

C 
i ~ i l c  is 18.esd0 

p . 5 :  
Split IB i8.7114 

0 . 3 6  
Split 16 IB.718: 

0 . 5 2  
Splr: IB I 8 6 1 8 4  

0.34 
i;llL IB 1 8 . 5 4 6 5  

0 . 5 .  
UTD.: 'lid Reach I C . 3 6 7 6  

2 0 4 W . i b  0 39 
upper Hid Reach 18.8526 

? I t - 0 7  0.35 
:1pper Hid Peach 187t24 

1 6 i 5 . 6 6  h 1 7  
Opper Hid Reach 11.6291 

1 9 2 C 3 F  0 . 3 3  
Laver Mid Reach IB.52?7 

1583.96 0 . 3 6  
Lower Hld Reach IE.1861 

I 8 L b . 3 2  O i l  
L ~ w e r  Hld R e a r 5  11 2 8 3 4  

: ? i ( . . B B  0.34 
Lower Kid Reach lB.1956 

196- i-: 0.30 
L r r e i  K i d  Peach l B O B R B  

1?84.9? 0 . t o  
Loup. l l d  Raach l i . P B 7 -  

2 1 4 B . 7 6  0.29 
>.over X l d  R e x >  17 F771 

1993.48 0 d2 
Lover Hid Reach : , .? - lo  

2 4 I 1 . I . l  0 27 
L w e r  *id Reach 17.6702 

2 5 1 1 . 6 6  0 . 3 8  
5;11LZ 17.5883 

0 . 2 :  
SFi;C2 

1.01 
LowL* Reach 

0 . 3 1  
LOYez Reach 

0 . 3 3  
iover Reach 

0.1: 
I.r.#er P-eacn 

0.35 
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0 . 2 3  
LOiiPT Pench 

0 4 C  
L a l e i  Reach 

0.10 
I-I0 Reach 

0.04 
1-10 Reach 

0.02 
1-10 Reach 

0.02 
1-10 RcaCh 

0.15 
3-10 Beach 
1-10 Reach 

0.16 
1-10 Rea:h 

a 01 

O 9F 6 S e i  116 '? 

1.9: 5 3 l i  120.66 

2 . 0 3  Bi 4 1  l i r  5 F  

d.13 a:. 9 9  6 i C l  

Z t i  107.74 3T1.21 

5.14 2 1 5 6 L  2 8 9 . 9 2  

1 . 9 2  2 4 2  4 6  424.16 

2 F C  2 3 9 . 3 6  414 5 -  

3 . 6 2  2110- 31-.8? 

1.61 3 2 6  6: (41.59 

3.16 2 5 6 . 5 6  j i 4 . 7 5  

1 . 7  l j 6 . 1 1 l  as: a 

2 . 2 6  2 4 0 . 2 0  363 3' 

1.76 33?.11 419 7 5  

1 . 8 2  267.47 5 3 0 . 3 2  

2.31 2 2 9 5 . 8 2  

2 . 5 :  2 6 9 7 . 8 6  

t.31 2 1 6 - 9 9  

3 . 2 9  i 8 1 i S i  

3 . 3 3  Z 4 O E . 3 6  

2.31 2 7 7 4 . 0 0  

1.94 2530 91 

2 t 3  2 9 9 6  b i  

3-79 2647.65 

3.01 j 2 9 B . 8 8  

3 . 5 9  1481 El 

1.50 3 3 1 b . 5 2  

l 3 B  3 0 4 8 . 6 8  

2.32 6 3 3 . 8 7  131.31 

t . 6 3  368.80 410.21 

2 . 7 4  7 0 0 . 2 8  5 7 2 . 2 5  

1.93 t01.53 539.79 

2 1 4  1202 5 0  2 6 7 5 . 6 2  

2 . 6 6  2359.00 2 5 8 7 . 6 2  

1 . 2 3  3519.62 291Pli 

1.39 2 7 8 2 . 6 8  2 6 1 5 . 5 3  

1 . 9 5  3 7 7 3 . t t  2 8 0 6  36 

2 7 t  2 2 5 8 . 9 7  Z i l P B 1  

1.10 7 t 1 2 . 4 8  1 1 t 2 . 6 6  

0.6: I t 8 4 9 7 4  611t.61 

0 .  24128.41 4 5 7 9 . 1 2  

0.26 2902.13 t 1 1 3 . 5 4  
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Upper Reach A 20.OL00 
15C.11 1.00 

"=per Peach & 19.9735 
10c.c- 4 7 3  

I ~ P P F I  Reach A 1 1 . 9 a S B  
1 7 6  92 0 . 7 8  

Upps; Leach A 19.9052 
b l i  :4 0.67 

Reach i 1 3 . 8 3 8 7  
0 9 1 . e :  0 . 6 5  

LOPE: Reach A l P B l i 3  
188.:-  0 . 4 7  

Ilppe; Peach B 19.7319 
6 0 C  - C  0 5 6  

Ill,i.nr Reach B 13.6465 
6 6 1  j! 0 . 4 6  

 per Reach B 1?.5602 
1 6 i  1 6  0 . 5 2  

u m e r  Reach B 1 9 4 B B i  
541C 66 0 4 7  

tipper P ~ a c h  B l9.:761 
1 l P l . Z ~  0.47 

I l y i a ?  Reach 11.2665 
l 4 3 b 2 S  0.38 

*per Reach B i s  1607 
1539.3L 0.36 

Upper Reach B 11.0517 
i B S C . 7 5  0 . 4 2  

iullc: 19.6872 

151S.96 0 . 3 8  
Lover lid neach 18.3861 

1840.33 0.31 
L o l e r  Xld Ceacb 18.2834 

1930 8 6  0.34 
Lower Hid Leach 18.1956 

1967.8: 0.30 
Laver Mi< Peach 18.0888 

1984.99 0 . 4 D  
Lower H l d  leach I?.9877 

:* Tlble 1 

Q Tic*: Mln i> Ei W i  Plev Crir W . 5 .  B . C .  EIFV E.C. Slope Vc 

I c e s ,  , ' C ,  I f : ,  , L C ,  l f r ,  l f c l f r )  

