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1.0 INTRODUCTION 

PURPOSE OF REPORT 

This report is a comprehensive document that contains the results and supporting 

calculations for the hydraulic analysis of New River, below the New River Dam. This 

report is generally structured in a Technical Data Notebook (TDN) format in 

accordance with Arizona Department of Water Resources (ADWR) requirements of 

State Standard SS1-97 and State Standard Attachment SSA1-97. 

The purpose of this study is to evaluate the inundation limits for the one-third, two- 

thirds and full spillway discharges from New River Dam. The results of this study 

will be used for dam safety and flood warning purposes. 

AUTHORITY FOR STUDY 

Stantec Consulting was awarded the Flood Control District of Maricopa County's 

Middle New River Watercourse Master Plan (Contract FCD 97-04) in January of 

1998. As part of the contract, a delineation of spillway flows from the crest of the 

emergency spillway of New River Dam to a point above the confluence of New River 

with Skunk Creek is to be conducted. 

LOCATION 

The study area is located within Maricopa County, Arizona and includes the 
communities of the City of Glendale and the City of Peoria. The study reach is 

approximately 8.5 miles long and extends from the crest of the emergency spillway to 

the confluence with Skunk Creek. Figure 1-1 shows the location of the study area in 

Maricopa County. Figure 1-2 is a vicinity map showing the study area in detail. 
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1.4 HYDROLOGICIHYDRAULIC SETTING 

The watershed above New River Dam encompasses approximately 164 square miles 

of primariIy natural desert rangeland and mountains. The watershed downstream of 

the dam encompasses an additional 27 square miles of urbanized desert rangeland. 

The watercourse can be divided generally into two reaches. The lower reach, 

extending from the confluence with Skunk Creek to the gravel mine at River Mile 

(RM) 13.680 (approximately 5 miles) has been channelized. This reach can be 

characterized as a trapezoidal channel with varying levels of bank protection. Two 

bridges cross this reach, one at Bell Road and the other at Union Hills Drive. The 

upper reach extends from the gravel pit to the dam. This reach can be characterized 

as having a braided main channel with an overbank containing numerous small 

channels. Included in the right overbank is a tributary of New River, locally known as 

Rock Springs Creek. Currently, this watercourse is intercepted by the gravel pit and 

completely diverted to New River. Discharges from the emergency spillway enter 

Rock Springs Creek primarily as a result of a flow spilt caused by a rock outcropping 

immediately downstream of the spillway. 
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2.0 DATA COLLECTION 

This section describes the source and type of data collected necessary to conduct the 

spillway flows inundation study. The data collected can be categorized into one of 

the following types, survey, mapping or reference material. 

2.1 SURVEY 

As part of the Middle New River Watercourse Master Plan project (FCD 97-04), field 

surveys were conducted to establish aerial control points, to establish additional 

monumentation, to conduct structure surveys and to provide a listing of elevation 

reference markers for the study area. Information collected for the Watercourse 

Master Plan is also used for the spillway flows inundation study. 

2.1.1 Horizontalffertical Control 

Surveys were completed with horizontal control necessary to tie all field data to the 

State Plane Coordinate System 1927. Vertical control is based on the National 

Geodetic Vertical Datum (NGVD) 1929 per FEMA guidelines. NAD83 coordinate 

points and their conversions factors utilized (and how they were derived) are listed in 

a report entitled "Flood Control District of Maricopa County Floodplain and 

Topographic Mapping for Middle New River Watercourse Master Plan Study, FCD 

97-04, Confluence with Skunk Creek to New River Dam, Photogammetric Control 

and Topographic Survey" (by Alcocer Land Surveyors). 

2.1.2 Structure Surveys 

Field surveys of the Bell Road and Union Hills Drive bridges were conducted to 

ensure that a datum correction value between "As-built" bridge plans and new 

topographic mapping could be determined. 

2.1.3 Restoration of Section Corners 

Table 2-1 lists section comers that were restored or established during the field 

survey. 

2.1.4 Elevation Reference Markers 

a Table 2-2 lists elevation references markers established and or used for this study. - 
FCD 97-04 
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TABLE 2-1 

ESTABLISH SECTION CORNERS 
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TABLE 2-2 

ELEVATION REFERENCE MARKS 

ERM #l -Elevation 1158.237 
C.O.P. Brass Cap (Flush)? East of 91ST Avenue On Desert Harbor Drive. 
N=950,020.434, E=597,876.412 
ERM #2 - Elevation 1167.042 
C.O.P. Brass Car, in Handhole 0 Centerline P.C. + 300' North in Intersection of Acoma Drive & - 
Desert Harbor s rive. 
N=952,352.855, E=600,083.940 

ERM #3 - Elevation 1176.08 
Top of Brass Cap (Flush) at 86Ih Drive & Betty Elyse Lane. 
N=955,371.460, E=600,649.882 
ERM #4 -Elevation 11 87.90 
Top of Brass Cap (Flush) @ Intersection of 86th Avenue & Paradise Lane. 
N=957,952.5087, E=600,876.5092 
ERM #5 - Elevation 1202.16 
C.O.G. Brass Cap in Handhole at Intersection of 831d Avenue & Bell Road 
N=959,865.3980, E=603,591.6290 
ERM #6 - Elevation 1212.88 
Top Brass Cap (Flush) at Intersection of 83rd Drive & 84th Avenue 
N=962,778.2886, E=601,757.3035 
ERM #7 - Elevation 1228.432 
C.O.P. Brass Cap in Handhole at 83" Avenue & Union Hills Road. 
N=965,165.9800, E=602,319.8490 
ERM #8 - Elevation1243.04 
Top of 2" Iron Pipe in Handhole at Intersection of 831d Avenue & Village Parkway. 
N=967,794.0929, E=602,3 10.3583 
ERM #9 - Elevation 1254.712 
Top of ADOT Aluminum Cap Along the North Side 101 Freeway, P.0.C Sta.918+00.00 
N=970,052.7038, E=604,816.5717 
ERM #lo - Elevation 1269.557 
C.0.G Brass Cap in Handhole at Intersection of 75th Avenue & Rose Garden Lane. 
N=973,052.1660, E=607,608.9740 
ERM #I1 - Elevation 1282.707 
MC Brass Cav in Handhole at Intersection of 75" Avenue & Deer Vallev Road 

ERM #12 -Elevation 1292.23i8 
Top of Brass Cap (Flush) on 75 Avenue & Centerline P.C., + 400' South of the East Quarter 
Comer of Section 14. T4N. RlE. G&SRBM. 

ERM #13 -Elevation 1308.215 
Top of Brass Cap (Flush) at Center of Cul De Sac at 7431 W. Monte Lindo. 
N=980,803.8653, E=607,965.9155 
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TABLE 2-2 (continued) 

ELEVATION REFERENCE MARKS 

ERM #14 - Elevation 1324.912 
Set Flood Control District of Maricopa County Brass Cap in Concrete, f 300' East of the West 
Quarter Corner of Section 12, T4N, RlE, G&SRBM. 

ERM #15 - Elevation 1342.977 
Chiseled 'X' on Center of Top of West End of 4'X 10' Storm Culvert f 573' of Southwest Corner 
of Section, T4N, RlE, G&SRBM 
N=986,334.7848, E=608,184.8756 

ERM #16 - Elevation 1352.51 
Set Flood Control District of Maricopa County Brass Cap in Concrete, f 20'West of the East 
Ouarter Corner of Section 2. T4N. RlE, G&SRBM. 

ERM#17 - Elevation 1371.017 
Top of AZDOT Aluminum Cap (BM5 17-6), Northeast Comer of Section2, T4N, RlE, G&SRBM 
and the Southeast Comer of Section 35, T5N, RlE, G&SRBM. 
N=991,467.066, E=607,592.682 
ERM #I8 - Elevation 1399.62 
Top of 1" Aluminum Cap (CBA), Set in concrete at the East Quarter Comer of Section 35, T5N, 
RlE, G&SRBM. 
N=994,101.9692, E=607,546.4877 

ERM #I9 - Elevation1427.002 
Top of %" Rod with 2" Copper Cap, USCE NR3, At Top of Hill & 500' South of the West End of 
New River Dam. 
N=994,248.6944, E=603,962.5272 
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2.2 MAPPING 

Topographic mapping required for this project includes portions of the New River 

from the New River Dam to the confluence with Skunk Creek. Aerial 

photogrammetry was used to produce the mapping. Mapping of the project area is at 

a scale of 1"=4001 having a contour interval of two feet. The mapped area 

encompasses the primary inundation corridor resulting from a full spillway discharge 

from the New River Dam. The mapped area is approximately 4,000 feet wide, from 

New River Dam to approximately Pinnacle Peak Road and 1,500 feet wide from 

approximately Pinnacle Peak Road to the confluence with Skunk Creek. For 

inundation limits that extend beyond the primary inundation corridor mapping, 

mapping prepared as part of the ACDC ADMS (FCD 90-19) is used. 

2.3 REFERENCE MATERIAL 

Reference material used in the study was obtained from the Flood Control District of 

Maricopa County or Stantec's reference library. The following reference material was 

utilized in the study: 

Federal Emergency Management Agency, January 1995, Flood Insurance Study, 

Guidelines and Specifications for Study Contractors. 

Flood Control District of Maricopa County, January 1996, Drainage Design Manual 

for Maricopa County, Arizona, Volume 11, Hydraulics. 

Flood Control District of Maricopa County, November 1997, Contract FCD 97-04, 

Middle New River Watercourse Master Plan Study. 

Maricopa County Deparhnent of Transportation, July 19, 1996, Plans for the 

Construction of Union Hills Drive Bridge at New River. 

Maricopa County Highway Department, April 10, 1989, Bell Road- New River 

Bridge, Maricopa County, Portions of Bridge Plans. 

U.S Army Corps of Engineers, March 1981, New River Dam Spillway Overflow 

Analysis. 

U.S. Army Corps of Engineers, Gila River Basin, Phoenix, Arizona and Vicinity 

a (Including New River) New River Dam, Construction Drawings. 
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U.S. Army Corps of Engineers, November 1982, New River Dam (including New 

River to Skunk Creek) Design Memorandum No. 3, General Design Memorandum, 

Phase 2, Project Design, Part 3. 

U.S. Army Corps of Engineers, April 1967, Flood-plain Information Study for 

Maricopa County, Arizona, Volume V New River Report. 

U.S. Army Corps of Engineers, September 1998, HEC-RAS, River Analysis System, 

User Manual. 

U.S. Geological Survey, April 1991, Estimated Manning's Roughness Coefficients 

for Stream Channels and Flood Plains in Maricopa County Arizona. 

U.S. Geological Survey, 1998, Method to Estimate Effects of Flow-Induced 

Vegetation Changes on Channel Conveyances of Streams in Central Arizona. 

U.S. Geological Survey, 1984 Techniques of Water Resources Investigations of the 

United Stated of Geological Survey, Computation of Water-Surface Profiles in Open 

Channels, Book 3 Chapter 15. 
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3.0 HYDROLOGY 

3.1 SPILLWAY DISCHARGE RATES 

New River Dam as documented in the U.S. Army Corps of Engineers (COE) 1982 

report entitled New River Dam Design Memorandum No. 3, General Desim 

Memorandum Phase 11, Project Design Part 3 (herein referred to as the COE report), 

is designed to reduce the 100-year peak inflow of 45,000 cfs to an outflow of 2,665 

cfs without operation of the emergency spillway. Additionally, the probable 

maximum flood (PMF) inflow of 144,000 cfs is to be reduced to an outflow of 33,000 

cfs with 29,850 cfs flowing over the emergency spillway. For the purposes of this 

study, the emergency spillway flow is assumed to be 30,000 cfs with an additional 

3,000 cfs flowing through the principle outlet. The two-thirds and one-third values 

are based on the full discharge over the spillway, therefore the emergency spillway 

flows for the two-thirds and one-third PMF are 20,000 cfs and 10,000 cfs 

respectively. The principle outlet flow is also assumed to remain constant for all three 
study discharges (full, two-thirds and one-third PMF). This flow is added to the 

emergency spillway flow for combined discharges of 33,000 cfs, 23,000 cfs and 

13,000 cfs for the full, two-thirds and one-third PMF event, respectively. No other 

inflows to the study reach are considered. 
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4.0 HYDRAULICS 

4.1 METHOD DESCRIPTION 

The study reach hydraulics are determined using the COE HEC-RAS (River Analysis 

System) computer program, Version 2.2, dated September 1998. Five reaches 

connected by 3 junctions are used to model the watercourse system. A schematic of 

the system is shown in Figure 4-1. 

The model is run in a mixed flow regime. The downstream starting water surface 

elevation is estimated using the normal depth option with an energy slope of 0.005 

feetlfoot. The upstream starting water surface elevation for both the upper spillway 

and principle spillway reaches is estimated using the critical depth option. The steady 

flow analysis options of conveyance calculations at breaks in n-values, multiple 

critical depth calculations and computer program selection of the friction slope 

calculation method are used. 

4.1.2 Model Description 

The HEC-RAS model is organized by projects, plans, flow data and geometric data. 

Two projects and a total of three plans are utilized for this study. 

The first project (Existing condition model) incorporates two plans, the first plan is 

the base condition that models the watercourse system for existing development for 

the full and two-thirds emergency spillway discharges. For these discharges, New 

River and Rock Springs Creek function as a single watercourse, with Rock Springs 

Creek acting as a parallel channel in the New River overbank. The second plan is the 

base condition for the one-third emergency spillway discharge only. For this 

discharge, Rock Springs Creek functions as a separate watercourse until it is 

intercepted at the gravel pit. The Existing Condition model utilizes Mannings "n" 

values based on existing (ie not adjusted for future development). The Existing 

condition HEC-RAS model is provided on diskette, in Appendix F. 

The second project contains only one plan and models the existing condition 

geometry with an estimate for future condition Manning's n-values. Because of the 

current pace of development along the study reach, it is anticipated that within a few 

0 
years the area will be fully developed. Therefore it is this plan that is used for the 
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for all three study discharges. The following is a summary of the New River spillway 

delineation model organizational structure. 

File Name File Type Description 

PMF.PRJ Project Future condition model (existing condition geometry 
with future condition Manning's n-values) used for 
delineation of the inundation limits. 

PMF.PO2 Plan Existing condition geometry with future condition 
Manning's n-values for all three study discharges 

PMF.GOI Geometry Geometric data file used with PMF.PO2. 

PMF.FOI Steady Flow Steady flow data file used with PMF.PO2. 

EXPMF.PRJ Project Existing condition model. 

EXPMF.PO 1 Plan Base condition plan with existing condition geometry 
and Manning's n-values for the one-third PMF flow. 

EXPMF.GO5 Geometry Geometric data file used with PMF.PO1. 

EXPMF.FO4 Steady Flow Steady flow data file used with PMF.PO1. 

EXPMF.PO3 Plan Base condition plan with existing condition geometry 
and Manning's n-values for the full and two-thirds 
PMF flows. 

EXPMF.GO1 Geometry Geometric data file used with PMF.PO3. 

EXPMF.FO1 Steady Flow Steady flow data file used with PMF.PO3. 
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4.2 WORK STUDY MAPS 

Work Study Maps displaying topography, cultural features and inundation limits are 

prepared at a scale of 1" = 400 ' and a contour interval of 2 feet. Work Study maps 

are presented as Plates 1 through 3 for the full, two-thirds and one-third PMF flow 

respectively. For inundation limits that extend beyond the detailed mapping limits, 

USGS mapping is used. These areas are shown in Figures A-1 and A-2 of Appendix 

A. Legends provided on Plates explain the nomenclature used in the preparation of 

the maps. 

4.3 PARAMETER ESTIMATION 

4.3.1 Manning's n-Value 

4.3.1.1 General 

The segment of New River analyzed for the spillway inundation study is separated 

into 4 reaches, that have similar hydraulic characteristics and therefore, similar 

Manning's n values. Reach numbering is from downstream to upstream and is not 

related to numbering or naming of reaches in any other adjacent study. Figures B1 

through B3 show the location and limit of each reach and the location of photographs 

of typical reach characteristics. The photographs and n-value calculation sheets are 

provided in Appendix B. 

4.3.1.2 Methodology 

Each reach is identified based upon field reconnaissance and ground and aerial 

photographs. The discerning characteristics are channel size and shape, similarities in 

bed material, vegetation, the presenceiabsence of channel obstructions and the extent 

of development in the overbanks. 

Manning's n-values are estimated using methods accepted by the Flood Conhol 

District of Maricopa County and are outlined in, Estimated Manning's N-values for 

Stream Channels and Flood Plains in Maricopa Countv Arizona (U.S.G.S., 1991) and 

Method to Estimate Effects of Flow-Induced Vegetation Changes on Channel 

Convevances of Streams in Central Arizona (U.S.G.S., 1998). The approach in both 

methods is to select an initial Manning's n-value based on bed material and then 

adjust this base value for channel irregularities, the effects of obstructions, vegetation, 
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and variations in channel cross sections. If the channel has sufficient meander to 

increase roughness, then the sum of the base n-value plus subsequent adjustments is 

multiplied by a meander value, m. The second reference cites results from a study 

that evaluated the effect of flow on vegetation. 

4.3.1.3 Manning's n-Value Determination 

The base n-value for bed material roughness is estimated from field investigations, 

photographs, and aerial photos. Base n-values range from 0.028 to 0.035 for the 

undeveloped overbank and channel areas respectively. 

From field reconnaissance and photographs, adjustments are made to the base 

roughness value to account for vegetation, obstructions, irregularities and channel 

irregularities and channel cross section variations. The beds of defined channels 

consist of sand, cobbles and vegetation. The vegetation coverage within the bed 

ranges from 10% to 30 %. The undeveloped overbank areas have a base material 

consisting of a combination of firm soil, silt and sands, and cobbles to a lesser extent 

with vegetation cover ranging from 0 to 60 percent. 

Applying procedures for estimating the effect of flow on vegetation changes cited in 

the report entitled Method to "Estimate Effects of Flow-Induced Vegetation Changes 

on Channel Convevances of Streams in Central Arizona the following conclusions are 

inferred: 

1. The average stream power (measure of energy transfer in an open channel) 

for the reaches downstream of the gravel pit is greater than the vegetation- 

susceptibility threshold, indicating that the vegetation can be expected to 

lay over thus decreasing the effect of vegetation on roughness values. 

2. The critical shear stress (the amount of shear stress required to initiate 

movement of bed material) is less than the average boundary shear stress 

(force exerted on the bed by moving water) indicating that channel will 

degrade and bed material will move, for all reaches. Degradation will 

potentially expose the vegetation root system leading to total removal of 

vegetation. 

3. Based on above items 1 and 2, channel n-values are not adjusted for 

vegetation cover. 
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Downstream of the gravel pit the right overbank is essentially fully developed. The 

Manning's n-value for the developed area is estimated using equation 6.12 from the 

Drainage Design Manual for Maricopa County, Volume 11, Hydraulics (Flood Control 

District of Maricopa County, 1997). That equation is: 

Where: nu =Adjusted urban roughness coefficient. 
no E Roughness coefficient for the area between the buildings in the 

floodplain. 

WT = Total width of the floodplain including buildings. 

W, 5 Clear width between buildings, measured perpendicular to flow. 

Lo = Individual length between buildings, measured parallel to flow. 

LT = Total length of floodplain including buildings. 

There are approximately 5 miles of developed overbank potentially located within the 

inundation limits. In general, the density, layout and building size throughout this 

area is relatively uniform. Therefore, a single, typical Manning's n-value is calculated 

and applied to the overbanks for Manning's n-value reaches 1 and 2. A typical 

roughness coefficient of 0.035 is used for the area between buildings. The average 

total width of the floodplain is taken as 800 feet with an average length of 350 feet. 

Calculation of the clear width and individual length between buildings is provided in 

Appendix B. The resulting Manning's n-value for the developed area is 0.11. 

Upstream of the gravel pit, New River is characterized by braided flow paths and 

overbank areas of varying vegetation densities. Manning's n-values for cross section 

segments are subdivided into zones of similar physical characteristics. Vegetative 

cover for 6 zones are identified as follows: Zone 1, 0 to 5 percent; Zone 2, 20 to 40 

percent; Zone 3, 40 to 60 percent; Zone 4, 10 to 30 percent; Zone 5, 10 to 30 percent 

and Zone 6, 40 to 60 percent. Further subdivision within the 6 zones on a cross 

section by cross section basis is performed in order to provide hydraulically uniform 

subdivisions within the each cross section. This additional subdivision is performed 

so that the conveyance calculation is not artificially low due to an underestimate of 

the hydraulic radius. These additional subdivisions are located based on the water 
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surface elevation and the cross sectional geomehy. The geometry of the upstream and 

downstream cross section is also considered. 

Manning's n-values utilized in the hydraulic evaluation of the reaches downstream of 

the gravel pit are summarized in Table 4.1. Table 4.2 lists the Manning's n-values for 

the reaches upstream of the gravel pit. 

At the outfall of the emergency spillway, flow will be supercritical and velocities will 

be significant enough to remove vegetative cover, therefore Manning's n-values are 

not adjusted immediately downstream of the spillway for vegetative cover. An n- 

value of 0.035 is utilized for the cross sections which define the geometry of the 

emergency spillway (RM 0.884 through 0.796) and the principle spillway (RM 16.943 

through 16.867). An n-value of 0.035 is also utilized for the main channel portion of 

the remaining cross sections in the upper spillway reach and for all the cross sections 

in the lower spillway reach. The overbank n-values for these cross sections is set to 

0.06. Downstream of the flow split location in the Rock Springs Creek spillway 

reach, channel velocities begin to decrease. The main channel n-value for this reach 

is gradually increased from 0.035 to 0.06. An n-value of 0.06 is utilized for the main 

channel of Rock Springs Creek. 

TABLE 4-1 
Summary of Manning's n-values for the reaches downstream of the gravel pit 

Reach River Miles Left (east) Channel Right (west) 
Overbank Overbank 

I 8.655 - 11.664 0.060 0.035 0.110 

TABLE 4-2 
Summary of Manning's n-values upstream of the gravel pit 

Reach Zone 1 Zone2 Zone 3 Zone4 Zone 5 Zone6 
4 0.035 0.052 0.058 0.038 0.056 0.060 

0 
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4.3.2 Expansion and Contraction Coefficients 

Other than at the outlets of both the emergency and principle spillways, the study 

reach is relatively free of abrupt transitions. Therefore, gradual expansion and 

contraction coefficients of 0.3 and 0.1, respectively are used for the majority of the 

study reach. Expansion and contraction coefficients of 0.5 and 0.3, respectively are 

used at cross sections 0.796 through 0.715 to account for the rapid expansion of the 

emergency spillway discharge as it exits the spillway section and at the two bridges in 

the study reach. Expansion and contraction coefficients of 0.8 and 0.6, respectively 

are used at cross sections 16.867, 16.732 and 0.454 to account for the rapid expansion 

of the floodplain into a backwater area immediately downstream of the dam. 

Selection of expansion and contraction coefficients is based on guidance set fokh in 

the HEC-RAS User and Hydraulic Reference Manuals (COE 1998). 

4.4 CROSS SECTION DESCRIPTION 

The initial lay out of cross sections used in the spillway delineation study are 

consistent with cross section location, spacing and identification used in the effective 

FEMA 100-year floodplain delineation for New River. Cross section numbering is 

expressed as river miles above the confluence with the Agua Fria River. Revisions to 

the initial layout of the cross sections are made to ensure that the following criteria is 

met: 

1. The maximum distance between cross sections is approximately 500 feet. 

2. Cross sections used for hydraulic modeling are orientated perpendicular to 

primary flow paths. 

3. Cross section stationing is from left to right looking downstream with the 

thalweg set at station 10,000. 

Cross section data are determined utilizing a digital terrain model (DTM) and 

topographic mapping. Distance between cross sections is measured along the 

hydraulic baseline (thalweg). Distance between bank stations of each cross section is 

measured along the anticipated path of the center of mass of the overbank flow. 

Should there be no overbank flow, distance between bank stations is measured along 

the top of bank. Bank stations are picked at what appeared to be a naturallimproved 

channel bank, or at major grade break in channel side slopes. Plots of cross sections 

are located in Appendix E. 
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4.5 MODELING CONSIDERATIONS 

@ 4.5.1 Supercritical Flow 

Supercritical flow conditions exist as flow exits the spillway chute and is conveyed 

south to Rock Springs Creek and east to New River. As the spillway flows enter the 

main watercourse channels, the flow conditions change to a subcritical regime. The 

change from supercritical to subcritical flow regimes is handled by the mixed flow 

regime option of HEC-MS. 

4.5.2 Bridges 

There are two bridge crossings of New River located at Bell Road and Union Hills 

Drive. Bridge and roadway geometric data are obtained from as-built plans and field 

survey. Both bridges are overtopped for the full and two-thirds PMF flows. The one- 

third PMF flow passes under both bridge decks without impinging on the low chords. 

Both bridges are modeled for low and high flow methods. The highest energy option 

of the energy, momentum and Yarnell equations is used for the low flow method. 

Pier drag and shape coefficients are selected from Tables 5.2 and 5.3 of the HEC- 

RAS Hydraulic Reference Manual (COE 1998) and are shown in Table 4-3. 

Photographs of both bridges are located in Appendix B. 

TABLE 4-3 
Pier drag and shape coefficients 

Drag Pier Shape 
Bridge Coefficient Coefficient 

Union Hills Drive 1.20 1.05 

Bell Road 1.33 0.95 

The high flow energy method is calculated based on the pressure andlor weir option. 

A submerged inlet and outlet weir coefficient of 0.8 is used for both bridges. 

During an extreme event with a long duration, such as an emergency spillway release, 

the probability of debris flow accumulating at the bridges is very high. Debris that 

can be expected to accumulate at the bridges in the study area will mostly consist of 

vegetation. Some small structures, such as storage sheds, could also be transported 

@ FCD 97-04 

ms/p \28900058\worddocs\sp~llway report\sp~liway del!neatlon study doc 20 



downstream to the bridges. The potential impact of the debris collecting at the 

bridges and reducing the conveyance capacity is of concern in regard to the 

inundation limits resulting from an emergency spillway release. Several clogging 

conditions are analyzed for each study discharge at each bridge using the floating 

debris option in HEC-RAS in order to estimate the potential impact of debris to the 

extent of the inundation limits. A description of each condition, the resulting water 

surface elevation and a summary of the results are provided in Appendix D. In 

general, because both bridges are overtopped without consideration of clogging for 

the full and two-thirds PMF discharges, clogging will have a negligible impact on the 

inundation limits. However, clogging of the bridges does have a significant impact 

for the one-third PMF discharge. Without clogging, the one-third PMF water surface 

elevation is below the low chord of both bridges. For clogging factors greater than 25 
percent both bridges will be overtopped for the one-third PMF discharge. It is 

important to note that the inundation limits determined for this study do not reflect 

potential impacts due to clogging fiom debris. 

4.5.3 Levees and Dikes 

There are no Levees or Dikes in the study reach. 

4.5.4 Islands 

Divided flow conditions exist throughout the study reach for all three PMF 

discharges. For the purposes of this study, islands resulting from divided flow are not 

mapped. 

4.5.5 Flow Splits 

Several flow splits or "break-outs" occur throughout the study reach. The majority of 

the flow splits occur due to a lack of capacity of the cross sections to convey the study 

discharges in either New River or Rock Springs Creek. For a detailed discussion of 

the flow splits refer to section 4.7. 

4.5.6 Ineffective Flow Areas 

The ineffective flow area option of the HEC-RAS computer model is used to model 

ineffective flow areas. Ineffective flow areas occur upstream and downstream of 

bridges, within local depressions, at gravel pits and at detentionlretention basins in 

0 
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floodplain areas. The area represented by these features does not have the ability to 

convey flow. 

4.5.7 Blocked Ineffective Flow Areas 

The blocked ineffective flow area option of the HEC-RAS computer model is used to 

block out low areas within a cross section located outside of channel banks that were 

considered non-flow conveyance areas. This differs from ineffective flow area 

described in section 4.5.6 in that it was determined that flow would not reach the 

subject area of the cross-section, and the subject area was blocked-out. This option is 

also used to eliminate flow area in the gravel pits and retention basins up to the 

overtopping elevation. This assumes that the gravel pit and retention basins are 

already full to this elevation prior to the arrival of the flows from the spillway. 

4.5.8 Grade Control Structures 

There are three structures that are functioning as grade control structures along New 

River. 

An encased irrigation line below Bell Road that is exposed. There is 

approximately a 3-foot vertical drop downstream of the irrigation line. 

Downstream of Deer Valley Road there is a near vertical drop of approximately 

18 feet within the New River Channel. The drop is armored with grouted rock. 

At the Happy Valley Road alignment with New River a grade control structure 

has been constructed over a sanitary sewer and waterline. 

Photographs of these structures are located in Appendix B (see photographs 38, 42 
and 43). 

4.6 FLOODWAY MODELING 

Floodway modeling is not conducted for spillway flows. 

4.7 SPECIAL PROBLEMS AND SOLUTIONS 

4.7.1 Flow Split Downstream of the Emergency Spillway 

The emergency spillway is cut through a saddle in the right abutment of the dam. The 

alignment is such that flows are directed south toward Rock Springs Creek. 
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Approximately 500 feet downstream of the emergency spillway a flow split begins to 

occur due to a large rock outcropping. Flows that split to the east are directed toward 

New River in a very steep natural swale between the rock outcropping and the right 

abutment. The remaining portion of the total flow will continue south toward Rock 

Springs Creek. 

In the COE Report, the percentage of the flow that splits to the east (toward New 

River) was estimated to be 60 percent for the full PMF discharge of 29,850 cfs. In an 

effort to duplicate the COE split flow estimate, several one-dimensional fix-bed 

analyses were conducted. Most of these analyses involved balancing the energy grade 

line at a single cross section, RM 0.681 of the upper spillway reach. Ln general, the 

results indicate that the majority of the flow will continue south toward Rock Springs 

Creek with the maximum being 80 percent. However, a consistent split for the 

various methods could not be achieved. The lack of consistency is probably due to 

the sensitivity of the techniques to the extremely high velocities, rapidly expanding 

flow and that the split occurs across several cross sections. The results documenting 

the determination of the maximum split flow percentage in Rock Springs Creek along 

with a discussion of the procedure is provided in Appendix C. 

Since correlation of the results between the various methods or to the COE estimate 

could not be achieved, the maximum percentage split calculated for each branch is 

used. The maximum percentage of the total flow that will split to the east (toward 

New River) is estimated to be 60 percent by the COE. The maximum percentage of 

the total flow that will split to the south (toward Rock Springs Creek) is estimated to 

be 80 percent. Based on the uncertainties of the hydraulic conditions, these 
percentages are applied to all three study discharges. The resulting flows in the 

spillway reach of Rock Springs Creek are 24,000 cfs, 16,000 cfs and 8,000 cfs for the 

full, two-thirds and one-third PMF emergency spillway discharges, respectively. The 

resulting flows in the lower spillway reach of New River are 18,000 cfs, 12,000 cfs 

and 6,000 cfs for the full, two-thirds and one-third PMF emergency spillway 

discharges, respectively. These values are carried downstream until RM 16.411 

where the New River and Rock Springs Creek watercourses function as a single 

system. At this point, discharge from the principle outlet are added for totals of 

33,000 cfs, 23,000 cfs and 13,000 cfs for the full, two-thirds and one-third spillway 

discharges respectively. 

* 
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4.7.2 Fully Developed Study Area 

a It is anticipated that the currently undeveloped tracts of land within the study reach, 

primarily located in Reach 4, will be fully developed within a few years. It is 

therefore necessary to estimate the impacts of this future condition development on 

the inundation limits. This is accomplished by estimating the future development 

Manning's n-value. 

The projected land use for the undeveloped areas is obtained fiom the City of Peoria 

Comprehensive Land Use Map, April 1997. The designated zoning is low density 

residential, 1.5 to 4 dwelling units per acre, for the area south of Jomax Road. This is 

also the zoning for the existing residential developments within the study area. 

Therefore the developed Manning's n-value of 0.110 calculated for existing 

developments is applied to all future development areas with a land use classification 

of low density residential. North of Jomax Road the designated zoning is resort 

development. It is assumed that little if any resort structures will be located within 

the inundation limits, therefore no adjustment is made from the natural condition n- 

values north of Jomax Road. No attempt is made to account for any grading that may 

occur during construction of future development. 

4.7.3 Single Hydraulic Baseline 

The New River and Rock Springs Creek watercourse system within Reach 4 of the 

study area is a hydraulically complex system for very high flows. Neither New River 

nor Rock Springs Creek can convey the study discharges independently for the entire 

reach. In the upper portion of the reach, New River does not have sufficient capacity 

and flow breaks out into Rock Springs Creek. In the lower portion, the conveyance 

capacity of Rock Springs Creek is almost completely eliminated and flow breaks out 

into New River. In addition the existing overbank geometry will most likely be 

significantly altered for the future development. For these reasons, Rock Springs 

Creek is assumed to function as part of the New River overbank for all of Reach 4. 

4.7.4 Flow Break-Outs 

A number of flow break-outs were identified throughout the study. Flow break-outs 

occur at cross sections locations within the study reach that have insufficient capacity 

to convey the study discharges. The lack of containment occurs both in the west 
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overbank and the east overbank areas, however it is more prevalent in the west 

overbank area. 

Flow break-out in the west overbank area starts approximately one mile upstream of 

the gravel pit and continues intermittently until just downstream of the Bell Road 

bridge. This flow travels south-southwest, ultimately draining back to New River 

downstream of the study limits. 

Flow break-out in the east overbank area is located between RM 13.524 to RM 

13.184 and RM 11.301 to RM 10.862. This flow travels south-southeast, ultimately 

draining to Skunk Creek upstream of its confluence with New River. 

To account for break-out flow in the right (west) overbank, a "control line" is 

established along a ridgeline near the right endpoint of the cross sections. The 

geometry of cross sections that have insufficient conveyance are revised by either 

truncating or extending the cross section end to the control line. Where necessary, 

mapping from the ACDC ADMS (FCD 90-19) or from U.S. Geological Survey 

(USGS) 7.5 Minute Series Quarter Section Maps is used to supplement the mapping 

prepared for this analysis. 

To estimate the amount of flow break-out from the New River conidor a COE HEC-2 

model is developed. The revised geometry is exported from HEC-RAS to a format 

compatible with the HEC-2 program, version 4.6.2, June 1991 as implemented by 

Dodson & Associates, Inc. The HEC-2 model is run in a subcritical regime using the 

slope area method dption with an energy slope of 0.5 percent as the starting condition. 

The geometry of the control line is coded into the HEC-2 model for a split flow 

analysis using the normal depth option of the split flow routine. The retum flow 

option of the split flow routine is set so that flows do not retum to the system. 

At the direction of the Flood Control District of Maricopa County, the potential 

reduction of flows within New River channel and overbank areas is not to be used in 

the detailed New River inundation limits analysis using the HEC-RAS computer 

program. However, for the split flow analysis in which the HEC-2 computer program 

is utilized the potential for flow reduction within New River, because of split flow 

areas (areas downstream of flow break-out) is taken into consideration. 

The HEC-2 model is run for all three study discharges. The resulting break-out flows 

e are used to establish an approximate methods inundation limit outside (to the west) of 

@ FCD 97-04 

mslp:U8900058\wordd0~~~pillway reportispillway delineation study.doc 



the control line and outside of the Loop 101 Freeway (to the east). The approximate 

methods inundation limit is determined using a normal depth analysis. Split flow 

discharges are simply added together to determine the overall approximate method 

discharge to be used at specific locations. Representative geometry for this analysis is 

taken from the ACDC ADMS or USGS mapping along a westerly extension of each 

cross section in the break-out reach (therefore the same cross section identification 

numbering system is used). A Manning's n-value of 0.1 10 is used for the entire cross 

section. This value is the same as what is used in the developed overbanks of the 

HEC-RAS model. The most downstream cross section at which break-out occurs is 

RM 10.348 for the full and two-thirds PMF and RM 10.443 for the one-third PMF. 

Downstream of RM 10.517 to RM 10.348 identified flow break-out to the east initial 

drains to the Loop 101 Freeway. This segment of the Freeway is a dip section with 

the low point located near RM 10.443. The break-out flow will pond in the low point 

of the dip section until overtopping of the east embankment occurs. After 

overtopping the east embankment the break-out flow will travel south until being 

intercepted by Skunk Creek. Overtopping of the Freeway embankment is analyzed 

using the side flow weir option of the HEC-2 spilt flow routine. A weir coefficient of 

3.0 is selected based on the shape of the overtopping section and the anticipated flow 

depths. The break-out flow is contained in the Freeway section until RM 10.443. 

A review of the detail HEC-RAS model output reveals a potential for flow break-out 

to the east at Bell Road, however because of the reduction in discharge in the HEC-2 

model the Bell Road bridge is not overtopped and the split flow option is not 

applicable. No break-out flows are calculated at this location 

4.7.5 Model Warning and Error Messages 

The model executes successfully without error messages for all three study 

discharges. The model does report several warning messages. The following are the 

most frequent warning messages reported: 

The conveyance ratio (upstream conveyance divided by downstream conveyance) 

is less than 0.7 or greater than 1.4. 

The energy loss was greater than 1.0 ft (0.3 m) between the current and previous 

cross section. 

0 The velocity head has changed by more than 0.5 ft (0.15 m). 
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The New River watercourse system (inclusive of Rock Springs Creek) is hydraulically 

complex. The system contains three grade control structures, changes from a highly 

supercritical regime to a subcritical regime downstream of the emergency spillway, 

flows through an active sand and gravel operation and transitions from a broad 

distributary floodplain to a channelized section. Therefore, all three of these 

messages are expected given the hydraulic characteristics. 

A fourth warning message, which occurs several times, is that the cross section end 

points are extended. This message corresponds to the flow break-out locations 

discussed in section 4.7.4. 

4.8 CALIBRATION 

There are no stream gauge data or high water marks for known flows, to calibrate the 

hydraulic model. 

4.9 HYDRAULIC ANALYSIS RESULTS 

The inundation limits for each study discharge are shown on Plates 1 ,2  and 3 for the 

full, two-thirds and one-third PMF discharge, respectively. Additionally, the 

inundation limits for the entire study limits are shown at reduced scale in Figures 4-2 

through 4-4 for the full, two-thrids and one-third PMF discharge, respectively. At 

several 1ocations.throughout the study reach the cross sectional conveyance capacity 

is exceeded. The inundation limits for these break-out reaches are mapped by two 

separate lines. The first line represents the inundation limits of the HEC-RAS model 

and is set at the end points of the cross sections that are exceeded. The results of the 

HEC-RAS model reflect the full spillway discharges and do not consider potential 

reductions in flow due to the break-out reaches. The second line represents the 

inundation limits determined using an approximate method. Once break-out occurs, 

the approximate methods inundation limits are mapped to the downstream limits of 

the study. The total discharge, average depth of flow and average velocity at each 

cross section for the approximate methods are shown in Tables 4-4 through 4-6. For 

each study discharge, reaches of the approximate method inundation area are 

identified that have similar average depths and velocities. In general, the average 

depth and velocity of each reach is less than 3 feet and 2 fps, respectively. A note 

describing the extent of each reach along with the largest average depth and velocity 

for that reach is located on the corresponding sheets of each plate. It should be noted 

that localized flooding, particularly along roadways and at roadway intersections, may 
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exceed the average values reported and that this information should be used primarily 

for emergency response planning purposes. A printout of the HEC-2 model and 

normal depth analyses data and results used for the determination of the break-out 

discharges and inundation limits are provided in Appendix A. 
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TABLE 4-4 

Summary of approximate methods results for the full PMF 
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TABLE 4-4 (continued) 

Summary of approximate methods results for the full PMF 

Note 

NIA: An approximate methods analysis is not performed 
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TABLE 4-5 

Summary of approximate methods results for the two-thirds PMF 
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TABLE 4-5 (continued) 

Summary of approximate methods results for the two-thirds PMF 

Note 

NIA: An approximate methods analysis is not performed. 
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TABLE 4-6 

Summary of approximate methods results for the one-third PMF 

In some areas, the conveyance limits between cross sections can vary rapidly resulting 

in a inundationlfloodplain limit that is not realistic. In these areas, the inudation limit 

is adjusted by hand to provide a smooth transition from an upstream cross section to a 

cross section downstream. The hand adjusted portions of the floodplain boundary are 

noted on each Plate. 

Total, accumulative travel time, velocities and flow depth at each cross section for 

each study discharge for the detailed HEC-RAS model are provided in Tables 4-7 

through 4-9 and on Plates 1 through 3. The accumulative travel times start at the crest 

of the emergency spillway and are calculated by summing the results of average 

velocity for the entire cross section divided by the downstream channel reach length. 

The total travel time does not consider the time from the onset of emergency spillway 

overtopping to thestudy discharges. The COE estimated that the time from the onset 

of overtopping to the time when flows begin to significantly increase is 5 hours. The 
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Plates are numbered from upstream to downstream to follow the travel time tables. 

Maximum channel velocities and depths are also reported for each cross section and 

are taken directly from the model output. HEC-RAS model output and cross section 

plots are provided in Appendix E. The HEC-RAS model is provided on diskette in 

Appendix F. 
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TABLE 4-7 
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Full PMF travel time from the crest of the emergency spillway New River Dam 

Maximum 
Channel River 

Water 
Surface 

Maximum 
Channel Peak Travel 
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TABLE 4-7 (continued) 
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TABLE 4-8 

Two-thirds PMF travel time from the crest of the emergency spillway New River Dam 
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TABLE 4-8 (continued) 

Two-thirds PMF travel time from the crest of the emergency spillway New River Dam 
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TAlXLE 4-8 (continued) 
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Two-thirds PMF travel time from the crest of the emergency spillway New River Dam 

River Peak 
Water 

Surface Travel 
Maximum 
Channel 

Maximum 
Channel 



TABLE 4-9 

One-third PMF travel time from the crest of the emergency spillway New River Dam 
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TABLE 4-9 (continued) 

One-third PMF travel time from the crest of the emergency spillway New River Dam 
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TABLE 4-9 (continued) 

One-third PMF travel time from the crest of the emergency spillway New River 

* Travel time is based on the average velocity for the entire cross section. 
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NS 3 9.997 10.096 -1 0.11 0.0027 
NO 23580 1203.2 2 3 9 0 0  1204 2 4 3 0 0  1205.16 

TN SPLIT FLOW hT RIGHT END POINT PROM RM 10.095 M RM 10.176 
NS 3 1 0 . 0 9 6  10.176 -1 0 .11  O . U O < ~  
NG 2 4 3 0 0  1205.16 24510 1206 24870 1207.5 

TN SPLIT PLOW AT RIGHT ENO POINT FROM RM ~ 0 . 1 7 6  TO RM 1 0 . 2 7 1  
NS 2 10.176 1 0 . 2 7 1  -1 0.11 0.0003 
NO 24870 1207.5 2 5 3 1 0  1207.62 

?'N SPLIT ELOW AT RIGHT END POINT PROM RM 10.271 TO RM 10.348 
NS 3 10.271 10.348 -1 0.11 o.0079 
NG 25310 1207.62 25380 1 2 0 8  25560 1209.6 

TN SPLIT FLOW i iT RIGHT END POINT PROM RM 10.348 TO RM 1 0 . ~ ~ 2  
NS 3 10.348 10.443 0.11 0.0037 
NO 25550 1209.6 25860 1210 26010 1211.25 

TN FLOW *T RIGHT END POINT PROM RM 10.443 M RM 10.517 
NS 2 10.443 10 .517  -1 0.11 0.0014 
NG 26010 1211.26 26540 1712 

ELOW AT RIGHT END POINT BROM RM 10.517 TO RM 10.612 
Ns 3 10.517 10.61a -1 0.11 O . O O ~ ~  

26540 1212 26690 12111 26950 1215.8b 

....................................... 
U.S. ARMY CORPS OF ENGINEERS 
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GO9 SECOND STREET. SUITE D 

'I DAVIS. CALIFORNIA 95616-4687 ..... - 

PAGE 1 

THIS RUN EXECUTED IBoCT99 10:3>:~4 

PAGE 2 

FCD 97-04 
' A p p e n d i x  A 

HEC-2 S p l i t  Flow Analysis 





TN SPLIT PLOW AT RIOHT END POINT FROM RM 12.420 TO RM 12.511 
NS 1 1 1 . 4 2  12.111 -1 0.11 0 .0051  
N C 7 5 7 0  1263 7700 1264 7960 1265 

TN SPLIT FLOW AT RIGHT END POINT PROM RM 12.511 TO IIM 12.605 
NS 3 12.511 12.606 -1 0.11 0.0073 
NO 7960 1265 8230 1265 8410 1268.3 

TN SPLIT FLOW AT RIGHT END POINT FROM RM 12.606 TO RM 12.701 
NS 3 12.606 12.701 -1 0.11 0.002P 
NG 8410 1268.3 9010 1270 9180 1270.5 

TN SPLIT PLOW AT RIGHT END POlNT PROM RI( 12.701 TO RM 12.801 
NS 3 12.701 13.801 -I 0.11 0.0063 
NG 9180 1 2 7 0 . 5  9480 1272 96aO 1273.4 

TN SPLIT FLOW AT RIGHT END POINT FROM RM 12.801 TO Rl i  12.896 
NS 3 12.801 12.896 -1 0 . 1 1  0.0058 
NO 96a0 1273.4 9730 1271 lo000 1275.5 

TN SPLIT FLOW AT RIGHT END POINT FROM RM 13.227 M AM 13.325 
NS 1 m a 2 7  1 1 . 3 2 5  -I 0.11 0.0061 
NO 7232 1284.3 7172 1286.8 

TN SPLIT FLOW AT RIGHT END POZNT FROM RM 13.325 TO RM 13.42 
NS 2 13.325 13.42 -1 0.11 0.0061 
NO 7772 1286.8 8 2 2 1  IZB9.0 

TN SPLLT PLOW AT RIGHT END POINT FROM RM 13.42 TO RM 11.524 
NS 2 13.42 13,124 -I 0.11 0.0061 
NO 8 2 2 2  1289.0 8692 1291.5 

TN SPLIT FLOW AT RlOHT END POiNT FROM RM 13.542 TO RM 13.619 
NS 2 13.524 13.619 -1 0 . 1 2  0.0061 
NO 8692 1291.5 9312 1291.2 

TN SPLIT FLOW ilT RIGHT END POINT FROM RM 13.619 TO RM 13.68 
NS 2 13.619 13.68 -I 0.11 0.0061 
NC 9312 1291.1 9710 1294.41 

TN SPLIT PLOW AT RlOHT END POINT FROM A M  11.68 M RM 13.742 
NS 2 13.68 13.7e2 -1 0.11 0.0061 
NO 9710 1294.41 iOllO 1295.14 

PAGE 4 

PAGE 5 

TN SPLIT FLOW iiT RIGHT END POINT PRO. RM 13.7*2 TO RM 13.818 
NS 4 13.742 13.818 -1 0.11 0.0061 
NO 101*0 1295.14 10175 1296 10425 1298 10180 1299.1 

TW SPLlT PLOW AT RlOHT END POINT FROM RM 13.818 TO RM 13.918 
NS 4 13.818 13.918 - 1  0.11 0.00Si 
NO 10480 1299 1 10640 1300 10820 1320 11000 1303.58 

TN SPLIT FLOW AT RIOHT END POINT FROM RM 13.918 TO RM 14.011 
NS 4 13.918 14.013 -1 0.11 ,0061 
NG 11000 1301.58 11275 1304 11450 1306 11595 1107 

SPLIT BLOW AT RIGHT END POINT ITPROM RM LS.013 TO 14.101 
NS 3 14.013 14.103 -1 0.11 ,0061 
NG 11695 1307 12135 1308 12190 1308.2 

TN SPLIT FLOW AT RIGHT END POINT FROM RM 14.103 5-0 14.197 
NS 3 14.103 11.197 -1 0.11 .OD61 
NG la190 11os.2 12665 1110 12810 1312 

M SPLIT BLOW AT RIGHT END POINT FROM RM 14.197 TO 14.284 
WS 3 14.197 1 + . 1 8 4  -1 0.11 -0061 
NG 12810 1 3 1 2  13070 1314 1 1 2 2 5  1317.9 

M SPLlT FLOW AT RIGHT END P O l W  PROM RM 14.284 TO 14.379 
NS 3 14.284 10.379 -1 0.11 ,0061 

Appendix A 
HEC-2 Solit Flow At FCD 97-04 lalysis 10-1 3-99 



TN SPLIT PLOW AT RIGHT END POINT FROM RM 14.379 TO 11.495 
NS 4 14.179 1 4 . 4 9 5  -1 0.11 ,0061 
ND 13610 1317.1 13745 1318 14085 1320 14095 1320.1 

TN SPLIT FLOW LT RRlGHT ENC POINT FROM RM 1 $ . 4 9 5  TO 1 4 . 5 9 9  
NS 3 14.495 14.599 -1 0.11 ,0061 
NO 14095 1L20.1 14430 132Z 11720 1323.3 

TN SPLIT FLOW AT RIGHT END POINT PROM RM 14.599 TO 14.653 
N9 3 14.599 14.653 -1 0.11 ,0061 
NC 14120 1323.3 14900 1124 15180 1325.5 

TN SPLIT FLOW AT RIGHT END POINT FROM RM 11,651 TC 11,752 
NS 4 14.653 19.752 -1 0.11 ,0061 
NO IS180 1325.5 15192 1126 15665 1328 15685 1 3 1 8 . 2 4  

TN SPLIT FLOW liT RIOWT END POINT PROM BM 1<.752 TO 14.850 
NS 2 14.752 14.850 - 1  0.11 ,0061 
NG 15585 1 3 2 8 . 2 4  15065 1318.2 

TN SPLIT PLOW AT RIOHT END POINT PROM RM 1 4 . 8 5 0  TO 14.945 
NS 5 14.850 1 4 . 9 4 5  -1 0.11 ,0061 
NO 16045 1328.2 16170 1310 16670 1331 17120 1314 17300 1336 

PACE 6 

PACE 7 

TI NEW RIVER seILLWhY INWDATION STWIOY 
T2 SPL!T PLOW ANALYSIS 
T3 BY STRNTEC FOR FCOMC, BCD 3 7 - 0 6  
T1 -. 1 OCTOBER 1999 
1, 

T6 UPSTRERM LIMIT OF SPLIT FLOW IS AT RM 1 1 . 9 4 5 .  THREE CROSS SECTlONS 
T7 UPSTRELM OF RM 1 4 . 9 4 1  ARE INCLUDED FOR MODEL STABILITY. ALL OTHER UPSTREAM 
TB CROSS SECTIONS ARE ELIMINATED FROM THIS MODEL. 

J1 lCHECK IN0 N I W  IDIR STRT WETRIC W I N S  Q WSEL FO 

0 2 0.005 

32 NPnOP ,PLOT PRFVS XSECV XsECH FN ALLDC IBW CHNlM ITRRCE 

I -1 
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1 
180CT99 10:32.54 
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180CT99 10.32,54 
PACE 10 

1 
180CT99 1 0 : 3 2 8 5 4  
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NC 0.06 0.11 0.035 0.1 
X I  3.047 (5 9869.58 10339.39 0.3 
GR 1182 355 270 330.86 

9721 1177.81 9750.27 1117.31 9764.81 1171.64 9808.93 1177.83 9859.63 
GR 1177.7 9869.58 1162.68 9940.46 1162.35 9951.34 1162.78 9973.51 1161.64 10004.34 GR 1163.6 10023.06 1163.36 100*9.01 1162.36 10079.2 1 1 6 2 . 1 9  10105.32 1163.12 10135.97 OR 1163.6 10143.76 1165.76 lOal4.37 1155.42 10265.63 1173.62 10280.1 1180.12 10339.39 GR 1175.8 10177.03 1172.99 10388.87 1173.06 10455.66 1172.71 10516.59 1173.8 10523.55 OR 1178.9 10550.09 1179.1 10587.62 1179.3 10562.01 1177.59 10694.15 1178.05 10712.99 GR 1177.8 10741.17 1179.13 10771.31 1179.2 10856.69 1179.27 10864.+4 1175.63 10881.41 OR 1175.6 10891.87 1176.05 10900.87 1176.11 11034.5 1176.31 11099.88 1175.31 11103.01 GR 1176.7 11119.53 1176.22 11190.99 1176.19 11245.59 1176.31 11340.23 1176.07 11368.29 

180CT99 10:32:56 
PAGE 12 
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FCD 97-04 
Appendix A .  

WEC-2 Split Flow Analysis 



Extend n - s e c  by 190 to ~ l .  1204 to split flaw break point 

1 
l8OCT99 10132:54 PAGE I5 

Trim x - s e c  by 151.94 to El. 1205.16 Lo split llow bremk point 

 rim x ~ s e c  by 61 to €1. 1207.5 t o  Split flaw break paini 

IBOCT9P 10:JZi54 PAGE 16 

OR 1205.3 10155.28 1206.12 10217.18 1 2 0 5 . 8 6  10301.4 1207.18 10426.08 1207.13 10440.36 
GR 1 2 0 7 . 5  10508.37 

Trim x-sec  by 60.91 to El. 1207.62 to split flow break point 

Trim x-sec  by 60.06 to El. 1209.6 Lo split flaw break point 

Appendix A 
FCD 97-04 HEC-2 Split Flow Analysis 10-13-99 



NC 0.06 0.11 0.035 0.1 0 . 1  
XI 10.517 27 9771.2 10108.57 425 480 '519.3 
X1 0 9648.11 1220.64 
OR 1216.7 PO05 1216.66 9170.01 1216.17 9274.41 1211.89 9175.16 1215.95 9464.87 
OR 1216.1 9119.11 1 2 1 3 . 8 7  9514.66 1212.91 9172.86 1219.44 9615.29 1220.64 9648.11 
CR IZ18.3 9669.21 1211.5 3688.22 l209.61 9749.23 1216.09 9711.2 1208.22 9601.49 
OR 1209.6 9818.46 1210.44 9871.9 1209.61 9 9 2 7 . 5 4  1208.21 9969,81 1207.41 10018.11 
OR 1208.6 10016.17 1208.26 10046.63 1207.56 10095.36 1212.41 10108.57 1211.06 10133.19 
1 

lBOCT99 1 0 # 3 2 : 5 4  PAGE 17 

OR 1211.8 10216.89 1212 10315.07 

Trim x-sec by 1 7 . 5 1  La El. 1215.81 Lo apliL flaw break point. 

Trim x-seC by 119.12 ko El. 1218.83 Lo spliL flaw break point 

Trim x-sea by 148.95 t o  El. 1220.34 Lo split flow break point 

 rim x-sec by 03.3 L O  ~ l .  1221.37 LO split flov break point 

 rim x-sec by 85.03 to El. 1224.63 LO aplir flow break point 

FCD 97-04 
Appendix A .  

HEC-2 Split Flow Analysis 



Trim x-sec  by 150.01 Lo El. 1 2 2 8 . 1 7  t o  n p l i L  flaw break ~ o i n L  

?rim x-sec by  JOB^ to EI. 1 2 2 9 . 0 7  to e p l i e  e l o w  break p o i n t  

9 0 5 8 . 5 4  
9 1 8 0 . 4 6  
9786.01 

PACE 19 

Trim x-sec by 253.29 to El. 1 2 2 9 . 1 5  to s p l i t  flow break p o i n t  

Trim x-sec by 225.12' to E l .  1234.9 t o  s p l i t  f l o w  break p o i n t  

FCD 97-04 
Appendix A 

HEC-2 Split Flow Analysis 



IPS 
1 0 4 9 2 . 9 1  

9 2 4 7 . 8 1  
9487.11 
9 8 7 3 . 9 9  
9 9 6 6 . 7 3  

1 0 1 0 9 . 2 2  
1 0 4 9 2 . 9 4  
1 0 8 8 1 . 9 8  
10711.47 
10822,ll 

FCD 97-04 
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FCD 97-04 
Appendix A 

HEC-2 Split Plow Analysis 



EXTEND CROSS SECTION GEOMETRY 4 0 '  w THE WEST m SPLIT PLOW BREAK POINT. 
ADDITIONAL GEOMETRY IS OBTAINED FROM THE ACOC RDNS MAPPING. 

1 
lsOCT99 10:32154 PROE 2* 

EXTEND CROSS SECTION CEDMETRY 5 0 '  TO THE WEST TO SPLiT BLOW BREAK POINT, 
ADDITIONAL GEOMETRY IS OBThINED FROM THE ACDC ADMS MIIPPING. 

EXTEND CROSS S E C T I O N  GEOMETRY 3 5 0 '  TO THE WEST TO SPLIT FLOW BREAK POINT 
ADDlTIONiiL GEOMETRY IS OBTliINED FROM THE ACDC RDMS MRPPING. 

FCD 97-04 
Appendix A' 

HEC-2 Split Flow Anulysis 



EXTEND CROSS SECTION GEOMETRY 5 0 0 '  TO THE WEST TO SPLIT XILOW BREAK POINT 
IIDDITIONaL GEOMETRY IS OBTAINED PROM THE RCDC ADMS MAPPING. 

EXTEND CROSS SECTION CEOMETRY 2 6 0 '  TO nlE WEST 7'0 SPLIT PLOW B R E M  POINT 
RODITTONAL OEOMETRY IS OBTAINED FROM i?iE liCDC ROMS M.4PPING. 

EXTEND CROSS SECTlON GEOMETRY 670' TO THE WEST TO SPLIT PLOW BREAK POINT 
ADDITIONAL GEOMETRY I8 OBTIIINEO FROM T X E  2CDC ADMS MAPPING. 

FCD 97-04 
Appendix A 

HEC-2 Split Flow Analysis 





NC 0.06 0.11 0 . 0 1 5  0.1 0.3 
X 1  13,185 22 9742.2 10245.97 35 32 33.56 
X3 0 9719.6 1281.83 
GR 1282 9531 1281.61 9 5 8 0 . 6 6  1 2 8 1 . 6 7  9631.21 1281.28 9 6 6 1 . 3 8  1 2 8 1 . 8 3  9719.6 
OR 1281.8 9 7 4 2 . 2  1281.08 9773.4 1 2 7 9 . 6 7  981.2.09 1279.3 9817.12 3 2 7 7 . 5 2  9857.31 
GR 1276.2 9890.49 1275.13 9931.33 1 2 7 4 . 8 9  9959.09 1271 .89  10034.43 1274.98 10078.17 
OR 1275.6 10124.98 1277.27 10167.33 1278.3 10192.55 1281.28 10227.07 1281.93 10245.97 
GR 1 2 8 5 . 3  10259.87 1282 10293.d3 

EXTEND CROSS SECTION GEOMETRY 390' TLI THE WEST TO SPLIT PLOW BREaX POINT. 
ADDITIONAL OFOMETRY IE OBTAINED FROM THE ACDC & D M  MIIPPING. 

CR 1284.3 1 1 6 8 9 . 2 9  

EXTEND CROSS SECTION OEOMETRY 610' TO THE WEST TO SPLIT FLOW BREAK POINT 
ADDITIONAL GEOMETRY IS OBTAINED PROM THE ACOC ADMS MAPPINO. 

EYTGND CROSS SECTION GEOMETRY 180' TO THE WEST TO SPLIT FLOW BREhK POTNT 
ADOTTIONAL GEOMBTRY IS OBTkINED PROM THE ACDC &DM$ MAPPING. 

FCD 97-04 
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RIGHT ENDPOINT OP CROSS SECTION IS SET TO TWE SPLIT FLOW BREAK POINT 

RIGHT ENDPOINT OP CROSS SECTION IS SET TO THE SPLIT BLOW BREAX POINT 

BEOIN SLPLT PLOW IWAIYSIS 
RIGHT ENDPOINT OF CROSS SECTION IS SET TO THE SPLlT BLOW BREAX POINT 

EXTEND CROSS SECTION GEOMETRY 65'  TO THE WEST TO SPLIT PLOW BREAK POINT. 
iiDDITION% GEOMETRY IS OBTAINED PROM TXE ACDC ADM9 MAPPING. 

NC 0.11 0.11 0.038 0.1 0.3 
X 1  14.013 98 9 7 4 3 . 5 4  10041.42 620 721 514.07 

10778.6 
11299.15 

PACE 

Appendtx A 
FCD 97-04 HEC-2 Split Flow Analysls 10-13-99 



EXTEND CROSS SECTION OEOMETRY 210' TO TH6 WEST TO SPLIT FLOW BREAK POINT. 
R D D I T ~ O N ~ L  GEOMETRY IS OBTAINED FROM THE ACDC ADMS W I P I N G .  

GR 1 3 0 6 . 9  1 2 6 8 0 . 5 6  1108.2 1 2 7 0 1 . 5 8  1 3 0 8 . 0  1 2 7 6 2 . 3 4  1 3 0 7 . 5  2 2 7 8 6 . 7 6  
1308 1 2 8 0 5 . 6 2  

1 3 0 7 . 5  1 2 8 4 8 . 7  1 3 0 7 . 6  12881.81 1 3 0 8 . 2  11091.8 '1  

EXTEND CROSS SECTION GEOMETRY 1 7 5 ,  To miS WEST TO SPLIT FLOW BREAX POINT. 
AODITIONIIL OEOMETRY IS OBTRINEO PROM THE RCDC AONS MAPPING. 

EXTEND CROSS SECTION OEOMETRY 485, M THE WEST TO SPLIT FLOW BREAK POINT. 
IIDDITION~L GEOMETRY IS OBTRlNED PROM THE hCDC ADMS MAPPING. 

FCD 97-04 
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GR 1312.2 12193.86 1312.54 12604.86 1313.26 12679.46 1112.28 12688.95 1313.2 12692.32 

OR 1312.7 12730.5 1111.45 1 2 7 a 8 . 4 7  1313.76 12813.51 1113.29 12911.33 1314.9 13396.31 

EXTEND CROSS SECTION 0EOMETP.Y 600' TO THE WEST TO SPLIT FLOW BREAK P O I M .  
ADDITIONAL OEOMETPY IS OBTIllNED FROM THE &CDC ADMS MnPPING. 

EXTEND CROSS SECTION GEOMETRY 5 0 0 ,  TO THE WEST TO SPLIT FLOW BREAK POINT. 
ADDLTlONLL GEOMETRY IS OBT~INED PnOM THE IiCDC ADMS MAPPING. 

CR 1317.5 12302.77 1314.3 12331.25 1318.7 12351.47 1318.3 12398.91 1318.0 12489.11 

OR 1316.3 12514.87 2 1 1 7 . 5  1 1 5 3 5 . 5 1  1317.7 12599.87 1317.5 12690.71 1320.1 13190.75 

EXTEND CROSS SECTION OEOMETRY 200.  TO THE WEST TO SPLIT FLOW BREAK POINT. 
PIDDITIONXL OEOMETRY IS OBTRINED FROM THE RCDC ADNS MAPPING. 

Appendix A 
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EXTEND CROSS SECTION GEOMETRY 380, TO THE WEST TO s p u r  BLOW BREAK POINT 
liODiTlONiiL GEOMETRY 19 OBTAINED PROM TF3E ACDC ADMS MAPPING. 

NC 0 . 0 5 0  0.11 0.038 0.1 0.3 

XI 14.653 100 9514.91 10148.59 4 6 5  4 8 0  516.63 

CR 1315.6 8 5 6 2 . 5 7  1326.9 8 5 6 9 . 7 4  1326.5 8636.91 1326.3 8 6 8 9 . 1 5  
1126 8 7 0 8 . 7 3  

OR 1321.8 8 1 4 8 . 8 8  1325.11 8767.27 1125.1 8797.99 1325.0 8836.84 1324.4 8955.25 

OR 1324.1 8996.03 1323.68 PO88.14 1321.5 9112.97 1324.4 9196.01 1324.0 926a.89 

OR 1120.2 9 2 8 4 . 9 4  1121.91 9306.41 1322.2 9 3 5 2 . 0 2  1122.6 9396.53 1122.4 9411.2' 

OR 1122.5 9439.14 1322.34 9461.09 1322.5 9474.71 1121.4 9514.93 1323.2 9561.79 

DR 1322,s 9612.22 1119.41 9621.4 1320.5 9629.a 132n.a 9681.44 1311.8 3700.04 

DR 1121.3 9730.1 1121.41 9761.31 1122.7 9807.22 
1321.7 9818.79 1322.7 9830.39 

GR 1320.1 9897.91 1319.16 9 9 5 3 . 8 6  1117.9 10001.73 
1320.5 10030.22 1319.2 10053.01 

CR 1121.7 10070.65 1122.81 10091.47 1323.9 10138 1124.0 10148.59 1321.5 10171.83 

GR ll2rl.O 10208.11 1321.6 10236.25 1323.7 10105.81 1122.9 10116.54 1323.3 10439.3 

GR i323.l 10536.59 1323.45 10652.5 1323.2 10719.38 1323.1 1 0 8 0 5 . B 3  1123.0 10902.18, 

OR 1321.9 111919.5 1321.21 11001.15 1321.5 11081.14 1312.9 11113.48 1322.8 11124.74 

OR 1322.8 112058b 1322.2s 11256.16 1111.7 113b5.81 1321.9 11409.82 1322.4 11456.38 

OR 1321.9 11551.29 1323.38 11611.iZ 2321.5 11541.85 1121.1 11704.27 1321.0 11725.19 

CR 1122.7 11731.33 1121.86 11164 1323.3 11798.19 1321.7 12808.11 1123.9 11910.7 

OR 1113 .1  11939.65 i3iB.13 11919.79 1317.3 11990.88 1323.4 13012.22 1322.5 12047.5 

DR 1321.6 12055.78 1323.9.i 12119.86 1121.5 12149.75 1322.7 12208.42 1121.8 12129.81 

DR 1322.4 12249.86 1122.27 11278.62 1 1 2 2 . 4  12308.27 1323.7 12131.56 1324.1 12197.36 

PACE 37 

RIOHT ENDPOINT OF CROSS SECTION IS SET TO THE SPLIT FLOW BREAX POINT 

RIGHT ENDPOINT OF CROSS SECTION IS SET TO THE SPLIT PLOW BREAK POINT 

EXTEND CROSS SECTION CEOMETRY 3 8 0 '  TO THE WEST TO SPLIT PLOW BREAK POINT 
I 

isOCT99 111~3215'L 

iiDOlTiONAL GEOMETRY IS OBTliINED FROM THE ACDC ADMS MAPPING. 

FCD 97-04 
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GP 1115.1 11050.48 11112.15 1337~1 11572.61 1336.2 11641.15 1131.1 11675.76 
GR 1137,2 11717,1g 1336.5 117&1.01 1315.9 11826.89 1316.1 11887.69 1334.8 11929'4' 

1111, g 12059,36 1135.6 12~17.05 1315.5 12140.66 1134.2 12169.03 1335.1 12189'56 
12128,11 1335,g 12260 1135.1 12333.04 1139.1 1 2 3 5 1 . 9 4  1113.9 12378.04 

GR 1330,1 12400,11 1 ~ ~ 5 . 6  12429.05 1333.5 12165.01 1336.3 124'8.55 1336.1 1a539'as 
OR 1316,5 12645,42 1334.9 12712.99 1311.9 12111.15 1335.1 1na7.O2 1334.9 1a787'61 
OR 13,5,8 1279g,6 1335.2 12821.7, 1137.0 12869.36 1317.9 12912.99 1317.6 13008'35 
OR 1337,6 11208,36 ]-,38.1 13308.37 1118.5 13408.37 1338.6 1 3 5 3 1 . 1  1338.6 13608'38 

0% 1119.1 13583.89 1339.4 13711.47 4 13809.88 
P a E  40 

lSOCT99 10~32:54 

SECNO DEPTH CWSEL CRIWS WSELK EO HV HL OLOSS L.BlWK ELEV 
QROB >LOB ACH AROB VOL TWA R-BlWK ELEV 

Q QLOB QCH 
"ROB XNL XNCH XNR W M  ELMlN SSTR TIME VLOB "CH 

SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT COmR TOPWID ENDST 

*PROS 1 

,300 CEHV- ,500 CCHV- 
+SECNO 7 . 7 2 8  
2096 WSEL NOT GIVEN. AVO OF M U ,  M I N  USED 

8 . 7 8  1144.18 - 0 0  . 0 0  11b6.19 2.01 .OO .00 1154.00 
7 . 7 1 8  

.O 1861.9 .O . O  . O  1154.00 
21176.1 .D  21176.1 .o 

. 0 0  11.17 .OO , 0 0 0  ,035 ,000 ,000 1135.10 9936.15 .00 
0. 0 .  0 0 1 .00 2 5 1 . 7 5  10189.11 ,005070 0 .  

CCHV- ,300 CEHV- ,500 
tSECNO 1 . 7 5 1  

9.69 1144.99 .00 . O O  1146.80 1.81 .55 .06 1157.94 
7.751 

. O  1960.2 .O 5.3 .i 1158.90 
21116.1 .O 21176.1 . O  

.oo  10 .BO .oo , 0 0 0  ,035 , 0 0 0  ,000 1115.30 9959.52 .00 
iaa. 110. I 0 '  0 .bo 241.41 10200.95 

,004049 115. 

CCHV- -300 CEHV- , 5 0 0  
"SECNO 7.800 

7 . 8 0 0  10..19 1146.14 .00 .oo 1141.89 1.15 1.08 .02 lli8.52 

. O  21176.1 .O .D  1992.1 .O 17.1 2 . 2  1117.01 
21176.1 

. O O  lO.63 .oo , 0 0 0  ,035 ,000 ,000 1135.65 9916.61 ,a1 
355. 3 0 0 . o o  262.99 10179.60 

,004251 230. 1 5 9 .  

CCHY- ,100 CERY- ,300 
SSECNO 7.320 

3301 HV CHANOED MORE THlW HVINS 

7.910 13.02 1148.16 .OO .DO 1 9 . 9  1.23 2.05 5 1160.45 

. O .O 2373.0 .I, $8.8 6.1 1160.24 
21l76.1 .O 21176.1 

. 0 0  , 0 0 0  ,015 ,000 ,000 1135 . 7 4  9916.90 
, a 3  .a0 8.90 

631. 651. 3 0 0 .a0 278.89 10195.79 
, 0 0 2 5 5 4  6 1 1 .  

CCW- ,100 CEHV- ,300 
rSECN0 8.006 

8.006 11.86 1149.97 .00 .00 1151.12 1.15 1.11 .Oi 1159.56 

. O  21116.1 .O . O  aa57.6 . O  74.5 9.1 1161.51 
21176.1 

.oo ,000 ,035 , 0 0 0  ,000 1116.11 9901.35 
-04 . 0 0  8.62 

105.  3 0 . O O  281.13 10188.48 
,002316 5 ,  663. 

1 PACE 4 1  
18OCT99 10132154 

SECNO O E P ~  CWSEL CRIWS WSELK EO XV HL OLOSS L-BIINK ELEV 
QROB hLOB %CH >ROB VOL TWA R-BANK ELEV 

Q QLOQ QCH 
"ROB XNL XNCH XNR WTN E L M I N  SSTA 

TIME YLOB VCW 
SLOPE XLOBL XLCH YLOBR ITRIAL IDC 

,CON= CORRR mewm ENDST 

CCHV- , 100  CEHV- .300 
SSECNO 8.052 

8.052 11.14 1150.56 . O O  
. o O  1151.65 1.09 . 5 2  .01 1150.52 

.O 21176.1 , O  .O 2523.3 
. O  88.0 10.6 1161.12 

21176.1 
.PO ,000 ,035 ,000 , 0 0 0  l136.Pa 9913.01 

,115 .OO 8.19 
2 5 5 .  2 0 0 .oo 278.10 10191.11 

,0020~5 225. 237. 

CCW- ,100 CEHY- ,300 
*SECNO 8.120 .oo .m 1151.51 >.a0 .B3 .OJ 1119.32 

8.120 11.34 1151.31 
. O  . O  2411.8 

. O  109.0 13.0 1163.50 
21176.1 .O  11116.1 

.OO ,000 ,035 ,000 ,000 1117.97 9925.12 
.06 .OQ 8.78 

3 0 0 .oO 27a.64 10199.76 
,002400 365. 370. 370. 

C C W .  ,100 CEHV- , 3 0 0  
tSECNO 8.220 

. O O  .00 1153.70 1.12 1.19 0 1160.58 8 . 2 1 0  11.80 1151.58 
. O  . O  2489.3 

,p 117.9 16.2 1164.55 
21176.1 . o  21176.1 
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CCHV- ,100 CEHV- - 3 0 0  
*SECNO 8 . 3 3 0  

8 . 3 3 0  1 1 . 2 3  1 1 5 3 . 8 2  - 0 0  .OO 1 1 5 4 . 9 7  1 . 1 5  1 . 2 5  .01 1164.00 

2 1 1 7 6 . 1  .O 2 1 1 7 6 . 0  . O  .D  2 4 5 6 . 4  .O 1 6 9 . 9  19.8 1166.40 

1 0  .OD 8.62 .00  , 0 0 0  ,035 ,000 , 0 0 0  1 1 4 0 . 5 9  9 8 4 3 . 2 9 '  

, 0 0 2 2 2 5  5 5 5 .  5 6 5 .  5 * 5 .  2  0 0 .00 2 7 2 . 9 9  10116.28 

i; ,100 CEHV- , 3 0 0  

1 P M E  4 2  
lsOCT99 1 0 : 3 2 : 5 4  

sECNO DEPTH CWSBL CRIWS WSELK EG XV XL OMSS L-BANK ELEV 

QLoe QCH QROB a08 BCH rZROB VOL TWA R-BANK ELEV 
Q 
TIME "LOB VCH "ROB XNL XNCH XNR WTN ELMiN SSTA 

SLOPE XLDBL XLCH XLOBR ITRIAL IDC 
ICONT COBAFd TOPWID ENDST 

CCBY- -100 CEHV- , 3 0 0  
*SECNO 8.116 

1101 HY CH-GED MORE THW W I N S  

,302 WliRNINOi COWBY-CE CH-CE OUTSIDE OF ACCEPTaBLB -66,  ~ T I O  - 1 . 7 1  

8.516 1 4 . 5 6  1 1 5 6 . 1 1  . O O  .OO 1 1 5 6 . 5 9  . * 9  . 2 5  . 0 5  1 1 6 8 . 6 0  

21176.1 0 2 1 1 1 6 . 1  0 . O  1779.9 . O  3 . 2  2 5 . 7  1 1 6 7 . 5 0  

.I4 .OO 1 . 6 0  .OO ,000 , 0 3 5  ,000 ,000 1 1 4 1 . 5 5  9 8 5 9 . 7 1  

. 0 0 0 5 7 &  2 8 0 .  2 8 8 .  105. Z 0 0 .OO 282.31 10142.04 

CCHV- ,100 CEHV- , 3 0 0  
'SECNO 8.548 

, 3 0 1  W CIllWOEO *ORE THAN HViNS 

3685 2 0  TRIALS ATTEMPTED WSEL,CWSEL 
3691 PROBRBLE MiNIMm SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

6 . 5 4 8  8 . 2 1  1158.02 1 1 5 8 . 0 2  . o O  1 1 6 0 . 8 0  2 . 7 9  .08  . 6 8  1157.19 

21176.1 .O 21176.1 . O  .O 1 5 8 0 . 6  . O  2 4 2 . 5  2 5 . 8  1166 .85  
& ? =  nnn .no0 4 . 7  9 8 5 3 . 0 8  

CCHV? ,200 CEWV- .a00 
*SECNO 8 . 6 5 5  

3 3 0 1  HV C M D E O  8ORE THAN W I N S  

SECNO DEPTH CWSEL CRIWS WSELK EG HY HL oms5 TI-BmK ELEY 

QLOB QCX QROB &LOB ACH ilROB VOL TWa R-BANK ELEV 
Q 
TIME "LOB VCH "ROB XNL XNCH XNR 

WTN ELMIN SSTA 

SLOPE XWBL XLCH XLOBR ITRIAL IDC ICON= COBAR TOPWID ENDST 

3302 WARNING: CONVEYWCE CHANCE OWSIDE OF KCEPTABLE W O E .  KiULTIO - 3 . 1 7  

8 . 6 1 5  9 . 4 7  1 1 6 1 . 9 7  .OO .OO 1162.40 .a3 1.13 . 4 7  1 1 6 9 . 8 7  

21176.1 .O 2 1 1 7 6 . 1  .O .O 4008.8 .O 2 7 2 . 1  3 1 . 1  1 1 6 8 . 7 9  
.17 .00  5.28 . D O  , 0 0 0  ,035 .000 ,000 1152.50 9541.08 
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FCD 97-04 H E C 3  Split Flow Analysis 10-13-99 



CCHV. ,100 CEHV- ,100 
.SECNO 8 . 8 0 7  

3301 HV CHANCED MORE THlW WINS 

1686 2 0  ~Riii2.S IITTEMPTED WSEL,CWSEL 
1693 SROBABLE MINIMUM SPECIFIC ENERGY 
,720 CRITICaL DEPTH ASSUMED 

. O O  1151.20 2.79 . 8 7  . 7 6  1173.10 
8,807 6.17 1164.41 1164.41 

. O  21176.1 . O  . O  1518.9 .O 1 5 2 . 2  42 .5  1172.75 21176.1 
. 0 0  11.41 .00 ,000 ,035 ,000 , 0 0 0  1158.04 3817.10 . a o  

4 0 5 .  395. 20 19 0 .00 2 8 6 . 5 7  10101.67 
,010171 4 2 5 .  

CCHY. ,100 CEHV- ,300 
lSECNO 8 . 9 3 6  
I PLOE 4 +  

180cT99 10$12:54 

EECNO DEPTH CWSEL CRIWS WSELK EC HV Eli OLOSS L-BANK ELEV 
QROB ALOB ACH &ROB VOL TWli R-BANK ELEV 

Q OLOB QCH 
TIME "LOB VCH "ROB XNL YNCH XNR WTN ELMTN SSTA 

SLOPE YLOBL X L M  XLOBR ITRIAL IDC 
lCoNT CORAR TOPWID ENDST 

3101 HY CHhNDED MORE THAN HVlNS 

1302 W~RNING: CONVEY~UI'CE CHANDE OUTSIDE OF RCCEPTABLE RANGE, KRATIO - 
8.936 il.,i 1171.~9 . O O  . 0 0  1172.55 1.26 1.16 .17 1174.58 

.O 21176.1 .O .O 2346.5 . O  3 7 9 . 5  46.7 1117.24 21176.1 
.OO 9 . 0 2  . 0 0  ,000 , 0 1 5  ,000 ,000 1159.94 9837.08 . 2 2  

290. 290. I D 0 . 0 0  300.45 10137.53 
,002960 285. 

CCHY. ,100 CEHV- ,300 
.SECNO 8 . 9 7 1  

. 0 0  .on 1173.18 1.70 . ? O  . I 3  1175.88 
8.977 10.38 1171.68 

.O 21116.1 . O  . O  2025.0 , O  390.1 18.0 1177.97 
21176.1 

.OO ,000 , 035  ,000 ,000 1161.10 9873.69 
.21 . 0 0  10.16 

215. I 0 0 . o o  2 4 6 . 2 5  10117.94 
.003721 220. > h a . ,  

,100 CEHV- , 3 0 0  CMV- 
tSECNO 8.934 

. a o  . o o  1171.79 1.89 .I5 0 6  1175.69 
8.994 10.15 1171.90 

. O  . O  1920.6 
.0 >s'1.3 t 8 . 5  1178.13 

21176.1 . O  21176.1 
.OO ,000 ,035 ,000 , 0 0 0  1161.65 9904.51 

.23 . 0 0  11.01 
85. 2 0 0 . 0 0  2 2 6 . 8 0  10111.12 

, 0 0 4 0 1 5  90. 92. 

CCHV- ,100 CBHV- ,300 
+SEW0 9 . 0 4 7  

3265 DIVIDED PLOW 

3101 HV CHANGED MORE THAN HVlNS 

,102 WARNING: cOW&YmCE CHlWGE OUTSIDE OP IICCEPTABLE W O E .  XPATIO - 2.08 

9.047 12.35 1173.99 .SO .OO 1174.49 
.50 .56 1 4  1177.10 

21176.1 ,a 21117,~ 58.2 . .o 1698.5 139.8 416.0 51.1 1180.42 
.OO 5.71 .42 ,000 ,015 ,110 ,000 1161.64 9887.07 

. 2 4  
.000911 3 5 5 .  211. 270. 2 0 0 .00 516.58 10524.56 

1 PAGE 45 
1 8 0 ~ ~ 9 9  1o11a1i4 

HY HL OLOSS L.BANK ELEV SECNO CWSEL CRIWS WSELK eo 
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QLOB OCH OROB ALOB ACH *ROB VOL TWll R-BIUIK ELEV 
TINE "LOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR ITRIAL IOC LCONT C O W  TOPWID ENDST 

CCHY- ,100 CEHV- ,300 
SSECNO 9.129 

1 2 5 5  DlYIDED FLOW 

CCHY- 3 0 0  CEHV- , 5 0 0  
eSECN0 9 . 2 8 9  

3301 HY CHIUIGFD MORE THAN HVINS 

3685 2 0  TRIALS ATTEMPTED WSCL,CWSEL 
3691 PROBABLE MINIMUM SPECIFIC ENEROY. 