ISOOO.OC 1410.16 1417 15 1117.15 1420.56 0.007151 

1500b .03  IIPC.09 ljSZ.63 1396.18 1415.60 0.24-163 

11000.00 1180.05 1195.21 i 3 P 6 . 1 2  l X P B . 4 7  0.03'887 

11300.00 1379 :O 1390 4 9  l3?D 7 0  1292.17 0.026633 

1 5 0 0 0 O O  1371.10 1162.36 1183.19 1384.2i 9.026707 

1500(1.00 1372.55 ili?.71 1379.71 118073 0.011052 

1375C.00 1366.33 1 3 7 2 7 0  137:.58 1371.02 O O i B 8 4 2  

13750.00 1359.35 1366.67 1366.57 1167.67 0.012573 

11750 00 1 1 5 1 . 5 8  1 1 5 5 . 2 2  1318.54 1160 1: 0.018212 

137511.00 7 . 7  :152.41 1152.62 1153.91 ( 1 0 1 d 9 4 9  

11750.00 1340.81 l j l 3 O l  4 . 4  1111.96 0.019862 

1375000 1351.06 1133.87 l334.0P 1114.79 0.014669 

: 1324.61 1 1 2 6 . 0 7  1126.09 1126.71 0014930 

il:50.00 1115.79 1318.5, 1311.77 1319.19 0016524 

1250.00 1 1 7 2 . O b  1 3 7 1 d 2  1374.34 1 1 7 5 . 7 4  0.015080 

1250.00 1369.17 1372.39 1371.85 1272.63 0.017640 

1210.00 1365.14 1169.61 1368.15 1369.81 0.006628 

1250.00 1363.2' 1367.50 1366.91 1367.11 0.018897 

1250.00 1360.68 1164.68 1361.L9 0.010100 

l250.00 1157.30 1 3 6 2 . d 0  1161.35 1362.74 0 0 1 3 0 7 8  

1250.00 1352.11 1311.76 1354.36 1355.05 O.021159 

190.00 1316.71 1311.24 i317.71 1318.38 0 . 0 0 7 5 7 7  

1 9 0 0 B  1111.01 1312.11 1112.21 1 3 4 2 . 5 :  0 0 3 3 6 3 6  

190.00 1136.01 1316.61 1 3 3 6 4 a  1 1 3 6 2 5  0 . D D B d P l  

liD.00 1 3 2 1 . 1 6  1 3 2 9 B O  1 3 2 9 B O  1310.02 0.032221 

190.00 1321.21 1322.96 1122.67 :121.05 0.008520 

190.00 1314.31 i111.99 1311.79 1316.26 0.042319 

1060.00 1146.28 li4B.19 1 3 4 8 . n  134S.38 3.011059 

1060.00 1139.34 1142.01 1312.01 11d2.41 0 , 0 2 5 9 8 7  

1060.00 1131.12 1136.15 1336.15 1316.45 0 . 0 2 5 4 6 2  

1060.00 1124.91 1328.60 1 3 2 8 . 3 7  1328.81 0012112 

i060.00 1120.41 1122 5 6  1322.56 i122.31 0.022026 

106030 1311.24 1116.66 1316.45 1116.83 0.009379 

1060.00 1 3 0 9 . 3 3  1111.58 2311.58 3311.84 0.01'015 

1060.00 1104.12 1305.66 1305 13 1101.81 0 . 0 0 9 2 4 1  

1060.00 1300.41 1301.66 1301.66 1301.98 0.020012 

1060.00 1 1 9 5 . 3 2  1237.00 1296.74 129716 0 , 0 0 7 6 2 5  

1060.00 1290.17 1292.44 1292.41 1292.69 0026160 

13940 DO 1109 7 0  1312.59 1112.53 1311.21 0 0 1 5 1 6 1  

13940.00 IJ02.10 1305.61 1305.46 130106 O.OIDB2i 

11940.00 1 9 . 4  1298.38 1298.38 1299.04 0.017337 

l 3 P l D . 0 0  1287.21 1291.72 1211.31 1292.11 0.007821 

lSOO0.00 1282.22 1286.11 1286.03 1286.82 0.011dOS 

1 5 0 0 0  DO 1277.51 1279.70 1280.18 3.008765 

15000.00 1272 .75  1274.37 1274.30 127L.94 0,012714 

15000.00 126706 1270.48 1270.88 0.007722 

15000.00 1262 .50  1266.00 1265.86 1266.50 0.012456 

liOO0.00 1256.92 1261.77 1262.10 0.006350 

c .  Flow Area TOP WldLi 

: I S <  L C '  l l r ,  

11.81 IOi2.36 

1 8 . 4 6  189.98 

9 . 8 3  1373.14 

3.91 1455.15 

8.08 1::7.6? 

5 . 0 2  1932.71 

7.61 i512.16 

6 . 2 4  1735 7 9  

5 . 8 5  1 1 1 4 0 B  

5 . 3 4  ~ 2 5 . e 1  

3 .  1780.59 

2.36 1175.53 

1.76 2 0 6 9 . 7 ;  

2 . 0 7  2 0 5 9 . 6 1  

4 . 5  2 7 5 . 3 7  l i l . 8 2  

j . 9 5  316.61 213.75 

3.10 101.64 187.16 

3.71 3 3 6 . 7 7  I61 7 3  

3 6 8  119.92 1 6 i i 9  

4 . 6 9  2 6 6 . 2 7  109.64 

4.33 286.67 2 2 0 . 8 4  

2.14 $ J . > B  8 1 . 2 7  

2 . 8 2  6 7 . 3 8  122.00 

0 . 9 8  68.10 116.79 

3 . 9 2  53.11 120.68 

2.01 82.41 139.58 

4.13 4 4 . 3 8  82.01 

2.91 ,Oi.7? 3 7 1  13 

5 . 1 4  2 1 5 . 6 4  289.92 

3 . 9 2  212 .46  4 2 4 . 1 6  

2 . 9 0  2 9 9  36 114.67 

3.62 224.07 3 1 1 . 8 2  

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

1.16 2 5 6 . 1 6  3 7 1 . 7 1  

1.75 336.10 481.00 

2 26 2 0 0  20 J B O . 2 1  

1.76 112.15 119.75 

3 . 8 2  267.47 5 1 0 . 1 2  

2 . 1 1  2245.82 

2 . 5 1  2637.86 

4 . 3 1  2 1 6 7  39 

1 . 2 9  2 8 1 9 . 5 4  

3 . 3 3  2401.36 

2.31 2 1 7 4 . 0 0  

1.94 2510.91 

2 . 4 3  1 1 9 6 . 0 8  

1 . 7 9  2 6 4 7 . 6 5  

3.07 3 2 9 8 . 8 8  
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L a v e r  "id 

1 3 ' 3 . i t  
Lover "id 

2481.25 
lower "id 

2 6 4 6 . 6 6  
S i l l : 2  

0.40 
Lower Peach 

0 I" 
1-10 Reach 

0 04 
1-10 Reach 

0.02 
1-10 Reach 

0.02 
1-10 Reach 

0.15 
1-10  Reach 
i-10 Reach 

0.16 
I-;a Re&ch 

0.01 
I-:0 P O L C h  ~ ~ 

0.10 
1 - 1 D  Pel;t 16.6556 C u l v c r Z  
1-10 Peach 16.6470 15000.00 1 2 1 2 . D i  122008 1220.08 1220.10 0 . 0 0 5 7 6 5  

0 . 7 6  
1-10 Reach :6.6161 1 1 0 D D . 0 0  :>I270 5 . 5  1216.38 1219.31 0.117690 

2.90 

EE90RS YIW>rTNCS AWE NOTES 
Errors warnlngi and Notes t o r  Plan : Q.15000 

Rive:. "ar.uahala Reach: L-per Peach I PS: 20.0000 Proflie: P F ' l  
in:,>?Q - m e  energy eqvacion CDYld n o t  je balanced w:rh;r the .pecified ".&ex 0: Ilerncionr. The prosram urea critical 

depth tor the rater rurtoc. &?d continued on viCh :he ?rlcularlons. 
warnrnv - ihe velocity head has chnnpcd by more than 0 . 5  :L t n l i  mi.  his m y  ~ ~ d l c a t e  the need tor additional 

LectXor .5 .  
Warning - The ~ n e r g i  loss was greater than 1.0 f L  ! D . 1  m i .  berueen rhe current and previous c r s s s  rFc:ion. Thrs may 

lndicar. 
the mead tor ~dditiona~ cross sections. 

warninri - mrmg the standard .re. lcerarionr. when the assumed water war set ermal to F r ~ r i c a ~  dea:h, the 
calculated 

water  surface c a ~ c  back below crllical depth .  This indicates :hat there is not a valiii rubcrzti~al answer. The 
progrlu. detault~d To c:itica> depth. 

Piuer: Rarguahall Peach: Vppei reach A RS: 19.1'15 P r o f i l e :  PFll 
wainln~ -  he veirclry head has chmgeii by morF than 0.5 f r  , O L ~  mi. mir may i n d l c ~ ~ ~  rhe need for additional crass 

recrions. 
warninp - The conveyance ratro (upsrrem conveyance di"1d.d Dy downstrea~ cori.ey.r.cEl is lcsr than 0.7 or prcater rhan 1.4. 

mrr ma, ~ndicate the need for add~rionel crosr r e ~ t l o n r .  
warning - The FnerW loss was rjrester than 1.0 :i 10.3  m, .  bcrree? =he curre:,r and previous cross .cction. This m y  

i n ; l < C I L e  ~- 

the ne-6 tor aMitionel cross scc:lons. 
Liver: Harqvah.la Reach: m e r  Reach A Rs: 1?.?4j1 Pr,,trle: PFLl 

warning - =he crorr-rectlon end points had to be E x t o n d ~ d  vertically for the canputed 
Warning - The velocity head has changed by more than 0 5 f L  10.15 m i .  Thlr may indrcate the need for add~rional crosr 

rLCLlOnS. 

Warning - The conveyance r a t i ~  tuprtrem conveyanc~ d:.l:ded by dowmstrem e ~ w e y a n c ~ !  is 1 ~ 1 5  char 0.7 or g r ~ m t ~ r  than 1.4. 
 his m y  indicate L L ~  need lor additional crrsr recrirns. 

Warn;nB - The energy 1055 was 9reaLeZ than 1.0 fL (0.1 mi. betwren the Current and pr ~ v i o v s  cross section. rhlr  mi. 
indicate 

the need tor .ddi:iona: cross rccrions, 
warning - The paratollc rearch method f D l l ~ d  LO converge on crrllcal depth .  The program Will hri the crosr section 

Elicelrecanr method Lo Lind c r i t i c a l  depth, 
liver: Harwahala Beach: 'Vpper Reach A R S  19.9022 Profile: PFll 

Warning - =he veloc~ry head has changed ay more rhan 0.5 rr  (0.15 m). =his -1 lndica~e the need tor addic>onal cross 
sections. 

warning - =he e n ~ r ~  loss war greatcr chrr. 1.0 f r  (0.3 m:. bcrveen the md vrev~oue cross sccri~n.  his my 
ind;caLe 

ch= need for addicionsl cross sections. 
Piue:: Harqumhala Reach: Upper X e a ~ h  A E E  19.8387 P r o f i l e :  PFll 

warnin. - ?he energy loss war greater rhan 1.0 it 10.1 m,. between the and prevlous cross section.  his -y 
indicate 

the need tor additional cross rcccionr. 
Warning - The parahlic s ~ a r c h  method tsilcd to converve on criric~l Aepth. The program will Lr). rhe cross eecrlon 

slicoieec&qt rn-thod LO find crlrlcal dcpch. 
Xloor: Harqvahala Reach WDer Reach A XS: 1 P B l 7 1  Profile: PFll 

Warning - Divided f l o w  c a q u t e d  for this cross-rccl:on. 



WaT.1". - i flow 5 ~ l l i  Y e s  enCcvriLFred. The progr&n L z r s L  =he .onenr- of both cI,ax-.eis belor :he ,ulcrlr:> in 
encrg Lalance i-us F e r t o m e d  the ,""crlon :ram tile stream %%:I, =he nrgher: .rmenrur d0rnr:r.m to rhe 

iecrirn u p r t r r m  
IarnLng - The energy lrr. war greatcr Lhrv  l.C t z  (0 3 m, between rht current and prevrour crosr secrlo" Thl*  Ira;' 

,rdrcare 
=he need tor addlrmnai  orosr sections. 

warnrng - paratcl;c search faller: r o  on crrrlc.l dcprb. r h e  prosram WLI r r i  :he cross s.crlon 
rllce seca-t  rn.ChOd L r  trnd crltrcal deprh. 

ucre - I I Y ~ ~ ~ F I P  C r l ~ l ~ ~ i  d e ~ r h r  c ~ l ; ~ d  DC rhrs iocar>on  he r r l t l c a ~  depth vrth rh= loresr. valrd. r 'acer  rrxface  
was 

used. 
Nore - eydr.uirc 1- has rcrvrred becreen chrr CrDE*  rectron s,* the prevlrur secrlrr. 

Rluer: larquanala React upper ".~.C,X 2 R5 ii.?l49 Procllc: PFli 
srrnlng -  he energi loss war vrearer than 1.n ft (0.3 mi. &tween m e  curreat and prcvlous ciorr sectlor mlr m y  

lndrcare 
the "Led for ad6rLlon-l cross sections 

River. Barqua"ala Reach ' J ~ p e r  Reach t P-C li 6 4 6 5  Prafile: PFV1 
Warning - The energy eqdallcn could not be h a l m c e d  rlrhln the specrt.~d nwrber oi ;teror,ens. The proglmm use* r r l r l c a l  

depri tor the raiFr sureace and ~o~r:rued on wlth the calcsla:>ons. 
Warning - The velocity head has chvlged by Sore fnan  0 . 5  It i t  15 m ! .  This m y  indrcare the need Eor a d d z r l m a i  c ross  

~ ~ C C ~ 0 " S  

llarnrnR - The energi loss was greater th,n 1.0 Lt 10.3 m , .  between rhe current and prevrcvr crors rect1on. T*.lS may 
."a,?-?- -. , - - - - - - 

rhr need for addrtlonol cross secrionr 
warn>cg - Darln. Lh? standard siep i teratrurr*,  "her. the assmed rater rurtace rr. s e t  ew.1 ra rrit1c.l de.Lh. the 

Calculated 
rurta;e came hark belor crAric.1 dePLh. This lndlcarer that there 1s nor . "llld s " k r L t r c a l  ulrr.r The 

proor- defaulrcd to cilrlcal deFrh 
Warnlrg - The p a r * o l l ~  Ierrch rechod l o l l e d  ca converge m crrrlcal depth. The program Will c r i  tne cross recrlon 

rl,ce,rec-r nethod to Llnd crlrlcal depth. 
PI.,cr: ~ ~ ~ ~ ~ i . ~ l ~  ~~~~h urner ~ ~ ~ c s  E RS 1 9 . 5 6 0 2  eroiile: P F I ~  

wDrnzng - The veioclry head has chmged by mcre rhan 0 . 5  LL iO.15 m!.  This m y  lndicare rbe  ne-d Lor add:tlonal cross 
reCLl::"% 

warning - me loss than 1.0 t t  (0.3 m). *tween the c,drirnr preurour cress secrlon T ~ L S  m y  
indicate 

the need tor ndditlonal cross rectlons. 
warnlog - m e  pa:abrllc search mechcd farled ro converge on c r r r l c a i  deprh. m e  program rill t ry the cross secrlon 

ri ice,secmt method io 5ir.d crrrrca1 depth. 
N r r e  - Program toan* svpcrcrrrlcd flow starrmg .L rhrr srorr r e c r l m .  

P luer:  HarWah-la Reacp.  Upper Leach S R 5  I 3  4 B B 7  P r o f r l e :  PFll 
warnrne - The enerw loss war .T*.Ler =>.an 1.0 :r 10.1 n, betreen Lhe currenr and preulou. cross sErLlon. ThlS m y  

rndlsare 
the need f o r  adarrronal crilsr r e c r ~ o i . r .  

- The par*ol;c method falied te canverue on crlrina: deprh. Thr progra.. ."ill t rY the crorr section 
sIrce!ae:an: m e t h o d  r o  I ~ n d  crrtlzal depth 

RlvE: HarWahala Reach >Jpper Seach B RB: 19.1761 Profllc: PPll 
- The eWar lon could not be t a l b l c e d  r l t h l a  rhe rper:i>ed """.her o f  iterati~ns. The pro.rm rsiecte* ;he 

rater surface rhar had the leas: amo,r.t o f  ==;or brtreen conpurca and a s s w e d  u a i ~ e r .  
warn;rg - nlvided iior cDnpuLcd :or Lhr, cros8-Eeciion. 
Warning - Th. uelo:Ltl head hrs changed 4. more t h m  0.1 L C  ( 0 . 2 5  m l .  Thrr m y  indlcare =he need for addlrrenal crorr 

IeCLlOnL. 
- The eenerw loss "as grearer than 1.0 f c  10.1 r n !  between rnc current Md Prevlour c r o s s  s e c r r o n .  Thrr  may 

indlcare 
the n.ed tor addlrilna: cross rccrlan.. 

wammg - The par*ollc rearch metnod failed to c0nvcr.e on critical depth The progrm 1111 L l y  Lne CTOS. eectlOn 
rl~ce,secanr method r r  f r n d  ~ r r t r c a l  depth. 

xore - H ~ I L L P ~ ~  ; . l r l ca l  depths w e r e  fovnv ar  : h ~ r  locarlon.  he cr~tical depth r r t h  the l o w e s t ,  va:~d, rater surface 
was 

. , urea 
=mer Harquahala R e a c h -  Upper Xeach B LB 19  2 6 6 5  Proille: PT11 

Warnxn~ - O ~ v l d e d  flo-r canpated tor Lhrr crorr-rectron. 
Karninq - The energ? lmrr war  greater than 1 . D  L r  (0.3 r i .  between the current ad prevrous cross recr lon.  T h ~ s  m y  

lrdrcat. 
m e  need to; adilrional cross sectlans. 

W-rnlng - The parobclrc search method fall=* to connsrge on cr1rlc.l depth. The progrnm will try the crosr sectlor.  
L11CeisECIL l :  .eLhOb to tl"d crrtica1 depth. 

Llver. Harymahala Leach. Upper Reach B R5 I9 1107 Profile: PFll 
WamlnG - Dlvrded f l o w  comuce.3 for  thlS rrorr-r-ccron. 
Wanlog - The eneiw loss w a r  greater C h v l  1.0 t t  (0.3 m, becr.en the currenc and *revlous crorr .rct>on. Thi. ma). 

IndICaLe 
=he need ter addrrranal cross sectlo"*. 

Xlver Xnrymahalm Leach Upper RcDch E R5: 1-55? Profile: PF<1 
Whmlna - DIvlotb flow =-Ute* for ihlr cross-r~cLinn. 
Warnlnl - The enerw loss WE* orcacer rhan 1 O  f t  10.3 mi ir.tw=en tne currert and previour crosr section, Tki* m y  

ladLCate 
the need tor addrtiona: cross rectrmnr, 

Rlver: Harymahala Reach B p l r r l  R5 1968-2 Profrlr PFLl 
W a r n l n l  - The enerv? losr war greater Than 1.0 L t  i O  3 mi bcLreen the current and previous crnrr section. Thls m y  

ImdlCOLe 

the need tor  addrt;onai cross rccrrons .  
Liver: H a r ~ a h b l a  Rcoch SpllLi 15  19 6512 i r o f l l e  P r l l  

Wamlng - The conveyance ratlo 1uPsLr~am conveyance dlvzded by daxnS:lesm c ~ n v e y ~ n c e l  1s less than 0 . 7  o r  ..eater man l a .  
Thl* nay indicate the need Lor .ddi:lonai crorr Eecr.onr. 

Warnm. - The enerW losr r a a  greater Lhar. 1.0 f r  1 0 . 3  m l .  berreen the current and previous crorr r c c t l o n .  This m y  
indicate 

the need for additional crors r r c L x o n s .  
Wamln? - The p a r a h l l z  r.a.;h method failed to converve on critic.1 *=nth.  The program rill t r i  the c r o r s  SecLlon 

riire,recanr method t a  'in6 cr>rical depth .  
Note - "Y~Z.Y~IC I W  ha5 aacurred betreen rhlr crrss section and Lh* prev,ous vpsCrFam r e c L i ~ n .  

R l v e r :  Rnrquahala Reach, Split1 RS- 19.599- Profil- PFLl  
warnmg - ?he conveyance ratio l u p r r r c ~  conveyance divided by doxnrrream conveycincei i s  less rhan 0 . 7  or greaLEr than 1.4. 