CCHV- ,100 CEHY- ,300 
'SECNO 9.310 

3301 HY CHANDED MOR8 THAN HYINS 

3302 WARNING> CONVEYANCE CHaNGE OWSIDE OF kCCEPTABL'i W O E .  KWlTIO - 2 . 5 9  

3 4 7 0  ENCROACHMENT STATIONS- . O  10171.5 TYPE= I TARGET- 10171.540 

SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS L-BANX ELEV ~ ~ ~ ~ ~ 

Q QLOB QCH QROB ALOB ACH *ROB VOL TWZ R-BANK ELEV 
TIME "LOB VCR "ROB XNL YNCH XNR W M  ELMIN 9STn 
SLOPE XLOBL XLCH YL089 ITRIAL IDC ICONT COWlR TOPWID ENDST 

C C W -  ,100 CEHV= ,300 
'SECNO 9.367 

1 4 7 0  ENCROXHMENT STLTIONS= 0 10241.6 TYPE- I TIIRDET- 10241.550 
9.367 9.81 1181.14 .00 .00 1181.62 . 4 8  . 6 2  3 1186.28 

21176.1 .O 21176.1 0 0 3815.2 0 567.9 71.0 1181.23 
,a3 .oo 5 . 5 5  . o o  ,000 , 0 3 5  , 0 0 0  ,000 1171.33 9736.35 

,001075 540. 490. 465. 2 0 0 . 0 0  476.61 l0206.91 

C C W =  1 0 0  CEHV- ,300 
'SICNO P.+92 

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE W G E ,  KRiiTlO - .68 

3101 XV CHIUIQED MORE THP.N WINS 

7185 MINIMUM SPECIFIC ENSROY 
3720 CRITICAL DEPTH ASSUMED 

9.592 7 . 5 5  1181.26 i153.25 .OO 1185.66 2.40 2.63 .50 1190.21 
21176.1 .O 21176.0 . O  . O  1703.6 . O  517.6 81.9 1189.15 

.36 . O O  12.43 . O O  ,000 ,035 ,000 ,000 1175.70 9965.35 

FCD 97-04 
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SECNO DEPTH CWSEL CRIWS WSELK EG WV HL OLOSS L-BhNK ELEV 
QLOB QCH OR08 YLOB ACH AROB VOL TWA R-BLNX ELEV Q 

TIME "LOB VCH "ROB XNL XNCH XNR WTN ELMIN SSTR 

SLOPE XLOBL XLCH XLOBR ITRIIL 1DC ICON9 COWlR TOPWID ENDST 

3 3 0 1  i(V CHANGED MORE THRN WINS 

1302 WARNING, CONVEYANCE C W O E  OUTSIDE OF ACCEPTABLE W O E ,  W T I O  . 2 . 3 7  

CCHV- , 2 0 0  CIHV- ,300 
'SECNO 9 . 7 9 4  

3 3 0 1  HY CHANGED MORE THAN W I N S  

MPTED WSEL,CWSEL 
VM SPECIFIC ENERGY 

CCHVI , 100  CEHV- , 5 0 0  
SSECNO 9 . 8 8 9  

3301 HV CHLNGEI) MORE THAN HVINS 

SECNO DEPTH CWSEL CRIKS WSELK 6G HV WL OLoSS L-BANK ELEV 

QLOB QCH QROB &LOB ACN &ROB VOL TWR R-BRNK ELEV Q 
TiME "LOB VCH VR08 XNL XNCH XNR WTN ELMIN SSTA 

SLOPE XLOBL XLCH XLOBR ITRlliL IDC ICONI. CORRR TOPWID ENDST 

33Ol HV CHANCED MORE TXLN HYINS 

3685 10  TRIALS ATTEMPTED WSEL,CWSEL 
3 6 9 3  PBOBiiBLE MINIMUM S P E C I F I C  ENEROY 
3 7 2 0  CRITICAL DEPTH ASSUMED 

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

2 1 1 7 6 . 1  1 9 3 . 1  20982.7  .O 5 8 . 8  1 5 3 1 . 1  .O 7 1 6 . 7  9 4 . 2  1 1 9 8 . 5 0  

. 10  1 . 2 9  1 1 . 7 0  .OO , 0 6 0  , 0 3 5  , 0 0 0  , 0 0 0  1 1 8 9 . 0 5  3 0 2 9 . 5 2  

,009518 120. 1 0 3 .  5 5 .  2 0  1 5  0 .00 304.77 10114.30 

3 3 0 2  WARNING, COWEYRNCE C W D E  OWSIDE OF IICCEPTABLE W O E .  KPATIO . 1 . 6 5  

FCD 97-04 
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SPECIhL BRIDGE 

SB XX XKOR COP0 RDLEN BWC BWP BliBEk SS ELCilU ELCHD 
. 9 0  1.60 2.68 0 2A0 00 4.70 2496.30 2.00 1191.11 1191.04 

CCHV- ,300 CEHV- , 5 0 0  
'SECNO 9.984 
1 

l8OCT99 10:12:54 

SECNO DEPTH CWSEL CRiWS WSELX FG HV XL OLOSS L-BRNK ELEV 

a QL08 QCH OROB &LOB ACH RROS VOL TWA R-BANK ELW 

TIME VLOB VCH YROB XNL XNCX M R  WTN ELMIN SSTA 

SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT C O m R  TOPWID ENDST 

PRESSURE BLOW 

EGPRS EGLWC X3 OWEIR PPR BAR- TWPEBOID ELLC ELTRD WElRLN 
ARE& 

1201.26 1201.05 .09 0. 21176. 2496. 2 3 0 4 .  1200.24 laOl.01 
0 .  

CCHY; , 3 0 0  CEHV* .SO0 
*SECNO 9 . 9 9 7  

3255 DIVIDED FLOW 

Cm"; -100 CEH"= , 3 0 0  
ISECNO 10.096 

3301 XY CHANGED MORE TEAN W I N S  

3302 W~RNINCI CONVEYANCE C H W E  OUTSIDE OB UCEPTIIBLE M G E .  XWTIO * L 4 3  

SECNO DEPTH CWSEL CRIWS WSELX ED HV HL OLOSS =-BANK ELEV 

0 aLoB OCH OROB &LOB ACH hROB VOL TWh R - B m K  ELEY 

TIME "LOB VCH "ROB XNL 1XNCX XNR WTN ELMIN SSTR 

SLOPE XLOBL XLCH XLOBR ITRIAL IIDC ICONT C O m R  TOPWID ENDST 

CCHV- ,100 CEHY- , 3 0 0  
.SECNO 10.176 

3255 DIVIDED PLOW 

3301 XY CHWGEO MORE THU4 HVINS 

3302 WIIRNIND, CONVEYANCE CBUiGE OUTSIDE OF IICCEPTABLE W G E .  XRATIO - .69 

FCD 97-04 
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3265 DLVlOED FLOW 

1 0 . 2 7 1  8 . 6 5  1206.31 .00 .a0  1 2 0 7 . 9 4  1 . 0 4  2 . 1 1  
. 01  1 2 1 1 . 4 1  

21176,1 2 0 ~ 1 8 . 6  2 4 9 . 0  3 0 2 . 1  1 4 5 1 . 6  1 0 9 . 7  810 .6  116 .7  1206160 
,117 1 . 6 8  8 . 3 3  .BO ,060 ,035 ,110 , 0 0 0  1198 .25  9511 .60  

, 001607  4 6 0 .  1 9 1 .  4 5 5 .  a o 0 .OO 1027 .29  1 0 6 4 0 . 1 6  

CCHY. ,100 CEHY-. , 1 0 0  
+SECND 1 0 . 1 4 8  

1 2 5 5  DTVlDED FLOW 

.00 ,21o.o9 1 . 2 1  2 .08  . 0 6  l Z i 2 . 7 0  
10 .148  7 .65  1 2 0 6 . 8 6  .OO 

. O  21025.9 1 5 0 . 2  . o  1355.8 661 .6  1 2 6 . 6  l a o 8 . 9 0  
2 1 1 7 6 . 1  

.67  ,000 , 0 3 5  , 110  , 0 0 0  1201 .21  9964.49 
. 49  . a 0  6 . 9 3  

385.  1 0  0 .oo  8 1 3 . 8 2  1 0 8 0 2 . 1 1  
.Ooad50 510. 5 2 3 .  

CCHV- ,100 CEHY- ,300 
rSBCNO 10 .143  

1 PACE 51 
180CT99 10131'54 

HV HL OLOSS L-BANK ELEV SECNO DEPTH CWSEL CRIWS WSELK EG 
QROB ALOB ACH RROB W L  TWR R-BAIIK ELEV a PLOB QCH 

TIME "LOB VCH "ROB XNL XNCW XNR WTN ELMIN SSTA 

Q~~~~ XLOBL XLCH XLOBR ITRIAL IQC 
~ c o N T  COmn TOPWID ENDST 

3265  DIVIDED PLOW 

1 1 7 0  ENCROCHNENT 8' . . . ~ ~ ~  
ELENCL. 1 2 2 9 . 1 4  ELENCR- 100000 

1 0 . 4 + 3  6.65 1 2 1 1 . 2 5  . O O  .oo 1212 .89  1 . 6 1  2 .68  1 1210.51 
2059.4  2 .4  889 .9  1 1 1 . 7  1213 .65  

21194.2  , 0 3 5  ,110 , 0 0 0  1 2 0 4 . 6 0 '  9 8 1 4 . 2 1  
0 0 .00 477 .19  10510 .05  

CCH". , 1 0 0  CEHV. , 1 0 0  
tSECNO 10 .517  

1265  OIYTDEO RCOW 

3280  CROSS SECTION 1 0 . 5 2  EXTENDED a . 7 0  FEET 

,470  ENCROACHMENT STATIONS- 9 6 4 8 . 1  1 0 3 1 5 . 1  TYPE- 
I TARGET. - 9648 .110  

ELENCL- 1 2 2 0 . 6 4  ELENCR. 100000.00 
10.517 7 . 2 7  ia14.70 . O O  .oO 1216.17 1 6  3 . 2 6  .02 1 2 1 8 . 0 9  

2 1 6 ~ 5 . ,  1101 .3  1~850.4 1383.6 1 0 0 . 9  1 8 2 9 . 2  631 .4  918 .2  1 a O . Q  ia12.41 
.51 4 . 5 6  1 0 . ~ 1  a . 1 9  , 0 6 0  , 0 3 5  ,110 , 0 0 0  1207.61 9679 . a7  

, 0 0 5 9 6 1  425 .  519 .  480.  I 0 0 . 0 0  616.63 10315.0" 

CCHV- ,100 CEHV. , 1 0 0  
SSECNO 10.612 

l a 6 5  DIVIDED FLOW 

1180  CROSS SECTION 1 0 . 6 1  EXTENDED 1 . 2 8  PEET 

CCHYI ,100 CEHV. . I 0 0  
1 

18OCT99 1 0 1 3 2 1 5 1  

HV HL OLOSS I-BIWK ELEV SECNO DEPTX CWSEL CRIWS WSELK Eo 
QROB &LOB ACR &ROB VOL TWA R-SANK ELEV 

a PLOB QCH 
"ROB XNL XNCH XNR WTN ELMIN SSTA 

TlME "LOB VCH 
SLOPE YLOBL XLCH XLOBR ITRIAL IDC 

ICOISI. COMR TOPWID ENDST 

tSECNO 10 .699  
1 2 8 0  CROSS SECTION 1 0 . 7 0  EXTENDED .il PEET 

1101 HV CHANCED MORE THAN HVINS 

0 0  .on  1221 .50  2 . 5 1  2 .56  . I 1  1 2 2 2 . 8 0  1 0 . 6 9 9  9 .51  1218 .97  
. 0  21116.5  9 . 9  , O  l s a 5 . 0  4 . 3  970 .8  1 5 0 . 2  l Z l s . 2 0  23126 .4  

. 6 9  , 0 0 0  , 0 3 5  , 110  , 000  1 2 0 9 . 4 6  9966 .18  
, 5 4  . o o  IZ.78 

I 0  0 . O O  116 .90  lOZBl.08 
,007734 460 .  662 .  460 .  

FCD 97-04 
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CCHV- ,100 CEHV- , 1 0 0  
'SECNO 1 0 . 8 0 3  

1 2 6 5  DiYTDED FLOW 

1 2 8 0  CROSS SECTION 10.80 EXTENDED 1 . 0 7  FEET 

1 3 0 1  HY CHMGED MORE T W  W I N S  

1 3 0 2  WARNING: CONYEYMCE CHANGE OUTSIDE OP iiCCEPTRBLB W D E ,  KRATIO = 1 . 4 8  

CCHV; , 1 0 0 C E K Y -  ,300 
'EECNO 10.862 

3 2 6 5  DIVIDED FLOW 

3 2 8 0  CROSS SECTION 1 0 . 8 6  EXTENDED . 5 9  FEBI 

3 1 0 1  HV CHMOBD MORE THAN HVINS 

7 1 8 5  MTNlMlM SPECIFIC ENERGY 
3 1 2 0  CRITIC& DEPTH ASSUMED 
1 

18OCT99 10:32:14 

SECNO DEPTH CWEEL CRIWS WSELK EG ' W  HL 
OLOSS L~Bl iNK ELEV 

Q QLOB QCH QROB ALOB ACH M O B  VOL TWli R~BliNK ELEV 
TIME "LOB VCH VROB XNL XNCH XNR W M  ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR ITRIhL IDC ICONT CORAR M P W i D  ENDST 

10.862 8 . 5 3  1221.06 122e.06 . O O  1 2 2 1 . 0 5  3 - 0 0  1.70 . 1 4  1228.35 

2 5 5 1 2 . 7  261.1 25316.9 5 4 . 7  121.5 1811.7 5 2 . 5  1018.7 159 .5  1223.20 
. 5 6  1.15 1 1 . 9 7  1 . 0 4  , 0 6 0  , 035  ,110 ,000 1215.43 1 6 6 1 . 0 0  

,008221 2 6 5 .  3 1 1 .  360 3 II 0 . 0 0  4 8 1 . 9 8  1 0 1 8 5 . 2 1  

CCHV; 1 0 0  CEBV- ,300 
.SECNO 10.917 
1 2 8 0  CROSS SECTION 10.92 EXTENDED 2 . 8 8  FEET 

1 1 0 1  HV CHliNOED MORE T H M  HVINS 

1 3 0 2  WIIRNING: CONYEYIlNCE CHANOB OUTSIDE OP RCCEPTaBLE N D E ,  XRATIO = 2 . 3 2  

CCWV- , 3 0 0  CEHV= , 5 0 0  
*SECNO 1 0 . 9 8 0  

3 2 6 5  DIVIDED FLOW 

1280 CROSS SECTION 10.98 EXTENDED .+? FEET 

3 3 0 1  HY CHmOED MORE THAN XYINS 

PAGE 5 1  

PACE 54 

SECNO OEPTX CWSEL CRIWS WSELK EG W HL OLOSS L - B M K  ELW 

0 QLOB QCH QROB &LOB TiCH &ROB VOL TWli R-BANK ELEY 

TIME "LOB VCH "ROB XNL XNCH XNR W N  ELMIN SSTR 
SLOPE XLOBL XLCB XLOBR ITRIAL 1DC ICONT COME TOPWID ENDST 

0 SPEC1B.L BRIDGE 
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CCHV. , 3 0 0  CEHV- ,500 
"SECNO 1 0 . 9 9 6  
3 2 8 0  CROSS SECTION 11.00 EXTENDED 1 . 6 8  FEET 

3 3 0 1  W CHANGED MORE THAN H V I N S  

3302  WARNINGi CONVEYANCE CHANGE OUTSlDE OP kCCEPTABLE RANGE, XRATIO - 1.67 

PRESSURE AND WEIR PLOW. weir Subnergence Based On TXAPEZOIDAL Shape 

EOPRS EOLWC "3 QWElR OPR BiiREli TPAPEZOID ELLC ELTRD WEIRLN 
aREA 

3233.98 1131.77 .ss 6501. 2 1 1 3 8 .  1912 .  1 9 9 2 .  1 2 2 8 . 2 3  1Z28.47 7 2 6 .  

CCHYE , 3 0 0  CEHV- , 5 0 0  
'SECNO 1 1 . 0 3 0  
1280 CROSS SECTION 11.01 EXTENDED 2.07 FEET 

CCHVI ,100 CEHV- ,300 
1SECNO 11.119 

3165  DIVIDED PLOW 

SECNO DEPTH CWSBL CRIWS WSELK EG HV HL OLOSS LI-BANK ELEV 
QROB ALOB ACH &ROB VOL ?WI R-BWK ELEV 

Q QLOB QCH 
TIME VLOB VCH "ROB XNL XNCH XNR WTN ELMIN SSTA 

SLOPE XLOBL XLCH XLOBR ITRiAL IOC 
iCONT COmR TOPWID ENDST 

CCHY. , 1 0 0  CEHV- , 3 0 0  
fSECNO 11 .188  

3265  DIVIDED FLOW 

CCHV- ,100 CEHV. , 3 0 0  
fSECNO 11 .243  

1265  OiYlDED PLOW 

3410  ENCROACHMENT STATIONS- . O  10492 .9  TYPE- 1 TARGET- 10491 .940  

. O O  . 0 0  1 2 1 3 . 6 6  , 2 4  .15 . O Z  1213.70 
11 .213  1 5 . 0 9  1 2 3 3 . 4 1  

30012.7  1 9 1 7 8 . 1  10831 .9  1.5 5 9 7 6 . 5  2206 .8  3 . 9  1 2 7 8 . 3  a z l . 9  1234 .30  

. 5 6  3 . 2 1  4 . 9 1  .10 , 060  , 0 3 5  , 110  , 000  1 2 i 8 . 3 5  9054.46 

314 .  3 3 5 .  2 0  0 . o o  1188 .10  10261.66 
.000615 2 9 5 .  

CCHY- ,100 CEHV- ,300 
eSECNO 11 .101  

I 3 0 2  WARNING! CONVEYPNCE CHANGE OUTSIDE OF ACCEPTABLE W O E .  KPATIO - . 6 5  

3470  ENCROACHMENT STATIONS- .O 1 0 5 2 1 . 6  TYPE. 1 TARGET- 1 0 5 2 1 . 6 1 0  

.OO . O O  1234 .03  .50 .a7 .08 1232 .87  1 1 . 1 0 1  1 2 . 2 6  3233 .53  
3 0 0 1 3 . 3  15597 .4  14415.9  . O  6048 .1  1 0 2 5 . 5  

. O  1 3 2 7 . 0  219.2  1234.80 

. 6 1  3 . 8 5  7 .12  . 0 0  , 0 6 0  , 0 3 5  ,000 0 l221.11 9143.24 

FCD 97-04 
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SECNO DEPTH CWSEL CRIWS WSELK ED XV HL OLOSS I-BANK ELEV 

Q QLOB QCH QROB RLOB ACH M O B  VOL TWIi R-BANK ELEV 
TIME "LOB VCH "ROB XNL XNCH XNR WTN ELNIN SSTL 

SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT C0RP.R TOPWID ENDST 

3 4 7 0  ENCROACHMENT STATIONS- . O  1 0 1 1 3 . 3  TYPE- I TAROBT; 10113.310 

11.386 11.09 1234.19 . O O  .OO 1 2 3 4 . 9 4  .15 . 8 3  . 0 8  1213.46 

3 0 0 1 3 . 3  12105.8 1 7 8 0 7 . 5  . O  3382.4 2 0 8 8 . 2  . O  1 3 8 5 . 5  2 3 9 . 0  1 2 3 8 . 4 0  

.69 3 . 6 1  8 . 5 3  .OO , 0 6 0  .015 , 0 0 0  ,000 1223.10 9 1 1 6 . 5 5  

, 0 0 2 5 0 8  4 4 5 .  4 3 7 .  3 0 0 . O O  9 1 3 . 4 4  10119.99 

3 1 0 1  HY CHWGED MORE THS3 HVINS 

7185 MINIMW SPECIFIC ENERGY 
3 7 2 0  CRITICAL DEPTH ASSUMED 

9842.1 10811.8 TYPE- 1 TARGET- - 9 8 1 2 . 0 7 0  

CCHV- . 1 0 0 C E H V =  , 3 0 0  
.SECNO 11.566 

3 2 6 5  DIVIDED FLOW 

3301 HV CHANGED MORE THAN HVINS 

3302 WARNIND. COWEYS3CE CHNlOE OlPPSIDE OP ACCEPTABLE W D E .  KPATIO = 3 . 0 6  

11.555 10.58 izls.90 . o o  .oo ~ a l s . * ;  .s3 = . l a  . 2 6  1 2 1 4 . 9 6  

3 0 0 1 3 . 3  15011.9 2 8 5 1 2 . 4  . O  7 6 8 . 2  4 7 7 5 . 8  . O  1472.5 2 5 2 . 7  1 2 4 3 . 3 0  

- 7 2  1 . 9 5  5 . 9 7  .DO - 0 6 0  ,035 ,000 , 0 0 0  1228.32 9 2 8 7 . 3 2  

. i ) O l O I B  5 6 5 .  $ 6 9 .  5 4 5 .  2 0 0 0 7 3 6 . 8 6  1 0 0 4 8 . 3 0  

SECNO DEPTH CWSEL CLiWS WSELK EG HY HL OLOSS I-BS3K EL6V 

Q QLOB QCH QROB hLOB ACH AROB W L  TWA R-BANK ELBY 
TIME "LOB VCH "ROB XNL XNCW XNR WTN ELMIN SSTA 
SLOPE XLOBL XLCH X W B A  I T R I m  IDC lCONT CDRiiR TOPWTD ENDST 

3 3 0 1  XV CHANGED MORE THAN HVINS 

3302 WARNING: COWEYIWCE CHILNCE OUTSIDE OF ACCEPTABLE W O E ,  KWlTIO s . 5 2  

CCHV- , 1 0 0  CEBY- , 3 0 0  
lSECNO 11.759 

3 2 6 5  DIVIDED PLOW 

FCD 97-04 
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3301 HY CHWOEO MORE THXN HVlNS 

7185 MINIMW SPECIFIC ENERGY 
3 7 2 0  CRITICAL DEPTH liSSUMED 

SECNO DEPTH CWSEL CRIWS WSELX EC HV HL OLOSS L-BANK ELEV 
QROB ALOB ACH &ROB VOL TWh R . B W K  ELEV Q QLOB QCH 

TIME "LOB VCH "ROB XNL XNCH XNR WTN ELMIN SSTA 

SLOPE XLOBL XLCH YLOBR ITRIAL 1DC ICON= C O U R  TOPWID ENDST 

CCHY- ,100 CEHY- ,300 
.SECNO 11.949 

1265 DIVIDED PLOW 

3301 RY CHlUiGED MORE THAN HVTNS 

3302 WRRNINO, C O W E Y W C E  CHXNDE OUTSIDE OI. ACCEPTABLE M C E ,  KRhTlO - 1.76 

3470 ENCROACHMENT STATIONS- ' 1 6 1 3 . 8  12110.5 TYPE- 1 TARGET- -9673.750 

ELENCL- l248.70 ELENCR- 100000.00 
11.949 10.94 1243.84 . O O  .OO 1250.42 .17 1.22 ,111 1245.13 

30013.3 1327.5 25612.0 1051.8 1143.6 3931.2 948.5 1646.0 2 8 3 . 3  1 2 4 4 . 5 '  
7 2.48 6.52 1.11 ,060 ,035 ,110 ,000 1238.90 9431.69 

,001241 5 6 5 .  9 5 2 .  380. 1 .OO 15111.36 11489.51 

CCHV- ,1110 CEHYz ,300 
*SECND 12.034 

3255 DlVIDED FLOW 

3301 HV CHWGED MORE THAN HVINS 

CCHV- ,100 CEHV- ,300 
tSECNO 12.125 

3265 DIVIDED FLOW 

SECNO DEPTH CWSEL CRlWS WSELK EO HV HL OLOP8 L.BANK ELEV 
QROB ALOB ACH &ROB VOL TWA R-BANK ELEV 

0 QLOB QCH 
"ROB XNL XNCH XNR WTN ELMIN SSTh TIME VLOS VCH 

SMPE XLOBL X I C H  XLOBR ITRIXL I D C  
ICOW C o r n  TOPWID ENDST 

3280 CROSS SECTION 12.13 EXTENDED . I8  FEET 

1101 HY CWWDED MORE THW HVlNS 

CCHV- ,100 CEHV- ,300 
tSECNO 12.194 

3301 HV CHANOEO MORE THXN W I N S  

FCD 97-04 
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3686 20 TRIALS ATTEMPTED WSEL.CWSEL 
1 6 9 1  PROBABLE MINIMTIM SPECIFIC ENERGY 

CCHV- ,100 CEEV- ,900 
*SECNO 12.313 

3265 DIVIDED FLOW 

3301 XV CHPNDED MORE THPN HVINS 

3301 WaRNINO: COINEYPNCE CHPNOB OUTSIDE OP IICCEPThBLE W O E ,  XPJTIO - 1.75 

SECNo DEPTH CWSEL CRIWS WSELK EG KY BL OLOSS L-BLNK ELEV 

Q QLOB QCH QROB ALOB ACH AROB VOL TWL R-BPNK ELEV 

TIME VLOB YCH "ROB XNL XNCH XNR WTN ELMIN SSTA 

SLOPE XLOBL XLCH XLOBR ITRIAL IDC , ICDNT COME m P w I D  BNDST 

C O N -  ,100 CEHV- ,300 
.SECNO 12.d20 

3265 DIVIDED PLOW 

3280 CROSS SECTION 12.42 EXTENDED .32 PEE? 

CCHV- ,100 CEHV= ,300 
SSECNO 12.511 

3265 DIVIDED FLOW 

3280 CROSS SECTION 12.51 EXTENDED - 2 8  FEET 

CCHV- ,100 CEHV= -300 
'SECNO 12.606 

3265 DIVIDED PLOW 

1280 CROSS SECTION 12.61 EXTENDED .16 FEET 

SECNO DEPTH CWSEL CRIWS WSELK EC HV HL OLOSS I-ZPNK ELEV 

Q QLOB QCH QROB &OB ACE M O B  VOL TWli R-BPNK ELEV 
TIME VLOB VCH "ROB XNL XNCH XNR WTN ELMIN SSTA 
SLOPE XLOBL XLCH X M B R  ITRIAL 1DC ICON? CDPAR TClPWID EDmST 

3 2 5 5  DIVIDED FLOW 

3280 CROSS SECTION 12.10 EXTENDED .I3 FEET 

12.701 10.73 1270.81 . O O  .OO 1271.36 .54 2.17 .02 1271.92 

30188.8 1325.2 10667.9 8115.7 783.6 2935.1 $930.1 2222.8 505.8 12?0.40 
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CCHY. , 100  CEHV- , 3 0 0  
rBECNO 11.801 

1265 DIVIDED FLOW 

laso CROSS SECTION 12.80 EXTENDED 1.50 P E R  

.00 .OG IZ?3.03 .63 1.64 .03 1275.01 
12.801 12.17 1272.110 

lo39g,6 1406.6 26880.0 2113.0 689.6 1998.7 1236.4 2312.3 543'2 1a72'57 
7 2 . 0 4  6 . 1 2  1.63 ,060 ,035 ,110 ,000 1260.21 8567.00 

5 2 5 .  5 3 5 .  3 0 0 .OO 2292.86 11991.27 
.002$81 565. 

CCHY; ,100 CEHV- ,300 
.SECNO 12.896 

3155 DIVIDED FLOW 

CCHV- ,100 CEHV- ,300 

rSECNO 12.991 

3 2 6 5  DIVIDED FLOW 

3302 W m N I N G :  CONYEYPlNCE CHWICE OUTSIDE OF ACCEPTABLE W G E .  KRXTIO - 1.66 

1 PAGE 62 
I80CT33 10:32154 

HV HL 0 ~ 0 5 5  L-BANK ELEV SECNO DEPTH CWSEL CRIWS WSELK EO 
QROB &LOB liCH AROB VOL TWA R-BIUIK ELEV 

Q QLOB QCH 
VROB XNL XNCH XNR WTN ELMIN SSTA 

TIME VLOB VCH 
SLOPE XMBL XLCH XLOBR ITRIAL IDC 

ICONT C o w  TOPWiD EWOST 

3265 DIVIDED FLOW 

. O O  1275.54 .74 .Pb .08  1279.35 
11.076 1 .  1274.81 .00 . 3 0 1 8 0 . 9  118.7 . O  6191.4 110.9 2187.3 576.7 1278.53 

30199.6 
, 0 0 0  ,035 ,110 , 0 0 0  1262.37 9682.63 1.01 .00 6 . 9 0  1 . 0 1  

2 0 0 
.00 492.61 11666.84 

,001305 5 2 0 .  4 5 4 .  4 5 5 .  

CCHV- ,100 CEHV- , 3 0 0  
SSECNO 13.151 

3265 DIVIDED FLOW 

.OO 1276.16 .90 .57 
.OS 1 2 7 9 . 0 7  

13.151 11.07 1115.17 . 0 0  
. O  10395.1 4.5 .O 4000.8 

9 . 7  2 5 2 5 . 7  580.9 1277.21 
10199.6 

. 47  ,000 ,035 ,110 , 0 0 0  1262.20 9755.95 
1.05 . O O  7 . 6 0  

2 0 0 . o o  137.9h 11557.63 
,001630 520. 193. 170. 

CCHYI ,100 C ~ X V -  ,300 
.SECNO 13.161 
,280 CROSS SECTION 11.16 EXTENDED .91 FEET 

1101 RY CHWGED MORE THAN HVINS 

1685 20 TRIALS hTPEMPTED WSELICWSEL 
1691 PROBABLE EIINIMUM SPECIFIC ENERGY 
1720 CRITICAI DEPTH ASSWED 

.OO 1281.71 1.40 .15 . 1 5  1280,81 
11,161 7.66 1282.31 1282.31 
30199,6 641,9 26935.6 2822.1 289,o 2614.7 2239.4 1531.6 583.1 

,060 ,035 ,110 ,000 1274.65 9476.80 1.05 2.22 10.07 1.26 
5 1 .  1 0 .  1 0  IP 0 .00 2651.21 12128.02 ,006117 1 5 .  

1 
l8OCT99 10112854 

MI HL oLOSS >-BANK ELEV SECNO DEPTH CWSEL CRIWS WSELK EG 

FCD 97-04 
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Q QLOB QCH OROB ALOB ACH &ROB YOL TWii R-BLNK BLEV 

TIME VLOB VCH "ROB XNL XNCH XNR WRY ELMIN SSTli 

SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT C O W  MPWiD ENDST 

CCHV; ,100 CEHV- - 3 0 0  
11SECNO 13.185 

2 2 5 5  DIVIDED FLOW 

32.80 CROSS SECTION 13.19 EXTENDED .11 FEET 

3301 KY CHLNGED MORE THAN W I N S  

7185 MINIMIX4 SPECIBIC ENERGY 
1720 CRITICAL DEPTH ASSUMED 

1m0 P M P R o n C H N E M  STATIONS- 9719.6 10293.4 TYPE- I TIIRGET= -9719.600 

CCWV; ,100 CEHV- , 3 0 0  
SSECNO 13.227 

1265 DIVIDED FLOW 

3280 CROSS SECTION 11.23 EXTZNDED .64 FEET 

1301 HY CHANCED MORE THI\N HVINS 

la70 ENCROACHMENT STATIONS- 9777.5 12689.3 TYPE- I TRRGET- 
ELENCL- 1281.85 ELZNCRn 100000.00 

13.227 lO.l2 1284.94 1284.67 . O O  1286.14 1.20 

10399.5 1150 1 21739.4 5110.2 859.0 2 3 9 0 . 0  4151.1 

1.06 1.80 9.93 1.21 ,060 , 0 3 5  ,110 

,003141 3 3 5 .  115. 150. 6 14 D 

180CT99 10>12,54 

SECNO DEPTH CWSEL CRIWS WSELK ED W 
0 OLOB QCH OROB &LOB ACH AROB 
TIME VLOB VCH "ROB XNL XNCH XNR 

SLOPE XUIBL YLCX XLOBR ITRliUi IOC ICONT 

CCHY- ,100 CEHY- , 3 0 0  
fSECNO 13.325 

1265 DIVIDED PLOW 

la80 Cnoss SECUoN 1 3 . 3 3  EXTENDED .71 FEET 

7185 MINIMm SPECiFlC ENERGY 
1720 CRITICAL DEPTH ASSWED 

: 9874.4 12522.4 TYPE- I TARGET- 1470 ENCROhCHMENT STATIONS; 
ELENCL; 1 2 8 1 . 0 0  ELENCR- 100000.00 

11.125 10.81 1287.51 1287.51 . O O  1289.11 1.60 
30693.7 l70.2 24913.6 5609.9 168.7 2215.1 4027.8 

1 O R  1 0 1  11.75 1.19 ,060 , 0 3 5  ,110 

CCHV; ,100 CEHV- , 3 0 0  
SSECNO 13.420 

3265 DIVIDED FLOW 

,280 CROSS SECTION 13.42 zaTeNneo 1 . 0 2  FEET 

3301 HV CHIWOED MORE 7'S.W W I N S  

1302 WARNING: CONVEYlUUCE CHRNOE OUTSIDE OF iiCCEPTiiBLE RANGE. -TI0 - 

PAGE 64 

"l OLOSS L-BRNX ELEY 
VOL TWX R-BMIK ELEY 
WTN ELMIN SSTA 
C O W  TOPWID ENDST 
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SECNO DEPTH CWSEL CRlWS WSELK EG i(Y HL OLOSS L-BANK ELEV 
QROB U O B  ACH &ROB VOL TWA R-BIINK ELEV 

Q QLOB QCH 
"ROB XNL XNCR XNR WTN ELMlN SSTR TIME YLOB VCH 

SLOPE YLOBL XLCH XLOBR ITRIAL IDC ICONT COiUIR TOPWID ENDST 

1 2 6 5  DIVIDED FLOW 

3 3 0 1  HY CHANOED MORE THW HViNS 

7 1 8 5  MlNlMllM SPECIFIC ENERGY 
n s a  CRITICRL DEPTH ASSUMED 

CCHV. ,100 CEHY- , 3 0 0  
*SECNO 1 1 . 6 1 9  

3 1 6 5  DIVIDED FLOW 

3 2 8 0  CROSS SECTION 13.62 EXTENDED 1.75 FEEr 

, 3 0 1  HV CHANGED MORE THhN HVINS 

3265 DIVIDED FLOW 

3 4 7 0  BNCROIICHMENT STATlONSn . O  1 1 3 4 0 . 5  TYPE- 1  TRRDET. 1 1 1 4 0 . 4 8 0  

1 
isOCT99 1 0 : 3 2 m 5 4  

SECNO DEPTH CWSEL CRIWS WSELK ED HY HL OLOSS L-BWK ELEV 
QROB &LOB ACH AROB VOL TWh R - B W K  ELEV 

0 QLOB QCH 
"ROB XNL XNCH XNR WTN ELMIN SSTA TIME VLOB YCH 

SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICOW COMR TOPWID ENDST 

CCHV. ,100 CEHV- , 3 0 0  
1 4 9 0  W CARD USED 
* S E W 0  1 3 . 1 4 2  

CCHV- ,100 CEHV- . I 0 0  
1490 W CARD USED 
'SECNO 13.618 

147n PNCROACHMENT STATIONS- . O  I O L 4 0 . 1  TYPE. 1 TARGET- 10 . . 

FCD 97-04 
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,100 CEHY- , 3 0 0  
1490 NX CliRD USED 
*SECNO 13.918 

3301 XY CHRNOEO MORE THAN WVINS 

3685 2 0  TRIALS XTCEMPTED WSEL.CWSEL 
3693 PROBABLE MINIMUM SPEClPIC ENERGY 
3710 CRITICAL DEPTH XSSUMED 

SECNO OEPW CWSEL CRIWS WSELK ED HV HL OLOSS L-BIWK ELEV 

0 QLOB OCH QROB *LOB ACH &ROB YOL TWli R-BANK BLEV 

TIME VLOB VCH "ROB XNL PNCB XNR WTN ELMIN SSTA 
SLOPE XLOBL YLCW XLOBR ITRIAL IDC ZCONT CORAR MPWID ENDST 

CCHVn ,100 CEHV- ,300 
lSECNO 11.013 
3280 CROSS SECTION 14.01 EXTENDED . 3 ?  FEET 

3301 XV CH11l*OED MORE T H U  HYINS 

3302 WIIRNIND: CONVEYANCE CHANCE OUTSlDE OF WCEPTABLE RANGE, KRATIO = 1.55 

,470 ENCROIImMEIPI. STATIONS= 4 . 0  l23+3.7 TYPE- I TATIOET; -9113.960 

ELENCL- 1301.10 GLENCR- 100000.00 
14.013 11.62 1307.37 . O O  .OO 1308.01 .66 2.90 .12 1305.05 

31300.1 119.1 18181.7 12955.8 244.7 2160.1 7616.1 3263.5 825.8 1303.66 

1.24 . 6 5  8.42 1.70 ,110 ,038 ,110 , 0 0 0  1295.75 9352.09 

, 0 0 3 3 3 9  6 1 0 .  5 1 4 ,  723. 3 0 0 . 0 0  3591.62 12943.71 

CCHY- ,100 CEHV- .I00 
*SECNO 14.l.03 

3265 DIVIDED FLOW 

3280 CROSS SECTION 14.10 EXTENDED .75  FEET 

3301 HV CHiUIGEO MORE THAN WINS 

9400.1 13091.8 TYPE; 1 TARGET- - 9 4 0 0 . 0 8 0  

CCHV- ,100 CEWV- 3 0 0  
-SECNO 16,197 

3265 DIVIDED FLOW 

SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS L-BANK ELEV 

0 QLOB PCH QROB ALOB ACH &ROB VOL TWA R-BRNK ELEV 

TIME VLOB VCH "ROB XNL XNCH XNR WTN ELMIN SSTA 
SLOPE XLOBL XLCH Y M B R  ITRIAL IDC I C O W  COPAR TOPWID ENDST 

3280 CROSS SECTION 11.10 EXTENDED - 3 0  FEET 

3301 $3'4 CHWGED MORE THRN HViNS 
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CCHV- , 1 0 0  CEHV- ,100  
'SECNO 1 9 . 3 7 9  

1 2 6 5  DIVIDED PLOW 

CCWY- ,100  CEW- , 3 0 0  
.SECNO 1 4 . 4 9 5  
3 2 8 0  CROSS SECTION 1 4 . 4 9  EXTENDED . 8 7  BEET 

CCHV- , 1 0 0  CEHV- , 3 0 0  
'GECNO 1 4 . 5 9 9  

1 
IBOCT99 1 0 1 3 Z i 5 4  

SECNO DEPTH CWSEL CRIWS WSELK EC HY HL OLOSS I-B.WX ELEV 
QROB ALOB ACX &ROB VOL TW& R - B W K  ELEV 

Q QLOS OCH 
YROB XNL XNCH iXNR WTN ELMIN SSTA TIME VLOB VCH 

SLOPE XLOBL XLCH XLOBR ITRIAL InC ICONT CORAR TOPWID ENDST 

3 2 8 0  CROSS SECTION 1 4 . 6 0  EXTENDED . 2 9  FEET 

1302 WRRNINOl CONVEYANCE CHANGE OUTSIDE OF IICCEPTABLE W E ,  K M T l O  - 1 . 5 4  

CCHY- ,100 CEHV- , 3 0 0  
.gecNo 1 6 . 6 5 3  

3 2 6 5  DIVIDED rlow 

1102 WARNING, CONVEYANCE CHWOE OWSIDE OF ACCEPTABLE W O E ,  KRATIO . . 5 8  

14.653 7 . 6 2  u a r . s a  .on .oo  1 3 2 5 . 5 3  . 6 1  2 .14  
. 0 9  1 1 2 3 . 4 0  

3 2 4 9 7 . 5  3 4 5 8 . 8  1 8 1 1 3 . 3  1 0 9 1 5 . 4  9SI.B 2251.3 5 1 9 8 . 6  4139.3 1 1 5 5 . 1  1324.00 
1.0 3 . 6 3  a . 0 5  a . 1 0  , 0 5 8  , 0 3 8  ,110 , 0 0 0  1 3 1 7 . 3 0  8 8 5 2 . 6 2  

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

CCHV- ,100 CEHV- , 3 0 0  
*SECNO 14.752 

3 2 6 5  DIVIDED FLOW 

3 3 0 2  WiiRNINOl COWEYANCE CHANGE OUTSIDE OF ACCEPTABLE RRNDE, KRATIO - 1 . 4 6  

CCW- ,100 CEHV- .300  
"SECNO 1 4 . 5 5 0  

1 
i 8 0 c ~ 9 9  1 0 ' 3 2 3 5 4  

~ E C N O  DEPTH CWSEL CRIWS WSELK ED HV HL 0 ~ 0 %  L - B W X  ELEV 
QROB liW8 ACH AROB VOL TWA R - B W K  ELEV 

Q QLOB OCH 
VROB XNL YNCH XNR Wm ELMIN SSTA TIME "LOB VCH 

SLOPE XLOBL YLCH XLOBR ITRIAL IDC ICONT C O W R  TOPWID BNDST 

3 2 5 5  DIVIDED PLOW 

,280 CROSS SECTION 14.85 EXTENDED 1 . 9 4  FEET 
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NO- 8948.3. 12686.7 TYPE; I TARGET- -8948.280 

CCHY; 1 0 0  CEHV- , 3 0 0  
-SECNO 1 4 . 9 4 5  

3265 DIVIDED FLOW 

3301 HY CHWUICED MORE THM HVINS 

3302 WRRNING: CONVEYANCE CHWDE OUTSIDE OF IICCEPTABLE PANDE, KRATlO - 1.66 

CCHY- ,100 CEW- ,300 
149a NS C%Rn USED 
*SECNO 1+.983 

3265 DIVIDED PLOW 

1301 HY CHANGED MORE THW HHYINS 

3 5 8 5  2 0  TRILLS LTTEMPTED WSEL,CWSEL 
3693 PROBABLE MINIMW SPPCIEIC ENERGY 
1720 CRiTlChL DEPTH hSSUMED 

SSCNO DEPTH CWSEL CRIWB WSELX EG HV HL OLOSS II-BANK ELEY 
OROB &LOB ACH AROB VOL TWh R-BAN* ELEY 

0 QLDB QCH 
T ~ M E  "LOB VCH "ROB XNL XNCH XNR W T N  ELMIN SSTA e SLOPE XLDBL XLCH XLOBR 1TRlP.L IDC ICONT CORliR TOPWID ENDST 

cCHV- ,100 CEHV- ,200 
la90 Mi CARD USED 
*SECNO 15.049 

3265 DIVlDED FLOW 

3 2 8 0  CROSS SECTION 15.05 EXTENDED . B B  FEET 

3301 HV CHANGED MORE TWW "TINS 

1302 WARNINDI CONVEYANCE CHWINGB OUTSIDE OF ACCEPTABLE W O E ,  KRIITIO = 2 . 6 0  

CCHV- ,100 CEHV- ,300 
1490 NH CliRD USED 
rSECNO 15.144 

3265 DIVIDED BLOW 

3301 RV CHANGED MORE THAN HVINS 

3302 WARNING: CONVEYANCE CHANGE OUTSiDE OP ACCEPTABLE W F E ,  XUTIO = .62 

3470 ENCROACXMENT STATIONS- 974A.O 13809.9 TYPE- I TaRCET- -?1*4.000 

lSOCT99 10832:54 
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SECNO DEPTH CWSEL CRIWS WSELK En HV HL oLOSS L-BnNK ELEV 
QROB ALOB ACW AROB VOL TWA R - B W K  ELEY 

0 QLOB OCH 
YROB XNL XNCH XNR WTN ELMIN SSTA TINE "LOB VCH 

SLOPE XLOBL XLCH XLOBR ITRIAL IDC 
ICONT COUR TOPWID ENOST 

TN SPLIT PLOW AT RICXT END POINT FROM RM 9.358 TO RM 9.984 

TOTAL AVO MAX AVO TOP TOP 
AREA VELOCITY DEPTH DEDTH WIDW WIDTH 
' . O  . o o  .on .OO 4 2 0 . 0  .o 

R S Q  QCOMP ERPAC TASQ TCQ T l i s E R  NITER DSWS USWS DSSNO USSNo 

. a 0  .no . O D  .a0  .OO . O O  12 1199.475 1199.907 9 . 9 5 8  9.984 

TN S P L I T  FLOW AT RIOHT END POINT FROM RM 9 . 9 8 6  TO RM 9.997 

TN SPLIT P M W  AT RIOHT END POINT FROM RM 9.997 TO RM 10.096 

TN SPLIT PLOW AT RICHT END POINT FROM RM 10.096 To RM 10.176 

TOTAL ARC DMP-X AVG TOP TOP 
~ R E A  V E L O C I n  DEPTH DEPTH WIDTH WIDTH 

. O  . o o  . O D  . 6 0  570.0 .0 

ASQ QCOMP ERPAC TASQ TCa TaB~R NITER osws USWS DSSNO USSNO 

.oo . 0 0  .a0  .on l a  1 2 0 2 . 8 7 9  1 2 0 4 . 4 2 7  10.096 10.176 . o o  .00 

TN SPLIT FLOW AT RIGHT END POINT FROM RM 10.116 TO RM 10.271 

TH SPLIT PLOW AT RiOHT END POINT FROM RM 10.271 TO RH 10.340 

TOTAL AVG MRX AVG TOF TOP 
&RE& VELOCITY DEPTH DEPTH WIDTH WIDTH 

.O ,00 . 0 0  .00 250.0 . 0  

ASP OCOMP ERRAC TASQ TCQ TmER NITER osws USWS DSSNO USSNO 

.oo .oo .oo  .OO . O O  12 1206,905 1208.857 10.271 10.348 .00 

TN S P L I T  FLOW AT RIGHT END POINT PROM RM 10.348 TO RM 10.443 

TOTAL AVG MRX AVO TOP 
ARE& VELOCITY DEPTH DEPTH WIDTH W l D m  

g g , 2  . 3 1  . + 5  .21 150.0 261.0 

ASQ QCOMl ERPAC TASQ 
TCQ mBER NITER D ~ W S  USWS DSSNO VSSNO 

18.11 18.08 .17 18.11 18.08 .17 12 1208.857 1211.252 10.348 10.443 

TN SPLIT FLOW XT LTRIOHT END POINT FROM RM 10.443 TO RM 10.517 

TOTAL AYG M u  AVG TOP TOP 
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AREA VELOCITY DEPTH DEPTH WIDTE W I m  
714.0 . 5 2  2.70 1.35 510.0 528.4 

A 5 0  QCOMP ERPvZC TASQ TCQ T-ER NITER DSWS USWS DSSNO USSNO 
441.14 4 4 1 . 0 9  .01 4 5 9 . 2 6  459.17 .02 12 l211.252 1214.702 1 0 . 4 4 3  10.517 

I 
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TN S P L I T  PLOW AT RIGHT END POINT PROM RM 10.517 TO RM 10.612 

TOT&= AViVO MAX iiVG TOF W P  
ARE2 VELOCiTY DEPTW DEPTH WlDTH WIDTH 
706.7 1.86 2.70 1.58 420.0 4 2 0 . 0  

ASQ QCOMP ERRAC TXSQ TCQ TABER NlTER DSWS USWS DSSNO USSNO 
1315.63 1316.83 . 0 2  1775.88 1775.00 .01 I2 1214.702 1217.132 10.517 10.612 

TN SPLiT FLOW AT RIGST END POlNT FROM RM 10.612 TO RM 10.699 

TOT& RVG MAX AVG TOP TOP 
AREA VELOCITY DEPTH DEPTH WIDTii WIDTH 
3 5 7 . 3  1.02 1.33 . 8 0  4 6 0 . 0  $ 6 0 . 0  

ASQ QCOMP B R U C  TASQ TCQ TABER NITER DSWS USWS DSSNO USSNO 
17+.43 374.73 .08 Zii0.31 2110.71 . 0 2  12 1217.112 1218.969 10.612 10.699 

TN SPLIT FLOW AT RIGHT END POINT FROM RM 10,699 TO RM 10.803 

TOTAL AVG MAX AVO TOP TOP 
AREA VELOCITY DEPTH DEPTH WIDTH WIDTH 
963.8 1.03 1 .  1.72 5 6 0 . 0  5 6 0 . 0  

l iSQ QCOMP E R U C  TASQ TCQ TABER NITER DSWS USWS DSSNO USSNO 
995.91 995.91 . O O  3145.23 3146.64 .01 12 1218.969 1223.411 10.699 10.803 

TOThL AVO M U  AVO TOP TOP 
ARE& VELOCITY DEPTH DEPTH WIDTH WIDTH 
675.8 1 9  3.07 1.81 370.0 1 1 0 . 0  

ASQ OCOMP ERPvZC TASQ TCQ TABER NITER DSWS USWS DSSNO VSSNO 
1310.45 1308.90 .12 4416.68 4945.5& .01 12 1223.411 1224.056 10.803 10.862 

TN SPLIT FLOW AT RIGHT END POINT PROM RM 10.862 TO RM 10.917 

TOTAL AVO MLV AVVC TOP TOP 
ARB& Y E L O C I N  DEPTH DEPTH WIDTH WIDTH 
511.8 1 . 4  2.88 1.83 280.0 280.0 

ASQ QCOMP E R U C  TASQ TCQ TIlBER NITER DSWS USWS DSSNO USSNO 
127.61 727.11 . 0 7  5184.32 5 1 8 2 . 5 7  .03 1 2  1224.056 1227.510 10.862 10.917 

TW SPLIT PLOW AT &EFT END POINT FROM RM 10.862 TO RM 10.917 

ASQ QCOMP ERRAC TASQ TCQ TABER NiTER DSWS USWS DSSNO USSNO 
271 .54  271.61 .02 5451.86 5154.28 . 0 3  12 1224.056 1 2 2 1 . 5 1 0  10.862 10.917 

TOTAL AVG M U  AVO T O F  TOP 
AREA VELOCITY DEPTH DEPTH WIDTH WIDTH 
424.5 2."< 2.88 1.70 250.0 2 5 0 . 0  

RSQ QCOMP E R W ~ C  T&BQ TCQ T-BER NITER DSWS USWS DSSNO USSNO 
1 0 3 6 . 0 2  lon.21 .11 6491.88 6491.49 .01 12 1227.510 1228.641 10.917 10.980 

TW SPLIT FLOW AT LEFT END POINT PROM RH 10.917 TO RM 10.980 

ASQ QCOMP E R ~ C  TASQ TCQ TXBER NITER DSWS usws DSSNO USSNO 
506.41 507.21 .I6 6998.30 6998.70 .01 12 1227.510 1228.641 10.917 10.980 

TN SPLIT FLOW l i T  RIGHT END POilST FROM RM 10.980 TO RM 10.995 

TOT- AVG M A X  AVG TO? TOP 
AREA VELOCITY DEPTH DEPTH WIDTH WIDTH 
129.0 1.23 1.68 1.07 120.0 120.0 

A S  QCOMP ERPAC TASQ TCQ T B E R  NITER DSWS USWS DSSNO USSNO 
158.28 158.16 .OS 7 1 5 6 . 5 8  7157.06 .01 12 1228.641 1210.749 10.980 10.936 
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TW SPLIT BLOW RT LEFT END POINT FROM RM 10.98 TO RM 10.396 

ASP QCOMP ERRAC TASQ TCQ TABER NITER 06"s USWS DSSNO USSNO 
. 00  . 0 0  . 0 0  7 1 5 6 . 5 8  1117.06 .01 12 1218.641 1210.749 10.980 10.996 

I 
1 0 : 1 2 2 5 4  

PAOE 7 1  
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TN SPLIT FLOW AT RIOHT EN0 POINT PROM RM 10.996 TO RM 11.030 

TOTAL AVO MAX AVO TOF TOP 
RREA VELOCITY DEPTH DEPTH WIDTH WIDTH 
155.9 .41 2.07 1.87 190.0 190.0 

ASQ QCOMP ERRRC TASQ TCQ TRBER NITER DSWS USWS DSSNO USSNC 
146.05 146.09 .Ol 7302.61 7303.16 .01 12 1230.7d9 1211.217 10.996 11.030 

TW SPLIT PLOW AT LEFT END POINT FROM RM 10.996 TO RM 11.030 

ASQ QCOMP ER-C TASQ TCQ TABER NIVRR DSWS USWS DSSNO VSSNO 
. D O  .OO . 0 0  7102.63 1101.16 .01 12 1210,749 1211.217 1 0 . 9 9 5  11.010 

TN SPLIT FLOW hT RIGHT END POINT PROM RM ll.01 M RM 11.129 

TOTAL &YO MAX AVO TOP TOP 
RREh VELOCITY DEPTH DEPTH WIDTH WIDTH 

8 . 6  .14 .17 . 0 9  5 5 0 . 0  9 9 . 5  

ASQ QCOMP ERRAC TASQ rcQ TAssR NITER Dsws USWS DSsNO USSNO 
2.09 2.09 .10 7301.71 7105.25 .01 ' 12 1211,217 1211.385 11.030 11.129 

TW SPLIT FLOW AT LEFT END POINT PROM RM 11.03 M RM 11.129 

RSQ QCOMP ERRAC TASQ TCQ TiiBER NITER DSWS USWS DSSNO USSNO 
101.58 301.56 . 0 1  7606.10 7606.81 .01 

12 1213.217 1212.185 ll.010 11.129 

TN SPLIT PLOW AT RIOHT END POiNT FROM RM 11.129 TO RM 11.188 

TOTAL AVO M A X  2°C TOP TOP 
AREA YELOClTY DEPTH DEPTH WIDTH WIDTH 

0 .OO .00 .00 260.0 . O 

RSQ QCOMP ERRAC TASQ TCQ TRBER NITER DSWS USWS DSSNO USSNO 
.OO . O O  . 0 0  7605.30 7506.81 . 0 1  12 1 1 1 2 . 1 8 5  1232.331 11.129 11.188 

TW SPLIT PLOW hT LEFT END POINT FROM RM 11.129 TO RM 11.188 

hSQ QCOMP ERRRC TASQ TCQ ThBER NITER DSWS USWS DSSNO USSNO 
889.07 889.15 .O1 8495.18 8196.17 .01 12 1232,385 1232.931 11.129 11.188 

TW SPLIT FLOW liT LEPT END POINT PROM 8 M  ii.lB8 TO RM 11.241 

RSQ QCOMP ERRRC TASQ TCQ ThBER NITER CSWP USWS DSSNO USSNO 

311.28 lb1.17 .03 8836.66 8837.51 .Ol 2 1 2 3 2 9 3  2 11.188 11.243 

TW SPLIT BLOW AT LEFT END POINT FROM RM 11.241 TO RM 11.301 

ASQ QCOMP ERPAC TASQ TCQ TRBER NITER 09WS USWS DSSNO USSNO 
.iB .58 4 8817.14 8838.11 . Ol 12 1211.144 1213.514 11.2d3 11.301 

TN SPLIT FLOW AT RIOHT END POINT FROM RM 12.194 M RM 12.313 

TOTRL WG MAX AVG TOP TOP 
AREA VELOCITY DEPTH DEPTH WIDTH WIDTH 

. O  .00 .OO . 0 0  100.0 .o 

ASQ QCOMP ERPAC TASQ TCQ TRBER NITeR DSWS USWS DSSNO USSNO 
.OO .OO .OO 8817.211 8838.11 .01 12 1251.828 1260.679 12.194 12.311 

TN SPLIT PLOW &T RIGHT END POINT PROM RM 11.111 M RM 12.420 

TOTAL W G  MRX RVC TOP TOP 
AREA VELOCITY DEPTH DEPTH WIDTH WIDTH 

,9 .I3 I . 0 6  510.0 1 4 , O  

Q QCOMP E R U C  TASQ TCQ TABER NITER DSWS USWS QSSNO USSNO 

.11 .II .I6 8817.35 8838.21 .01 12 1260.679 l263.126 12.111 12.4ao 
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TN SPLIT PLOW AT RIOHT END POINT FRO* RM 12.420 TO RM la.511 

TOTAL AVO M R X  W C  TOP TOP 

 RE& VELOCITYDEETH OEPW WIDTH WIDTH 
27.6 . 2 5  . 2 8  .I2 190.0 226.4 

RSQ QCOMP ERRRC TASQ TCQ TiiBER NITER DSWS 
USWS OSSNO USSNO 

6.83 6.81 . 0 0  884s.18 8845.06 .01 12 1163.126 1265.284 12.420 12.511 

TN SPLIT FLOW iiT RlOHT END POINT FROM RM 12.511 TO RM 12.606 

TOTbJ, AYC MRX RVO TOW TOP 
RRBh VELOCITY DEPTH DEPTH W l D M  WIDTH 
310.6 . 9 2  1.19 ,71 P50.0 450.0 

aSQ QMMP ERRRC TASQ TCQ ThBER NITER DSWS USWS DSSNO USSNO 
2 9 5 . 5 4  295.50 .01 9119.12 9140.56 0 1  12 1265.284 1268.461 11.511 12.606 

TN EPLlT PLOW AT RIGHT END POINT PROM RM 12.506 TO RM 1 2 . 7 0 1  

TOTAL RVD MIU: XVC M F  TOP 

ARE& VELOCITY DEPTH DEPTH WIDTH WIDTH 
2 1 5 . 7  .I2 . 4 0  .29 770.0 770.0 

ASQ QCOMP E R M C  TASQ TCQ TaBER NITER OSWS USWS DSSNO USSNO 
72.99 72.96 . 0 7  9212.71 9211.50 ,01 12 1268.461 1270.825 12.606 12.701 

TN SPLIT FLOW AT RTOHT END POINT FROM RM 12.701 TO RM 12.801 ' 

TOTX nVG MRX AVC M F  TOP 
EIREI? YEMCITY DEPTH DEPTH WIDTH WIDTH 
13.8 .I2 .13 .16 460.0 207.6 

RSQ QCOMP EBRRC TXSQ TCQ TABEP. NITER DSWS USWS DSSNO USSNO 
10.82 10.80 . 2 0  9223.53 9224.30 01 11 1270.825 1211.404 12.701 12.801 

TN SPLIT FLOW hT RIGHT END POINT PROM RM 12.801 TO RM 12.896 

TOTAL AVD MLX ~ V G  TOP m P  
AREA YELOCIn DEPRi DEPTH WIDlX WIDTH 

. O  . 0 0  . 0 0  .OO 360.0 . 0  

ASQ QCOMP ERRRC TASQ TCQ TABER NITER DSWS USWS DSSNO USSNO 
. O O  . O O  .OO 9223.53 9224.30 .01 i a  1 2 7 2 . 4 0 4  1zr3.1e1 ~z.aai lz.8~6 

TN SPLIT FLOW AT BTGHT END POINT PROM RM 11.227 TO RM 13.325 

MTm AYD M U  hVG TOP TOP 

SREII YEMCIW DEPTH DEPTX WIDTB WIDTH 
163.1 .81 7 .67 5 4 0 . 0  5 4 0 . 0  

ASQ QCOMP E R U C  TASQ TCQ TABER NITER DSWS USWS DSSNO USSNO 
294.10 294.011 .OO 9111.63 9118.19 .Ol 11 1284.918 1287.507 13.227 13.125 

TN SPLIT FLOW AT RlOHT END POINT BROM RM 13.325 TO RM 11.42 

TOTAL AVO MRX AVO m F  TOP 
ARE& VELOCITY DEPTH DEPTH WIDTH WIDTH 
5 8 8 . 9  .95 1.02 .86 450.0 450.0 

ASQ QCOMP ERRRC TASQ TCQ TABBR NITER DSWS USWS DSSNO USSNO 

312.41 172.10 .03 9890.03 9890.69 .01 12 1287.507 1190.021 11.325 13.420 

TN SPLIT FLOW AT BIGHT END POINT PROM RM 11.42 TO RM 1 3 . 5 2 4  

TOTiiL 1\YG MRX AVG TOP TOP 
AREA YELOCIW DEW" DEPTH WlDTH WIDTH 
216.5 .67 1.02 .sl 470.0 424.0 

ASQ QCOMP ERRRC TASQ TCQ TABER NITER DSWS USWS DSSNO USSNO 
1M.90 145.94 .Ol 10015.91 10036.63 .01 IZ 1aso.ozi lasi.189 13.4ao 11.524 

a TN SPLIT FLOW AT RIOXT END POINT FROM RM 13.542 TO RM 11.619 

TOTAL liVO MRX ULVC TOP TOP 
IIREh VELOCITY DEPTH DEPTH WIDTH WIDTH 
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ASQ QCOMP ERWC TASQ TCQ TaBER NITER DSMS USWS DSSNO USSNO 
.OO .OO .OO 10035.91 10036.63 .Ox 12 1291.389 1 1 9 3 . 7 5 7  13.524 11.619 

1 
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TN SPLIT BLOW AT RrCHT END POINT PROM RM 13.619 TO RM 13.68 

TOTAL AVO MRX AVO TOP TOP 
AREA VELOCITY DEPTH DEPTH WIDTH WIDTH 

. O  .OO .OO . O O  398.0 .O 

ASQ OCOMP ERPAC TASQ TCQ TABER NITER DSWS USWS DSSNO USSNO 
.oo  , a 0  .OO 10035.93 10036.63 01 12 1293.757 1294.170 11.619 13.680 

TN SPLIT BLOW AT RIGHT END POINT FROM RM 13.68 TO RM 13.742 

TOTAL AVO M U  AVG TOP TOP 
ARE& VELOCITY DEPTH DEPTH WIDTH WIDTH 

.O .OO .OO . O O  430.0 .O 

ASP QCOMP ERPAC TASQ TCQ TliBER NITER DSWS USWS DSSNO USSNO 
.oo  . U O  . o o  10035.91 iOOl6.63 .01 12 1294.170 1294.871 13,680 13.742 

TN SPLIT BLOW AT RIGHT END POINT PROM RM IJ.7$2 TO RM 13.818 

TOTAL &YO M U  AVO TOF TOP 
AREA VELOCITY DEPTH DEPTH WIDTH WIMH 

0 . O O  .00 .oo 3<a.o .O 

iiSQ QCOMP ER-C TASI) TCO TRBER YITER DSWS USWS DSSNO USSNO 
.OO .OO .OO 10035.93 10036.63 .01 IZ 1291.871 129s.434 11.7ba 1 3 . a l a  

TN SPLIT PLOW AT RIGHT END POINT FROM RM 11.818 TO RM 13.918 

TOTAL ilYO MRX hVG TOP TOP 
1IREII VELOCITY DEPW DEPTH WIDTH WIDTH 

0 . 0 0  . O O  , 0 0  520.0 0 

&SO QCoMP E R ~ C  TASQ TCQ TTissR NITER DSWS USWS DSSNO USSNO 

, O O  - 0 0  . O O  10035.93 10036.63 .Ol 12 1295.434 1303.098 13.818 13.918 

18OCT99 10#32:54 
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TN SPLIT FLOW AT PTGHT END POIM FROM RM 13.918 TO RM 14 .013  

T U T ~ L  liYG M U  AVG TOP TOP 
SREh VELOCITY DEPTH DEPTH WiOTH WIDTH 
1 6 9 . 7  . 5 2  . 7 9  .32 691.0 514.7 

ASQ QCOMP ERPAC TASQ TCQ TllBEA NITER DSWS USWS DSSNO USSNO 

88.15 86.15 . O a  10124.09 10124.79 ,01 12 1103.098 1307.369 13.918 14.013 

TN SPLIT PLOW AT RIGHT END POINT BROW RM 14.011 TO 14,103 

TOTAL AVO M RVG TOP TOP 
AREA VELOCITY DEPTH DEPTH WIDTH WIDTH 
293.9 .75 .78 . 5 9  495.0 495.0 

hSQ QCOMP ERWiC TASQ TCQ TABER NITER DSWS USWS DSSNO USSNO 
220.29 220.29 . o o  103'14.30 10315.08 .01 12 1307.369 i308.852 1 4 . 0 1 3  14.103 

TN SPLIT PLOW iiT RIGHT ENO P O I M  FROM RM 14.101 TO 14.197 

TOTAL AVG MAX AVG TOP TOP 
AREA YELOCITYDEPTH DEPTH WIDTH WIDTH 
669.1 1.12 1.51 1.08 620.0 620.0 

ASQ QCOMP E R U C  TASQ TCQ TABER NITER DSWS USWS OSSNO USSNO 
746.51 746.51 .OO 11090.89 11091.59 .01 12 1308.952 1132.295 14.103 14.197 

TN SPLlT PLOW AT RIGHT END POINT FROM RM 14.197 TO 14,284 

TOT*' AVO M U  AVO TOF TOP 
ARWI VELOCITY DEPTH DEPTH WIDTH WIDTH 
19.5 .29 .lo .IS 415.0 1 x . a  

1\SQ QCOHP ER-C TASQ TCQ TLBER NITER DSWS USWS DSSNO USSNo 
5 6  5.76 .01 11096.65 11097.35 .01 12 1312.295 1314.560 14.197 1 4 . 2 8 4  

I PAGE 83 
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TN SPLIT FLOW &T RIOHT END POINT PROM RM 1 4 . 2 8 a  TO 1 4 . 3 7 9  

mmL AVC MU AYG TOP TOP 
IrRm VELOCITY DEPTH DEPTH WIDTH WIDTH 

0 . O O  . O O  . 0 0  3 8 5 . 0  .O 

A S 0  QCOMP ERWC TASQ TCQ TABER NITER DSWS VSWS DSSNO USSNO 
. O O  -00 .00  l l O i 1 6 . 6 5  11097 .35  .01 1 2  1114 .560  1317 .063  1 4 . 2 5 6  14 .319  

TN SPLIT FLOW AT RIGHT END POINT FROM RM 1 4 . 3 7 9  TO 1 4 . 4 9 5  

TOTE~L a'YD M U  G TOE TOP 
rZRE1I VELOCITY DSPTH DEPTH WIDTH WIDTH 

188.2 . 6 8  . 8 B  . 4 7  4 8 5 . 0  4 0 2 . 0  

ASQ QCOMP ERmC T h S Q  TCO T2BER NITER DSWS USWS DSSNO USSNO 
128.<1 1 2 8 . 4 2  .01 11225 .06  11225.77 .01 1 2  1317 .063  1320 .965  1 4 . 1 1 9  1 4 . 4 9 5  

TN SPLIT FLOW AT RIGHT END POINT FROM RM 1 a . S 9 5  TO 1 4 . 5 9 9  

TOTAL AVD MAX AYC TOP mP 
aREa VELOCITY DEPTH DEPTH WIDTH WIDTH 
1 5 4 . 6  . 5 2  . 8 6  .41 6 2 5 . 0  3 7 6 . 8  

ASQ QCOMP ERRI\C TASQ TCQ TABER NITER DSWS USWS DSSNO USSNO 
95 .36  9 6 . 3 7  . 0 1  1 1 3 2 1 . 4 1  1 1 3 2 2 . 1 4  . 0 1  I2 1 3 2 0 . 9 6 5  1322 .993  1 4 . 4 9 1  14 .599  

TN SPLIT FLOW AT RRIOHT END POINT PROM RM 14 .199  TO 1 4 . 6 5 3  

 TOT^ i iVO M U  AVG TOF TOP 
ARET, VELOCITY DEPTH DEPTX WIDTH WIDTH 

. O  . o  . 00  . O O  . o o  4 6 0 . 0  

ASQ QCOMP ERRRC TASQ TCQ TRBER NITER OSWS USWS DSSNO USSNO 

- 0 0  -00 .00 11121.41 1 1 3 2 2 . 1 4  .01 1 2  1322.993 1324.919 14.599 14 .653  

I 
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TN SPLIT FLOW AT RIGHT END POINT PROM RM 14.653 T-U 14.752 

TOT& iiVO MiiX LVC TOP 1IOP 
ARE* VELOCITY DEPTH DEPTH WIDTH WIDTH 

2 4 . 5  . a 4  . 2 2  .11 5 0 5 . 0  222 .3  

iiSQ QCOMP ERWC TASQ TCQ TaBER NITER DSWS USUS DSSNO USSNO 

5 . 9 5  5 . 9 5  .02 11127.37 11328.09 -01 12 1924.919 1121 .977  14.651 1 4 . 7 5 2  

TN SPLIT FLOW hT BICHT END POINT PROM RM 14.712 TO 14.850 

TOT~L AVO M U  XVG TOP TOP 
IIRm VELOCITY DEPTH DEEPT WWiDTH WiDTH 
1 0 6 . 9  1.01 1 . 9 4  . 9 7  360 .0  3 1 6 . 9  

i iSQ QCOMP ERmC TASQ TCQ TABER NITER DSWS USWS DSSNO USSNO 
1 1 6 . 8 9  3 1 6 . 9 1  . O n  1 1 6 4 4 . 2 6  11645 .00  .01 1 2  1327.977 1330.137 14.712 14.850 

TN SPLIT PLOW AT RXGIiT END POIWI PPRoM EM 1 6 . 8 5 0  TO 14 .945  

TOT&I RVD MIU( AVO TOP TOP 
&RE& VELOCITY DEPTH DEPTH WIDTH W I m  
166.1. I . O B  1 . 4  . 7 6  1255.0 z n . 9  

llSQ QCOMP ERRRC TASQ TCO TABER NITER DSWS USWS DSSNO USSNO 
1 7 9 . 6 9  1 1 9 . 7 0  .01 1 1 8 2 3 . 9 5  11824 .70  .01 la 1330.13,  1331.917 1 4 . 8 5 0  l4.3A5 

TI NEW RlVER SPILLWAY INUNDATION S N D Y  
T2 SPLIT PLOW EYliLYSIS 
T I  BY S T m E C  FOR PCDMC, PCD 9 7 - 0 4  

31 ICHECX INQ NIW IDIR STILT METRIC WINS Q WSGL PO 

0 3 0.005 1371 .28  

J2 NPROF IPLOT PRPVS X S E N  XSECH PN ALLDC IBW CHNIM ITWCE 

2 -1 
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SECNO DEPTH CWSEL CRlWS WSELK EG HV HL 
OLOSS L.BANK ELEV 

a PLOB PCB QROB ALOB ACH AROB VOO TWA II-BANK ELEV 

TIME "LOB VCH "ROB XBL XNCH XNR WM ELMIN SSTA 

SLOPE XLOBL XLCH XLOBR ITRIRL IDC ICONT CORRR TOPWID ENDST 

*PROP 2 

C C W -  ,300 CEHV- 5 0 0  
.SECNO 7.728 
3840 SECTION NOT HIOIL ENOVOH 1311.280 1205.990 1135.400 1210.000 , 0 0 0  

0 

3840 SECTION NOT NIOH ENOUOH 1371.280 1255.990 1135.$00 1260.000 , 0 0 0  
0 

3840 SECTION NOT HIGH ENOUOH 1371,280 1105.990 1135.400 1310.000 , 0 0 0  
0 

3840 SECTION NOT HIGH ENOUGH 1371.280 1355.990 1135.400 1160.000 ,000 
0 

7.728 8.35 3 . 5  1142.29 1371.28 1145.61 1 . 8 5  . 0 0  . O O  1154.00 

19170.1 . O  19110.1 .O . O  1153.8 .O .O .O 1151.00 

.OO .00 10.93 .OO , 0 0 0  ,035 .OOO . o o O  1L35.40 9937.59 

,004997 0. 0. 0. 0 26 11 . O O  250.07 10187.66 

CCHY- ,300 C E W -  ,500 
'SBCNO 1.751 

7.751 9.24 1144.54 .OO .OO 1146.20 1.66 . 54  . 0 6  1157.9I 

19170.1 . O  19170.1 . O  . O  1851.5 .O 5.0 . ?  1158,90 

.00 .OO 10.34 .OO , 0 0 0  ,035 , 0 0 0  ,000 1135.30 9960.15 

, 0 0 3 9 5 1  115. 122. 110. 4 0 0 . O D  239.46 10199.60 

CCIIY. ,100 CEHV- ,300 
.SEW0 7 . 9 2 0  

7.920 12.47 1148.21 .a0  . O O  1149.16 5 2.04 .05 1160.45 

. O  19170.0 . O  .O 2226.3 . O  115.7 6.0 1160.29 
19170.1 

.03 .00 8.61 .OO ,000 ,035 ,000 0 1135.74 9 9 1 9 . 8 5  

, 0 0 2 5 3 0  615. 531, 6 5 1 .  3 0 0 . a 0  272.36 10192.21 

CCHV- ,100 CEHV- ,300 
'SECNO 8.006 

8.006 13.29 1149.40 . O O  .OO 1150.48 1.08 1.11 
.01 1159.66 

.O 19170.1 . O  . O  2 2 9 8 . 8  . O  69.8 8.9 1161.51 19170.1 
.05 . 0 0  8.34 .00 ,000 ,035 ,000 ,000 1136.11 9911.65 

,002287 4 4 5 .  463. 5 0 5 .  3 0 0 . O O  273.62 10185.26 

SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS L-BANK ELEV 

QLOB am QROB ALOB ACH RROB VOL R I A  R-BMIK ELEV P 
TIME "LOB VCH "ROB XNL XNCH XNR WTN ELMIN SSTA 

SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT COMR TOPWID ENDST 
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CCHY. ,100 CEHV- .]DO 
.SECNO 8.220 

8.220 11.21 1151.99 . O O  .OO 1153.01 1.06 1.18 .01 1160.58 

19170.1 .O 19170.1 .O . O  2323.3 , 119.0 15.9 1164.55 

0 8  .OO 8.25 .OO ,000 ,015 , 0 0 0  ,000 1138.78 9904.37 

513. 555. 3 0 0 .00 275.89 10160.27 ,002228 4 8 5 .  

CCBY- ,100 CEHV- ,100 



SECNO DEPTH CWSEL CRIWS WSELK EG 
Q QLOB QCH QROB ilLOB ACH 
TIME "LOB VCB "ROB YNL XNCH 
SLOPE XLOBL XLCB XLOBR ITRIAL IDC 

CCHY; -100 CEBY- ,300 
*SECNO 8.516 

3302 WARNINDI CONYEYANCG CHANGE OUTSIDE OR XCEPThBLE -GB. 

CCKY- ,100 CEHV- 3 0 0  
'SECNO 8 . 1 4 8  

3301 HV C W O E D  MORE T H W  HVINS 

1585 2 0  TRIaLS iiTTEMPTED WSEL,CWSEL 
3593 PROBhBLE MlNIMLRl SPECIFIC ENERGY 
3720 CRITIChL DEPTH ASSUMED 

8 . 1 4 8  7 . 8 9  1117.56 1157.66 
19170.1 . O  19170.0 . O  

.15 . O O  12.98 . 0 0  
.010901 4 8 .  I S .  48. 

HV EL OLOSS L-BANK ELEV 
An08 VOL TWA R-BIWK ELEV 
XNR WTN ELMIN SSTA 
ICONT CO-R TOPWID ENDST 

PACE 8 8  

CCHYs ,100 CEHV- , 4 0 0  
'SECNO 8 . 6 5 5  

3 3 0 1  HV CWIWCED MORE TXAN HVINS 

3302 WARNING: C O I E Y A N C E  C H W G B  OUTSIDE OP IICCEPTkBLE RRNDE, XREiTiO - 3.17 

SECNO DEPTH CWSEL CRlW8 WSELK EG HY HL OLOSS I-BIWK E L W  

Q QLOB QCH QROB ALOB ACH AROB VOL ma R - W N K  ELEY 
TIME "LOB VCH "ROB XNL XNCH XNR WTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR ITRIiiL IDC ICONI. COXAR TOPWID ENDST 

3101  HY C W O E O  MORE THlUl W I N S  
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1685 2 0  TRTALE RlTeMPTEO WSEL,CWSEL 
3693 PROBABLE MINIMUM SPECIFIC ENERGY 
3720 CRITIC& DEPTH ASSUMED 

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

13170.1 .O 19170.1 . O  .O 1411.7 . O  129.5 4 1 . 9  1 1 7 2 . 7 5  

. 2 1  .OO 1 3 . 0 0  .OO ,000 ,015 , 0 0 0  ,000 1 1 5 8 . 0 1  9 8 1 8 . 0 0  

,010581 4 2 5 .  4 0 5 .  3 9 5 ,  20 1 9  0  . O O  2 8 5 . 0 0  1 0 3 0 1 . 9 9  

C C W ;  ,100 CEHV- , 3 0 0  
fSECNO 8 . 9 3 6  

3 3 0 1  HV CHANGED MORE THlW HVINS 

1 3 0 2  WliRNINOi CONVEYANCE CHANGE OUTSIDE OX. ACCEPTllBLE RANDS, XmTIO r 1 . 6 8  

SECNO DEPTH CWSEL CRIWS WSELK EG 
Q QLOB QCH QROB ALOB ACH 
TIME "LOB VCX "ROB XNL XNCH 

SLOPE BLOBL XLCX XLOBR ITRIAL IDC 

CCHV. , 1 0 0  CEHY- , 3 0 0  
*SECNO 9 , 0 4 7  

3265 DIVIDED PLOW 

3101 HV CHIWOED MORE M A N  W I N S  

3302 WliRNINC, COWEYANCE CHANGE OUTSIDE OF XCCBPTABLE RANGE, 

CCHV- ,100 CEHV- , 1 0 0  
.SECNO 9 . 1 2 9  

3265 DIVIDED FLOW 

' HV 
AROB 
XNR 
lCONT 

1 . 5 9  
. o  

, 0 0 8  
0 

1 . 7 6  
0 

,000 
0  

HL OLOSS L.BANK BLEV 
VOL TWA R.BANX BLEV 
WTN ELMIN SSTA 
COmR TOPWID ENDST 

SECNO DEPTH CWSeL CR~WS WSELK 60 HV HL OLOSS L-BANK ELEV 
QROB R M B  ACH &ROB VOL TWA R-BANK ELEV 

Q QLOB QCH 
TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN 8STII 

SLOPE XLOBL XLCH XLOBR ITRIAL 1DC ICONT CORRR TOPWID ENDST 
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CCHV- , 3 0 0  CEHV- , 5 0 0  
"SECNO 9.289 

3301 BY CHANGED MORE THAN HVINS 

1685 20 TRIALS IITPGMPTED WSEL.CWSEL 
3593 PROBXRLE MINIMUM SPECIFIC ENERGY 
372 O CRITICAL DEPTH hSSWED 

9.289 8.95 1176.85 1176.85 . o o  1179.58 2.84 1.29 1 . 0  1181.10 ... . -. . . . o =  "" 

CCHV- -100 CEHV; ,300 
'SECNO 9.118 

1301 HY CHANGED MORE THAN HVINS 

1302 W ~ R N I N G I  COWEYiWlCE CWiWOB OUTSIDE OF ACCEPTABLE RANGE. K-TI0 2.51 

3170 ENCROfiCHMENT STATIONS- . D  10171.5 TYPE= 1 TARGET; 10171.540 

9.318 11.37 1179.72 . 0 0  . O O  1180.40 .58 . S O  . 2 1  1185.10 

19170.1 . O  19170.1 .O .O 2897.8 .O 493.3 65.2 1185.00 

.11 .OO 5.62 . O O  ,000 ,035 , ,000 , 0 0 0  1168.15 9 7 8 5 . 2 8  

,001511 105. 156. 155. 1 0 0 . 0 0  361.97 10148.25 

CCHV- , 1 0 0  CEHV- . 3 0 0  
.SBCNO 9.367 

3 4 7 0  ENCROACWMENT STATIONS- . O  10241.6 TYPE- 1 TARDET; 102&1.560 

9 . 3 6 7  9 . 2 7  1180.60 . o o  . D O  1181.05 .45 .53 . 0 2  1 1 8 6 . 1 8  

19110.1 . O  19110.1 . O  .O 3157.1 .o 129.6 59.9 1184.23 

.OO 5 . 3 9  . 0 0  ,000 , 035  ,000 ,000 1171.31 9731.63 .,a 
5.10. 4 9 0 .  4 6 5 .  2 0 0 .oO 474.05 10205.68 ,001104 

PAGE 92 
lsOCT99 10112:51 

SECNO DEPTH CWSEL CRlWS WSELK ED HV HL OLOSS L-BANX ELEV 
QROB *LOB ACN AROB VOL TWI\ R-BRNR ELEV 

Q QLOB QCH 
TIME "LOB VCH "ROB XNL YNCH XNR WTN ELMIN SST* 

SLOPE XLOBL XLCH XLOBR ITRIAL IOC 
ICONT COmR TOPWID ENOST 

CCHY- ,100 CEHY; -300 
*SECNO 9.492 

3 3 0 2  WARNIND: CONVEYANCE CHiWCE OUTSIDF OF liCCEPTFlBLE RANGE. KP&TIO - .56 

CCHY- ,100 CEHY- , 3 0 0  
'SECNO 9.592 

1301 HY CHL-NCEO MORE TWlN HVINS 

7185 MINIMlM SPECiFIC ENERGY 
3 7 1 0  CBITTCAL DEPTH ASSUMED 

9.592 1 . 2 4  1182.94 1182.94 . o O  1185.20 2.26 2.19 
. 4 6  1190.23 

19110.1 .O  19170.0 . O  .O 1587.3 .D 594.0 80.8 1189.15 

.37 .00 12.08 ,OO ,000 -015 ,000 , 0 0 0  1115.70 9966.11 

.011093 535. 6 0 7 .  580. 2 5 0 . 0 0  3 5 1 . 4 8  10321.58 

CCHV- -100 CEHV- ,300 
'SECNO 9 . 6 9 2  

3301 HY CBrnCED MORE TXAN HYINS 

3302 W A ~ N I N D I  CONVEYANCE CXPNGE OUTSIDE OF ACCEPTABLE W G E ,  KIVITIO = 2 . 4 3  

9.692 9.55 1186.15 .OQ . D O  1187.&9 . 7 4  2.14 .15 1193.92 

19170.1 . O  19170.1 .O .O 2771.6 . O  622.3 85.6 1190.03 

.1P .OO 6.92 .OO ,000 ,035 ,000 ,000 1177.20 9931.63 

,001883 525. 5 6 5 .  520. 3 0 0 .00 317.46 10309.09 
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CCHV. ,100 CBH". , 3 0 0  
'SECNO 9.794 

3301 HY CHANCED NORE THAN HVlNS 

S E ~ ~ ~  DEPTX CWSEL CRIWS WSELX ED HV XL OLOBS L-BANK ELEV 
QROB ALOB ACH &ROB VOL TWR R-BANK ELW 

Q QLOB QCH 
TIME YLOB VCH VROB XNL XNCH XNR NTN ELMIN SSTA 

SLOPE YLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST 

rED WSEL,CWSEL 
SPECIFIC ENERGY 

CCW- , 3 0 0  CEHV- ,500 
'SECIIO 9.889 

1101 HV CHANGED MORE THAN HVINS 

7185 MINlNUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

9.889 8.16 1193.58 1193.58 .oO 1196.93 3.35 5.18 
.I0 1201.40 

.O 19170.1 . O  .O 1305.1 . O  661.0 92.4 1198.00 
19170.1 

.QO 16.69 . O O  ,000 , 0 3 5  ' , 0 0 0  
,000 1185.&2 9921.28 

. I I  
501, 495. 2 5 '  0 .oo 200.30 10121.58 ,010078 4 8 5 .  