Thls  ma). m d l c a c e  the need tor additlonai crors rcccions. 
warnrng -   he encigi loss war greater rhan 1.0 f r  10.3 ml. betreen the current and previous cross section. mlr my 

i n d i c a t e  
rhe need tar additional cross sectlOnr. 

river: HarWahala Peach: Epllll LS: i9.5616 Profile: PFll 
warnma - w he enerw loss was ~ r e n c e r  chan 1.0 EL i o  1 mi. brtreen =he current and piFv>our cross rhla my 

indicate 
the need t o r  additlono1 cross reccrons. 

Warning - parabolic search *=hod failed ro canverge ;in critical depth. The ~ r o g r a m  will r l y  Lhe crQsr section 
SliceiSecanL meChad Lo find crlcical depLh. 



Nor% - WdlCIPle CrlLlCal depchr w e r e  :aund oL tnls location. The crl:lc*l deprh ~ i L h  the laucs: v a l i d .  "arc; m 7 l a c c  

was 
"Eed 

R : ~ ~ ~  xarWahaia F C ~ C ~ :  splrtl 6s:  19.5223 ProfLle: ?PI> warnxng - The enerw ioss was greater L h U  1 . 0  f r  ( 0 . 3  " 1 .  betveen :he curre;r and prr%.Lsus crass sec:ion. Thlr ma: 

indica:e 
rhe nerd tcr ndiicion.l c r r s r  sectroar. 

enrymnhaia Peach: X l l r i  65- 1?.3980 Profile P?*I 
wara,,-.g - Dlvrded :lor corrpUl.d t o r  Lhrr CrOsS-seriioi. 
warnlag - i f1.W rp l lC  was .nrour.tered. The grogr- tlrs: calculated rhe momenrrn O f  both  channels belo* the :un=Llan. 

haLance Fertormed acrorr the ,.*.cr;on from the stream With the h.(lhe.c nomen:- dormsrream r c  the 
'esz.in Y p r L r e m .  

laming - The rrcrpi Lars than 1.0 fL ( 0 . 3  " 1 .  berwcen rhe current and Frrvlou. cross recricn. TC.lS ma: 

>r.dlcaLc 
rhe need tor ad;irlondl crosr sections. 

E l v e r  Harymahala Reach: 5 ~ 1 ' r  ;i S 9 . 2  ?rolile: PPli 
warning - ~ i ~ i ~ ~ d  :lrv clnp-died e r r  t h x r  cross-recczor. 
warning - The ronr-cyance rncra iup*crcev convLY.ncP dlvlded tQ downstream ronu.ymce1 i s  1c.s than 0 1 o r  greater than 1.4 

nls -:) l i - icare reed err ~ddxrlonai cross r e c r ~ o n r .  
PiairLn. - The enerpi ivrr greater ;her 1.0 ft ( 0 . 1  r,. berrcea the currenr and previous cross S e c t l o r .  T h i s  mi- 

indlrDLs 
the need to; adiiricnDl r r r r z  secclons~ 

Elver: H.rQ".h.ia PC.<>.. SiliL ii R S  I ? . Z > s s  Profile. PPll 
iiamm* - The crrr.ey.ncc ,vp.rreMi ronvcye2ce dr.,ided bY do*srtr.om conveyance, is ;srr Lhan 0 . 7  than 1.:. 

Th>S may >nt i l ca te  the need tor additional crorr sections. 
larnrng - The en*;= l o r s  gFsbLer Char. 1.0 ft 1 0 . 3  .I. berrecn th. current M d  prevrou. crrsr recrion. This may 

...A,--+- . . . -. - - . - 
the reed ear a d d i t l m l l  cross SccLlDnr. 

Piver iiarwahala Reach: iplrl li i s :  i 9 1 6 i t  Profile: PP#l 
k a r n i n q  - llivrded t l o r  comured Lor chis cross-recclon 
warrLnq - cai.vcyance r.rio (oprrrean cDnveyancc divided b~ dnvnrrream conucymce~ ir l e r r  than 0.7 er greater :bar 1 . 1 .  

This may indrcare rhe need for additional crosr rectrnnr. 
ilarrlno - lorr .seater than 1.0 f r  (0.2 to). berueen the current and ;rev~aus cross reccrnn. ~ h r r  may 

~ ~ 

indlcace 
:he need f o r  .ddiil~~LI cross  I L C L ~ D L I .  

P i v e r :  "argiahaia Reach: split la i s :  1 3  02:: Protile: PFU1 
*arnirg - emrim L7u.tror be balanced the specified n-er of ireratlonr.  he ;rogram used c r i t i c a l  

dcpLh tnr rhe water ."rt.cs and contln".d on With the calcularianr. 
warring - D i ~ , ~ d ~ d  fir" CL"QYeed tor Lhi. CiOII-69Ltior. 

warring - The cunueyar.ce = . t i o  iuPrt~ean co.veyarre divided by downstrean conveyancei i s  less char. 0.7 o r  grenrer than 1.1. 
Thl, may li.dlcare :he nee* fcr additlorai cross secrlnnr. 

ramin; - mi e n e r n  lass o s ~ a r e r  than 1.0 i; ( 0  : m, between m e  current -6 cross section. ~ h l r  rmy 
----.- 

The reed tor .dCllionl.l C c r r  rrc-ions. 
warnin. - pa;abolic method f a ~ l c d  to converge on critical depth. =he vll: r r i  the cross recrion 

r l l c ~  secant ,"*Chad LY t rnd  crlLic.1 depth.  
mre - M ~ I : ~ ~ ~ ~  riiticml depths rerc sound nc chir locarinn. C ~ ~ L X C ~ I  depth vrrh  the lowest, valid. water surface 

"* .-- 
"sea 

River Harquahala Reach: sP1't LA R5: 18,0967 P r o f i l e :  PPIi 
warrlni - The rriscYrrce lvprCrem conveyance divided by downstream con.,eynnce; ir lcra they 0.7 or greater chan 1.4. 

m i s  may inarcare the need f o r  additional sec~ionr. 
riarnlnE - The energy lass Lha" 1.0 f i  ( 0 . 3  becvccn the currenr and prrviour crorr rec:ion. This rmY 

i n d l r a i c  
:hE need for a d d i L ~ ~ ~ O I  C r f S s  S e c t i o n s .  

warning - parbolrc falied to on crxerc~: dcpch.  he program rill c r i  the cross section 
rlrce/secar.r method LO flnd c r l r l c a l  depth. 

Note - . " l T > p l L  d-rhr were t o w d  at ch=r locarLon. Ih. cricica; depth virh the lowerr. valid. r a t e r  rurtacr 
was 

"red. 
River: Marquahala Reach: S p l i t  Yi RS: 18.9165 P r a ! i l e :  PFUl 

- me eQ"arion C O U ~  not be b.la"ced the s p c c ~ r r ~ d  rvbci icerarionr.  he program used cri~ica: 
depth for the rarer curtace -.d c0rt;nued on the calcvlacions. 

- ~ h ~  cm>reyence rario luprrream conueyance divldcd by dobnsiream convryar.ce is ierr than 0.7 or greater thnn 1.4 
?hlE may mdicarc need toi addir lonal  cross recr-ons. 

iiamlng - The energ, loss was greater t?an 1.0 t L  10.1 mi. herweer the currenc and prrvlous :ross section. This  r a y  
i n d i c a t e  

the nee& <or additional cross recr ,ons.  
hirnina - D2rmu rhe rcantiard sreD irerarlons, "hen rhe asrivrea water rvrfnce was set ew.1 r o  cr l r l cn l  depih, rhe 

ralcvlated 
surface c- back k l o v  critical d E i C h  Thl. indlcarc. rhar there is n o t  a valid r*criCical ar..ver. The 

program defaulted to cr>r:cal depth. 
warnin$ - The parholic rearch rnerhod Lailed ro cmnverge on critical depth. The prr.ram r i l l  r r i  the  crorr secclon 

s l rce i recmr  method y o  tlnd crlrical depth.  
m r e  - wulclple crleical deprha found t h i s  location. ?he crlrical depth w i t h  rhe lowest, " - l i d ,  water surface 

was 
"red. 

Rive:: Harehair. Reach: S w l i L  18 1 5 :  11.315% Profile: P F l l  
Warning - The con.reyar.ce r a t i o  (upstrean conveynnce div ided by downrtrem con.,eydnce! 1s less t h ~ n  0 . 7  or vrearer than 1.1. 

Thi. may lndicare  Lhe need for addiL.on.1 cross section%. 
warnms - =he ;ors was .rearer than 1.0 rr  I O J  between the currenr and ~revious c r ~ r a  e e c r ~ o r . .   his MY .. 

ineicare 
the need for .dblLlrn.l cross r e c r i o m .  

warr.ini. - p a r & o ~ r c  search method f a i l e d  t o  converge on crxtlcal depth. ~ r . e  rill r r i  the cross s c c r ~ o n  
r~ice.recanr method r o  ixnd critical depth. 