CCXY- ,900 CEHV- ,500 
.SEW0 9.908 

3255 DIVIDED PLOW 

1301 HV CHANGED MORE T W  HVINS 

CCHY- , 3 0 0  CEHV- ,500 
'SECNO 9.953 

1 
18OCT99 10:11154 

SECNO DEPTH cwser, cnrws WSELK EC HV HL OLOSS L-BANK ELEV 
QROB ALOB ACH RROB VOL TWR R-BANX ELEV 

Q QLOB QCH 
"ROB XNL XNCH XNR WTN ELMIN SSTA 

TIME V M B  VCH 
SLOPE XLOBL XLCH XLOBR ITRIAL IDC lCONT CORliR TOPWID ENDST 

,301 HY CHANGED MORE THAN HYINS 

7 \ 0 2  WARNING: COWEYANCE CHANGE OUTSIDE OP liCCEPTA0LE PANDE, KRATIO - 1.68 

SPECiiiL BRIDGE 

XKOR COB0 RDLEN BWC BWP BAREA SS ELCHU ELCXD 88 XK 
.90 0 2.68 ,oo 240.00 1.70 2496.30 2.00 1191.15 1191.04 

CCHV- ,300 CEHV- ,500 
* S E W 0  9.984 
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PRESSURE BLOW 

EOPRS EGLWC "3 QWEiR QPR BARIRE* TBAPEZOIO ELLC ELTRD WEIRLN 
AREA 

1200.48 1200.47 . 0 8  O 19170. 2 4 9 6 .  2304. 1200.24 1204.01 
0. 

SECNO DEPTH CWSEL CRIW3 WSELK BG 
0 QLOB QCH QROB ALOB ACH 
TIME "LOB VCH YROB XNL XNCH 
SLOPE XLOBL XLCH XLOBR ITRIAL IDC 

CCHY; ,300 CEHY- , 5 0 0  
.3ECNO 9.997 

3301 HV CHiLNOED MORE THAN WINS 

CCHVn ,100 CEHV= ,300 
'SECNO 10.096 

3301 XY CHANGED MORE THXN W I N S  

3302 WhRNIND: CONYEYlWCE CHANGE OUTSIDE OP hCCEPTABLE N G E ,  

0 10.096 8 . 5 7  1202.<1 0 0  . O O  1203.23 
19l70.1 456.6 18713.5 . O  U 7 . 9  2 5 a 5 . 6  

. 4 1  2 . 5 7  7.35 . O O  , 0 6 0  . a35  
,002564 5 3 5 .  5 4 4 .  5 5 5 .  3 0 

CCXY- ,100 CEHY- .300 
eSECN0 10.176 

3302 WAPININO: CONYEYANCE CHANGE OWSIDE OP ACCEPTABLE W G E .  

CCW"? ,100 CEWr ,300 
.SECNO 10.271 

3165 DIVIDED PLOW 

HL OLOSS I-BANK GLEV 
"OL ?WI R-SANK ELEV 
WTU ELMIN SSTA 

1 
IBOCT99 10:32:54 

PAGE 96 

SECNO DEPTH CWSEL CRIWS WSELK ED HV HI, OLO.39 L-BANK ELEV 

0 QLOB QCH QROB XLOB ACH RROB VOL TWA R-BIWX ELEY 
TIME "LOB VCH "ROB XNL XNCX XNR W M  ELMIN SSTA 
SLOPE XLOBL XLCH YLOBR ITRIAL IDC ICONT COUR TOPWID ENDST 

CCHV- ,100 CEHV= , 3 0 0  
.SECNO 10.348 

1265 DIVIDED FLOW 
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CCHY- ,100 C E W -  , 3 0 0  
'SECNO 1 0 . 4 4 1  

1470 ENCROACHMENT STkTIONS-  9689.1 10541.4 TYPE- 1 TIIRDET- 

ELENCL- 1229.14 ELENCR- 100000.00 
1 0 . 4 4 3  6.35 1210.95 .OO .OO 1212.47 1.52 

19111.1 19.4 19151.7 . O  16.8 1937.1 .O 
.51 1 5  9.89 . O O  ,060 ,035 ,000 

CCHV- ,100 CEHV. , 3 0 0  
'SBCNO 10.517 

3 1 6 5  DIVIDED FLOW 

3280 CPIOSS SECTION 10.52 EXTENDED 2.30 FEET 

1470 ENCROaCHMENT STATIONS- 9648.1 10315.1 TYPE- 
ELENCL- 1220.64 ELENCRc 100000.00 

10.511 6.95 1214.38 .00 . O O  1215.75 

19488.4 2 17lls.8 1152.4 2 7 4 . 7  l724.9 
. 5 3  4.43 9.92 2.04 ,060 

,005974 9 2 5 .  519. 4 8 0 .  3 

CCHV- ,100 CEHY- , 3 0 0  
'SECNO 10.612 

3265 D I V I D E D  PLOW 

TARGET- 

SECND DEPTH CWSEL CRIWS WSELK E l  HY 
Q PLOB QCH QROB PLOB ACH AROB 

TIME VWB VCH "ROB XNL XNCH XNR 

SLOPE XLOBL XLCW X M B R  ITRIAL IDC ICONT 

1280 CRO.99 SECTION 10.61 EXTENDED .95  FEET 

XL OLOSS L-BANK ELEV 
VOL TWR R-BIWK ELEV 
WTll ELMIN SSTA 

CCHV; ,100 CEXV- , 3 0 0  
*SECNO 10.699 

1301 HY CHlVICED MORE THIW H V I N S  

CCHY. ,100 CEHV. ,100 
.SECNO 10.801 

3265 D I V I O G D  SLOW 

3280 CROSS SECTION 10.80 EXTENDED a.49 FEET 

3301 HV CHANGED MORE THAN HVlNS 

1102 WARNINGl COWEYIWCE CHiLNGE OUTSIDE OP IICCEPTIIBLE RANGE, KRATlO . L 4 0  

C C W -  ,100 CEHV- ,300 
'SECNO 10.862 

3255 DIVIDED FLOW 

SECNO DEPTH CWSEL CRIWS WSELX EG W H L  OLOSS L-BIWX E L N  

QLOB QCH QROB ALOB ACH RROB VOL TWA R-BIWX E L N  
Q 
T I M E  VLOB VCH "ROB XNL XNCH XNR WTN ELMIN SSTA 
SLOPE xLOBL XLCH XLOBR I T R I U  I D C  IcONT CORAR TOPWID ENDST 
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3 2 8 0  CROSS SECTION 1 0  86 EXTENOED .11 BEET 

3301 HV CHWCED MORE THM W I N S  

C C W -  ,100 CEW; ,300 
'SECNO 10.917 
P Z B O C R O S B  SECTION 10.92 EXTENDED 2.01 FEET 

3301 W CHANGED MORE THM W I N S  

1302 WhRNINC: CONVEYANCE CHWOB OUTSIDE OF ACCEPTABLE W O E ,  -TI0 - 2.10 

CCHY- ,300 C E W -  , 5 0 0  
*SECNO 10.980 

3301 HY CHANGED MORE THAN HVINS 

3 3 0 2  W~RNINOI CONVEYANCE CHANGE OUTSIDE OP ACCEPTABLE RANGE, KRATIO = . 49  

SECNO D E P m  CWSEL CRiWS WSELX EG HV Hi, OLOSS L-BANK ELEV 
QLOB QCW QROB hLOB ACR RROB VOL TW& R - B W K  ELEV 

TIHE "LOB VCR a "ROB XNL XNCH PNR WTN ELMIN SSTA 

SLOPE XLoBL XLCH XLOBR ITRIAL IDC ICONT CORM rnPwID ENDST 

SPECIAL BRiDCE 

5217 DOWNSTREMI ELEY IS 1225.02 , NOT 1 2 2 6 . 7 7  HYDRAULIC JUMP OCCURS DOWNSTREM IIP LOW PLOW CONTROLS) 

SB XX YKOR COPQ ROLEN BWC BWP BllREli SS ELCXU ELCHD 

1.05 1.60 2 . 8 0  .00 186.22 8-00 1932.34 3 . 0 0  1218.61 1 2 1 8 . 6 0  

C M V o  .300 CEHYs , 5 0 0  
'SGCNO 10.996 
PRESSURE AND WEIR FLOW, weir submergence ~ a s e d  on TnapezorDiiL shape 

ECPRS ECLWC "3 OWEIR QPR BARER TMPEZOID ELLC ELTRO WEiRLN 
AREA 

1230.18 1 2 1 0 . 0 7  . O O  $21. 21566. 1912. 1992. 1 2 2 8 . 2 3  1228.+7 457 .  

CCHV- ,300 CEHY- , 5 0 0  
.SECNO 11.030 

3265 DIVIDED FLOW 

3280 CROSS SECTlON ll.03 EXTENDED .94 FEE? 

1301 HY CHILNGED MORE THAN HVINS 
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SECNO DEPTH CWSEL CRIWS WSELK ED BY HL OLOSS L-BRNK ELEV 
PROB *LOB ACH RROB VOL TWA R-BRNX ELEV 0 PLOB PCH 

T ~ M E  Y M B  VCH "ROB XNL XNCH XNR WTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT COWiR TOPWID ENDST 

CCHV= ,100 CEHV- ,300 
*SECNO 11.1>9 

3265 OiVTDED FLOW 

1301 HY CHlUIGED MORE THIN HVINS 

1302 WIiRNINOi CONVEYANCE CHLNGE OWBIDE OP ACCEPTABLE M E ,  K M T I O  - 1.53 

3470 ENCRORCHMENT SThTIONS- . O  10408.1 TYPE- 1 TARGET- 10108.120 
11.129 12.11 1231.51 . O O  .OO 1232.07 .56 . 8 5  .05 1231.30 

1 2 6 5 7 . 2  3602.8 18911.3 103.1 1809.3 2911.2 218.4 1061.2 189.2 1231.76 
.63 1.99 6.51 . 47  ,060 ,035 ,110 ,000 1219.40 9022.35 

,001110 565. 517, 4 9 5 .  3 0 0 . o o  i328.17 10361.83 

3470 ENCROACHMENT STIITIONS- .O 10444.2 TYPE- 1 TARGET- 1 0 4 4 4 . 1 5 0  

11.188 13.51 i232.02 .OO .oo 1232.39 . 3 7  .JO .oa  1232.77 
22591.4 8986.1 3 3 6 3 8 . 5  6.6 2660.2 2 4 1 7 . 9  40.6 1096.7 197.8 1232.93 

.65 1.30 5.62 .16 ,060 ,035 ,110 ,000 1218.11 9041.00 

,000871 1 0 5 .  309. 100. 1 0 0 .00 1126.78 10301.92 

CCHVs ,100 CEHV- ,300 
.SECNO 11.211 

1265 OlYIDED PLOW 

3470 ENCROACHMENT STATIONS= . O  10192.9 TYPO- I TARGET- 10492.940 
.OO .OO 1132.60 .I7 .19 .OZ 1233.70 11.243 14.08 1232.43 

22691.5 1 1 4 9 6 . 0  8 1 9 5 . d  .O 5150.6 1987.9 
. O  1139.3 205.1 1214.30 

. S B  2.81 4 . 1 2  .OO ,060 ,035 .nee , 000  1218.35 9095.51 
314. 13s. a o o .oO 996.93 10103.70 

.000+87 295. 

SECNO DEPTH CWSEL CRlWS WSELK EC X" HL OLoSS L.BWK ELEV 

QROB hLOB ACH AROB VOL n*& R-BIWK ELEV 
(1 QLOB QCH 
TIME VLOB VCH YROB XNL XNCX XNR WTN ELMIN BSTA 
SLOPE XLOBL XLCH XLOBR ITRIAL ICOW C o r n  TOPWID ENDST 

CCW- ,100 CEHV- ,300 
SSECNO 11.101 

3265 DIYIOED FLOW 

3302 WRRNINC. COWEY_9NCE CHRNNCE OUTSIDE OF XCCEPTABLE W O E ,  KRATIO - .62 

3670 ENCROACHMENT STATIONS. .O 10521.6 TYPE- 
11.1Ol 11.23 1212.50 .OO .QO 1232.89 . 3 9  .21 .O6 3132.87 

12691.5 11521.a 1 1 1 6 0 . 2  .o 3302.9 1199.3 
. O  1181.0 211.6 1214.80 

. 7 0  9 6.2i .oo ,060 ,035 ,000 ,000 1221.27 9178.89 

290. 275. 3 0 0 . 0 0  904.31 10099.95 

CCHV- ,100 CEHVs ,300 
+SECNO 31.386 

3265 DIVIDED PLOW 

3302 WARNING> CONVEYANCE CHANGE OUTSIDE OF LCCEPTABLE W O E .  KPATIO - . I 0  
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CCHY- ,100 CEHY- - 3 0 0  
tSECNO 11.+81 

3301 HV CXANCED MORE WAN W I N S  

3302 WIIRNING: CONVEYANCE CHANGE OUTSIDE OF LCCEPThBLE W O E .  XmTIO - . 5 7  

3470 GNCRORCHMENT STATIONS- 9 8 4 2 . 1  1 0 8 1 1 . 8  TYPE- 1 ThROET= - 9 8 4 2 . 0 7 0  
ELENCL- 1236.77 ELENCP.; IU0000.011 

I 
l8OCT99 10:32:54 

SECNO DEPTH CWSFL CRIWS WSELK EO HV HL OLOSS L-BANX ELEV 

QLOB QCH QROB .ALOB liCH &ROB VOL TWR R-BANK E L N  Q 
TIME VLOB VCH "ROB XNL BNCH XNR WTN ELMIN SSTA 

SLOPE XLOBL XLCH XLOBR ZTRIAL IOC lCONT CORliR TOPWID ENDST 

CCWV; ,100 C E W -  , 3 0 0  
'SECNO 1 1 . 5 6 6  

3 2 5 5  DIVIDED FLOW 

3301 XV CHANGED MORE THAN W I N S  

3 3 0 2  WARNING: COWEYANCE CHiiNGE OUTSIDE OF ACCEPTABLE R^-NGE, XPSTIO = 2 . 6 2  

'SECNO 11.664 

3 1 6 5  DIVIDED FLOW 

3101 KV CRANOED MORE T H M  HYINS 

3302 WARNINO, CONVEYANCE C W C E  OUTSIDE OF ACCEPTABLE RANGE, KWTIO = .SO 

SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS L - B M X  ELEV 

QLOB QCH QROB ALOB ACX m O B  VOL TWh R - B M K  K L N  Q 
TIME VLOB VCH "ROB XNL XNCH XNR WTN ELMIN SSTA 

SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT COmR MPWID ENDST 

3255 DlViDEO FLOW 

1 2 5 5  DIYiDED FLOW 

3 3 0 1  HV CHANGED MORE THM HVIN8 

FCD 97-04 
Appendix A 

HEC-2 Split Flow Analysis 



1941.3 TYPE- 1 TARGET. -9887,190 

CCHY. ,100 CEWV- , 3 0 0  
'SECNO 11.949 

3255 DIVIDED PLOW 

3301 HV CRANOED MORE THAN HVINS 

3102 WiiRNlNOl CONVEYANCG CHANOE OUTSIDE OF RCCEPTABLE RANGE, K W T I O  - 1.29 

3 4 7 0  ENCROACHMENT STATIONS- 9671.8 12110.5 TYPE- 1 TARGET- -9671.750 
ELENCL- 1268.70 ELENCR- 100000.00 

11.949 9.09 1247.99 .OO .OO IZ4B.iB .59 1.46 . a 5  1245.13 

21591.5 1P3I.l 20232.0 528.4 6 8 1 . 2  1133.0 350.2 1 4 3 5 . 4  2 5 9 . 1  1244.81 

0 3  2.81 6.46 1.51 ,060 ,015 ,110 ,000 lZl8.90 9700.12 
7 5 7 . 4 8  10612.77 

SECNO DEPTH CWSFL CRlWS WSELK ED HY HL OLOSS L.BUNK ELEV 

QROB &LOB ACH *ROB VOL TWA R-BANK ELEV 
P QLOB QCH 
TIME VLIOB YCH "ROB XNL XNCW ,XNR WTN ELMlN SSTA 
SLOPE XMBL XLCH XLOBR ITRIAL I D C  ~ C O N T  COWIR TOPWID ENDST 

CCHY; ,100 CEHV- , 3 0 0  
~ S E C N O  1a.034 

3301 XV CXlWOBD MORE THIvY HVINS 

1302 WhRNINO, COPNEYANCE CHUNOE OUTSIDE OF IICCEPThBLE WINGE, XWTIO - .51 

CCHY. ,100 CEHV- , 3 0 0  
'SECNO 12,125 

3265 DIVIDED FLOW 

lloi HV CHUNOED MORE THAN HVINS 

3302 WARNING\ CONVEYANCE CHAXOE OUTSlOE OF ACCEPTABLE RRNCE, XRRTIO - 1.46 

CCHY. ,100 CIHV- ,300 
tSECNO 12.194 

3301 HV CHhNGED MORE THUN HVINS 

3693 PROBABLE MINIMUM S P E C T I I C  ENERGY 
3720 CRITICl iL  DEPTH ASSUMED 

12.1941 5.92 1253.92 1253.92 .DO 1256.11 2.25 1.77 

. O  22691.5 . O  . O  1886.1 . O  1525.3 276.7 1257.60 ' 
a2691.s 

.86 . 0 0  l 2 . 0 3  .00 ,000 ,015 , 0 0 0  ,000 1248.00 9848.11 
15 0 . O O  427.76 10215.81 ,011174 370. 

SECNO DEPTH CWSEL CRIWS WSELK € 0  HV HL OLOSS L-BUNK ELEV 
QROB ALOE UCH AROB VOL %'A R-BUNK ELEV 

Q QLOB QCH 
TIME VLOB VCH "ROB XNL XNCH XNR WTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR ITRIAL 1DC ICONT CORRR TOPWID ENDST 
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0 3265 DIVIDED FLOW 

3301 HV CHIWGBD MORE THAN HYINS 

3302 WARNING: COWEYLINCE CWNGE OUTSIDE OF ACCEPTABLE W E .  

CCHV- .I00 CEW- ,100 
'SECNO 12.420 

3265 DIVIDED FLOW 

CCHV- ,100 CEHV- , 3 0 0  
"SECNO 12.531 

7185 MINTMUM SPECIPIC ENERGY 
3720 CRITICAL DEPTB aSSmED 

SECNO DEPTH CWSEL CRlWS WSBLK EG 
Q QLOB PCX QROB A M B  hCN 
TIME "LOB VCH VROB XNL XNCH 
SLOPE X M B L  XLCH XLOBR ITRIAL IOC 

lSECNO 12.506 

3265 DIVIDED FLOW 

HV 
AROB 
XNR 
XCONT 

HL OLOSS 5-BANK ELEV 
VOL TWii R-BRNK ELEY 
WTN ELMIN SSTA 

CCHV= . t O O C E H Y -  ,300 
1SECNO 12.701 

1 2 6 5  DIVIDED FLOW 

CCHV- ,100 CEHV= , 3 0 0  
.SECNO 1 2 . 8 0 1  

3 2 6 5  DIVIDED FLOW 

3280 CROSS SECTION 11.80 EXTENDED . 8 +  FEET 

CCHV; ,100 CEHY; , 3 0 0  
'SECNO 1 2 . 8 9 6  

3265 DIVIDED FLOW 
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1 
lSOCT99 1 0 : 3 2 : 5 4  

PROE 107 

SECNO DEPTH CWSEL CRlWS WSELK ED HV HL OLOSS I-BANK ELEV 

Q OLOB QCH OROB &LOB ACH AROB VOL TWA R-BANK ELEV 
TIME "LOB VCH "ROB XNL XNCH XNR WTN ELMIN SSTA 
SLOPE XLOBL , XLCH XLOBR ITRIAL IDC ICONT C O m K  TOPWID ENDST 

CCW- ,100 CEHV- ,100 
.SECNO 12.991 

3265 DiYlDED PLOW 

3102 W&RNINOI COWEYRNCE CHRNOE DUTSlDE OF ACCEPTABLE W O E ,  %RATIO - 1.65 

CCHV- , 1 0 0 C E H Y -  ,300 
'SECNO 23.076 

1265 DIVIDED BLOW 

CCHV- ,100 CEHY- ,300 
'SECNO 13.151 

3265 DIVIDED FLOW 

CCHV- ,100 CEHY- ,300 
*SECNO 11.161 

3265 DIVIDED FLOW 

SECNO DEPTH CWSEL CRIWS WSELK EG PY HL OLOSS L.BANK ELEV 

Q OLOB QCH QROB ALOB ACR >ROB VOL TWii 8-BANK ELEV 

TIME "LOB VCH "ROB XNL XNCX XNR W T N  ELMIN SSTA 

SLOPE XLOBL XLCH XLOBR ITRIAL IDC ,corn COPJlR TOPWID ENDST 

3301 HV CHANGED MORE THlW HYINB 

1 6 8 5  10 TRIRLS ATTEMPTED WSEL,CWSEL 
,633 PROBABLE NINIMIRI SPECIPIC ENERGY 
3720 CIIITICAL DEPTH ASSUMED 

13.161 6.70 1291.35 1281.35 .OO 1282.89 1.54 .11 . 2 7  1280.81 

22737.6 98.0 22121.1 517.8 76.1 2191.1 539.6 2115.8 504.1 1281.51 
1.10 1.29 10.10 .96 ,060 ,035 ,110 ,000 1274.65 9553.68 

,007930 5 5 .  51,  7 0 .  ao  II 0 . 0 0  1795.80 12115.15 

CCHYI ,100 CEHV- ,300 
.SECNO 11.185 

i -  9719.6 10291.4 TYPE- I TARGET- -9719.600 

C m V s  ,100 CEHV- ,300 
.SECNO 11.227 

3 2 5 5  DlVlDED FLOW 

3470 ENCRORCHMENT STATIONS- 9777.5 12699.3 TYPE- 1 TAROET- -9777.540 
ELENCL- 1283.85 ELENCP.; 100000.00 

11.227 8 . 5 8  2283.40 1281.95 .00 1285.14 1.74 1.92 .01 1282.50 

22737.5 165.1 21391.9 1179.0 95.1 1961.5 853.0 2136.6 514.9 1283.00 

1.11 1.75 10.91 1.38 , 0 6 0  , 0 3 5  ,110 ,000 1274 82 9822.00 
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CCHV- ,100 CEHV- , 3 0 0  
'SECNO 11.325 

3 2 6 5  DIVIDED FLOW 

SECNCI DEPTH OISEL CPIlWB WSELK EC HY XL OLOSS L-BANK ELEV 

Q QL00 Q M  QROB &LOB ACH AROB VOL TWA R-BANK ELEV 

TIME VLOB VCH "ROB XNL M L H  XNR W R I  ELMIN SSTA 

SLOPE XLOBL XLCH X M B R  ITRIAL IDC ICONT COME TOPWiD ENDST 

CCHV- ,100 CEHY- , 3 0 0  
*SECNO 13.420 

3 2 5 5  DIVIDED PLOW 

3280 CROSS SECTION 13 4 2  EXTENDED .15 BEET 

3301 HV CHmUIGEO MORE THAN HVINS 

3302 WRRNINC: COWBYilNCE CHElNGE OUTSIDE OF IICCEPTABLE m N G E ,  KWiTlO = 1 - 6 5  

3 4 7 0  ENCRORCHMBM SThTIONS- 9 8 2 7 . 2  12668.9 TYPE- 1 TABCET; - 9 8 2 7 . 2 4 0  

ELENCL- 1 2 9 0 . 5 5  ELENCR- 100000 .00  
13.420 11.72 1189.15 .ao . O D  1 2 8 9 . 7 1  .s6 1.51 .14 1288.31 

2 2 7 3 8 . 8  6 . 3  14158.0 8376.6 5.4 1922.3 6677.6 2 2 1 0 . 5  567.8 1289.98 
1 . 1 5  . 1 9  7.117 1 . 2 5  ,060 , 0 3 5  ,110 ,000 1777.43 9816.20 

,001901 515. 5 1 4 .  4 9 5 .  4 0 0 . O D  1 7 8 1 . 5 2  12668.90 

CCHV; ,100 CEH"; ,300 
.BECNO 13.524 

3265 DiVIDED FLOW 

3301 BY CHIWOED MORE THAN HYING 

3302 X m N I N D :  CONVEYANCE CiUUjOE OUTSIDE OF IICCEPThBLE W C E ,  XPvZTIO - . 1 5  

I 
180CT99 10:12:54 

PACE 110 

SECNO DEPTH CWSEL CRlWS WSELK ED XY HL O M S S  L-BANK ELEV 

Q QL08 QCH QROB iiliOB ACH RROB YOL TWA R-BElNK ELEY 

T I M E  "LOB VCH YROB XNL X N M  XNR WTN ELMIN SSTh 
SLOPE XLOBL XLCH XLOBR lTRI i iL  1DC TCONT CO-R TOPWID ENDST 

1 4 7 0  E N C R O ~ C H M E ~  STATIONS- 9 8 5 8 . 0  1 2 6 8 9 . 6  TYPE= I TARGET- -9858.010 

CCHV- ,100 CEHV- , 3 0 0  
*SECNO 11.619 

3 2 6 5  DIVIDED PLOW 

laso caoss SECTION 13.62 EXTENDED . 5 9  FEET 

1301 HY CBlWGED MORE THAN WINS 
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CCHV- ,100 CEHV- , 3 0 0  
t8ECNO 13.680 

3165 DIVIDED FLOW 

1470 ENCROaCHMENT STATIONS* .O 113&0.5 TYPEs I TARGET- 11340.480 
13.680 7 . 4 7  1292.37 .a0 . 0 0  1293.17 . 5 1  . 46  .03 1292.88 

21739,4 91,8 22613.3 32.1 59.3 3946.7 97.2 2377.2 605.9 1292.80 

1.21 1.58 5 . 7 3  .I3 ,060 ,035 ,110 ,000 1 2 8 5 . 5 0  9551.91 

331. ll5. 1 0 0 .oO 1071.12 10664.70 ,001909 320. 

CCHV- ,100 CEHV- ,300 

1 PADE 111 
180CT99 10132154 

HV HL OLOSS L-BIWK ELEV SECNO DEPTH CWSEL CRlWS WSELX EG 
QROB %LOB ACH &ROB VOL TWR R-BIINK ELEY 

0 OLOB QCH 
TIME "LOB VCH "ROB XNL XNCH XNR WTN ELMIN SSTA 

SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST 

1490 NH CARD USED 
rglrNO 11.742 .... - 

3410 ENCROACHMENT STATIONS- . 10408.2 TYPE- I TARGET- 10608.160 

13.742 8.03 1291.69 .OO .00 1294.04 .36 . 5 6  .01 1294.10 

.O 22139.1 .O .O 4737.3 . O  2413.2 613.5 1300.31 2 2 7 1 9 . 4  "" a n  .OO ,000 ,038 ,000 ,000 1285.60 9556.47 
1.23 758.53 10115.00 

CCHYE ,100 CEHV- ,100 
,490 NH CARD USED 
SSECNO l3.81B 

3265 DIVIDED FLOW 

CCHV. , 1 0 0 C E H V ;  , 3 0 0  
1490 NH CARD USED 
.SEW0 13 ,918 

3301 HY CHIINGED MORE T H W  HVINS 

1685 20 TRIALS ATTEMPTED WSEL,CWSEL 
3693 PROBiiBLE MINIMUM SPECIFIC ENERGY 
3120 CRITICAL DEPTH ASSUMED 

1470 ENCROACHMENT STATIONS. 9733.6 11551.5 TYPE- 1 TARGET- -9733.640 
ELENCL; 1105 .00  ELENCR- IOOO00.00 

13.918 11.27 1301.10 1301.10 .00 1301.60 2.51 1.36 
.67 1300.59 

21739,4 24.6 l b ~ a ~ . 5  5886.1 18.7 1161.8 1152.0 2511.4 631.6 1300.31 
1.27 1.13 4 46 5.11 ,058 ,038 ,110 ,000 1289.81 9876.47 

642. 4 8 5 .  20 I1 0 .oo  5 5 9 . 4 2  10663.98 ,014141 535. 

HV HL. OLOSS L-BIINK ELEV SECNO DEPTH CWSEL CRlWS WSELK EG 
QROB ALOB ACH RROB VOL TWA R-BIINK ELEV 

P o m 8  QCH 
TIME "LOB VCH mOB XNL XNCW XNR WTN ELMIN SSTA 

SLOPE XLOBL XLCH XLOBR lTRIAL IDC 
ICON? C O ~ R  TOPwlD ENDST 

CCHYI ,100 CEHV- ,300 
.SECNO 14.013 

3165 DIVIDED ELOW 

3301 HY CHXNGEO MORE THIIN HVINS 

3302 WARNINO, CONVEYANCE CHIWOE OUTSIDE OF ACCEPTABLE RI\NDE, KwTIo 2'10 

3670 ENCRORCHME~ SThTIONS- 4 . 0  11913.7 TYPE- 1 TLRGET- -9433.960 
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CCHY= ,100 CEHV- ,300 
'SKCNO 14.103 

3265 DIVIDED F M W  

3101 HV CHLNOED MORE THElN W I N S  

SECNO DEPTH CWSKL CRlWS WSELK EG HV HL OLOSS 5-BXNK ELFY 
QROB aLOB ACH . &ROB VOL TNh R-BXNK ELEV 

0 QLOB QCH 
"ROB XNL XNCH XNR WTN ELMIN SSTli 

TIME VLOB VCH 
SSOPE XLOBL XLCH YLOBR ITRIliL 

ICONT C O m R  TOPWID ENDST 

3301 HV CHMGEO MORE THM ""INS 

C C W -  ,100 CEHV- ,300 

fSECNO 1+.179 

3 2 6 5  DIVIDED FLOW 

1302 WARNING; COWEYmCE CHLNOE OUTSIDE 08 IICCEPTaBIIE W O E ,  KMTlO - 7 0  

CCBV- ,100 CEHVI , 300  
rSECNO i4.'L95 
l a s o  CROSS SECTION 14.49 EXTENDED . a 1  FEET 

SECNO DEPTH CWSEL CRlWS WSELX EG XV XL OLOSS Ii~8-t ELW 

QE08 BLOB ACH AROB VOL TWh 
R-BrnK GLEY 

Q QLOB QCB 
TINE "LOB VCH "ROB X N L  XNCB XNR WTN ELMIN SSTa 

S M P E  XLOBL XLCB XLOBR ITRIAL IDC 
ICONT C O m R  TOPWID ENDST 

ASECNO 14.599 

3302 WARNING: COWEYLNCE CHWDE OUTSIDE OP ACCEPTABLE m G E .  KMTIO . 1.50 
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CCHV- ,100 CEHV- ,300 
tSEMO 14.651 

3265 DlYlDED FLOW 

rnrnrrvnNCE CHANOB OUTSIDE OF XCEPThBLE W O E ,  KPATIO - . 5 5  

CCHV- ,100 CEHVs ,300 
.SECNO 14.752 

3265 DIVIDED FLOW 

1302 WARNINOi CONVEYXNCE CHANGE OUTSIDE OF ACCEPTABLE PANGS, KPATIO 1.53 

CCHV- ,100 CEHV- ,300 
ISECNO 1h.850 

3 2 6 5  OIVXOED FLOW 

HV HL O M S S  L-BANK ELEV SECNO DEPTH CWSEL CRIWS WSELK ED 
OROB ALOB ACH AROB VOL TWA R-BANK ELEV 

Q QLOB QCH 
"ROB XNL XNCH XNR WTN E L M ~ N  SSTA 

TIME "LOB VCH 
SLOPE XLOBL XLCH XLOBR ITRIAL IDC 

ICONT C O ~ R  TOPWID ENDST 

3280 CROSS SECTION 1 4 . 8 5  EXTENDED 1.11 PEET 

CCHV- ,100 CEHV- , 3 0 0  
'SECNO 14,945 

1255 DIVIDED FLOW 

3301 W CWRNGED MORE THUS HVINS 

3 3 0 2  WiiRNINCi CONYEYENCE CWANDE OUTSIDE OF ACCEPTABLE m D E ,  XRlirIO. 1 . 7 3  

CCHY. ,100 CEW. ,300 
1490 NH CARD USED 
*SBCNO 11.983 

1265 DIVIDED FLOW 

1301 HV CHANOED WORE THM HVINS 

3 6 8 5  20 TRIaLS IIWEMPTPD WSEL.CWSFL 
3693 PROBABLE MINIMUT SPECIFIC ENERGY 
3720 CRITlCliL DEPTH ASSWED 

~ $ 7 0  E N C ~ O ~ C H M E ~  STATIONS- 9 7 7 6 . 6  13539.1 TYPE- 1 TARGET- -9176.610 
ELENCL. 1314.98 611ENCR- 100000.00 
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XLOBL XLCH XLOBR ITRIAL IDC ICONT CORRR n 

CCHY- ,100 CEW. ,300 
I490,NH CARD USED 
'SECNO 15.049 

3255  DIVIDED P M W  

3280  CROSS SECTION 15.05 EXTENDED .11 FEET 

3301 HY CHmGED MORE THAN HVINS 

3302  WARNING: CONVEYANCE CBMGE OUTSIDE OF &CCEPTIIBLE PJNGE. XUTIO - 1.30 

C C W -  ,100 CSHV- .lo0 
1490 NH CARD USED 
*SECNO li.144 

3251 DIVIDED FLOW 

4 

3301 HY C ~ ~ O E D  MORE THW WINS 

3307 WLiRNINGi COWBYIWCE CHANCE OUTSIDE OF ACCEPTABLE W O E ,  X-TI0 = . 55  

VS= 9744.0  1 3 8 0 9 . 9  TYPE; 1 TARGET- - 9744 .000  

TN SPLIT PLOW aT RlOHT END POINT FROM RM 9 . 9 5 8  TO RM 9 . 9 8 4  

MTAL N G  M U  i("0 TO@ TOP 
m E A  VELOCITY DEPTH DEPTH WIDTH WlDTH 

.O . 0 0  . 0 0  .OO 420 .0  . O  

RSQ QCOMP ERWC TASQ r c ~  ~ a s ~ n  NITER DSWS, USWS DSSNO USSNO 

. o o  . 0 0  . 0 0  .00 .OO . 00  11 1199.010 1199.102 9 . 9 5 8  9 . 9 8 4  

TN SPLIT FLOW AT RIGHT END POlNT FROM RM 9 . 9 8 4  TO RM 9 .997  

TOTAL i i V G  M U  AVD M P  TOP 
AREA VELOCITY DEPTH DEPTH WIDTH WIDTH 

.o . 0 0  . o o  . o o  1 0 0 . 0  . o  

iiSQ OCOMP 6RWC TASQ TCQ TRBER NITER DSWS USWS DSSND USSNO 
.on . o o  . o o  .oo  .00 .OO 11 1199.102 1199 .166  9 .984  9 .997  

TN SPLIT FLOW AT RIGHT END POINT PROM RM 9 . 9 9 7  TO RM 1 0 . 0 9 6  

TOTAL AVO MU &YO mp TOP 
ARE!+ VELOClTY DEPTH DEPTH WIDTH WIDTH 

.O . 0 0  . 0 0  .00 720 .0  .O 

ASQ QCOMP ERRAC TASQ TCQ TABER NITER DSWS USWS DSSNO USSNO 

. a 0  .00 .on . 0 0  .00 . a a  11 1199 .166  1202.407 9.997 10 .096  

TW SSPLI TTMW AT RIOHT END POINT FROM RW 1 0 . 0 9 6  TO RM 1 0 . 1 1 6  

TOTaL AVG M U  AVO TOP TOP 

mER VELOCITY DEPTH DEPTH WIDTH WIDTH 
. O  .00 .OO . O O  510.0  .O  
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AS0 QCOMP ERQAC TASQ TCQ TAXER NITER DSWS usws DSSNO USSHO 

.no .oo  . o o  . o o  .on . o o  1) 1201.407 1 2 0 1 . 0 5 5  1 0 . 0 9 6  10 .176  

I 
1 8 0 ~ ~ 9 9  1 0 ~ 3 a ~ s 4  
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TN SPLIT FLOW AT RIGHT END POINT FROM RM 10 .176  TO RM 10 .271  

TOTAL Avo M U  liVG TOF TOP 
ARE* VELOCITY DEPTH DEPTH WIDTH WIDTH 

. o  .oo  .OO . O O  1 4 0 . 0  . O  

liSQ QCOMP ERRAC T A X  TCQ TABEX NITER OSWS USWS DSSNO USSNo 
.00 .on .oo  . o o  . 00  . O O  11 1 2 0 1 . 0 5 5  1106 .511  1 0 . 1 7 6  1 0 . 2 7 1  

TN SPLIT FLOW AT RIOHT EKO POINT PROM RM 1 0 . 2 7 1  TO RM 10 .348  

TOTAL XVD M&X AVO TOP TOP 
AREA VELOCITY DEPTH DEPTH WIDTH WIDTH " . o o  . 0 0  . O O  250.0  .O ~ ~ 

hSQ QCOMS ERRRC TASQ TCQ TliBER NITER DSWS USWS DSSNO USSNO 
, o n  . o o  .oo  . $0 . 0 0  . O O  11 1206 .511  1 2 0 8 . 5 6 2  1 0 . 2 7 1  1 0 . 3 4 8  

TN SPLIT FLOW AT RIGHT END POINT PROM BM 1 0 . 3 4 8  W RM 1 0 . 0 4 3  

TOTLL IWG MU AVO TOP TOP 
AREA VBlOCCTY DEW" DEPTH WIDTH W l D W  

6 . 8  . 1 5  .I5 . 0 8  4 5 0 . 0  8 8 . 5  

XSQ QCOMP ERWIC TASQ TCQ TABER NETER DSWS USWB DSSNO USSNO 
1.01 1.01 .16 1.01 1.01 .16 11 1208 .562  1210 .950  1 0 . 1 1 8  1 0 . 4 4 3  

TN SPLiT FLOW i iT RIOHT EN0 POINT FROM RM 1 0 . 4 4 3  TO RM 10.517 

TOTAL N C  M U  RVQ TOF TOP 
ARE& VELOClTY DEPTH DEPTH WIDTH WIDTH 
5 1 8 . 7  .57 2 . 3 8  1.19 5 3 0 . 0  469.0  

ASQ QCOMP ERPAC TASQ TCQ TILBER NITER DSWS USWS DSSNO USSNO 

317.34 117.39 . O Z  118.15 118 .40  .02 11 1 2 l 0 . 9 5 0  1214 .383  10.4*3 10.517 
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TN SPLIT FLOW AT RIOHT END POINT FROM RM 10 .117  TO RM 10.512 

TOTAL i iVO M U  AVG TOP TOP 
&RER VELOCITY DEPTH DEPTH WIDTH WIDTH 
569.0 1.63 2 .38  1 . 3 5  420.0  420 .0  

RSQ QCOMP ERPAC TASQ TCQ TRBER NlTER DSWS USWS DSSNO USSNO 
929 .10  9 2 9 . 1 3  . O O  1 2 4 1  4 4  1 2 4 1 . 5 3  . 0 1  il 1 2 1 4 . 3 8 3  1216 .796  10.117 10,612 

TN SPLIT BLOW AT RIGHT END POINT FROM RM 10.612 W RM 10 .699  

TOTIIT. AVO Mm AVO TOP TOP 
AREA VELOCITY DEPTH DEPTH WIDTH WIDTH 
2 0 8 . 0  . s o  .99 . 5 6  460.0 3 7 2 . 8  

ASQ QCOMP E R N  TASQ TCQ TABER NITER DSWS USWS DSSNO USSNO 
1 6 6 . 7 2  1 6 6 . 7 0  .01 1414 .11  1114 .23  . O O  11 l a l 6 . 7 9 5  1218 .162  1 0 . 6 1 2  10 .699  

TN SPLIT PLOW hT RiCHT END POINT PROH RM 1 0 . 6 9 9  TO RM 1 0 . 8 0 3  

TOTAI, AVD M U  AVO TOF TOP 
AREA VELOCITY DEPTH DEPTH WIDTH WIDTH 
5 9 5 . 7  . 8 9  2 . 5 3  1.36 5 6 0 . 0  510.1 

ASQ QcWP ERRAC TASQ TCQ TABER NITER DSWS USWS DSSNO USSNO 
5 1 9 . 2 6  619 .36  0 2033 .+3  2033.59 .01 li 1218.562 1222.817 10 .699  1 0 . 8 0 1  

TOTAL AVO M U  AVO TOQ TOP 
AREA VELOClm DEPTH DEPTH WIDTH WIDTH 
463 .6  1 . 6 0  2 .50  1 . 2 5  370.0  310 .0  

ASQ QCOMP ERPAC TASQ TCQ TABER UTTER DSWS USWS DSSNO USSNO 
1412.81 142 .87  . O i  2776 .24  2776.46 .01 11 1222 .837  1223 .483  lO.003 10 .862  
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m $SPLIT PLOW nT RRIOdT ENO POINT BROM RM 1 0 . 8 6 1  TO RM 10.917 

TOTAL N G  M U  AVG TOP TOP 
IIREA VELOCITY DEPTH DEPTH WIDTH WIDTH 
309.1 1.06 2.01 1.10 280.0 280.0 

A S 0  QCOMP ERRRC TirSQ TCQ ThBER NiTER DSWS USWS DSSNO USSNO 

319.18 329.21 .O1 3105.41 3105.67 .01 11 3223.483 1226.516 10.862 10.917 

TW S P L I T  FLOW AT L E F T  END POINT PROM RM 10.862 TO RM 10.917 

l iSQ QCOMP ERRliC TASQ TCQ TFlBER NITER DSWS USWS DSSNO USSNO 
40.61 40.68 . 0 2  3196.08 3146.34 .01 il 1223.+83 1 2 2 5 . 6 1 6  10.862 10.911 

TN SPLIT PLOW AT RIWT END POINT FROM RM 10.917 TO RM 10.980 

TOTAL *"G MAX AVG OToP TOP 
ARE> VELOCITY DEPTH DEPTH WIDTH wIDm 
151.7 1.83 2.01 1.02 1 5 0 . 0  169.4 

ASQ QCOMP E R M C  T*SQ TCQ T m E R  NITER DSWS USWS DSSND USSNO 
278 .00  278 .01  . 0 0  342+ .OB 142d.36 .01 11 1125.516 1236.768 10.917 10.980 

TW SPLIT FLOW AT LEFT END POINT FROM RM 10.917 TO RM 10.980 

1150 OCOMP E R M C  TASQ TCQ TABER NITER DSWS USWS DSSNO USSNO 
5 4 . 7 5  54.77 .03 3 4 7 8 . 8 3  3a19.12 . O X  11 1225.636 1226.768 10.917 10.980 

TN SPLIT PLOW AT 1TRlGHT END POINT FROM RM 10.980 TO RM 10.996 

TDTnI AVO M U  AVD mP TOP 
RREa VELOCITY DEPTH DEPTH WIDTH WDni 

. O  .oo . O O  . O O  1 2 0 . 0  . o  

a s  Q c o M e  ERW TASQ TCQ TABER NITER OSWS USWS DSSNO USSNO 
. O O  .OO .OO 3418.81 3479.12 .01 11 1226.768 1225.982 10.980 10.996 

TW SPLIT PLOW AT LEFT END POINT FROM RM 1 0 . 9 8  TO RM 10.996 

ASP QCOMP E B W  TASQ TCQ TABBR NITER O S I S  USWS DSSNO USSNO 
.00 .00 .oO 3 4 7 8 . 8 3  ' 3479.12 .Cl 11 1 2 2 6 . 7 5 8  1226.982 10.980 10.996 

TN SPLIT FLOW aT BIGHT END POINT PROM EM 10.996 TO RM 11.030 

TOTAL AVG M U  AVG TOP TOP 
aREA VELOCITY DEPTH DEPTH WIDTH WIDTH 

2 7 . 5  .16 .94 . a 7  190.0 58.8 

ASQ QCOMP ERWC TASQ TCQ TABER NITER DSWS USWS DSSNO USSNO 
6 , 4 7  4 . 4 8  0 3481.31 3483.60 .01 11 1225.982 1230.086 10.996 11.030 

TW SPLIT FLOW AT LEST END POINT BROM RM 10.996 TO RM 11.030 

A9Q QCOMP ERRliC TASQ TCQ TABER NITER DSWS USWS DSSNO USSNO 
. O O  . O O  .a0  3483.31 3481.60 . Ol li 1226.982 1230.086 10.996 11.030 

TN SPLIT FLOW AT RIGHT END POINT PROM RM 11.03 TO RM 11.129 

TOTliL AYG MRX AVG TOP TOP 
MZREII VELOCITY DEPTH DEPTH W i D l ' R  WIDTH 

.O . 0 0  . O D  . O O  5 5 0 . 0  0 

hSQ OCOMP ERRRC TASQ TCQ T-ER NITER DSWS USWS DSSNO USSNO 
. O O  . O O  . O O  1483.11 3483.60 .01 li 1230.086 1231.506 11.030 11.129 

TW SPLIT PLOW ilT LEFT END POINT FROM RM 11.03 TO RM 11.129 

BSQ PCOMP ERRRC TASQ TCQ TliBsR NITER DSWS USWS DSSNO USSNO 
3 . 8 5  3.85 .09 3487.16 3487.45 .Ol 11 1230.086 1231.506 11.030 11.129 

TN SPLIT FLOW IT RIGHT END POINT BRMI RM 11.129 TO RM 11.188 

TOTAL &YO M U  iiVO TOP TOP 
=Eli V E L O C I T Y D E P T H  DEPTH WIDTH WIDTH 

.O .00 .00 . O O  260.0 .O 

ASQ PCOMP 6 R U C  TaSQ TCQ ThBBR NITER DSWS USWS DSSNO USSNO 
.OO .OO .OO 3487.16 3487.45 .01 11 1231.506 1232.021 11.129 11.188 
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TW SPLIT PLOW iiT LEPT END POINT FROM RM 11.129 TO RH 11.388 

hSQ QCOMP ERRAC TASQ TCQ TkBER NITER DSWS USWS DSSNO USSNO 
3 4 . 2 3  3 4 . 2 9  1 6  3 5 2 1 . 3 9  3 5 2 1 . 7 4  .DL II l a u . s o 6  1232.023 n . 1 2 9  1 l . l ~ ~  

TW SPLIT PLOW AT LEPT END POINT FROM RW 1 1 . 1 8 8  TO RM 1 1 . 2 6 3  

ASQ QCOMP ERRAC TASQ TCQ TXBER NITER DSWS USWS OSSNO USSNO 
.02  . 0 2  .19 3 5 2 1 . 4 1  1 5 2 1 . 7 7  .01 11 1232.021 1 2 3 2 . 4 2 7  1 1 . 1 8 8  11.213 

TW SPLIT FLOW ill' LEFT EN0 POINT FROM RM 1 1 . 2 4 1  T O  RM 1 1 . 3 0 1  

AS0 QCOMP E R U C  TASQ TCQ TABER NITER DSWS USWS DSSNO USSNO 
. O O  . O O  .OO 3521.41 1521.77 .Oi 11 1232.427 1 2 3 2 . 4 9 6  1 1 . 2 4 3  1 1 . 3 0 1  

TN SPLIT PLOW AT RIGHT END POINT FROM RM 1 2 . 1 9 4  TO RM 12.313 

TOTAL RVG M A X  AVO TOP TOP 
AREA VELOCITY DEPTH DEPTH WIDTH WIDTH 

.O ,oo .oo . 0 0  100.0 .o 

&SQ QCOMP ERRAC TASQ TCQ TiieER NITER DSWS USWS DSSNO USSNO 
. O O  . D O  .OO 1 5 2 1 . 4 1  3 5 2 1 . 7 7  .01 11 1 2 5 3 . 9 2 1  1 2 5 9 . 1 1 8  12,194 12.313 

TN SPLIT FLOW liT RlOHT END POINT FROM RM 12.111 TO RM 1 2 , 4 2 0  

TOTAL AVO MAX AVO 10F MP 
AREA VELOCITY DEPTH DEPTH WIDTH WIDTH 

.O .OO -00 .OO 510.0 . O  

ASQ QCOMP ERRAC TASQ TCQ TmER NITEB DSWS USWS DSSNO USSNO 
. O O  . 0 0  .OO 3521.41 3571.77  .Ol 11 1 2 5 9 . 1 1 8  1 1 6 2 . 5 6 7  12.313 12.420 

TN SPLIT FLOW AT RIGHT END POINT FROM RM 1 2 . 4 2 0  TO RM 1 2 . 5 1 1  

T0TP.I. iiVO MAX AVO TOP M P  
AREA VELOCITY DEPTH DEPTH WIDTH WIDTH 

. o  . 0 0  . O O  . O O  390.0 .O 

ASQ QCOMP ERRAC TASQ TCQ TILBER NITER DSWS USWS DSSNO USSNO 
. O O  .OO . O O  3 5 2 1 . 4 1  3 5 2 1 . 7 7  . O l  11 1 2 6 2 . 5 6 1  1 1 6 4 . 7 1 3  12.420 1 2 . 5 1 1  

TN SPLIT PLOW AT RIGHT END POINT FROM RM 11.511 TO RM 1 2 . 6 0 6  

TOTAL AYG MAX AVO TOF TOP 
W E . 9  YELOCLTY DEPTH DEPTH WIDTH WIDTH' 

8 8 . 5  .52  .61 .3P 450.0 2 9 1 . 4  

1150 QCOMP ERRAC TASQ TCQ TABER NITER DSWS USWS DS9NO USSNO 

4 6 . 1 0  4 6 . 1 1  .Ol 3567.52 3 5 6 7 . 8 7  .01 11 1 2 6 4 . 7 1 3  1 2 6 7 . 8 5 7  12.511 1 2 . 6 0 6  

TN SPLIT PylW ii?. RIGHT END POlNT .RON RM 1 2 . 6 0 6  TO Rn 12.701 

TOTAL hYO MAX AVO TOP TOP 
AREA VELOCITY DEPTH DEPTH WIDTH WIDTH 

.o .Oo .OO .OO 770.0 . O  

kSQ QCOMP ERRAC TASQ TCQ TABER NITER DSWS USWS DSSNO USSNO 
. 0 0  .OO . O O  3 5 6 7 . 5 2  3 5 6 7 . 8 7  .01 11 1 2 6 7 . 8 5 7  1 2 7 0 . 2 1 6  1 2 . 5 0 6  12.701 

TN SPLIT FLOW AT RIGHT END POINT FTFRON P*( 1 2 . 7 0 1  TO RM 12.801 

 TOT^ AVG M A X  AVO TOP TOP 

AREA VELOCITY DEPTH DEPTH WIDTH WIDTH 
. O  .oo .oo .oo 4 s o . a  .o 

RSQ QCOMP ERRAC TXSQ TCQ TABER NITER DSWS USWS DSSNO USSNO 

.OO .OO .OD 3 5 6 7 . 5 2  3 5 6 7 . 8 7  . 0 1  11 1 2 7 0 . 2 4 6  1271.741 11.701 12.801 

TN S P L I T  FLOW AT R I M T  END POINT PROM RM 12.801 TO RM 12,896 

WTLL RVG MRX liVC TOP TOP 
AREA VELOCITY DEPTH DEPTX WIDTH WIDTH 

o .no .no .00 360.0 .O . . . . 

AS0 QCOMP ERRAC TASQ TCQ TABER NITER DSWS USWS DSSNO USSNO 

.OO .OO .00 3 5 6 1 . 5 2  3 5 6 1 . 8 7  .Ol 11 1 2 7 1 , 7 4 1  1 2 7 2 . 5 8 3  1 2 . 8 0 1  1 2 . 8 9 6  

FCD 97-04 

Appendix A 
HEC-2 Spiit Flow Analysis 



TN SPLIT FLOW AT RIGBT END POINT FROM RM 13.227 TO RM 13.325 

TOT& AVO MRY >YO TOP TOP 
AREh Y G I O C I T Y D E P T H  DEPTH WIDTH WIDTH 

. O  .00 . D O  . O O  5<0.0 . O  

l iSQ QCOMP ERBAC TASO TCQ TiiBER NITER DSWS USWS DSSNO USSNO 
. O O  . O O  .00 3561.51 3567.81 .01 11 1283.396 1285.154 13.227 13.325 

ToIOTaL XUVD M U  liVO TOF TOP 
AREII VELOCITY DEPTH DEPTH WIDTH WIDTH 

6.6 . 1 9  .15 . 0 8  4 5 0 . 0  86.1 

ASQ QCOMF ERMC TASQ TCQ TiiBER NITER DSWS VSWS DSSNO VSSNO 
1.25 1.25 . 0 5  3 5 6 8 . 7 7  3169.12 .01 11 1286.154 1289.15A 1Z.325 13.420 

TN S P L i T  PLOW AT ERIGIrT END POINT FROM EM 13.41 TO RM 13.5211 

TOThL AVO MAX AVG TOPI TOP 
ARE* VELOCITY OEPTH DEPTH WIDTH WIDTH 

3.0 .19 .I5 .08 470.0 33.6 

&SO QCOMP E R M C  TASQ TCQ TABER NITER DSWS liSIl.5 DSSNO USSNO 
.58  . 5 7  .09 3559.34 3169.70 .01 il 1289.153 1289.839 13.420 13.524 

TN SPLIT PLOW LIT RICHT END POINT FROM RM 1 3 . 5 4 2  TO RM 13.619 

TOTAL aV'VD MAX AVO TOP TOP 
AREA VELOCITY DEPTH DEPTH WIDTH WIDTH 

. O  .OO .OO . O O  620.0 . O  

ASQ QCOMP EBRAC TASQ TCO TABER NITER DSWS USWS DSSNO USSNO 
. O O  . O O  . l i O  3 5 6 9 . 3 4  3569.70 .01 11 1289.839 1192.590 13.524 13.619 

TN SPLIT FLOW all RIOHT END POINT FROM RM 13.619 TO EM 13.68 

TOTAL AVG M U  AVO TOP TOP 
AREA VELOCITY DEPTX DEPTH WIDTH WIDTH 

. O  . O O  .OO - 0 0  398.0 0 

A s Q  QCOMP EP.MC TASO TCQ TABER NiTER DSWS USWS DSSNO USSNO 
.DO . 0 0  . O O  3569.34 3 5 6 9 . 7 0  .01 11 1292.590 1292.968 13.619 11.680 

TN S P L I T  FLOW AT RIGHT END POINT FROM RM 13.58 TO RM 11.742 

TOTAL liYO MRY &VG TOQ TOP 
IIREA VELOCITY DEPTH OEPTX W I D T H  WIDTH 

.0 .00 . O O  .OO 430.0 . O  

~ S Q  OCOMP ~nmc TASQ TCQ T ~ B E R  NITER DSWS usws DSSNO USSNO 
. 0 0  . O O  .DO 3569.34 3569.70 .01 11 1292.958 1 1 9 1 . 6 8 7  13.680 13.742 

TN SPLIT FLOW AT RIGHT END POINT FROM RM 13.742 10 RM 13.818 

TOTlil AYD M i l l (  kVG TOF TOP 
AFcEll VELOCITY DEPTX DEPTH WIDTH WIDTH 

. O  0 0  .OO .00 340.0 . O  

RSQ OCOMP E R M C  TliSQ TCQ TABER NiTER DSWS USWS DSSNO USSNO 
. O O  . O D  . O O  3559.34 3559.70 .OX li 1293.587 1296.193 13.742 13.818 

TN SPLIT FLOW hT RICXT END POINT FROM RM 13.818 TO RM 13.918 

m T A L  iiVO M U  iiVO TOF TOP 
hREII VELOCITY DEPTH DEPTH WIDTH WIDTH 

. O  .00 .OO . O O  5 2 0 . 0  .O 

h S Q  OCOMP E R U C  TliSQ TCQ TABER NLTER DSWS USWS DSSNO USSNO 
.GO . 0 0  00 3569.34 3569.70 .01 11 l294.193 1301.096 13.818 13.918 

M S P L I T  PLOW AT R I G H T  END POINT PROM RM 13.918 TO RM 14,013 
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TOT?& AVO MRX AVO TOP TOP 
ARE& VELOCITY DEPTH DEPTH WlDTIl WIDTH 

. O  .00 ,00 .00 695.0 . O  

ASQ QCOMP ERWC TASQ TCQ T ~ E R  NITER DSWS USWS DSSNO USSNO 
.OO .00 . O O  1569.34 1569.70 .01 II 1301.096 1106.689 13,918 14.013 

TN S P L I T  PIOW RT RIGHT END POINT FROM RM 14.013 TO 14.103 

TOTAL AVG MAX AVO T o F  TOP 
AREA VELOCITY DEPTH DEPTH WIDTH WIDTH 

.O . 0 0  . 0 0  .OO 495.0 .O 

asa QCOMP ~nwc  TASQ TCQ TABER NITER DSWS usws DSSNO USSNO 
.00 . O O  .00 3569.34 3569.70 .01 11 IJ06.5B9 1308.176 14.013 14.103 

TOTAL W G  M A X  AVO T O P  TOP 
AREA VELOCITY DEPTH DEPTH WIDTH WIDTH 
?nri 7 .is .76 .38 620.0 551.4 

~ ~ 

h S Q  QCOMP ERRAC TRSP TCQ TABER NITER DSWS USWS DSSNO uSSNo 

116.18 116.18 . O O  1685.52 1685.80 .01 11 1208.176 1111.550 14.103 14.197 

TN SPLIT FLOW AT RIOHT END P O I N T  FXDM RM 14,197 TO 14.284 

TOTAL AVO MAX AVG TOP TOP 

AREA VELOCITY DEPTH DEPTH WZOTH WlDTH 
. O  . 0 0  . 0 0  .OO 415.0 0 

ASQ OCOMP ERRAC TASQ TCQ TABER NITER DSWS USWS DSSNO USSNo 

.00 . O O  .00 1685.52 3685.85 .Ol 11 1111.550 1313.926 14,197 1 4 . 2 8 4  

TOTAL AVO MAX &VG TOP TOP 
AREA VELOCITY DEPTH DEPTH WIDTH WIDTH 

. O  .00 . 00  .00 385.0 . O  

a s Q  QCOMP ERRAC T A W  TCQ TXBER NITER DSWS USWS DSSNO USSNO 
. O O  . O O  . 0 0  1685.52 1685.88 .01 II ilil.ga6 i?is.lss 14.284 14.179 

TN 8PLlT PLOW AT RlOHT END POIWT PROM RM 14.379 TO 14.495 

TOTAL AVO MAX AVG TOE TOP 
ARE& VELOCITY DEPTH DEPTH WIDTH WIDTH 
0 . a ,  .21 .12 485.0 111.5 

ASP QCOMP ERUAC TASQ TCQ TABER NITER DSWE UBWS DSSNO USSNO 
1.74 3.76 .68 1689.26 3689.64 .01 11 1116.188 1120.109 14.379 14.495 

TN S P L I T  WOW RT RlOHT END POINT PROM RM 11.495 TO 14.599 

TOTAL AVO MU AVO Tor TOP 
AREA VELOCITY DEPTH DEPTH WIDTH WlDTH 

e ?? .21 .10 625.0 85.0 ".. -- 

i i s Q  QCOMP ERRAC TASQ TCQ T ~ E R  NITER DSWS USWS DSSNO USsHO 

2.06 2.05 . 7 9  1691.12 1691.72 .Ol 11 1320,109 1122.117 14.495 14.599 

TN SPLIT FLOW liT RlCHT END POTNT FROM RM 14.599 TO 11.651 

TOTAL AVO MRX AVO TOF TOP 
AREA VELOCITY DEPTH DEPTH WlDW WIDTH 

n . 0 0  .OO .00 1 6 0 . 0  .O . . 
1\30 QCOMP ERRAC TASQ TCQ TABER NITER DSWS USWS DSSNO W S N O  

.OO .PO .00 1691.32 1691.72 .oi 11 i122.1n ll24.123 14.599 14.653 

TN S P L I T  FLOW AT RRIOHT END POINT FROM RM 14.653 TO 1&.752 

TOTAL AVO MAX AVO ?OF TOP 
AREA VELOCITYDEPTH DEPTH WIDTH WIDTH 

. O  .oo ,oo .OO 505.0 . o  

ASP QCOMP ERRAC TAGQ TCQ T ~ E R  NITER DEWS UGWS DSSNO USSNO 
. O O  . O O  .OO 3691.32 3691.72 .ol I 1 2 1 i  3 . 1  11.653 14.752 
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TN SPLIT FLOW AT RIGHT END POlNT FROM RM 14.752 TO 14.850 

W T R L  ilYG MAX &VG TOF TOP 
ARE& VELOCITY DEPTH DEPTH WIDTH WIDTH 
123.8 .76 1.22 .Sl 360.0 204.0 

ASQ QCOMP ERRliC TASQ TCQ TaB1BER NITER DSWS USWS DSSNO USSNO 

91.61 93.61 .03 3784.91 3785.35 .Ol 11 1327.311 1329.414 14.152 14.850 

TN SPLiT FWW AT RIGHT END POINT FROM RM 14.850 M 14.345 

TOTAL Ave MRX AVG TOE TOP 
mIREA VELOCITY DEPTW DEPTX WIDTH WIDTH 

59.5 .76 1.21 .6l 1255.0 98.1 

ASQ QCOMP ERPJIC T*SQ TCQ TABER NITER DSWS USWS DSSNO USSNO 
45.02 45.03 .OO 3829.95 3830.37 .01 11 1329.414 1331.949 14.850 11.945 

T1 NEW RIVER SPILLWAY INIMDATION STUDY 
TZ SPLIT BLOW iUUliLYSIS 
T? BY STIINTEC FOR FCDMC, FCD 97-04 

J1 lCHECK INQ N I W  IDIR STRT METR~C HvlNS Q WSEL PQ 

0 4 0 . 0 0 5  
1371.28 

J 2 N P R O F  IPLOT PRFVS X S E N  XSECH EN ALLOC IBW CHNIM ITRACE 

15 -1 

SECNO DEPTH CWSEL CRiWS WSELX ED HV HL 
OLOSS I - B W K  ELEY 

0 QLOB QCH QROB IILOB ACH IiROB YOL TWR R-BIUIX ELEV 

TiME YLOB VCH "ROB YNL XNCX YNA WTN ELMIN SSTa 

SLOPE XLOBL XLCH XLOBR ITRIAIl iDC ICONT CORA% TOPWID ENDST 

'SECNO 7 . 7 2 8  
3840 SECTION NOT HIGH ENOVOH 1371.280 1205.990 1135.400 1ZIO.000 , 0 0 0  

0 

3840 SECTION NOT HIOH EBOUOX 1371.280 1251.990 1135-"00 1260.000 , 0 0 0  
0 

3840 SECTION NOT HIOH ENOUGH 1371.280 1305.990 1135.400 1310.000 ,000 
0 

3840 SECTION N M  WiCH ENOUOH 1371.280 1 1 5 5 . P P O  1135.400 1360.000 ,000 
0 

7 . 7 2 8  6.70 1142.10 1140.84 1371.28 1143.49 1.38 . O O  . O O  Ili&.UO 
12147.0 .O 12747 0 .O . O  1350.4 .O . O  

.O 1154.00 

. O O  . O O  9.14 . O O  , 0 0 0  ,035 , 0 0 0  . D O 0  1135.40 9442.13 

.0019BZ 0 .  0. 0 .  0 30 il . O O  239.79 10182.12 

'SE< 
384' rrLiiun .iruri Li.rur.. . .  , ~ ~ ~ 

3840 SECTION NOT HIOH EBOUOX 1371.280 1251.990 1135-"00 1260.000 , 0 0 0  
0 

3840 SECTION NOT HIOH ENOUGH 1371.280 1305.990 1135.400 1310.000 ,000 
0 

3840 SECTION N M  WiCH ENOUOH 1371.280 1 1 5 5 . P P O  1135.400 1360.000 ,000 
0 

7 . 7 2 8  6 . 7 0  1142.10 1140.84 1371.28 1143.49 1.38 . O O  . O O  Ili&.UO 
A".-,." ." 

. o o  .oo 
.0019BZ 0 .  
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1 PAGE 131 
180CT99 10'32154 

SFCNO DEPTH CWSEL CRIWS WSELI( ED HY HL OLOSS L-BANK ELEV 

QROB ALOE ACH AROB VOL TUh R-BRNX ELGV 
Q QLOB QCH 

"ROB XNL XNCH XNR WTN ELMlN SSTA 
TIME VLOB VCR 
SLOPE XLOBL XLCll XLOBR I T R I G  IDC 

ICOLSI. COME TOPWID ENDST 

ccu>>- i n n  CEHV- ,300 

CCHV* ,100 CEHV- ,300 
'SBCNO 8.220 

.OS 1150.63 . 8 3  1.18 .OO 1160.58 
8.220 11.02 1149.80 .OO 

.O .O 1748.1 . O  98.6 5 1164.55 
11747.0 . O  12747.0 

.OO ,000 , 0 3 5  ,000 , 0 0 0  1138.78 9916.23 
.10 .oo 7 . a ~  

3 0 0 0 0  250.33 10166.56 
,002231 4 8 5 .  513. 565. 

CCHV. ,100 CEHV- , 3 0 0  
rSECNO 8.330 .OO 1111.88 . 8 3  1.25 .00 1166.00 

8.310 1 0 . 4 6  1151.05 . O O  
.O .O 1741.a 

, O  ~21.2 17.7 1166.40 
12747.9 .O 12747.0 

. O D  ,000 ,035 ,000 , 0 0 0  11a0.59 5 8 5 0 . 2 8  
. 1 2  .00 7 . 1 2  

2 0 D 0 264.75 10103.02 
,002191 5 5 5 .  5 6 5 .  545. 

CCHV- ,100 CEHV- .100 
'SECNO 8 . 4 5 7  

. O O  1153.03 . 6 8  .59 1 Il58.74 
8 . 4 5 7  11.30 1152,40 .DO 

.o . O  1 ~ z a . a  
,O 5 21.4 1168.40 

12747.0 . O  12747.0 
.GO ,000 ,035 ,000 ,000 1111.10 9800.56 

.la .00 6.63 
2 0 0 . D O  214.53 10115.09 

.ool69a 365. 362. 355. 

HV XL OLOSS L-BRNX ELEV 
SECNO DEPTH CWSEL CRIWS w S E U  EQ 

QROB ALOQ ACH AROB VOL TWli  R-BIWX ELEV 
a QLOB QCH MCX XNR WTN 

"800  XNL 
ELMIN SSTA 

TIME YLOB VCR 
SLOPE XLOBL XLCX XLOBR ITRIAL IDC 

ICOLSI. COME TOPWID ENDST 

3302 W ~ N I N O ,  CONVEYANCE CHANGE OUTSIDE OP ACCEPTlieLE W O E ,  KRhTIO . 1.?9 
8.116 ll.50 1151.05 . O O  . 0 0  1151.35 

12747.0 .O 12747.1  
.oo . . . l6 

,000467 2 8 0 .  

CCW- ,100 CEHV- ,300 
.SECNO 8.548 

3301 XY CHANGED MORE M A N  W I N E  

3685 10 T R I L L S  ATTEMPTED WSEL,CIISEL 
,693 PROBABLE M I N I M W  SPECIFIC ENERGY 
3720 C R I T I C A L  DEPTH A S S W E D  
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CCHY* ,200 CEHV- ,400 
*SECNO 8 . 6 5 5  

3 3 0 1  HY CHmGED MORE WAN HVINS 

3102 WIIRNING: CONVEYANCE CHANGE OUTSIDE OF XCEPTABLE RANGE, KPJiTlO r 3 , 1 6  

SECNO DEPTH CWSEL CRlWS WSELK EG HV XL OLOSS L - B M K  ELEV 

Q PLOB QCH QROB &LOB RCH &ROB VOL TWA R-BANK ELEV 
TIME "LOB VCR "ROB X N L  XNCH XNR WTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWlD ENDST 

CCXY; ,100 CEHV= ,300 
'SECNO 8.731 

8 . 7 3 1  6 . 7 4  1 1 5 0 . 3 4  .00 .OO 1 1 6 0 . 5 a  . 2 0  . 48  .01 1156.95 

127$7.0 4 3 3 0 . 7  8416.3 . O  1 5 8 4 . 8  2 1 1 8 . 4  - 0  2 2 8 . 3  3 4 . 6  1 1 6 9 . 5 5  
.23 2 . 5 7  3 . 9 7  . 0 0  , 0 5 0  , 0 1 5  . ,000 ,000 1 1 1 3 . 5 0  3348.53 

.OOii08 500. $ 0 2 .  395. 2 0 0 .OO 7 5 2 . 7 5  10111.38 

1685 2 0  TRIALS iiTTEMPTED WSEL,CWSEL 
3593 PROBIlBLE MINIMVM SPEClFlC ENERGY 
377.0 CRrTICaL DEPTH hSSUMED 

8 . 8 0 7  1 . 7 3  1162.77 1152.17 .OO 1 1 6 4 . 8 0  2.03 1.05 - 5 5  1 1 7 3 . 1 0  

1 2 7 4 7 . 0  0 12747.0 . O  . O  1116.1 . O  2 5 1 . 5  39.6 1172.71 

2 4  . O D  11.+2 . O O  ,000 , 0 3 5  , 0 0 0  ,000 1 1 5 8 . 0 6  9 8 2 1 . 1 1  

,01151.7 < 2 5 .  405. 1 9 5 .  a o  13 o . 0 0  2 7 9 . 5 2  10100.63 

CCHY- .lOOCEHY- ,300 
+SECNO 8 . 9 3 6  

3101 HV C H M G E D  MORE TXiUi W I N S  

3 3 0 2  WiiRNINOi COWEYliNCE C H M G E  OUTSIDE 08 ACCEPTABLE RANGE, XRATIO = 1 . 4 7  

8.936 8 . 8 7  1 1 6 8 . 8 1  . O O  . 0 0  1169.75 . 9 4  1 . 3 1  .08 111a.58 

117417.0 . O  1 2 7 4 7 . 0  . O  .O 1 6 3 9 . 7  . O  2 7 1 . 6  d3.6 1 1 7 7 . 2 0  

. 2 6  . O O  7 . 7 7  . O O  0 0 0  , 0 3 5  ,000 ,000 1159.96 9844.04 

,003192 2 8 5 .  2 9 0 .  290. 3 0 0 . O O  2 7 8 . 4 4  10122.49 

SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OMSS L - B M K  ELEY 

Q QLOB QCH QROB *LOB RCH AROB VOL TWI) R-BAWX EL2V 

TIME "LOB VCH "ROB XNL XNCH XNR WTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR ITRIXC IOC lCONT CO- TOPWID ENDST 

CCHV- .10OCEXY= , 3 0 0  
'SECNO 8.977 

8 . 9 7 7  8 . 0 8  1 1 6 9 . 3 8  .OO . 0 0  1170.55 1 . 1 ?  .73 . 0 7  1 1 7 5 . 8 8  

1 2 7 1 7 . 0  .O 1 2 7 4 1 . 0  .0  . O  1 4 7 1 . 3  0 2 7 9 . 1  4 4 . 8  1177.97 

. 2 7  . O O  8 . 5 5  .00 , 0 0 0  ,035 ,000 , 0 0 0  1151.30 9877.82 

,003730 220. 212. 215. 2  0 0 .OO 2 3 6 . 8 7  iOii4.68 

CCHY- .100CEHY= , 3 0 0  
.SECNO B . 9 9 t  

8.994 8.01 1 1 6 9 . 6 7  . O O  . O O  1 1 7 0 . 9 1  1 . 2 &  . 3 4  .02 1 1 7 5 . 6 9  
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CCW- , 1 0 0  CEHV. , 3 0 0  
.SECNO 9 . 0 4 7  

1301 HY CHWCED MORE THAN HVINS 

CCW- , 30 0  CEHV- , 5 0 0  
+SECNO 9 . 1 9 1  

9 . 1 9 3  7 . 4 9  1172.03 . 0 0  . O O  1172.41 . l a  . 4 4  . 0 4  1 1 8 2 . 0 5  

12747 .0  . O  1 2 7 $ 1 . 0  . O  .O 2571.4 . O  4 . 0  5 5 . 3  1 1 7 6 . 0 6  

. 3 4  . O O  4 . 9 6  . O O  , 0 0 0  , 0 3 5  , 0 0 0  , 0 0 0  1 1 6 4 . 5 4  9841.22 

.001+17 400 .  391.  1 9 0 .  I o o . O D  4 7 4 . 0 0  1 0 3 2 1 . a ~  

SECNO DEPTH CWSEL CRiWS WSELK EC KY HL OLDSS L-BANK ELEV 

QLOB QCH PROB ALOB ACH AROB VOL TWR R - B U K  ELEV 9 
TIME "LOB VCH "ROB XNL XNCH XNR W M  ELMIN SSTA 

SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT C O W  TTOPWID ENDST 

CCHVI , 3 0 0  CEHVm , 5 0 0  
*SECNO 9 . 2 5 9  

3301  HY CHWOED MORE THAN HVINS 

3685 a0 TRIALS ATTEMPTED WSEL.CWSEL 
3 5 9 1  PROBRBLE MINIMUM SPECIPIC ENERGY 
1720  CRITICAL IIEP11I ASSUMED 

9 . 2 8 9  7 .52  1175.42 1175 .42  . O D  1 1 7 7 . 6 5  2 . 2 3  1.58 . 9 2  1183.10 

1 2 7 t 7 . 0  .O 12747 .0  . O  . O  1 0 6 3 . 6  .O 1 6 8 . 1  5 . 5  1185 .00  

. 35  . a 0  1 1 . 9 9  . O O  , 0 0 0  , 0 3 5  , 0 0 0  , 0 0 0  1 1 6 7 . 9 0  9901 .30  

.011116 4 7 0 .  5 0 5 .  ' 155 .  10  5 0 .00 2 4 2 . 0 2  1 0 1 6 3 . 3 2  

CCHY- , 100  CEHV- ,300 
SSECNO 9 . 3 1 8  

3101 HY CHANGED MORE THW W I N S  

3302 WXRNINGI COPWEYANCE CHANGE OUTSIDE 08 RCCEPTABLE W O E ,  KPATIO . 2 . 6 6  

3 4 1 0  ENCROACHMENT STATIONS- . O  1 0 1 7 1 . 5  TYPE- I TAROET. 10171.540 

9 .318  9 . 4 9  1 1 7 7 . 8 4  . 0 0  . 52  . 1 7  1 1 8 5 . 1 0  

1 2 7 4 7 . 0  . O  

, "-*  ~ ~ ~ m ~ m n ~ ~ u m w  c ~ a ~ ~ n x G o  . O  10241.6  TYPE- 1 TARGET- 10241.560 

CCHV. , 1 0 0  CEHV- , 3 0 0  
SSECNO 9.492 

I 
lsOCT99 10:32154 

SECNO DEPTH CWSEL CRIWS WSELK HV HL OLOSS L-BWK ELEV 

QLOB QCH PROS ALOB ACH AROB VOL ma R-BWX ELEV 
Q 
TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA 
SLOPE XLOBL XLCH XtOBR ITRIAL IOC ICOm COPAR TOPWID ENOST 
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3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE. 

CCHY; , 1 0 0 C E H Y -  ,300 
'SECNO 9 . 5 9 1  

3301 HV CXLiNGED MORE TWiiN W I N S  

3302 WIIRNING: CONVEYANCE CHRNOB OUTSIDE OF RCCEPTRBLE RANGE, 

9.592 6.41 1182.11 , O O  .00 1183.62 
12747.0 . O  1 2 7 4 7 . 0  .O . O  IZP3.1 

. 4 2  . O O  9 . 8 6  .00 ,000 , 0 3 5  
, 0 0 9 5 3 5  5 3 1 .  607. 5 8 0 .  1 0 

CCHY- , 1 0 0  CEHV- ,300 
+SECNO 9.692 

3301 XY CHANGED MORE THllll HYINS 

3302 WILRNING: CONVEYANCE CHANGE OWSIDE OF ACCEPTABLE RANGE, 

3301 HV CCiiNCED MORE TXlW HVlNS 

SECNO DEPTH CWSEL CRIWS WSELK EC H" 
&ROB 
XNR 
ICONT 

HL OLOSS II-BANK ELEV 
Q QLOB QCH QROB AlOB ACH 
TIME "LOB VCH "ROB XNL XNCH 
SLOPE XLOBL XLCH XLOBR ITRTIII. IDC 

VOL TWA R-BANK ELEV 
WTN ELMIN *ST-? 
COiUiR TOPWID ENDST 

36'13 PROBXBLE MINiMIiM SPECIFIC ENEROY 
1720 CRITICCIL DEPTH iiSSUMED 

9 . 7 9 1  6.99 1187.22 1187.22 .OO 1189.16 
12747.0 .O 127<1.0 . O  .O 1085.1 

. 1 6  .00 11.71 . O O  ,0083 , 0 3 5  
.011606 5 1 0 .  5 5 7 .  5 5 5 .  2 0  15 

1 2 6 5  DIVIDED PLOW 

3685 20 TRI l iLS  ATTEMPTED WSEL,CWSEL 
1593 PROBABLE MINIMUM S P E C I F I C  ENERGY 
,720 CRITICAL DEPTH ASSUMED 

CCHV- ,300 CBXV- ,500 
'SECNO 9.953 

3301 HV CHANGED MORE THAN XYINS 

3302 WARNING< CONVEYANCE MANGE OUTSIDE OP RCCEPI'ABLE RANGE, W T I O  = 1 . 8 0  

Appendlx A 
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SECNO DEPTB CWSEL CRIWS WSELK ED MY HL OLOSS L-B?.NK kLEY 

Q QLOB PCH QROB &LOB iiCH RROB VOL T"A R ~ B h N K  5LEV 

TIME "LOB VCH "ROB XNL PNCH XNR W I U  ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR ITRIAL I n C  ICONT COWIR TOPWID ENDST 

SPECIAL BRIDGE 

68 XX xKOR C O W  RDLEN BWC BWP BAREA S S  ELCHU ELCHD 

.9S 1 . 6 0  2 . 6 8  .OO 240.00 4 . 7 0  2 1 9 6 . 3 0  2 . 0  1191.15 1191.04 

CCHY. , 3 0 0  CEHV- ,500 
fSECNO 9.984 
C U S S  R LOW FLOW 

1420 BRIDGE W.S..  1197 .29  BRIDGE VELOCITY- 8 .31  C S C U L A T E D  CHANNEL &REPI- 
1 5 2 0 .  

EGPRS EGLWC "3 QWElR QLOW BARER W P E Z O i D  ELLC ELTBD WEIRLN 
AREA 

.OO 1 1 9 8 . * 0  .06 0. 12747 .  2196. 1304. 1200.24 1204.01 
0 .  