L ~ ~ ~ ~ :  ~ ~ ~ ~ ~ b ~ l ~  neath: split 1~ PS: I I ~ O O  ~ ~ e f i l - :  ePll 
warning - enerw eymarion nrt be balanced che aprcifled n h r  i r e r s r i o n r .  progro. "sea critical 

dLPLh tor :he water surface ar.d rcn:lnued on with :he colculacionr, 
warning - ?he enerw loss war greater than 1.0 t c  1 0 . 3  m:. berrecn rhe cvrrenr and crorr rec~ivn.  his MY 

indicate 
the need *or bdd~rlonel cross sccrrons. 

Warning - The parabolrc rearch method failed To cmuerqe on critical depth.  Ihc program will L r i  t h e  cross section 
sliCe/sccant merho* :O f>Dd ciirlcal depth. 

w o t c  - H u l t i p l e  c r i c i c a l  depths were found at thrr location. me critical d e p ~ h  with the l o w e s t .  valid. r a r e r  surface 
was 

used. 
liver: HarWa"a1a Peach: Split 1B R 6 3  Profile: PPBl 



warnln. - m e  e n e r n  erpiar:nn c o u ~ ~  no; be bi.lmiFd xrchin =he speciflee nurher a t  rreracloni.  he program used c r ~ r > c a i  
depth i c r  Lh. unr.r S v r t a c P  an* ror:.iiu.d on With rhe ca:cula:ioi%s. 

warning The corvey~ice r a t i o  ,.li~~ream rcnu.;mc. dlrlded W do%mrrrEam cnnveymcel 13 leis thM 0 . 7  or  greatrr rhan 1.4 
This m.. l nd rca r r  rhe n e c i  for adllrronai;rori eecrronr. 

warnin. - m e  enerr; loss w a r  preacer  than : . o  f r  ( 0 . J  m , .  oetreen the c.2rrenr and prevraoi crors reccron 7h.S may 
l n d l c d c r  

Lbe nee* ,or addic;ma; cross S F c r r D n E .  

Uarnlng - mrin* the s tandard  s t e p  irera:ic,.~, when Chr arrm.d rarer surface was re.. emal r o  cr1cica: depth. the 
caiculare* 

r a r e r  rur:.ce came back belrr- crlrlce: d..Zh Thl. indlcaces Char rhere ;r not a v a l i d  rubcrlclcal a n s w e r .  The 
p r c ~ r a r  d r f . j l r e d  to c i i l i r a i  depCb. 

warning - The Parabrllc rearch n.eWc.3 fail.* to converee on crlrical depth. The program Wlli r r i  :he cross section 
slrceia%c&?r m t h c d  ro i l r d  crrclcel depth 

Note - ""IL1F;e crlLLral depths 'ere Lowd at thr6 locallon. The crirlcal depth r r t h  the iorerc, "all*, w a r e r  surface 
w a s  

vied 
Plver. Marquahala Peach Spirt 18 RB 1 0 a S ? b  Proiiie: PP@X 

larnlrg - The emerg,. 1c.r w a r  9re.ccr than 1.C f L  10 5 m,. betvern Lhe CYrrerZ m a  prevrovs rrors s r c t i o r  T h l i  M y  
rr*irace 

the nee* to: addlc~0n.i cross secrlorr 
Nore - nyd'a"lrc :-, has occvrrrd bewee.: th2S c r c r r  SEcClan an* the pr.w1our upstre* rcctron. 

F i v e r  Rarymahala Leach 5 ~ 1 i r  iB RS 13 015; Prufrle P F l i  
waramp - T ~ E  enelpi eqaaaor  "=: be b a ~ ~ ? c e d  rrchln tne specrfled r . d e r   lie nroirrm seircced =he 

racer surface :hat had Lhe 1 e a r r  M o u q r  error berrecn co-Lce* and a s s w e *  valve. 
warnl.ie - The conueyencc ra::c luprCream can.veyanc. drvlded by b o m r : r e a ~  CDnveyanrL, is less than 0.7 cr greater than 1 4 

Thr. -\- ~ n d l c e t c  r h e  need fcr addlclonal crorr sectlor.. 
kairlng - The r i L r W  loss war greater rran 1 .0  :t ( 3  3 mi. between the current a-d Prevloul cross recclon Thl. m y  

indicate 
LhE  nee* for &ddlz;onal c;orc ..ct;on. 

Wernlng - k r r r g  the standard step I r r r a ~ l o r . r ,  when the assumed wate r  surface war set equal r o  crlrlcal depth. the 
ialiulotad 

back below c r r t l c a ~  depth. mir indlaarer that there is a v a l i d  r d c r > r r c a l  ?he 
progrm docaulred t o  crlclcai depth. 

vrarnli.g - ?he painboi~c search merhcd faa le t i  r o  conveig~ on criclcal dep:h. The p r o s r m  will r r i  the crors recrrnn 
slice!ircanL method re  flni critical depth. 

mr. - H ~ ~ C ~ P ~ L  cri~1c.1 d ~ n t h s  t o m s  at this locarlcn.  he criclcal dcntn rrth =he l o w e s t ,  va lrd ,  uacer s u r f a c e  
was 

.ired 
R l v P r .  Rarymahala Reach- SDllt 1E R S  I B . 9 3 3 7  P r o f l i e :  P P l l  

Warnrng - The enerw loss was greater Lhnn 1.0 it i O  3 mi. between the current and pr.ulous crors section. Thls may 
lndlcare 

the need lor add::ronal cross B ~ C L I O ~ S  
ilver H a r ~ a h a l a  Leach 5FilL 18 25 18.8560 P m i z l c :  PPll 

wbmlnS - =he enerw eqAatlor. C O U ~ ~  nor be balanced rlrhrn the rpeclfred n-er ,terarions.  be progrm crlrrc.1 
deprh co: the warFr ruriace and ~ ~ n - . r n u ~ d  on " ~ r h  rhc calculations. 

Warning - DIvld~d flow i o w t e d  Lo: rhls crrrr-sectron. 
rarnlng -  he en.rw loss *or greater rha-. I o f r  (0.3 ml. between the cvrrenr and prevraur ciors sect;or. ?hlr m y  

IndlcaCF 
the need tor addltronal c r o s s  recrronr 

Warnlng - Durms the srandard .rep itrrac~ons, rhen rhe asevned water rurlace  was set equal ru crrrical depth. : h ~  
calculated 

ricer surfarc c u e  back b e l o w  cr1l.1c.i depth Thi. lndrcaCe. rhar rhere ls nor a valid .ubcrlrlcal an.r.r The 
prrsrm defau~tec ti crl:lcal depth 

earnme - The parabolic rearch mcrhod fa l le t i  to converge on cr:rrcal d ~ p r h  The program rill r v  :he cross recr;on 
SIlce-recanL method t. t;n* crlrlcai depth. 

wotc - HYIC~DID c r l ~ l c a i  drprhs rere t0w.d a: rh;r locarLon. l he cr~cical depth wltb the l o w e s t .  valrd, w a t e r  rurtecr 
w a s  

used 
River: ".armahla R e a r h  SF111 18 R5 18 7 7 ( 4  Profrle: PFtI 

warnmg - Dlrlded tlor com,red for r h l r  crosS-sealLon. 
warnrng - rhe ccnveyancc rarlc l u p s r r e m  conuevsnce divided by damstrerun canveyancF! less than o i or grearer rhan 1 a 

~ h ~ r  mas m d c c a ~ e  the n ~ e d  tor  addlt;~nai cross se:rlons. 
Warrmg - The cnrrr)  lois was 4 r E a Z e z  Ch- 1.0 L T  I B  3 nl between the current and prrv invs  cross r e c r r n n .  7hl .  may 

lndlCaLF 
the need icr addltr0n.l cross rccclanr. 

Rlver. Ri.rquahala Peach 5P11C iB RS 18 7184 Proflie; P F t l  
Wsrxlng - The e i e r w  e W D r l o n  could not be ta lanced  r:thln :he r ~ t c ~ f i e d  nunbe- of rrerar~onr. The program used c z ~ C ~ c a l  

dcpch LOT the I Y T ~ ~ C ~  and ccntlnved or, vzth rhF cal:ularrmr. 
Warnrng - D l - ~ l d L d  Cioi. C O ~ Y ~ L ~  501 Lhls C T D I S - S E C ~ ~ O ~  

warnmg -  he canueyance ratlo ( u ~ r t r r n m  conveyance dlvrded by dr;rmnrrcam conveyance) is iess than 0.7 or greater than 1.4 
-1s -1 indlcare rhe need car add:t~~~.l cross sections 

warning - The enerw lass was greater rhan 1.0 L L  (0.3 mi bFrrrrri the current end prevlour cross sFc~ion. 7h.s m y  
1r.*icare 

the nee* Lcr amlrlonal cross rect1ons. 
jlarning - ~ u r l n g  me standard SLLP ~ t e ~ a t l o n r ,  rhen the assumed rater svriace war re= e ~ a l  to critlcal depth, the 

clllcillareo 
r a t ~ r  rorface came back bclov c r i r r c a l  *=nth.  his ~ndlcaces that there  is n o t  a .,slid rubcritlcnl answer. ?he 
progrm defaulted Lo cr1tic.1 depth. 