3495 OVERBANK hREA A S S W E D  NON-EFFECTIVE, ELLEIIS 1209.90 ELRER- 120a.01 

cCHYI ,300 CEW- ,500 
lSECNO 9.997 

1101 HY CHWLNOED MORE THAN HVINS 

SECNo DEPTH CWSEL CRIWS WSELK EG HY HL OLOSS G-BIWK E L b l  

0 QLOB QCH QROB RLOB ACH moe VOG T"h R-BlWK ELEV 

TIME "LOB VCH M O B  XNL XNCH XNR W T N  ELMIN SSTA 

SLOPE YLOBL XLCH XLOBR I T R I A L  IOC 
ICONT CORDR TOPWID ENOST 

CCHY- ,100 CEHV- ,300 
'SBCNO 10.096 

3265 DIVIDED BLOW 

3301 HV CHlWGED MORE THlW WINS 

3101 WkRNING, CONVEYWCE CHRNOE OUTSIDE OF XCEPTRBLE W O E ,  XRRTIO 3 1 . 4 3  

3255 DIVIDED FLOW 

3102 WLRNINGI CONVEYANCE CHWGE OUTSIDE OP ACCEPTABLE M O B ,  KRRTlO - .7O 

10.116 7 . 2 1  IZO2.7B .OO . 0 0  1 2 0 3 . 8 3  1.04 2 2 3  .11 1203,68 

FCD 97.04 
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CCW; ,100 CEHV= ,300 
fSECNO 10.211 

3 2 6 1  DIVIDED PLOW 

SECNO DEPTH CWSEL CBTWS WSELK EG K" HL OLOSS &-BANK ELEY 

Q 0108 QCH QROB liLOB ACH liROB VOL TWA R-BANK ELEV 
TIME YLOB VCH "ROB XNL U C H  INR WTN E M I N  SSTA 

SLOPE X M B L  XLCH XLOBR ITRIAI IDC ICONT CORA= TOPWID ENDST 

'SECNO 1 0 . 3 1 8  
10 .348  6 . 1 8  1 2 0 7 . 3 9  . 0 0  . O O  3 2 0 8 . 2 2  . 8 2  2 . 0 6  . O Z  1 2 1 2 . 7 0  

12147.0 .O 12747.0 .O . O  1 7 5 0 . 8  .0 601.1 1 0 9 . 8  1 2 0 8 . 9 0  

. 5 7  .OO 7 . 2 8  . O O  , 0 0 0  .015 ,000 ,000 1 2 0 1 . 2 1  9 3 6 7 . 2 4  

,004283 510 .  9 1 3 .  3 8 5 .  3  0 0 . O O  410.30 1 0 3 1 7 5 4  

1 4 7 0  ENCROiiCHMENT STATIONS= 9 6 8 9 . 3  10511,& TYPE- 1 TARGET- - 9 6 8 9 . 3 4 0  
BLFNCL- 1224.34 ELENCR; 100000.00 

10.442 5 . 2 4  1 1 0 9 . 8 1  . O O  . O O  1110.97 1 . 1 3  2 . 6 6  . 0 9  1 2 1 0 . 5 3  

32767.0 . O  1 2 7 4 7 . 0  - 0  . O  1491.1 .O 522.6 4 . 4  1 2 1 3 . 6 5  
. 5 9  . O O  8.15 .OQ ,000 , 0 3 5  , 0 0 0  ,000 1204.60 9 8 8 0 . 4 3  

, 0 0 6 9 5 9  1175. 1 9 5 .  4 2 0 .  3 0 0 0 397.00 1 0 2 7 7 . a 2  

CCRV- 100 CERY- 300 
tSECNO 10 517 

1165 DIVIDED FLOW 

3 2 8 0  CROSS SECTION 1 0 . 5 2  EXTENDED 1.27 FEET 

CCRV- , 1 0 0 C E B Y -  , 3 0 0  
'SECNO 10.612 

3 3 0 2  WARNING% CONVEYANCE C W G E  OUTSIDE OP liCCEPTRBLB W D E .  X-TI0 - 1.42 

SECNO D ~ P T H  NlSEL CRIWS WSELX BG HV HL OLOSS L-BANK ELEY 

Q QLOB QCH QROB &OB ACR liRO8 VOL TW& R-BRNX ELEV 
TIME "LOB VCH YROB XNli YNCH XNR WTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR ITRI1IL IOC ICONT CO-P. TOPWID ENDST 

CCHV- , 1 0 0  CEHV- ,300 
'SECNO 1 0 . 6 9 3  

3301 HY CWUJINDEO MORE THRN W I N S  

> i n 2  WARNING. CONYEYNCE CHANGE OUTSIDE OQ ACCEPTIIBLE RANGE, XRIiTIO - . 6 5  
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CCHY- . L a o  CEHV- ,300 
1SECNO 10.803 
3280 CROSS SECTION 10.80 EXTENDED .81 BEET 

3101 HY CHANOED MORE T H U  HVINS 

CCHV- ,100 CEHV- ,300 
.SECNO io.86a 

3301 BV CHANGED MORE THAN HVINS 

3155 DIVIDED PLOW 

1 
I8OCT99 10132~54 

SECNO DEPTH CWSEL CRIWS WSELX ED ,HY AROB HL VOL OLOSS L-BANK ELEV 

QROB ALOB ACH TWA R-BANK ELEV Q QLOB PCH 
TIME VLOB VCH "ROB X N L  XNCH XNR WTN ELMIN SSTA 
SLOPE xLOBL XLCH XLOBR ITRIAL IDC 1 C 0 m  CORRR TOPWID ENDST 

3301 HY CHANOED MORE THAN HVlNS 

CCHY- ,300 CEHV- ,500 
ISECNO 10.980 

3301 HY CHANCED MORE THAN HVINS 

3302 WARNINOI CONVEYANCG CHANGE OUTSIDE OF IICCEPTABLE RANGE. KRhTIO - . 6 7  

SPECIAL BRIDGE 

SB XX XKOR COFQ RDLEN BWC BWP BARE% SS ELCHU ELCHD 

1 . 0 5  1.60 2 . 8 0  .OO 186.22 8.00 1932.34 o 1118.61 la18.60 

CCHV. ,300CEHY- ,500 
WSECNO 10.996 
CLASS A LOW FLOW 

3 4 2 0  BRlDGE W . 6 . s  1221.83 BRIDGE VELOCITY. 10.60 CALCULATED CHANNEL AREA. 
1225. 

EGPRS EOLWC HI QWElR &OW BARE> TRAPEZOID ELLC ELTRD WEIRLN 
l iREA 

.OO 1227.05 .40 0. 12999. 1912. 1992. 1226.23 1228.17 
0 .  

3195 OYERBLYK AREA ASSUMED NON-EFFECTIVE, ELLEA- 1928.67 ELREA. 1129.05 

1 PAGE 143 
1BOCTP9 10832154 

SECNO DEPTH CWSEL CRIWS WSELK ED HV HL OLOSS L-BANK ELEV 
QROB &LOB ACH AROB VOL WA R-BANK ELEV 

Q QLOB QM 
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TIME "LOB VCH "ROB ML XNCH YNR W T N  ELMIN SSTA 
SLOP8 XLOBL XLCX XLOBR ITRIAL IDC ICONT CORIIR TOPWID ENDST 

CCHV- ,100 CEHY- .300 
'SECNO 11.129 

3255 DIVIDED FLOW 

3301 HY C W O E O  MORE THAN HVINS 

3302 WARNIN03 C O W E Y M C E  CHANGE OUTSIDE OF IlCCEPTliBLE W O E .  -TI0 = 2 .49  

3470 ENCROXHMENT ST&TIONS= .O 10408.1 TYPE- I TARDET; 10Q08.120 
11.129 9.61 1229.01 .OO .OO 1229.41 .42 1.09 .I4 1231.30 

12998.9 1135.7 11863.2 . O  600.6 2199.8 .O 768.6 7 .  1231.76 
.73 1.89 1.19 . 0 0  ,060 ,035 ,000 ,000 1219.60 9608.81 

.001031 565. 517. 495. 3 0 0 . O O  4 5 4 . 5 8  10113.23 

CCHV- 1 0 0  CEHV- ,300 
SSECNO 11.388 

3 2 6 5  DIVIDED FLOW 

JIid ENCROACHMENT STATIONS- . O  iOdd4.2 TYPE- 1 TARGET; 1 0 4 4 4 . 1 5 0  
11.188 1 0 . 9 1  1229.48 . O O  .00 1229.70 .22 . 2 5  .02 1232.77 

12998.9 5254.2 7 1 4 4 . 7  .O 1793.4 1815.5 - 0  791 3 150.3 1232.91 
.75  2 . 9 1  41.27 . O O  ,060 - 0 3 5  , 0 0 0  ,000 1218.51 9633.31 

,000676 1 0 5 .  109 .  300. 2 0 0 .00 436.34 10113.29 

SECNO DEPTH CWSEL CRiWS WSELK EO W HL OMSS L-BANK ELEV 
Q QLOB QCX QROB A M B  hCH IIROB YOL TWA R - B M X  ELEV 
TIME "LOR VCU "ROB XNL XNCH XNR W T N  ELMIN SSTli . -. - - ~ -  ~ ~ 

SLOPE XIOBL XLCH XLOBR ITRIaL ZDC ICONT CORliR TOPWID ENDST 

3265 DIVIDED PLOW 

11170 ENCROkC.CHMEhR1 STaTIONS- .D 10492.9 TYPE- I TARGET; 10491.910 

C C W =  ,100 CEHY. ,300 
'SECNO 11.101 

3265 DIVIDED FLOW 

3302 WARNINOI CONVEYANCE CHANGE OUTSIDE OF ACCEPTaBLE PSINCE. K U T I O  r . 5 2  

1470 ENCROACHMENT STATIONS- .O 10521.6 TYPE- 1 TaRCET; 10521.610 
11.301 8.54 1229.81 .00 .OO 1230.11 .I0 .I9 . 0 5  1232.87 

1 2 9 9 8 . 9  6 2 5 7 . 4  6731.5 . O  2093.7 1248.4 .O 850.6 157.6 1214.80 

CCBY- ,100 CEW= ,100 
SSECNO 11.386 

3265 DlYIOED FLOW 

e 1101 HV MANGEL) MORE THAN WINS 

3302 WRRNINGi MNVEYANCE CHANGE OUTSIDE OP ACCEPTABLE RMIGE, K U T I O  = .47 
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3.70 ENCROACHMENT STATIONS- . O  10133.3 TYPE. I TaROET- 10133.310 
.00 1231.50 1.21 1.12 . 2 7  1233.66 

11.185 7.19 1210.29 1223.15 
. O  651.3 1127.9 0 8 7 6 . 6  164.8 1238.40 

12998.9 2211.4 10785.5 , > n  9 s h  . O D  , 0 6 0  , 0 1 5  ,000 ,000 1212.10 9169.89 
.82  8 6 + . 1 4  10101.48 

,006236 

SECNO DEPTH CWSEL CRiWS WSELK EG H Y  HL OLOSS L-BRNX ELEV 
QROB U O B  ACH AROB VOL TWA R-BXNK ELEV Q QLOB QCH 

XNCH XNR WTN "ROB XNL ELMIN SSTA 
TIME VLOB VCH 
SLOPE XLOBL XLCH XLOBR ITRlhL I D C  

ICONT c0RP.R TOPWID ENDST 

CCHV- . r o o  CEHV- , 3 0 0  

'SECNO 11.566 

1255 D I V I D E D  PLOW 

,301 HY CHRNOED MORE THAN HVINS 

CCHV- ,100 CEHV. ,300 
*SECNO 11.664 

3301 HY CHU4DEO MORE THAN H V I N S  

1302 WliRNINCi C O W E Y h N C E  C H M G E  O U T S I D E  OP ACCEPTABLE QANGE, KRiiTlO - . 5 0  

SGCNO DEPTH CWSEL CR1X.S WSELK €0 BY HI. OLOSS L-BANK ELEV 
QROB &LOB ACH AROQ VOL TWIL R-BANK ELEV 

Q QLOB QCH XNCH XNR WTN ELMEN SSTA 
YROB XNL TIME VLOB VCH 

S ~ o ~ ~  XLOBL XLCH XLOBR ITRIAL 1 D C  
ICONT CoWiR TOPWID ENDST 

CCHV- ,100 CEHV- ,300 
i S E C N O  11.759 

CCHV- ,100 CEHV- .I00 
r S E M O  11.864 

3101 H v  CAXNDED MORE THhN HVXNS 

.TIONSI 9687.1 11941.3 T Y P E -  1 TAROET. -9887.290 

FCD 97-04 
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-SECNO 11.949 

3261 DIVIDED PLOW 

3301 HY CHhNGED MORE THAN BVINS 

3302 WARNING: COWEYWCE CHANGE OUTSIDE OF AcCEPTIIBLE RANGE, m T I O  - 1.65 

: 9673.8 12l70.5 TYPE- i TARGET- 3110 ENCROACHMENT STATIONS 
ELENCL- 1 2 4 8 . 7 0  ELENCR- 100000 

11.949 6 . 4 7  1245.37 
12998.9 720.8 12090.0 

.93 2.$6 5 . 0 4  
,002632 565. 452. 

ci-chlo nFD.rr rwclr, r a r w r  wrrru EC HY XL DLOSS L-BANK ELEV - - -. . - - -. . . . - . . -. . -. . . . . - 
Q QMB QCH QROB >LOB aCH AROB VOL WA R-BIINK ELEV 
TIME %On VCH "ROB YNL YNCW XNR WTN CLMiN SSTA 
SMPE YLOBL YLCH YLOBR ITRIAL i D C  iCONT COmR TOPWID ENDST 

CCHV- ,100 CEHV= , 3 0 0  
'SECNO 12.034 

3301 HY CHilNOED MORE M A N  W I N S  

3 3 0 1  WMNING: COWEIIUICE CHANGE OUTSIDE OP IlCCEPTEBLE RANGE. XmTIO - - 6 1  

3301 HV CHMOED MORE M A N  W I N S  

3302 WliRNiNOi CONVEYANCE CHANGE OUTSIDE OF IICCEPTEBLE RANGE, XRRTIO = 1.52 

CCHY; ,100 CEWV- ,300 
-SECNO 12.194 

3301 HV CHANOEO MORE THAN HYlNS 

3685 20 TRIALS aTTEMPTE0 WSEL.CWSEL 
3591 PROBABLE MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH RSSVMED 

12.194 4 . 7  115>.47 1252.47 . O O  1254.08 l.6l 1.88 .32 1219.62 
12998.9 0 12998.9 . O  .o  1275.8 .O 1064.7 212.0 1251.60 

. 9 8  .00 10.19 .OO , 0 0 0  , 0 3 5  ,000 ,000 1248.00 9869.82 
,012462 370. 338. 130. 20 15 0 . O O  403.27 10273.10 

1 
lSOCT99 10:32:54 PAGE la8 

SECNO DEPTH CWSEL CRIWS WSELK ED W BL O W S S  LI-BMK BLEY 
Q QLOB QCH QnOB &LOB ~ C H  =OB VOL TWA R ~ B A N K  ELEV 
TIME VLOB VCH VROB XN% XNCH XNR WTN ELiMiN SSTPi 
SLOPE X M B L  XLCH XLOBR ITRIAL IDC ICONT CORIiR TOPWIO ENDST 

3265 DIVIDED FLOW 

0 3301 HY CHWOED WORE THM HVINS 

3302 WARNINDI CONVEYANCE CHlUIOE OUTSIDE OP ACCEPTABLE RANGE, KRRTIO = 1.65 
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CCHV- ,100 CEHV- ,300 
* S E W 0  12.620 

1265 OIVIDEO PLOW 

3265 DIVIDED FLOW 

SECNO DEPTH CWSEL CRlWS WSELK EC r HV HL OLOSS L-BIUIK EL6V 
GROB ALOB ACH AROB VOL TWli R-BANK EL=" 

0 GLOB CCH 
TIME "LOB VCH VROB XNL XNCB XNR WTN ELMIN SSTA 

SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT C O U R  MPWIO ENDST 

3165 DIVIDED PLOW 

3101 HY CHiUlOED MORE THAN HVINS 

12,6116 7.86 1266.76 . O D  .00 1267.24 . 48  2 . 6 7  .06 1167.14 

12998.9 8.1 1 0 7 5 7 . 2  2223.6 . 1784.3 1297.1 1190.1 a76.7 1261.91 

1.08 . 5 a  6.03 1.11 ,060 , 0 3 5  ,110 ,000 1158.90 9289.77 

, 0 0 1 4 3 4  5 5 5 .  5 8 2 .  5 4 5 .  2 0 0 . 0 0  1359.67 12031.53 

3265 DIVIDED PLOW 

11.701 8.77 1268.B7 . 0 0  . o o  1269.43 . 1 6  2.17 .OZ 1171.91 
1299 8.9 11197.8 1191.0 16.7 1737.2 1506.2 1227.6 296.0 1270.q0 

1.10 .60 6.45 1.19 ,060 , 0 3 5  ,110 , 0 0 0  1260.10 9353.48 

,004104 4 9 5 .  506. sas. 3 0 0 .00 1891.20 iZJ6S.22 

CCHY. ,100 CEHYI , 3 0 0  
rSECNO 12.801 

3265 DIVIDED BLOW 

3302 WARNING, C O W E Y W C E  CHANGE OUTSIDE OP ACCEPTABLE RUNGE, XRATIO - 1.56 

CCHV- ,100 CEXV- . I00  
*SECNO 12.896 

3265 DLYiOED PLOW 

S ~ C N O  DEPTH CWSEL CRIWS WSELK EC HY HL OLOSS L-BANK ELEV 
GROB ALOB ACH 11800 VOL TWA R-BANK ELEV 

G GLOB GCH 
YROB XNL M C H  XNR WTN ELMIN SSTA 

TIME VLOB VCH 

FCD 97-04 
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SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT C O m R  TOPWID ENDST 

CCWE ,100 CEHY- ,300 
fSECN0 12.991 

1 2 5 5  DIVIDED P M W  

1302 WARNfNG: COWEYiWCE CHANGE OUTSIDE OF ACCEPTIIZLF UANGE, KRlTIO - 1.66 

CMV; 1 0 0 C E B V -  ,100 
'SPCNO 13.076 

3 2 5 5  DIVIDED FLOW 

CCHV- ,300 CEHY- -300 
.SECNO 13.161 

3301 HY MWGED HOAE 1WI\N HVlNS 

3 6 8 5  2 0  TRIALS IITTEMPTED WSEL,CWSEL 
1693 PROBnBLF MINIMVM SPECIPIC ENERGY 
3120 CRITICAL DEPTH IISSmED 

13.161 4 . 6  1279.10 1279.30 .no  la~o.9.4 1.63 .13 .38 1280.81 

12998.9 0 12998.9 0 . O  1 2 6 1 . 0  . O  1413.1 3 3 9 . 1  1281.51 
1.27 . O O  10.26 . 0 0  ,000 0 3 5  , 0 0 0  ,000 1274.69 9797.91 

,012330 1 5 .  51. 7 0 .  20 14 0 .OO 194.49 lo19244 

S E W 0  DEPTH CWSEL CRlWS WSGLK ED HV EL OLOSS L - B m X  ELEY 
Q QLOB QCH QROB ALOB hCH AROB VOL TWh R-BI\NX ELEV 

TIME "LOB VCH "ROB XNL XNCH XNR WTN BLMIN SSTh 

S M P E  XLOBL XLCH XLOBR ITRIAL IDC I C O W  CO-R TOPWID ENDST 

3302 WRRNIND: CONYEYWCE C H N G E  OUTSIDE OF hCCEPTIIBLE &WOE, KMTIO = 1.51 

3470 ENCROACHMENT STaTlONSc 9719.6 10291.4 TYPE- 1 TARGET- -9719.600 
ELENCL- l2Bl.81 ELENCR- 100000.00 

11.185 5 . 4 1  1280.32 . 0 0  -00 1281.21 . 9 5  .a6 . 0 7  1281.80 
.O 1t14.2 339.4 1281.93 

, 0 0 0  ,000 1274.89 9794.33 
10215.92 

CCHVI ,100 CEHV- ,300 
SSECNO 1 3 . 1 3 7  

3 2 5 5  DIVIDED FLOW 

3470 ZNCRORCHMENT STATIONS- 9777.5 12689.3 TYPE- I 
ELENCL- 1283.81 ELENCR- 100000.00 

CCHY- ,100 CEBY- ,300 
*$EM0 11.325 

3265 DIVIDED FLOW 
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E~~~~~~~~~~~ STATIONS. 9 8 7 4 . 4  1 2 5 2 2 . 4  TYPE- 1 TARGET* - 9 8 7 4 . * 2 0  
ELENCL- 1 2 8 7 . 0 0  ELENCR- lO0000-00 

.OO .OQ 1 2 8 5 . 3 9  1 . 2 9  2 . 5 5  . 0 7  1 2 9 1 . 0 0  

1 2 9 9 8  .P 
1 6 . b  1 4 4 7 . 4  3 4 6 . 1  1288.10 
, 1 1 0  , 0 0 0  1 2 7 6 . 7 0  9 a i 9 . 2 5  

"" 2 8 9 . 2 0  1 1 5 2 1 . 0 9  

SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS L-BANK ELW 
OROB ALOE ACH AROB VOL I W i \  R-BANK ELEV 0 *LOB OCH 

MCH XNR WTN "ROB XNL ELMIN SSTR 
TIME "LOB VCH 
SLOPE X ~ B L  XLCH XLOBR lTRIAL 1DC 

ICOW CORAR TOPWID ENDST 

CCm. , 1 0 0  CEHV- , 3 0 0  
iSECNO 11.420 

3 2 6 1  DIVIDED FLOW 

E N C R o h ~ M I ~ ~  STATIONS; 9 8 2 7 . 2  1 2 6 6 8 . 9  TYPE- 1 TARGET- - 9 8 1 7 . 2 4 0  
gLJNCL. laso.55 BLENCR- 1 0 0 0 0 0 . 0 0  

13.420 9 . 2 1  1 2 8 6 . 6 4  . O O  . 0 0  1 2 8 7 . 5 8  . 9 5  2 . 1 5  . 0 3  1 2 8 8 . 3 3  

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

. o o  B . J ~  1.23 , 0 0 0  , 0 3 5  ,110 1.11 
, 0 0 0  1 2 7 7 . 4 3  9 8 5 1 . 5 8  

, 0 0 3 5 9 4  5 1 5 .  514. 1 9 5 .  3 0 0 .00 1365.38 1 1 5 1 7 . 0 6  

CCHV; ,100 CEHY- , 3 0 0  
tSECNO 13.52 '1  

3255 DIVIDED BLOW 

3470 ENCRoliCHM~~~ STATIONS. 9 8 5 8 . 0  1 2 6 8 9 . 6  TYPE- I TARGET- - 9 8 5 8 . 0 3 O  
ELENCL- l 2 9 2 . B I  ELENCR- 1 0 0 0 0 0 . 0 0  

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

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

. O ~  8 . 0 8  1 . 2 1  , 0 0 0  , 0 3 5  , 1 1 0  , 0 0 0  1 2 8 1 . 9 0  9 8 6 6 . 6 8  1 . 3 3  
5 0 0 .  3 0 0 .00 3 5 1 . 2 8  11628.72 

. o o w a 8  6 0 5 .  5 2 3 .  

CCHV; , 1 0 0  CEHV- , 3 0 0  
1SPCNO 1 1 . 6 1 9  

3 2 6 5  DiVlDED FLOW 

3101 HY CHBNOED MORE TNAN IIVINS 

3102 WARNING, COWEYIWCE CRRNOE OUTSIDE OP ACCEPTABLE RANGE. XRliTlO - 1 . 9 l  

11.619 6 8 6  1 2 9 0 . 3 3  .OO .OO 1 2 9 0 . 6 0  . 2 8  . 9 5  .O? 12911.77 

1 2 9 9 8 . 9  .O 1 2 9 9 7 . 4  1 . 5  . O  3 0 8 5 . 4  7 . 6  1126.0 371.2 1293.88 

. o o  4.21 . a n  , 0 0 0  ,035 ,110 , 0 0 0  1 2 8 1 . + 7  9 7 6 2 . 7 4  
1.37 

,001076 5 6 5 .  5 0 6 .  4 9 5 .  2 0 0 . 0 0  517.16 11535.32 

SBCNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS L-BIINK ELEV 
QROB ALOQ ACH AROB VOL TWh R - B U K  ELEV 

Q QLOB QCH 
TIME "LOB VCX VROB M L  XNCH XNR W T N  ELMIN SSTA 

SLOPE XLOBL XLCH XLOBR ITRIAL IDC 
ICONT COmR TOPWID ENDST 

cCW. ,100 CEW- , 1 0 0  
+SECNO 1 3 . 6 8 0  

1 2 6 5  DlVIDED PLOW 

3 1 0 2  WARNINGS CONVEYANCE CHRNGE OUTSIDE OP ACCEPTABLE RANGE, KRATIO - , 6 1  

1670 ENCROACHMEW STATIONS. . o  113!0.5 TYPE- 1 TARGET- 1 .. ..-. "" " C  

CCHV- , 1 0 0  CEW- , 3 0 0  
1 4 9 0  NH CARD USED 
.SECNO 1 3 . 7 4 2  

FCD 97-04 
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3202 WliRNINOi COWEYmCE CHWGE OUTSIDE OF IICCEPTABLE W O E ,  XRIITIO = 1.42 

1470 ENCROhCBMENT STATIONS- .0 l0408.2 TYPE; I TXRGET. 10408.160 
11 .742  6.07 1291.67 .OO .OO 1291.92 .25 . 7 0  . 0 2  129t.10 

1299E.9 .O 1 2 9 9 8 . 9  0 0 3236.0 .O 1569.9 381.8 1300.31 

1.41 . O O  4.02 .OO -000 ,038 -000 ,000 1285.60 9566.77 

.001+29 & 3 0 .  354. 400. 2 0 0 .OO 722.03 10288.80 

C o w -  . 1 0 0 C E H Y .  , 3 0 0  
1 4 9 0  NH CaRO USED 
.SECNO 13.818 

1255 DIVIDED FLOW 

3 4 7 0  ENCROACHMENT STATIONS- . O  10640.3 TYPE- I TmDET- 10640.250 

13.818 6.34 1292.17 .OO .OO 1232.35 .18 . P a  .01 1293.89 

12998.9 . O  12808.1 1 9 0 . 8  .O 3745.6 242.8 1603.7 1 8 8 . 8  1292.32 

1.41 . O O  3 . $ 2  - 7 9  ,000 ,038 ,110 , 0 0 0  1285.83 9797.63 

.000796 395. 406. 1 3 5 .  2 0 0 
. o O  773.35 10571.75 

SECNO DEPTH CWSEL CPIiWS WSELK ED HV HL OLOSS L~BEiNX ELEV 

0 QLOB QCH QROB AlOB ACH M O B  YOL TWA R-BEiNX ELEV 
TIME "LOB VCH YROB XNL XNCX XNR WTN ELMIN SSTA 

SLOPE XLOBL XLCH xLoaR ITRIAL IDC ICONT COME TOPWID ENDST 

CCXY- ,100 CEXV- ,300 
1<90 NH C&RD USED 
'SECNO 13.918 

3 2 6 5  DIVIDED FLOW 

3301 HY CHANGED MORE T W  HVlNS 

3685 ao TnraLs ATTEMPTED WSEL,CWSEL 
3693 PROBIZBLE MlNIMUM SPDCIFiC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

ONSn 9733.6 11551.6 TYPE- 1 TARCET; -9713.640 

CCHV- ,100 CEHY- - 3 0 0  
*SEW0 14.011 

3255 DIVIDED FLOW 

3301 KY CIIANGED MORE THEiN HVINS 

3302 WnRNINC: COWEYEiNCE CHANOB OUTSIDE OP ACCEPTABLE W C E ,  KiViTIO 2 . 2 4  

SECNO DEPTH CWSEL CRIWS WSELK EG XV HL OMSS Ti-BANK ELEV 

Q QLOB QCH QROB AIOB iiCX &ROB VOL TWA R-BWK ELEV 
TIME YLOB VCH "ROE XWL XNUI XNR WTN ELMIN ESTA 
SLOPE XLOBL XLCH XLOBR ITRIAL 1DC ICONT CORiiR TOPWID ENDST 

'SECNO i4.lOl 

3265 DIVIDED FLOW 

3410 ENCROACHMENT STaTIONS- sP00.1 13091.8 TYPE- 1 TRXOET- - 9 & 0 0 . 0 8 0  

ELENCL- 1310.12 ELENCR- 100000.00 
14.103 7.16 1306.86 .OO . 0 0  1307.68 . 8 2  2.22 .02 1308.90 

12998.9 .O lliOO.1 1598.8 . O  1472.0 879.2 1698.5 418.6 1107.30 
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1 2 6 5  DIVIDED FLOW 

CCHV- ,100 CEHV- ,300 
tSECNO 14.284 

9 2 6 5  DIVIDED FLOW 

,302 WARNING, CONVEYANCE CHANOE OUTElDE OF ACCEPTABLE W O E ,  XRIITIO - 1 . 5 8  

CCHY* , 1 0 0  CEWY; , 3 0 0  
'SECNO 1 4 . 3 1 9  

3165 DIVIDED FLOW 

SECNO DEPTH CWSEL CRIWS WSELK EO XV HL OLOSS L-BANK ELEV 
QROB ALOB ACH *ROB VOL TWh R-BANK ELEV 

Q QLOB PCH 
TIME VLOB VCH YROB WL XNCH XNR W R I  ELMIN SSTA 

SLOPE XLOBL XLCH XLOBR l T R I A L  IDC ICOKI. CORAR M P W l O  ENDST 

3302 WARNIN01 CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE QANOE, KRRTIO - . 6 7  

CCHV- , 1 0 0  CEHV- , 3 0 0  
'SECNO 1+.495 

3 2 6 5  DIVIDED PLOW 

3 3 0 1  HY CHANOED MORE THAN XVINS 

.OO .OO 1 1 1 9 . 4 2  . 0 5  3 . 5 1  
.05  1 1 1 9 . 4 0  

1 4 . 4 9 5  7 .28  1 3 1 9 . 3 8  
1 2 9 9 8 . 9  9 , 7  1281.11 11701 .8  2 2 2 1 4 . 2  6 2 8 5 . 9  1 9 0 9 . 7  5 4 4 . 5  1316.60 

. 6 4  . 5 8  1.86 , 0 5 8  , 3 8 0  ,110 , 0 0 0  1 1 1 2 . 1 0  9 1 7 3 . 4 4  1 . 6 7  
, 0 0 5 7 9 4  6 0 5 ,  5 6 2 .  5 2 3 .  2 0 0 .OO 3 8 5 5 . 6 1  1 1 0 5 1 . 4 9  

CCHV- , 1 0 0  CEHV- ,300 

"SECNO 14.599 

3 2 6 5  DIVIDED PLOW 

3 3 0 2  WARNING> CONVEYRNCG CHANGE OUTSIDE OF ACCEPTABLE RMIGE, XRI\TIO - 1.49 

CCW. , 1 0 0 C E H V -  , 3 0 0  
t96CNO 1 4 . 6 5 3  

3 2 6 5  DIVIDED PLOW 

XV HL OLOSS L-BANK ELW SECNO DEPTH CWSEL CRIWS WSELK EG 
QROB ALOB iiCH liROB VOL TWA R-BANK ELEV 

Q QLOB QCH 
TIME "LOB VCW "ROB XNL YNCH XNR WTN ELWIN SSTA 

SMPE XLOBL XLCH XLOBR ITRIAL 1DC 
ICONT C O ~ R  TOPWIT) ENDST 
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@ 330% WARNING, CONVEYhNCE CHANGE OWSIDE OF RCCEPTmLE WUYDE, -TI0 = .53  

CCHV- ,100 CEHV= , 3 0 0  
*SECNO 1 1 . 7 5 2  

3265 DIVIDED FLOW 

3102 WARNING: CONVEYANCE CHrWOE OUTSIDE OF RCCEPTABLE W O E ,  KRRTIO = 1.7, 

CCHV- ,100 CEBVs , 3 0 0  
*SECNO 11.850 

3265 D I Y i l l E D  FLOW 

3280 CROSS SECTION 14.85 EXTENDED .19 PEBT 

1 4 7 0  ENCROliCHMENT STATIONS= 8948.3 12686.7 TYPE- 1 TARGET- -8948.280 
ELENCL- 1331.58 ELENCR; 100000.00 

1 4 . 8 5 0  7 . 4  1328.39 . O O  -00 1 3 2 8 . 8 9  , . 4 9  2 . 1 3  .07  1329.20 
12999.7 .O 11008.2 1991.5 .O 1810.1 1217.8 2153.1 691.3 1328.60 

1.82 - 0 0  6.08 1.64 ,000 , 0 3 8  ,110 ,000 l320.90 9 5 8 4 . 1 0  
- 0 0 5 6 5 5  545. 5 3 7 .  486. 3 0 0 .OO 1 4 8 4 . 0 1  17686.70 

C W -  ,100 CEHY- , 3 0 0  
'SECNO 14.945 

1 
180CT99 10:32:34 

SECNO DEPTH CWSEL CRiWS WSELK EC W HL OLOSS L-BWK ELEV 
Q OLOB QCH QROB %LOB ACH hROB YOL TWli R-BANK ELEY 
TIME "LOB VCH "ROB VNL XNCX XNR WTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT COPAR TOPWID ENDST 

3265 DIVIDED FLOW 

3302 WARNING> CONVEYMCE CHiWCE OUTSIDE OP IICCEPTaBLE W O E .  K M T I O  - 1.93 

CCHY- ,100 CEHY- ,300 
1 4 9 0  NH CARD USED 
'SECNO 14.983 

3 2 5 5  DIVIDED PLOW 

3301 HY CHANOED MORE THAN HYINS 

3585 2 0  TRlRLS iiTTEMPTED WSEL.CWSEL 
1693 PROBIIBLE M I N I M I N  SPECIFIC ENERGY 
3720 CRiTTCIlL DEPTH ASSUXJMED 

CUIY; ,100 CEXV- ,300 
1 4 9 0  NH CARD USED 
'SECNO 15.049 

a 1265 DIVIDED PLOW 

3101 HV CRhNGED MORE THAN HVlNS 
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PAGE 1 5 9  
IsOCT'IS 10,31,54 

SECNO DEPTH CWSEL CRiWS WSELK EG HV HL OLOSS L.BP.NK ELEV 
QROB ALOB ACH AROB VOL TWR R-BIINR ELEY Q QLOB QCH 

TIME VLOB VCR "ROB XNL XNCH XNR WTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT COWLR TOPWID ENDST 

1 3 0 2  WARNING, CONVEYANCE CHANCE OUTSIDE Ol IICCEPTABLE RANGE, KSATIO - 1.31 

CCHV. ,100 CEHV- , 3 0 0  
1690 NH CARD USED 
'SECNO 1 5 . 1 4 4  

1 2 6 5  DIVIDED BLOW 

1301 HY CHANGED MORE TH?N HYINS 

3 3 0 2  WhRNINGi CONVEYANCE CHANOE OUTSIDE OF ACCEPTIIBLE W G E ,  KRATIO - .47 

TN SPLIT FLOW P.'P 'TRlOHT END POINT FROM RM 9 . 9 5 8  TO RM 9 . 9 8 4  

TOTAL AVO MAX AVO MI. TOP 
aREA VELOCITY DEPTH DEPTH WIDTH WIDTH 

. O  .00  . 0 0  . O O  6 2 0 . 0  ,O 

RSQ QCOMP ERRliC TASQ TCQ Tiisen NITER DSWS USWS DSSNO USSNO 
. 0 0  . 0 0  . o o  .OO 0 0  .00 5  1 1 9 7 . 2 9 1  1197.311 9 . 9 5 8  9 . 9 8 4  

TN SPLIT BLOW AT RIGHT END POiNT FROM RM 9 . 9 8 4  TO RM 9 . 9 3 7  

TOTAL AVO MAX AVO TOF TOP 
ARE& VELOClTY DEPTH DEPTH WIDTH WIDTH 

nn . o o  . 0 0  100.0 . O  ." . . 

RSQ QCOMP ERWC TASQ TCQ T A ~ E R  N~TER osws USWS DSSNO USSNO 

.oo  . 0 0  . 0 0  . O D  . O O  .00 5 1 1 9 7 . 3 5 1  1197.457 9 . 9 8 4  9 . 9 9 7  

TN SPLIT FLOW iiT RIGHT END POINT FROM RM 9.997 TO RM 1 0 . 0 9 6  

WTAL AVG MAX AVO TOP TOP 
AREA VELOCITY DEPTH DEPTH WIDTH WIDTH 

. O  . a 0  . D O  . D o  7 2 0 . 0  ,o  

ASQ QCOMP ERWLC TASQ TCQ TABER NITER DSWS USWS DSSNO USSNO 
. o o  .00 . oo  . 0 0  .OO .OO s 1 1 9 7 . 4 5 7  1 2 0 0 . 7 4 6  9 . 9 9 7  1 0 . 0 9 6  

TN SPLIT PLOW AT RIWT END POINT FROM EM 1 0 . 0 9 5  TO RM 1 0 . 1 7 6  

TOTAL AVO M U  AVO TOP TOP 
AREA VELOClTY DEPTH DEPTH WIDTH WIDTH 

. O  . O O  .00 .00 5 7 0 . 0  . O  

RSQ QCOMP E R U C  TASQ TCQ TlisE~ NITER OSWS USWS DSSNO USSNO 
. o o  .on . o o  . o o  .OO .OO 5 1 2 0 0 . 7 & 6  1 2 0 2 . 7 8 2  1 0 . 0 9 6  1 0 . 1 7 6  

TN SPLIT PLOW AT BIGHT END POINT PROM RM 10.176 TO RM 1 0 . 2 7 1  

TOT% RVG MU AVO TOE TOP 
&EER VELOCITY DEPTH DEPTH W l M W  WIDTH 

.o  . o o  . O P  . o o  4 4 0 . 0  . o  

ASQ QCOMP ERPAC TASQ TCQ TABER NITER DSWS usws DSSNO USSNO 
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. o o  .OD .oo . O D  .oo  . O O  5 1 2 0 2 . 7 8 2  1205.180 10.176 10.271 

TN SPLIT PLOW AT RIOHT END POINT FROM RM 1 0  271 TO RM 1 0 . 3 4 8  

TOTAL l l ~ o  M= AVG TOF me 
hREA VELOCITY DEPIH OEPm WIDTH WIDTH 

.O .00 .00 . 0 0  2 5 0 . 0  .O 

ASQ QCOMP ERRAC TASQ TCQ TmER NITER DSWS USWS DSSNO USSNO 

. o o  . o o  .OD . o o  .DO .00 5 1205.380 1207.394 10.271 10.348 

TN SPLlT PLOW 2'7 RICHT END POiNT PROM RM 10.348 TO RM 10.4113 

TOT&= $.YO M M  AVO TOF TOP 

XREh VELOCITY DEPTH DEPTH WIDTH WIDTH 

0 - 0 0  .OO . O O  450.0  - 0  

RSQ QCOMP ERRAC TASQ TCQ TmEB NITER DSWS USWS DSSNO USSNo 

. o o  .00 . o o  . o o  .oo . 00  5 1201.394 1 2 0 9 . 8 4 0  10.348 10.443 

TN SPLIT BLOW AT RIGRT END POINT FROM RM 1 0 . 4 4 3  TO RM 10.517 

m T A I  LVO M U  AVO TOP TOP 

AREA VELOCITY DEPTH DEPTH WIDTH WIDTH 

1 5 7 . 5  .I7 1 . 2 5  . 5 1  5 3 0 . 0  249.5 

ASQ QCOMP ERRAC TASQ TCQ TIiBER NITER DSWS USWS DSSNO USSNO 

5 8 . 6 5  5 8 . 6 3  .03  5 8 . 6 5  5 8 . 6 3  .03 5 1209.840 1213.263 10.441 10.517 

I 
18OCT99 1 0 : 3 2 : 5 4  

PACE 162 

TN SPLIT FLOW AT RICHT END POINT PROM EM 10.517 TO RM 10.612 

TOTU Avo M u  AVO TOP TOP 
mE.3 VELOCITY DEPTH DEPTH WIDTH WIDTH 

1 0 5 . 0  . 9 7  3 . 2 6  . 4 7  420.0 2 2 1 . 8  

ASQ QCOMP ERRaC TASQ TCQ TA86R NITER DSWS USWS OSSNO USSNO 
101.66 101.64 .01 1 6 0 . 3 1  1 6 0 . 2 1  03 5 1 2 1 3 . 2 6 3  1215.185 10.517 1 0 . 6 1 2  

TN SPLIT FLOW AT RIGHT END POINT PRO* RM 10.612 TO RM 10.699 

TOTXL AVO M I X  N O  TOF M P  
AREA VELOCITY DEPTH DEPTH WIDTH WIDTH 

. O  . o o  . 0 0  .OO 4 6 0 . 0  . O  

ASQ QCOMP ERWC TASQ TCQ TABER NITER DSWS USWS DSSNO USSNO 
. o o  .oo . o o  1 6 0 . 1 1  160.a7 . 0 3  5  1215.585 1 2 W . 1 0 5  10.612 10.699 

TN SPLIT BLOW AT RIOHT END POINT PROM RM 10.699 TO RM 1 0 . 8 0 3  

TOT& W O  M U  rZYC TOP TOP 

ARB* VELOCITY DEPTH DEPTH WIDTH WIDTH 
108.7 .47 . 8 7  . 5 1  560.0 213.7 

&So QCOMP ERMC TASQ TCQ ThBER NITER DSWS VSWS DSSNO USSNO 
51.15 51.14 .01 211.46 211.41 .03 5 1211.105 1221.154 1 0 . 6 9 9  10.803 

TN SPLIT PLOW AT RlOHT END POINT PROM EM 10.803 TO RM 10.862 

TOTAL AYG M L X  AVG TOP TOP 
AREA VELOCITY OEPTH DEPTH WIDTH WIDTH 

6 0 . 2  .67 .Bi .rll 370.0 147.8 

ASQ QCOMP ER-C TASQ TCQ TABER NITER DSWS USWS DSSNO USSNO 

1 0 . 4 6  40 .4&  .04 251.92 251.85 .03 5 1221.15a 1222.1119 10.803 10.862 

1 
180CT99 10:32:54 
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TN SPLIT FLOW AT RIOXT ENO POINT FROM RM 10.862 TO RM 1 0 . 9 1 7  

TOTAL AVO MLX XVD TOP TOP 
mra VELOCITY DEPTH DEPTH WIDTH WlDTH 

.O . O O  . O o  .OO 280 .0  .D 

ASQ QCOMP ER-C ThSQ . TCQ TABEB NTTER DSWS USWS DSSNO USSNO 
. O O  . 0 0  .OO 251.92 251.85 .01 5 1 2 2 2 . 1 4 9  1 2 2 4 . 1 9 8  10.862 10.917 

TW SSPlIT FLOW AT LEFT END POINT PROM RM 1 0 . 8 6 1  W RM 1 0 . 9 1 7  

ASQ QCOMP ER-C TaSQ TCQ TiiBER NiTER DSWS USWS DSSNO USSNO 
.DO .OD . 0 0  251.92 251.85 .03 5 1 2 2 2 . 1 4 9  1 2 1 4 . 1 9 8  1 0 . 8 5 2  10.917 
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TN SPLIT FLOW AT RIGKT END POINT FROM AM 10.917 TO RM 10.980 

TOTnL LVG M U  AVG TOP TOP 
l i R E l l  VELOCITY DEPTH DEPTH WIDTH WIDTH 

.o . o o  . O O  .OO 250.0 . D 

AS0 OCOMP ERXAC TASO TCO TRBER NITER DSWS USWS DSSNO USSNO 
. 0 0  . O O  .OO 251.92 251.85 . 0 1  5 1224.198 1221.115 10.917 10.980 

TW SPLIT BLOW liT LEFT END POINT PROM RM 10.917 M RM 10.980 

AS0 OCOMP ERMC TASQ TCQ TXBER NITER DSWS USWS DSSNO USSNO 
.00 , O O  .00 251.92 251.85 .01 5 1224.195 1215.115 10.917 10.980 

TN SPLIT FLOW AT RiOBT END POINT FROM RM 10.980 TO RM 10.996 

TOTAL AVG MAX AVO TOP TOP 
hREA VELOCITY DEPTH DEPTH WIDTH W I M U  

.O .00 .00 .00 120.0 . O  

ASP QCOMP EX-C TRSO TCP TiiBER NITER DSWS USWS DSSNO USSNO 
. O O  .OO . O O  251.92 251.85 .OI 5 1225.111 1225.520 10.980 10.995 

TW SPLIT PLOW AT LEFT END POINT PROM RM 10.98 TO RM 10.996 

hsQ QCOMP ERRliC TASQ TCP TABER NITER DSWS USWS DSSNO USSNO 
-00 . O O  .OO 251.91 251.85 .Ol 5 1225.115 1 2 2 5 . 5 2 0  10.980 10.996 

I 
isOCT99 10~12:54 

TN SPLiT FLOW AT RIOHT END POINT PROM W 10.996 TO RM 11.030 

TOTAL AVO MAX AVC TOE TOP 
liRER VELOCITY DEPTH DEPTH WIDTH WIDTH 

. O  .00 . O O  . O O  190.0 .O 

&SO QCOMP ERRAC TASQ TCP TABER NITER DSWS USWS DSSNO USSNO' 
. O O  .OO .OO 2 5 1 . 3 2  251.85 .03 5 1225.520 1226.352 10.996 11.030 

TW SPLiT FLOW &T LErT EN0 POlNT FROM RM 10.996 R1 RN 11.030 

as0 QCOMP ERUC TASQ TCQ TABER NITER DSWS USWS DSSNO USSNO 
.00 . O O  .OD 251.92 251.85 .03 5 1125.520 1126.352 10.996 11.010 

TN SPLIT FLOW iiT RIGHT END POINT PROM RM 11.01 TO RM 11.129 

TOTAL AVO MAX AVO TOP TOP 
ARZii VELOCITY DEPTH DEPTH WIDTH WIDTH 

. D  . b O  . O D  .OO 550.0 .O 

&SO QCOMP ERRliC TRSQ TCQ TABER NITER DSWS UBWS DSSNO USSNO 
. 0 0  .OO .OO 251.92 241.85 .01 5 1225.152 1229.009 11.030 11.129 

TW SPLIT FLOW AT LEFT END POINT PROM RM 11.01 TO RM 11.129 

ASP QCOMP E R ~ C  T ~ S Q  TCQ TABER NITER DSWS USWS DSSNO uSSNO 
.OO . 0 0  .00 251.92 151.85 . 0 3  5 1226.351 1279.009 il.030 31.119 

TN SPLIT rLoW AT RIGHT END POINT FROM RM 11.119 TO RM 11.188 

TOTAL AVO NaY AVO TOP TOP 
liREA VELOCITY DEPTH DEPTH WiDTH W I V T H  

.Q .00 . 0 0  .00 260.0 . O  

RSQ OCOMP ERMC TASQ TCQ TABER NiTER DSWS USWS OSSNO USSNO 
.00 .OO .OO 251.92 251.55 .03 5 1229.009 ~ a a s . * m  11.129 ~ I . I B B  

TW SPLIT FLOW AT LEFT END POINT FROM RM 11.129 TO RM 11.188 

RSQ QCOMP ERRAC TIIS0 TCQ TABER NITER DSWS USWS DSSNO USSNO 
. O O  .OO .OO 251.92 251.85 .OJ 5 l2as.oos 1229.478 11.129 11.188 

1 
I8OCT99 10832154 

TW SPLIT BLOW AT LEPT END POINT PROM RM 11.188 TO RM 11.243 

ASP Q C W ~  ERRAC TASO TCO TABER NITER DSWS UGWS DSSNO USSNO 
. S O  . 0 0  .00 251.91 251.85 . 0 3  5 1229.q78 1129.757 11.188 11.243 

Appendix A 
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a TW SPLIT PLOW AT LEFT END POINT FROM RM 1 1 . 2 4 3  TO RM 1 1 . 3 0 1  

ASQ QCOMP ERUC TASQ TCQ TliBER NITER DSWS USWS DSSNO USSNO 
. O O  . 0 0  .00 2 5 1 . 9 2  2 1 1 . 8 5  . 0 3  5 1229.751 1 2 2 9 . 8 1 0  11 243 1 1 . 3 0 1  

TN SPLIT FLOW AT RIGHT END POINT PROM PIN 1 2 . 1 9 4  TO RM 1 2 . 3 1 3  

MThL b.VG M U  AVO TOE TOP 
AREA YELDClTY DEPTH DEPTH WlDTH WIDTX 

. O  . o o  0 . o o  100.0 . O  

ASP QCOMP E R m C  TASQ TCQ TABER NlTER DSWS USWS DSSNO USSNO 
0 0  . O O  .00 2 5 1 . 9 2  2 5 1 . 8 5  . 0 3  5 1 2 5 2 . 4 7 0  1158.010 1 2 . 1 9 1  12.313 

TN SPLIT FLOW &T RICHT END POINT PROM RM 11.113 TO RM 12.420 

'TOTaI AVO M U  AVG TOF TOP 
&RE& VELOCITY DEPTH DEPTH WIDTH WLDTH 

. O  . O O  . O O  . D O  510.0 - 0  

ASQ QCOMP ER-C TASQ TCQ TABER NITER DSWS USWS DSSNO USSNO 
. O D  . O O  . O O  2 5 1 . 9 2  2 5 1 . 8 5  .03 5 1 2 5 8 . 0 5 0  1 2 6 1 . 1 5 0  12.311 1 2 . 4 2 0  

TtJ INSPLIT PLOW AT RIGHT E m  POiNT FROM RM 12.410 TO RM 12.511 

TOThL aVG MiZ( AVG TOF TOP 
l iREli  VELOCITY DEPTH DEPTH WIDTH WIDTH 

.O .Oo .OO . O O  390.0 . O  

ASQ QCOMP ERRAC TASQ TCQ TABER N W E R  DSWS USWS DSSNO USSNO 
. O O  .DO .00 251.92 2 5 1 . 8 5  . 0 3  , 5 1261.150 1163.445 12-'20 12.511 

TN SPLIT FLOW AT RIGHT ENO POINT PROM RM 1 2 . 5 1 1  TO RM 1 2 . 6 0 6  

0 TOT&L AVO M U  AVG TOP TOP 
iiREii VEX.OCTTY DEPTH DEPTH WIDTH WIDTH 

.O .00 .OD . O D  4 5 0 . 0  .O 

ASQ QCOMP ERRAC TASQ TCQ TkBER NITER DSWS USWS DSSNO USSNO 
.DO . 0 0  .OO 251.92 2 5 1 . 8 5  .Ol 5 3 2 6 3 . 4 4 5  1 2 6 6 . 1 6 3  1 2 . 5 1 1  1 2 . 6 0 6  

TN SPLIT FtOW AT RIGHT END POINT FROM RM 1 2 . 6 0 6  TO RM 1 2 . 7 0 1  

WTbL XVO M U  RVG TOP TOP 
*RE* VETiOCiTY DEPTH DEPTH WIDTH WIDTH 

.O . O o  .OO . O O  1 7 0 . 0  .O 

ASQ QCOMP ERWC TEiSQ TCQ T&BER NITER DSWS USWS DSSNU USSNO 
. D O  . O O  . O O  251.92 2 5 1 . 8 5  - 0 3  5 1266.761 1268.8711 12.606 1 1 . 7 0 1  

TN SPLIT FLOW AT RIGHT END POINT FROM RM 12.701 TO RM 12.801 

TOTIIL AVO M U  AVC TOF TOP 
anEa v e l o c m  DEPTH D E ~ T H  WIDTH WIDTH 

.O 0 0  . 0 0  -00 4 6 0 . 0  . O  

ASQ QCOMP ERWC TASQ TCQ TA8ER NITER OSWS USWS OSSNO USSNO 
.OO . O O  .OO 1 5 1 . 9 2  2 5 1 . 8 5  . 0 3  5 1 2 6 8 . 8 7 4  1 2 7 0 . 4 9 8  12.701 12.801 

M SPLIT FLOW iiT RIGHT END POINT FROM RM 12.801 TO RM 12.896 

TOTAL Avo M U  &VG TOP TOP 
MEA VELOClMWPTH DEPTH WIDTH WIDTH 

. O  . O O  . D O  .DO 3 6 0 . 0  .O 

ASQ QCOMP ERMC TASQ TCQ ThBER NITER DSWS USWS DSSNO USSNO 
.00 . O O  .OO 2 5 1 . 9 2  2 5 1 . 8 5  .01 5 1 2 7 0 . 4 9 8  1 1 7 1 . 1 6 2  1 2 . 8 0 1  1 2 . 8 9 6  

TN SPLIT PLOW AT RIOHT END POINT PROM RM 1 3 . 2 1 7  TO RM 1 3 . 3 2 5  

TOTAL AVG W AVG TOP TOP 
mIREII VELOCiMDEPTH DEPTH WIDTH WIDTX 

0 .OD .OO -00 540.0 . O  

ASP QCOMP ERWC T&SQ TCQ Ta86R NITER DSWS USWS DSSNO USSNO 
. O O  . O O  . O D  2 1 1 . 9 2  2 5 1 . 8 1  .03 5 1 2 8 1 . 1 1 7  1 2 8 4 . 1 0 2  1 3 . 2 2 7  13.325 
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TN SPLIT PLOW AT RiOHT END POINT PROM P-M 11 .325  TO RM 13.42 

TOT&' AVO nax avo TOP TOP 
AREA VELOCITY DEPTH DEPTH WIDTH WlDTH 

. O  .00 . 0 0  .PO 4 5 0 . 0  .o  

>SQ OCOMP ERWAC TASQ TCQ T3ER NITER DSWS USWS DSSNO USSNO . 0 0  .OD .OO 2 5 1 . 9 2  251.85 .OJ 5 1 2 8 4 . 1 0 2  1186.637 1 3 , 3 2 5  1 3 . 4 2 0  

TOTAL AVC MAX AVO TOP TOP 
RREA VELOCITY DEPTH DEPTH WIDTH WIDTH 

.O ,OO . O O  .OO 4 7 0 . 0  .O 

ASQ QCOHP ERWAC TASQ TCQ TABER NITER DSWS USWS DSSNO USSNO 
.00  .OO . 0 0  251.92 2 1 1 . 8 5  .01 5 1 2 8 5 . 6 3 7  1 2 8 8 . 5 7 3  1 3 , 1 2 0  1 3 . 5 2 1  

TN SPLIT BLOW AT RICHT END POINT FROM RM 13.5&2 TO RM 13.619 

TOTIL AVG MAX >VO TOP TOP 
AREA VELOCiTY DEPTH DEPTH WIDTH WIDTH 

0 . O O  .OO .OO 620.0  .O 

ASP OCOMP ERRXC TASQ TCQ TABER NITER DSWS USWS DSSNO USSNO 
.OO .OO .OO 251.92 251.85 .a, 5 1 2 8 8 , 5 7 3  1290.326 13.524 13.619 

TN SPLIT FLOW RT RIGHT END POINT FROM RM 13.619 TO RM 1 3 . 6 8  

TOTAL AVO MAX i)VG TOP TOP 
IIRFA VELOCITY OEPTX DEPTH WIDTH WIDTH 

.o  . o O  . O o  .OO 3 9 8 . 0  .O 

ASQ QCOMP ERWAC TASQ r c ~  TABER NITER DSWS usws DSSNO USSNO 
. O O  , O O  .OO 2 5 1 . 9 1  2 5 1 . 8 5  .03 5 1 2 9 0 . 3 1 6  1290.752 1 1 . 6 1 3  1 3 . 6 8 0  

TN SPLIT BLOW AT RICHT END POINT PROM RM 13.68 TO RM 1 3 . 1 4 2  

TOTAL iiYO ' MAX AVO TOF TOP 
R8EA VELOCITY DEPTH DEPTH WIDTH WIDTH 

0 . O O  . o o  . O O  430.0 .O 

liSQ QCOMP ERWAC TRSQ TCQ TRBER NITER DSWS USWS DSSNO 1lSSNO 
.OO .DO . O O  251.92 151 .85  . 0 3  5 1290.152 1191.612 13.680 13.742 

TOTAL AVO MAX AVO TOP TOP 
XRUi VELOCITY DEPTH DEPTH WIDTH WIDTH 

.O . 0 0  . 0 0  . a 0  3sO.O .O 

A QCOMP ERRRC TASQ TCQ TABER NITER DSWS USWS DSSNO uSSNO 
.OO .OO . O O  2 5 1 . 9 2  2 5 1 . 0 5  . 0 3  5 1291.672 1 2 9 2 . 1 7 5  1 3 . 7 4 2  13.818 

TN SPLIT FLOW AT RIGHT END POINT PRM RM 13.818 TO RM 13.918 

TOTU hVG MAX AVO TOP TOP 
AREA VELOCITY D E P M  DEPTH WIDTH WIDTH 

. O  .OO .OO .00 520.0  .O 

ASQ QCOMP ERWAC T*SQ TCQ TABER NITER DSWS USWS DSSNO USSNO 
.OO . O O  .00  251.92 2 5 1 . 8 5  .01 S 1292.115 1298.868 13.818 1 3 . 9 1 8  

TH SPLIT PLOW AT RIGHT END POINT PROM RM 1 3 . 9 1 8  TO RM 1 4 . 0 1 3  

TOTAL RVC MAX AVO TOP MP 
AREA VELOCITY DBPTH DEPTH WIDTH nInm 

.o . O D  . O o  .OO 595.0  . O  

ASP PCOMP ERWAC TASQ TCQ TABER NITER DSWS USWS DSSNO USSNO 
.00 .00 .OO 2 5 1 . 9 2  251.85 .03 5 1198.BbS 1 3 0 d . 7 0 0  11.918 14.013 

TOTU AVO MAX AVO TOR TOP 
AREA VELOCITY DEPTH DEPTH WIDTH WlD'Rl 

n . 0 0  .00  0 $95.0  .O . . 

RSQ QCOMP ERRXC TA€Q T C ~  TABBR NITER DSWS USWS DSSNO USSNo 
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.OO .OO .OO 251.92 251.85 .03 5 130a.700 1106.861 14.013 14.103 

TN S P L l T  PLOW AT RiOHT END POINT FROM RM 1~.101 TO 16.197 

TOTAL AVO MU AVO TOE TOP 
LREA VELOCITY DEPTH DEPTH WIDTH WIDTH 

.O . O O  .DO .OO 620.0 .O 

i iSQ QCOMP E R W C  TASQ TCQ TI\BER NITER DSWS USWS DSSNO (ISSNO 
.OO .00 .OO 251.92 251.85 . 0 3  5 1105.861 1310.269 14.103 14.197 

TN SPLIT FLOW AT RICHT END POINT FROM RM 14.197 TO 1 4 . 2 8 4  

TOTAL AVG MU AVO TOP TOP 
aREA VELOCITY DEPTH DEPTH WIDTH WIDTH 

. o  .OO -00 . O O  415.0 .O 

ASQ QCOMP ERPJIC TASQ TCQ TkBER NITER DSWS USWS DSSNO USSNO 
. O O  .00 . O O  251.92 2 5 1 . 8 5  .Ol 5 1310.269 1311.093 14.197 l4.984 

TN SPLIT FLOW iiT RICHT END POINT FROM RM 14.284 TO 14.379 

TOTaL AVO M I U .  &TO TOP TOP 
RREX VELOCITY DEPTH DEPTH WIDTH WIDTH 

.O . O O  . O O  . O O  3 8 5 . 0  . O  

ASP QCOMP ERPJIC TASQ TCQ TmER NlTER DSWS USWS DSSNO USSNO 
. O O  .00 .OD 2 5 1 . 9 2  251 .85  .Ol , 5 1113.093 1315.270 11.284 14.379 

TN SPLIT FLOW liT RlCHT END POiNT FROM RM 14.379 TO 14.495 

TOThir AVO M U  AVG TOF TOP 
ARB& V E W C I T Y  DEPTH DEPTH WIDTH WIDTH 

. O  .00 . O O  .OO 485.0 . O  

l iSQ QCOMP ERPAC TASQ TCQ TliBER NITEX DSWS USWS DSSNO USSNO 

e . O O  .OO .OO 251.92 251.85 .03 5 1315.270 1119.376 14.379 14.495 

TN SPLIT FLOW AT RIGIiT END POINT FROM RM 14.&95 TO 14.599 

TOTAL AVG MU AVO TOP TOP 
AREA VELOCITY DEPTH DEPTH WIDTH WIDTH 

. O  .oo .00 .oo 625.0 . D 

ASQ QCOMP ERWLC TASQ TCQ TABER NITER DSWS USWS DSSNO USSNO 
.OO -00 .OO 251.92 2 5 1 . 8 5  .Ol 5 1319,376 1121.413 14.499 14.599 

TN SPLIT *LOW AT RIGHT END POINT FROM RM 14.599 TO 14.651 

TOTAL AYG M U  AVO TO€ TOP 
i iREil  VELOCiTY DEPTH DEPTH WIDTH WiDTH 

. O  .00 .00 .OO 460.0 0 

&SO QCOMP ERPAC TASQ TCQ TmER NITER DSWS USWS DSSNO VSBNO 
.00 . O O  .00 251.92 2 5 1 . 8 5  -03 5 1321.*11 1321.529 14.199 14.651 

1BOCT9P 10:31:54 PACE 171 

TN SPLIT FWW AT RTCHT END POINT PROM RM 14 .653  TO 14.752 

TOml W G  M U  kVG TOF TOP 
AREA VELOCITY DEPTH DEPTH WIDTH WIDTH 

. o  . D O  .00 0 S O S O  .a 

h S Q  QCOMP ERWLC TASQ MQ TRBER NITER OSWS USIiS DSSNO USSNO 
. O O  .00 . O O  251.92 251.85 .03 5 1323.529 1326.410 14.653 14.752 

TN SPLIT PLOW AT RIGHT END POINT FROM RM 14.752 TO 14.850 

TOT- RVD M M  RVG TOP TOP 
ARE.% VELOClTY DEPTH DEPTH WIDTH WIDTH 

3.3 .22 .19 .10 360.0 34.5 

XSQ QCOWP ERWLC TASQ TCQ TABBR NITER DSWS USSIS DSSNO USSNO 

e ,711 . 7 4  . O O  252.66 252.59 .03 5 1326.420 1328.391 14.752 1 4 . 8 5 0  

TN SPLIT FLOW AT RIGHT END POINT FROM RM 1d.850 TO 14.945 

TOTRli AVG MU AVG TOP TOP 
AREA VELOCITY DEPTH DEPTH WIDTH WIDTH 

FCD 97-04 
Appendix A 

I-IEC-2 Split Flow Analysis 



1.5 .ZZ .19 .10 1 2 5 5 . 0  15.i 

RSQ QCOMP ERRRC TIISQ TCQ TmER NITER DSWS USWS DSSND USSNO 
.32 . 1 2  . O B  2 5 1 . 9 8  252.91 .03 5 1328.193 1310.380 14.850 14.945 

..................................... 
H E C ~ 2  WATER SURFACE PROFILES 

Version 4.6.2; May 1991 ..................................... 

THIS RUN EXECUTED 18OCT99 10113117 

NOTE- ASTERISX ('1 AT LEFT OF CROSS-SECTION NUMBER INDICiiTES MESSAGE IN SUMMARY OF ERRORS LIST 

BY STIUITEC FOR FCDMC. FC 

SUMMARY PRINTOUT TABLE 150 

SECNO YLCH ELTRD ELLC ELMIN 0 CWSEL CRIWS ED I ~ ' X S  YCH AREA .01K 

1 PAGE 1 7 3  
18OCT99 10:32#54 

SECNO XLCK ELTRD BLLC E M I N  Q cw8sl C,RIWS EG 
10'KS VCH AREA , OIK 
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8.731 401.11 .OO - 0 0  1 1 1 > . 6 0  2117605 1 1 6 2 . 5 5  .OO 1 1 6 2 . 8 3  8 . 9 3  4 . 5 9  5 5 0 8 . 8 5  7 0 8 6 . 9 1  
8 . 7 3 1  101.71 . O O  . O O  1153.60 1 9 1 7 0 . 0 5  1162 .06  .OO 1 1 6 2 . 3 1  9 . 3 1  
8.731 401.71 

4 . 4 6  5121.94 6281 .11  
. D O  . 0 0  1151.60 12747 .02  1160.J4 . O O  1160.54 11.08 3 .97  3803.18 3829 .44  

8 . 8 0 7  404.71 . O O  .00 1 1 5 8 . 0 4  21176 .05  1164.41 1164.41 1 1 6 7 . 2 0  1 0 3 . 7 1  1 3 . 4 1  1 5 7 8 . 9 2  2079.35 
8 .807  $ 0 4 . 7 2  .00 . D O  1158 .04  19170 .05  116&.05 1164.05 1166 .67  1 0 5 . 8 7  1 3 . 0 0  1 + 7 4 . 6 8  1 8 6 3 . 1 0  
8 . 8 0 7  404.72 . O O  .OO 1 1 5 8 . 0 4  1 2 7 4 7 . 0 2  1 1 6 2 . 7 1  1 1 6 2 . 7 7  1 1 6 4 . 8 0  . 1 1 5 . 1 7  1 1 . 4 2  1116 .10  1187 .77  

8 . 8 8 3  a 0 1 1 0  . O O  .00 1 1 5 9 . 4 4  2 1 1 7 6 . 0 5  1168.09 . O O  1171 .02  8 5 . 9 5  1 3 . 7 3  1 5 4 2 . 0 4  2284.12 
8 . 8 8 3  4 0 1 . 1 0  . O O  . O O  1119.4< 19170 .05  1167 .76  . O O  1 1 7 0 . 4 3  8 3 . 0 4  13.10 1463 .56  2103.70 
8 .883  4 0 1 . 1 0  . D O  . 0 0  1159 .44  12747 .02  1166 .59  .00 1168 .36  6 9 . 3 9  1 0 . 6 5  1197 .08  1 5 3 0 . 2 7  

8 . 9 1 6  289.58 . O O  . O O  1159.94 21176 .05  1171 .29  . O O  1112.55 2 9 . 6 0  9 .02  2346.55 3891 .99  
8 . 9 3 6  289.58 0 0  . O O  1 1 5 9 . 9 4  19170 .05  1 1 7 0 . 7 1  . O O  1 1 7 1 . 9 1  29 .41  
8.916 Z B S . i B  

8 .81  2177.00 3533.06 
. 0 0  . D O  11?9.9* 12747.02 1158.81 . O O  1165 .75  31 .92  7 .77  1639 .65  2256.16 

8 . 9 7 7  2 1 1 . 7 6  . O O  . O O  1161 .30  21176 .05  1 1 7 1 . 6 8  . O O  1173 .18  3 7 . 2 1  1 0 . 4 6  2025 .02  3471.10 
8 . 9 7 7  211.75 .DO . O O  1161 .30  19170 .05  11'11.14 -00 1172 .73  3 7 . 7 5  10.13 1893 .23  3110.19 
8 . 9 7 7  211 .75  . O O  . O O  1161 .30  12747 .02  1 1 6 9 . 3 8  .OO 1170.55 3 7 . 1 0  8 . 6 6  1471.29 2 0 8 7 . 2 2  

8 . 9 9 4  9 1 . 5 7  .00, . O O  1 1 6 1 . 6 5  21176.05 1 1 7 1 . 9 0  . 0 0  1 1 7 1 . 7 9  40.15 11.01 1 9 2 0 . 6 1  1342.15 
8 . 9 9 4  91.57 - 0 0  . O O  1 1 8 1 . 6 5  1 9 1 7 0 . 0 5  1171.38 . O O  1171 .14  3 9 . 9 5  1 0 . 6 3  1801.14 3012 .75  
8 . 9 9 4  91 .17  . O O  .OO 1 1 6 1 . 6 5  1 2 7 4 7 . 0 2  1163.67 .OO 0 . 3  36.62 8 . 9 *  1425 .48  2106.58 

IBOCT'19 lO :32 :54  PAGE 1 7 4  

SECNO XLCH ELTRD ELLC ELMIN Q CWSEL CRIWS EG 1 0 * X S  VCR ARE* . 0 1 X  

9.017 330 .85  .00 . a 0  1161.64 2 1 1 7 6 . 0 5  1173.99 . 0 0  1174.49 9.31 
9.047 330 .86  

5.71 3838.12 6 9 3 9 . 8 7  
.00 . O O  1161 .64  19110 .05  1 1 7 3 . 3 5  . O O  1173.83 9 . 4 4  

9.0ri7 3 3 0 . 8 6  
5 . 5 5  3503 .11  6239 .34  

. 0 0  .OO 1 1 6 1 . 6 4  12747 .02  1 1 7 1 . 1 0  9 . ? 0  . O O  1 1 7 1 . 5 6  4 . 8 6  2620.89 4050.44 

9 .129  394.40 . O O  . O O  1163 .16  2 1 1 7 6 . 0 5  .. 1174 .43  -00 1174 .83  7 . 7 1  
9.129 1 9 4 . 4 0  . O O  .OO 1 1 6 3 . 1 6  19110.05' 1171.80 . 0 0  117&.18 7 . 9 7  5 .10  4265 .71  7619 .51  
9 . 1 2 9  3 9 4 . 4 0  

4 1936.18 6791.66 
.OO . O O  1 1 6 3 . 1 6  1 2 7 4 7 . 0 2  1 1 7 1 . 6 4  . O O  1 1 ? 1 . 9 +  8 . 8 5  4 . 4 2  2881.97 428$ .44  

9.193 191.14 . a 0  . O O  11611.54 21176.05 1174.75 .00 1171.21 10.53 5 . 6 5  3 8 8 4 . 5 6  652'1.35 
3 .193  391.34 .OO . O O  1164 .54  1 9 1 1 0 . 0 5  1174 .13  - 0 0  1 1 7 6 . 5 8  1 1 . 1 9  
9.191 391.34 . O O  . 0 0  1164.51 12747.02 1172.03 . O O  1 1 7 2 . 4 1  1 4 . 3 7  5 . 3 5  3182 .11  5 7 3 1 . 5 1  

4 . 9 6  2571.42 3 3 6 2 . 1 8  

9 . 3 6 7  4 8 9 . 7 4  . O O  ,011 1171.33 21176 .05  1181 .14  . O D  1181 .62  1 0 . 7 5  5 . 5 5  3815 .24  64118.10 
9.161 $ 8 9 7 4  . 0 0  . O O  1171.33 19170 .05  1180.60 .00 1181.05 11.0+ 5 . 3 9  3557 .15  5769.07 

9 .367  4S9.7+ . D O  . O O  1111.31 11747.02 1 1 7 8 . 6 9  . 0 0  1179 .05  12 .55  4 . 0  2657 .71  3 1 9 8 . 7 0  

S t 9 2  463.117 . O O  .00 1 1 7 3 . 9 4  2 1 1 7 6 . 0 5  1181.65 .OO 1181.41 21.19 6.91 1 0 4 9 . 0 7  4 3 9 7 . 4 2  
9.492 < 6 3 . & 7  .00 . 0 0  1173 .94  1 9 1 7 0 . 0 5  1 1 8 1 . 1 5  . 0 0  1181 .87  2 5 . 0 0  6 . 8 4  2801.11 3834.22 
9 . 4 9 2  4 6 3 . & 7  . O O  -00 1173 .94  12747 .02  1179.33 . O O  1180.05 3 5 . 2 6  6 . 5 0  1961.88 2146.17 

9 . 5 9 2  6 0 6 . 9 0  . O O  .00 1115.70 2 1 1 7 6 . 0 5  1183.26 1183.16 1185.66 107.73 12.41 1703 .56  2 0 4 0 . 2 6  
9 . 5 9 2  6 0 6 . 9 0  . O O  . O O  lh5.70 19170 .05  1182 .94  1182 .94  1181 .20  1 1 0 . 9 3  1 2 . 0 8  1 5 8 1 . 3 1  1 B Z 0 . 0 9  
9 .592  6 0 6 . 9 0  . O O  . 0 0  1175.10 12747.02 1 1 8 2 . 1 1  . O O  1 1 8 1 . 6 2  95 .35  9 . 8 6  1293 .10  1 3 0 5 . 3 9  

9 . 6 9 2  565 .23  . O O  . 0 0  1177 .20  21176 .05  1 1 8 7 . 1 5  . O O  1187 .97  1 9 . 2 6  7 2 3  2928 .01  4825 .30  

9 . 6 9 2  1 6 5 . 1 3  . O O  . 0 0  1 1 7 7 . 2 0  19170.05 1186.75 0 0  1187 .49  1 8 . 8 1  6 . 9 2  2 1 7 1 . 6 4  4418.20 
9.692 565 .23  .a0 . O O  1 1 7 7 . 2 0  1 2 7 4 7 . 0 2  1185 .16  . 0 0  ll85.70 1 8 . 0 6  5 . 8 5  2 1 7 9 . 8 4  2999.15 

9 . 7 9 4  1 5 7 . 0 4  .00 . O O  1180.23 2 1 1 7 6 . 0 5  1188 .94  1188 .94  1 1 9 1 . 8 1  I 0 3 9 3  1 1 . 7 3  1 5 4 1 . 9 4  2 0 1 7 . 2 2  
9 . 7 9 4  5 1 7 . 0 4  .OO . O O  1180 .23  1 9 1 7 0 . 0 5  1188.55 1188.55 1191.31 1 0 6 . 1 5  3 . 3 2  1e39 .32  1850 .65  
9 . 7 9 4  5 1 7 . 0 +  . O O  .OO 1180 .23  1 2 7 4 7 . 0 2  1187 .22  1187.21 1189.36 1 1 6 , 0 6  11.79 1086.06 1181.20 

9 .889  5 0 1 . 3 1  . O O  .DO 1 1 8 5 . 4 2  2 1 1 7 6 . 0 5  1194 .07  1 1 9 4 . 0 7  ll91.60 9 7 . 5 1  15-07 1405 .34  2143.4> 
9 . 8 8 9  501.31 . 0 0  . 0 0  1185.42 19170 .05  1 1 9 3 . 5 8  1193 .58  1196 .93  1 0 0 . 7 8  1 4 . 5 9  1305 .14  1909 .59  
3 . 8 8 9  1 0 1 . 3 1  .OO . O O  1185 .42  1 2 7 4 7 . 0 2  1 1 9 2 . 2 4  .00 1194.57 90.34 1 2 . 2 3  10<2 .39  1341.10 

9.908 1 0 3 . 3 2  . O O  . O O  1 1 5 9 . 0 5  21176 .05  1 1 9 6 . 4 2  1196 .42  1193.30 3 5 - 1 8  13 .70  1590 .49  2170.60 
9.908 103 .32  . 0 0  . O O  1 1 8 9 . 0 5  19170 .05  1 1 9 5 . 9 9  1195 .99  1198 .75  9 7 . 7 5  1 1 . 3 6  1168 .08  1938 .98  
9.908 103.12 . O O  0 1189.05 12747 .02  119*.48 1194 .48  1 1 9 6 . 7 3  1 0 8 . 3 6  12.01 1 0 6 2 . 9 1  1224 .52  

9 .953  189 .16  .OO . 00  1189 .38  21176 .05  1 1 9 9 . 2 5  . O O  1 2 0 0 . 7 5  35 .04  9 .84  2153.12 3177 .14  
9 .953  189.16 .OO -00 1189 .38  1 9 1 7 0 . 0 5  1198 .80  . O O  1200.18 3 4 . 4 6  9.411 1031.45 1265 .60  
9 .953  1 8 9 . 1 6  . 0 0  .OD 1 1 8 9 . 3 8  1 2 7 4 7 . 0 2  1197 .14  . O O  1 1 9 8 . 1 6  33 .12  8 . 0 4  1 5 8 5 . 6 1  2 2 0 8 . 4 2  

18OCT99 10132:54 
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SECNO 

10.917 
10.911 
10.917 

10.980 
10.980 
10.980 

10.996 
10.996 
10.998 

11.010 
11.030 
11.030 

11.129 
11.129 
Il.129 

11.188 
11.188 
11.188 

Il.241 
11.241 
11.241 

11.301 
11.101 
11.101 

11.386 
11.186 
11.186 

II.PB1 
11.d81 
11.181 

11.566 
11.566 
11.566 

BLLC ELMIN Q CWEEL 

.DO 1216.71 26631.91 1 2 2 7 . 5 1  

.00 1216.73 22316.13 1226.64 

. o o  1216.71 12998.94 1224.20 

.on 1218.60 28114.15 1228.64 

.OO 1218.60 a 2 ~ 8 . 8 8  1226.77 

.00 lal8.60 12998.9d 1125.12 

Iz28.21 1218.61 28332.63 1210.75 
1228.23 lala.61 22648.88 1226.98 
1128.23 1218.61 12998.94 1225.62 

.oo 1219.17 28418.69 1211.12 

.oo 1219.17 22653.16 1230.09 

. o o  1219.37 12'198.94 1226.35 

.00 1219.40 28?s2.16 1232.38 
0 0  lal9.40 226s7.21 1231.51 
.oo 1219.40 12998.94 1229.01 

.00  1218.51 29671,'LI 1232.93 

.oO 1218.51 1 2 6 9 1 . U  123a.02 

.oO 1218.51 12998.94 1229.48 

. O D  1218.35 10012.71 1231.44 

.00 1218.35 22591.46 1232.43 

.oO 1118.35 12998.94 1229.76 

.oo  1221.27 10013.29 1233.53 

.OO 1221.27 2~691.46 ia12.50 

.00 laal.27 12998.94 1129.81 

.a0 1223.10 30011.19 1214.19 

.00 1221.10 22691.46 1213.07 

. o O  1221.10 12998.94 1230.29 

.oo 1224.81 10011.29 1 2 3 4 . 8 7  

. 0 0  1224.81 22691.46 1234.18 

.bo 1224.B1 12998.94 1232.94 

.OO 1228.32 10013.29 la38.90 

.DO 1228.12 21691.46 1237.32 

.00 1228.32 12998.94 1214.83 

CRTWS En 

. 0 0  1228.18 

. o o  1227.35 
. o Q  1224.87 

1228.64 1211.18 
. o o  1229.72 
.oO 1226.77 

.oo  1231.79 

. O O  1229.83 

.OO 1227.05 

.oO 1232.17 

. O O  1231.16 
. O O  1728.19 

.00 1233.04 

.oo  1212.07 

. o o  1129.43 

.oo 1Z13.41 

. O O  1212.39 

.OO 1219.70 

. 0 0  1211.68 
. 0 0  1212.60 
. 0 0  1223.86 

.oo  1214.03 

.oo 3212.89 

.oO 1130.11 

.OO 1214.94 

.OO 1231.76 
3229.11 1231.50 

1291.87 1238.04 
.OO 1236.46 
.OO 1214.06 

.oO 1139.43 

.OO 1a17.19 

.OO 1215.20 

PRCE 176 

YCH AREA , 0 1 X  

7.06 5 4 8 1 . 4 3  6560.99 
7.04 4180.50 5120.10 
5.60 2004.52 a 4 7 7 . 3 6  

11.99 2648.90 3784.02 
13.18 1643.01 2511.26 
10.33 1258.85 1668.76 

8.95 5>01.42 6311.49 

13.69 l65a.52 2515.22 
9.92 1310,87 1767.63 

9.06 5567.88 6125.98 
9 . 1 5  1 0 0 9 . 4 8  6149.30 

10.88 1194.17 1621.70 

7.21 6145.33 8143.58 
6.51 4938.88 6800.58 
5.39 2800.41 1040.05 

6.58 6217.51 8992,31 
5.62 6118.66 7686.91 
4 . 2 7  3608.91 5000.97 

4 8207.24 11001.76 
, I  7138.a1 10284.08 
1.08 5158.61 6745.34 

1 6073.67 1795.88 
6.21 5101.11 6340.49 
6.19 1362.16 3501.75 

8.53 5470.67 5993,42 
8.04 4381.94 4412.91 
9.55 1783.19 1646.09 

11.29 2100.39 1011.58 
12.12 1871.57 2534.79 
8.51 1528.17 1075.07 

5 . 9 7  5511.97 9269.75 
5.;7 4197.45 6650.25 
1 . 8 8  2700.61 1389.30 

FCD 97-04 

Appendix A. 
NEC-2 Spiit Flow Anaiysis 



SECNO YLCX GLTRD ELL" ELMIN 9 CWSEL CRIWS EG iOlXS VCR *RE& .01K 

SECNO XLCH BLTRD ELLC ELMIN 0 CWSEL CRIWS EG IO'XS VCH AXE& .01X 

13.05 6.90 A502.35 8415.83 
10.75 5.83 1960.81 6934.71 
6.73 4.21 3111.71 5010.01 

Appendix A 
FCD 97-04 HEC-2 Split Flow Analysis 10-13-99 



SECNO XLCH ELTRD ELLC ELMIN Q CWSEL CRlWS ED 10*KS VCH %RE% .01X 

14.379 505.75 . 0 0  .OD  1307.97 32272.70 1317.06 .OO 1317.48 72.58 7.32 9820.77 1788.22 
14.379 505.75 .00 . O O  1307.97 2 2 8 5 5 . 5 1  1116.39 . 0 0  1316.84 7 6 . 4 5  7.25 1101.00 a64889 

+ 14 .179  5 0 5 . 7 1  . O O  . O O  1 3 0 7 . 9 7  12398.94 1115.27 . 0 0  1315.86 73.96 7.41 3655.11 1511.55 

14.496 561.68 .OO .OO 1112.10 12101.11 1320.98 . O O  1321.06 6 0 . 7 5  .81 15018.08 4157.03 
14.$95 561.68 .OO .00 1312.10 22859.31 1320.31 . o o  1320.18 5 8 . 0 8  .71 l226P.09 2999.41 
14.495 561.68 . O O  .00 1312.10 12998.94 1319.38 . O O  1319.42 5 7 . 9 4  .58  8515.29 1707.66 

i 14.699 542.23 .OO .OO 1315.00 3 2 1 9 7 . 4 6  1322.99 . 0 0  1323.29 25.91 5 . 4 4  11974.50 6381.41 

t 14.599 542.23 .OO ,OO 1315.00 22861.37 1322.32 . 0 0  1322.57 25.87 4.81 9110.70 4494.30 

t 1 4 . 5 9 9  542.21 .DO .00 1115.00 12998.94 1321.41 . O O  1321.62 2 5 . 9 8  d.10 5 5 5 2 . 9 5  2550.17 

I. 14,651 536.61 .OO . O O  1317.30 12+97.46 3324.91 .00 1 3 2 5 . 5 3  7 8 . 3 5  8.05 BlOi.69 3671.40 

t 1~.651 536.63 .oa  .00 1317.10 22861.37 1324.32 .00 1321.87 84.58 7.40 6073.28 2485.86 

* 14.653 536.61 .OO .00 1317.10 12998.91 1323.53 .00 1323.99 90.65 
8.43 3448.52 1363.78 

r 14.752 5+7.53 .00 . 0 0  1319.77 32501.42 1 3 2 1 . 9 8  . 0 0  1326.39 36.64 6.12 10026.92 5369.90 . 14.712 547.13 .OO .00 1319.77 22861.37 1327.31 .00 1327.68 31.62 5.81 1544.11 3912.72 

r 14.752 547.63 . O O  .OO 1119.77 12998.94 1326.42 .Oo 1126.69 10.25 11.71 4716.79 2353.25 

14.850 536.65 .OO . O O  1320.90 l2820.31 1330.14 .OO 1330.96 61.44 8.36 7151.16 4181.03 

1 4 . 8 1 0  536.65 . 0 0  .OO 1120.90 2 2 9 5 4 . 9 7  1329,41 . O O  IIJO.10 60.88 7.60 5041.47 29'12.06 
14.850 516.65 . 0 0  .00 1320.90 12999.60 1328.39 . 0 0  1328.89 56.55 6.08 3027.89 1128.63 

1 14.945 529.33 . O O  .OO 1315.20 33000.00 1312.9a .OO 1333.09 22.60 7 10921.85 6940.91 

1 14.945 529.33 .00 .OO 1315.20 %Jooa.oe 1331.95 .OO 1332.09 2 0 . 1 ~  3.52 7811.0a 5os7.33 

* 1+.945 529.39 . 0 0  .00 1315.20 13000.00 1330.38 . 0 0  IJlO.49 15.15 2.32 4866.50 3340.22 

1 1'1.983 2 1 5 . 4 8  . O O  .00 1121.90 33000.00 1331.15 1331.15 1135.30 150.66 10.07 5695.26 2688.57 

i 14.983 216.48 .OO . 0 0  1323.90 23000.00 1333.34 I333.34 1334.52 110.70 9.94 3420.35 1584.52 
t 1'1.981 216.48 .OO . 0 0  1323.90 13000.00 1332.50 1112.50 1313.19 202.87 8.50 2 0 5 2 . 0 1  912.71 . 15,049 449.69 . O O  .aa  1321.20 33ooo.00 1117.38 . O O  1331.51 22.28 3.75 11840.71 699o.sa 

r 15.049 499.69 .OO .00 1321.20 23000.00 1336.61 .OO 1316.71 19.31 3.15 10729.81 5231.13 

15.019 t99.69 .OO .00 1321.20 13000,OO 1335.34 .00 1315.41 17.87 2.45 6507.22 3075.26 

I 
1BOCT9P lOilLi54 

PROE 100 

SECNO XLCH ELTRD ELLC ELMlN 0 CWSEL CRIWS EG 
iO.KS YCH AREA .01K 

1 15.144 493.15 . o o  ' .OO 1329.20 33000.00 1338.48 
.OD 1319.22 51.29 8 . 4 8  8675.10 4 1 5 9 . 9 5  

t 15.144 493.15 . O O  . 0 0  1329.20 23000.00 1337.61 . a 0  1338.17 63.12 8.09 5706.82 2895.05 

e 
FCD 97-04 

Appendix A ,  
HEC-2 Split Flow Annlysis 



BY STANTEC FOR FCDMC. FC 

SUMMARY PRINTOUT ThBLE 150 

SECNO Q CWSEL DIPWSP DTFWSX DIPKWS TOPWiO XICH 

7 . 7 2 8  21175.05 1144.18 . O O  .OO 
1 . 7 2 8  19170.01 1141.75 

.oo a52.75 
- . a ,  

.oo 
. 0 0  - 1 2 7 . 5 1  5 5 0 . 0 7  

7.728 12797.02 1142.10 -1.65 . 0 0  
.OO -229.18 239.19 .OO 

7.751 21176.05 1144.99 .OO .81 
7 . 1 5 1  19170.05 1144 .54  

-00 241.43 121.70 
- .44  . 7 3  

7.751 1 2 7 4 1 . 0 2  1142.89 -1.65 . O D  239.46 121.70 
.,a .00 232.11 121.70 

7 . 8 0 0  21176.05 1146.14 .OO 1.15 .00 262.99 259.16 
7 . 8 0 0  19170.05 1145.62 - . 5 2  1.08 
7.800 1 2 7 4 7 . 0 2  1113.85 -1.75 

. O O  157.59 259.16 
. 9 B  . 0 0  239.01 259.16 

7.920 21176.05 1148.76 .OO 2.62 
1 . 9 2 0  19170.05 11+8.21 

. O O  278.89 6 3 1 . 3 7  
-.55 2 . 5 9  .OO 212.36 631.37 

7 . 9 2 0  1 2 7 4 7 . 0 2  11.16.21 -1.99 2.35 .OO 246.75 631.37 

8 . 0 0 6  2 1 1 7 5 . 0 5  1149.97 .ao 1.21 
8.006 19170.05 1119.40 

.OO 281.13 151.28 
- .57  1.19 .00 273.62 461.28 

8.006 12747.02 1117.31 - 2 . 0 9  1.04 .OO 246.21 1 6 3 . 2 8  

8.osa 21176.05 1150.56 .oo . 5 9  
8 . m a  19170.05 1119.98 

. O O  2 1 8 . 1 0  236.18 
- . 5 8  .58 

8 . 0 5 2  12747.02 1147.85 -2.13 
.OO 211.29 236.58 

.14 .OO, 2e6.19 235.58 

8.120 21176.05 1151.31 . O O  .76 
8.120 19170.05 1150.73 

.OO 2 7 4 . 6 4  370.41 
-.59 . 7 5  . O O  2 6 8 . 5 4  170.41 

8.120 12147.02 1118.57 -2.16 . 7 2  . O O  241.40 310.11 

8.220 21176.05 1liZ.iB . O O  1.27 
8.220 19110.05 1111.99 

- 0 0  2 8 2 . < 8  1 1 1 . 8 2  
- . 5 9  1.26 

8.a20 12747.02 1149.80 -a.ls - 0 0  2 7 5 . 8 9  5 1 2 . 8 2  
1.23 .OO 1 5 0 . 3 1  512.B2 

180CT99 10;32:54 

SEMO Q CWSEL DEFWSP DIFWSX DIPXWS TOPWID XLCB 

8.538 21176.05 1156.15 . 0 0  .01 
8.538 19170.05 1155.50 

.00 2 8 0 . 7 7  110.00 
- 6 5  .04 

8.538 1 2 7 4 7 . 0 2  1153.09 - 2 . 4 1  
.00 279.33 110.00 

.04 .OO 273.97 110.00 

8.548 21176.02 1158.02 .OO 1.87 
8 . 5 4 8  19170.05 1157.66 

. O O  2 9 0 . 8 6  98.00 
-.36 2.16 

* 8.548 121a7.02 1156.42 -1.24 3.33 . O O  290.00 48.01)  
. O O  287.03 48.00 

8.655 21175.05 1151.97 .OO 3.95 
8.655 19170.05 1161.47 

.OO 533.26 461.08 
- . S O  3 . 8 1  

8.655 12747.02 1159.73 -1.74 
. O O  530.72 461.08 

3.31 . D O  521.95 $51.08 

8.731 21116.05 1152.56 .OO . 59  
8.731 19170.05 1162.06 

. O O  770.80 401.71 
-.SO .SO 

8.731 12747.02 1150.34 -1.72 
.00 768.98 401.71 

.61 .OO 762.75 401.71 

8.807 21176.05 1164.41 .DO 1.85 .OO 286 .57  4 0 1 . 7 2  
8.807 19170.05 1164.05 -.36 1.98 
6 . 8 0 7  12747.02 1161.71 1 2.n3 

0 285.00 4 0 < . 7 2  
.OO 219.51 4 0 4 . 7 2  

FCD 97-04 
Appendix A 

HEC-2 Split Flow Analysis 



8.977 21176.05 1111.68 . 0 0  .a0  .00 244.25 211.76 
8 . 9 1 7  19170.05 1171.11 - . 5 4  . 4 3  . O O  243.51 211.76 

8.977 12707.02 1169.38 -1.76 .57 .OO 236.87 211.76 

8.994 21176.05 1171.90 . O O  . 2 2  . O O  226.80 91.57 
8.994 19170.05 1171.38 -.52 . 2 b  . O O  224.29 91.57 
8 . 9 9 4  12747.02 1169.67 .1.71 .29  . 0 0  215.01 91.57 

9.041 21176.05 1173.99 . O O  2.08 . 0 0  536.58 330-86 
9 . 0 4 7  l9170.05 1173.35 -.61 1.91 . O O  523.15 330.86 
9.047 12741.02 1171.20 -2.16 1.53 . 0 0  375.21 330.86 

9.129 21176.05 117+.43 . O O  . $ 5  .00 526.49 394.40 
9.129 19170.05 1171.80 -.51 , 4 5  . 0 0  515.58 194.40 
9.129 127$7.02 1171.64 -2.16 . & 4  .00 4 3 8 , 0 5  194.40 

9.191 21176.05 1174.75 . O O  .32 .OO 1190.94 391.31 

9.193 19170.01 117&.13 -.62 .34 .OO t87.09 391.34 

9.193 12747.02 1172.03 -2.10 . d o  .00 $74.00 391.14 

9.289 2lil6.05 1177.26 .OO 2.51 .OO 260.73 106.29 

9.289 19110.05 1176.85 -.41 2.71 .OO 256.52 506.29 . 9,289 12767.02 1 1 7 1 . 4 2  .1.42 3.39 .00 242.02 506.29 

1 
180CT99 10:12854 

SECNO 0 CWSEL OlPWSP DIFWSX DIPXWS TOPWID XLCH 

9.318 21176.05 1180.24 .OO 2.98 .OO 164.38 155.57 

9.118 19170.05 1179.72 - . 5 1  2.81 0 351.97 155.57 
9.318 12147.02 1177.84 -1.88 2.dl . 0 0  353.12 155.57 

9.167 2ll76.05 1181.14 .OO .90  . O O  416.61 489.74 

9.367 19170.05 1180.60 -.54 .88  . O O ;  4 7 4 . 0 5  489.111 

9.367 12747.01 1 1 7 8 . 6 9  -1.91 . 8 5  . 0 0  065.00 489.74 

9.492 21176.05 1181.66 . O O  . 5 2  .00 4 8 4 . 9 6  461.47 

9 . 4 9 2  i9i70.05 1181.15 -.it . 5 5  .OD 6 8 2 . 2 7  461.47 

9.+91 12147.02 1179.39 -1.75 .70 .00 473.01 461.47 

9.192 21176.05 1183.26 .00 1.61 . O O  317.30 606.90 
9.592 19170.05 1182.94 - .33 1.79 . O O  355.48 606.90 
9.592 12747.02 1182.11 -.83 2.71 . 0 0  350.82 606.90 

9.692 21116.05 1187.16 . O O  3.90 .OO 179.18 565.23 
9 . 6 9 2  19170.05 1186.75 -.41 3.81 . O O  177.L6 565.23 
9.692 12717.02 1185.16 - 1 . 5 8  3.06 .00 3 7 0 . 8 7  565.23 - 9.794 21176.05 1188.94 .OO 1 . 7 1  . 0 0  263 .90  1 5 7 . 0 4  

9 . 7 9 4  19170.05 1188.55 -.IS 1.81 . O O  258.111 557.04 

9 . 7 9 &  12747.01 1181.22 -1.33 2.06 . O O  262.02 557.04 

9.889 21176.05 1194.07 .00 5.14 . 0 0  202.47 501.31 
9.889 19170.05 1193.58 - . S O  1.02 . O O  200.30 501.31 
9,889 12747.02 1192.21 -1.33 5.02 .OO 194.49 501.31 

9.908 21176.05 1196.42 . O O  2.34 . O O  304.77 103.32 
9 . 8 0 8  19170.05 1195.99 ..I2 2.42 . 0 0  282.96 l03.3a 
9 . 9 0 8  12747.02 1194.48 - 1 . 5 3  2.23 . o o  249.04 io3.3a 

9.953 21116.05 1199.25 , a 0  2.83 .00 271.63 189.16 
9 . 9 5 3  19170.05 1198.80 - . I 4  2 . 8 1  . O O  272.43 189.16 
9.951 12717.02 1197.14 -1.66 2.66 . 0 0  264.20 289.16 

9.958 21116.05 1199.48 . O D  . 2 3  . 0 0  283.88 , 2 7 . 4 3  
9.918 19170.05 1199.01 - .n  .a>  . o o  281.42 2 7 . 4 3  
9 . 9 5 8  1 2 7 1 7 . 0 2  1197.29 -1.72 .I5 . O O  272.38 27.43 

9.984 21176.05 1199.91 .00 , 4 3  . O O  285.88 133.96 
9.986 19170.05 1199.10 -.81 .09  .OO 281.25 133.96 
9.984 12147.02 1197.35 -1.75 .06 .00 271.11 133.96 

9.997 21115.05 1199.96 .OO .05  . a 0  289.73 1 4 . 2 4  
9 . 9 9 7  19170.05 1199.17 -.79 .OG . O O  274.77 7+.24 
9.997 12767.02 1197.46 -1.71 .XI . o o  255.22 74.24 

. 10.096 m 7 6 . 0 8  1aoa.aa . o n  2 . 9 2  .00 191.99 543.99 
10.096 19170.05 1202.41 - . 4 7  3.24 . 0 0  167.87 543.99 

I 10.096 12117.02 1200.75 -1.66 3.29 .OO 436.67 541.99 

1 
l8OCT99 10;12:54 

BECNO Q CWSEL DIFWSP DiFWSX OlFXWS TOPWID XLCH 

+ 10.176 21176.05 1204.43 .OO 1.65 .OO 525.83 551.29 

1 0 . n ~  19170.05 ~aa4.05 ..>? 1.65 . 0 0  472.23 5 5 3 . 2 9  

t 10.176 11747.02 1202.18 -1.27 2.04 . 0 0  409.52 5 5 3 . 2 9  

10.271 21176.05 1206.91 . 0 0  2.48 . 00  1021.29 191.26 
10.271 19170.05 1206.57 -.I1 2 . 5 1  .OO 980.78 '191.26 
10.271 11147.02 1205.38 -1.19 2.60 .OO d19.17 'L91.26 

FCD 97-04 
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1 0 . 5 1 7  2 1 6 3 5 . 3 1  1214 .70  . O O  3 . 4 5  .OO 6 1 5 . 6 3  519 .30  
1 0 . 1 1 7  19488 .40  1214.18 - . 3 2  1 . 4 3  . 0 0  613 .93  519 .30  
10.517 1 2 8 0 5 . 6 7  1213 .26  -1.12 3 .42  . O O  6 0 4 . 5 1  5 1 9 . 3 0  

10 .612  22951.94 1211 .13  . O O  2 . 4 3  .OO 472.aO 10A.93 
10.612 20411.49 1 2 1 6 . 8 0  - . I 4  2 . 4 1  

+ 10.512 12907.33 1215 .58  1.21 2 .32  .OO 4 5 7 . 2 1  5 0 1 . 9 3  
.OO 3 2 7 . 2 7  5 0 1 . 9 3  

1 0 . 6 9 9  23326.37 1218 .97  . O O  1 . 8 4  . O O  316 .90  4 6 2 . 2 9  
1 0 . 6 9 9  20584.22 1 2 1 8 . 5 6  - .41 1 . 7 7  . O O  302 .26  1 6 2 . 2 4  
1 0 . 6 9 9  1 2 9 0 7 . 3 3  1217.10 - 1 . 4 6  1 .52  -00 278.52 462 .24  

* 10 .803  24322.28 1 2 2 3 . 4 1  . O D  b.44 .OO 562 .38  167.30 
1 0 . 8 0 3  1 1 2 0 3 . 4 8  1 2 2 2 , s r  - .57 4.28 .OO 488 .12  5 5 7 . 1 0  
1 0 . 8 0 3  1 2 9 5 8 . 4 8  1 2 3 1 . 1 5  - 1 . 5 8  4 . 0 5  -00 171 .35  167.30 

10 .862  25512.73 n z 4 . 0 6  . o o  . 6 s  -00 483.98 311.15 
10 .862  21946 .29  1223 .&8  - . 5 7  . 65  .00 417 .97  3 1 3 . 1 5  
10.862 12998.94 1 2 a 2 . 3 5  - 1 . 13  1.19 . O O  2 4 7 . 1 7  313 .15  

10.917 26631 .91  1 2 2 7 . 5 1  -00 1 .45  . O O  1494.01 292.21 
10 .917  22316 .13  1226 .64  - . 8 7  3.15 - 0 0  1494.07 2 9 2 . 2 1  
1 0 . 9 1 7  12998 .94  122P.20 2 . 4  1 .85  .OO 495 .06  2 9 2 . 2 1  

10 .980  28174.35 1 2 2 8 . 5 4  . O O  1 . 1 3  .OO 9 5 0 . 2 8  357.93 
10 .980  2 2 5 4 8 . 8 8  1225 .77  -1.87 -13 . O O  238 .03  357.91 
1 0 . 9 8 0  12998 .91  1221.12 -1.65 . 9 1  . D O 4  226.41 3 5 7 . 9 3  

1 0 . 9 9 5  28332.53 1 2 3 0 . 7 5  .00 2.11 . O O  1 3 1 9 . 0 5  1 2 9 . 1 3  * 1 0 . 9 9 6  2 2 5 4 8 . 8 8  1226.98 - 3 . 7 7  .21 .00 2 4 2 . 4 2  129.11 
10 .996  12998 .94  1225 .52  - 1 . 4 6  . 4 0  . O O  230 .16  1 2 9 . 1 3  

11.030 28478 .69  1231.22 . .00 . 4 7  -00 1171.08 167.81 
11.010 22653 .36  1230.09 -1.11 3.10 . 0 0  1357.19 1 6 7 . 8 1  
11.010 12998 .94  1 2 2 6 . 3 5  -3.11 .81 .00 107.55 167.81 

1 

e lBOCT99 10:3215$ 

SECNO Q CWSEL DIFWGP DIX.WSX OIFKWS TOPWID XLCH 

11.129 1 8 7 8 2 . 3 6  1232.38 . O O  1 . 1 7  
11.129 2 2 5 5 7 . 2 1  1231 .51  

. D O  1 4 6 6 . 0 5  516 .79  
- . 8 8  1.41 . O D  1328 .17  5 1 6 . 7 9  

11 .129  12998 .34  1229.01 - 2 . 5 0  2 . 6 6  
. O O  4 5 4 . 6 8  5 1 6 . 7 9  

11 .188  29571.113 1231.91 . O O  . 5 5  . 0 0  1 2 6 2 . 8 8  3 0 9 . 4 4  
11 .188  22691.46 1132 .02  - . 9 1  . 5 2  . O O  1 1 2 6 . 7 8  309 .46  
11.188 1 2 9 9 8 . 9 4  1 1 2 9 . 4 8  - 2 . 5 4  . 47  .OO 416 .24  309 .44  

11 .243  30012 .71  1 2 1 3 . < 1  .00 .51 . O O  1188 .10  314 .34  
11.243 1 2 6 9 1 . 4 6  1232 .43  -1.02 . 4 1  .OO 996 .93  3 1 4 . 3 4  
11.24, 12998 .94  1229.75 - 2 . 6 7  .28 -00  5 6 0 . 7 3  1 1 4 . 3 4  

1 1 . 3 0 1  30013.29 1231 .53  .00 . 0 9  . O D  9 6 0 . 2 3  2 8 9 . 9 0  
11.301 22691.46 1231 .50  -1.04 .07 0 0  904.11 2 8 9 . 9 0  
1 1 . 3 0 1  12998 .94  1 2 2 9 . 8 1  - 2 . 6 9  0 5  . 00  560 .62  289 .90  

11 .386  1 0 0 1 3 . 2 9  1234 .19  . O O  . 5 6  . 0 0  9 7 3 . E a  436 .50  
1 1 . 3 8 6  2 1 6 9 1 . 4 6  1 2 1 3 . 0 7  -1 .13  . 5 7  . O O  9 6 0 . 7 1  4 3 5 . 5 0  
11 .386  12998 .94  1230 .29  - 3 . 7 7  . a 8  .00 864.14 a 3 5 . 6 0  

1 1 . & 8 1  30013.29' 1 2 3 4 . 8 7  .OO . 6 8  
11.481 22691.46 1234 .18  

. D O  3 3 2 . 7 7  5 2 3 . 2 2  
- . ? a  1.11 .OO 326 .00  5 2 1 . 2 2  

1 1 . 4 8 1  12998 .94  1232 .94  - 1 . 2 1  2 .54  . O O  2 6 5 . 0 7  5 2 3 . 2 1  

11 .556  3 0 0 1 3 . 2 9  1238 .90  .OO 4 .03  .DO 736 .86  4 6 8 . 9 2  
11 .566  22691 .46  1237 .32  -1.58 3 . 1 4  .00 7 1 5 . 5 9  468 .92  
11.566 12998 .9a  1234 .83  - 2 . 4 9  1 . 8 9  . 00  5 7 8 . 4 3  468 .92  

* 11 .664  30013 .29  1239 .14  . O O  . a 4  . O D  5 9 9 . 7 3  5 1 3 . 8 3  
11 .664  22691.46 1237 .71  - 1 . 4 )  . 39  . O O  5 3 9 . 0 4  511 .83  
1 1 . 6 6 4  12998.94 1 2 3 5 . 5 4  - 2 . 0 7  .81 . O O  359 .44  5 1 3 . 8 3  

11.759 30013.29 1211 .47  .DO 2 .13  .ao 5 8 3 . 0 1  5 0 1 . 2 4  1 1 . 1 5 9  22691 .46  1 2 4 0 . 3 9  -1 .09  2 . 6 8  
. O O  550 .85  5 0 1 . 2 1  

11.759 12998 .94  1238 .67  - 1 . 7 2  3 .02  . O D  5 0 6 . 2 1  501 .24  

11.864 30013 .29  1 2 4 4 . 8 8  .00 3 . 4 1  
. O O  275 .77  615.28 

11 .864  22691 .16  1243 .83  - 1 . 0 5  3.44 . 0 0  265 .12  6 i i . 2 8  
1 1 . 8 6 4  1 2 9 9 8 . 9 4  1242 .17  - 1 . 6 6  1 . 5 0  .OO 2511.02 615 .28  

11.949 3001-3 .19  1249.8+ . 0 0  4 . 9 6  . 0 0  162d .36  4 5 2 . 2 5  
11.949 22691 .46  1247 .99  -1.85 1.16 
1 1 . 9 4 9  12998 .94  1215.17 - 2 . 6 2  3 . 2 0  

. 0 0  757 .48  4 5 2 . 2 5  

.OO 6 2 3 . 3 3  4 5 2 . 2 5  
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WiiRNINO SECNO- 10.699 PROFILE= 3 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE M O B  

lsOCT99 10:32151 

WARNIN0 SECNO- 10.803 PROFILE; 1 CONVEYANCE CHIViCE OUTSIDE ACCEPTABLE RANGE 
WARNING SPCNOI 10.803 PROFILE; 2 CONVEYANCE CHANOB OUTSIDE IICCEPTASLE W E  

CAUTION SECNO- 10.862 PROFILE- I C R I T I C U  DEPTH XSUMED 
CliUTlON SECNOE 10.862 PROFILE- 1 MINIMUM SPECIFIC ENERGY 

WARNINC SECNO. 
WllRNiNG SECNO- 

10.917 PROFILE- 1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANCE 
10.917 PROPILE- 2 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE M G E  

WARNINO SECNO; 10.996 PROPILE; 1 CONVEYANCE CHANGE OUTSTDE ACCEPTABLE W E  
CAUTION SECNOn 10.996 PROPILE- 2 HYDRiiffiIC JMP D.S. 

WARNING SECNO- 11.030 PROFILE- 2 COWEYANCE CHANGE OUTSlDE ACCEPTABLE W G E  

WARNING SECNO; 11.129 PROFILE- 2 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE W O E  
WARNING SECNO- 11.129 PROPILE? 3 CONVEYANCE CHANGE OUTSlilE PICCEPThBLE W G E  

WiiRNINO SECNO- 11.301 PROFILE- 1 CONYEYX4CE CHANGE OLITSIDE liCCEPTilBLE W G E  
WARNING SECNOI 11.301 PROFILE- 2 COWEYANCE CHIiNGE OUTSIDE ACCEPTBBLB RANCE 
WkRNING SECNO- 11.301 PROFILE= 3 CONVEYANCE CHANGE OUTSIDE ACCEPTiiBLE M C E  

WARNINC SECNO- 11.386 PROFILE. 2 CONVEYANCE CHrZNGE O W S I D E  ACCEPTaBLE W G E  
WARNING SECNO- ll.386 PROFILE- 3 CONVEYANCE CHANGE OUTSIDS ACCEPTABLE W O E  

CAUTION SECNO- 11.481 PROPILE= 1 CRlTIChL DEPTH ~ S S U M E ~  
CAUTJON SECNO- 11.481 PROPILE- 1 MINIMUM SPECiFlC ENERGY 
WARNING SECNOx 11.&81 PROFILE- 2 CONVEYANCE C M O E  OUTSIDE ACCEPTABLE W O E  

WARNING SECNO; 11.566 PROFILE- 1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE PSIJOB 
WURNING SECNO- 11.566 PROFILE- 2 CONYEYANCE CHANGE OUTSIDE ACCEPTASLE m G E  
WARNING SECNO- 11.566 PROFILE= 3 CONVEYliNCE CHANGE OUTSZDE ACCEPTABLE W O E  

WARNING SECNO- 11.664 PROFILE- 1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 
WARNING SECWO. 11.66.1 PROFILE- 2 COWEYANCB CXWGE OUTSIDE ACCEPTABLE W O E  
WARNINO SECNO; 11.664 PROFILE- 3 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE W D E  

CAUTION SECNO- 11.86+ PROFILE- 1 CRlTiCRL DEPTH ASSUMED 
CAUTION SECNO; 11.861 PROFILE- 1 MiWIlhUM SPECIFIC ENGRCY 

WARNINC SECNO= 12.125 PROPILE= 2 COWEYiilrCE CHANGE OUTSIDE ACCEPTABLE W G E  
WARNING SECNO; 12.125 PROPILE- 3 CONVEYANCE CRANGE OUTSIDE IICCEPTABLE RiWGB 

I 
1IIOCT99 10:32;%6 

CAUTION 
CAUTION 
CliUTlON 
CAUTION 
CAUTION 
CAUTION 
CAUTION 
CAUTION 
CAUTION 

PROFILE- 
PROPILE- 
PROPILE= 
PROPILE- 
PROFILE- 
PROFILE; ~- 

PROFILE* 
PROFILE- 
PROFILE- 

CRITIC&= DOEPTH liSBUMED 
PROBABLE MINTMUM SPECIFIC ENERCY 
10 TRIALS ATTEMPTED TO BlitANCE WSEL 
CRITIC- DEPTB iiSSUMED 
PROBABLE  MINI^ sezcmic ENEWY 

CAUTlON SECNO; 12.511 PROFILE- 2 CRITICAL DEPTH riSSUMED 
CAUTION SECNO- 12.511 PROPILE- 2 MINTMUM SPECIFIC ENERGY 

WARNING SECNO- 12.801 PROFILE- 3 CONYEYMCE C M O S  OWSIDE IICCEPmBLE Was 

PACE 191 

PAGE 192 

CAUTION S E W -  13.161 PROFILE- 1 CRITICAL DEPTH ASSUMED 
CAUTION SECNO; 13.161 PROPILE- 1 PROBABLE MINIMUM SSPCrPiC ENERCY 
CAUTION SECNO- 13.151 PROFILE- 1 20 TRI&LS ATTEMPTED TO B I I W C E  WSEL 
CRUTION SECWO- 13.161 PROFILE- 2 CR1TICa.L DEPTH ASSUMED 
CAUTTON SECNO- 13.161 PROFILE- 2 PROBaBLE MINIMUM SPECIFIC ENERGY 
CAUTION SECNO- 13.161 PROFILE- 2 20 TRIALS ATTEMPTED TO BALANCE WSEL 

FCD 97-04 



CAUTION SECNO- 13.185 PROPILE- 1 CRITICAL DEPTH IISSUMZD 
CAUTlON SECNO- 13 .185  PROFILE- 1 MINIMUM SPECIBIC ENERGY 
WARNING SECNO- 13.185 PROPILE- 3 CONVEYANCE CHANOE OUTSIDE RCCEPTABLE W O E  

WARNING SECNO- 13.227 PROFILE- 1 CONVEYANCE CHIWGE OUTSIDE ACCEPTABLE -0E 

CAUTION SECNO- 13.325 PROFILE- I CRITICAL DEPTH ASSUMED 
CAUTION SECNO. 13.325 PROFILE- I MINIMUM SPECIFIC ENEROY 

WARNING EECNO- 13.420 PROFILE- 1 CONVEYANC8 CHANGE OUTSIDE ACCEPTABLE RANGE 
WARNING SECNO- 13.420 PROFILE- 2 CONVEYANCE C W O E  OUTSIDE ACCEPTliSLE W G E  

C>.lrICW .STCI,O- 1 . 5 2 i  TRCY:LL= I :i:T:CC- F i x  119SV;U 
A 3 '  1? 52< PKCI : IL=  1 ' I I : I :* 'V ICLI:ilC 6::LRSY 
Y.I IC':S: S I C I ' C -  1 3  5 : ;  :h3F::i:. 2 CCIN!lll'lCfi csAtG2 : : , r r s : ~  Ac72rm2Lr su:cz 

A ! !  5 L; t i 9  ' i l l l ! C .  ? I'(!NIIW(P CHAUCE C l l : ' i l ? 2  AC:?P?I,B:1 h i l l G 7  
A :  C ! :  L j . C : T  l iOF11.7- i C::Y?.IXIL: CS*.:CT: CUI.ICC ic:il:Aili PIIb:GI 
: IAit l l l :G STC(C. li.6:9 P * ? I ! I F -  3 C3!YIYU'C5 CI(IY:L P I C I C C  IIC:L.2TAbLZ m t I C C  

WARNING SECNO- 11.680 PROFILE. 3 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE W O E  

WARNING SECNO- 11.7&2 PROFILE- 3 COWEYANCE CHANGE OUTSIDE ACCEPTaBLE W O E  

CAUTION 
CAUTION 
CAUTION 
CRUTION 
CAUTION 
CRUTION 
CAUTION 
CkUTION 
CRUTION 

SECNO. 
SECNO- 
SECNO. 
SECNO- 
SECNO- 
SECNO. 

PROFILB- 
PROBILE- 
PROFILE- 
PROFILE- 
PROFILE- 
PROPILE- 
PROPILE- 
PROFILE- 
PROPILE- 

CRITICAL DEPTH ASSUMED 
PROEADLE MINlMUM SPECIFIC ENERGY 
1 0  TRIALS ATTEMPTED TO BALMICE WSEL 
CRiTlCAL DEPTH ASSUMED. 
PROBABLE MINIMUM SPEClPiC ENERGY 
20 TRIALS ATTEMPTED TO BALIWCE WBEL 
CRITlCliL DEPTH ASSVMED 
PROBABLE MINIMUM SPECIPlC ENERGY 
20 TRIALS ATTEMPTED TO 811LANC6 WSEL 

WRRNINO SECNO- 14.281 PROPILE- 1 CONVEYANCE CHiUlOE OUTSIDE ACCEPTABLE RRNGB 

WARNING SECNO- 14.379 PROFILE- 2 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE W O E  
WARNING SECNO. 14.379 PROPILE- 3 CONVEYMCE CHANGE OUTSIDE ACCEPTABLE W O E  

ilii?ll:115 L22Y3- ll.i99 7R3P::.F* : I:IN:YAMCL ::IAW;: CUTS:DE AICZITIIBLE h;SOZ 
XkRNINC SL:!:C- 1 4  :35 Fi.?lLEa 2 33511LllVIC: :IINICI LUrjlCE AC2iPTI) I IC  W l C E  
YI.R':I ' : :  i5Ct I0 -  l i  <',1 Ph3IILY. 3 C ~ ~ Y I I Y I ! : ~ :  C91<'$: C.U:BICZ n:Cklll\bl l Rn:ltii 

A .  ! 11 .651  IR33:LZ. : C?:IU>YU:CC :liNlX O::a:CE ACTEPTI.3:E i j+ l ( iE  
.I;RI'IIIC S F C Y -  1 4  6 5 3  iRlilLE. 2 COS'>1YA!IC? CIIfII:C 2UTB:;E ACCZl7h5LL RX:CE 
::?R::ltiC SL'C'IC- ;< ( 5 ;  P?3FlLC- I C2\'CYA\"I CISKSC CUTiiCE ICCCQT&BLS RAY:: 

, ,Ar . .  .... %.- .. 93:h'T- :L 7 j >  PRCFlL3. 1 =3lNEYI.YCC C'hY2T C'i:S:LS I C C E I T U : . X  K X L E  
A ' !  ! :4 1 5 2  7hOP:li- 2 C::IV!:YI?ICE lV!,l:Zi 3 1 . X : L F  ACZPPTA;: L ?IUI?F 
> i . < N : S j  5CC!:3= li.iS2 7i311LI.. I C2\11!XA:I'.'E CW,,>I(IT: ;'JYi:>E &CC:PTAPIT. M V Z P  

... .,.R!:IK(I i ic!:~. 1~ ;<i PY:F!I.~- i T?!YTYI-.::~ O ~ V ~ O :  C'JK?IVL AC:rP:lslr W:SC 
! b l i . S l 5  PRCF:LE- 1 :CIIYTYIU.CI Cil&\(lr OL'.C!Li ACCYITARIT 
A ! : !  ? 11 9 4 5  TR0P:LT- 1 C C W i Y l i : C T  Z'IU::i C1':::DC Al:CS:'AiIE iiCi;E 

CRUTION 
CRUTION 
CRUTION 
CliilTTON 
CAUTION 
CAUTION 
ChUTION 
CnUTION 
CAUTION 

SEMO- 
SECNO- 
SECNO- 
SECNO- 
SECNO- 
SECNO- 
SECNO- 
SECNO- 
SECNO- 

PROPILE. 
PROFILE- 
PROFILE- 
PROFILE- 
PROFILE- 
PROPILE- 
PROFILE. 
PROFILE- 
PROBILE- 

CRITICAL DEPTH ASSUMED 
PROBABLE MINIMUM SPECIFIC ENERGY 
20 TRIALS ATTEMPTED TO BAIIIUICE WSEL 
CRITICAL DEPTH ASSUMED 
PROBABLE MINIMLW SPECIFIC ENERGY 
20 TRIALS AWEMPTED TO BhLahlCE WSEL 
CRiTiClili DEPTH ASSUMED 
PROBABLE MINIMUM SPECIFIC ENERCY 
20 TRIALS LTTEMPTED TO B M C E  WSEL 

WARNING SBCNO- 19.144 PROFILE- 1 COWEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 
I 

lEOCT99 10132~54 

WhRNINO SECNO- 15.144 PROFILE- 2 CONVEYANCE C W G E  OUTSIDE ACCEPTABLE RRNGE 
WRRNINO SECNO- 1 5 . 1 4 4  PROPILE- 3 CONYEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 

PAGE 194 
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FULL PMF 



Approximate Methods for the Full PMF - Right Overbank 
Worksheet for Irregular Channel 

Worksheet 14.850 
Flow Element Irregular Channel 

Method Manning's Formul; 

Solve For Channel Depth 

Input Data 

Slope 0.005000 fUft 
Discharge 179.70 cfs 

Options 

Current Roughness Method improved Lotter's Method 

Open Channel Weighting Metho improved Lotter's Method 
Closed Channel Weighting Meth Horton's Method 

Results 

Mannings Coefficient 0.110 

Water Surface Elevation 1,328.70 ft 
Elevation Range 1,328.00 to 1,330.00 

Flow Area 306.8 ft2 
Wetted Perimeter 638.95 ft 
Top Width 638.44 ft 
Actual Depth 0.70 ft 
Critical Elevation 1,328.28 ft 
Critical Siope 
Velocity 
Velocity Head 0 0 1  H 
Specific Energy 1,328.71 ft 
Froude Number 0.15 
Flow Type Subcrilical 

Calculation Messages: 
Water elevation exceeds lowest end station by 0.50436044 it. 

Roughness Segments 

Start End Mannings 
Station Station Coefficient 

10+00 22+15 0.110 

Natural Channel Points 

0:\28900058\flow master\solit-flow.fm2 Stantech Consultino Inc 
Project Engineer: Stantec Consulting, Inc. 

FlnwMa.trrr \,R n if,*kl 



Cross Section 
Cross Section for Irregular Channel 

-- - - 

Project Description 

Worksheet 14.850 

Flow Element Irregular Channel 

Method Manning's Formuk 
Solve For Channel D e ~ t h  

Section Data 

Manninas Coefficient 0,110 - 
Slope 0.005000 ftlft 
Water Surface Elevation 1,328.70 fl 
Elevation Range 1,328.00 to 1,330.00 

Discharge 179.70 cfs 

V : ~ O O . O ~  
H : l  
NTS 

ProJect Engineer: Stantec Consulting, Inc. 

p:\28900058\flow master\split-flow.fm2 Stantech Coneultlng Ino FlowMaster "6.0 [614b] 

10120199 11:23:43 AM 0 Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1 of 1 



Approximate Methods for the Full PMF - Right Overbank 
Worksheet for Irregular Channel 

Project Descrlptlon 

Worksheet 14 752 

Flow Element Irregular Channei 

Method Manning's Forrnuk 

Solve For Channel Depth 

inDut Data 

Slope 0.006100 fVft 
Discharge 496.61 cfs 

Options 

Current Roughness Method Improved Lotter's Method 
Open Channel Weighting Metho improved Lotter's Method 

Closed Channel Weighting Meth Horton's Method 

Results 

Mannings Coefficient 0.110 
Water Surface Elevation 1.328.09 ft 
Elevation Range 1,327.00 to 1,330.00 

Flow Area 688.4 ft" 
Wetted Perimeter 1,217.44 ft 
Top Width 1,217.44 ft 

Actual Depth 1.09 ft 
Critical Elevation 1.327.54 ft 
Critical Slope 

Velocity 
Velocitv Head 
Specific Energy 
Froude Number 

Flow Tvue 

1,328.10 ft 
0.17 

Subcritical 

Roughness Segments 

Start End Mannings 
Station Station Coefficient 

1 O+OO 27+60 0.110 

Natural Channel Points 

Station Elevation 
(ft) (ft) 

10+00 1,328.24 

l0+90 1,328.00 
18+10 1,327.00 

22+50 1,328.00 

27+60 1,330.00 

Project Engineer: Stantec Consulting, Inc. 
p:\28900058\flow rnaster\split-flow.fm2 Stantech Consulting Inc FlowMaster "6.0 [614b] 
10120199 11 :24:00 AM @ Haestad Methods. InC. 37 Brookside Road Waterbury. CT 06708 USA (203) 755-1666 Page 1 of 1 



I 
Project Description 

Worksheet 14.752 
Flow Element irregular Channel 
Method Manning's Formuk 

I Elevation Range 1.327.00 to 1.330.00 



Approximate Methods for the Full PMF - Right Overbank 
Worksheet for Irregular Channel 

Project Description 

Worksheet 14.653 .- 
Flow Element irreguiar Channel 
Method Manning's Formuk 
Solve For Channel Denth 

Input Data 

Siope 0.005000 ltift 

Discharqe 502.56 cfs 

Options 

Current Roughness Method Improved Lotter's Method 

Open Channel Weighting Metholmproved Lotter's Method 
Closed Channel Weighting Meth Horton's Method 

Results 

Mannings Coefficient 
Water Surface Eievation 
Eievation Range 
Flow Area 
Wetted Perimeter 
Top Width 

Actual Depth 
Critical Eievation 
Critlcai Siope 
Velocity 
Velocity Head 
Specific Energy 1,325.25 fl 
Froude Number 0.16 
~ i o w  Type Subcritical 

Roughness Segments 

Start End Mannlngs 
Stabon Statlon Coefficient 

Natural Channel Points 

Project Engineer: Stantec Consulting, Inc. 
p:\28900058\flow masterisplit-flow.fm2 Stantech Consulting Inc FlowMaster "6.0 [614b] 
10120199 11:24:26 AM 0 Haestad Methods. Inc. 37 Brookside Road Waterbuw. CT 06708 USA (203) 755-1666 Page 1 of 1 



Cross Section 
Cross Section for Irregular Channel 

Prolect Description 

Worksheet 14.653 

Flow Element Irregular Channel 

Method Manning's Forrnuls 

Solve For Channel Depth 

-~ 
Section Data 

Mannings Coefficient 0.110 

Slope 0.005000 f!Jft 
Water Surface Elevation 1,325.24 f t  
Elevation Range 1.324.00 to 1,329.50 
Discharge 502.56 cfs 

V : ~ O O . O ~  
H : l  
NTS  

Project Engineer: Stantec Consulting. Inc. 
FlowMaster v6.0 [614b] 



Approximate Methods for the Full PMF - Right Overbank 
Worksheet for Irregular Channel 

a Project Description - ' Worksheet 14.599 
Flow Element irregular Channel 

Method Manning's Formulz 

Solve For Channel Depth 

input Data 

Siope 0.060000 fVft 

Discharge 502.56 cfs 

Ootions 
- - 

Current Roughness Method improved Lotteh Method 

Open Channei Weight~ng Metho Improved Lotter's Method 
Closed Channel Welghtlng Meth Horton's Method 

Results 

Mannings Coefficient 0.110 
Water Sulface Elevation 1.321.99 ft 
Elevation Range 1,321.20 to 1,326.50 
Flow Area 282.3 ft' 
Wetted Perimeter 715.31 ft 
Top Width 715.30 ft 
Actual Depth 0.79 ft 
Crtt~cal Eievatlon 

Crittcai Siope 
Veloc~ty 
Velocity Head 0.05 i t  

Specific Energy 1,322.04 ft 
Froude Number 0.50 
Flow Type Subcritical 

Roughness Segments 

Start End Mannings 
Station Station Coefficient 

10+00 29+30 0.110 

Natural Channel Points 

Project Engineer: Stantec Consulting, inc. 
p:\28900058\flow master\split-fiow.fm2 Stantech Consulting Inc FlowMaster v6.0 [614b] 
10120199 11:24:48 AM @ Haestad Methods, lnc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1 of 1 



Cross Section 
Cross Section for lrregular,Channel 

Project Description 

Worksheet 14.599 
Flow Eiement irregular Channel 

Method Manning's Formuk 

Solve For Channei Depth 

Section Data 

Mannings Coefficient 0.110 

slope 0.060000 fVft 
Water Surface Elevation 1.321.99 ft 

Elevation Range 1.321.20 to 1,326.50 

Discharge 502.56 cfs 

v : 2 0 0 . 0 1 1  
H : l  
N T S  

Project Engineer: Stantec Consulting, inc. 

Stentech Consulting inc FlowMaster "0.0 [614b] 
p:\28900058\ilow master\split-flow.fm2 
10120/99 11:25:00 AM @ Haestad Melhods. lnc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1 of 1 



Approximate Methods for the Full PMF - Right Overbank 
Worksheet for lrregular Channel 

Project Description 

Worksheet 14.495 
Flow Element Irregular Channel 

Method Manning's Formuk 

Solve For Channel Depth 

input Data 

Slope 0.006100 fWt 
Discharae 598.93 cfs 

Options 

Current Roughness Method improved Lotter's Method 
Open Channel Weighting Metho Improved Lotter's Method 
Closed Channel Weighting Meth Horton's Method 

Results 

Mannings Coefficient 0.110 
Water Surface Elevation 1.319.03 ft 

Elevation Range 1,318.00 to 1,321.50 
Flow Area 690.2 ft2 
Wetted Perimeter 925.35 ft 

Top Width 925.35 ft 
Actual Depth 1.03 ft 
Critical Elevation 1.318.37 ft 
Critical Slope 0.259577 ftlft 
Velocity 0.87 fUs 
Velocity Head 0.01 ft 
Specific Energy 1,319.04 ft 
Froude Number 0.18 
Flow Type Subcritical 

Roughness Segments 

Start End Mannings 
Station Station Coefficient 

10+00 29+45 0.110 

Natural Channel Points 

Station 
(ft) 

Eievation 
(ft) 

Project Engineer: Stantec Consulting. Inc. 
p:\28900058\flow master\split-flow.fm2 Stantech Consulting Inc FiowMasterv6.0 [614b] 
10120199 11:25:16 AM @ Haestad Methods. lnc. 37 Brookside Road Waterbury. CT 06708 USA (203) 755-1666 Page 1 of 1 



Cross Section 
Cross Section for Irregular Channel 

Project Description 

Worksheet 14.495 
Flow Element Irregular Channel 

Method Manning's Formuk 

Solve For Channel Depth 

Section Data 

Mannings Coefficient 0.110 

Slope 0.006100 fUft 
Water Surface Elevation 1,319.03 ft 

Elevation Range 1,318.00 to 1.321.50 
Discharge 598.93 cfs 

Project Engineer: Stantec Consulting. Inc. 
p:\28900058\flow masteflspllt-flow.fm2 Stantech Consulting Inc FlawMaster v6.0 l614bl 
10120/99 11:25:27 AM 0 Haestsd Methods, Inc. 37 Braokslde Road Waterbury, CT 00708 USA (203) 755-1666 Page 1 of 1 

~ : 3 0 0 . 0 [ 1  
H: l  
NTS 



Approximate Methods for the Full PMF - Right Overbank 
Worksheet for Irregular Channel 

Project Description 

Worksheet 14.379 

Flow Eiement 
Method 
Solve For 

Irregular Channel 
Manning's Formul; 

Channel Deoth 

Input Data 

Slope 0.005500 fVft 

Discharae 727.35 cfs 

Options 

Current Roughness Method Improved Lotter's Method 

Open Channel Weighting Metho.improved Lotter's Method 
Closed Channel Weighting Meth Horton's Method 

Results 

Mannings Coefficient 
Water Surface Elevation 

Elevation Range 
Flow Area 
Wetted Perimeter 

Top Width 
Actual Depth 
Critical Elevation 
Critical Slope 

Velocity 
Velocity Head 
Speciflc Energy 1.316.31 ft 
Froude Number 0.16 
Flow Type Subcritical 

Roughness Segments 

Start End Mannlngs 
Station Station Coeff~cient 

10+00 29+25 0.110 

Natural Channel Points 

Project Engineer: Stantec Consulting, lnc. 
p:V8900058\flow rnaster\spiit-flaw.fm2 Stantech Consulting Inc FiowMaster v6.O [614b] 
10120199 11:25:41 AM 0 naestad Methods. Inc. 37 Brookside Road Waterbury. CT06708 USA (203) 755-1666 Page 1 of 1 



Cross Section 
Cross Section for Irregular Channel 

project Description 

Worksheet 14.379 
Flow Eiement Irregular Channel 

Method Manning's Formul; 

Solve For Channel Depth 

Section Data 

Mannings Coefficient 0.110 

slope 0.005500 fVft 
Water Surface Elevation 1,316.30 ft 

Elevation Range 1,315.00 to 1.317.30 

Discharge 727.35 cfs 

V : ~ O O . O ~  
H:1 
NTS 

proiect Engineer: Stantec Consulting, Inc. 

p:\28900058\flow master\split-flow.fm2 Stsntech Consulting Inc 
FlowMaster v6.0 (614bl 

10120199 11:25:51 AM 0 Haestad Methods, lnc. 37 Brookside Road Waterbury. CT 06708 USA (203) 755-1666 Page 1 of 1 



Approximate Methods for the Full PMF - Right Overbank 
Worksheet for Irregular Channel 

0 Project Description 
v 

Worksheet 14.284 
Fiow Element Irregular Channel 
Method Manning's Formuk 

Solve For Channel Depth 

Input Data 

Slope 0.005500 ftlft 

Discharae 727.35 cfs 

Options 

Current Roughness Method Improved Lotter's Method 
Open Channel Weighting Metholmproved Lotter's Method 
Closed Channel Weighting Meth Hotion's Method 

Mannings Coefficient 0.110 
Water Surface Eievation 1,313.43 fl 
Elevation Range 1,312.50 to 1,316.00 
Fiow Area 946.6 ft2 
Wetted Perimeter 1,409.31 i t  
Top Width 1,409.30 ft 
Actual Depth 0.93 ft 
Critical Elevation 

Critical Slope 
Velocity 
Velocity Head 
Specific Energy 
Froude Number 
Flow Type Subcriticai 

Rourrhness Serrments 

Start End Mannings 
Station Station Coefficient 

10+00 34+20 0.110 

Natural Channel Points 

Station Eievation 
(it) (ft) 

Project Engineer: Stantec Consulting. Inc. 
p:V8900058\flow rnasterisplit-flow.frn2 Stantech Consulting Inc FlowMaster v6.0 [614b] 
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Cross Section 
Cross Section for Irregular Channel 

Project Description 

Worksheet 14.284 

Flow Eiement Irregular Channel 

Method Manning's Formul: 
Solve For Channel Depth 

v : 3 0 0 . 0 ~  
H : l  
N T S  

Secllon Data 

Manninas Coefficient 0.110 - 
Slope 0.005500 fVft 
Water Surface Elevation 1,313.43 ft 
Elevation Range 1.312.50 to 1,316.00 
Discharoe 727.35 cfs 

Project Englneer: Stantec Consulting. Inc. 

p:\28900058\flow master\spllt-flow.frn2 Stantech Consulting Inc FlowMaster v6.0 [514b] 
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Approximate Methods for the Full PMF - Right Overbank 
Worksheet for Irregular Channel 

Project Description 

Worksheet 14.197 

Flow Element irregular Channel 

Method Manning's Forrnul; 

Solve For Channel Depth 

inout Data 

Slope 0.005500 fUft 
Discharge 733.11 cfs 

Options 

Current Roughness Method Improved Lotter's Method 

Open Channei Weighting Metho lrnproved Lotter's Method 
Closed Channel Weishtina Meth Horton's Method 

Results 

Mannings Coefficient 0.110 

Water Surface Elevation 1,310.71 ft 
Eievation Range 1.310.00 to 1,312.00 
Flow Area 980.5 ft2 
Wetted Perimeter 1,520.60 ft 
Top Width 1,520.58 ft 

Actual Depth 0.71 ft 
Critical Elevation 1,310.22 ft 

Velocity Head 
Specific Energy 

Froude Number 
Flow Type Subcrilical 

Rouahness Seaments " - 
Start End Mannings 

Station Station Coefficient 

Natural Channel Points 

Station Elevation 
(ft) (f!) 

10+00 1.312.00 
17+30 1,310.00 

29+70 1,310.00 
30+00 1,311.00 
38+40 1,312.00 

Project Engineer: Stantec Consulting. inc. 
p:\28900058\flow master\split-flow.fm2 Stantech Consulting Inc FiowMaster "6.0 [614b] 
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Cross Section 
Cross Section for Irregular Channel 

Project Description 

Worksheet 14.197 
Flow Element Irregular Channel 

Method Manning's Forrnuli 

Solve For Channel Depth 

Section Data 

Mannings Coefficient 0.110 

Slope 0.005500 ftlft 
Water Surface Elevation 1,310.71 ft 

Elevation Range 1,310.00 to 1,312.00 
Discharoe 733.1 1 cfs 

V : ~ O O . O ~  
H:1 
NTS 

Project Engineer: Stantec Consulting. Inc. 
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Approximate Methods for the Full PMF - Right Overbank 
Worksheet for Irregular Channel 

Project Descript~on a ' - 
Worksheet 14,103 
Flow Element lrreguiar Channel 

Method Manning's Formuk 

Solve For Channel Depth 

IMU~ Data 

Slope 0.006000 fVft 
Discharge 1,479.62 cfs 

Optlons 

Current Roughness Method Improved Lotter's Method 
Open Channel Welghtlng Metho Improved Lotter's Method 

Closed Channel Welghtlng Meth Horton's Method 

Results 

Mannings Coefficient 0.110 
Water Suriace Elevation 1,308.30 ft 

Elevation Range 1,306.80 to 1,312.80 
Flow Area 1,901.1 ft2 
Wetted Perimeter 2,963.46 fl 
Top Width 2,963.39 ft 
Actual Depth 1.50 ft 
Critical Elevation 1,307.44 ft 
Critical Slope 0.238413 Wft 
Velocity 0.78 10s 
Veiocity Head 0.01 ft 
Specific Energy 1,308.31 ft 
Froude Number 0.17 
Fiow Type Subcritical 

Calculation Messages: 
Water elevation exceeds lowest end station by 0.54290197e-1 fl. 

Roughness Segments 

Start End Mannings 
Station Station Coefficient 

10+00 49+00 0.110 

Natural Channel Points 

Station Elevation 
(ft) (fi) 

10cOO 1,312.80 

20+00 1,308.00 

251.00 1,306.80 

32+40 1,307.20 
32+60 1,307.80 

Stantech Consulting 1°C 
Projed Engineer: Stantec Consultino. Inc. 

FlowMastei "6.0 (614d.3 



Cross Section 
Cross Section for Irregular ,Channel 

Proiect Descriotion 

worksheet 14.103 

Fiow Element Irregular Channel 
Method Manning's Formul: 
Solve For Channel Depth 

Section Data 

Mannings Coefficient 0.110 

Slope 0.006000 fuft 
Water Surface Elevation 1,308.30 It 

Elevation Range 1.306.80 to 1,312.80 
Discharge 1,479.62 cfs 

V : ~ O O . O ~  
H : l  
N T S  

Project Engineer: Stantec Consulting. Inc. 
p:\28900058\flow master\split-flow.fm2 Stantech Consulting In0 FlowMaster v6.0 [614b] 
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Approximate Methods for the Full PMF - Right Overbank 
Worksheet for Irregular Channel 

Project Description 

Worksheet 14.013 
Flow Element irregular Channel 

Method Manning's Formuiz 

Solve For Channel Depth 

Input Data 

Slope 0.006000 fVfl 
Discharge 1,699.91 cis 

Ootions 

Current Roughness Method Improved Lotter's Method 

Open Channel Weighling Metho improved Lotter's Method 
Closed Channel Weighting Meth Horton's Method 

-- ~ -~~ 

Results 

Mannings Coefficient 0.110 
Water Surface Elevation 1.305.06 i t  
Elevation Range 1,304.00 to 1,307.00 

Flow Area 1,797.6 itz 
Wetted Perimeter 2.092.27 fl 
Top Width 2,092.27 i t  
Actual Depth 1.06 ft 
Critical Elevation 1,304.35 i t  * Critical Slope 0.255302 fVft 

Velocity 0.95 iVs 
Velocity Head 0.01 ft 

Specific Energy 1,305.07 i t  
Froude Number 0.18 
Flow Type Subcritical 

Calculation Messages: 
Flow is divided. 

Roughness Segments 

Start End Mannings 
Station Station Coefficient 

- - 

Natural Channel Points 

. . Project Engineer: Stantec Consulting. Inc. 
p:\28900058\flow mastedsplit-flow.fm2 Stsntech Consulting Ino FlowMaster "6.0 [614b] 
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Cross Section 
Cross Section for Irregular Channel 

Project Description 

Worksheet 14.013 

Flow Element Irregular Channel 

Method Manning's Forrnul; 
Solve For Channel Depth 

Section Data 

Mannings Coefficient 0.110 

Slope 0.006000 fVft 
Water Surface Elevation 1.305.06 ft 
Elevation Range 1,304.00 to 1,307.00 

Discharge 1,699.91 CIS 

0 
Project Engineer: Stantec Consulting, Inc. 

p:\28900055\now master\split-flow.fm2 Stantech Consulting Inc FlowMaster v6.0 (614bl 
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Approximate Methods for the Full PMF - Right Overbank 
Worksheet for Irregular Channel 

Project Description 

Worksheet 13.918 

Flow Element irregular Channel 

Method Manning's Formui: 
Soive For Channel Deoth 

input Data 

slope 0.006100 Wft 

Discharge 1,788.06 cfs 

Options 

Current Roughness Method Improved Lotter's Method 

Open Channel Weighting Metholmproved Lotter's Melhod 

Closed Channel Weighting Meth Horton's Method 

Results 

Mannings Coefficient 0.110 
Water Surface Elevation 1.301.49 ft 

1,300.00 to 1.303.58 Eievation Range 

Flow Area 2,054.7 ft2 
Wetted Perimeter 2.742.68 ft 

Top Width 2,742.68 i t  
Actual Depth 1.49 ft 
Critical Elevation 1.300.73 ft 

Critical Slope 
Veiocity 
Veioclty Head 
Specific Energy 

Froude Number 

0.243461 Wft 
0.87 fVs 
0.01 ft 

Flow Type Subcriticai 

Roughness Segments 

Start End Mannings 
Station Station Coefficient 

10+00 61'50 0.110 

Natural Channel Points 

Project Engineer: Stantec Consulting, inc. 
p:\28900058\flow masterbpiit-flow.fm2 Stantech Consulting inc FiowMaster v6.0 [614b] 
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Cross Section 
Cross Section for Irregular Channel 

Project Description 

Worksheet 13.918 

 low ~lernent  irregular Channel 

Method Manning's Formuk 

solve For Channel Depth 

Section Data 

Mannings Coefficient 0.110 

Slope 0.006100 fVft 
Water Surface Elevation 1,301.49 ft 

Elevation Range 1.300.00 to 1,303.56 

Discharge 1,788.06 cfs 

~ : 3 0 0 . 0 [ 1  
H : l  
N T S  

Project Engineer: Stantec Consulting, Inc. 

p:U8900058\flow rnaster\spllt-flow.fm2 Stantech Consuit ln~ Inc FlowMaster "6.0 [614b] 
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Approximate Methods for the Full PMF - Right Overbank 
Worksheet for Irregular Channel 

Project Description - 
Worksheet 13.818 

Flow Element Irregular Channel 
Method Manning's Formub 

Solve For Channel Depth 

Input Data 

Slope 0.006100 fffft 
Discharoe 1.788.06 cfs 

Options 

Current Roughness Method Improved Lotter's Method 

Open Channel Weighting Metho improved Lotter's Method 
Closed Channel Weighting Meth Horton's Method 

Results 

Mannings Coefficient 0.110 
Water Surface Eievation 1,298.68 ft 
Elevation Range 1,298.00 to 1,300.00 
Flow Area 2,340.3 ft2 
Wetted Perimeter 3,797.76 fl 
Top Width 3,797.76 f l  
Actual Depth 0.68 ft 
Critical Elevation 
Critical Siope 
Velocity 
Velocity Head 
Specific Energy 

Froude Number 
Flow Type Subcritical 

Rouahness Segments 

Start End Mannings 
Station Station Coefficient 

1 O+OO 76+30 0.110 

Natural Channel Points 

Station Elevation 
(f0 (fi) 

Project Engineer: Stantec Consulting, inc. 
p:\26900058\flow master\ssplit-flow.fm2 Stantech Consulting Inc FiowMaster V6.0 (61461 
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Approximate Methods for the Full PMF - Right Overbank 
Worksheet for Irregular Channel 

0 Project Description 

Worksheet 13.742 
Flow Element Irregular Channel 

Method Manning's Forrnuk 

Solve For Channel Depth 

Input Data 

Slope 0.006100 fUft 
Discharge 1,788.06 cfs 

Options 

Current Roughness Method improved Lotter's Method 
Open Channel Weighting Metho improved Lotter's Method 
Closed Channel Weighting Meth Horton's Method 

Results 

Mannings Coefficient 0.110 
Water Surface Elevation 1,296.73 ft 

Elevation Range 1,295.14 to 1.298.00 
Flow Area 2,312.5 ft2 
Wetted Perimeter 3,685.73 ft 

Top Width 3,684.12 ft 
Actual Depth 1.59 f l  
Critical Elevation 1.296.24 i t  

Velocity Head 0.01 ft 
Specific Energy 1,296.74 ft 
Froude Number 0.17 
Flow Type Subcritical 

Calculation Messages: 
Flow is divided. 
Water elevation exceeds lowest end station by 1.59207468 it. 

Roughness Segments 

Start End Mannings 
Station Station Coefficient 

10+00 76+20 0.110 

Natural Channel Points 

Pmject Engineer: Stantec Consuiting. Inc. 
p:\28900058\flow rnastedsplit-flow.fmi! Stantech Consulting Inc FlowMaster "6.0 [614b] 
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Cross Section 
Cross Section for Irregular Channel 

Proiect DescrlDtion 

Worksheet 13.742 
Flow Element Irregular Channel 

Method Manning's Farmul; 

Solve For Channel Depth 

Section Data 

Manninqs Coefficient 0.110 

Slope 0.006100 fVft 
Water Surface Elevation 1,296.73 fl 
Eievation Range 1,295.14 to 1.298.00 

Discharge 1,788.06 cis 

v : 3 0 0 . 0 ~  
H : l  
N T S  

Project Engineer: Stantec Consulting. Inc. 
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Cross Section 
Cross Section for Irregular Channel 

Project Description 

worksheet 13.680 
Flow Element Irregular Channel 

Method Manning's Formuli 

Solve For Channel Depth 

Section Data 

Mannings Coefficient 0,110 

slope 0.006100 fvft 
Water Surface Elevation 1,293.68 ft 
Eievation Range 1.292.00 to 1.296.00 

Discharge 1,788.06 Cfs 

~ : 3 0 0 . 0 ~  
H : l  
NTS 

Project Engineer: Stantec Consultlng, Inc. 
Stantech Consulting Inc FlowMasterv6.0 [614b] 



Approximate Methods for the Full PMF - Right Overbank 
Worksheet for Irregular Channel 

Project Description I )  
T 

Worksheet 13.619 
Flow Element irregular Channel 

Method Manning's Formuig 

Solve For Channel Depth 

Input Data 

Slope 0 006100 ftfft 
Discharae 1.768 06 cfs 

Options 

Current Roughness Method improved Lotter's Method 
Open Channel Weighting Metho Improved Lotter's Method 

Closed Channel Weighting Meth Horton's Method 

Results 

Mannings Coefficient 0.110 
Water Surface Elevation 1,292.64 n 
Elevation Range 1,292.00 to 1,296.00 

Flow Area 2.392.7 ft' 

Wetted Perimeter 4,013.53 ft 
Top Width 4.013.53 ft 
Actual Depth 0.64 ft 
Critical Elevation 

Critical Slope 
Velocity 
Velocity Head 
Specific Energy 
Froude Number 

Flow Type Subcriticai 

Roughness Segments 

Start End Mannings 
Station Station Coefficient 

10+00 70+40 0.110 

Natural Channei Points 

Project Engineer: stantec Consulting. Inc. 
p:\28900058\flow master\split-flow.fm2 Stantech Consulting Ins FlowMaster "6.0 [614b] 
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Cross Section 
Cross Section for Irregular Channel 

Projecl Description 

Worksheet 13.619 

Flow Element irregular Channel 
Method Manning's Forrnul; 
Solve For Channel Deoth 

Section Data 

Mannings Coefiiclenl 0.110 
Slope 0.006100 ftlft 

Water Surface Elevation 1.292.64 R 
Elevation Range 1,292.00 to 1.296.00 
Discharge 1,788.06 cfs 

~ : 3 0 0 . 0 L  
H : l  
NTS 

Project Engineer: Stantec Consulting. Inc. 
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Approximate Methods for the Full PMF - Right Overbank 
Worksheet for lrregular Channel 

Project Description 

Worksheet 13.524 

Flow Element Irregular Channel 

Method Manning's Formuk 
Solve For Channel Depth 

InDut Data 

Slope 0.006100 Nft 
Discharge 1.788.06 cfs 

Options 

Current Roughness Method lmproved Lotter's Method 

Open Channel Weighting Metho lmproved Lotter's Method 
Closed Channel Weighting Meth Horton's Method 

Results 

Mannings Coefficient 0.110 
Water Surface Elevation 1,288.77 ft 
Elevation Range 1,288.00 to 1,292.00 

Flow Area 2,210.1 ft* 
Wetted Perimeter 3,291.33 fl 
Top Width 3,291.33 ft 
Actual Depth 0.77 ft 

Critical Elevation 1.288.25 f l  
Critical Slope 0.284859 Wft 

Velocity 0.81 Ws 
Veiocity Head 0.01 fl 
Specific Energy 1,288.78 ft 

Froude Number 0.17 
Flow Type Subcritical 

Rouqhness Seaments 

Start End Mannings 
Station Station Coefficient 

<n+nn f ioc~n n l i n  

Natural Channel Points 

Stantech Consulting Inc 
Project Engineer: Stantec Consulting, inc. 

FlowMaster "6.0 L614bl 
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Approximate Methods for the Full PMF - Right Overbank 
Worksheet for Irregular Channel 

Project Description 

Worksheet 13.420 

Fiow Element Irregular Channel 

Method Manning's Formuk 
Solve For channel Depth 

Inout Data 

Siope 0.006100 fffft 

Discharge 1,934.00 cfs 

Optlons 

Current Roughness Method lmproved Lotter's Method 

Open Channel Weighting Metho lmproved Lotter's Method 
Closed Channel Welahtina Meth Horton's Method 

Results 

Mannings Coefficient 0.110 
Water Surface Elevation 1,286.73 fl 
Elevation Range 1,286.00 to 1,289.00 
Flow Area 2.429.5 ft' 
Wetted Perimeter 3.706.76 ft 
Top Width 3,706.75 ft 
Actual Depth 0.73 ft 
Critical Elevation 1,286.24 ft 
Criticai Slope 0.289308 fVfl 
Velocity 0.80 ftis 
Velocity Head 0.01 R 
Specific Energy 1.286.74 f l  

Froude Number 0.17 
~ i o w  Type Subcriticai 

Roughness Segments 

Start End Mannings 
Station Station Coefficient 

10+00 74+40 0.110 

Natural Channel Points 

Station Elevation 
(ft) (ft) 

Project Engineer: Stantec Consulting. Inc. 
p:\28900058\flow master\split-flow.fm2 Stantech Consulting Inc FlowMastsr v8.O [614b] 
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Cross Section 
Cross Section for Irregular Channel 

Project Description 

Worksheet 13.420 
Flow Eiement Irregular Channel 

Method Manning's Formul: 

Solve For Channel Depth 

Section Data 

Mannings Coefficient 0.110 

Slope 0.006100 fVft 
Water Surface Elevation 1,286.73 ft 

Elevation Range 1,286.00 to 1,289.00 
Discharge 1,934.00 cis 

Project Engineer: Stantec Consultlng. inc. 
p:\28900058\flow rnaster\split-flow.frn2 Stantech C~nsuttlng Inc FlowMaster v6.0 (61461 
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Approximate Methods for the Full PMF - Right Overbank 
Worksheet for Irregular channel 

Project Description 

Worksheet 13.325 
Flow Element Irregular Channel 

Method Manning's Formuit 

Solve For Channel Depth 

inout Data 

Slope 0.006100 fVft 

Discharge 2,306.00 cfs 

Optlons 

Current Roughness Method lmproved Lotter's Method 

Open Channel Weighting Metho lmproved Lotter's Method 
Closed Channel Welahtlna Meth Horton's Method 

Results 

Mannings Coefficient 0.110 
Water Surface Elevation 1.283.69 ft 
Elevation Range 1.282.00 to 1,286.30 
Flow Area 2,444.6 ft2 
Wetted Perimeter 2,891.44 ft 
Top Width 2.891.43 ft 
Actual Depth 1.69 ft 
Critical Elevation 1.282.85 ft 
Critical Slope 0.234220 fVft 
Velocity 0.94 fVs 
Velocity Head 0.01 ft 
Specific Energy 1,283.70 ft 
Froude Number 0.18 

Flow Type Subcritical 

Rouahness Seaments - - 
Start End Mannings 

Station Station Coefficient 

Natural Channel Points 

Station Elevation 
(ft) (ft) 

1 O+OO 1.286.30 
25+10 1,286.00 

30+30 1,284.00 

48+40 1,282.00 
64+50 1,284.00 

Stantech Consulting Inc 
Project Engineer: Stantec Consulting, inc. 

FlowMaster "6.0 1614bl 



Cross Section 
Cross Section for Irregular Channel 

Project Description 

Worksheet 13.325 
Flow Element irregular Channel 

Method Manning's Formul; 

Solve For Channel Depth 

Section Data 

Mannings Coefficient 0.110 

slope 0.006100 wft 
Water surface Elevation 1,283.69 ft 

Elevation Range 1,282.00 to 1.266.30 

Discharge 2,306.00 cfs 

Project Engineer: SLantec Consulting. Ino. 
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Approximate Methods for the Full PMF - Right Overbank 
Worksheet for Irregular Channel 

0 Project Description 

Worksheet 13.227 

Flow Element irreguiar Channel 

Method Manning's Formuk 

Solve For Channel Depth 

input Data 

Slope 0.006100 fVft 
Discharge 2,60039 cfs 

Options 

Current Roughness Method improved Lotter's Method 

Open Channel Weighting Metho Improved Lotter's Method 

Closed Channel Weighting Meth Horton's Method 

Results 

Mannings Coefficient 0.110 
Water Surface Elevation 1.281.77 f l  

Eievation Range 1,280.00 to 1,284.30 
Fiow Area 2.414.7 ft2 
Wetted Perimeter 2.341.65 ft 
Top Width 2,341.65 fl 
Actual Depth 1.77 f l  
Critical Eievation 1,280.78 ft 

Critical Slope 0.220413 ftlft 
Velocity 1.08 ftls 
Velocity Head 0.02 ft 
Specific Energy 7,281.79 f l  
Froude Number 0.19 
Flow TvDe Subcritical 

Roughness Segments 

Start End Mannings 
Station Station CoeRcient 

Natural Channel Points 

Station Elevation 
(ft) (ft) 

1 O+OO 1,284.30 

Pmject Engineer: Stantec Consulting, lnc. 
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Cross Section 
Cross Section for Irregular Channel 

Project Description 

Worksheet 13.227 
Flow Element Irregular Channel 

Method Manning's Formuk 

Solve For Channel Depth 

Section Data 

Mannings Coefficient 0,110 

slope 0.006100 ftlfl 
Water Surface Elevation 1,281.77 ft 
Elevation Range 1,280.00 to 1,284.30 

Discharge 2,600.39 cfs 

v : 2 0 0 . 0 ~  
H: l  
NTS  

Project Engineer: Stantec Consulting. Inc. 
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Approximate Methods for the Full PMF - Right Overbank 
Worksheet for Irregular Channel 

a Project Description - 
Worksheet 12.896 

FIOW Element 
Method 
Solve For 

Irregular Channel 

Manning's Formuk 

Channel Dewth 

p~~ 

Input Data 

Slope 0.005800 ftlft 

Discharge 2,600.00 cfs 

- -- 

Current Roughness Method improved Lotter's Method 

Open Channel Weighting Metho Improved Lotter's Method 

Ciosed Channel Weighting Meth Horton's Method 

Results 

Mannings Coefficient 0.110 
Water Surface Elevation 1,272.64 R 
Elevation Range 1,272.00 to 1,276 00 

Flow Area 3,490.7 ft2 

Wetted Perimeter 5,666.22 f l  
Top Width 5,666.21 ft 

Actual Depth 0.64 ft 
Critical Elevatlon 1,272 20 ft 
Cr~t~cal Slope 0 303960 fVft 
Velocity 0 74 fVs 
Velocity Head 0.01 n 
Specific Energy 1,272.65 ft 
Froude Number 0.17 
Flow Type Subcritical 

- 

Roughness Segments 

Start End Mannlngs 
Station Station Coefficient 

Natural Channel Points 

Prqect Engineer: Stantec Consulting. inc. 
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Cross Section 
Cross Section for Irregular Channel 

Project Description 

Worksheet 12.896 
Flow Element Irregular Channel 

Method Manning's Formuli 

Solve For Channel Depth 

Section Data 

Mannlngs Coefficient 0.110 

Slope 0.005800 fffft 
Water Surface Elevation 1,272.64 fl 
Elevation Range 1.272.00 to 1,276.00 

Dlscharge 2,600.00 cfs 

NTS 

Project Engineer: Stantec Consulting. Inc. 
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Approximate Methods for the Full PMF - Right Overbank 
Worksheet for Irregular Channel 

Project Description 

Worksheet 12.801 
Flow Element Irregular Channel 

Method Manning's Forrnuli 

Solve For Channel Depth 

lnout Data 

Slope 0.006300 Wft 
Discharge 2.600.39 cfs 

~ ~~ 

Options 

Current Roughness Method Improved Lotter's Method 

Open Channel Weighting Metho improved Lotter's Method 
Closed Channel Weiahtina Meth Horton's Method 

Results 

Mannings Coefficient 0.110 
Water Surface Elevation 1,270.62 ft 
Elevation Range 1.270.00 to 1,273.40 
Flow Area 3,457.4 ft* 
Wetted Perimeter 5,884.92 ft 
Top Width 5,884.92 ft 
Actuai Depth 0.62 fl 

Critical Elevation 1,270.19 fl 
Critical Slope 0.306320 fVft 

Velocity 0.75 Ws 
Velocity Head 0.01 i t  

Specific Energy 1.270.63 fl 
Froude Number 0.17 
Flow Type Subcrlticai 

Rouahness Seaments - " 

Start End Mannings 
Station Station Coefficient 

Naturai Channel Points 

Station Eievation 
(ft) (fl) 

Project Engineer: Stantec Consulting. Inc. 
p:U8900058\flow rnasterlsplit-flow.frn2 Stantech Consulting Inc FlowMaster "6.0 [614b] 
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Cross Section 
Cross Section for Irregular Channel 

Project Descn'ption 

Worksheet 12.801 

Flow Element Irregular Channel 

Method Manning's Formul: 
Solve For Channel Depth 

Section Data 

Mannings Coefficient 0.110 

Slope 0.006300 fUft 
Water Surface Elevation 1,270.62 ft 
Elevation Range 1.270.00 to 1,273.40 
Discharge 2.600.39 cfs 

e. 
1,271 .OO - :"> 

1,270.00 
10t.00 2O+OO 30tOO 4OtOO 50+00 60+00 70+0O 80tOO 9O+OO 100+00 

~ : 3 0 0 . 0 ~  
H:l  
NTS 

a 
Project Engineer: Stantec Consulting, [no. 

p:\28900058\flow master\spilt-flow.fm2 Stantech ConsulHng In0 FlawMaster v6.O [614b] 
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Cross Section 
Cross Section for Irregular Channel 

Proiect DescriDtion 

Worksheet 12.701 

Flow Eiement Irregular Channel 

Method Manning's Formui; 

Solve For Channel Depth 

Section Data 

Mannings Coefficient 0.110 
Slope 0.002900 fVft 
Water Surface Elevation 1.268.75 ft 
Elevation Range 1,268.00 to 1,270.50 
Discharge 2,811.00 cfs 

1,270.50 

1,269.00 
1,268.00 

10+00 20+00 30+00 40+00 50+00 6 0 t 0 0  70+00 80+00 go+Oo 100+00 110+00 

V : ~ O O . O ~  
H : l  
N T S  

Project Engineer: Stantec Consulting. inc. 
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Approximate Methods for the Full PMF - Right Overbank 
Worksheet for Irregular channel 

e Project Description 
Worksheet 12.606 

Flow Element irregular Channel 

Method Manning's Formuk 

Solve For Channel Depth 

lnout Data 

Siope 0.007300 ft/ft 
Discharge 2,684.00 cfs 

Options 

Current Roughness Method Improved Lotter's Method 
Open Channel Weighting Metho Improved Lotter's Method 

Closed Channel Weiahtlna Meth Horton's Method 

Results 

Mannings Coefficient 0.110 
Water Surface Elevation 1,263.51 ft 

Elevation Range 1,262.00 to 1,268.30 
Flow Area 2.704.4 ftz 
Wetted Perimeter 3.391.58 ft 
Top Width 3,391.57 ft 
Actual Depth 1.51 ft 
Critical Elevation 
Critical Slope 

Veloclty 
Velocity Head 0.02 ft 
Specific Energy 1,263.53 ft 
Froude Number 0.20 

Flow Type Subcritical 

Rouahness Seoments - 
Start End Mannings 

Station Station Coefficient 

Natural Channel Points 

Station Elevation 
( f i )  (ft) 

10+00 1,268.30 

11+00 1,268.00 
15+50 1.268.00 

21+80 1,266.00 
47+80 1,264.00 

58+90 1,262.00 
60+80 1,262.00 

Project Engineer: stantec Consulting. Inc. 
Stantech Consulting Inc FlowMaster v6.O [614b] 



Cross Section 
Cross Section for Irregular Channel 

- 
Project Description 

Worksheet 12.606 
Flow Element Irregular Channel 

Method Manning's Formul; 

Solve For Channel Depth 

Section Data 

Mannings Coefficient 0.110 

slope 0.0073oo fun 
Water Surface Elevation 1.263.51 ft 

Elevation Range 1,262.00 to 1,268.30 

Discharge 2.684.00 cfs 

NTS 

Project Engineer: Stantec Consulting. Inc. 

p:\28900058\flow rnaster\spiit-flow.frn2 Stantech Consulting inc 
FiowMaster "6.0 [614bl 
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Approximate Methods for the Full PMF - Right Overbank 
Worksheet for Irregular Channel 

Project Description 

Worksheet 12.511 
Flow Element irregular Channei 

Method Manning's Formul: 

Solve For Channel Depth 

input Data 

Slope 0.005100 ftlft 
Discharge 2.979.63 cfs 

Oations 

Current Roughness Method Improved Lotter's Method 

Open Channei Weighting Metho improved Lotter's Method 

Closed Channel Weighting Meth Horton's Method 

p~~ 

Results 

Mannings Coefficient 0.110 
Water Surface Elevation 1,261.43 ft 
Elevation Range 1,260.00 to 1,266.00 
Flow Area 3.271.8 ft' 
Wetted Perimeter 3,567.08 fi 

Top Width 3,567.08 A 
Actual Depth 1.43 A 
Critical Elevation 1.260.55 ft 
Critical Slope 
Velocity 

Velocitv Head 
Specific Energy 
Froude Number 
Flow Tvae 

1,261.45 ft 
0.17 

Subcritical 

Roughness Segments 

Start End Mannings 
Station Station Coefficient 

Natural Channel Points 

Station Elevation 
(ft) (ft) 

Project Engineer: Stantec Consulting, Inc. 
p:\28900058\flow master\split-flow.fm2 Stantech Consulting inc FiowMaster v6.O [614b] 
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Cross Section 
Cross Section for Irregular Channel 

Project Description 

Worksheet 12.51 1 
Flow Element Irregular Channel 

Method Manning's Formuk 

Solve For Channel Depth 

Section Data 

Mannings Coefficient 0.110 

Slope 0.005100 ftfft 
Water Surface Elevation 1,261.43 11 
Elevation Range 1.260.00 to 1.266.00 

Discharge 2.979.63 cfs 

Project Engineer: Stanteo Consulting. Inc. 
p:\28900058\flow master\split-flow.fm2 Stantech Consultlna Inc FlowMaster v6.0 [614b] 
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Approximate Methods for the Full PMF - Right Overbank 
Worksheet for Irregular Channel 

Project Description 

Worksheet 12.420 
Flow Element Irregular Channel 

Method Manning's Formul; 

Solve For Channel Depth 

Input Data 

Slope 0.003500 fVft 

Discharge 2,986.46 cfs 

Options 

Current Roughness Method lmproved Lotter's Method 

Open Channei Weighting Metho lmproved Lotter's Method 
Ciosed Channel Weighting Meth Horton's Method 

Results 

Manninss Coefficient 0.110 
Water Surface Elevation 1,259.98 ft 

Eievation Range 1,258.00 to 1,264.00 
Fiow Area 3,044.5 ft2 
Wetted Perimeter 2.238.78 ft 

Top Width 2,238.77 ft 
Actual Deoth 1.98 ft 
Critical Eievation 
Critical Slope 

Velocity 

Specific Energy 1,260.00 i t  
Froude Number 0.15 

~ i o w  Type Subcritical 

Roughness Segments 

Start End Mannings 
Station Station Coefficient 

10+00 68+00 0,110 

Natural Channei Points 

Station Eievation 
fit) (ft) 

Project Engineer: Stantec Consulting, inc. 
p:\28900058\now master\split-fiow.fm2 Stantech Consultfng Ina FlowMaster v6.O [614b] 
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Cross Section 
Cross Section for Irregular Channel 

Project Description 

Worksheet 12.420 
Flow Element Irregular Channel 
Method Manning's Formuk 
Solve For Channel Depth 

Section Data 

Mannlngs Coefficient 0.110 
slope 0.003500 fun 
Water Sutlace Elevation 1,259.98 ft 
Elevation Range 1,258.00 lo 1,264.00 
Discharge 2.986.46 cfs 

v : 2 0 0 . 0 ~  
H : l  
NTS  

Project Engineer: Stantec Consulting, inc. 
FlowMaster v6.0 1614bl 



Approximate Methods for the Full PMF - Right Overbank 
Worksheet for Irregular Channel 

Project Description 

Worksheet 12.313 
Flow Element irregular Channel 

Method Manning's Formul: 

Solve For Channel Depth 

lnout Data 

Slope 0.004000 Wft 
Discharoe 2.987.00 cfs 

Options 

Current Roughness Method improved Lotter's Method 
Open Channel Weighting Metho Improved Lotter's Method 
Closed Channel Weighting Meth Horton's Method 

-~ 

Mannings Coefficient 0.110 
Water Surface Elevation 1,256.96 ft 

1,256.00 to 1,261.20 Elevation Range 
Flow Area 3.937.7 ft2 

Wetted Perimeter 4,706.54 ft 
Top Width 4,706.54 ft 
Actual Depth 0.96 ft 
Critical Elevation 1.256.28 ft e Critical Slope 0.274117 ftlft 
Velocity 0.76 fUs 
Velocity Head 0.01 f t  

Specific Energy 1,256.97 i t  

Froude Number 0.15 

Flow Type Subcritical 

Roughness Seaments 

Start End Mannings 
Station Station Coefficient 

Natural Channel Points 

Station Elevation 
(ft) (ff) 

Stantech Consulting Inc 
Project Engineer: Stantec Consulting. Inc. 