warning - =he ~ o i r a - l r c  search mathod f a ~ i e d  to conuerge or crirrcal depth. m e  progrm "ill r r i  the sectlon 
slice!secan: m r h a d  to find c;;cic.l depth 

N C C ~  - m l r l p l e  critical depths were found et rhlr  l o c a t l o n    he crrtica: depth r l ~ h  the l o ~ ~ r t ,  surface 
w a s  

urea 
River: Herquahala Rrach SpliC 18 LB; 1 8  6381 ProClle 1111 

warning - ~ ~ v l d r d  flow c o w u t e d  tor thrs cross-sectlor. 
Warning - The conveyance ratlo i u P s L r e m  conveyance d ~ v l d e d  by d o m r r r e & ~  conveyance> 1s less rhan 0 . 7  or than I d .  

 his may mdzcare the need tor nddztlonel rrDrr seccronS 
warnin. - w he enerw loss was greater than 1.0 t t  (0.i mi. between the current and prevrovr crorr  secrron. i h l r  mai 

indlcare 
the need for add.rion.1 crorr recrlon.. 

l l l ver  Herquahala Peach 5 ~ 1 1 1  18 1 5 -  1 8 . 5 4 8 5  Proflie PPIl 
w a n n g  -   he enerw =quarun c ~ v i d  nor be b a i ~ . c = d  within the specified n&er of i t e r a c > o n n .   he progxm used crltlcal 

depth tor the water rurtacc -6 conclnued or. .,th chr caicul.tlonr. 
warniw - ~ivided f l o w  c o p v t e d  tar ~ h x r  crass-section. 
warnmg - a e  conuc).ar.c= ratio iupr t rem conveyance di~lded by domnrrem conveymcei is less than 0.7 or gr=arer than I.(. 

mls indrcaie the for addl~lona: sectlonE. 
warning -   he enerw loss was greater than 1 0 t r  10.3 m ) .  berwc-n rhe currant -d previous crass ~ h l s  

mdlcate 
the  need for additional cross sections. 

'laming - Nrrng the standard step ~Ierationr, when rbe assumed water surface was set E W ~ I  to crltlc.l depth. the 
calculared 





RI.,er: Harquahala Rcach: SpI:ii LS. I-.4?lJ P r c i L l c .  PPLl 
Vlaiiiino - The cncr*. equLfXon coui* nu: be balancPC v l c h l n  tnc rpeclrlcd n-er or ircr.rrons. ?he program used critical 

deprb : E X  =he r a r e r  S U ~ ~ L C .  and :cr:lr.u.; on rxrh me caicuia:~or+ 
Pnrrilng - The cmucyanc.  rarlo ,up.rrer* io,.:cyan;e dr.,ldcd r:. *orn.tr.lw conueyance, li >err  than 0 . 7  a r  qrearer :ha,? : 4  

?,,I+ m y  iiidlrat. rhe need L c r  a6di:icnal cross r.=:lonr. 
ilnrnlng - ih* enrrry less r a r  greaccr =ha; i 3 f c  10.3 ml. k c u e e a  the cvrren: and pr e u ~ o u i  c r o s s  secrlon. i ' h ~ r  may 

l , ,dLz%ce 
Lhc need Lor addition.: cross  secrlarr. 

ilarning . hixino thF scmdard ireratrozs, when the assumed uarLr rvrtace r e r  cquai to crlrlcal deprh, the 
calculated 

i-• back belovirirlcal deprh T h l S  rndrcares ;ha= chcrc r "all* ruilcrlrrcal answer. The 
pro.rm delanltrd r o  crirlcal dewrb. 

Note - .u;l;ele crirlcal depths rera to-d aL chis locarion. m e  critical depth the lorcsc ,  valid, r a r e r  rurfncr 
w a s  

used. 
R ~ ~ ~ ~ :  ~ ~ ~ ~ ~ h ~ l ~  leach: s P l r c 3  RS: li.3965 ~ r a i l ~ e -  P r l l  

*.r,,rr.l-i - ?he convepm.ce razio ,uprrresm con.,eyance divided by dornrlrenn conveyance, ir lcls =ha" 0 . 7  or grearer Chsr 1.4. 
?hlr my indlcarc the need fcr .ddlrrrnai cross rocrion~, 

- The er,erw loss w a r  qreaeor rhan :.G f r  10.1 m i .  hrreen rhe cvrrenr m* prev>ous cross recrrDn. T h i s  may 
lndlcaLe 

rhe nee* fox addirional crosr secrirnr. 
Rluer: Fa,.quahala B e l c h  Splir2 BS: ii.1120 Prrtlle: iFll 

warnrng - The enerr, e.72.r.oa Covld .nor ae baln,cLd . l L h r n  the rpecii1.c: n-r of irer.rionr. The nrograr "red crlrlcll 
depth  tor the varer svrtacr and cantlnued on vlrh %he calcc lar lonr  

warning - The con.,ayanie =.<Lo iupr:ream coavEIance dzvlded by dor=*ri.&r. crnveyancei rr i.rr cham 0.7 or greater than 1.6 
ThlS ma?. r:,3rcare thc ,,red f o r  adlitlonal cross rect1onr .  

B~~~~~~ - me e;lerp, loss grLa~er rh-. 1.0 f r  1 0 . 3  =,. hrrsen  the current and previous cross recrion  his m y  
indlciltc 

rhe n e ~ d  t a r  addirronal cross r ~ c r ~ o n r .  
liamlng - hirlng rhe standard step itcrarronr. when rhr assumed r a r e r  surface was =e2al to critical depth. :he 

c n l c v l a r e d  
var.r cnnc back below crrtical  depth. mis ~ n d i c ~ r ~ ~  ma: =here is no: a rubcrirlcal answer. rhe 
profram defaulted to critical depth. 

warning - me Bdrabo~ic search mcrhaa railed cD canverge on crirical depth. =he program rr). the crors section 
rlrce,src&nL method to Lind critical depzh. 

A ~ C ~  - nultlPle crirical aeprns towid a t  this ~ ~ c n ~ i ~ ~ .  ~ h -  critlzal deprh ~ i t h  the l o w e r r ,  water rurtace 
was 

use*. 
I lver :  Harwahela leach: Lower Re-ch BS: 17.5767 Profile: PF.1 

iqarnlny - The E r i e r ~  lorr "as greater than 1.0 f t  (0.3 ml. becreen the current and previous crnr6 section. This may 

Lhc need fcr addrclanal crors secLi~nr. 
R ~ ~ ~ ~ .  i?arwah.la R . ~ c ~ .  L~~~~ teach L S  l i . a m n  ~ ~ ~ r i l ~ :  PFUL 

*iarnin; - 0"idcd i l u v  c.,wuced for this crass-sectron. 
blaming . The encrgi loss greater than 1 0 I t  (0.3 r n l .  betreen the current m d  previous crorr section. Th:r m y  

LndlCaCe 
the ".~d tcr additional crass r c r r l o n r .  

R I ~ ~ T :  i i r r W a h a l ~  ~ e o c n :  LOW=:  each RS: n i 6 0 5  ~ r o f i l e :  P F " ~  
liainln? - Dlvitisd iiar cowure*  tor th1S crarr-sccrion. 
liarn1nq - The rnerw 1;rs r a s  grearr, =ha" 1 . 0  L r  1h.2  m1, becueen the current and Drevlous cro.. recrion. Thl* nay 

IDd;caLr 
Lbe need i o r  add:Clonal c r o r r  reccionr ~~~ ~ 

Rircr Barquahala Reach: Lorer Peach BS: 17.2691 Profile: PF*I 
warning - iior ~ " ~ u t e d  tor chis cross-recrion. 

- The coauruance raLli ; u j s r r e l m  conveyance divided by doa>rcrcma convryancei is less Lh." 0 . 7  or vrenzer rhnn 1.4. 
This may l n e ~ c a c e  the need f u r  addlrional cross rectlonr. 

Warning - The snriw l a r r  war greater Lhan 1.0 L: i b . 3  n l  between the current and preuiaus crass secThon. This m y  
indlcaie  

r h ~  need tor addirronnl crorr *ecr;onr 
Rluc:: Harqvahala Peach: Lorer Leach P-C: U I 7 l e  Profile: ?PI1 

warn;ng - The crrueyanc. rat10 ,uyrcrema canvrgcnce divided by dornrcrclw CDnvcyance, is less rhan 0.7 or .renter than 1.4. 
This m y  Indicate the nee* for addltlcnai crors secrion.. 

Warning - The enerw loer w a s  g r ~ a r r r  rhnn 1.0 ft 10 1 m i .  betreen Che current and previous cross reciior. Thir may 

zhe need f o r  ndoicisnni cross recclonr -~ ~ 

L i 3 . e ~ :  H a r ~ a h a l a  Rsach: Lower Reach k S  n G 7 8 8  Profile: PFLI 
Wainlng - The enerw equation could not h balanced rlthin the specified nunber of iLernCionr. The program used criCical 

deeth tor rhs vnrer surcacc and co"an".d on rich ChE calcularinnr. 
Wlrn,"4 - D l v l d e *  LLOW corwute*  f o r  c n r r  crorr-rrc:hon. 
Warninl - The conueyance ratlo ,upstrema con.,eymce divided h). downrtream conveyance; is less rhnn 0 :  or greater than 1 . 4 .  