FlowMaster "6.0 [614b] 



Cross Section 
Cross Section for lrregular,Channel 

Project Description 

Worksheet 12.313 
Flow Element Irregular Channel 
Method Manning's Formul; 
Solve For Channel Depth 

Section Data 

Mannings Coefficient 0.110 

Slope 0.004000 fVft 
Water Surface Elevation 1,256.96 ft 
Elevation Range 1.256.00 to 1,261.20 

Discharoe 2.987.00 cfs 

Project Engineer: Slantec Consulting, Inc. 
p:\28900058\flow master\split-fiow.fm2 Stantech Consulting Inc FlowMaster "6.0 [614bl 
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Approximate Methods for the Full PMF - Right Overbank 
Worksheet for Irregular Channel 

Project Description 

Worksheet 12.034 

Flow Element irregular Channel 

Method Manning's Formul; 

Solve For Channel Depth 

Inout Data 

Slope 0.003400 ftlft 
Discharge 2.986.00 cfs 

Options 

Current Roughness Method Improved Lotter's Method 
Open Channel Weighting Metho improved Lotter's Method 

Closed Channel Weighting Meth Horton's Method 

Results 
p~ ~ 

Mannings Coefficient 0.110 

Water Surface Elevation 1,252.69 ft 
Elevation Range 1.251.30 to 1,257.82 
Flow Area 3,812.2 flz 
Wetted Perimeter 3.844.20 fl 
Top Width 3,844.01 ft 
Actual Depth 1.39 fl 
Critical Eievation 1,251.82 ft 
Cr~t~cal Slope 
Veloclty 
Veloclty Head 
Specific Energy 
Froude Number 

Flow Type Subcritical 

Caicuiation Messages: 
Water elevation exceeds lowest end station by 0.18626084 ft. 

Rouuhness Segments 

Start End Mannings 
Station Station Coefficient 

10+00 84+20 0.110 

Natural Channel Points 

Station Elevation 
(ft) (ft) 

Stantech Consulting Inc 
Project Engineer: Stantec Consulting. Inc. 

FlowMaster v6.O 1614bl 



Cross Section 
Cross Section for lrregular Channel 

Proiect Description 

Worksheet 12.034 

Flow Eiernent Irregular Channel 

Method Manning's Formulz 

Solve For Channel Depth 

p~~ 

Section Data 

Mannings Coefficient 0.110 

slope 0.003400 ftift 
Water Surface Elevation 1.252.69 ft 
Elevation Range 1,251 3 0  to 1,257.82 

Discharge 2,986.00 cfs 

V : ~ O O . O ~  
H : l  
NTS 

Project Engineer: Stantec Consulting, Inc. 
p:\28900058\fiow master\spiit-fiow.frn2 Stantech Consultlnn In0 FiowMaster v6.O [614b] 
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Approximate Methods for the Full PMF - Right Overbank 
Worksheet for Irregular Channel 

a Project Description 
7 

Worksheet 11.949 

Flow Element Irregular Channel 

Method Manning's Formul; 
Solve For Channel Depth 

Input Data 

Siope 0.008300 fUfl 
Discharge 2.986.00 cfs 

Options 

Current Roughness Method Improved Lotter's Method 
Open Channel Weighting Metholmproved Lotter's Method 

Ciosed Channel Weighting Meth Horton's Method 

Results 

Mannings Coefficient 0.110 
Water Surface Elevation 1,246.31 f l  
Elevation Range 1.244.40 to 1,251.95 

Flow Area 2,428.4 fta 
Wetted perimeter 2,431.42 ft 
Top Width 2,431.41 ft 
Actual Depth 1.91 ft 
Critical Elevation 1,245.43 ft 
Critical Slope 0.219587 fVfi 
Veiocity 1.23 f!Js 
Velocity Head 0.02 fl 
Specific Energy 1,246.34 ft 
Froude Number 0.22 
Flow Type Subcritical 

Roughness Segments 

Start End Mannings 
Slation Station Coefficient 

1 O+OO 76130 0.110 

Natural Channel Points 

Station Elevation 
(ft) (ft) 

Project Engineer: Stanted Consulting, inc. 
p:\28900058\flow master\spltt-flow.fm2 Stantech Consulting lnc FlowMaster v6.O [614b] 
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Cross Section 
Cross Section for Irregular ,Channel 

Project Description 

Worksheet 11.949 
Fiow Element irregular Channel 

Method Manning's Formul; 

Solve For Channel Depth 

Section Data 

Mannings Coefficient 0.110 

slope 0.0083oo fvn 
Water Surface Elevation 1,246.31 ft 

Elevation Range 1,244.40 to 1.251.95 

Discharge 2,986.00 cfs 

V : ~ O O . O ~  
H : l  
NTS 

..., .,onnnnca>a..., m3rtn~cnlit.f~mu f-9 Stantech Cansultlnn Inc 
Project Engineer: Stantec Consulting, Inc. 

FlowMaster "13.0 [614b] 



Approximate Methods for the Full PMF - Right Overbank 
Worksheet for lrregular Channel 

Project Description 

Worksheet 11.759 
Flow Element Irregular Channel 

Method Manning's Formuk 

Solve For Channel Depth 

lnout Data 

Slope 0.006500 fUft 

Discharge 2,986.00 cfs 

Options 

Current Roughness Method Improved Lotter's Method 

Ooen Channel Weighting Metholmproved Lotter's Method - .  
Closed Channel Weighting Meth Horton's Method 

Results 

Mannings Coefficient 0.110 
Water Surface Elevation 1.241.67 ft 
Elevation Range 1,240.00 to 1.244.00 
Flow Area 2,589.6 ft2 
Wetted Perimeter 2,376.93 ft 

Top Width 2.376.40 ft 
Actual Depth 1.67 fl 
Critical Elevation 1.240.68 n 
Critical Slope 0.219362 fUft 

Velocity 1.15 fUs 
" Velocity Head 0.02 fl 

Specific Energy 1,241.69 ft 

Froude Number 0.19 

Flow Type Subcritical 

Calculation Messages: 
Flow is divided. 

Roughness Segments 

Start End Mannlngs 
Station Station Coefficient 

Natural Channel Points 

Station Elevation 

Project Engineer: Stantec Consulting, Inc. 
p:V8900058\flow master\spllt-flow.fm2 Stantesh Cansultlng Inc FlowMaster "6.0 [614b] 
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Approximate Methods for the Full PMF - Right Overbank 
Worksheet for Irregular Channel 

Natural Channel Points 

Station Eievation 
(ft) (fl) 

77*90 1,242.00 

83+00 1,242.00 
84+00 1.240.00 

84+70 1,242.00 
92+00 1.240.00 

95+60 1,240.00 

96WO 1,244.00 

Project Engineer: Stantec Consuitlng, Inc. 
p:\28900058\flow rnastei\sp11t-f1ow.fm2 stantech consutt~ng ~ n c  FiowMaster "6.0 [614bl 
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Cross Section 
Cross Section for Irregular Channel 

Project Description 

Worksheet 11.759 

Flow Element Irregular Channel 

Method Manning's Formul; 
Soive For Channel Depth 

Section Data 

Mannings Coefficient 0.110 

slope 0.006500 fvft 
Water Surface Eievation 1.241.67 ft 
Elevation Range 1,240.00 to 1,244.00 
Discharge 2,986.00 cis 

Project Engineer: Stantec Consulting. Inc. 
p:\28900058\flow master\split-flow.fm2 stantech Consulting Inc FlowMaster v6.O [614b] 
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Approximate Methods for the Full PMF - Right Overbank 
Worksheet for Irregular Channel 

Project Description 

Worksheet 11.566 

 low Element irregular Channel 

Method Manning's Formui: 

Solve For Channel Depth 

-- 

Input Data 

S i o ~ e  0.004500 fVft 

Discharge 2,986.00 cfs 

Ootions 
-- 

Current Roughness Method Improved Loiter's Method 

Open Channel Weighting Metho Improved Lotter's Method 
Closed Channel Weighting Meth Horton's Method 

Results 

Mannings Coefficient 0.110 
Water Surface Elevation 1,232.05 ft 

Elevation Range 1,230.00 to 1,241.91 

Flow Area 2,253.0 ft* 
Wetted Perimeter 1.273.74 ft 

Top Width 1,273.72 ft 
Actual Depth 2.05 ft 
Critical Elevation 1,230.67 ft 

Critical Slope 0.205033 ftlft 
Velocity 1.33 fVs 
Veloclty Head 0.03 ft 
Specific Energy 1,232.08 ft 
Froude Number 0.18 

 low Type Subcritical 

- 
Roughness Segments 

Start End Mannings 
Station Station Coefficient 

Natural Channel Points 

Station Elevation 
(ft) (ft) 

10+00 1,241.91 

75t30 1,234.00 
Project Engineer: Stantac Consulting. inc. 

p:\28900058\flaw master\spllt-flaw.fm2 stantech ~onsult lng lnc FlowMaster "6.0 1614bI 
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Approximate Methods for the Full PMF - Right Overbank 
Worksheet for Irregular Channel 

Natural Channel Points 

Station Elevation 
(f0 (ft) 

81+00 1,234.00 
83+60 1,230.00 
92+80 1.230.00 
95+00 1,232.00 
95+60 1.238.00 

Stantech Consulting Inc 
Project Engineer: Stantec Consulting, Inc. 

FlowMasterv6.0 i614bl 



Cross Section 
Cross Section for lrregular,Channel 

Project Description 

Worksheet 11.566 

Flow Element Irregular Channel 
Method Manning's Formuli 
Solve For Channel Deoth 

Section Data 

Mannings Coefficient 0.110 
Slope 0.004500 fUft 
Water Surface Elevation 1,232.05 ft 

Elevation Range 1.230.00 to 1,241.91 
Discharoe 2.986.00 cfs 

v : 2 0 0 . 0 ~  
H: l  
NTS 

Project Engineer: Stantec Consulting, inc. 
p:\28900058\fIow master\split-flow.fm2 Stantech Consulting inc FlowMaster v6.0 I614bl 
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Approximate Methods for the Full PMF - Right Overbank 
Worksheet for Irregular Channel 

Project Description 

Worksheet 11.386 
Flow Element irregular Channel 

Method Manning's Forrnuk 

Solve For Channel Depth 

input Data 

Siope 0.003500 fUft 

Discharge 2,986.00 cfs 

Ootions 

Current Roughness Method improved Lotter's Method 
Open Channei Weighting Metholmproved Lotter's Method 
Closed Channel Weiahtina Meth Horton's Method 

Results 

Mannings Coefficient 0,110 
Water Surface Elevation 1.230.35 fl 
Elevation Range 1.228.00 to 1,238.20 
Flow Area 3.379.4 ft2 
Wetted Perimeter 2,906.78 ft 
Top Width 2,906.76 ft 

Actual Depth 2.35 ft 
Critical Elevation 1.229.09 A 
Critical Siope 
Velocity 
Velocitv Head 
Specific Energy 
Froude Number 
Fiow Tvoe 

0.215746 fUft 
0.88 fUs 
0.01 ft 

1,230.37 fl 
0.14 

Subcritical 

Calculation Messages: 
Flow is divided. 

Roughness Segments 

Start End Mannings 
Station Station Coefficient 

Natural Channel Points 

Station Eievation 
lft) lft) 

Project Engineer: Stantec Consulting, Inc. 
p:\28900058\flow master\split-flow.fm2 Stantech Consulting inc FlowMaster v6.0 [614b] 
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Approximate Methods for the Full PMF - Right Overbank 
Worksheet for Irregular Channel 

Natural Channel Points 

Station Elevation 
Pt) (ft) 

49+00 1,232.00 
60+00 1,232.90 

61 +60 1,230.00 
62+00 1.230.00 
69100 1.228.00 
73+00 1,229.80 

80180 1,228.00 

84+60 1,230.00 

88t50 1.232.00 

94'70 1,232.00 

97+50 1.230.00 
101+90 1,230.00 
103+50 1.232.00 

Prcjed Engineer: Stantec Consulting, Inc. 
p:\28900058\fiow master\split-flow.fm2 Stanteoh Consulting ine FlowMasier 6 . 0  [614bl 
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Cross Section 
Cross Section for Irregular Channel 

Project Description 

Worksheet 11.386 
Flow Eiernent irregular Channel 

Method Manning's Forrnuk 

Solve For Channel D e ~ t h  

Section Data 

Mannings Coefficient 0.110 
Slope 0.003500 fuft 
Water Suriace Elevation 1,230.35 ft 
Elevation Range 1,228.00 to 1,238.20 

Discharge 2,986.00 cfs 

v:2oo.o[l 
H : l  
N T S  

Project Engineer: Stantec Consulting, Inc. 
p:\28900058\flow rnasterlsplit-flow.fm2 Stantech Caneultlng Inc FlowMasterv6.O [614b] 
10120199 11:44:43 AM Q Haestad Methods. Inc. 37 Bmokside Road Waterbury, CT 06708 USA (203) 755-4666 Page 1 of 1 



Approximate Methods for the Full PMF - Right Overbank 
Worksheet for Irregular Channel 

Project Description 

Worksheet 11.243 

Flow Element Irregular Channel 

Method Manning's Formuk 

Solve For Channel Depth 

Input Data 

Slope 0.006200 ftlft 
Discharge 2,986.00 cfs 

Options 

Current Roughness Method lmproved Lotter's Method 

Open Channel Weighting Metho lmproved Lotter's Method 
Closed Channel Weighting Meth Horton's Method 

- - 

Results 

Manninqs Coefficient 0.110 
Water Surface Elevation 1.226.23 ft 

Elevation Range 1,224.00 to 1,234.60 
Flow Area 2,607.0 ft2 
Wetted Perimeter 2,332.91 ft 
Top Width 2,332.61 ft 
Actual Depth 2.23 ft 

Critical Elevation 1,224.72 ft 
Critical Slope 0.202139 ftlft 
Velocity 1.15 fws 
Velocity Head 0.02 ft 
Specific Energy 1,226.25 ft 
Froude Number 0.19 

FIOW Type Subcritical 

Caiculation Messages: 
Flow Is divided. 

Roughness Segments 

Start End Mannings 
Station Station Coefficient 

Natural Channel Points 

Station Elevation 
(ft) (ft) 

10+00 1,234.60 

13+80 1,234.00 

27+20 1,232.00 

27+80 1,230.00 

30+40 1,234.00 

42+90 1.234.00 

43+50 1,232.00 

49+90 1,232.00 

55+70 1,230.00 
58+00 1.230.00 

Project Engineer: Stantec Consultlng. inc. 

p:\26900058\flo~ rnaster\split-now.fm2 Stantech Consulting In0 FlowMaster v6.O [614bl 
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Approximate Methods for the Full PMF - Right Overbank 
Worksheet for Irregular Channel 

0 Natural Channel Points 

Station Elevation 

Projed Engineer: Stantec Consulting, Inc. 
p:V8900058\flow master\split-flaw.fm2 Stantech Consulting Inc FlowMaster "6.0 [614b] 
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Cross Section 
Cross Section for Irregular Channel 

Project Description 

Worksheet 11.243 
Flow Element Irregular Channel 

Method Manning's Formulc 

Solve For Channel Depth 

- 
Section Data 

Mannings Coefficient 0.110 

slope 0.006zoo fvft 
water Surface Elevation 1,226.23 ft 

Elevation Range 1,224.00 to 1,234.60 

Discharge 2,986.00 CfS 

V : ~ O O . O ~  
H: l  
NTS 

project Engineer: stantec consulting, Inc. 

p:\28900058\flow master\sp~it-fiow.fm2 stanteci; consultine  no FlowMaster v6.0 [814bl 
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Approximate Methods for the Full PMF - Right Overbank 
Worksheet for Irregular Channel 

Project Description 

Worksheet 11.188 
Flow Element irregular Channel 

Method Manning's Formul: 

Soive For Channel Depth 

l n ~ u t  Data 
-- 

Slope 0.003800 ftMt 

Discharge 2,987.00 cfs 

Current Roughness Method Improved Lotter's Method 
Open Channel Weighting Metholmproved Lotter's Method 
Closed Channel Weiohtino Meth Horton's Method 

Results 

Mannings Coefficient 0.110 
Water Surface Elevation 1,224.49 ft 

Elevation Range 1,222.00 to 1,234.90 
Flow Area 2,970.5 ftZ 
Wetted Perimeter 2,238.60 ft 
Top Width 2,238.29 ft 

Actual Depth 2.49 ft 
Critical Elevation 1,222.79 ft 
Crltical Slope 
Veloclty 

Velocltv Head 
Specific Energy 
Froude Number 
Flow TvDe 

1,224.50 ft 
0.15 

Subcriticai 

Roughness Segments 

Start End Mannings 
Station Station Coefficient 

10+00 101+80 0.110 

Natural Channel Points 

Station Elevation 
fft) tft) 

71+10 1.222.00 

Project Engineer: Stantec Consulting, Inc. 
p:V28900058\flow master\split-flow.frn2 Stantech Consulting ino FlowMaster v6.0 [614b] 
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Approximate Methods for the Full PMF - Right Overbank 
Worksheet for Irregular Channel 

Natural Channel Points 

Station Eievation 
(ft) (ft) 

71+20 1,224.00 

73+50 1,222.00 

79+40 1.222.00 

79+60 1,224.00 

87+00 1,224.00 
88+80 1,226.00 

89+40 1.228.00 

91+30 1.228.00 
98+40 1,230.00 
99+30 1,230.00 
99+80 1,228.00 

100+40 1.226.00 

101+30 1,226.00 
lOlC80 1,228.00 

Project Engineer: Stantec Consulting. Inc. 

p:\28900058\flow master\spllt-flow.fm2 Stantech Consuttlng Inc 
FlowMasterv6.0 [614bl 
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Cross Section 
Cross Section for Irregular Channel 

Project Descrlptlon 

Worksheet 11.188 

Flow Element irregular Channel 

Method Manning's Forrnul: 

Solve For Channel Depth 

Section Data 

Mannings Coefficient 0.110 
Slope 0.003800 fvft 
Water Surface Elevation 1,224.49 ft 
Elevation Range 1,222.00 to 1.234.90 

Discharge 2,987.00 cfs 

V : ~ O O . O ~  
H : l  
NTS 

Project Engineer: Stantec Consulting. Inc. 
p:\28900058\flow master\spiit-flow.fm2 Stantech Consulting In= FlowMaster "6.0 [614b] 
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Approximate Methods for the Full PMF - Right Overbank 
Worksheet for Irregular Channel 

Project Description 

Worksheet 11.129 

Flow Element irregular Channel 

Method Manning's Formull 
Solve For Channel Depth 

input Data 

Slope 0.008600 Wfl 
DlScharQe 2,987.00 cfs 

Options 

Current Roughness Method Improved Lotter's Method 
Open Channel Weighting Metho.lmproved Lotter's Method 

Closed Channel Weighting Meth Horton's Method 

Results 

Mannings Coefflcient 0.110 
Water Surface Elevation 1,222.86 ft 

Elevation Range 1,220.00 to 1,233.90 
Flow Area 1,950.2 ft' 
Wetted Perimeter 1,442.52 ft 
Top Width 1.442.50 ft 
Actual Depth 2.86 ft 

Critical Elevation 1.221.52 ft 
Critical Slope 0.183203 fVft 
Velocity 1.53 fVs 
Velocity Head 0.04 i t  
Specific Energy 1,222.89 ft 
Froude Number 0.23 
Flow Type Subcritical 

Roughness Segments 

Start End Mannings 
Station Station Coefficient 

Natural Channel Points 

50+90 1,232.00 

ProJect Engineer: Stantsc Consulting. inc. 
p:\28900058\flow masteAspiit-flow.fm2 stantech Coneuttlng tnc FlowMaster "6.0 [614b] 
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Approximate Methods for the Full PMF - Right Overbank 
Worksheet for Irregular Channel 

Natural Channel Points 

Station Elevation 

Pmject Engineer: Stantec Consulting, Inc. 
Stantech Consultlnm In0 



Cross Section 
Cross Section for Irregular Channel 

Proiect Descri~tion 

Worksheet 11.129 

Flow Element irregular Channel 

Method Manning's Formuk 

Solve For Channel Depth 

Section Data 

Mannings Coefficient 0.110 

Slops 0.008600 fVfl 
Water Surface Elevation 1,222.86 ft 

Elevation Range 1,220.00 to 1.233.90 

Discharge 2.987.00 cfs 

N T S  

Project Engineer: Stantec Consulting. Inc. 
p:\28900058\flow master\split-flow.fm2 stantech Consulting In0 FlowMaster v6.O (614bl 
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Approximate Methods for the Full PMF - Right Overbank 
Worksheet for Irregular Channel 

0 Project Description 

Worksheet 11.030 
Flow Element Irregular Channel 

Method Manning's Formul; 

Solve For Channel Depth 

input Data 

Slope 0.000400 Wft 

Discharoe 2.988.66 cfs 

Options 

Current Roughness Method Improved Lotter's Method 
Open Channel Weighting Melho lmproved Lotter's Method 

Closed Channel Weighting Meth Horton's Method 

Results 

Mannings Coefficient 0.110 
Water Surface Elevation 1,222.85 ft 

1.220.00 to 1,230.00 Elevation Range 

Flow Area 7,794.8 A' 
Wetted Perimeter 4,610.54 ft 

Top Width 4,610.31 fl 
Actual Depth 2.85 ft 
Critical Elevation 1,220.53 ft 
Critical Slope 

Velocity 
Velocity Head 
Specinc Energy 
Froude Number 
Flow Type Subcritical 

Roushness Sepments 

Start End Mannings 
Station Station Coefficient 

10+00 102+20 0.110 

Natural Channel Points 

Station Elevation 
(ft) (ft) 

94+40 1,220.00 

Project Engineer: Stantec Consulting, Inc. 
p:\28900058\flow rnaster\split-flow.fm2 Stantech Consuitlng &no FlowMsster "6.0 [614bl 
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Approximate Methods for the Full PMF - Right Overbank 
Worksheet for Irregular Chatinel 

Natural Channel Points 

Station Elevation 
(ft) (ft) 

971.60 1,220.00 

99*30 1,222.00 

99+90 1,224.00 
102tZO 1,226.00 

Project Engineer: Stantec Consulting, lnc. 
p:\28900058\flow master\split-flow.fm2 Stantech Consulting Inc FlowMaster v6.0 1614bl 
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Cross Section 
Cross Section for Irregular Channel 

e Project Description 

Worksheet 11.030 
Flow Element 

Method 
Solve For 

Irregular Channel 
Manning's Formul; 

Channel Deoth 

Section Data 

Mannings Coefficient 0.110 

slope 0.000400 fuft 
Water Surface Elevation 1,222.85 ft 
Elevation Range 1,220.00 to 1,230.00 
Discharge 2.988.66 cfs 

v : 2 0 0 . 0 ~  
H: j  
NTS  

Project Engineer: Stantec Consulting. Inc. 
p:\28900056\fIow masterisplit-flow.fm2 Stantech Consulting Inc FlowMaster "6.0 [614b] 
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Approximate Methods for the Full PMF - Right Overbank 
Worksheet for Irregular channel 

Project Description 

Worksheet 10.980 
Flow Element irregular Channel 
Method Manning's Formul; 
Solve For Channel Depth 

- - 
input Data 

Slope 0 014200 fVft 
Dlscharae 3.293 11 cfs 

options 

Current Roughness Method Improved Lotter's Method 
Open Channel Weighting Metho.lmproved Lotter's Method 
Closed Channel Weighting Meth Horton's Method 

Results 

Mannings Coefficient 0.110 
Water Sulfate Elevation 1,220.22 ft 
Elevation Range 1,218.00 to 1.228.17 
Flow Area 1,925.0 ft' 
Wetted Perimeter 1.756.95 ft 
Top Width 1,756.95 ft 
Actual Depth 2.22 ft 
Critical Elevation 1,219.35 ft 
Critical Slope 0.201 159 ftift 
Velocity 1.71 fVs 
Velocity Head 0.05 ft 
Specific Energy 1,220.27 ft 
Froude Number 0.29 
Flow Type Subcritical 

Roughness Segments 

Start End Mannings 
Station Station Coefficient 

10+00 103+80 0.110 

Natural Channel Points 

n . \?~onnn~~\ f lnw rnarter\soiit-finw.fm2 Stantech Consultlna Inc 
Projed Engineer: Stantec Consulting. Inc. 

FiowMaster d.0 (614bI 



Cross Section 
Cross Section for Irregular Channel 

Project Description 

Worksheet 10.980 
Flow Element 
Method 
Solve For 

irregular Channel 
Manning's Formuli 
Channel Deoth 

p~~ 

Section Data 

Manning3 Coefficient 0.110 

Slope 0.014200 fUft 
Water Surface Elevation 1,22022 ft 

Elevation Range 1.218.00 to 1.228.17 
Discharge 3,293.11 cfs 

v : 2 0 0 . 0 c 1  
H : l  
NTS  

Project Engineer: Stantec Consulting. Inc. 
p:\28900056\flow master\split-flow.fm2 Stantech Consultfng Inc FlowMaster "6.0 [614b] 
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Approximate Methods for the Full PMF - Right Overbank 
Worksheet for Irregular Channel 

Project Description 

Worksheet 10.917 
Flow Element Irregular Channel 

Method Manning's Formul; 

Solve For Channel Depth 

Input Data 

Slope 0.004500 ftlft 

Discharge 4.330.32 cfs 

options 

Current Roughness Method improved Lotter's Method 

Open Channel Weighting Metho improved Lotter's Method 
Closed Channel Weighting Meth Horton's Method 

Results 

Mannings Coefficient 0.110 
Water Surface Eievation 1,218.53 ft 

Elevation Range 1,216.00 to 1,224.63 

FIOW Area 3,407.4 ft2 
Wetted Perimeter 2,051.52 R 
Top Width 2,051.51 ft 

Actual Depth 2.53 It 
Critical Elevation 1,216.95 I t  

Critical Slope 0.193555 ftlft 

Veiocity 1.27 fVs 
Velocity Head 0.03 f l  
Specific Energy 1.218.55 ft 
Froude Number 0.17 

Flow Type Subcrltical 

Rouahness Seqments -- - 
Start End Mannings 

Station Station Coefficient 

Natural Channel Points 

Station Elevation 
(ft) (ft) 

10+00 1.224.63 

11 +50 1.224.00 

24+10 1.224.00 
32+00 1,222.00 

49+60 1,222.00 

57+80 1,220.00 

60+00 1,220.00 

61+40 1,218.00 
63+30 1.21 8.00 

70+00 1.216.00 
76+80 1,216.00 

80+20 1,218.00 

85+30 1,220.00 
86+40 1,220.00 

p:\28900058\flow rnaster\spllt-flow.fm2 
10120189 11:46:54 AM @ Hsestad Methods, inc. 

Project Engineer: Stantec Consultlng. Inc. 
Stantech Consulting Inc FlowMaster v6.O [614b] 
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Approximate Methods for the Full PMF - Right Overbank 
Worksheet for Irregular Channel 

Natural Channel Points 

Station Elevation 
lft l l f t l  

Project Engineer: Stantec Consulting. Inc. 
p:\28900058\flow master\split-flaw.fm2 Stantech Consulting Inc FlowMaster "6.0 [614b] 
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Cross Section 
Cross Section for lrregular,Channel 

I Project Description 

Worksheet 10.917 
Flow Element irregular Channel 
Method Manning's Formuk 
Solve For Channel Depth 

I 

1 Section Data 

Mannings Coefficient 0,110 
slope 0.004500 f ~ f t  
Water Surface Eievation 1,218.53 ft 
Elevation Range 1.216.00 to 1,224.63 
Discharge 4,330.32 cfs 

v:200.0~ 
H:1 
NTS  

Project Engineer: Stantec Consulting, Inc. 
FlowMaster "6.0 I614bJ 



Approximate Methods for the Full PMF - Right Overbank 
Worksheet for Irregular Channel 

Worksheet 10.862 
Flow Element Irregular Channel 

Method Manning's Formuk 

Solve For Channel Depth 

lnout Data 

Slope 0.008200 fVf l  
Discharge 5.057.45 cfs 

Options 

Current Roughness Method Improved Lotter's Method 
Open Channel Weighting Metholmproved Lotter's Method 
Closed Channel Weighting Meth Horton's Method 

Resuits 

Mannings Coefficient 0.110 
Water Surface Elevation 1,217.74 ft 

Elevation Range 1.216.00 to 1,224.00 
Fiow Area 3.248.0 ft2 
Wetted Perimeter 2,261.54 ft 

Top Width 2,261.33 ft 
Actual Depth 1.74 f! 
Critical Elevation 1,216.69 ft 

@ E z T  0.205858 fVfl 
1.56 fVS 

Veiocity Head 0.04 ft 
Speciflc Energy 1,217.77 ft 
Froude Number 0.23 
Flow Type Subcritical 

Calculation Messages: 
Flow is divided. 

Roughness Segments 

Start End Mannings 
Station Station Coefficient 

10+00 90+40 0.110 

Natural Channel Points 

Station Eievation 
(ft) (ft) 

Project Engineer: Stantec Consulting. Inc. 
FlowMaster "6.0 1614bl 



Approximate Methods for the Full PMF - Right Overbank 
Worksheet for Irregular Channel 

Natural Channei Points 

Station Elevation 
(ft) (ft) 

48+10 1,222.00 
48+90 1,222.00 
50+90 1,220.00 
60+10 1,218.00 
60120 1.216.00 
61 +30 1.216.00 
61+90 1,218.00 
62+20 1.218.00 

63+40 1,216.00 
77+10 1,216.00 
84120 1,218.00 
901.40 1.220.00 

n!\28900058\fI0~ master\solit-flow.fm2 Stantech Consulting Inc 
Project Engineer: Stantsc Consulting, lnc. 

FlowMaster v6.O [614b] 



Cross Section 
Cross Section for Irregular Channel 

a Project Descrlption 

Worksheet 10.862 

Flow Element 

Method 
Solve For 

Irregular Channel 

Manning's Formuli 
Channel Deoth 

Section Data 

Manninss Coefficient 0.110 

Slope 0.008200 Wft 
Water Suriace Elevation 1.217.74 A 
Elevation Range 1,216.00 to 1.224.00 

Discharge 5,057.45 cfs 

NTS  

Project Engineer: Stantec Consulting. Inc. 
p:\28Q00058\flow master\split-flow.fm2 Stantech Consulting inc FlowMaster "6.0 [614b] 
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Approximate Methods for the Full PMF - Right Overbank 
Worksheet for Irregular Channel 

Project Description 

Worksheet 10.803 
F ~ O W  Element Irregular Channel 

Method Manning's Formul; 

Solve For Channel Depth 

Input Data 

Siooe 0.002700 ftift 

Discharge 6,366.35 cfs 

Current Roughness Method lmproved Lotter's Method 

Open Channel Weighting Metho lmproved Lotter's Method 
Closed Channel Weighting Meth Horton's Method 

Results 

Mannings Coefficient 0.110 
Water Suriace Elevation 1.216.73 ft 

Elevation Range 1.214.00 to 1,222.00 

FIOW Area 5.540.0 ft2 
Wetted Perimeter 2,644.59 ft 
Top Width 2,644.44 ft 
Actual Depth 2.73 ft 
Critical Elevation 1,214.76 ft 
Critical Slope 0.195935 ftlft 
Velocity 1.15 ftis 
Velocity Head 0.02 ft 
Specific Energy 1,216.75 ft 
Froude Number 0.14 
 low Type Subcrilical 

Calculation Messages: 
Flow is divided. 

- 
Roughness Segments 

Start End Mannings 
Station Station Coefficient 

Natural Channel Points 

Station Elevation 
(ft) (10 

10+00 1.220.34 

12+40 1,220.00 

14+00 1.222.00 

14+90 1,222.00 
29+60 1,220.00 

38+90 1.220.00 

project Engineer: Slantec Consulting. Inc. 
p:\28900058\no~ rnaster\spiit-flow.fm2 Stantech Consulting in= FlowMaster "6.0 [614b] 
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Approximate Methods for the Full PMF - Right Overbank 
Worksheet for Irregular Channel 

Natural Channel Points 

Station Elevation 
(ft) (ft) 

48+60 1.220.00 
54+50 1,218.00 

60+50 1.21 6.00 
61+50 1,214.00 

77+90 1,214.00 
81 +20 1,216.00 

83+80 1,216.00 

84+50 1,218.00 
89+50 1.218.00 
91 +00 1,220.00 

Project Engineer: Stantec Consulting. Inc. 
p:\28900058\flow master\spllt-flow.fm2 Stantech Consulting Inc FlowMaster 6 . 0  [614b] 
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Cross Section 
Cross Section for lrregular,Ctiannel 

Project Description 

Worksheet 10.803 
Flow Element Irregular Channel 

Method Manning's Forrnul; 

Solve For Channel Depth 

Section Data 

Mannings Coefficient 0.110 

slope 0.002700 fvft 
Water Surface Elevation 1,216.73 ft 

Elevation Range 1,214.00 to 1,222.00 
Discharge 6,366.35 cfs 

v : 2 0 0 . 0 ~  
H : l  
NTS 

Project Engineer: Slantec Consulting. Inc. 

p:\28900058\flow master\spllt-flow.fm2 Stantech Consulting Inc FlowMaster 6 . 0  [614b] 
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Approximate Methods for the Full PMF - Right Overbank 
Worksheet for Irregular Channel 

Project Description 0 - 
Worksheet 10.699 
Flow Element Irregular Channel 

Method Manning's Formul; 

Solve For Channel Depth 

input Data 

Slope 0.006500 ftlft 

Discharae 7.362.26 cfs 

Options 

Current Roughness Method Improved Lotter's Method 

Open Channel Weighting Metho improved Lotter's Method 
Ciosed Channel Weighting Meth Horion's Method 

Results 

Mannings Coefficient 0.110 
Water Surface Elevation 1,214.35 fl 
Elevation Range 1,212.00 to 1,218.83 

Flow Area 5.292.2 ft' 
Wetted Perimeter 3,665.82 fl 
Top Width 3.665.73 fl 
Actual Depth 2.35 fl 

Critical Elevation 1,212.79 ft 
Critical Siope 0.193676 f t f i  
Velocity 1.39 ftls 
Velocity Head 0.03 ft 
Specific Energy 1,214.38 n 
Froude Number 0.20 

Flow Type Subcritical 

Calculation Messages: 
Flow is divided. 

Roughness Segments 

Start End Mannlngs 
Station Station Coefficient 

10+00 95+40 0.110 

Natural Channei Points 

Station Elevation 
(ft) (fl) 

Project Engineer: Stantec Consulting, Inc. 
p:\26900058\flaw master\split-flow.fm2 Stantech Consulting Inc FlowMaster "6.0 [614bJ 
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Approximate Methods for the Full PMF - Right Overbank 
Worksheet for Irregular Channel 

Natural Channel Points 

Station Elevation 
(ft) (ft) 

48+10 1.216.00 

49+40 121  6.00 
57100 1,214.00 

59+30 1,214.00 
59+60 1,212.00 

77+50 1.212.00 
82+00 1,214.00 
90+00 1,214.00 

91+40 1,216.00 
94+60 1,216.00 
95+40 1,218.00 

e 

e 
Project Engineer: Stantec Consulting. Inc. 

p:\28900058\flow mastehsplit-flow.fm2 Stantech Consultlno inc FlowMaster "6.0 [614b] 
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Cross Section 
Cross Section for Irregular Channel 

Project Description 

Worksheet 10.699 
Flow Element irregular Channel 

Method Manning's Formuk 

Solve For Channel D e ~ t h  

Section Data 

Mannings Coefficient 0.110 

slope 0.006500 wft 
Water Surface Elevation 1,214.35 fl 
Elevation Range 1.212.00 to 1,218.83 

Discharoe 7.362.26 cfs 

NTS 

Project Engineer: Stantec Consulting. Inc. 
p:\28900058\flow rnasterisplit-flow.fm2 Stantech Consulting Inc FlowMaster "6.0 [614b] 
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Approximate Methods for the Full PMF - Right Overbank 
Worksheet for Irregular Channel 

Project Description 

Worksheet 10.612 
Flow Element Irregular Channel 
Method Manning's Forrnul; 

I Solve For Channel Depth 

Input Data 

Slope 0.009100 fUft 
Discharge 7,736.99 cfs 

Options 

Current Roughness Method Improved Lotter's Method 
Open Channel Weighting Metho Improved Lotter's Method 
Closed Channel Weighting Meth Horton's Method 

- - 

Results 

Manninas Coefficient 0 110 
Water Surface Elevation 1.212.48 R 
Elevation Range 1,210.00 to 1.216.00 
Flow Area 5,189.0 ft* 
Wetted perimeter 4,169.02 ft 
Top Width 4.168.77 It 
Actual Depth 2.48 ft 
Critical Elevation 1,210.97 f l  
Critical Slope 0.182641 fvft 
Velocity 1.49 iUs 
Velocity Head 0.03 ft 
Specific Energy 1,212.51 ft 
Froude Number 0.24 
FIOW Type Subcritical 

Rouahness Seaments - - 
Start End Mannings 

Station Station Coefficient 

Natural Channei Points 

Statlon Elevation 
(ti) (ft) 

10+00 1,215.64 
13+80 1,216.00 
30+20 1,214.00 
43+20 1,214.00 
46+80 1,212.00 
57+20 1,212.00 
59+60 1.212.00 
59+70 1,210.00 
73t40 1,210.00 
78+OO 1,212.00 
87+60 1,212.00 
87+70 1,214.00 

-.~+onnnnan~n,.,., m"ct.~cn~l+.ftmu fm9 Stanheoh Conaultlno Inc 
Project Engineer: Stantec Consulting, Inc. 

FlowMaster vB.0 [614bl 



Cross Section 
Cross Section for Irregular Channel 

Project Description 

Worksheet 10.612 

Flow Element 
Method 

Solve For 

Irregular Channel 
Manning's Formul; 

Channel Depth 

Section Data 

Mannings Coefficient 0.110 

Slope 0.009100 fVR 
Water Surface Elevation 1,212.48 fl 
Elevation Range 1,210.00 to 1,216.00 
Discharge 7,736.99 cfs 

V : ~ O O . O ~  
H:1 
NTS  

Project Engineer: Stentec Consulting, Inc. 
p:\28900058\flow master\split-flow.fm2 Stantech Consuitlng Inc FiowMaster v6.0 [614b] 
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Approximate Methods for the Full PMF - Right Overbank 
Worksheet for Irregular Channel 

Project Description 

Worksheet 10.517 
Flow Element Irregular Channel 

Method Manning's Formul; 

Solve For Channel Depth 

Input Data 

Slope 0.001400 fUft 
Discharae 9.053.82 cfs 

Options 

Current Roughness Method lmproved Lotter's Method 
Open Channel Weighting Metho Improved Lotter's Method 

Closed Channel Weighting Meth Horton's Method 

Results 

Mannings Coefficient 0.110 
Waler Surface Elevation 1.211.66 ft 

Elevation Range 1,208.00 to 1.214.00 
Flow Area 11.066.4 ft' 
Wetted Perimeter 5,373.67 ft 

Top Width 5,373.53 ft 
Actual Depth 3.66 ft 
Critical Elevation 1.209.14 ft 

Critical Slope 0.172647 fUft 
Velocity 0.82 fffs 
Velocity Head 0.01 ft 
Specific Energy 1.211.67 ft 
Froude Number 0.10 

Flow Type Subcritical 

Calculallon Messages: 
Fiow is divided. 

Roughness Segments 

Start End Mannings 
Station Station Coefficient 

10+00 98t00 0.110 

Natural Channel Points 

Station Elevation 
(ft) (ft) 

57+60 1.210.00 

Project Engineer: Stantec Consulting. Inc. 
p:\28900058\flow master\split-flow.fm2 Stantech Consuitlng In0 FlowMester v6.0 [614bl 
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Approximate Methods for the Full PMF - Right Overbank 
Worksheet for Irregular Channel 

Natural Channel Polnts 

Station Eieval~on 
Ift) eft, 

Project Engineer: Stantec Consulting, Inc. 
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Cross Section 
Cross Section for Irregular Channel 

Project Description 

Worksheet 10.517 
Flow Element Irregular Channel 

Method Manning's Forrnul; 

Solve For Channel D e ~ t h  

Section Data 

Mannings Coefficient 0.110 

slope 0.001400 fuft 
Water Surface Elevation 1,211.66 n 
Elevation Range 1,208.00 to 1,214.00 

Discharge 9,053.82 cfs 

~ : 3 0 0 . 0 [ 1  
H: l  
NTS 

project Engineer: Stantec Consulting, inc. 
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Approximate Methods for the Full PMF - Right Overbank 
Worksheet for Irregular Channel 

Project Description 

Worksheet 10.443 

Flow Element Irregular Channel 
Method Manning's Formui; 

Solve For Channel Depth 

Input Data 

Slope 0.003700 iVR 
Discharge 9,494.91 cis 

Current Roughness Method Improved Lotter's Method 
Open Channel Weighting Metho Improved Lotter's Method 

Closed Channel Weighting Meth Horton's Method 

Results 

Mannings Coefficient 0.110 
Water Suriace Elevation 1,209.46 ft 
Elevation Range 1,206.00 to 1,212.00 

Flow Area 7,919.8 ftz 
Wetted Perimeter 4.493.76 i t  

Top Width 4.493.22 i t  

Actual Depth 3.46 ft 
Critical Elevation 1,207.87 ft 

Crltlcal Slope 
Veloclty 
Velocitv Head 
Specific Energy 
Froude Number 

Fiow TvDe 

1,209.48 it 
0.16 

Subcritical 

Calculation Messages: 
Fiow Is divided. 

Roughness Segments 

Start End Mannings 
Station Station Coefficient 

Natural Channei Points 

Station Elevation 
(it) lit) 

Project Engineer: Stantec Consulting. Inc. 
p:U8900058\flow masteflsplit-flow.fm2 ~tantecl; Consulting Inc FiowMaster v6.0 [614b] 
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Approximate Methods for the Full PMF - Right Overbank 
Worksheet for Irregular Channel 

Natural Channel Points 

projact Engineer: Stantec Consulting, Inc. 
FlowMaster v6.0 1614bI 



Cross Section 
Cross Section for Irregular Channel 

Project Description 

Worksheet 10.443 
Flow Element irregular Channel 
Method Manning's Formuk 
Solve For Channel Depth 

Section Data 

Mannings Coefficient 0.110 
Slope 0.003700 fuft 
Water Surface Elevation 1,209.46 ft 
Elevation Range ' 1,206.00 io 1,212.00 

Discharge 9,494.91 cfs 

~ : 3 0 0 . 0 [ 1  
H : l  
NTS 

Project Engineer: Stantec Consulting. Inc. 
p:\28900058\flow master\sp~it-flow.fm2 ~tantecl i  ~onsu t t~ng  ~ n c  FlowMaster "8.0 (814bj 
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Approximate Methods for the Full PMF - Right Overbank 
Worksheet for Irregular Channel 

Project Description 

Worksheet 10.348 

Flow Element Irregular Channel 

Method Manning's Formuli 

Solve For Channel Depth 

input Data 

Slope 0.007900 fVft 

Discharge 9,512.99 Cfs 

Options 

Current Roughness Method lmproved Lotter's Method 

Open Channel Weighting Metho lmproved Lotter's Method 
Closed Channel Weighting Meth Horton's Method 

Results 

Mannings Coefficient 0,110 

Water Surface Elevation 1,206.85 ft 

Elevation Range 1,204.00 to 1,210.00 

FIOW Area 6,200.1 ft2 
Wetted Perimeter 4,291.88 ft 
Top Width 4,291.28 ft 

Actual Depth 2.85 ft 

Critical Elevation 1,205.23 ft 

Critical Slope 0.174070 ftlR 
Velocity 1.53 fVs 

Velocity Head 0.04 h 
Specific Energy 1,206.89 ft 
Froude Number 0.23 

Flow Type Subcritical 

Calcuiatlon Messages: 
Flow Is divided. 

Roughness Segments 

Start End Mannlngs 
Station Station Coefficient 

10+00 9 8 ~ 0 0  0,110 

Natural Channel Points 

Station Elevation 
(ft) (fi) 

p:\28900056\flow masts~spllt-flow.fm2 
10120/99 11:49:39 AM 0 Haestad Methods. Inc. 

Project Engineer: Stantec Cansultlng. Inc. 
stantech ~onsult lna lnc FlowMaster v6.0 [614bl 

37 Brookside Road Waterbury. CT 06708 USA (203) 755-1666 Page 1 of 2 



Approximate Methods for the Full PMF - Right Overbank 
Worksheet for Irregular Channel 

Natural Channel Points 

Station Elevation 
(ft) (a) 

Project Engineer: Stantec Consulting. Inc. 
p:\28900058\flow master\split-flow.fm2 stantech ~onsultlng lnc FlowMaster "6.0 [614b] 
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Cross Section 
Cross Section for Irregular Channel 

Project Description 

Worksheet 10.348 
Flow Element Irregular Channel 

Method Manning's Formul; 

Solve For Channel Depth 

Secllon Data 

Mannings Coefficient 0.110 

Slope 0.007900 fVft 
Water Surface Elevation 1,206.85 ft 

Elevation Range 1.204.00 to 1,210.00 

Discharge 9,512.99 cfs 

a. 
Project Engineer: Stantec Consulting, Inc. 

p:U8900058\flow rnastsr\split-flow.frn2 atantech Consulting In0 FlowMaster v6.0 1614bJ 
10/20199 11:49:48 AM @ Haestad Methods. lnc. 37 Brookside Road Waterbury. CT 06708 USA (203) 755-1668 Page 1 of 1 
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Approximate Methods for the Full PMF - Right Overbank 
Worksheet for Irregular Channel 

Project Description 

Worksheet 10.096 
Flow Element Irregular Channel 

Method Manning's Formuit 

Solve For Channel Depth 

inout Data 
- - -  

Slope 0.002700 Wft 
Discharge 9,512.99 cfs 

Options 

Current Roughness Method lmproved Lotter's Method 

Open Channel Weighting Metho lmproved Lotter's Method 

Closed Channel Weighting Meth Horton's Method 

Results 

ManninQS Coefficient 0.110 
Water Surface Elevation 1,205.05 ft 

Elevation Range 1,201 .OO to 1.210.00 

Flow Area 10,478.4 ft2 
Wetted Perimeter 7,123.50 i t  
Top Width 7,123.49 ft 
Actual Depth 4.05 fl 

Critical Elevation 1.202.92 fl 
Critical Slope 
Velocity 
Veiocitv Head 
Specific Energy 
Froude Number 
Fiow Tvoe 

1,205.07 ft 

0.13 
Subcritical 

Calculation Messages: 
Flow Is divided. 

Roughness Segments 

Start End Mannings 
Station Station Coefficient 

Natural Channel Points 

Station Elevation 
(ft) ffl) 

Project Engineer: Stantec Consulting, Inc. 
p:\28900058\fIow master\split-flow.frn2 stantech Consulting lnc FlowMaster "6.0 [614b] 
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Cross Section 
Cross Section for Irregular Channel 

Worksheet 10.096 

Flow Element Irregular Channel 

Method Manning's Forrnul; 
Solve For Channei Depth 

Section Data 

Mannings Coefficient 0.110 
Slope 0.002700 fVft 
Water Surface Elevation 1,205.05 ft 

Elevation Range 1.201.00 to 1,210.00 
Discharge 9,512.99 cis 

v : 2 0 0 . 0 t l  
H : l  
NTS 

Project Engineer: Stantec Consulting. Inc. 
p:\28900058\flow rnaster\spiit-flow.fm2 stantech Consulting Inc FlowMaster v6.0 [614bl 
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Approximate Methods for the Full PMF - Right Overbank 
Worksheet for Irregular Channel 

Project Description 

Worksheet 9.592 

Flow Element irregular Channel 
Method Manning's Formuli 

Solve For Channel Depth 

lnout Data 

Slope 0.006100 fVft 
Discharge 9.512.99 cfs 

OptlOnS 

Current Roughness Method Improved Lotter's Method 
Open Channel Weighting Metho Improved Lotter's Method 

Closed Channel Wetahtlncl Meth Horton's Method 

Results 

Mannings Coefficient 0.110 
Water Surface Elevation 1,192.40 ft 

Elevation Range 1,190.00 to 1,197.00 
Flow Area 6,786.5 nz 
Wetted Perimeter 4,431.32 ft 
Top Width 4.431.31 ft 
Actual Depth 2.40 R 
Cr~tical Elevation 1,190.85 n 
Crltrcal Slope 
Veioclty 
Veioclty Head 
Specific Energy 1,192.43 ft 
Froude Number 0.20 

 low Type Subcritical 

Calculation Messages: 
Flow is divided. 

Roughness Segments 

Start End Mannings 
Station Station Coemcient 

Natural Channel Points 

Station Elevation 
eft, (ft) 

Project Engineer: Stantec Consulting, Inc. 
p:\28900058\flow rnaster\split-8ow.frn2 Stantech Consulting Inc FlowMastet "6.0 [614b] 
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Cross Section 
Cross Section for Irregular Channel 

Project Description 

Worksheet 9.592 

Flow Element Irregular Channel 

Method Manning's Formuk 

Solve For Channel Depth 

Section Data 

Mannings Coefficient 0.110 

slope 0.006100 fvft 
Water Surface Elevation 1,192.40 ft 
Elevation Range 1.190.00 to 1,197.00 
Discharge 9,512.99 cfs 

Project Engineer: Stantec Consulting, Inc. 
p:\28900058\flow master\split-flow.fm2 stantech consulting lnc FiowMaster v6.O [614bl 
10/20199 11:21:04 AM GJHaestad Methods, inc. 37 Brookside Road Waterbury, CT 06706 USA (203) 755-1666 Page 1 of 1 
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Approximate Methods for the Full PMF - Right Overbank 
Worksheet for Irregular Channel 

Project Description 

Worksheet 8.731 
Flow Element Irregular Channel 

Method Manning's Formul; 

Soive For Channel Depth 

imut  Data 

Siope 0.006100 ftlft 

Discharge 9.512.99 cfs 

Options 

Current Roughness Method improved Lotter's Method 
Open Channel Welghtlng Metho improved Lotter's Method 
Closed Channel Welahtlna Meth Horton's Method 

Results 

Mannings Coefficient 0.110 
Water Surface Elevation 1.171.99 ft 
Elevation Range 1.170.00 to 1.175.00 
Flow Area 7,202.3 itz 
Wetted Perimeter 5,141.59 ft 

Top Width 5,141.58 ft 
Actual Depth 1.99 ft 
Criticai Elevation 1.170.78 ft 

Critical Slope 
Velocity 
Velocity Head 

Specific Energy 1,172.02 ft 
Froude Number 0.20 
Flow Type Subcritical 

Caicuiation Messages: 
Fiow is divided. 

Rouohness Searnents 

Start End Mannings 
Station Station Coefficient 

10+00 113+00 0.110 

Natural Channel Points 

Station Eievatlon 

Project Engineer: Stantec Consulting. Inc. 
p:\28900058\flow master\split-flow.fm2 Stantech Consulting Inc FlowMaster v6.O [614b] 
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Cross Section 
Cross Section for Irregular Channel 

prolect Description 

Worksheet 8.731 

Flow Eiernent Irregular Channel 

Method Manning's Formul: 

solve  or Channel Depth 

Section Data 

Mannlngs Coefficient 0.110 

slope 0.006100 fvfl 
Water Surface Eievatlon 1,171.99 ft 
Elevation Range 1,170.00 to 1,175.00 

Discharge 9,512.99 cfs 

Project Engineer: Stantec Consulting, Inc. 

p:\2890005Wflow master\split-flow.fm2 Stantech Conauitlng Inc FlowMaster v8.O (614bl 

10/201B9 11:21:32 AM rn Haestad Methods. lnc. 37 Brookside Road Waterbury. CT 06708 USA (203) 755-1666 Page 1 of 1 
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Approximate Methods for the Full PMF - Left Overbank 
Worksheet for Irregular Channel 

Project Description 

Worksheet 11.243 

Fiow Element 
Method 
Solve For 

irregular Channel 
Manning's Formuk 
Channel DeDth 

Input Data 

Siope 0.004700 fVft 
Discharge 0.58 cfs 

ODtionS 

Current Roughness Method improved Lotter's MCthOd 
Open Channel Weighting Metho improved Lotier's Method 

Closed Channel Weighting Meth Horton's Method 

Results 

Mannings Coefficient 0.024 
Water Surface Elevation 1,230.01 f l  
Elevation Range 1,230.00 to 1,233.38 
Flow Area 2.7 ftz 
Wetted Perimeter 250.31 ft 
Top Width 250.31 ft 

Actual Depth 0.01 ft 
Critical Elevation 1.230.01 ft . ~~ 

Critical Slope 0.046043 fWfl 
Velocity 0.21 fUs 
Velocity Head 7.0.5-4 ft 
Specific Energy 1.230.01 fl 
Froude Number 0.36 
Flow Type Subcritical 

Roughness Segments 

Start End Mannings 
Station Station Coefficient 

Natural Channel Points 

Station Eievation 
(ft) ( f l )  

10+00 1,232.00 
10+10 1.230.00 

10+50 1,230.00 

11+25 1.230.00 

11+70 1,230.00 
12'40 1.230.00 

Project Engineer: Stantec Cansulting. Inc. 
p:\28900058\flow master\lob-full.fm2 Stantech Consulting Inc FlowMaster "6.0 [614b] 
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Cross Section 
Cross Section for Irregular Channel 

Project Description 

Worksheet 11.243 

Flow Element Irregular Channel 
Method Manning's Forrnui; 

Solve For Channel Depth 

Section Data 

Mannlngs Coefficient 0.024 

Slope 0.004700 fVft 
Water Surface Elevation 1.230.01 ft 
Elevation Range 1.230.00 to 1,233.38 
Discharge 0.58 cfs 

v : 4 0 . 0 ~  
H : l  
NTS 

stantech Conrultlng lnc 
Project Engineer: Stanlec Consulting. Inc. 

FlowMaster v5.0 [614b] 



Approximate Methods for the Full PMF - Left Overbank 
Worksheet for Irregular Channel 

Project Description 

Worksheet 11.188 
Flow Element Irregular Channel 

Method Manning's Formui; 
Solve For Channel Deoth 

-- 

Input Data 

Slope 0.004100 fVft 

Dlschame 341.95 cis 

Options 

Current Roughness Method Improved Lotter's Method 

Open Channel Weighting Metholmproved Lotter's Method 
Closed Channel Weighting Meth Horton's Method 

Results 

Mannings Coefficient 0.023 
Water Surface Elevation 1.225.14 ft 

Elevation Range 1,224.00 to 1,232.00 
Flow Area 96.5 it2 
Wetted Perimeter 118.71 ft 
Top Width 118.67 ft 

Actual Depth 1.14 ft 
Critical Elevation 1,224.93 ft 
Critical Slope 0.009045 fVft 
Velocity 3.54 fVs 
Velocity Head 0.20 i t  
Specific Energy 1,225.34 i t  
Froude Number 0.69 
Flow Type Subcritical 

Roughness Segments 

Start End Mannings 
Station Station Coefficient 

10+00 10+30 0.035 

l o t 3 0  11 +20 0.015 

1 I t 2 0  11+70 0.035 

11+70 12+30 0.01 5 

12+30 13+05 0.035 

Natural Channel Points 

Station Elevation 
(n) (to 

13+05 1,232.00 

Proiect Enoineer: Stantec Consultino. Inc. ,~~ - ~~ ~ ~ ~ ~~ ~~ ". 
p:\28900058\flow mastefllob-full.fm2 stantech ~onsult lng lnc FlowMaster "6.0 [614b] 
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Cross Section 
Cross Section for Irregular Channel 

Pioiect Descrlotion 

Worksheet 11.188 

Flow Element Irregular Channel 

Method Manning's Formuk 

Solve For Channel Depth 

Section Data 

Mannings Coefficient 0.023 

Slope 0.004100 fVft 
Water Surface Elevation 1,225.14 R 
Elevation Range 1.224.00 to 1.232.00 

Discharge 341.95 cfs 

v : 1 0 . 0 h  
H: I 
NTS 

Project Engineer: Stantec Consulting. inc. 
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Approximate Methods for the Full PMF - Left Overbank 
Worksheet for Irregular Channel 

a Project Description 

Worksheet 11.129 
Flow Element Irregular Channel 

Method Manning's Formul; 

Solve For Channei Depth 

inout Data 

Slope 0.005500 ftlft 

Discharge 1,231.30 cfs 

Options 

Current Roughness Method improved Lotter's Method 
Open Channel Weighting Metho.improved Lotter's Method 
Closed Channel Weiahtina Meth Horton's Method 

Results 

Mannings Coefficient 0.018 
Water Surface Elevation 1,221.18 ft 
Elevation Range 1,220.00 to 1.231.31 
Flow Area 186.0 R* 
Wetted Perimeter 164.96 R 
Top Width 164.77 ft 
Actual Depth 1.18 R 
Critical Elevation 1.221.26 f l  

Critical Slope 
Velocity 
Velocity Head 

0.004466 Wfl 
6.62 fVs 
0.68 ft 

Specific Energy 1.221.86 R 
Froude Number 1.10 
Flow T V D ~  Su~ercritical 

Roughness Segments 

Start End Mannings 
Station Station Coefficient 

10+00 lO+SO 0.035 

10+60 11+95 0.015 
11+95 12+40 0.035 

12+40 13+70 0.01 5 

13+70 13+75 0.035 

Natural Channel Points 

Station Elevation 
(fi) (fi) 

10+00 1,228.00 

10160 1.227.00 

10+95 1,226.00 

11+10 1,224.00 
11+20 1,222.00 
11+30 1,220.00 

12+95 1,222.00 

Project Engineer: Stantec Consulting. Inc. 
p:\28900058\fiow rnaster\iob-fuii.fm2 Stantech Consulting Inc FlowMaster v6.O [614b] 
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Approximate Methods for the Full PMF - Left Overbank 
Worksheet for Irregular Channel 

Natural Channel Points 

Station Elevation 
(ft) (a) 

13+10 1.224.00 
13+20 1,226.00 

13+25 1.228.00 
13C45 1,230.00 

13+70 1.230.00 

13+75 1,231.31 

project Engineer: Slantec Consulting, Inc. 
p:\28900058\flow master\lob-full.fm2 stantech Consulting In0 FlowMaater v6.O [614bl 
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Cross Section 
Cross Section for Irregular Channel 

I 
- 

Worksheet 11.129 
Flow Element Irregular Channel 
Method Manning's Formuli 
Solve For Channel Depth 

Section Data 

Mannlngs Coefficient 0.018 
Slope 0.005500 ftlft 
Water Surface Elevation 1,221.18 ft 
Elevation Range 1,220.00 to 1,231.31 
Discharge 1,231.30 cfs 

v : ~ o . o ~  
H : l  
NTS  





Approximate Methods for the Full PMF - Left Overbank 
Worksheet for Irregular Channel 

Natural Channel Points 

Station Elevation 
Ift\ m, 

stantech Consvltlng Inc 
Prqect Engineer: Stantec Consulting, Inc. 

FlowMasterv6.0 [614b] 



Cross Section 
Cross Section for lrregular Channel 

Project Description 

Worksheet 11.030 
Flow Element irregular Channel 

Method Manning's Formul; 

Solve For Channel Depth 

Section Data 

Mannings Coefficient 0.01Q 

slope 0.004500 Wft 

Water Surface Elevation 1,115.58 ft 

1,113.00 to 1,234.00 Elevation Range 
Discharge 1,532.88 cfs 

@ 

10+00 10+50 11+00 11+50 12+00 12+50 13+00 13+50 14+00 14+50 

v : 2 . 0 h  
H: l  
NT S 

e 
Project Engineer: Stantec ConSulting. 1°C. 

p:\26900056\flow master\lob-full.fm2 stantech Consultlne Inc FlowMaster v6.0 1614bl 
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Approximate Methods for the Full PMF - Left Overbank 
Worksheet for Irregular Channel 

0 Project Description 

Worksheet 10.996 
Flow Element 
Method 

Solve For 

Irregular Channel 
Manning's Formul; 

Channel D e ~ t h  

input Data 

Siope 0.000100 fUft 
Discharge 1,532.86 cfs 

ODtions 

Current Roughness Method improved Lotter's Method 
Open Channel Weighting Metho Improved Lotter's Method 
Closed Channel Weighting Meth Horton's Method 

Results 

Mannings Coefficient 0.018 
Water Surface Elevation 1,218.54 ft 

Elevation Range 1.214.00 to 1,280.00 
Flow Area 722.2 ft2 
Wetted Perimeter 174.19 ft 

Top Width 172.89 ft 
Actual Depth 4.54 ft 
Critical Elevation 1.215.52 ft 
Critical Slope 
Velocity 
Velocity Head 
Specific Energy 

Froude Number 
Flow Tvoe 

1,218.81 ft 
0.18 

Subcritical 

Roughness Segments 

Start End Mannings 
Station Station Coefficient 

10+00 12+40 0.110 

12+40 12+90 0.035 

12+90 14+50 0.01 5 

14+50 14+95 0.035 

14+95 16t.55 0.01 5 

16+55 16+75 0.035 

Natural Channel Points 

Project Engineer: Stantec Consulting. inc. 
p:\26900058\flow master\lob-full.fm2 stantech consulting lnc FlowMaster v6.0 [614b] 
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Approximate Methods for the Full PMF - Left Overbank 
Worksheet for Irregular Channel 

Natural Channel Points 

Station Elevation 
(ft) (ft) 

13+50 1,228.00 
13+60 1.226.00 

13+65 1,224.00 
13+70 1,222.00 

13+80 1,220.00 

13+85 1,218.00 
13+90 1,216.00 
14+05 1,214.00 
14+50 1,214.00 

14+95 1.214.00 
15+45 1,214.00 

15+50 1,216.00 

15+55 1,218.00 
15+60 1,220.00 
15*70 1.222.00 

15+75 1,224.00 
15+80 1,226.00 
$5+90 1,228.00 
16+00 1,230.00 
16t10 1,232.00 
16+20 1.234.00 
16+30 1,236.00 
16+55 1,236.00 
16+75 1,236.20 

Project Engineer: Stantec Consulting. Inc. 
~:U8900058\flow master\lobdull,fm2 Stantech Consulting Inc FlowMaster "6.0 [614bl 



Cross Section 
Cross Section for irregular Channel 

Project Description 

Worksheet 10.996 
Flow Element irregular Channel 

Method Manning's Formul; 

Solve For Channel Depth 

Section Data 

Mannings Coefficient 0.01 8 

Slope 0.000100 ftlft 
Water Surface Elevation 1.218.54 f i  
Elevation Range 1,214.00 to 1,280.00 
Discharge 1,532.86 cfs 

~ : 4 . 0 1 1  
H:1 
NTS 

Project Engineer: Stantec Consulting, inc. 
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Approximate Methods for the Full PMF - Left Overbank 
Worksheet for Irregular Channel 

Worksheet 10.980 
Flow Element Irregular Channel 

Method Manning's Formuir 

Solve For Channel Depth 

inDut Data 

Siope 0.025100 fVft 

Discharge 1,532.86 cfs 

Options 

Current Roughness Method lmproved Lotter's Method 

Open Channel Weighting Metho Improved Lotter's Method 
Closed Channel Weighting Meth Horlon's Method 

Results 
~ ~- ~ 

Mannings Coefficient 0.018 

Water Surface Elevation 1,213.31 ft 
Elevation Range 1,212.00 to 1,236.20 
Flow Area 117.5 ftz 
Wetted Perimeter 114.26 ft 

Top Widlh 114.19 ft 
Actual Depth 1.31 ft 
Critical Elevation 1,214.09 ft 
Critical Slope 0.004269 ftlft 

Velocity 13.04 ftls 
Velocity Head 2.64 f i  
Specific Energy 1,215.96 ft 
Froude Number 2.27 

~ i o w  Type Supercritical 

Roughness Segments 

Start End Mannings 
Statlon Station CoefflCIent 

10+00 l l + 4 0  0.015 

11+40 11190 0.035 

11+90 13t00 0.015 

13+00 13+35 0.035 

Natural Channei Points 

Station Elevation 
(ft) (ft) 

l i t 4 0  1,212.00 
Project Engineer: stantec Consulting. inc. 

p:\28900058\flow rnaster\lob-fuli.frn2 Stantech Consulting Inc FlowMaster v6.O [614b] 
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Approximate Methods for the Full PMF - Left Overbank 
Worksheet for Irregular Channel 

Natural Channel Points 

Station Elevation 
In) (ftl 

Project Engineer: Stantec Consulting. inc. 
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Cross Section 
Cross Section for Irregular Channel 

ProJect Description 

Worksheet 10.980 
Flow Element irregular Channel 

Method Manning's Formul: 

Solve For Channel Depth 

Section Data 

Mannings Coefficient 0.018 

Slope 0.025100 ftlft 
Water Surface Elevation 1,213.31 ft 
Elevation Range 1,212.00 to 1.236.20 

Discharge 1,532.86 cfs 

Project Engineer: Stantec Consulting, Inc. 
p:\28800058\flow master\lob-full.fm2 stantech ~onsult ing lnc FlowMaster "6.0 1614bl 
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Approximate Methods for the Full PMF - Left Overbank 
Worksheet for Irregular Channel 

Project Description 

Worksheet 10.917 
Flow Element Irregular Channel 

Method Manning's Formuis 
Solve For Channel Depth 

Input Data 

Slope 0.003400 fVH 
Discharae 2.040.07 cfs 

Options 

Current Roughness Method Improved Lotter's Method 
Open Channel Weighting Methoimproved Lotter's Method 
Closed Channel Weighting Meth Horton's Method 

Results 

Mannings Coefficient 0.018 
Water Surface Elevation 1,214.11 ft 

Elevation Range 1,212.00 to 1,226.00 
Flow Area 293.1 f? 
Wetted Perimeter 166.81 ft 
Top Width 166.64 ft 

Actuai Depth 2.11 ft 
Critical Elevation 1.214.02 ft 
Critical Slope 
Velocity 

Veloclty Head 
Specific Energy 
Froude Number 
Flow Type Subcriticai 

Roughness Segments 

Start End Mannings 
Station Station Coefficient 

10+00 11+10 0.015 
11+10 11 "50 0.035 
11 +50 13+10 0.015 

13+10 13+90 0.035 

Natural Channel Points 

Station Elevation 
(fl) (ft) 

Project Engineer: Stantec Consulting, lnc. 
p:V8900056\flow master\lob-fuli.frn2 Stantech Consulting inc FiowMaster "6.0 [614b] 
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Approximate Methods for the Full PMF - Left Overbank 
Worksheet for Irregular Channel 

Natural Channel Points 

Station Eievatlon 
(n) (to 

12+25 1,214.00 
12+40 1,216.00 
12+60 1,218.00 
12+90 1,220.00 
13+10 1.222.00 
13+40 1.224.00 
13+80 1,226.00 
13+90 1,225.90 

stantech Consulting Inc 
project Engineer: Stantec Consulting. Inc. 

FlowMaSter v6.O [614bl 



Cross Section 
Cross Section for Irregular Channel 

Project Description 

Worksheet 10.917 
Flow Element 
Method 
Solve For 

irregular Channel 
Manning's Forrnul: 
Channel DeDth 

Section Data 

Mannings Coefficient 0.018 
Slope 0.003400 ftlft 
Water Surface Elevation 1,214.11 ft 
Elevation Range 1.212.00 to 1,226.00 
Discharge 2,040.07 cfs 

V : S . O ~  
H : l  
NTS 



Approximate Methods for the Full PMF - Left Overbank 
Worksheet for Irregular Channel 

Project Description 

Worksheet 10.862 
Flow Element irreguiar Channel 

Method Manning's Formuk 

Solve For Channel Depth 

Input Data 

Slope 0.004100 fVft 

Discharge 2,311.68 Cfs 

Current Roughness Method improved Lotter's Method 

Open Channel Weighting Metho.lmproved Lotter's Method 
Closed Channel Weighting Meth Horton's Method 

Results 

Mannines Coefficient 0.019 
Water Surface Elevation 1,213.51 ft 

Elevation Range 1,210.00 to 1,225.12 

Flow Area 329.9 ft2 
Wetted Perimeter 191.99 fl 
Top Width 191.77 ft 

Actual Depth 3.51 ft 
Critical Elevation 1,213.44 ft 
Critical Slope 0.004666 fvft 

Velocity 7.01 fUs 
Velocity Head 0.76 ft 
Specific Energy 1,214.28 ft 
Froude Number 0.94 

~ i o w  Type Subcritical 

Roughness Segments 

Start End Mannings 
Station Station Coefficient 

10+00 10+50 0.035 

10+50 11+60 0.015 

11+60 12+00 0.035 

12+00 13+35 0.015 
13+35 14100 0.035 

- - 

Natural Channel Points 

Station Elevation 
lft\ tm 

Project Engineer: Stantsc Consulting, Inc. 

p:~28800058\flow rnaster2lo&full.fm2 Stantech Consulting Inc FlowMasterv6.0 [614b] 
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Approximate Methods for the Full PMF - Left Overbank 
Worksheet for Irregular Channel 

Natural Channel Points 

Station Elevation 

Stantech Consulting Inc 
Project Engineer: Stantec Consulting, Inc. 

FlowMaster "6.0 1614bl 



Cross Section 
Cross Section for Irregular Channel 

Project Description 

Worksheet 10.862 
Flow Element Irregular Channel 
Method Manning's Formul; 
Solve For Channel D e ~ t h  

Section Data 

Mannings Coefficient 0.019 

Slope 0.004100 ftMt 
Water Surface Elevation 1.213.51 ft 

Elevation Range 1,21000 to 1.225.12 
Discharge 2.31 1.68 cis 

Project Engineer: StantecConsuitlng. Inc. 
p:\28900058\Tlow rnastsr\lob-full.fm2 Stantech Conaultlng Inc FlowMaster v6.O [614b] 
10121199 092554 AM &I Haestad Methods, inc. 57 Bmakside Road Waterbury. CT 06708 USA (203) 755-1666 Page 1 of 1 



Approximate Methods for the Full PMF - Left Overbank 
Worksheet for Irregular Channel 

Project Description 

Worksheet 10.803 
Flow Element irregular Channel 
Method Manning's Formui; 
Solve For Channel Deoth 

Input Data 

Slope 0.004500 ftlft 
Discharge 2,311.68 cfs 

Options 

Current Roughness Method Improved Lotter's Method 
Open Channel Weighting Methoimproved Lotter's Method 

Closed Channel Weighting Meth Horton's Method 

Results 

Mannings Coefficient 0.019 
Water Surface Elevation 1,212.69 ft 
Elevation Range 1,210.00 to 1,224.10 

Flow Area 325.4 ft2 
Wetted Perimeter 212.46 ft 
Top Width 212.24 ft 
Actual Depth 2.69 ft 
Critical Elevation 1,212.70 A 
Critical Slope 0.004390 Wft 
Velocity 7.10 fVs 
Veiocity Head 0.78 A 
Specific Energy 1.213.47 ft 
Froude Number 1.61 
Flow Type Supercritical 

Roughness Segments 

Start End Mannings 
Station Station Coefficient 

10+00 10+50 0 035 
l o t 5 0  11 +45 0.01 5 
11+45 11+90 0.035 

11+90 13+20 0.015 
13+20 13+65 0.035 

Natural Channel Points 

Station Elevation 
(ft) (ft) 

Project Engineer: Stantec Consulting, Inc. 
p:\28900058\flow master\lob-full.fm2 Stantech Consulting Inc FlowMaster "6.0 [614b] 
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Approximate Methods for the Full PMF - Left Overbank 
Worksheet for Irregular Channel 

Natural Channel Points 

Station Elevation 
(ft) (ft) 

13+20 1,212.00 
13+25 1,214.00 

13+30 1,216.00 

13+40 1,218.00 
13+50 1,220.00 
13+60 1,222.00 

13+65 1,224.10 

Project Engineer: stantec Consultlns. Inc. 
p:\28900058\flow master\lob-full.fm2 stantech ~ o n s u l t l n ~  lnc FiowMaster v6.O (614bI 
10/21/89 09:26:06AM @Hasstad Methods, Inc. 37 Brookside Road Waterbuy. CT 06708 USA (203) 755-1666 Page 2 of 2 



Cross Section 
Cross Section for Irregular Channel 

Project Description 

Worksheet 10.803 

Flow Element Irregular Channel 

Method Manning's Formulz 

Solve For Channel Depth 

Section Data 

Mannings Coefficient 0.019 

slope 0.004~oo wft 
Water Surface Elevation 1,212.69 ft 

Elevation Range 1,210.00 to 1,224.10 
Discharge 2.31 1.68 cfs 

v:~.oL 
H:1 
NTS 

Project Engineer: Stantec Consulting. Inc. 
p:\28900058\flow masteNob-full.fm2 Stantech Consulting Inc FiowMaster "6.0 [614b] 
10121199 09:26:15 AM O Haestad Methods, lnc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1 of 1 



Approximate Methods for the Full PMF - Left Overbank 
Worksheet for Irregular Channel 

Project Description 

Worksheet 10.699 
 low Element irregular Channel 

Method Manning's Formuk 

solve For Channel Depth 

input Data 

Siooe 0.003300 fUft ~, 
Discharge 2,311.68 cfs 

Options 

Current Roughness Method Improved Lotter's Method 

Open Channel Weighting Metholmproved Lotter's Method 
~ i o s e d  Channel Weighting Meth Horton's Method 

Results 

Mannlngs Coefficient 0.018 
Water Surface Elevation 1.211.92 ft 

Elevation Range 1.210.00 to 1,221.50 
Flow Area 353.2 ft' 
Wetted Perimeter 213.64 fi 
Top Width 213.24 ft 
Actual Depth 1.92 ft 
Critical Elevation 1,211.80 ft 
Critical Slope 0.004195 fVft 
Velocity 6.54 ftls 

Velocity Head 0.67 fi 
Specific Energy 1,212.59 ft 
Froude Number 0.90 
Flow Type Subcritlcal 

- -  - 

Roughness Segments 

Start End Mannings 
Station Station Coefficient 

Natural Channel Points 

p:\28900058\flow rnaster\lob-full.fm2 
10/21/QQ 09:28:25 AM QHaestad Malhods, inc. 

Project Engineer: Stanlec Consulting. inc. 
Stantech Consulting Inc FlowMaster v6.O [614b] 

37 Brookside Road Waterbury. CT 06708 USA (203) 755-1666 Page 1 of 2 



Approximate Methods for the Full PMF - Left Overbank 
Worksheet for irregular Channel 

a Natural Channel Points - 
Station Elevation 

(nr /ftr 

Project Engineer: Stantec Consulting, Inc. 
p:\28900058\flow rnaster\iab-full.frn2 Stantech Consulting Inc FlowMasterv6.0 [614b] 
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Cross Section 
Cross Section for Irregular Channel 

Project Description 

Worksheet 10.699 
Flow Element Irregular Channel 

Method Manning's Formul: 

Solve For Channel D e ~ t h  

Section Data 

Manninas Coefficient 0.018 

slope 0.003300 f ~ f f  
Water Surface Elevation 1.211.92 ft 
Elevation Range 1,210.00 to 1,221.50 

Discharge 2,311.68 cfs 

v :2.0[1 
H : l  
NTS 

Project Engineer: Stantec Consulting, Inc. 

p:\26900056\f1ow rnastei\lob-full.frn2 Stantech Consulting Inc FlowMasler "6.0 [614b] 
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Approximate Methods for the Full PMF - Left Overbank 
Worksheet for Irregular Channel 

Project Description 

Worksheet 10.612 
Flow Element irregular Channel 

Method Manning's Formul; 

Solve For Channel Depth 

Input Data 

Slope 0.005900 WA 
Discharge 2,311.68 cfs 

Options 

Current Roughness Method improved Lotter's Method 

Open Channei Weighting Metho Improved Lotter's Method 
Closed Channel Weighting Meth Horton's Method 

Resuits 

Manninqs Coefficient 0.018 
Water Surface Elevation 1,209.87 ft 
Elevation Range 1.208.00 to 1.218.00 
Flow Area 276.3 ft* 
Wetted Perimeter 176.22 i t  
Top Width 176.00 ft 
Actual Depth 1.87 ft 
Critical Elevation 1,210.07 R 
Critical Slope @ .. Veiocity 

0.004153 ftlft 
8.37 fVs 

Veiocity Head 1.09 ft 

Speciflc Energy 1,210.95 ft 
Froude Number 1.18 

Flow Type Supercritical 

Roughness Segments 

Start End Mannings 
Station Station Coefficient 

10+00 10+50 0.035 

lOC50 11 +00 0.015 
ll+OO 11 +50 0.035 

11+50 12+20 0.015 
12+20 12+70 0.035 

Natural Channei Points 

Station Elevation 
(it) ca 

12+20 1,208.00 
12+30 1.210.00 

Project Engineer: Stantec Consulting. inc. 
p:\28900058\flow rnaster\lob-full.fm2 Stantech Consulting Inc FlowMaster "6.0 [614b] 
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Approximate Methods for the Full PMF - Left Overbank 
Worksheet for Irregular Channel 

Natural Channel Points 

Station Elevalion 
(ft) (fi) 

12+40 1,212.00 

12t50 1.214.00 
12+60 1.216.00 

12t70 1,218.00 

Project Engineer: Stantec Consulting. Inc. 
p:\28900058\flow rnaster\lob-full.fm2 Stantech Consulting Inc FlowMaster v6.0 [614b] 
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Cross Section 
Cross Section for Irregular Channel 

Project Description 

Worksheet 10.612 
Flow Element Irregular Channel 

Method Manning's Formuli 

Solve For Channel Depth 

Section Data 

Mannings Coefficient 0.018 

Slope 0.005900 ftlft 
Water Surface Elevation 1,209.87 fl 
Elevation Range 1,208.00 to 1,218.00 
Discharge 2,311.68 cfs 

Project Engineer: Stantec Consulting. Inc. 
p:\28900058\flow masteAlob-full.fm2 Stantech Consulting Ins FiowMaster v6.0 [614b] 
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Approximate Methods for the Full PMF - Left Overbank 
Worksheet for Irregular Channel 

Proiect Description 

Worksheet 10.517 
Flow Element Irregular Channel 

Method Manning's Formuk 

Solve For Channei Depth 

Input Data 

SloDe 0.006700 ftift 

Discharge 2,311.66 Cfs 

Options 

Current Roughness Method Improved Lotter's Method 

Open Channel Weighting Metholmproved Lotter's Method 
Closed Channel Weighting Meth Horton's Method 

Results 

Mannings Coefficient 0.019 
Water Surface Elevation 1,208.95 ft 

Elevation Range 1,207.00 to 1,216.00 
Flow Area 280.0 fta 
Wetted Perlmeter 187.09 ft 

Top Width 186.92 fI 
Actual Depth 1.95 ft 
Critical Eievation 1,209.14 fl 
Critical Slope 0.004574 ftift 
Velocity 8.25 ftls 
Velocity Head 1.08 fl 
Speciflc Energy 1,210.01 fi 
Froude Number 1.19 
 low Type Supercrilicai 

Roughness Segmenls 

Start End Mannings 
Station Station Coefficient 

10+00 10+40 0.035 
10+40 lo+% 0.015 
10+95 11+45 0.035 
11+45 12+05 0.015 

Natural Channel Points 
- 

Station Elevation 
(ft) (ft) 

10+00 1,214.00 
10+10 1.212.00 
10+20 1.210.00 
10+30 1,208.00 
10+40 1,208.00 
10+95 1,207.00 

12+30 1,212.00 
Project Engineer: Stantac Consulting, Inc. 

p:\28900058\flow master\lob-full.fm2 Stantech Consulting Inc FlowMaster 6 . 0  (614bl 
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Approximate Methods for the Full PMF - Left Overbank 
Worksheet for Irregular Channel 

@ Natural Channel Points 

Station Elevation 
fft) in, 

Project Engineer: Stantec Consulting, inc. 
p:\28900058\flow rnaster\lob-full.fm2 Stantech Consulting Inc FlowMaster v6.0 [614b] 
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Cross Section 
Cross Section for Irregular Channel 

Project Description 

Worksheet 10.517 

Flow Element irregular Channel 

Method Manning's Forrnuli 

Solve For Channel Depth 

Section Dala 

Mannlngs Coefficient 0.01 9 
Slope 0.006700 fVft 
Water Surface Elevation 1,208.95 ft 
Eievation Range 1,207.00 to 1,216.00 
Discharge 2,311.68 cfs 

v : z . o n  
H : l  
NTS 

~:\28900058\floW master\lob-full.fm2 Stantech Consultlna Ino 
Project Engineer: Stantec Consulling, Inc. 

FlowMaster v6.O [614b] 



Approximate Methods for the Full PMF - Left Overbank 
Worksheet for lrregular Channel 

Project Description 

Worksheet 10.443 
Flow Element Irregular Channel 

Method Manning's Formuk 

Solve For Channel Depth 

Input Data 

Slope 0.010000 ftift 
Discharae 2.31 1.68 cfs 

Options 

Current Roughness Method lmproved Lotter's Method 

Open Channei Weighting Metho lmproved Lotter's Method 
Closed Channel Weighting Meth Horton's Method 

ResuIb 

Mannings Coefficient 0.019 

Water Surface Elevation 1,208.21 ft 
1,206.00 to 1,212.00 Elevation Range 

Flow Area 251.3 ft2 
Wetted Perimeter 192.71 ft 
Top Width 192.62 ft 

Actual Depth 2.21 ft 
Critical Elevation 1,208.56 ft 

Critical Slope 0.004612 tuft 
Velocity 9.20 ftis 
Velocity Head 1.32 ft 
Specific Energy 1,209.52 fl 
Froude Number 1.42 

FIOW Type Supercritical 

Roughness Segments 

Start End Mannings 
Station Station Coefficient 

lO+OO 10+25 0.035 

10+25 10+90 0.015 

10+90 11 +40 0.035 

11+40 I I +go 0.015 

11+90 12+30 0.035 

Natural Channel Points 

Station Elevation 
(ftl (ft) 

12C15 1,210.00 

Proiect Enqineer: Stantec Consulting. Inc. 
p:\26900058\flow masteNob-full.frnZ Stantech Consulting Inc FlowMaster "6.0 [614bl 
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Approximate Methods for the Full PMF - Left Overbank 
Worksheet for Irregular Channel 

. . 

Natural Channel Points 

Station Elevation 
(ft) (ti) 

12+30 1,212.00 

Project Englneer: Stantec Consultlng. Inc. 

p:\26Q00058\flow master\lob-full.fm2 ' Stantech Consulting Inc FlowMaster v6.0 [814b1 
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Cross Section 
Cross Section for Irregular Channel 

Project Description 

Worksheet 10.443 
Flow Element Irregular Channel 

Method Manning's Forrnul; 

Solve For Channel Depth 

Section Data 

Mannings Coefficient 0.01 9 
Slope 0.010000 Wit 
Water Surface Elevation 1,20821 R 
Elevation Range 1,206.00 to 1,212.00 
Discharge 2.311.68 cis 

~ : 3 . 0 [ 1  
H:l 
NTS 

Project Engineer: Stantec Consulting. Inc. 
p:\28900058\flow master\lob-full.fm2 Stantech Consulting Inc FlowMaster v6.O [614bl 
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Approximate Methods for the Full PMF - Left Overbank 
Worksheet for Irregular Channel 

Project Description 

Worksheet 10.348 
Flow Element Irregular Channel 
Method Manning's Formul; 
Solve For Channel Depth 

Input Data 

Slope 0.000010 fWft 
Discharae 2.31 1.68 cfs 

Options 

Current Roughness Method Improved Lotter's Method 
Open Channel Weighting Metho improved Lotter's Method 
Closed Channel Weighting Meth Horton's Method 

- ~ ~ p ~  

Mannings Coemcient 0.062 
Water Surface Elevation 1,213.73 ft 
Elevatlon Range 1,208.00 to 1,216.00 
 low Area 15,064.9 fta 
Wetted Perimeter 5.188.46 ft 
Top Width 5.187.82 fl 
Actual Depth 5.73 ft 
Critical Elevation 1,209.59 ft 
Critical Slope 0.059468 fVR 
Velocity 0.15 fus 
Velocity Head 3.66e-4 ft 
Specific Energy 1,213.73 ft 
Froude Number 0.02 
Flow Type Subcritical 

Roughness Segments 

Start End Mannlngs 
Station Station Coefficient 

80t80 130+00 0.110 
130+00 131+95 0.015 
131 +95 132+40 0.035 

Natural Channel Points 

Station Elevation 
(It) (fi) 

Stantech Consulting Inc 
Project Engineer: Stantec Consulting, Inc. 

FlowMsster "6.0 [614b] 



Approximate Methods for the Full PMF - Left Overbank 
Worksheet for Irregular Channel 

Natural Channel Points 

Station Elevation 

Project Engineer: Stantec Consulting. Inc. 
p:U8900058\flow master\iob-full.fm2 Stantech Consulting Inc FlawMaster "6.0 [614b] 
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Cross Section 
Cross Section for Irregular Channel 

Project Description 

Worksheet 10.348 
Flow Element Irregular Channel 

Method Manning's Forrnul; 

Solve For Channel Depth 

Section Data 

Mannings Coefficient 0.062 
Slope 0.000010 Nft 
Water Surface Elevation 1,213.73 ft 
Elevation Range 1,208.00 to 1.216.00 
Discharge 2,311.68 cfs 

V : ~ O . O ~  
n:1 
NTS  

Project Engineer: Stantec Consulting. Inc. 
p:\28900058\flow master\lob-full.frn2 Stantech Consulting inc FlowMaster v6.0 [814bl 
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Approximate Methods for the Full PMF - Left Overbank 
Worksheet for Irregular Channel 

Project Description 

Worksheet 10.271 

Flow Element Irregular Channel 

Method Manning's Formul: 

Solve For Channel Depth 

input Data 

Slope 0.000100 fVft 

Discharge 2,311.68 cfs 

ODtionS 

Current Roughness Method Improved Lotter's Method 

Open Channel Weighting Metho improved Lotter's Method 
Closed Channel Weighting Meth Horton's Method 

Results 

Manninas Coefficient 0.110 
Water Surface Elevation 1,210.04 ft 

Eievation Range 1,206.00 to 1,214.00 
Fiow Area 9,258.7 ft' 
Wetted Perimeter 3,684.60 ft 
Top Width 3.684.55 ft 
Actual Depth 4.04 ft 
Critical Elevation 1.206.96 ft 

a Critical Slope 
Velocity 
Velocitv Head 
Specific Energy 
Froude Number 

Flow T v ~ e  

Roughness Segments 

Stan End Mannings 
Station Station Coefficient 

Natural Channel Points 

Station Elevation 
l f t l  lft) 

~ m j e c t  Engineer: Stantec Consulting. Inc. 
p:U8900058\flow rnasteWob-fuli.fm2 Stantech Consuitlng Inc FlowMaster v6.0 [614b] 
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Cross Section 
Cross Section for Irregular Channel 

Project Description 

Worksheet 10.271 
Flow Element irregular Channel 

Method Manning's Formui; 
Solve For Channel Dedh 

Section Data 

Mannings Coefficient 0.110 

slope 0.000100 Wft 
Water Surface Elevation 1,210.04 ft 
Elevation Range 1,206.00 to 1.214.00 

Discharge 2,311.68 cfs 

v : l o o . o ~  
H : l  
NTS  

Project Engineer: Stantec Consuiting, Inc. 
p:\28900058\flow rnaster\lob-full.frn2 Stantech Consulting Ino FlowMaster "6.0 [614b] 
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Approximate Methods for the Full PMF - Left Overbank 
Worksheet for Irregular Channel 

Project Description 

Worksheet 10.176 
Flow Element irregular Channel 

Method Manning's Formuii 

Solve For Channel D e ~ t h  

Input Data 

Slooe 0.004700 fWft 
Discharge 2,311.68 cfs 

Ootions 
- 

Current Roughness Method Improved Lotter's Method 

Open Channel Weighting Metho lmproved Lotter's Method 
Closed Channel Weighting Meth Horton's Method 

Results 

Mannings Coefficient 0.110 
Water Surface Elevation 1,205.94 ft 
Elevation Range 1.204.00 to 1,212.00 
Flow Area 2,533.8 ftz 
Wetted Perimeter 2,591.40 ft 
Top Width 2,591.35 ft 
Actual Depth 1.94 ft 
Critical Elevation 1,204.93 ft 
Critical Slope 0.226324 fWR 
Velocity 0.91 fWs 
Velocity Head 0.01 ft 

Specific Energy 1.205.95 ft 
Froude Number 0.16 
Fiow Type Subcritical 

Roughness Segments 

Start End Mannlngs 
Statlon Statlon Coefflclent 

Natural Channel Points 

Station Elevation 
(ft) (f0 

10+00 1,212.00 

Project Engineer: Stantec Consulting. Inc. 
p:\28900058\flo~ rnaster\lob-full.fm2 Stantech Consulting Inc FlowMaster "6.0 [614b] 
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Cross Section 
Cross Section for Irregular Channel 

Project Descriplion 

Worksheet 10.176 
Flow Element Irregular Channel 

Method Manning's Forrnul: 
Solve For Channel Depth 

Section Data 

Mannings Coefficient 0.110 
Slope 0.004700 fvft 

1,205.94 fl Water Surface Elevation 
Elevation Range 1.204.00 to 1,212.00 
Discharge 2,311.68 d s  

Project Engineer: Stantec Consulting. Ino. 
p:\28900058\flow rnaster\lob-full.frn2 Stantech Consulting In0 FlawMaster "6.0 [614b] 
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Approximate Methods for the Full PMF - Left Overbank 
Worksheet for Irregular Channel 

Project Description 

Worksheet 10.096 

Fiow Element Irregular Channel 

Method Manning's Forrnuk 

Solve For Channel Depth 

Input Data 

Slope 0.004200 fVft 
Discharae 2.311.68 cfs 

Options 

Current Roughness Method Improved Lotter's Method 

Open Channel Weighting Meth0,improved Lotter's Method 
Closed Channel Weighting Meth Horton's Method 

Mannings Coefficient 0.110 
Water Surface Elevation 1,204.42 ft 
Elevation Range 1.203.00 to 1.210.00 

Flow Area 3.110.5 ft' 
Wetted Perimeter 3,976.61 ft 
Top Width 3,976.54 ft 
Actual Depth 1.42 ft 
Critical Elevation 1.203.69 ft 

Critical Slope 0.251226 Wft 
Veiocity 0.74 Ws 
Velocity Head 0.01 ft 
Specific Energy 1.204.43 ft 

Froude Number 0.15 

Flow Type Subcritical 

Calculation Messages: 
Flow is divided. 

Roughness Segments 

Start End Mannings 
Station Station Coefficient 

1 O+OO 60+10 0.110 

Natural Channel Points 

Station Elevation 
(ft) (ft) 

10+00 1,210.00 

Project Engineer: Stantec Consuiting. inc. 
p:\26900058\fl0~ master\lob-fuii.fm2 Stantech Consulting Inc FlowMaster "6.0 [614b] 
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Approximate Methods for the Full PMF - Left Overbank 
Worksheet for Irregular Channel 

Natural Channel Points 

Station Elevation 
(ft) (ft) 

Project Engineer: Stantec Consultina. Inc. 
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Cross Section 
Cross Section for Irregular Channel 

a Project Description 

Worksheet 10.096 - 
Flow Element irregular Channel 

Method Manning's Formul; 
Solve For Channel Depth 

Section Data 

Mannings Coefficient 0.110 

Slope 0.004200 fVft 
Water Surface Eievation 1.204.42 ft 
Elevation Range 1,203.00 to 1,210.00 

Discharge 2,311.68 cfs 

v : 1 0 0 . 0 ~  
H : i  
N T S  

Project Engineer: Stantec Consulting, Inc. 
p:\28900058\flow master\lob-fuil.fm2 stantech consulting lnc FiowMaster v6.0 [614b] 
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Approximate Methods for the Full PMF - Left Overbank 
Worksheet for Irregular Channel 

Project Description 

Worksheet 9.984 
~ i o w  Element Irregular Channel 

Method Manning's Forrnuk 

Solve For Channel Depth 

inout Data 

slope 0.006100 fun 

Discharge 3,311.68 cfs 

~ -~ 

Options 

Current Roughness Method improved Lotter's Method 
Open Channel Weighting Metho.lmproved Lotter's Method 
Closed Channel Weighting Meth Horton's Method 

Results 

Mannings Coefficient 0.110 
Water Surface Elevation 1,203.17 ft 
Elevation Range 1,202.00 to 1,208.00 

Flow Area 3,281.6 fta 
Welted Perimeter 3,507.78 ft 
Top Width 3,507.78 fl 
Actual Depth 1.17 ft 
Critical Elevation 1,202.41 ft 
Critical Siope 0.245815 fun 
Velocity 1.01 ft/s 
Veiocity Head 0.02 ft 
Specific Energy 1.203.18 ft 
Froude Number 0.18 
 low Type Subcritical 

Roughness Segments 

Start End Mannlngs 
Station Station Coefficient 

1 O+OO 561.00 0.110 

Natural Channel Points 

Station Eievation 
(ft) (ft) 

10+00 1.208.00 
10*05 1,206.00 

13*00 1,204.00 
28+30 1,202.00 

49+50 1.202.00 

58+00 1.204.00 

Projed Engineer: Stantec Consulting. Inc 
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10/21/99 09:29:01 AM @ Haestad Methods. Inc. 37 Brookside Road Waterbury, CTOBTOB USA (203) 755-1666 Page 1 of 1 



Cross Section 
Cross Section for Irregularchannel 

0 Project Description 

Worksheet 9.984 

Flow Element 
Method 

Solve For 

irregular Channel 
Manning's Formul? 

Channel DeDth 

Section Data 

Mannings Coefficient 0.1 10 

Slope 0.006100 fVft 
Water Surface Eievation 1,203.17 ft 
Elevation Range 1.202.00 to 1.208.00 

Discharge 3,311.68 cfs 

v : 1 0 0 . 0 ~  
H : l  
NTS 

Project Engineer: Stantec Consulting, inc. 
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Approximate Methods for the Full PMF - Left Overbank 
Worksheet for Irregular Channel 

Proiect DescriDtion 

Worksheet 9.953 

Flow Element Irregular Channel 

Method Manning's Formui; 

Solve For Channel Depth 

Inout Data 

Siope 0.006700 fVA 
Discharge 3,311.68 cfs 

- 

Options 

Current Roughness Method improved Lotter's Method 
Open Channei Weighting Metho improved Lotter's Method 

Closed Channel Weighting Meth Horton's Method 

-~ 
Mannings Coefficient 0.110 
Water Surface Elevation 1,202.12 ft 

Elevation Range 1.200.00 to 1,206.00 
Flow Area 3,261.1 ft' 
Wetted Perimeter 3,762.02 ft 
Top Width 3,761.75 It 
Actual Depth 2.12 ft 
Critical Eievation 1,200.66 ft 
Critical Slope 0.209998 ftlft 
Velocity 1.01 fVs 
Velocity Head 0.02 ft 
Specific Energy 1.202.13 fl 
Froude Number 0.19 
~ i o w  Type Subcritical 

Rouqhness Segments 

Start End Mannings 
Station Station Coefficient 

10+00 59+00 0.110 

Natural Channei Points 

Station Eievation 
(ft) (ft) 

lO+OO ' 1,206.00 
17+QO 1,204.00 

21+40 1,202.00 

24+50 1,200.00 
34+60 1,200.00 

35+00 1,202.00 

44130 1,202.00 

44+40 1.200.00 

49+00 1.202.00 

58+80 1,202.00 

59+00 1,204.00 

Project Engineer: Stantec Consulting. Inc. 

p:\28900058\flow master\lob-full.fm2 stantech Consulting Inc FlowMaster "0.0 [614b] 
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Cross Section 
Cross Section for Irregular Channel 

Project Description 

Worksheet 9 953 
Flow Eiernent 
Method 
Solve For 

irregular Channel 
Manning's Forrnulc 
Channel DeDth 

Section Data 

Manninss Coefficient 0.110 - 
slope 0.006700 fuft 
Water Surface Elevation 1,202.12 i t  

Elevation Range 1,200.00 to 1,206.00 
Discharge 3,311.68 cfs 

v:r o o . o L  
n:r 
NTS 

Project Engineer: Stantec Consulting, Inc. 
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Approximate Methods for the Full PMF - Left Overbank 
Worksheet for Irregular Channel 

Project Description 

Worksheet 9.889 
~ i o w  Element irregular Channei 

Method Manning's Formul; 

Soive For Channel Depth 

inout Data 
- 

Slope 0.006500 fVft 

D~scharge 3,311.68 cfs 

- - 
Options 

Current Roughness Method improved Lotter's Method 

Open Channel Weighting Metho improved Lotter's Method 
Closed Channel Weighting Meth Horton's Method 

Results 

Mannings Coefficient 0.110 

Water Surface Elevation 1.200.77 ft 
Elevation Range 1,198.00 to 1.204.00 
Flow Area 3,314.9 ftl 
Wetted Perimeter 3,772.92 ft 

Top Width 3,772.84 i t  

Actual Depth 2.77 ft 
Critical Eievatlon 1,200.17 ft 
Critical Slope 0.266032 fVft 
Velocity 1.00 fils 
Velocity Head 0.02 ft 
Specific Energy 1,200.78 i t  

Froude Number 0.19 

~ i o w  Type Subcriticai 

Rouohness Seaments - " 

Start End Mannings 
Station Slalion Coefficient 

Natural Channel Points 

Station Elevation 
fft) iff) 

Project Engineer: Stantec Consulting. Inc. 

p:\28900058\flow master\lob-full.fm2 Stantech Consulting Inc FlowMaster "6.0 [614bl 
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Cross Section 
Cross Section for Irregular Channel 

Worksheet 9.889 
Flow Element Irregular Channel 

Method Manning's Formul; 
Solve Far Channel Deoth 

-- 

Section Data 

Mannings Coeificient 0.110 

Slope 0.006500 Nft 
Water Surface Elevation 1.200.77 ft 
Elevation Range 1,198.00 to 1,204.00 
Discharge 3,311.68 cfs 

v : 1 0 0 . 0 ~  
H:1 
NTS 

Project Engineer: Stantec Consulting, Inc. 
p:\28900058\flow master\lob-full.fm2 Stantech Consulting Inc FlowMaster v6.0 I614bl 
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Approximate Methods for the Full PMF - Left Overbank 
Worksheet for Irregular Channel 

Project Description 

Worksheet 9.692 

Flow Element Irregular Channel 

Method Manning's Formul; 
Solve For Channel Depth 

input Data 

Slope 0.004300 fVft 

Discharge 3.31 1.68 cis 

Ootions 

Current Roughness Method improved Lotter's Method 
Open Channel Weighting Metho improved Lotter's Method 

Closed Channel Weighting Meth Horton's Method 

-~ 

Results 

Mannlnas Coefficient 0.110 - 
Water Surface Elevation 1.195.01 It 
Elevation Range 1,192.00 to 1,202.00 

Flow Area 3.489.3 ft2 
Wetted Perimeter 3,146.15 ft 
Top Width 3,145.99 ft 
Actual Depth 3.01 fl 
Crnical Elevation 1,194.20 ft 
Critical Slope 0.253612 fVft 
Velocity 0.95 fUs 
Velocity Head 0.01 It 
Specific Energy 1,195.02 ft 
Froude Number 0.16 

Flow Type Subcritical 

Roughness Segments 

Start End Mannings 
Station Station Coefficient 

10+00 53+00 0,110 

Natural Channel Points 

Station Elevation 
(ftl (ti) 

Project Engineer: Stantec Consulting. lnc. 
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Cross Section 
Cross Section for Irregular Channel 

- 

Project Description 

Worksheet 9 692 

Flow Element Irregular Channel 

Method Manning's Formuk 

Solve For Channel Depth 

Section Data 

Mannlngs Coefficient 0.110 

Slope 0.004300 ftlft 
Water Surface Elevation 1.195.01 ft 
Elevation Range 1,192.00 to 1,202.00 

Discharoe 3.311.68 cfs 

Project Engineer: Stantec Consulting, Inc. 
p:\28900058\flow master\lob-full.fm2 Stantech Consulting Inc FlowMaster "6.0 [614b] 
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Approximate Methods for the Full PMF - Left Overbank 
Worksheet for Irregular Channel 

Project Description 

Worksheet 9.492 
Flow Element irregular Channel 

Method Manning's Forrnuk 

solve For Channel Depth 

- 
input Data 

Siope 0.003900 fWft 

Discharse 3.31 1.68 cfs 

Options 

Current Roughness Method improved Lotter's Method 

Open Channel Weighting Metholmproved Lotter's Method 

Closed Channel Weighting Meth Horton's Method 

Results 

Mannings Coefficient 0.110 
Water Surface Elevation 1.190.43 ft 
Elevation Range 1,186.00 ta 1.192.00 

Flow Area 3,556.2 ftz 
Wetted Perimeter 3,066.21 ft 
Top Width 3.065.89 fl 
Actual Depth 4.43 fl 
Critical Elevation 1,188.41 ft 

Critical Slope 0.196620 fVft 
Velocity 0.93 ftls 
Velocity Head 0.01 ft 
Specific Energy 1,190.44 ft 
Froude Number 0.15 

Flow Type Subcrltlcal 

- - 

Roughness Segments 

Start End Mannings 
Station Station Coefficient 

-- 

10+00 44+20 0,110 

Natural Channel Points 

project Engineer: Stantsc Consulting, inc. 
p:\28900056\flow master\lob-fuil.fm2 Stantech Consulting Inc FlowMaster v6.O [614b] 
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Cross Section 
Cross Section for Irregular Channel 

Project Description 

Worksheet 9.492 

Flow Element 
Method 
Solve For 

Irregular Channel 
Manning's Formul: 
Channel Deoth 

Section Data 

Mannings Coefficient 0.110 

Slope 0.003900 Wit 
Water Surface Elevation 1.190.43 ft 
Elevation Range 1,186.00 to 1,192.00 

Discharae 3.311.68 cfs 

v : 2 0 0 . 0 ~  
H : l  
NTS  

Project Engineer: Stantec Consulting, Inc. 
p:\28900056\flaw rnaster\lob-full.fm2 stantech ~onsult lng lnc FlowMasterv6.0 [614b] 
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Cross Section 
Cross Section for Irregular Channel 

Project Descrlpt~on 

Worksheet 9.318 

Fiow Element Irregular Channel 

Method Manning's Forrnui; 
Soive For Channel Depth 

Section Data 

Mannings Coefficient 0.110 

slope 0.004700 fvft 
Water Surface Elevation 1.174.68 ft 
Elevation Range 1,170.00 to 1,190.00 
Discharge 3,311.68 cfs 

v : 1 0 0 . 0 ~  
H:1 
NTS 

Project Engineer: Stantec Consulting, Inc. 
p:\28900058\flow master\lob-full.fm2 stantech Consulting Inc FlowMaster vE.0 [614b] 
10121199 09:30:45 AM 0 Haestad Methods. lnc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1 of 1 



Approximate Methods for the Full PMF Left Overbank 
Worksheet for Trapezoidal Channel 

Worksheet Bell Road 
Flow Element Trapezoidal Channe 

Method Manning's Formula 

Solve For Discharge 

Inout Data 

Mannlngs Coefficient 0.020 

Slope 0.000870 fVft 
Depth 4.00 ft 
Left Side Slope 3.00 V : H 

Right Side Slope 3.00 V : H 
Bottom Width 48.00 ft 

Results 

Discharge 996.26 cfs 
Flow Area 197.3 ft2 

Wetted Perimeter 56.43 ft 
Top Width 50.67 ft 

Critical Depth 2.36 ft 
Critical Slope 0.004808 Wft 

Velocity 5.05 Ws 

Velocity Head 0.40 ft 
Specific Energy 4.40 ft 
Froude Number 0.45 

Flow Type Subcritical 

Project Engineer: Stantec Consulting. inc. 
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Cross Section 
Cross Section for Trapezoidal Channel 

Project Description 

Worksheet Bell Road 

Flow Element Trapezoidal Channe 

Method Manning's Formula 

Solve For Discharge 

Section Data 

Mannings Coefficient 0.020 

Slope 0.000870 n/n 
Depth 4.00 ft 

Left Side Slope 3.00 V : H 
Right Side Slope 3.00 V : H 
Bottom Width 48.00 ft 

Discharge 996.26 cfs 

v : z . o k  
H : l  
NTS 

Project Engineer: Stantec Consulting. inc. 
FlowMaster "6.0 [614bl 



APPENDIX A 

2/3RDS PMF 



Approximate Methods for the 213 PMF - Right Overbank 
Worksheet for lrregular Channel 

m Project Description 

Worksheet 14.850 

Flow Element Irregular Channel 
Method Manning's Formul: 
Solve For Channel Depth 

Input Data 

Slope 0.005000 W n  
Discharae 45.03 cfs 

Options 

Current Roughness Method improved Loiterer's Method 

Open Channel Weighting Metho Improved Loiter's Method 

Closed Channel Weighting Meth Horton's Method 

Results 

Mannings Coefficient 
Water Surface Elevation 

Elevation Range 
Flow Area 
Wetted Perimeter 
Top Width 
Actual ~ e ~ i h  
Critical Elevation 
Critical Slope 
Velocity 
Velocity Head 
Specific Energy 
Froude Number 
Flow Type Subcritical 

Calculation Messages: 
Water elevation exceeds lowest end station by 0.17455063 ft 

Slart End Mannings 
Station Station Coefficient 

10+00 22+15 0.110 

Natural Channel Points 

Station Elevation 
( n )  (tt) 

Stantech Consulting Inc 
Project Engineer: Stantsc Consulting, Inc. 

FlowMasterv6.0 1614bl 



Cross Section 
Cross Section for,lrregular Channel 

Project Description 

Worksheet 14.850 

Flow Element irregular Channel 
Method Manning's Formuit 
Solve For Channel Death 

Section Data 

Mannings Coefflcient 0.110 

Slope 0.005000 ftlft 
Water Surface Elevatlon 1,328.37 ft 
Elevation Range 1,328.00 to 1,330.00 

Discharge 45.03 cfs 

~ : 4 0 0 . 0 1 1  
H: l  
NTS 

Proled Engineer: Stantec Consulting, Inc. 
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Approximate Methods for the 213 PMF - Right Overbank 
Worksheet for Irregular Channel 

a Project Description 

Worksheet 14.752 

Fiow Element 
Method 
Solve For 

lrregular Channel 

Manning's Formulr 
Channel Deoth 

Input Data 

Slope 0.006100 fVft 
Discharge 138.66 cis 

Options 

Current Roughness Method Improved Lotter's Method 

Open Channel Weighting Metholmproved Lotter's Method 

Closed Channel Weighting Meth Horton's Method 

Results 

Mannings Coefficient 0.110 
Water Suriace Elevation 1.327.68 i t  
Elevation Range 1,327.00 to 1.330.00 
Fiow Area 269.4 it' 

Wetted Perimeter 790.56 fl 
Top Width 790.56 ft 
Actual Depth 0.68 i t  
Critical Elevation 1,327.32 ft 

a Critical Slope 0.323543 ftlft 
Velocity 0.51 fVs 
Velocity Head 4.12e-3 ft 
Specific Energy 1.327.69 It 
Froude Number 0.16 
Flow Type Subcritical 

Roughness Segments 

Start End Mannlngs 
Station Station Coefficient 

Natural Channel Points 

Project Engineer: Stantec Consulting. inc. 
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Cross Section 
Cross Section for Irregular Channel 

Project Description 

Worksheet 14.752 
Flow Element irregular Channel 
Method Manning's Formull 
Solve For Channel Depth 

Section Data 

Mannings Coefficient 0.110 
Slope 0.006100 fVft 
Water Surface Elevation 1,327.68 fl 
Elevation Range 1,327.00 to 1,330.00 

Discharge 138.66 cfs 

~ : 4 0 0 . 0 h  
H:1 
NTS 

Project Engineer: Stantec Consulting. lnc. 
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Approximate Methods for the 213 PMF - Right Overbank 
Worksheet for Irregular Channel 

a Project Descrlptlon 

Worksheet 14 653 - 
Flow Element Irregular Channel 
Method Manning's Formuli 

Solve For Channel Depth 

input Data 

Slope 0.005000 fun 
Discharge 138.66 cfs 

Options 

Current Roughness Method Improved Lotter's Method 

Open Channel Weighting Metho.improved Lotter's Method 
Closed Channel Weighting Meth Horton's Method 

Results 

Mannings Coefficient 0.'110 
Water Surface Elevation 1,324.69 i t  
Elevation Range 1,324.00 to 1,329.50 

Flow Area 249.5 ftz 
Wetted Perimeter 561.93 ft 
Top Width 561.93 R 
Actual Depth 0.60 ft 
Critical Elevation 1.324.24 ft 
Critical Slope 0.308858 fVft 
Velocity 0.56 Ws 
Velocity Head 4.8e-3 ft 
Specific Energy 1,324.69 ft 

Froude Number 0.15 
Flow Type Subcritical 

Roughness Seaments 

Start End Mannings 
Station Station Coefficient 

10+00 29+70 0.110 

Natural Channel Points 

Station Elevation 
(ftl (ft) 

Project Engineer: Stantec Consulting, Inc. 
p:\28900058\flow master\spflwZ-3.fm2 Stantech Consulting Inc FlowMaster "6.0 [614b] 
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Cross Section 
Cross Section for Irregular Channel 

Proiect Descriotlon 

Worksheet 14 653 
Flow Element Irregular Channel 

Method Mann~ng's Formul; 

Solve For Channel Depth 

Section Data 

Mannings Coefficient 0.110 

Slope 0.005000 f ~ f i  
Water Surface Elevation 1,324.69 ft 
Elevation Range 1,324.00 to 1.329.50 

Discharge 138.66 cfs 

Project Engineer: Stantec Consulting. Inc. 
p:\26900058\flow master\spflw2-3.fm2 Stantech Coneultlng Inc FlowMaster v6.0 [614b] 
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Approximate Methods for the 213 PMF - Right Overbank 
Worksheet for Irregular channel 

Project Description a v 
Worksheet 14.599 

Flow Element irregular Channel 

Method Manning's Formul: 

Solve For Channel Depth 

Input Data 

Slope 0.060000 Wft 
Discharae 138.66 cfs 

Options 

Current Roughness Method Improved Lotter's Method 

Open Channel Weighting Metho Improved Lotter's Method 
Closed Channel Weighting Meth Horton's Method 

Results 

Mannings Coefficient 0.110 

Water Surface Elevation 1.321.69 f l  
Elevation Range 1,321.20 to 1.326.50 

Flow Area 107.5 fP 
Wetted Perimeter 441.34 ft 

Top Width 441.34 R 
Actual Depth 0.49 ft 
Critical Elevation 1,321.56 ft 

Critical Slope 0.313073 ftlft 
Velocity 1.29 ftls 

Velocity Head 0.03 R 
Specific Energy 1,321.71 ft 
Froude Number 0.46 

Flow Type Subcritical 

Rou~hness Searnents 

Start End Mannings 
Station Station Coefficient 

10+00 29+30 0.110 

Natural Channel Points 

Station Elevation 
(ft) (ft) 

p:\28900058\flow rnasterkpflwz-3.frn2 Stantech Consulting Inc 
Project Engineer: Stantec Consulting. Inc. 

FlowMaster "6.0 [614b] 



Cross Section 
Cross Section for Irregular Channel 

Proiect Description 

Worksheet 14.599 
Flow Element Irregular Channel 
Method Manning's Formul; 
Solve For Channel Deplh 

-- 

Section Data 

Manninos Coefficient 0.110 - 
Slope 0.060000 Wft 
Water Surface Elevation 1.321.69 fl 
Elevation Range 1.321.20 to 1.326.50 

Discharge 138.66 cfs 

1321 .00 .  . . . . ..... . .~ ~~... .. 

10+00 14+00 18+00 22+00 26+00 30+00 

~ : 4 0 0 . 0 [ l  
H : l  
NTS 

projed Engineer! Stantac Consulting. Inc. 
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Approximate Methods for the 213 PMF - Right Overbank 
Worksheet for Irregular Channel 

Proiect Description 

Worksheet 14.495 
Flow Element Irregular Channel 

Method Manning's Formulz 

Soive For Channel Depth 

Input Data 

Slope 0.006100 fVR 
Discharae 140.74 cfs 

Options 

Current Roughness Method Improved Lotter's Method 

Open Channel Weighting Metho Improved Lotter's Method 
Closed Channel Weighting Meth Horton's Method 

Results 

Mannings Coefficient 0.110 

Water Surface Elevation 1,318.47 ft 
Elevation Range 1,318.00 to 1,321.50 
Flow Area 251.5 it" 
Wetted Perimeter 651.28 i t  

Top Width 651.28 ft 
Actual Depth 0.47 ft 
Critical Elevation 1,318.15 i t  
Critical Slope 0.342526 Wit 
Velocity 0.56 fVs 
Velocity Head 4.87e-3 i t  
Specific Energy 1,318.47 ft 
Froude Number 0.16 
Flow Type Subcritical 

Roughness Segments 

Start End Mannings 
Station Station Coefficient 

10+00 29+45 0.110 

Natural Channel Points 

Station Elevation 
(it) (ft) 

Project Engineer: Stantec Consulting. Inc. 
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Cross Section 
Cross Section for Irregular Channel 

Project Description 

Worksheet 14.495 

Flow Element Irregular Channel 

Method Manning's Formuk 

solve For Channel Depth 

Section Data 

Mannings Coefficient 0.110 

Slope 0.006100 fUft 
Water Surface Elevation 1.318.47 ft 

Elevation Range 1.318.00 to 1,321.50 
Discharge 140.74 cfs 

V : ~ O O . O ~  
H: l  
NTS 

Project Engineer: Stantec Consuitlng, Inc. 

p:\28900058\f1ow master\spflw2-3.frn2 Stantech Consulting Inc 
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Approximate Methods for the 213 PMF - Right Overbank 
Worksheet for Irregular Channel 

Project Description 

Worksheet 14.379 
Flow Eiernent Irregular Channel 
Method Manning's Formulz 
Solve For Channei Depth 

i nw t  Data 

Slope 0.005500 ftlft 
Discharge 144.50 cfs 

Options 

Current Roughness Method Improved Lotter's Method 

Open Channel Weighting Metho Improved Lotter's Method 
Closed Channel Weighting Meth Horton's Method 

Results 

Mannings Coefficient 0,110 
Water Surface Eievation 1.315.75 ft 
Elevation Range 1,315.00 to 1.317.30 
Flow Area 276.8 ft2 
Wetted Perimeter 736.16 ft 

Top Width 736.16 ft 

Actual Depth 0.75 ft 
Critical Eievation 1.315.35 fi 

Critical Slope 
Velocity 
Velocity Head 
Specific Energy 
Froude Number 
Flow Type Subcritical 

Rouahness Searnents 

Start End Mannings 
Station Station Coefficient 

1 O+OO 29+25 0.110 

Natural Channel Points 

Station Eievation 
(ft) (f0 

10+00 1.317.30 
12+25 1,316.00 
16+85 1,315.00 
21 COO 1,315.80 
27+00 1.316.00 
29+25 1,317.00 

Project Engineer: Stantec C ~ n ~ ~ i t i n g .  Inc. 
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Cross Section 
Cross Section for Irregular Channel 

Project Description 

Worksheet 14.379 

Flow Element irregular Channel 

Method Manning's Formuli 

Solve For Channel Depth 

Section Dala 

Mannings Coefflclent 0.110 

Slope 0.005500 fVft 
Water Surface Elevation 1,315.75 ft 
Elevation Range 1,315.00 to 1,317.30 
Discharge 144.50 cfs 

~ : 4 0 0 . 0 [ 1  
H:1 
NTS 

Project Engineer: Stantec Consulting. Inc. 
p:\28900058\flow mastefl6pflw2-3.frn2 Stantech Consulting Inc FlowMaster v6.O (614bI 
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Approximate Methods for the 213 PMF - Right Overbank 
Worksheet for Irregular Channel 

Project Description I)' - 
Worksheet 14.284 

F~OW Element 
Method 
Solve For 

irregular Channel 
Manning's Formuk 

Channel DeDth 

Input Data 

Siope 0.005500 ftlft 
Discharge 144.50 cfs 

O~t ions 

Current Roughness Method lmproved Lotter's Method 

Open Channei Weighting Metho Improved Lotter's Method 
Closed Channel Weighting Meth Horton's Method 

Results 

Mannings Coefficient 0.110 
Water Surface Elevation 1.312.95 ft 
Elevation Range 1,312.50 to 1,316.00 

Flow Area 331.5 ftz 
Wetted Perimeler 1.155.04 ft 

Top Width 1,155.03 ft 
Actual Depth 0.45 ft 
Critical Elevation 1,312.71 ft 
Critical Slope 0,373947 fUft 

Velocity 0.44 fVs 
Velocity Head 2.95e-3 ft 

Specific Energy 1,312.96 ft 
Froude Number 0.14 

FIOW Type Subcriticai 

Roughness Segments 

Start End Mannings 
Station Station Coefficient 

lO+OO 34+20 0.110 

Natural Channel Points 

Station Elevation 
(ft) (ft) 

10+00 1.314.90 

Project Engineer: Stantec Consulting, Inc. 
p:\28900058ifiow rnasterlspflw2-3.fm2 Stantech Consulting Inc FlowMasterv6.0 [614b] 
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Cross Section 
Cross Section for Irregular Channel 

Prolect Descriotion 

Mannings Coefficient 0.110 
Slope 0.005500 fVlt 

Water Surface Elevation 1,312.95 ft 
Elevation Range 1,312.50 to 1,316.00 
Discharge 144.50 cfs 

- 

Worksheet 14.284 
Flow Element Irregular Channel 
Method Mannlng's Formuli 
Solve For Channel Depth 

Section Data 

ProJect Englneer: Stantec Consulting, Inc. 
p:\28900068\flow masler\spflw2-3.fm2 Stantech Conrultlng Inc FlowMaster v6.O [614b] 
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Approximate Methods for the 213 PMF - Right Overbank 
Worksheet for lrregular Channel 

Project Description 

Worksheet 14.197 

Flow Element Irregular Channel 

Method Manning's Formuk 

Solve For Channel Depth 

Input Data 

Slope 0.005500 fwft 
Discharoe 144.50 cis 

Options 

Current Roughness Method Improved Lotter's Method 

Open Channel Weighting Metho.lmproved Lotter's Method 
Closed Channel Weighting Meth Horton's Method 

Mannings Coefficient 0.110 
Water Surface Elevation 1,310.27 ft 

Elevation Range 1.310.00 to 1,312.00 
Flow Area 352.6 ft2 
Wetted Perimeter 1.347.65 i t  
Top Width 1,347.65 i t  
Actual Depth 0.27 ft 

Critical Elevation 1,310.07 ft 
Critical Slope 
Velocity 
Velocity Head 
Specific Energy 
Froude Number 
Flow Type Subcritical 

Rou~hness Segments 

Start End Mannings 
Station Station Coefficient 

1 O+OO 38+40 0.110 

Natural Channel Points 

Station Elevation 
(ft) (ft) 

Project Engineer: Stantec Consulting, Inc. 
p:\28900058\flow masterispRw2-3.fm2 stantech Cansultlng Inc FlowMaster "6.0 [614b] 
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Cross Section 
Cross Section for Irregular Channel 

Project Description 

Worksheet 14.197 
Flow Element Irregular Channel 

Method Manning's Formuls 
Solve For Channel D e ~ t h  

Section Data 

Mannings Coefficient 0.110 

Slope 0.005500 fUft 
Water Surface Elevation 1,310.27 A 
Elevation Range 1,310.00 to 1,312.00 

Discharge 144.50 cfs 

V : ~ O O . O ~  
H:1 
NTS 

Project Engineer: Stantec Consuiting, Inc. 
p:\28900058\flow master\spflw2-3.fm2 stantech Consulting ine FlowMaster "6.0 [614b] 
10120199 11 57x53 AM 0 Haestad Methods, inc. 37 Brookside Road Waterbury. CT 06708 USA (203) 755-1666 Page 1 of 1 



Approximate Methods for the 213 PMF - Right Overbank 
Worksheet for Irregular Channel 

Project Description 

Worksheet 14.103 
Flow Element Irregular Channei 

Method Manning's Forrnuk 

Solve For Channel Depth 

inDut Data 

Slope 0.006000 fVfl 

Discharge 260.68 cfs 

Options 

Current Roughness Method improved Lotter's Method 

Open Channel Weighting Metho.lmproved Lotter's Method 

Closed Channel Weighting Meth Horton's Method 

Results 

Mannings Coefficient 0.110 
Water Surface Elevation 1.307.47 fl 
Elevation Range 1.306.80 to 1,312.80 
Flow Area 439.0 fta 

Wetted Perimeter 1,026.60 ft 
Top Width 1,026.60 ft 

Actual Depth 0.67 ft 
Critical Elevation 1,307.12 ft 

Critical Slope 
Velocity 
Velocity Head 
Specific Energy 
Froude Number 
Flow Type Subcritical 

Rouahness Seamenis 

Start End Mannings 
Station Station Coefficient 

10+00 49+00 0.110 

Natural Channel Points 

Station Elevation 
(fl) (ft) 

Project Engineer: Stantec Consulting. Inc. 
p:\28900058\flow rnaster\spflw2-3.fm2 Stantech Consulting Inc FlowMaster "6.0 [614b] 
10120199 11 :59:38 AM @ Haestad Methods, inc. 37 Brookside Road Waterbury. CT 06708 USA (203) 755-1666 Page 1 of 1 



Cross Section 
Cross Section for Irregular Channel 

Project Description 

Worksheet 14.103 

Flow Element Irregular Channel 
Method Manning's Formuk 
Solve For Channel Deoth 

Section Data 

Mannings Coefficient 0.110 
Slope 0.006000 fVft 
Water Surface Elevation 1,307.47 ft 
Elevation Range 1,306.80 to 1,312.80 

Discharge 260.68 cfs 

~ : 4 0 0 . 0 L  
H: l  
NTS 

project Engineer: Stantec Consulting. Inc. 
p:\28900058\flow master\spflwZ-3.fm2 stantech consulting lnc FlowMaster "6.0 [614bI 
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Approximate Methods for the 213 PMF - Right Overbank 
Worksheet for Irregular Channel 

0 Project Description 

Worksheet 14.013 

Fiow Element Irregular Channel 
Method Manning's Formuls 
Solve For Channel Depth 

Inout Data 

Slope 0.006000 ftJft 
Discharge 260.68 cfs 

-~ -~~~~ ~~-~ ~~ 

Options 

Current Roughness Method improved Lotter's Method 

Open Channel Weighting Metho Improved Lotter's Method 

Closed Channel Weiahtlna Meth Horton's Method 

Results 

Mannings Coefficient 0.110 

Water Surface Elevation 1.304.35 ft 
Elevation Range 1,304.00 to 1,307.00 
Flow Area 522.3 ft2 

Wetted Perimeter 1.585 21 ft 
Top Width 1.585.21 ft 
Actual Depth 0.35 ft 
Critical Eievation 1,304.10 ft 
Critical Slope 
Velocity 
Velocity Head 
Specific Energy 1,304.36 ft 

Froude Number 0.15 
Flow Type Subcritical 

Roughness Segments 

Start End Mannings 
Station Station Coefficient 

1 O+OO 60+00 0.110 

Natural Channel Points 

Station Elevation 
(ft) (ft) 

stantech Consulting Inc 
Project Engineer: Stantec Consulting, inc. 

FiowMaster "6.0 [614b] 



Cross Section 
Cross Section for Irregular Channel 

Project Description 

Worksheet 14.013 

Flow Element Irregular Channel 
Method Manning's Forrnul: 
Solve For Channel Depth 

Section Data 

Mannings Coefficient 0.110 
Slope 0.006000 fVft 

Water Surface Elevation 1,304.35 ft 
Elevation Range 1.304.00 to 1,307.00 
Discharge 260.68 cfs 

~ : 3 0 0 . 0 ~  
H : l  
NTS 

project Engineer: Stanlec Consulting, Inc. 
p:\26900058\flow masteAspflw2-3.fm2 stantech Conaultlng Inc FlowMaster v6.0 [614b] 
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Approximate Methods for the 213 PMF - Right Overbank 
Worksheet for Irregular Channel 

Project Description 

Worksheet 13.918 

Flow Element Irregular Channel 

Method Manning's Formuk 

Solve For Channel Depth 

Input Data 

Slope 0.006100 fVft 
Discharge 260.68 cfs 

Options 

Current Roughness Method improved Lotter's Method 

Open Channel Weighting Metholmproved Lotter's Method 

Closed Channel Weighting Meth Horton's Method 

Results 

Mannings Coefficient 0.110 

Water Surface Elevation 1.300.71 ft 
Elevation Range 1.300.00 to 1,303.58 
Fiow Area 480.9 ft2 
Wetted Perimeter 1,305.69 ft 

Top Width 1.305.69 i t  
Actual Depth 0.71 ft 
Critical Elevation 1,300.32 ft 
Critical Slope 
Veiocity 
Velocity Head 
Specific Energy 1.300.71 ft 
Froude Number 0.16 

Flow Type Subcritical 

Roughness Se~ments 

Start End Mannings 
Station Station Coefficient 

1 O+OO 61 +50 0.110 

Natural Channel Points 

Project Engineer: Stantec Consulting, Inc. 
p:\28900058\~low master\spflwZ-3.fm2 stantech Consulting Inc FiowMaster "6.0 [614b] 
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Cross Section 
Cross Section for Irregular Channel 

Project Description 

Worksheet 13.918 

Flow Element Irregular Channel 
Method Manning's Formui; 
Solve For Channel Depth 

Section Data 

Mannings Coefficient 0.110 

Slope 0.006100 tuft 
Water Surface Elevation 1,300.71 ft 
Elevation Range 1,300.00 to 1,303.58 
Discharge 260.68 cfs 

~ : 3 0 0 . 0 ~  
H : l  
NTS 

Project Engineer: Stantec Consulting. lnc. 
p:\28900058\f1ow rnasterispflw2-3.frnZ stantech Consultlnp Inc FlowMaster "6.0 (614bI 
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Approximate Methods for the 213 PMF - Right Overbank 
Worksheet for Irregular Channel 

-- 

Project Descr~ptton 

Worksheet 13 818 

Flow Element Irregular Channel 

Method Manning's Formuk 

Solve For Channel Depth 

Input Data 

Slope 0 006100 fVft 
Dlscharqe 260 68 cfs 

Options 

Current Roughness Method Improved Lotter's Method 

Open Channel Weighting Metho Improved Lotter's Method 
Closed Channel Weighting Meth Horton's Method 

Results 

Mannings Coefficient 0.110 
Water Surface Elevation 1,298.22 ft 

Elevation Range 1.298.00 to 1,300.00 
Fiow Area 699.4 ft' 

Welted Perimeter 3,330.44 i t  
Top Width 3.330.44 ft 
Actual Depth 0.22 ft 
Critical Elevation 1.298.06 ft 

0 Critical Slope 
Velocily - 
Velocity Head 2.16e-3 A 
Specific Energy 1,298.22 ft 
Froude Number 0.14 
Flow Type Subcritical 

Roughness Segments 

Start End Mannings 
Station Station Coefficient 

10+00 76+30 0.110 

Natural Channel Points 

Project Engineer: Stantec Consulting. Inc. 
p:\28900058\00~ master\spflw2-3.fm2 Stantech Cansultlng Inc FlowMaster "6.0 [614b] 
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Cross Section 
Cross Section for Irregular Channel 

Project Description 

Worksheet 13.818 

Section Data 

Mannings Coefficient 0.110 

Slope 0.006100 fVft 
Water Surface Elevation 1,298.22 ft 
Elevation Range 1,298.00 to 1,300.00 
Discharge 260.68 cfs 

Flow Element Irregular Channel 
Method Manning's Formul; 
Solve For Channel Depth 

V : ~ O O . O ~  
H:1 
N T S  

Project Engineer: Stantec ConSUitlng, Inc. 
p:\28900058\flow rnaster\spflwZ-3.fm2 5tantech ~onsul t lng inc FlawMaster "6.0 [614b] 
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Approximate Methods for the 213 PMF - Right Overbank 
Worksheet for Irregular Channel 

Project Description 

Worksheet 13.742 

Flow Element irregular Channel 
Method Manning's Formul: 
Solve For Channel Depth 

inout Data 

Slope 0.006100 fVft 

Discharge 260.68 cfs 

Options 

Current Roughness Method Improved Lotter's Method 
Open Channel Weighting Metho Improved Lotter's Method 
Closed Channel Weighting Meth Horton's Method 

Results 

Mannings Coefficient 0.110 
Water Surface Elevation 1.296.24 ft 

Eievation Range 1,295.14 to 1,298.00 
Fiow Area 667.0 ft" 
Wetted Perimeter 2,958.16 i t  
Top Width 2,957.04 ft 

Acluai Depth 1.10 ft 
Critical Elevation 1,296.06 fl 

a Critical Siope 
Velocity 
Velocity Head 
Specific Energy 1,296.24 ft 
Froude Number 0.15 
Flow Type Subcriticai 

Calculation Messages: 
Flow is divided. 
Water elevation exceeds lowest end station by 1.09652779 ft. 

Roughness Segments 

Start End Mannings 
Station Station Coefficient 

Naturai Channel Points 

Project Engineer: Stantec Consuiting. Inc. 
p:\28900058\flow master\spflwZ-3.fm2 Stantech Consulting Inc FiowMaster "6.0 [614b] 
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Cross Section 
Cross Section for Irregular Channel 

Project Description 

Worksheet 13.742 

 low Element Irregular Channel 
Method Manning's Formul: 
Solve For Channel Depth 

Section Data 

Mannings Coefficient 0.110 

slope 0.006100 f ~ f t  
Water Surface Elevation 1.296.24 fi 
Elevation Range 1,295.14 to 1,298.00 

Discharge 260.68 cfs 

V : ~ O O . O ~  
H : l  
NTS  

Stsntseh Consultina lnc 
Project Engineer: Stantec Consultlng, Inc. 

FlowMaster v6.O [614b] 



Approximate Methods for the 213 PMF - Right Overbank 
Worksheet for Irregular Channel 

Project Description 

Worksheet 13.680 
Flow Eiernent 

Method 
Solve For 

Irregular Channel 

Manning's Forrnuk 
Channei Depth 

Input Data 

Slope 0.006100 Wfi 

Discharge 260.68 cfs 

Current Roughness Method improved Lotter's Method 

Open Channel Weighting Metholmproved Lotter's Method 
Closed Channel Weighting Meth Horton's Method 

Results 

Manninqs Coefficient 0.110 

Water Surface Elevation 1.292.80 ft 
Elevation Range 1,292.00 to 1,296.00 
Flow Area 443.9 ft2 
Wetted Perimeter 1,068.82 n 
Top Width 1,068.82 ft 
Actual Depth 0.80 fl 
Critical Eievation 1.292.37 ft 
Critical Slope 
Velocity 
Velocilv Head 
Specific Energy 1.292.81 f l  
Froude Number 0.16 

Flow Type Subcritical 

Roughness Segments 

Start End Mannings 
Station Station Coefficient 

Natural Channei Points 

Station Elevation 
(ft) (ft) 

10+00 1,294.41 

12+30 1.296.00 
24+90 1,296.00 

30+40 1.294.00 
34+30 1,294.00 
47+30 1,292.00 

47+70 1,292.00 

60+40 1,294.00 

Project Engineer: Stantec Consulting. Inc. 
p:\28900058\fIow master\spflw2-3.fm2 stantech Consulting Inc FlowMaster "6.0 [614b] 
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Cross Section 
Cross Section for Irregular Channel 

Project Description 

Worksheet 13.680 

Flow Element Irregular Channel 
Method Manning's Formuh 
Soive For Channel Depth 

Section Data 

Mannings Coefficient 0.110 
Slope 0.006100 fVft 
Water Surface Elevation 1,292.80 ft 
Elevation Range 1,292.00 to 1,296.00 
Discharge 260.68 cfs 

~ : 4 0 0 . 0 h  
H:1 
NTS 

Project Engineer: Stantec Consulting, Inc. 
p:\28900058\flow master\spfIw2-3.fm2 stantech Conaultlng Inc FiowMaster v6.O [614b] 
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Approximate Methods for the 213 PMF - Right Overbank 
Worksheet for Irregular Channel 

Wdrksheet 13.619 

Flow Element Irregular Channel 
Method Manning's Formut 

Solve For Channel Depth 

Input Data 

Slope 0.006100 Wft 
Discharge 260.68 cfs 

Options 

Current Roughness Method improved Lotter's Method 

Open Channel Weighting Metho Improved Lotter's Method 
Closed Channel Weighting Meth Horton's Method 

Results 

Mannlngs Coefficient 0.110 
Water Surface Elevation 1,292.20 ft 
Elevation Range 1,29200 to 1,296.00 
Flow Area 724.9 ft2 
Wetted Perimeter 3,643.25 ft 
Top Width 3,643.25 it 

Actual Depth 0.20 ft 
Critical Elevation 1.292.06 ft 

0 Critical Siope 0.462300 ftMt 

Velocity 0.36 fVs 
Velocity Head Z.0le-3 fl 

Specific Energy 1,292.21 ft 
Froude Number 0.14 
Flow Type Subcritical 

Roughness Segments 

Start End Mannings 
Station Station Coefficient 

1 O+OO 70+40 0.110 

Natural Channel Points 

Station Elevation 
(ft) (R) 

10+00 1.294.20 

Project Engineer: Stantec Consulting, Inc. 
p:\28900058\flow master\spflwZ-3,fm2 Stantech Consulting Inc FlowMaster v6.0 [614b] 
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Cross Section 
Cross Section for Irregular Channel 

Project Description 

Worksheet 13.619 
Flow Element irregular Channel 
Method Manning's Formul: 
Solve For Channel Depth 

Mannings Coefficient 0.110 

slope o.oo6100 ~ f t  
Water Surface Elevation 1,292.20 fl 
Elevation Range 1,292.00 to 1.296.00 
Discharge 260.68 cfs 

V : ~ O O . O ~  
H : l  
NTS 

project Engineer: Stantec Consulting, Inc. 
p:\28900058\flow master\spflw2-3.fm2 Stanteoh Consulttng Inc FlowMaster v6.0 [614b] 
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Approximate Methods for the 213 PMF - Right Overbank 
Worksheet for Irregular Channel 

Project Description 

Worksheet 13.524 
Flow Element 

Method 
Solve For 

Irregular Channel 

Manning's Formul: 
Channel Deoth 

Input Data 

Slope 0.006100 fVfl 
Discharge 260.68 cfs 

Ootions 

Current Roughness Method Improved Lotter's Method 

Open Channei Weighting Metho Improved Lotter's Method 

Closed Channel Weighting Meth Horton's Method 

Results 

Mannings Coefficient 
Water Surface Elevation 
Elevation Range 
Flow Area 
Wetted Perimeter 
Top Width 
Actual Depth 
Critical Elevation 

0 Critical Slope 
Velocity 
Velocity Head 

0.110 
1,288.25 ft 

1,288.00 to 1,292.00 
645.8 ft' 

2.729.24 fl 
2.729.24 ft 

0.25 ft 
1,288.07 ft 

Specific Energy 1,288.25 f i  
Froude Number 0.15 
Flow Type Subcriticai 

Roughness Segments 

Start End Mannings 
Station Station Coefticient 

10+00 69+50 0.110 

Natural Channei Points 

Project Engineer: Stantec Consulting, Inc. 
p:\28900058\flow rnasteAspflw2-3.frnz stantech ~onsult ing lnc FlowMaster v6.0 [614b] 
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Cross Section 
Cross Section for Irregular Channel 

Project Description 

Worksheet 13.524 
Flow Element irregular Channel 
Method Manning's Formu12 
Solve For Channel Depth 

Section Data 

Mannings Coefficient 0.110 

Slope 0.006100 fVft 
Water Surface Elevation 1,288.25 f l  
Elevation Range 1,288.00 to 1.292.00 
Discharge 260.68 cfs 

Project Engineer: Stantec Consulting. inc. 
p:\28@0005B\flow master\spflw2-3.fm2 stantech Conrultlng Inc FlowMaster "8.0 I614bl 
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V : ~ O O . O ~  
H:1 
NTS  



Approximate Methods for the 213 PMF Right Overbank 
Worksheet for lrregular Channel 

Project Description 

Worksheet 13420 - 
Flow Element Irregular Channel 
Method Manning's Formuli 

Solve For Channel Death 

Input Data 

Slope 0.006100 fWt 
Discharge 261.25 cfs 

Ootions 

Current Roughness Method improved Lotter's Method 

Open Channel Weighting Metho Improved Lotter's Method 
Closed Channel Weighting Meth Horton's Method 

Results 

Mannings Coefficient 

Water Surface Elevation 
Elevation Range 
Flow Area 
Wetted Perimeter 
Top Width 
Actual Depth 
Critical Elevation 
Criticai Slope 
Velocity 
Velocitv Head 
Specific Energy 
Froude Number 
Flow Tvoe 

0.110 

1.286.23 ft 
1,286.00 to 1,289.00 

685.3 A' 
3,155.19 A 
3.155.19 R 

0.23 ft 

1,286.06 A 
0.445299 fVft 

0.36 fVS 
2.26e-3 ft 

1,286.23 ft 
0.14 

Subcritical 

Roughness Segments 

Start End Mannings 
Station Station Coefficient 

Natural Channel Points 

Station Elevation 
lft) f i t )  

Project Engineer: Stantec Consulting, Inc. 
p:\28900058\flow masteAspflw2-3.fm2 stantech Consulting Inc FlowMaster "6.0 [614b] 
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Cross Section 
Cross Section for Irregular Channel 

Proiect Description 

Worksheet 13.420 
Flow Element Irregular Channel 
Method Manning's Formul; 
Solve For Channel Deoth 

Section Data 

Mannings Coefficient 0.110 
Slope 0.006100 fuft 
Water Surface Elevation 1,286.23 ft 

Elevation Range 1,266.00 to 1,269.00 
Discharge 261.25 cfs 

NTS 

Project Engineer: Stantec Consulting, Inc. 
p:U8900058\flow masteAspflw2-3.fm2 stantech Consualng lnc FlowMasterv6.0 (61461 
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Approximate Methods for the 213 PMF - Right Overbank 
Worksheet for Irregular Channel 

Project Description 

Worksheet 13.325 

Flow Eiement Irregular Channel 

Method Manning's Formul: 
Solve For Channel Depth 

InDut Data 

Slope 0.006100 ftlft 
Discharge 262.50 cfs 

Options 

Current Roughness Method lmproved Lotter's Method 

Open Channel Weighting Metho lmproved Lotter's Method 
Closed Channel Weiahtina Meth Horton's Method 

Results 

Mannings Coefficient 0.110 

Water Surface Elevation 1,282.75 fl 
Elevation Range 1,282.00 to 1,286.30 
Flow Area 479.1 ft' 

Wetted Perimeter 1,280.01 it 
Top Width 1,280.01 it 
Actual Depth 0.75 ft 
Critical Elevation 1,282.36 ft 

Velocity Head 

0.312930 ivn 
0.55 ft/S 

4.6764 ft 
Specific Energy 1.282.75 R 
Froude Number 0.16 
Flow Type Subcritical 

Roughness Segments 

Start End Mannings 
Station Station Coefficient 

Natural Channel Points 

Station Elevation 

Project Engineer: Stantec Consulting, Inc. 
p:\28900058\flow masterispflw2-3.fm2 stantech consulting lnc FlowMaster "6.0 [614b] 
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Cross Section 
Cross Section for lrregular Channel 

Prolect Descrlptlon 

Worksheet 13.325 
Flow Element Irregular Channel 

Method Manning's Formul; 

Solve For Channel Depth 

Section Data 

1 Mannlnqs Coefficient 0.110 

I Slope 0.006100 ftift 
Water Surface Elevation 1,282.75 ft 

Elevation Range 1.282.00 to 1,286.30 

I Discharge 262.50 cfs 

NTS 

project Engineer: Stantec Consulting. Inc. 

p:\28900058\flow master\spflw2-3.fm2 Stantech Consulting inc FiowMaster "6.0 [614b] 
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Approximate Methods for the 213 PMF - Right Overbank 
Worksheet for Irregular Channel 

m Project Description 

Worksheet 13.227 
Flow Element 

Method 
Solve For 

lrregular Channel 
Manning's Formuk 
Channel Deoth 

Input Data 

SioDe 0.006100 fVft 
Discharge 262.50 cfs 

Options 

Current Roughness Method lmproved Lotter's Method 

Open Channel Weighting Metho lmproved Lotter's Method 

Closed Channel Weighting Meth Horton's Method 

Results 
I 

Mannings Coefficient 0,110 
Water Surface Elevation 1,280.61 i t  

Elevation Range 1,280.00 to 1,284.30 
Flow Area 445.2 ft2 
Wetted Perimeter 1,085.32 ft 

Top Width 1.065.32 If 
Actual Depth 0.61 It 
Critical Elevation 1,280.22 ft 

Critical Slope 0.314904 ftfff ' velocity 0.59 f ~ s  

Velocity Head 0.01 ft 
Specific Energy 1,280.62 ft 
Froude Number 0.16 

~ i o w  Type Subcrltlcal 

Roughness Segments 

Start End Mannings 
Station Station Coefficient 

10+00 56+00 0.110 

Natural Channel Points 

Project Engineer: Stantec Consulting, Inc. 
p:\28900058\flow rnaster\spfiw2-3.frn2 Stantech Consulting Inc FlowMaster v6.0 [614b] 
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Cross Section 
Cross Section for Irregular Channel 

Pmiect Descriotion 

Worksheet 13.227 
Flow Element Irregular Channel 
Method Manning's Formui; 
Solve For Channel Depth 

Section Data 

Mannlngs Coefficient 0.110 

Siope 0.006100 fVft 
Water Surface Elevation 1,280.61 ft 

Elevation Range 1,280.00 to 1,284.30 
Discharge 262.50 cfs 

~ : 4 0 0 . 0 ~  
H : l  
NTS  

Project Engineer: Stantec Consulting, Inc. 
p:V8900058\flow master\spflwZ-3.frn2 stantech Consulting inc FlowMaster v6.0 [614b] 
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Approximate Methods for the 213 PMF - Right Overbank 
Worksheet for lrregular Channel 

- - 

Project Descript~on 

Worksheet 12 896 
Flow Element 
Method 

Solve For 

Irregular Channel 
Manning's Formul: 

Channel DeDth 

input Data 

Slope 0.005800 Wft 
Discharge 262.50 cfs 

Current Roughness Method improved Lotter's Method 

Open Channel Weighting Metholmproved Lotter's Method 
Closed Channel Weighting Meth Horton's Method 

Results 

Mannings Coefficient 0.110 
Water Surface Elevation 1.272.16 fl 

Elevation Range 1,272.00 to 1,276.00 
Flow Area 857.9 it2 
Wetted Perimeter 5,288.90 ft 
Top Width 5.288.90 ft 
Actual Depth 0.16 ft 
Critical Elevation 1.272.04 ft 
Criticai Slope 
Velocity 

Velocity Head 
Specific Energy 1,272.17 ft 
Froude Number 0.13 
Flow Type Subcritical 

Roughness Segments 

Start End Mannings 
Station Station Coeificient 

10+00 88+30 0,110 

Natural Channel Points 

Station Elevation 
(n) (ft) 

10+00 1,275.50 

13+30 1,276.00 

15+40 1.276.00 
22+40 1.274.00 

35+30 1.272.00 

86+90 1,272.00 

88+30 1,273.00 

Project Engineer: Stantec Consulting. lnc. 
p:\28900058\flow rnaster\spflw2-3.fm2 stantech Consulting Inc FlowMaster v6.O [614b] 
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Cross Section 
Cross Section for Irregular Channel 

Project Description 

Worksheet 12.896 

Flow Element Irregular Channel 
Method Manning's Forrnui; 

Solve For Channel Depth 

Section Data 

Mannings Coefficient 0,110 

Slope 0.005800 fVft 
Water Surface Elevation 1,272.16 ft 

Elevation Range 1,272.00 to 1,276.00 

Discharge 262.50 cfs 

NTS 

Project Engineer: Stantec Consulting. inc. 
p:\28900058\flow rnasterbpflw2-3.frn2 stantech Consulting Inc ' FiowMaster "8.0 [614b] 
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Approximate Methods for the 213 PMF - Right Overbank 
Worksheet for Irregular Channel 

Project Description 

Worksheet 12.801 

Flow Element irregular Channel 
Method Manning's Formuk 

Solve For Channel Depth 

lnDut Data 

Slope 0.006300 fVfi 

Discharge 262.50 cfs 

~ - ~~~ ~~~ -~~ ~~~ 

Options 

Current Roughness Method Improved Lotter's Method 
Open Channel Weighting Metholmproved Lotter's Method 

Closed Channel Weiahtina Meth Horton's Method 

Results 

Mannings Coefficient 0.110 
Water Surface Elevation 1,270.16 ft 
Elevation Range 1,270.00 to 1,273.40 
Flow Area 848.3 ft2 
Wetted Perimeter 5,471.37 ft 

Top Width 5.471.37 ft 
Actual Depth 0.16 ft 
Critical Elevation 1,270.04 ft 
Critical Slope 
Velocity 
Velocity Head 
Specific Energy 1,270.16 ft 
Froude Number 0.14 

Flow Type Subcritical 

Roughness Segments 

Start End Mannings 
Station Station Coefficient 

10+00 93+70 0.110 

Natural Channel Points 

Station Elevation 
(ft) (ft) 

Project Engineer: Stantec Consulting. Inc. 
p:\28900058\flow mastedspflw2-3.fm2 Stantech Consulting inc FlowMaster "6.0 [614b] 
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Cross Section 
Cross Section for Irregular Channel 

Project Description 

Worksheet 12.801 
Flow Element Irregular Channel 
Method Manning's Formuk 
Solve For Channel Depth 

Section Data 

Manninas Coefflclent 0.110 
slope 0.006300 Wft 
Water Surface Elevation 1,270.16 ft 
Elevation Range 1,270.00 to 1.273.40 
Discharae 262.50 cfs 

~ : 4 0 0 . 0 ~  
H:l 
NTS 

stantech Consultlnn lnc 
project Engineer: Stantec Consulting, Inc. 

FlowMaster v6.0 [614b] 



Approximate Methods for the 213 PMF - Right Overbank 
Worksheet for Irregular Channel 

Project Description 

Worksheet 12.701 

Flow Eiement Irregular Channel 

Method Manning's Formuli 

Solve For Channel Depth 

Input Data 

Siope 0.002900 Wft 
Discharge 262.50 cfs 

Options 

Current Roughness Method Improved Lotter's Method 

Open Channel Weighting Metholmproved Lotter's Method 
Closed Channel Weighting Meth Horton's Method 

Results 

Mannings Coefficient 0.110 
Water Sutface Elevation 1.268.19 ft 
Elevation Range 1,268.00 to 1,270.50 
Flow Area 1,100.4 ftz 

Wetted Perimeter 5,860.49 fl 
Top Width 5,860 49 ft 
Actual Depth 0.19 ft 

Critical Elevation 1,268.04 ft 
Critical Slope 
Velocity 
Velocitv Head 
Specific Energy 1,268.19 ft 
Froude Number 0.10 

Flow Type Subcriticai 

Roughness Segments 

Start End Mannings 
Station Station Coefficient 

Natural Channel Points 

Station Elevation 
fftl rnl 

Project Engineer: Stantec Consulting. inc. 
p:\28900058\fIow master\spflw2-3.fm2 stantech Consulting inc FlowMaster "6.0 [614b] 
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Cross Section 
Cross Section for Irregular Channel 

Proiect Description 

Worksheet 12.701 
Flow Element Irregular Channel 
Method Manning's Formui; 
Solve For Channel Depth 

- -- 

Section Data 

Manninas Coefficient 0,110 - 
Slope 0.002900 fVft 
Water Surface Elevation 1,268.19 ft 

Elevation Range 1,268.00 to 1.270.50 
Discharce 262.50 Cfs 

~ : 4 0 0 . 0 [ 1  
H : l  
NTS 

project Engineer: Stantec Consulting. lnc. 
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Approximate Methods for the 213 PMF - Right Overbank 
Worksheet for Irregular Channel 

Project Description 

Worksheet 12.606 
1 Flow Element Irregular Channel 

Method Manning's Formuk 
Soive For Channel Deoth 

Input Data 

Slooe 0.007300 Wit 
Discharge 262.50 cis 

Current Roughness Method improved Lotter's Method 

Open Channei Weighting Metho Improved Lotter's Method 
Closed Channel Weighting Meth Horton's Method 

Results 

Mannings Coefficient 0.110 
Water Surface Elevation 1,262.59 fl 
Elevation Range 1,262.00 to 1.268.30 

Fiow Area 474.7 ftz 
Wetted Perimeter 1,431.38 ft 
Top Width 1,431.38 i t  
Actuai Depth 0.59 ft 
Critical Elevation 1.262.25 fl 
Critical Slope 0.325089 iVft 

Velocity 0.55 fVs 
Velocity Head 4.75e-3 ft 
Specific Energy 1,262.59 i t  
Froude Number 0.17 
Flow Type Subcritical 

Roughness Segments 

Start End Mannings 
Station Station Coefficient 

10+00 92+10 0.110 

Natural Channel Points 

Station Elevation 
(ft) (it) 

1 0+00 1.268.30 

Project Engineer: Stantec Consulting. Inc. 
p:\28900056\tlow masteiispflw2-3.fmZ Stantech Consulting Inc FlowMsster "6.0 [614b] 
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Cross Section 
Cross Section for Irregular Channel 

Project Oescrlption 

Worksheet 12.606 
Flow Element Irregular Channel 
Method Manning's Formuls 
Solve For Channel Depth 

Section Data 
-- -~ 

Mannlngs Coefficient 0.110 

Slope 0.007300 lffft 
Water Surface Eievation 1.262.59 f l  
Elevation Range 1,262.00 to 1,268.30 

Discharge 262.50 cfs 

v : ~ o o . o ~ ~  
H:1 
NTS 

Project Engineer: Stantec Consultlng, Inc. 
p:!28900058\flow rnasterlspflw2-3.fm2 stantech ~onsult lng lnc FlowMaster v6.0 [614bl 
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Cross Section 
Cross Section for Irregular Channel 

Project Description 

Worksheet 12.511 

Flow Element Irregular Channel 

Method Manning's Forrnulz 

solve For Channel Depth 

Section Data 

Manninas Coefficient 0.110 - 
Slope 0.005100 fVft 
Water Surface Elevation 1,260.46 ft 
Eievatlon Range 1,260.00 to 1,266.00 
Discharge 308.61 cfs 

a 

10+00 20+00 30tOO 40+00 50+00 60+00 70+00 80+00 90+00 

~ : 4 0 0 . 0 ~  
H:1 
NTS 

Project Engineer: Stantec Consulting. Inc. 
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Approximate Methods for the 213 PMF - Right Overbank 
Worksheet for Irregular Channel 

Project Description 

Worksheet 12.420 

Flow Element irregular Channel 
Method Manning's Formuk 
Solve For Channel Depth 

input Data 

Slope 0.003500 fVft 
Discharae 308.61 cfs 

Options 

Current Roughness Method Improved Lotter's Method 

Open Channel Weighting Metholmproved Lotter's Method 
~ ~ 

Closed Channel Weighting Meth Horton's Method 

Mannings Coefficient 0.110 
Water Surface Elevation 1.258.59 ft 
Elevation Range .1,258.00 to 1.264.00 
Flow Area 618.1 It2 
Wetted Perimeter 1,251.64 It 
Top Width 1.251.64 ft 
Actual Depth 0.59 ft 
Critical Elevation 1,258.16 ft 

Critical Slope 
Velocity 
Velocity Head 
Specific Energy 
Froude Number 

Flow Type Subcritical 

Roughness Seaments 

Start End Mannings 
Station Station Coefficient 

10+00 68+00 0,110 

Natural Channel Points 

Project Engineer: Stantec Consulting, Inc. 
p:\28900058\flow masterIspflw2-3.frnZ stantech Consultlne l n ~  FlowMaster v6.O [614b] 
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Cross Section 
Cross Section for Irregular Channel 

Project Description 

Worksheet 12.420 
Flow Element Irregular Channel 
Method Manning's Formul; 
Solve For Channel Depth 

Section Data 

Mannings Coefficient 0.110 
Slope 0.003500 ftlft 
Water Surface Elevation 1,258.59 R 
Elevation Range 1,258.00 to 1,264.00 
Discharae 308.61 cfs 

project Engineer: Stantec Consulting. Inc. 
p:\2S900058\flow rnaster\spflw2-3.frn2 stantech Consulting Inc FlowMaster v6.O (614bI 
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Approximate Methods for the 213 PMF - Right Overbank 
Worksheet for Irregular Channel 

Project Description 

Worksheet 12.313 
Flow Element irregular Channei 

Method Manning's Formul; 
Solve For Channel Deoth 

Input Data 

Slope 0.004000 ftill 

Discharee 308 61 cfs 

Ootians 

Current Roughness Method Improved Lotter's Method 

Open Channel Weighting Metho improved Lotter's Method 

Ciosed Channel Weighting Meth Horton's Method 

Results 

Mannings Coefficient 0.110 
Water Surface Elevation 1,256.25 ft 
Elevation Range 1,256.00 to 1,261.20 
Flow Area 926.4 ft2 
Wetted Perimeter 3,804.29 fl 
Top Width 3,804.29 fi 
Actual Depth 0.25 ft 
Critical Elevation 1,256.06 ft 

a Critical Slope 
Veiocity - 
Velocity Head 1.72e-3 fi 
Specific Energy 1,256.26 ft 

Froude Number 0.12 
Fiow Type Subcritical 

-- 

Roughness Segments 

Start End Mannings 
Station Station Coefficient 

10+00 94+60 0.110 

Natural Channei Points 

Station Elevation 
(ft) (fl) 

10+00 1,261.20 

Project Engineer: Stantec Consulting, lnc. 
p:\28900058\flow rnaster\spflwZ-3.frn2 Stantech Consulting lnc FiowMaster v6.O [614b] 
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Cross Section 
Cross Section for Irregular Channel 

Proiect Descrlotlon 

Worksheet 12.313 
Flow Element Irregular Channel 
Method Manning's Forrnulz 

Solve For Channel Depth 

Section Data 

Mannings Coefficient 0.110 

Slope 0.004000 ftlft 
Water Surface Elevation 1,256.25 f l  
Elevation Range 1,256.00 to 1,261.20 
Discharge 308.61 cfs 

~ : 4 0 0 . 0 b  
H: l  
NTS 

Project Engineer! Stantec Consultlng, Inc. 

p:\289000581flow rnastefispflw2-3.frn2 stantech Consulting Inc FlowMaster "6.0 [614b] 
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Approximate Methods for the 213 PMF - Right Overbank 
Worksheet for Irregular Channel 

Project Description 

Worksheet 12.034 

Flow Eiement irregular Channel 

Method Manning's Formul: 
Solve For Channel Depth 

lnout Data 

slope 0.003400 f ~ f t  
Discharge 308.61 cfs 

-- 

Options 

Current Roughness Method Improved Lotter's Method 

Open Channel Welghtlng Metho improved Lotter's Method 
Closed Channel Weight~ng Meth Horton's Method 

Results 

Mannings Coefficient 0.110 

Water Surface Elevation 1,251.79 ft 
Elevation Range 1,251.30 to 1,257.82 
Flow Area 806.8 ftz 
Wetted Perimeter 2,383.79 ft 

Top Width 2,383.79 ft 
Actual Depth 0.49 n 
Critical Elevation 1,251.44 ft 
Critical Slope 
Velocity 
Velocity Head 

Specific Energy 1,251.79' n 
Froude Number 0.12 
Flow Type Subcritical 

- - 
Start End Mannings 

Station Station Coefficient 

Natural Channel Points 

Station Elevation 
(ft) (ft) 

Project Engineer: Stantec Consulting, lnc. 
p:\28900058\flaw rnaster\spflw2-3.frn2 stantech Consulttng Inc FlowMastar "6.0 [614b] 
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Cross Section 
Cross Section for Irregular Channel 

Project Description 

Worksheet 12.034 
Flow Element Irregular Channel 
Method Manning's Formulr 
Solve For Channel Depth 

Section Data 

Mannings Coefficient 0.110 

Slope 0.003400 fVft 
Water Surface Elevation 1,251.79 ft 

Elevation Range 1.251.30 to 1,257.82 
Discharge 308.61 cfs 

Project Engineer: Stantec Consulting. Inc. 
p:\28900058\flow master\spflw2-3,fm2 Stantech Cansultlng Inc FlowMaster "6.0 [814b] 
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Approximate Methods for the 213 PMF - Right Overbank 
Worksheet for Irregular Channel 

Project Description 

Worksheet 11.949 

Fiow Element 

Method 
Solve For 

Irregular Channel 

Manning's Formulc 
Channel DeDth 

Input Data 

Siope 0.008300 fVft 
Discharge 308.61 cfs 

ODtions 

Current Roughness Method Improved Lotter's Method 
Open Channel Weighting Metho Improved Lotter's Method 
Ciosed Channel Weighting Meth Horton's Method 

Results 

Mannings Coefficient 0.110 

Water Surface Elevation 1,245.21 fl 
Elevation Range 1,244.40 to 1.251.95 
Flow Area 456.6 flz 
Wetted Perimeter 1,121.76 ft 
Top Width 1,121.76 fl 
Actual Depth 0.81 fl 
Critical Elevation 1.244.82 ft 
Crltical Slope 0.297567 ftlft 
Veioclty 0 68 ftls 
Velocity Head 
Specific Energy 
Froude Number 
Flow Tvoe 

0.01 ft 
1,245.22 ft 

0.19 
Subcriticai 

Roughness Segments 

Start End Mannlngs 
Station Station Coefficient 

Natural Channel Points 

Station Elevation 
fit) 1H) 

Project Engineer: Stantec Consulting, Inc. 
p:\28900058\flow master\spflw2-3.fm2 Stantech Consulting Inc FlowMaster "6.0 [614b] 
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Cross Section 
Cross Section for Irregular Channel 

Praiect Descriotion 

Worksheet 11.949 
Flow Element irregular Channel 
Melhod Manning's Formul; 
Solve For Channel Depth 

Section Data 

Mannings Coefficient 0.110 
Slope 0.008300 fffft 
Water Surface Elevation 1.245.21 ft 
Elevation Range 1,244.40 to 1,251.95 
Discharge 306.61 cfs 

V : ~ O O . O ~  
H:1 
N T S  

Project Engineer: stantec Consulting, inc. 
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Approximate Methods for the 213 PMF - Right Overbank 
Worksheet for Irregular Channel 

Project Description 

Worksheet 11.759 
Flow Eiement irregular Channel 
Method Manning's Forrnul2 
Solve For Channel Depth 

Input Data 

slope 0.006500 ftm 
Dlscharae 308.61 cfs 

Options 

Current Roughness Method improved Lotter's Method 

Open Channel Weighting Metho Improved Lotter's Method 
Closed Channel Weighting Meth Horton's Method 

Results 

Mannings Coeificient 0.110 
Water Surface Eievation 1,241.04 ft 
Eievation Range 1,240.00 to 1,244.00 
Flow Area 393.7 ft2 
Wetted Perimeter 644.82 ft 
Top Width 644.72 R 
Actual Depth 1.04 ft 
Critical Elevation 1,240.45 ft 
Critical Slope 
Velocity 

Velocity Head 
Specific Energy 
Froude Number 
Flow Type Subcritical 

Caicuiation Messages: 
Flow is divided. 