Thl* may 1nd;care the need Lor additl0n.l cro.3 sections. 
Warninl - The nerw ins* w a r  grencer than 1.0 ft 10.3 nl. betreen  the currcnr and previoor crosr r e s L l ~ n  Thir m y  

lndlcnLe 
the nerd fox nddltion&l cross rrcr ionr .  

Warnmg - h i r l n g  =he standard step rterarions. when the assumed UaCer surface unr set equal to crlrlcal depth. rhr 
calculated 

surface brick hlor critical orprh. m i r  mdicater char there is nor a valid rubcritical me 
progrma defaulted Lo crlrlcal depth. 

Note - Hulc ip le  crlrlcal depths were f0u-d a: this loraclon. The crlricai rich the lowest. vn l ld ,  water surface 
w s s  

urea. 
Rlver: Hsipiahala Reach: Lover Beach RB: 1 6 . 1 8 6 5  Profile: PFtl 

Warnine - The crnvryance ratio IYPsLream cvnveynnce diVldPd by domrrre- conveyancel is less than 0 7 or greater than 1.4. 
mr* ma) lndlcatc Che nee* tor addizlonal cross SecLlD".. 

Pivex: Harmahaln Rcach: I-10 lrach BB: lC.8405 Proflle; PPl: 
warnrng - me crorr-rccL'on end polnr. had r<. be srL.nded ,.e*clcallu tor .he cowutc* rarer  rvrtace .  
Warning - The canveyance rarlo iuprC1Lma conveyance dlvlded by downstream conuey&ncei 1% less rhnn 0 . 7  or grrarer than 1.4. -.. --21cnLe the n e r d  for nddltianal cross rcc7lonr. >,~.> " e y  

River: Harwahaln Reach: I- I0 Reach R5: 1 6 . 7 1 4 2  Pro<lle: FFll ~ ~~ ~ ~ ~ - -  
warnin. - me cror~-recrion end ~ o x n t r  had to be errend~d verrlcallg tar the corwuted water eurface. 
warning - me conveyance ratio (upstrema comreyance d1vld.d by domarre&7 con.i=yancel is icss than 0 . 7  or greater ~ h a n  1.4. 

m i r  m y  2na;cace the need for addlrionai c r o r r  s e c t ~ o n ~ .  
: Xarquahala ~ e a c b  1 - 1 0  Xcmch RS: 1 6 . 6 9 4 0  Profile: PT1I 
liammg - Divided flow cowuted tor Chi< crorr-SFcCian 
iiarninw - me crosr-recLlo.1 end poxntr hnd to h extended verr,cn::y for che cowured water surface. 
iiarning - The conveyance rail0 iupSLr*- conveyance d;vrded W dornslr~am conveyance1 IS less Cha, 0 

?his my indicare the need for additional cross sections. 
: H n r ~ a h a l o  Reach: i-;C Reach RB: 1 6 . 5 7 8 9  Profile Plll 
warnzng - me crosr-section end points had C D  be extended verrlcnlly for the c o ~ v t e d  water surface. 



- me ranuevance racro lupstrern dlrlded by damsrream conveyance) is less rhan C: or greater thL-, i i 
T h l r  may ind,carr :he "sea f r r  add1r;"nal ; r rss rcrrxors. 

Elver: Harwahal- eeach I-10 Reach RS: 16.6556 7riliile W r l  
warnmg - Dvrxnv subci::>;al ar.alysrr. rhrle r v z n g  ri cn1cuiare culvert anl  vel; *lo. the program could nor get a bai -cs  

o t  en*:=, rlrhln the specriled rolerance an* nvhacr oi rrrals. The program use* the ro,u:>on r l r h  rhe mlnlmum 
error. 

warnrno - The flow rhrvurh rhe culvert is ruoerci2rlcal >,orever, since =here 1s L l o r  over the road ,rerr flow, the 
P'OC'17. 

cannor * e r e m i n e  if the down.cream cross secrron should be rubcrir1c.i or evpercritrca: The proorb, "red :he 
do.,,srrern r*cr:rrca1 answer.  even rhough 1r m y  nor  br . , . i ld.  

iiaxmahala Reach: I-LO Reach X S :  3 6 5 5 6  Protile: Pfll Culv: Culvcr: "1 
Warning - mrmr :he rupercri:>..a; analysis, rhe program could nor converrr or a sdpcrcrrr ical  a n s w e r  :n :he *:..7rrrcrz 

cross 
seccier.. Ths program >sed rhe roluclon W i k h  rhr i..sr e r r o r .  

Nore - The < l o r  in che ru1vcit :r errlrely rupercr ic ica l .  
Nore - Durx:,o t h e  supercrltical ialculacions a hy*aulic j- o c c l r r e *  ar  :he uu::et of ,:eavrrQl the Cdlverr. 

R ~ v e r  Hrrq~ahaia  Seach 7-10 Reach PB. l i  6476 ProCi:e: PPIi 
lrsrnlcq - The energi e w ~ a c l c n  cox;* nor be balanced u;Lt.in Che rpcc:fxed nunher o :  iterations The prooram used crrcrcal 

ocpth for the w a t e r  s u r f a c e  uld cnnrrnued on vrCh the ;.lculaLicar. 
la-ninp - Clvlde" flow comuted tor rhir cross-recrion. 
Warninn - The rorveyanrc ratio iUP-prrre- cotxreyance dlv ided by domSCream C D ~ Y S Y I I I C C )  Is 1.1s than 0.7 O i  qrebLer Lhm. i.:. 

T h r r  nay r n d l C S t <  the need for aldirlonai c r o s s  sectlo"*. 
Wbrnmg - The enerw loss " ls  greater Lhnn 1 . 0  L: (0.3 a,. be tween  the currenr ar.d preriour icu.s aecLIDn T h i s  M y  

lndicilre 
Che rieed t o r  addlclonal cross recCion.. 

ilernlng - mrrng the ~zandard rrep rrerarions, when chr arrumed water surface w a r  r e r  eg2al r o  crxrical deprh, the 
calculated 

warex s u r ~ a c e  c-e back be low cr ic r sa l  deprh.  =hi= indicates char =here is nor a v a l i d  rubcrltrca: 
progrm decsulrel Lo  CrrLlcal dcpch. 

wore - l ia lr ip le  c r l r l c ~ l  depths were f m d  a t  this locarion. =he critical depth with me lowerr ,  
Rlver: Harwahela Reach 7-10 Reach PB: 16.6361 Profile: F P I 1  

wilrnrng - aivlde* flow cDw"Led f o r  this cross-rlctron. 
warning -  he velocrry head has changed by more than 0.5 f r  10.15 m). rhls -Y Ind lcare  the need tor addrrlona~ ErDrr 

="-?."n< -. - . - - . . - . 
uarnlng . crnveyance ratlo l u p r t r e u  ianveyance divided by downstre- convey&ncel rr less chan 0 . 7  or g i e s r e r  than l a .  

~ h i r  nay indicate the need t o r  nddirional cross resri~nr. 
warning - me enerW l o r r  war L ~ M  1.0 <r (0.3 rl. between the cuxrcnr and previaur crass recrian. =his MY 

1ndrca;e 
the n.ed for additional c r i l l l l  recrion.. 
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Appendix E: Exhibits 

FCD 97-16. Delineation of Spillway Flows Dibble and Associates 
for Harquahala Flood Retarding Structure June 1998 
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I I NOTES: 

I I 1 .  Trovei t ime is  c o i c u l ~ l e d  f r o m  the emergency spillway to the downstreom 
l imit of study, ond is bosed on the overoge velocity o f  the entire cross section 

2. Moximum velocity is selected f r om  the highest ve1oci:y output f rom the 
main chonnel ond overbonks. The mox imum depth pertains to the mox imum 
chonnel depth rather tho" the mox imum depth o t  ony paint olong the 
cross-section. Therefore, the  mox imum velocity ond mox imum depth moy pertoin 
to only o very short segment o l  the full cross section. For more informotion 
on velocity ond depth distr ibution ocross the cross section, see the detailed 
HEC-RAS ouput. 

3. The mopping for this s!udy wos furnished by the Flood Control District of 
Moricopo County. The oeriol mapping was flown on Morch 9, 1996 (FCD 
93-51). The origin01 topogrophic mapping wos prepored ot o scole of 1 inch 
equols 200 feet. The occurocy of the analysis performed by Dibble ond 
A5socio:es is bosed upon the occurocy a l  the mopping. 

4. The river mile ond cross-section stationing is 
bosed on the spillwoy os river mile 20.0000 ond 
is colculoted f r om  the upstream l imits to the  
downstreom l imils of  the study oreo. 
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1.  Travel time is calculated f rom the emergency spillway t o  the downstreom 
l imit o f  study, and is based an the overoge velocity of the entire crass section. 

2. Maximum velocity is selected f rom the highest velocity outnut f r om  the 
main channel ond overbonks. The max imum depth pertoins l a  the mox imum 
channel depth rolher tho" the max imum depth at  ony poln l  olong the 
crass-section. Therefore, the max imum velocity and mox imum depth moy pertoin 
to only o very short  segment of  the full cross section. For more information 
on velocity and depth distribution ocrass the cross section, see the detoiled 
HEC-RAS auput. 

3. The mopping for  this study was furnished by the Flood Control District of 
Moricopo County. The oeriol mopping wos flown on March 9, 1996 (FCD 
93-51). The original topographic mopping wos prepored at  o scole of 1 inch 
equals 200 feet. The accuracy of the onolysis performed by Dibble ond 
Assacioles is bosed " p o l  the occuracy of  the mopping. 

4. The river mile ond cross-section stationing is  
based an the spillwoy os  river mile 20.0000 ond 
is colculoted f r om  the upstreom l imits to the 
downstreom l imits of the study areo. 
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Appendix F: Meeting Minutes I Phone Conversation Reports 

FCD 97.16. Delineation of Spillway Flows Dibble and Associates 
for Harquahala Flood Retarding Structure June 1998 



2255 N. 44th $1.. SUI~C 330 
Phocnk A285008 
Phone (&02)~4( .1566 
Fu (60211444'147 
Wrb~mlc - mallur rom 

TO:  AttendeesIFile 

FROM:&& Kao 

JOB NO.: 310.002 

MEMORANDUM 

Reference: Project Kick-off Meeting a t  the District 
10:00 A.M.. October 22, 1997 

Attendees:  TI^ Murphy FCDMC 
Sam Kao Entellus 
Hernan Aristilabal Entcllus 
Brian Fry Dibble 

The following is a summary of items that were discussed and concluded during the kick-off 
meeting O F  thc above referenced project. 

Technical Issoes 

1. HEC-RAS Model: Hydraulic computation will be performed initially using Version 
' 

1.2.  The files will be converted to Version 2.0 for final nms. 

2. Flows: For Harquahala, the inundation limits will be modeled for 'k . ah and full 
discharge values from the emergency spillway. For Saddleback, since no emergency 
spillway is available, the inundation limits will  be modeled for the lOOyear discharge to 
be furnished by the District. 

3 Stat~onmg. For Harquahala, the station at the emergency spillway will be Mile 20. For 
Saddlcbadc. the mitial station a t  the conflucuce of Centennial Wash will  be MileO. 

4 X-scctrons X-rect~oru will be grneratcd from the digital terrain model. 

5 Travel Tune Travel time will be estimated based on the channel velocity. 

6 HIS/GIS Information on velocity distribution in each x-section will be included in the 
MS:G[S filer 



7 Reports Scparatc reports wrll be prepared for Harquahala and Saddleback. The source 
of topographic mapping will be downmud nor only in the report, but also on each sheet 
of the delineation plans. In addition, the assumptions for flow modeling over the CAP 
Canal shall bc addressed in the Harquahala report. 

Administrative Issues 

1. Schedule andQrojected Billing: A project schedule and projected billing will be 
submitted to the District by November 4. 1997. 

2. Field Trip: A held trip is tentatively scheduled for the we& of November 3 or 
Novunbcr 10. ~ntcl l& and Dibble will have an in-house meeting to review some issuer 
prior to the field trip. 

3. Rcvtew Meetmgs. Rexiew meetings and milestone meetings for this project will be 
informal. Most meetings will be held at the office of the C o d t a n t s .  

4. lnformat~on to be furnished by the District: Thc District will furnish the digital terrain 
mapping information on CD. The Districc will also furnish the FIRM map of Cmtennial 
Wash in Auto CAD format and lend the RS report to Entellus. 

5. 1-10 As-built Plans: Entellus will obtain the 1-10 as-built plans from ADOT. 



TO: AttendeedFile 

2255 N. 44lh Sl., Suile 330 
Phocnk U 85008 
Phone (602)244-2566 
Fax (602)244-8947 

FROM: Hernan Aristizabal 

JOB NO.: 710.002 

JOB: Delineation of S~il lway Flows for Harquahala and Saddleback FRS DATE: January 27.  1998 

MEMORANDUM 

Reference: PROGRESS MEETING 
10:OO am on Tuesday, January 13, 1998 at Entellus' Office 

Attendees: Timothy Murphy FCDMC 
Joe Tram FCDMC 
Brian Fry Dibble and Associates 
Jason Mikkelsen . Dibble and Associates ' 
Hernan Aristizabal Entellus 

The following is a summary of the Items that were discussed and concluded during the 
above referenced meeting: 

\ 
District Comments on Field Reconnaissance Reports: 

1. The pictures used for Reach-1 of the Saddleback Field Reconnaissance Report are 
more representative of Reach-2. The District will provide Entellus with new 
pictures that are more representative of Reach-1. 

2. The n-value for Saddleback Reach-1 shown in the report is a composite value for 
the entire cross-section. The value of 0.07 is lower than the value used for the 
vegetated portion of the wash in the Harquahala report. The n-value for this reach 
will be reevaluated once the new pictures are received. 

3. The description of the channel-bank location in the Harquahala report would be 
easier to understand by using a sketch of the cross-section. Also, the location of 
the bank stations need to be shown in the pictures in the Saddleback report. 

4. A 15% meandering factor was included in the Harquahala Report. Tim didn't feel 
there was an appreciable degree of meandering to justify this value. He suggested 
using a lesser value. 



Progress Meeling Memo 
January 21, 1998 
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Saddleback Delineation 

1. Entellus presented inundation limits for two different starting water surface 
elevations. The first one used normal depth and the second used the Centennial 
Wash floodplain elevation. The two scenarios gave very similar results; therefore, 
the Centennial Wash elevation will be used because it is more conservative and 
produced a larger inundation area. 

2. After plotting the digitized floodplain from the Centennial Wash Flood lnsurance 
Study into the project's mapping, it was discovered that the elevation of the 
floodplain does not match the mapping. Entellus plotted a new floodplain using 
the project's mapping and found the new line to be outside of the Flood Insurance 
Study floodplain. The original floodplain will be used to tie into Centennial Wash. 

3. Entellus will perform a separate analysis for the branch of Centennial Wash to 
determine if the existing FEMA floodplain boundaries are wide enough to include 

.the flow from the spillway channel. To perform this analysis, the model will be 
extended temporarily to the main channel of Centennial Wash. 

4. Two major tributaries enter the inundation area at the downstream end of the 
project between the end of the improved channel and Centennial Wash. These 
tributaries are not hydraulicly connected to the Saddleback Spillway channel in the 
upstream direction. Therefore, Entellus will exclude their cross-sectional area. 

.5. Cross-sections 1.364, 1.430 and 1.158 will be modified by increasing the length of 
the cross-section before it bends. 

I-IAquahala Delineation 

1. Dibble presented a draft version of the inundation limits for the largest flow (1 5000 
cfs) of the Harquahala floodplain. The methodology of the analysis was explained. 

2. Initial runs of the HEC-RAS model show that water will split to the west of the hill 
immediately downstream of the emergency spillway. It was agreed that an analysis 
of the split flow should be done to the west of the hill. Dibble will create cross- 
sections for this split and include it in the HEC-RAS model. 

3. A second split flow was found to occur approximately at cross section 17.6702. 
This split runs to a borrow pit just upstream of Interstate 10. Several methods of 
analysis through this borrow pit were discussed. It was agreed that the water will 
most likely fill the borrow pit and then overtop the southwest corner of the pit. The 
split flow will return to the main flow at cross section 16.8902 
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4. There is insufficient mapping near the western downstream area of the floodplain to 
contain the flow (cross sections 16.8902 through 16.7242). The HEC-RAS model 
vertically extends the cross-sections to accommodate the flow. It was agreed that 
the use of As-Built drawings for Interstate 10 along with USGS maps will be used to 
approximate an inundation limit in this area. 



MEMORANDUM 
DATE: March 2, 1998 

TO: Tim Murphy 

FROM: Russ Cmff 

SUBJECT: Review of the Harquahala Spillway Delineation. 

I have reviewed the delineation for the 113,213, and full discharge for the Harquahala FRS. I have founa a 
few areas that need to be reviewed or corrected. I used the water surface elevations and made marks where 
I would have located the end of the delineation for most of the cross sections. Where there was a difference 
I would draw a red line showing my interpretation. Following are a few of the more significant items. 

.- 1. The section numbering above 1-10 on map 5 is in error. 
. 2 .  Along the left (east) bank on maps 3 and 4, the flood limits must stay outside of the channel once 

the channel above has been within the delineated area. This is hue for all three discharges. 
3. For the 213 and fuU discharge runs, the left (east) bank above 1-10 needs to be checked. Based on 

the cross section water surface elevations, I would have a tendency to widen the flooded area. 
4. On some of the runs, it seems that the right (west) limits on map 5 were not extended far enough: 

This may have been caused by the error in the numbering of the cross sections. 
.5. On map 2, around the hill, for the full discharge condition I would make some modifications, 

particularly on the east side of split 2. 
., 6 .  Most of the rest of my differences may be nit picking and just difference in interpretation. 