Roughness Segments 

Start End Mannings 
Station Station Coefficient 

60+20 751.00 0.110 

Natural Channel Points 

Station Eievation 
(ft) (ft) 

Project Engineer: Stantec Consulting, Inc. 
p:\28900058\flow master\spflwZ-3.fm2 stantech Consulting Ine FlowMaster v6.O [614b] 
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Cross Section 
Cross Section for Irregular Channel 

Project Description 

Worksheet 11.759 
Flow Element Irregular Channel 
Method Manning's Formul; 

Solve For Channel Demh 

Section Data 

Mannings Coefficient 0.110 

Slope 0.006500 fUft 
Water Surface Elevation 1,241.04 ft 
Elevation Range 1,240.00 to 1,244.00 
Discharge 308.61 cfs 

Project Engineer: Stantec Consulting. Inc. 
p:\28900058\flow master\spflw2-3.frn2 stantech Consulting Inc FlawMaster "6.0 [B14bj 
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Approximate Methods for the 213 PMF - Right Overbank 
Worksheet for Irregular Channel 

e Project Description 

Worksheet 11.566 
Flow Element irregular Channel 
Method Manning's Formuk 
Solve For Channel Depth 

Input Data 

Slope 0.004500 fVft 
Discharge 308 61 cfs 

Current Roughness Method Improved Lotter's Method 

Open Channel Weighting Metho Improved Lotter's Method 
Ciosed Channel Weighting Meth Horton's Method 

Results 

Mannin~s Coefficient 0.110 . 
Water Surface Elevation 1,234.83 fl 
Elevation Range 1,234.00 to 1.24191 
Fiow Area 474.1 ft2 
Wetted Perimeter 778.62 ft 
Top Width 778.61 ft 
Actual Depth 0.83 ft 

Criticai Elevation 1.234.26 ft 
Critical Slope 0.288615 fWfl 

Veiocity 0.65 ftis 
Velocltv Head 0.01 fl 
Specific Energy 

Froude Number 
Flow Tvoe 

1,234.83 ft 
0.15 

Subcritical 

Roughness Segments 

Start End Mannings 
Station Station Coefficient 

Natural Channel Points 

Station Elevation 
lit) (fl) 

Stantech Consulting Inc 
Project Engineer: Stantec Consulting, inc. 

FiowMaster v6.0 [614b] 



Cross Section 
Cross Section for Irregular Channel 

Project Description 

Worksheet 11.566 
Flow Element Irregular Channel 
Method Manning's Formul; 
Solve For Channel Depth 

Section Data 

Mannings Coefficient 0.110 

slope 0.004500 fVft 
Water Surface Elevation 1,234.83 ft 
Elevation Range 1,234.00 to 1,241.91 
Discharge 308.61 cfs 

Stantech Consultlna Ine 
pmiect Engineec Stantec Consulting, inc. 

FlowMaster v6.O [614b] 



Approximate Methods for the 213 PMF - Right Overbank 
Worksheet for Irregular Channel 

a Project Description - 
Worksheet 11.386 
Flow Element 

Method 
Solve For 

Irregular Channel 

Manning's Formuk 
Channel Deoth 

input Data 

Slope 0.003500 fVft 
Discharge 308.61 cfs 

Ootions 

Current Roughness Method lmproved Lotter's Method 

Open Channel Weighting Metho lmproved Lotter's Method 
Closed Channel Weighting Meth HortOn'S Method 

Results 

Mannings Coefficient 0.110 

Water Surface Eievation 1.229.33 fI 

Eievation Range 1,228.00 to 1,238.20 
Flow Area 506.7 ft2 

Welted Perimeter 761.49 ft 
Top Width 761.49 ft 
Actual Depth 1.33 i t  
Critical Elevation 
Critical Slope 
Velocity 
Velocity Head 0.01 ft 
Specific Energy 1,229.34 ft 
Froude Number 0.13 

Flow Type Subcriticai 

Roughness Segments 

Start End Mannings 
Station Station Coefficient 

10+00 73+00 0.110 

Natural Channel Points 

Station 
(ft) 

10+00 

Eievation 
(ft) 

1,238.20 

61 +60 1.230.00 

62+00 1,230.00 

Project Engineer: Stantec Consulting, Inc. 
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Approximate Methods for the 213 PMF - Right Overbank 
Worksheet for Irregular Channel 

Natural Channel Points 

Station Elevation 
(ft) (ft) 

Stantech Conaultlno Inc 
Project Engineer: Stantec Consulting, Inc. 

FlowMaster "6.0 [614b] 



Cross Section 
Cross Section for Irregular Channel 

Project Description 

Worksheet 11 386 

Flow Element irregular Channel 
Method Manning's Formuk 

Solve For Channel Deoth 

Section Data 

Mannings Coefficient 0.110 
Slope 0.003500 fVft 
Water Surface Elevation 1,229.33 i t  
Elevation Range 1,228.00 to 1,238.20 
Discharge 308.61 cfs 

v : ~ o o . o ~ ~  
H : l  
NTS 

Project Engineer: Stantec Consulting. Inc. 
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Approximate Methods for the 213 PMF - Right Overbank 
Worksheet for Irregular Channel 

Project Description 

Worksheet 11.243 
Flow Element Irregular Channel 
Method Manning's Formuk 
Solve For Channel D e ~ t h  

Input Data 

Slope 0.006200 fVft 
Discharge 306.61 cfs 

O~t ions 

Current Roughness Method Improved Lotter's Method 

Open Channel Weighting Metho improved Lotter's Method 
Closed Channel Weighting Meth Hotton's Method 

Results 

Mannings Coefficient 0.110 
Water Surface Eievation 1,225.64 ft 
Elevation Range 1.224.00 to 1,234.60 

Flow Area 284.3 ftz 
Wetted Perimeter 275.66 ft 
Top Width 275.62 ft 
Actual Depth 1.84 ft 
Critical Elevation 1.224.66 ft 
Critical Slope 0.222741 fVft 
Velocity 1.09 ftis 

Velocity Head 0.02 ft 
Specific Energy 1,225.66 ft 
Froude Number 0.19 

Flow Type Subcritical 

Roughness Segments 

Start End Mannings 
Station Station Coefficient 

Natural Channel Points 

Station Elevation 
lft) iff\ 

o:\28900058\flow rnaster\s~flwZ-3.fm2 Stantech Consulting Inc 

Project Engineer: Stantec Consulting. Inc. 
FlowMaster v6.0 [814b] 



Approximate Methods for the 213 PMF - Right Overbank 
Worksheet for Irregular Channel 

Natural Channel Points 

Station Elevation 
(H) (ft) 

Stantech Consulting Inc 
Project Engineer: Stantec Consulting. Inc. 

FlowMaster v6.0 (614bI 



Cross Section 
Cross Section for Irregular Channel 

Project Description 

Worksheet 11.243 
Flow Eiernent Irregular Channel 

Method Manning's Forrnul; 

Solve For Channel Depth 

Section Data 

Mannings Coefficient 0.110 

slope 0.006200 fVft 
Water Surface Elevation 1,225.64 ft 

Elevation Range 1.224.00 to 1,234.60 
Discharge 308.61 cfs 

~ : 4 0 0 . 0 ~  
H:1 
N T S  

Project Engineer: Stantec Consulting. Inc. 

p:\28900058\flow rnaster\spflw2-3.frn2 Stantech Consulting Inc FlowMaster "6.0 [614b] 
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Approximate Methods for the 213 PMF - Right Overbank 
Worksheet for Irregular Channel 

Project Description 

Worksheet 11.188 

Flow Element Irregular Channel 

Method Manning's Formulz 
Solve For Channel Depth 

Input Data 

Slope 0.003800 fVft 

Discharge 308.61 cfs 

Opt~ons 

Current Roughness Method improved Lotter's Melhod 

Open Channel Weighting Metho Improved Lotter's Method 
Closed Channel Weiahtlno Meth Horton's Method 

Resuils 

Mannings Coefficient 0.110 
Water Surface Elevation 1,222.67 ft 
Elevation Range 1,222.00 to 1,234.90 

Flow Area 522.6 ft2 
Wetted Perimeter 875.03 ft 
Top Width 874.93 ft 
Actual Depth 0.67 ft 
Critical Elevation 1.222.18 f l  
Criticai Slope 0.314278 fVft 
Velocity 0.59 fVs 

Velocity Head 0.01 ft 
Specific Energy 1,222.68 R 
Froude Number 0.13 
Flow Type Subcriticai 

Calculation Messages: 
Fiow is divided. 

Rouohness Seoments 

Start End Mannings 
Station Statlon Coeff~c~ent 

Natural Channel Points 

Station Elevation 
(a, (ft) 

Projed Engineer: Stantec Consulting. Inc. 
p:\28900058\f1ow master\spflw2-3.fm2 Stantech Consulting Ino FlowMasterv6.0 [614b] 
10121199 08:57:06 AM @Haestad Methods. lnc. 37 Brookside Road Waterbury, CT06708 USA (203) 755-1666 Page 1 of 2 



Approximate Methods for the 213 PMF -Right Overbank 
Worksheet for Irregular Channel 

Natural Channel Points 

Station Elevation 
(n) (ft) 

59+00 1.226.00 
67+00 1.224.00 
70+20 1,222.00 
71+10 1,222.00 
71+20 1,224.00 
73+50 1,222.00 
79+40 1,222.00 
79+60 1.224.00 
87+00 1,224.00 
88+80 1,226.00 
89140 1,228.00 
91 +30 1.228.00 
98+40 1,230.00 
99+30 1,230.00 
99+80 1,228.00 

100+40 1,226.00 
101+30 1,226.00 
101+80 1,228.00 

Projed Engineer: Stantec Consulting, Inc. 
FlowMaster "6.0 [614bl 



Cross Section 
Cross Section for Irregular Channel 

Project Description 

Worksheet 11.188 

Flaw Element Irregular Channel 
Method Manning's Formuk 
Solve For Channel Depth 

Section Data 

Mannings Coefficient 0.110 

slope 0.003800 Wft 
Water Surface Elevation 1,222.67 ft 

Elevation Range 1,222.00 to 1.234.90 
Discharge 308.61 cfs 

Project Engineer: Stantec Consulting, lnc. 
p:\28900058\flow rnaster\spflw2-3.fm2 Stantech Consulting Inc FlowMaster "6.0 [614b] 
10121199 08:57:15 AM 0 Haestad Methods, lnc. 37 Brookside Road Waterbuv. CT 06708 USA (203) 755-1666 Page 1 of 1 



Approximate Methods for the 213 PMF - Right Overbank 
Worksheet for Irregular Channel 

Project Descriptlon 

Worksheet 11.129 
FIOW Element Irregular Channel 
Method Manning's Formul; 
Solve For Channel Depth 

input Data 

Slope 0.008600 fUft 
Discharge 308.61 cfs 

Ootions 

Current Roughness Method Improved Lotter's Method 

Open Channel Weighting Metho lmproved Lotter's Method 
Closed Channel Weighting Meth Horton's Method 

Results 

Manninas Coefficient 0.110 
Water Surface Elevation 1.221.09 ft 
Elevation Range 1,220.00 to 1,233.90 
Flow Area 321.8 fP 
Wetted Perimeter 480.59 ft 
Top Widlh 480.58 i t  
Actual Depth 1.09 i t  
Critical Elevation 1,220.49 ft 
Critical Siope 0.252731 Wft 
Velocity 0.96 fVs 
Velocity Head 0.01 ft 
Speciflc Energy 1,221.10 ft 
Froude Number 0.21 
Flow Type Subcritical 

Roughness Segments 

Start End Mannings 
Station Station Coefficient 

Natural Channel Points 

Station Elevation 
(ft) (ft) 

10+00 1.233.90 
20+50 1,232.00 
25+50 1,232.00 
27+60 1,230.00 
29+20 1,230.00 
33+50 1.232.00 
34100 1,230.00 
34+80 1.230.00 
36+50 1,232.00 
42+10 1,232.00 
42+40 1.230.00 
45+90 1,230.00 
46+90 1.232.00 
50+90 1,232.00 

project Engineer: Slantec Consulting. Inc. 
FlowMaster v6.0 [614b) 



Approximate Methods for the 213 PMF - Right Overbank 
Worksheet for Irregular Channel 

Natural Channel Points 

Station Elevation 
(ft) (ft) 

51 +20 1.230.00 

51 +40 1,228.00 

53+50 1.226.00 

57+10 1,224.00 
60+60 1,224.00 

65+90 1,222.00 

68+10 1.222.00 
73+50 1,220.00 
74+60 1,220.00 

76+00 1.222.00 
80+80 1.224.00 
Q0+50 1,224.00 

Q0+80 1.226.00 

92+70 1.226.00 
Q6+20 1,228.00 
99+70 1,228.00 

99+90 1,226.00 
100+40 1.226.00 
102+50 1.228.00 

Project Engineer: Stantec Consulting, Inc. 
p:\28900058\fIow master\spflw2-3.fm2 Stantech Cansultlng Ino FlowMaster "6.0 [614b] 
10121/99 08:57:27 AM Q Haestad Methods, inc. 37 Brookside Road Waterbury. CT 06708 USA (203) 755-1666 Page 2 of 2 



Cross Section 
Cross Section for 1,rregular Channel 

Project Description 

Worksheet 11.129 

Flow Element lrreguiar Channel 
Method Manning's Forrnuk 
Solve For Channel Depth 

Section Data 

Mannings Coefficient 0.110 

Slope 0.008600 ft/ft 
Water Surface Elevation 1,221.09 ft 

Elevation Range 1,220.00 to 1,233.90 
Discharge 308.61 cfs 

Project Engineer: Stantec Consulting. Inc. 
p:\28900058\flow rnaster\spflwZ-3.frn2 Stantech Consulting Inc FiowMasterv5.0 [614b] 
10121199 08:57:36 AM Q Haestad Methods, lnc. 37 Brookslue Road Waterbury. CT 06708 USA (203) 755-1666 Page 1 of 1 



Approximate Methods for the 213 PMF - Right Overbank 
Worksheet for Irregular Channel 

Project Description 

Worksheet 11.030 
Flow Element Irregular Channel 

Method Manning's Formul; 
Solve For Channel Depth 

Input Data 

Siope 0b00400 fVft 

D~scharse 308.61 cfs 

Ootions 

Current Roughness Method Improved Lotter's Method 

Open Channel Weighting Metho improved Lotter's Method 

Closed Channel Weighting Meih Horton's Method 

Results 

Mannings Coefficient 0.110 
Water Surface Elevation 1,221.02 ft 
Elevation Range 1,220.00 to 1,230.00 
Flow Area 1,313.5 ft2 
Wetted Perimeter 1.619.63 ft 

Top Width 1,619.63 ft 
Actual Depth 1.02 ft 
Critical Elevation 1.220.15 fl 
Critical Slope 0.340075 ftlft 
Velocity 0.23 fvs 
Velocity Head 8.58e-4 ft 
Specific Energy 1.221.02 ft 
Froude Number 0.05 
Flow Type Subcritical 

Roughness Segments 

Start End Mannings 
Station Station Coefficient 

1 O+OO 94+30 0,110 

Natural Channel Points 

Stantech Consultino Inc 
Project Engineer: Stantec Consulting, Inc. 

FIowMastervRn Kldhl 



Cross Section 
Cross Section for Irregular Channel 

project Description 

Worksheet 11.030 
Fiow Element Irregular Channel 

Method Manning's Formul; 

Solve For Channel Depth 

Section Data 

Mannings Coefficient 0,110 

slope 0.000400 f ~ f t  
1,221.02 ft Water Surface Elevation 

Elevation Range 1,220.00 to 1,230.00 

Discharge 308.61 cfs 

project Engineer: Stantac Consuitlng, Inc. 

p:\28000058\f10w master\spflwZ-3.fmZ Stantech Consulting Inc FlowMaster "6.0 [614b] 

10/21/99 08:57:57AM @ Haestad Methods. lnc. 37 Brookside Road Waterbury. CT 06708 USA (203) 755-1666 Page 1 of 1 
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Approximate Methods for the 213 PMF - Right Overbank 
Worksheet for Irregular Channel 

e Project Description 

Worksheet 10.980 
Flow Eiement lrreguiar Channel 

Method Manning's Formuk 

Solve For Channel Depth 

Input Data 

Slope 0.014200 ftlfl 
Discharoe 313.09 cfs 

Options 

Current Roughness Method improved Lotter's Method 

Open Channei Weighting Metho improved Lotter's Method 
Closed Channei Weighting Meth Horton's Method 

Mannings Coefficient 0.110 
Water Surface Elevation 1,218.92 ft 

Elevation Range 1,218.00 to 1.228.17 
Flow Area 327.3 ft2 
Wetted Perimeter 714.58 ft 
Top Width 714.58 ft 
Actual Depth 0.92 ft 

Critical Elevation 1.218.53 ft 

e Critical Slope 
Velocity 
Veiocity Head 
Specific Energy 
Froude Number 

0.275293 ftlft 
, 0.96 ftls 

0.01 ft 

Flow Type Subcritical 

Rouahness Searnents 

Start End Mannings 
Station Station Coefficient 

10+00 103+80 0.110 

Naturai Channel Points 

Station Eievation 
(n) (ft) 

Project Engineer: Stantec Consulting. inc. 
p:\28900058\flow masteAspflw2-3.fm2 Stantech Consulting Inc FlowMaster "6.0 [614b] 
10/21/99 08:58:09 AM @ Haestad Methods. lnc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1 of 1 



Cross Section 
Cross Section for Irregular Channel 

Project Description 

Worksheet 10.980 
Flow Element Irregular Channel 

Method Manning's Forrnuk 

Solve For Channel Depth 

~- 

Section Data 

Mannings Coefficient 0.110 

SlOPS 0.014200 fWt 
Water Surface Elevation 1.218.92 ft 
Elevation Range 1,218.00 to 1.228.17 

Discharge 313.09 cfs 

~ : 4 0 0 . 0 ~  
H: l  
NTS 

p:\28900058\flow master\spflwZ-3.fm2 stantech Consultlng Inc 
10l21199 08:58:18 AM @ Haeslad Methods. lnc. 37 Brookside Road Waterbury, CT 06708 USA 

Project Engineer: Stantec Consulting, Inc. 
FiowMaster "6.0 [614b] 
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Approximate Methods for the 213 PMF - Right Overbank 
Worksheet for Irregular Channel 

e Project Description 

Worksheet 10.917 
Flow Element Irregular Channel 
Method Manning's Formuk 
Solve For Channel Deoth 

Input Data 

Slope 0.004500 fVft 
Discharge 591 . I 0  cfs 

O~t ions 

Current Roughness Method Improved Lotter's Method 

Open Channel Weighting Metho.lmproved Lotter's Method 
Closed Channel Weighting Meth Horton's Method 

Results 

Mannings Coefficient 0.110 

Water Surface Elevation 1.216.90 R 
Elevation Range 1,216.00 to 1.224.63 
Flow Area 813.6 ft2 

Wetted Perimeter 1,133.19 ft 
Top Width 1.133.18 A 
Actual Depth 0.90 ft 
Critical Elevation 1,216.28 A 
Critical Slope 0.278832 fVft 
Velocity 0.73 fVs 

Velocity Head 0.01 i t  
specific Energy 1.216.91 ft 
Froude Number 0.15 

Flow Type Subcritical 

Roughness Segments 

Start End Mannlngs 
Statlon Statlon Caefflclent 

1 O+OO 98+30 0.110 

Natural Channel Points 

Station Elevation 
(ff) (ft) 

1 O+OO 1,224.63 

85+30 1,220.00 
88+40 1,220.00 

Project Engineer: Stantec Consulting, Inc. 
p:\28900058\flow mastefispfiw2-3.fm2 Stantech Cansultlng Inc FlowMaster "6.0 [614b] 
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Approximate Methods for the 213 PMF - Right Overbank 
Worksheet for Irregular Channel 

Natural Channel Points 

Station Elevation 
(ft) (ft) 

98+30 1,222.00 

Project Engineer: Stantec Consultlng, Inc. 
p:\28900058\flow master\spflw2-3.fm2 stantech Consulting Inc FlowMaster "6.0 [614b] 
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Cross Section 
Cross Section for Irregular Channel 

Project Description 

Worksheet 10.917 

Flow Element Irregular Channel 
Method Manning's Forrnul: 
Solve For Channel Depth 

Section Data 

Mannings Coefficient 0,110 
Slope 0.004500 fUft 
Water Surface Elevation 1.216.90 ft 
Elevation Range 1,216.00 to 1.224.63 
Discharge 591.10 cfs 

Project Engineer: Stantec Consulting, lnc. 
p:\28900058\f10~ rnaster\spfiwZ-3.frn2 Stantech Consulting Inc FlowMaster v6.O [614b] 
10121199 08:58:38 AM B Haestad Methods. Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1 of 1 



Approximate Methods for the 213 PMF - Right Overbank 
Worksheet for Irregular Channel 

Project Description 

Worksheet 10.862 
Flow Element Irregular Channel 
Method Manning's Formuls 
Solve For Channel Depth 

Input Data 

Slope 0.008200 fVft 
Dlscharoe 920.31 cis 

Options 

Current Roughness Method improved Lotter's Method 
Open Channel Weighting Methoimproved Lotter's Method 
Closed Channel Weighting Meth Horton's Method 

Results 

Mannings Coefficient 0.110 
Water Surface Elevation 1,216.65 ft 
Elevation Range 1,216.00 to 1.224.00 
Flow Area 1,060.2 it2 
Welted Perimeter 1,773.37 ft 
Top Width 1.773.29 f l  
Actual Depth 0.65 ft 
Critical Elevation 1,216.23 ft 
Critical Slope 0.292482 fuft 
Veloclty 0.87 fVs 
Velocity Head 0.01 ft 
Specific Energy 1,216.66 ft 
Froude Number 0.20 
Flow Type Subcritical 

Calculation Messages: 
Flow Is divided. 

Roughness Segments 

Start End Mannings 
Station Station Coefficient 

1 O+OO 90+40 0,110 

Natural Channel Points 

Station Elevation 
(ft) (ft) 

10+00 1,223.37 
11+50 1,222.00 
14+00 1,224.00 
22+10 1.224.00 
34+00 1,222.00 
41+00 1,220.00 

ProJect Engineer: Stantec Consulting, Inc. 
p:\28900058\flow rnaster\spflwz-3.fm2 stantech ~onsult lng lnc FlowMaster "6.0 [614b] 
10121/99 08:58:49 AM O Haesiad Methods, lnc. 37 Brookside Road Waterbury, CT 08708 USA (203) 755-1666 Page 1 of 2 



Approximate Methods for the 213 PMF - Right Overbank 
Worksheet for Irregular Channel 

0 Natural Channel Points 

Station Elevation 
(ft\ Ift) 

Project Engineer: Stantec Consulting, lnc. 
p:\28900058\flow rnaster\spflw2-3.fm2'  tant tech Consulting Inc FlowMaster v6.0 [614b] 
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Cross Section 
Cross Section for Irregular Channel 

Project Description 

Worksheet 10.862 

Flow Element Irregular Channel 
Method Manning's Formul; 

Solve For Channel Depfh 

p~~~ ~~ ~ 

Section Data 

Mannings Coefficient 0.110 
Slope 0.008200 fVft 
Water Surface Elevation 1,216.65 fl 
Elevation Range 1.216.00 to 1.224.00 
Dischar~e 920.31 cfs 

~ : 4 0 0 . 0 [ 1  
H:l 
NTS 

Project Engineer: Stantec Consulting, Inc. 
p:\28900058\flow master\spflwZ-3.fm2 Stantech Consulting Inc FlowMaster v6.0 [614b] 
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Approximate Methods for the 213 PMF - Right Overbank 
Worksheet for Irregular Channel 

Project Description 

Worksheet 10.803 

Flow Element irregular Channel 
Method Manning's Formui: 

Solve For Channel Depth 

inout Data 

Siope 0.002700 ftlft 

Discharge 1,663.18 cfs 

Options 

Current Roughness Method Improved Lotter's Method 

Open Channel Weighting Metholmproved Lotter's Method 
Closed Channel Weiahtino Meth Horton's Method 

Results 

Mannings Coefficient 0.110 
Water Surface Elevation 1,21523 ft 
Elevation Range 1,214.00 to 1,222.00 
Flow Area 2,170.7 ft': 
Wetted Perimeter 1,903.44 ft 
Top Width 1.903.42 ft 
Actual Depth 1.23 ft 
Critical Elevation 1,214.32 ft 
Critical Siope 
Veiocity 
Velocity Head 
Specific Energy 
Froude Number 

Flow Type Subcritical 

Roughness Segments 

Start End Mannings 
Station Station Coefficient 

Natural Channel Points 

Station Elevation 
(ft) (ft) 

Project Engineer: Stantec Consulting. Inc. 
p:\28900058\flow master\spflwZ-3.fm2 Stantech Consulting Inc FlowMaster "6.0 [614b] 
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Approximate Methods for the 213 PMF - Right Overbank 
Worksheet for Irregular Channel 

Natural Channel Points 

Station Elevation 
lft) if!) 

Project Engineer: Stantec Consulting. lnc. 
p:\28900058\flow master\spflw2-3.fm2 stantech Consulting Inc FiowMaster v6.0 [614b] 
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Cross Section 
Cross Section for Irregular Channel 

Project Description 

Worksheet 10.803 

Flow Element Irregular Channel 
Method Manning's Formul; 
Solve For Channel Depth 

Section Data 

Mannings Coefficient 0.110 

siope 0.002700 fvft 
Water Surface Elevation 1,215.23 ff 

Elevation Range 1,214.00 to 1,222.00 
Discharae 1.663.18 cfs 

10+00 20+00 30+00 40+00 5 0 ~ 0 0  60+00 70+00 80+00 go+oo 1oo+oo 

V : ~ O O . O ~  
H:1 
NTS 

Project Engineer: Stantec Consulting. Inc. 
p:\28900058\flow master\spflwz-3.fm2 Stantech Consulting Inc FlowMaster v6.0 [614b] 
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Approximate Methods for the 213 PMF - Right Overbank 
Worksheet for Irregular Channel 

Project Description 

Worksheet 10.699 
Flow Eiement irregular Channel 

Method Manning's Forrnuk 

Solve For Channel Depth 

Slope 0.006500 fVR 

Discharge 2.282.54 cfs 

Options 

Current Roughness Method improved Lotter's Method 

Open Channel Weighting Metho Improved Lotter's Method 
Closed Channel Weighting Meth Horton's Method 

Results 

Mannings Coefficient 0.110 
Water Surface Elevation 1.213.08 ft 
Elevation Range 1,212.00 to 1.218.83 

Flow Area 2.077.3 ft2 
Wetted Perimeter 2,049.72 ft 
Top Width 2.049.68 ft 

Actual Depth 1.08 A 
Critical Elevation 1,212.37 ft 
Critical Slope 0.248300 fVft 
Velocity 1.10 fVs 
Velocity Head 0.02 ft 
Specific Energy 1,213.10 R 
Froude Number 0.19 

Flow Type Subcritlcal 

Roughness Seqrnents 

Natural Channel Points 

Station Elevation 
(ft) (ft) 

59+30 1.214.00 
Proiect Enalneer: Stantec ConsultinQ. Inc. - 

p:\28900058\flow mester\spflw2-3.fm2 Stantech Consulting Inc FiowMaster v6.0 (614bl 
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Approximate Methods for the 213 PMF - Right Overbank 
Worksheet for Irregular Channel 

Natural Channel Polnts 

Statlon Elevat~on 

Project Engineer: Stantec Consulting, Inc. 
FlnwMsctar VC " r P l d h l  



Cross Section 
Cross Section for lrregular Channel 

Project Description 

Worksheet 10.699 
Flow Element Irregular Channel 
Method Manning's Forrnuli 
Solve For Channel Depth 

Section Data 

Mannings Coefficient 0.110 

slope o.006~00 tuft 
Water Surface Elevation 1.213.08 ft 

Elevation Range 1.212.00 to 1,218.83 
Discharge 2,282.54 cfs 

V : ~ O O . O ~  
H:l 
NTS 

Project Engineer: Stantec Consulting. Inc. 
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Approximate Methods for the 213 PMF - Right Overbank 
Worksheet for Irregular Channel 

Project Descr~ptlon 

Worksheet 10 612 
Fiow Element 

Method 
Solve For 

Irregular Channel 
Manning's Formuk 

Channei DeDth 

input Data 

Slope 0.009100 fVft 
Discharge 2,449.24 cfs 

Current Roughness Method Improved Lotter's Method 

Open Channel Weighting Methoimproved Lotter's Method 
Closed Channel Weighting Meth Horton's Method 

Results 

Mannings Coefficient 
Water Surface Elevation 
Elevation Range 

Fiow Area 
Wetted Perimeter 
Top Width 
Actual Depth 
Critical Elevation 
Critical Slope 

Velocity 
Velocity Head 
Specific Energy 1,211.22 ft 
Froude Number 0.23 
Flow Type Subcritical 

Roughness Segments 

Start End Mannings 
Station Station Coefficient 

10+00 87+70 0.110 

Natural Channel Points 

Project Engineer: Stantec Consuiting, inc. 
p:!28900058\fl0~ masterlspflw2-3.fm2 stantech Consulting Inc FlowMaster "6.0 [614b] 
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Cross Section 
Cross Section for Irregular Channel 

Project Description 

Worksheet 10.612 
Flow Element Irregular Channel 
Method Manning's Forrnuli 
Solve For Channel D e ~ t h  

Section Data 

Mannings Coefficient 0.110 

Slope 0.009100 fVft 
Water Surface Eievatlon 1.211.19 ft 

Elevation Range 1.210.00 to 1,216.00 
Discharge 2,449.24 cfs 

V : ~ O O . O ~  
H:1 
NTS 

Project Engineer: Stantec Consulting, Inc. 
p:\28900058\flow master\spflw2-3.fm2 stantec!; consultlns inc FlowMaster v6.0 [614b] 
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Approximate Methods for the 213 PMF - Right Overbank 
Worksheet for Irregular Channel 

Project Descr~pt~on 

Worksheet 10517 

Fiow Element 
Method 
Solve For 

lrregular Channel 
Manning's Formuk 
Channel Deoth 

Input Data 

Slope 0.001400 fVft 

Discharge 3,378.37 cfs 

Options 

Current Roughness Method improved Lotter's Method 

Open Channel Weighting Metholmproved Lotter's Method 
Closed Channel Weighting Meth Horton's Method 

Results 

Mannings Coefficient 
Water Surface Elevation 
Elevation Range 
Flow Area 
Wetted Perimeter 
Top Width 
Actual Depth 

Critical Elevation 
Critical Slope 
Velocity 
Velocity Head 

0.110 
1,210.64 ft 

1.208.00 to 1,214.00 
5,877.0 ft' 

4,845.46 ft 

4,845.39 fl 
2.64 ft 

1,208.60 fl 

Specific Energy 1,210.65 ft 
Froude Number 0.09 
Flow Type Subcritical 

Calculation Messages: 
Flow is divided. 

--- 

Roughness Segments 

Start End Mannings 
Station Station Coefficient 

10+00 98+00 0,110 

Natural Channel Points 

Station Elevation 
(it) (ft) 

10+00 1.212.00 

Project Engineer: Stantec Consulting. Inc. 
p:\28900058\flow master\spflwZ-3.fm2 stantech Consulting Ino FiowMasterv6.0 [614b] 
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Approximate Methods for the 213 PMF - Right Overbank 
Worksheet for Irregular Channel 

Natural Channel Points 

Station Elevation 
if!) fft) 

Project Engineer: Stantec Consulting. Inc. 
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Cross  Section 
Cross  Section for Irregular Channel 

Project Description 

Worksheet 10.527 

Flow Element Irregular Channel 
Method Manning's Formul; 

Solve For Channel Depth 

-- 

Section Data 

Mannings Coefficient 0.110 

Slope 0.001400 fvft 
Water Surface Elevation 1.210.64 ft 

Elevation Range 1,208.00 to 1.214.00 
Discharoe 3.378.37 cfs 

V : ~ O O . O ~  
H:1 
NTS 

Project Engineer: Stantec Consulting, Inc. 
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Approximate Methods for the 213 PMF - Right Overbank 
Worksheet for Irregular Channel 

Project Description 

Worksheet 10.443 
Flow Element Irregular Channel 
Method Manning's Formuit 
Solve For Channel Depth 

Input Data 

slope 0.003700 fuft 
Discharae 3.695.76 cfs 

Options 

Current Roughness Method Improved Lotter's Method 
Open Channel Weighting Metholmproved Lotter's Method 
Closed Channel Weighting Meth Horton's Method 

Results 

Mannings Coefficient 0.110 

Water Surface Elevation 1.208.63 i t  
Elevation Range 1,206.00 to 1,212.00 
Flow Area 4,348.3 fP 
Wetted Perimeter 4.133.41 ft 
Top Width 4.133.02 ft 
Actual Depth 2.63 ft 
Critical Elevation 1,207.21 R 
Critical Slope 0.196955 fUft 
Velocity 0.85 fVs 
Velocity Head 0.01 ft 
Specific Energy 1.208.64 ft 
Froude Number 0.15 
Flow Type Subcritical 

Calculation Messages: 
Flow is divided. 

Roughness Segments 

Start End Mannings 
Station Station Coefficient 

10+00 97+20 0.110 

Natural Channel Points 

Station Elevation 
(ft) (ft) 

10+00 1,211.26 
25100 1,212.00 
29+00 1,212.00 
30+40 1.210.00 
39+40 1,210.00 
40+00 1.208.00 
55+50 1,208.00 
56+00 1.210.00 
56+30 1.210.00 
56+60 1,208.00 

stanteoh Coneultlno Inc 
Project Engineer: Stantec Consulting. Inc. 

FiowMaster vS.0 [614b] 



Approximate Methods for the 213 PMF - Right Overbank 
Worksheet for Irregular Channel 

Project Engineer: Stantec Consulting. Inc. 
p:\28900058\flow master\spflwZ-3.fm2 Stantech Consulting fnc FiowMaster "6.0 [614b] 
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Cross Section 
Cross Section for Irregular Channel 

Project Description 

Worksheet 10.443 
Flow Element Irregular Channel 
Method Manning's Forrnul: 
Solve For Channel Depth 

Section Data 

Mannings Coefficient 0.110 

Slope 0 . 0 0 ~ ~ 0 0  n/ft 
Water Surface Elevation 1,208.63 f l  
Elevation Range 1,206.00 to 1,212.00 

Discharge 3,695.76 cfs 

1.212.00 
1,211 .oo 
1,210.00 
1,209.00 

a !  
1,206.00 
1,207.00 
1,206.00 

10+00 20+00 30+00 40+00 50+00 60+00 70tOO 60+00 90+00 100+00 

V : ~ O O . O ~  
H:1 
NTS 

e ' 

Projsd Engineer: Stantec Consulting. Inc. 
p:W8900058\flow master\spfiwZ-3.fm2 stantech Consultlog Inc FlowMaster "6.0 [814b] 
10121199 09:00:38 AM 0 Haestad Methods. lnc. 37 Brookside Road Waterbury. CT 06708 USA (203) 755-1666 Page 1 of 1 



Approximate Methods for the 213 PMF - Right Overbank 
Worksheet for Irregular Channel 

Project Description 

Worksheet 10.348 
Flow Element Irregular Channel 
Method Manning's Formuk 
Solve For Channel Depth 

input Data 

Slope 0.007900 fVft 

Discharae 3.696.77 cis 

Options 

Current Roughness Method Improved Lotter's Method 

Open Channel Weighting Metho Improved Lotter's Method 
Closed Channel Weighting Meth Horton's Method 

Results 

Mannings Coefficient 0.110 

Water Surface Elevation 1.206.15 ft 
Elevation Range 1.204.00 to 121 0.00 
Flow Area 2,928.0 ft2 
Wetted Perimeter 2.715.23 ft 
Top Width 2,714.81 ft 
Actuai Depth 2.15 ft 
Critical Eievation 1,204.70 fl 
Critical Slope 0.202169 ftlft 

Velocity 1.26 ftls . 
Velocity Head 0.02 i t  
Specific Energy 1,206.17 fl 
Froude Number 0.21 
Flow Type Subcritical 

Roughness Segments 

Natural Channel Points 

Station Eievation 
(ft) (fi) 

10+00 1,209.60 

Project Engineer: Stantec Consulting. Inc. 
p:\28900058\flow mastsr\spflwZ-3.fm2 stantech Consulting Inc FlawMaster "6.0 [614b] 
10121199 09:00:49 AM 0 Haestad Methods, Inc. 37 Brookside Road Waterbury. CT 06708 USA (203) 755-1666 Page 1 of 1 



Cross Section 
Cross Section for Irregular Channel 

Project Description 

Worksheet 10 348 
Flow Element Irregular Channel 

Method Manning's Formulr 

Solve For Channel Depth 

Section Data 

Manninqs Coefficient 0.110 

Slope 0.007900 fVft 
Water Surface Elevation 1,206.15 ft 
Elevation Range 1,204.00 to 1,210.00 

Discharge 3,696.77 cfs 

V : ~ O O . O ~  
H : l  
NTS 

project Engineer: Stantec ConsuWng. Inc. 

p:\28900058\flow master\spflwZ-3.fm2 Stantech Consulting Inc 
FlowMaster v6.O [614bl 

10121199 09:00:59 AM 0 Hsestad Methods, Inc. 37 Brookside Road Waterbury. CT 06708 USA (203) 755-1666 Page 1 of 1 



Approximate Methods for the 213 PMF - Right Overbank 
Worksheet for Irregular Channel 

Project Description 

Worksheet 10.271 

Flow Element Irregular Channel 
Method Manning's Formul: 
Solve For Channel Depth 

Input Data 

Slope 0.000300 fvn 
Discharge 3,696.77 cfs 

options 

Current Roughness Method lmproved Lotter's Method 
Open Channei Weightlng Metho Improved Lotter's Method 

Ciosed Channel Weighting Meth Horton's Method 

Results 

Mannings Coefficient 0.110 

Water Surface Elevation 1,207.54 A 
Elevation Range 1,204.00 to 1.210.00 
Flow Area 9,135.7 ft2 
Wetted Perimeter 4,016.71 ft 

Top Width 4,016.32 ft 
Actual Depth 3.54 ft 
Critical Elevation 1,204.60 R 
Critical Slope 
Velocity 
Veiocity Head 
Specific Energy 1.207.55 ft 
Froude Number 0.05 
Flow Type Subcritical 

Rouahness Seoments 
~~~ ~~ 

Start End Mannings 
Station Station Coefficient 

10+00 68+60 0.110 

Natural Channel Points 

Station Elevation 
(ft) (ft) 

671.30 1,204.00 

Project Engineer: Stantec Consulting. inc. 
p:V6900056\fiow masteAspflw2-3.fm2 stantech s on suiting lnc FlawMaster v6.O [614b] 
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Approximate Methods for the 213 PMF - Right Overbank 
Worksheet for Irregular Channel 

Natural Channel Polnts 

Station Elevation 
(ft) (ft) 

67+70 1.208.00 

68+60 1,208.00 

Proled Engineer: Stantec Consulting. Inc. 
FlawMaster v6.0 [814b] 



Cross Section 
Cross Section for Irregular Channel 

a Project Description 

Worksheet 10.271 - 
Flow Element irregular Channel 

Method Manning's Formul: 
Solve For Channel Deoth 

Section Data 

Mannings Coefficient 0.110 
Slope 0.000300 ftlft 

Water Surface Eievation 1,207.54 ft 
Elevation Range 1,204.00 to 1,210.00 
Discharae 3.696.77 cfs 

Project Engineer: Stantec Consulting. inc. 
p:\28900058\Row master\spflwZ-3.fmZ ~tantecl; Consulting inc FlowMaster "6.0 [614b] 
10121199 09:05:58 AM O Haestad Methods. Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page I of 1 



Approximate Methods for the 213 PMF - Right Overbank 
Worksheet for Irregular Channel 

Project Description 

Worksheet 10.176 
Flow Element Irregular Channel 

Method Manning's Forrnuls 

Solve For Channel Depth 

input Data 

Slope 0.007900 WR 
Discharge 3.696.77 cfs 

Options 

Current Roughness Method lmproved Lotter's Method 

Open Channel Weighting Metho lmproved Lotter's Method 
Closed Channel Weighting Meth Horton's Method 

-- -- - 

Results 

Mannings Coefficient 0.110 
Water Surface Elevation 1,203.53 ft 

Elevation Range 1.202.00 to 1,207.50 
Flow Area 2,760.3 ft' 
Welted Perimeter 2,362.11 ft 
Top Width 2,362.07 ft 
Actual Depth 1.53 fl 
Critical Eievatlon 1,202.68 ft 
Critical Slope 0.224830 fVff 
Velocity 1.33 fVs 
Velocity Head 0.03 ft 
Specific Energy 1.203.56 fl 
Froude Number 0.22 

Fiow Type Subcritical 

Calculation Messages: 
Flow is divided. 

Roughness Segments 

Start End Mannings 
Station Station Coefficient 

10+00 66+90 0.110 

Natural Channel Points 

p:\28900056\flow master\spflw2-3.fm2 
10/21/99 09:01:20 AM @ Hasstad Methods. Inc. 

project Engineer: Stantec Consulting, Inc. 
stantech Consulting inc FlowMaster "6.0 [614b] 

37 Brookside Road Waterbury. CT 06708 USA (203) 755-1666 Page 1 of 2 



Approximate Methods for the 213 PMF - Right Overbank 
Worksheet for Irregular Channel 

Natural Channel Points 

Station Elevation 
(ft) (f0 

Project Engineer: Stantec Consulting, Inc. 

p:\Zt3900058\fiow master\spflwZ-3.frn2 stantech Consulting lnc FlowMaster v6.0 [614b] 
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Cross Section 
Cross Section for Irregular Channel 

Project Descrlptlon 

Worksheet 10.176 

Flow Element Irregular Channel 
Method Manning's Formul: 

Solve For Channel Depth 

Section Data 

Mannlngs Coefficient 0.110 

Slope 0.007900 ftlft 
Water Surface Elevation 1,203.53 ft 

Elevation Range 1,202.00 to 1,207.50 
Discharge 3,696.77 cfs 

V : ~ O O . O ~  
H:l 
NTS 

Project Engineer: Stantec Consulting. Inc. 

p:\28900058\fl0w masteAspflw2-3.fm2  tant tech Conrultlng Inc FlowMaster v6.O (614bl 
10121199 09:01:28 AM @ Haestad Methods. lno. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1 of 1 



Approximate Methods for the 213 PMF - Right Overbank 
Worksheet for Irregular Channel 

@ Droject Description 
Worksheet 10.096 
Flow Element Irregular Channel 

Method Manning's Formui: 

Solve For Channel Depth 

Input Data 

Slope 0.002700 ftlft 

Discharge 3,696.77 cfs 

Options 

Current Roughness Method Improved Lotter's Method 

Open Channel Weighting Metho lmproved Lotter's Method 
Closed Channel Weighting Meth Horton's Method 

Results 

Mannlnas Coefficient 0.110 
Water Surface Elevation 1.201.49 ft 
Elevation Range 1.198.00 to 1.205.16 

Flow Area 3,880.8 ft2 
Wetted Perimeter 2.454.62 ft 

Top Width 2.454.47 ft 
Actual D e ~ t h  3.49 ft 

0 
Critical Elevation 
Critical Slope 
Velocitv " 

Velocity Head 0.01 ft 
Specific Energy 1,201.50 ft 
Froude Number 0.13 
Flow Type Subcritical 

Calculation Messages: 
Flow is divided. 

Roughness Segments 

Start End Mannings 
Station Station Coefficient 

Natural Channel Points 

Station Elevation 
(ft) (ft) 

10+00 1,205.16 

Project Engineer Stantec Consulting, Inc. 
p:\28900058\flow master\spflw2-3.frn2 Stantech Consulting Inc FlowMaster v6.0 [614b] 
10/21/99 09:01:39AM aHaestad Methods. lnc. 37 Bmokside Road Waterbury, CT 06706 USA (203) 755-1666 Page 1 of 2 



Approximate Methods for the 213 PMF - Right Overbank 
Worksheet for Irregular Channel 

Natural Channel Points 

Statbn Elevation 
(ft) (ft) 

48+10 1.200.00 

Stantech Consulting Inc 
Project Engineer: Stantsc Consulting. Inc. 

FlowMaster "6.0 [614b] 



Cross Section 
Cross Section for lrregular Channel 

0 Project Description 

Worksheet 10.096 
Flow Element Irregular Channel 

Method Manning's Formul: 

Solve For Channel Depth 

Section Data 

Mannings Coefficient 0.110 
Slope 0.002700 Wft 
Water Surface Elevation 1,201.49 ft 

Elevation Range 1,198.00 to 1,205.16 
Discharge 3,696.77 Cfs 

v:4oo.o[l 
H : l  
NTS  

Projea Engineer: Stantec Consulting, Inc. 
FlowMaSter v6.0 1614bl 



Approximate Methods for the 213 PMF - Right Overbank 
Worksheet for Irregular Channel 

Project Description 

Worksheet 9.984 
Flow Element Irregular Channel 

Method Manning's Formul; 

Solve For Channel Depth 

Input Data 

Slope 0.000100 Wft 

Discharge 3.696.77 cfs 

Options 

Current Roughness Method Improved Lotter's Method 

Open Channel Weighting Metholmproved Lotter's Method 
Closed Channel Weighting Meth Horton's Method 

Results 

Mannlngs Coefficient 0.110 
Water Surface Elevation 1.201.20 A 
Elevation Range 1,196.00 to 1,204.00 
FIOW Area 14,225.3 f? 
Wetted Perimeter 5,331.22 ft 
Top Width 5,331.00 ft 
Actual Depth 5.20 R 
Critical Elevation 1,197.35 ft 
Critical Slope 0.196992 fWft 
Velocity 0.26 fVs 
Velocity Head 1.05e-3 ft 
Specific Energy 1,201.20 fl 
Fmude Number 0.03 
Flow Type Subcritical 

Roughness Segments 

Start End Mannings 
Station Station Coefficient 

10+00 72+00 0.110 

Natural Channel Points 

Station Elevation 
(rt) (el 
10+00 1,204.00 
13+60 1,202.00 
17+00 1,200.00 
28+30 1,200.00 
34+20 1,198.00 
42+80 1,197.40 
47+20 1.198.00 
53+50 1,196.00 
56+60 1.196.50 
62+60 1,198.00 
62+70 1,200.00 
72+00 1,202.00 

Project Engineer: Stantec Consulting, Inc. 

p:\28900056\flaw msster\spflwZ-3.fm2 Stantech Conauftlng Ino FlowMaster v6.O (614bl 

10121199 09:07:19 AM 0 Hsestad Methods, lnc. 37 Brookside Road Waterbury. CT 06708 USA (203) 755-1666 Page 1 of 1 



Cross Section 
Cross Section for Irregular channel * Project Descrlptlon 

Worksheet 9.984 

Flow Element Irregular Channel 
Method Manning's Formul: 

Solve For Channel Depth 

Section Data 

Mannlngs Coefficient 0.110 
Slope 0.000100 Wft 
Water Surface Elevation 1,201.20 ft 
Elevation Range 1,196.00 to 1,204.00 
Discharge 3,696.77 cfs 

Project Engineer: Stantec Consulting, Inc. 
p:\28900058\flow master\spflw2-3.fm2 Stantech Consulting Inc FlowMester v6.O [614b] 
10/21/99 09:07:37 AM B Haestad Methods, lnc. 37 Brookside Road Waterbury. CT 06708 USA (203) 755-1666 Page 1 of 1 

.- -- - - 

V : ~ O O . O ~  
H:l 
NTS 



Approximate Methods for the 213 PMF - Right Overbank 
Worksheet for Irregular channel 

Project Description 

Worksheet 9.953 

FIOW Element Irregular Channel 
Method Manning's Formul; 
Solve For Channel Depth 

input Data 

Slope 0.000100 fVft 
Discharge 3,696.77 cis 

Options 

Current Roughness Method Improved Lotter's Method 

Open Channel Welghtlng Metholmproved Lotter's Method 

Closed Channel Weighting Meth Horton's Method 

Results 

Mannings Coefficient 0.110 

Water Surface Elevation 1,199.92 ft 
Elevation Range 1,196.00 to 1,202.00 
Flow Area 13,617.8 fta 
Wetted Perimeter 4,780.10 ft 
Top Width 4,780.07 ft 

Actual Depth 3.92 ft 
Critical Elevation 1,196.47 H 
Critical Slope 0.233053 fVft 
Velocity 0.27 fVs 
Velocity Head 1.15e-3 ft 
Specific Energy 1,199.92 ft 

Froude Number 0.03 
Flow Type Subcritical 

Rouahness Segments 

Start End Mannings 
Station Station Coefficient 

1 O+OO 76+20 0.110 

Natural Channel Points 

Station Elevation 
(ft) (ft) 

10+00 1,202.00 

Prqect Engineer: Stantec Consulting. Inc. 
p:\28900058\flow master\spflwZ-3.fm2 Stantech Consulting Inc FiowMasterv6.0 [614b] 

10121199 09:07:48 AM 0 Haestad Methods. lnc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1 of 1 



Cross Section 
Cross Section for Irregular Channel 

Project Description 

Worksheet 9.953 
Flow Element Irregular Channel 

Method Manning's Forrnulz 

Solve For Channel Depth 

Section Data 

Mannings Coefficient 0.110 

Slope 0.000100 Wit 

Water Surface Elevation 1,199.92 i t  
Elevation Range 1,196.00 to 1,202.00 
Discharge 3,696.77 cfs - 

V : ~ O O . O ~  
H : l  
NTS 

Project Engineer: Stantec Consulting, inc. 
p:V8900058\flow rnaster\spflwZ-3.fmZ Stantech Consulting inc FiowMaster v6.O [614b] 
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Approximate Methods for the 213 PMF - Right Overbank 
Worksheet for Irregular Channel 

Project Description 

Worksheet 9.908 
Flow Element Irregular Channel 
Method Manning's Formul: 
Solve For Channel Depth 

Input Data 

Slope 0.009100 fVft 
Discharge 3,696.77 cfs 

Options 

Current Roughness Method improved Lotter's Method 
Open Channel Weighting Metho.improved Lotter's Method 
Closed Channel Weighting Meth Horton's Method 

Results 

Manninss Coefficient 0,110 - 
Water Surface Elevation 1.198.28 ft 
Elevation Range 1,196.50 to 1,203.00 
Flow Area 3.570.0 ft' 
Wetted Perimeter 4,955.88 ft 

Top Width 4,955.88 ft 
Actual Depth 1.78 ft 
Critical Elevation 1,197.43 ft 
Critical Slope 0.227270 fVft 
Velocity 1.04 fVs 
Velocity Head 0.02 ft 
Specific Energy 1.198.29 fl 
Froude Number 0.22 
Flow Type Subcrlticai 

Calculation Messages: 
Flow is divided. 

Roughness Segments 

Start End Mannings 
Station Station Coefficient 

- -- 

Natural Channel Points 

Station Elevation 
Ift) If!) 

Stantech Consulttng ino 
Project Engineer: Stantec Consulting. Inc. 

FlowMaster v6.0 [614b] - . . .  



Cross Section 
Cross Section for Irregular Channel 

0 
-- 

Project Descrlptlon 

Worksheet 9 908 
Flow Element Irregular Channel 

Method Manning's Formulz 
Solve For Channel Deoth 

Section Data 

Mannings Coefficient 0.1 10 
Slope 0.009100 fVft 
Water Surface Elevation 1,198.28 ft 
Elevation Range 1,196.50 to 1,203.00 
Discharge 3.696.77 d s  

~ : 4 0 0 . 0 L  
H:1 
NTS 

Stantech Cansz~ltina Inc 
Project Engineer: Stantec Consulting, inc. 

FlmrrhA-r+nr .,f n I C + l l r l  



Approximate Methods for the 213 PMF - Right Overbank 
Worksheet for Irregular Channel 

Project Description 

Worksheet 9.592 
Flow Element Irregular Channel 

Method Manning's Formuli 

Solve For Channel Depth 

Input Data 

SloDe 0.006100 fVft 

Discharae 3.696.77 cfs 

Options 

Current Roughness Method Improved Lotter's Method 

Open Channel Weighting Metho Improved Lotter's Method 
Closed Channel Weighting Meth Horlon's Method 

Results 

Mannlnas Coefficient 0.110 " 

Water Surface Elevation 1.191.33 ft 
Elevation Range 1,190.00 to 1,197.00 

Flow Area 3,221.3 fta 
Wetted Perimeter 2.839.57 ft 

Top Width 2,839.57 ft 
Actual Depth 1.33 ft 
Critical Elevation 1,190.46 ft 

Critical Slope 0.233150 fUft 
Velocity 1.15 fUs 
Velocity Head 0.02 fl 
Specific Energy 1,191.35 ft 
Froude Number 0.19 

Flow Type Subcritical 

Roughness Segments 

Start End Mannings 
Station Station Coefficient 

10*00 137+20 0.110 

Natural Channel Points 

o:\28900058\flaw mastsr\soflwZ-3.fm2 Stantech Consultlng Inc 
Project Engineer: Stantec Consultlng. Inc. 

FlowMaster - "6.0 . [E14b] . .  



Cross Section 
Cross Section for Irregular Channel 

Project Description 

Worksheet 9.592 

Flow Element Irregular Channel 

Method Manning's Formul; 

Solve For Channel Depth 

Section Data 

Mannings Coefficient 0.110 
Siope 0.006100 Hift 
Water Surface Elevation 1.191.33 ft 
Elevation Range 1.190.00 to 1,197.00 
Discharge 3,696.77 cfs 

V : ~ O O . O ~  
H : l  
NTS 

Project Engineer: Stantec Consulting, Inc. 
p:\28900056\flow rnastehspfiw2-3.frnZ Stantech Consulting Ino FiowMaster "6.0 [614b] 
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Approximate Methods for the 213 PMF - Right Overbank 
Worksheet for lrregular Channel 

Prolect Descri~tion 

Worksheet 8.731 
Flow Element Irregular Channel 

Method Manning's Formul; 
Solve For Channel Depth 

~ - p~~~ 

input Data 

Slope 0.006100 fVft 

Discharae 3.696.77 cfs 

Options 

Current Roughness Method Improved Lotter's Method 
Open Channel Weighting Methoimproved Lotter's Method 

Closed Channel Weighting Meth Horton's Method 

Results 

Mannings Coefficient 0.110 
Water Surface Elevation 1,171.22 ft 
Elevation Range 1.170.00 to 1.175.00 
Flow Area 3.677.6 fta 
Wetted Perimeter 3,954.27 ft 

Top Width 3,954.26 ft 
Actual Depth 1.22 ft 
Critical Elevation 1,170.43 ft 
Critical Slope 0.242924 ftlft 
Velocity 1.01 ftls 
Velocity Head 0.02 ft 

Specific Energy 1,171.23 ft 
Froude Number 0.18 

Flow Type Subcritical 

Caiculation Messages: 
Flow is divided. 

Roughness Segments 

Start End Mannings 
Station Station Coefficient 

10+00 113+00 0.110 

Natural Channel Points 

Project Engineer: Stantec Consulting, lnc. 
p:\28900056\ftow master\spflwZ-3.fm2 Stantech Conrultlng Inc FlowMaster v6.0 [614b] 
10121199 09:08:49 AM Q Haestad Methods. tnc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1 of 1 



Cross Section 
Cross Section for Irregular Channel 

Project Description 

Worksheet 8.731 
Flow Element Irregular Channel 

Method Manning's Formull 

Solve For Channel Depth 

Section Data 

Manninas Coeff~cient 0.110 - 
Slope 0.006100 fvft 
Water Surface Elevation 1,171.22 ft 
Elevation Range 1,170.00 to 1,175.00 

Discharge 3,696.77 cfs 

v : ~ o o . o ~ ~  
H: l  
NTS 

Project Engineer: Stantec Consulting. Inc. 
p:\28900058\flow mastenspflw2-3.fm2 Stantech Consulting Inc FlowMaster v6.O 1614bI 
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Approximate Methods for the 213 PMF - Left Overbank 
Worksheet for Irregular Channel 

Project Description 

Worksheet 11.129 
Flow Element Irregular Channel 
Method Manning's Formui; 
Solve For Channel Depth 

lnout Data 

Slope 0.005500 tuft 
Discharge 34.31 cfs 

- ~ 

Options 

Current Roughness Method improved Lotter's Method 
Open Channel Weighting Metho.lmproved Lotter'S Method 
Closed Channel Weighting Meth Horton's Method 

Results 

Mannings Coefficient 0.022 
Water Surface Elevation 1,220.16 ft 

1,220.00 to 1,231 3 1  Elevation Range 
Flow Area 23.6 ft' 
Wetted Perimeter 151.98 ft 
Top Width 151.95 ft 
Actual Depth 0.16 ft 
Critical Elevation 1,220.12 H 
Critical Slope 0.014246 Wft 
Velocity 1.46 fVs 
Velocity Head 0.03 ft 
Specific Energy 1,220.19 ft 
Froude Number 0.65 
Flow Type Subcrltlcal 

Roughness Segments 

Start End Mannings 
Station Station Coefficient 

1 O+OO 10+60 0.035 

Natural Channei Points 

Station Elevation 
(ft) Lft) 

n . \ ~ ~ o n n n ~ ~ \ ~ , . < . ~  mrctnr\~nh.?.l tm7 Stantech Consultlna Inc 
Project Engineer: Stantec Consulting. Inc. 

FlowMasterv6.0 [614b] 



Approximate Methods for the 213 PMF - Left Overbank 
Worksheet for Irregular Channel 

Natural Channel Points 

Station Elevation 
(ft) ra) 

Project Engineer: Stantec Consulting, Inc. 
p:\28900058\flow master\lob-2-3.frn2 Stantech Conoultlng Inc FlowMaster "6.0 [614b] 
10121199 09:38:39 AM @ Haestad Methods. Inc. 37 Brookside Road Waterbury. CT 06708 USA (203) 755-1666 Page 2 of 2 



Cross Section 
Cross Section for Irregular Channel 

Worksheet 11.129 
Flow Element Irregular Channel 

Method Manning's Forrnuk 

Solve For Channel Depth 

---- ~ ~ -~~p~---~~ ~- ~ ~~~ ~~ ~ ~ ~ 

Section Data 

Mannings Coefficient 0.022 

Slope 0.005500 tuft 
Water Surface Elevation 1,220.16 H 
Eievatlon Range 1,220.00 to 1,231.31 

Discharge 34.31 cfs 

v : 1 o . o L  
H: l  
NTS 

Project Engineer: Stantsc Consulting, Inc. 
p:\28900058\flow master\lob-2-3.fm2 Stantech Consulting Ino FlowMaster v6.0 I614bl 
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Approximate Methods for the 213 PMF - Left Overbank 
Worksheet for Irregular Channel 

Project Description 

Worksheet 11.030 

Flow Eiement irregular Channel 

Method Manning's Formuk 

Solve For Channel D e ~ t h  

input Data 

Slope 0.004500 fffft 
Discharge 38.16 cfs 

Ootions 

Current Roughness Method Improved Lotter's Method 

Open Channel Weighting Metho improved Lotter's Method 
Closed Channel Weighting Meth Horton's Method 

Results 

Mannin~s Coefficient 0.022 - 
Water Surface Elevation 1,113.64 ft 
Elevation Range 1,113.00 to 1,234.00 
Flow Area 17.6 fP 
Wetted Perimeter 54.64 ft 
Top Width 54.63 i t  
Actual Depth 0.64 ft 
Critical Elevation 1.113.55 ft 

a Critical Slope 
veiocity - 
Velocltv Head 
Specific Energy 1.113.72 ft 
Froude Number 0.68 
Flow Tvoe Subcritical 

Roughness Segments 

Start End Mannings 
Station Station Coefficient 

Natural Channel Points 

11+00 1,224.00 

11+10 1,222.00 

Project Engineer: Stantec Consulting. Inc. 
p:V8900058\flow master\iob-2-3.fm2 Stantech Consulting Inc FlowMaster v6.O [614b] 
10121199 09:39:04 AM O Haestad Methods. lnc. 37 Brookside Road Waterbury. CT 06700 USA (203) 755-1666 Page 1 of 2 



Approximate Methods for the 213 PMF - Left Overbank 
Worksheet for Irregular Channel 

Natural Channel Points 

Station Elevation 
(ft) (ft) 

11+20 1,220.00 

Project Engineer: Stantec Consulting. Ino. 

p:\28900058\fiow master\iob-2-3.fm2 Stantech Consulting Inc 
FlowMaster v6.0 [614bl 

10121/88 09:39:04 AM O Haestad Methods. lnc. 37 Brookside Road Waterbu~,  CT 06708 USA (203) 755-1666 Page 2 of 2 



Cross Section 
Cross Section for Irregular Channel 

Project Description 

Worksheet 11.030 
Fiow Element Irregular Channel 
Method Manning's Formuli 
Solve For Channel Depth 

Section Data 

Mannings Coefficient 0.022 
Slope 0.004500 ftfft 
Water Suriace Elevation 1,113.64 fl 
Elevation Range 1,113.00 to 1,234.00 
Discharge 38.16 cfs 

Stantech Consultina Inc 
Project Engineer: Stantec Consulting. inc. 

FlowMaster "6.0 1614bl 



Approximate Methods for the 213 PMF - Left Overbank 
Worksheet for Irregular Channel 

Project Description 

Worksheet 10.996 
Flow Element irregular Channel 

Method Manning's Forrnul; 

Solve For Channel Depth 

input Data 

Slope 0.000100 fVft 
Discharge 38.16 cfs 

Options 

Current Roughness Method Improved Lotter's Method 

Open Channei Weightlng Metho Improved Lotter's Method 
Closed Channel Weightlng Meth Horton's Method 

Results 

Mannings Coefficient 0.018 
Water Surface Elevation 1,214.52 ft 
Elevation Range 1,214.00 to 1,280.00 
Fiow Area 73.9 ft' 
Wetted Perimeter 145.32 ft 
Top Width 145.19 ft 
Actual Depth 0.52 ft 
Critical Elevation 1.214.13 ft 
Critical Slope 0.009653 fVft 
Veiocity 0.52 fVs 
Velocity Head 4.14e-3 ft 
Specific Energy 1,214.52 ft 
Froude Number 0.13 
Flow Type Subcritical 

Rouahness Seaments - - 
Start End Mannlngs 

Station Station Coefficient 

Natural Channel Points 

Station Elevation 
rnl Iftl 

- .~~ .O~~~FFL \+ I , . , . I  m.c+.li~nh_~.? f-? Stantech Consultinu Inc 
Project Engineer: Stantec Consulting, Inc. 

FlowMaster v6.O [614b] 



Approximate Methods for the 213 PMF - Left Overbank 
Worksheet for Irregular Channel 

Natural Channel Points 

?- Station Elevation 

Project Engineer: Stantec Consulting. Inc. 
p:V8900058\flow rnaster\lob-2-3.fm2 Stantech Consulting Inc FlowMaster "6.0 [614bj 
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Cross Section 
Cross Section for Irregular Channel 

Project Description 

Worksheet 10.996 

Flow Element Irregular Channel 
Method Manning's Formuk 
Solve For Channel Depth 

Section Data 

Mannings Coefficient 0.018 

Slope 0.000100 fVft 
Water Surface Elevation 1,214.52 f l  
Elevation Range 1,214.00 to 1,280.00 
Discharge 38.16 cfs 

~ : 4 . 0 [ 1  
H : l  
NTS 

Project Engineer: Stantec Consulting. Inc. 
p:\28900056\flow master\lob-2-3.fm2 Stantech Consulting Ino FlowMaster v6.0 [514b] 

10/21199 093937 AM Q Hasstad Methods, ino. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1 of 1 



Approximate Methods for the 213 PMF - Left Overbank 
Worksheet for Irregular Channel 

e Project Description 

Worksheet 10.980 
Flow Element 
Melhod 

Solve For 

irregular Channei 
Manning's Formuk 

Channel Depth 

input Data 

Siope 0.025100 fWt 

Discharge 38.16 cfs 

Ootions 

Current Roughness Method improved Lotter's Method 

Open Channel Weighting Melho improved Lotter's Method 
Closed Channel Weighting Meth Horton's Method 

Results 

Mannings Coefficient 0.018 
Water Surface Elevation 1.212.15 ft 

Elevation Range 1,212.00 to 1,236.20 
Flow Area 10.5 R2 
Wetted Perimeter 70.82 R 
Top Width 70.81 R 
Actual Depth 0.15 ft 
Critical Elevation 1,212.22 ft 

e Critical Slope 0.008220 ftMt 

Velocity 3.63 fVs 
Velocity Head 0.20 ft 

Specific Energy 1,212.36 ft 

Froude Number 1.66 
Flow Type Supercritical 

Roughness Segments 

Start End Mannings 
Station Station Coefficient 

Natural Channel Points 

10+95 1,212.00 
11+40 1.212.00 

Project Engineer: Stantec Consulting. Inc. 
p:\28900058\flaw master\lob-2-3.fm2 Stantech Consulting Inc FiowMaster v5.0 I614bl 
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Approximate Methods for the 213 PMF - Left Overbank 
Worksheet for irregular Channel 

Natural Channel Points 

Station Elevation 
(ft) (ft) 

11+60 1,212.00 

Prolect Engineer: Stantec Consulting, Inc. 

p:\28900058\flow master\lob-2-3.fm2 Stantech Consulting Inc 
FlowMaster "6.0 [614bl 

10121199 09:39:50 AM B Hsestad Methods, lnc. 37 Brookside Road Waterbury. CT 06708 USA (203) 755-1666 
Page 2 of 2 



Cross Section 
Cross Section for irregular Channel 

Project Description 

Worksheet 10.980 
Flow Eiernent Irregular Channel 

Method Manning's Forrnuk 

Solve For Channel Depth 

Section Data 

Manninas Coefficient 0.018 - 
slope o.oz5100 fun 
Water Surface Elevation 1,212.15 ft 
Elevation Range 1,212.00 to 1.236.20 

Discharge 38.16 cfs 

~ : 3 . 0 b  
H: l  
NTS 

Project Engineer: Stantec Consulting. Inc. 
p:\28900058\flow rnaster\lob-2-3.fmZ Stantech Consulting Inc FlowMaster "6.0 [614b] 
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Approximate Methods for the 213 PMF - Left Overbank 
Worksheet for Irregular Channel 

Project Description 

Worksheet 10.917 

Flow Element Irregular Channel 
Method Manning's Formuk 
Solve For Channel Depth 

Input Data 

Slope 0.003400 Wft 

Discharge 92.93 cfs 

Current Roughness Method Improved Lotter's Method 

Open Channel Weighting Metho Improved Lotter's Method 
Closed Channel Weighting Meth Horton's Method 

Results 

Mannings Coefficient 0.019 
Water Surface Elevation 1,212.36 ft 

Elevation Range 1,212.00 to 1,228.00 
Flow Area 41.2 ft' 
Wetted Perimeter 119.88 ft 

Top Width 119.85 ft 
Actual Depth 0.36 ft 
Critical Elevation 1,212.28 ft 
Critical Slope 0.008000 ftlft 
Velocity 2.26 ftls 
Velocity Head 0.08 ft 
Specific Energy 1.212.44 ft 
Froude Number 0.68 
Flow Type Subcritical 

Rouohness Seaments - " 

Start End Mannings 
Station Station Coefficient 

Natural Channel Points 

Station Elevation 
(ft) (ft) 

Project Engineer: Stantec Consultlng. Inc. 
FlowMsster v8.O [614b] 



Approximate Methods for the 213 PMF - Left Overbank 
Worksheet for Irregular Channel 

Natural Channel Points 

Station Elevation 
(ft) (ft) 

12+25 1,214.00 
12+40 1,216.00 

12+60 1,218.00 
12+90 1,220.00 
13+10 1,222.00 
13+40 1,224.00 
13+80 1,226.00 

13+90 1,225.90 

Project Engineer: Stantec Consulting, inc. 
p:\28900058\flow rnaster\lob-2-3.fm2 Stanteoh Consulting Inc FlowMaster "6.0 [614b] 
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Cross Section 
Cross Section for Irregular Channel 

Proiect Description 

Worksheet 10.917 
Flow Element irregular Channel 

Method Manning's Forrnul; 
Solve For Channel Depth 

p~~ ~ ~ 

Section Data 

Mannings Coefficient 0.019 
Slope 0.003400 fVft 

Water Surface Elevation 1,212.36 ft 
Elevation Range 1,212.00 to 1,226.00 
Discharoe 92.93 cfs 

~ : 3 . 0 [ 1  
H : l  
NTS  

Stantech Consultlne Inc 
Project Engineer: Stantec Consulting. inc. 

FlowMaster v6.O [614bl 



Approximate Methods for the 213 PMF - Left Overbank 
Worksheet for lrregular Channel 

Project Description 

Worksheet 10.862 
Flow Element Irregular Channel 

Method Manning's Formul; 

Solve For Channel Depth 

Input Data 

Slope 0.004100 ltift 

Discharge 133.61 cfs 

Ootions 

Current Roughness Method Improved Loiter's Melhod 

Open Channel Weighting Metho Improved Lotter's Method 
Closed Channel Weighting Meth Horton's Method 

Results 

Manninas Coefficient 0.030 - 
Water Surface Elevation 1.211.46 ft 
Elevation Range 1,210.00 to 1,225.12 
Flow Area 47.2 ft2 

Wetted Perimeter 56.26 ft 
Top Width 56.16 i t  
Actual Depth 1.46 ft 
Critical Elevation 1,211.09 fi 
Critical Slope 
Velocity 
Velocitv Head 

Specific Energy 1,211.59 fl 
Froude Number 0.54 
Flow Type Subcrltical 

Roughness Segments 

Start End Mannings 
Station Station Coefficient 

Natural Channel Points 

Station Elevation 
(ft) (ft) 

10+00 1.224.00 

I I +80 1,210.00 

Project Engineer: Stantec Consulting, inc. 
p:\28900058\flow rnaster\lob-2-3.fm2 Stantech Consulting Inc FlowMaster v6.O [614b] 
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Approximate Methods for the 213 PMF - Left Overbank 
Worksheet for Irregular Channel 

Natural Channel Points 

project Engineer: Stantec Consulting. Inc. 

p:\26900056\flow rnastar\lob-2-3.frn2 stantecl; ~onsult lng lnc 
FlowMaster "6.0 [614b] 

10121199 09:40:30 AM @ Haestad Methods. Inc. 37 Brookside Road Waterbury, CT 08708 USA (203) 755-1666 Page 2 of 2 



Cross Section 
Cross Section for Irregular Channel 

Project Description 

Worksheet 10 862 ... 
Flow Element irregular Channel 
Method Manning's Formul: 

Solve For Channel Dedh 

Section Data 

Mannings Coefficient 0.030 
Slope 0.004100 ftlft 
Water Surface Elevation 1.211.46 ft 

Eleyation Range 1.210.00 to 1,225.12 
Discharge 133.61 cfs 

v : 2 . 0 k  
H: l  
NTS  

Pmject Engineer: Stantec Consulting, inc. 
p:\28900058\fIow rnaster\lob-2-3.fm2 Stantech Consulting Inc FlowMaster "6.0 [614b] 
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Approximate Methods for the 213 PMF - Left Overbank 
Worksheet for Irregular Channel 

Project Description 

Worksheet 10.803 

Flow Element Irregular Channel 

Method Manning's Formult 
Solve For Channel Depth 

Input Data 

Slope 0.004500 fffft 
Discharoe 133.61 cfs 

Options 

Current Roughness Method Improved Lotter's Method 
Open Channel Weightlng Metholmproved Lotter's Method 

Closed Channel Weighting Meth Horton's Method 

Results 

Mannings Coefficient 0.025 
Water Surface Elevation 1,211.09 fl 
Elevation Range 1,210.00 to 1,224.10 

Fiow Area 51.4 fP 
Wetted Perimeter 97.58 fl 
Top Width 97.54 ft 
Actual Depth 1.09 ft 

Critical Elevation 1,210.90 ft 
Critical Slope 0.011877 ftJR 
Velocity 2.60 fVs 
Velocity Head 0.11 ft 
Specific Energy 1.211.19 ft 
Froude Number 0.63 
Flow Type Subcritlcai 

Roughness Segments 

Start End Mannings 
Station Station Coefficient 

10+00 l o t 5 0  0.035 
10+50 11+45 0.015 

11 +45 11+90 0.035 

11+90 13+20 0.015 

13+20 13+65 0.035 

Natural Channel Points 

Station Elevation 
(ft) (ft) 

p:\28900058\flow master\lob-2-3.fm2 
10/21/99 09:40:50 AM O Haestad Methods, inc. 

Project Engineer: Stantec Consulting. Inc. 
stantech C~nsultlng Inc FlowMaster "6.0 [614bl 

37 Brookside Road Waterbury. CT 06708 USA (203) 755-1666 Page 1 of 2 



Approximate Methods for the 213 PMF - Left Overbank 
Worksheet for Irregular Channel 

Natural Channel Points 

Statiotl Elevation 
(fi) (fi) 

Project Engineer: Stantec Consulting, inc. 
p:\28900058\flow master\lob-2-3.fmZ Stantech Consulting inc FiowMaster "6.0 [614b] 
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Cross Section 
Cross Section for Irregular Channel 

Project Description 

Worksheet 10.803 
Flow Element irregular Channel 

Method Manning's Formulr 

Soive For Channel Depth 

I 
Section Data 

Mannings Coefficient 0.025 
slope 0.004500 fvft 
Water Surface Elevation 1,211.09 ft 
Elevation Range 1,210.00 to 1,224.10 
Discharge 133.61 cfs 

~ : 3 . 0 h  
H:1 
NTS 

Project Engineer: Stentec Consulting. Inc. 
FlowMaster v6.0 (614bI 



Approximate Methods for the 213 PMF - Left Overbank 
Worksheet for Irregular Channel 

Project Descrlptlon 

Worksheet 10 699 

Flow Element Irregular Channel 

Method Mann~ng's Formul: 

Solve For Channel Depth 

input Data 

Slope 0.003300 fUft 

Discharoe 133.61 cfs 

Options 

Current Roughness Method improved Lotter's Method 

Open Channel Weighting Metho Improved LOtter's Method 

Closed Channel Weighting Meth Horton's Method 

Results 

Mannings Coefficient 0.019 
Water Surface Elevation 1,210.38 ft 

Elevation Range 1,210.00 to 1.221.50 
Flow Area 59.3 ft2 
Wetted Perimeter 163.64 ft 
Top Width 163.56 ft 
Actual Depth 0.38 ft 
Critical Elevation 1,210.29 ft 

Critical Slope 
Velocity 
Velocity Head 
Specific Energy 
Froude Number 

Flow Type Subcritical 

Roughness Segments 

Start End Mannings 
Station Station Coefficient 

1 O+OO 1 0+40 0.035 
10+40 11+10 0.01 5 
11+10 11t60 0.035 

11+60 12+30 0.015 

12+30 12+95 0.035 

Natural Channel Points 

Station Elevation 
(ft) (ft) 

12+40 1,210.00 

Projea Engineer: Stantec Consulting. Inc. 
p:\28900058\flow masteAlob-2-3.frn2 Stantech Consulting lnc FlowMaster v6.O [614b] 
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Approximate Methods for the 213 PMF - Left Overbank 
Worksheet for Irregular Channel 

Natural Channel Points 

Station Elevation 
lft) lft) 

Project Engineer: Stantec Consultlng. Inc. 
FlowMaster v6.O (614bl 



Cross Section 
Cross Section for Irregular Channel 

~- ~~ ~p~ 

Project Description 

Worksheet 10.699 

Flow Element Irregular Channel 

Method Manning's Formuk 

Solve For Channel Depth 

Section Data 

Manninas Coefficient 0.019 . 
Slope 0.003300 fVfl 
Water Surface Elevation 1,210.38 ft 
Elevation Range 1,210.00 to 1,221.50 
Discharge 133.61 cfs 

v:z.o& 
H : l  
NTS 

Stantech Consulting Inc 
Project Engineer: Stantec Consulting. Inc. 

FlowMaster "6.0 [614b] 



Approximate Methods for the 213 PMF - Left Overbank 
Worksheet for Irregular Channel 

Proiect Description 

Worksheet 10.612 
Flow Element Irregular Channel 
Method Manning's Formuic 

Solve For Channel Depth 

Input Data 

Slope 0.005900 fVft 
Dlscharqe 133.61 cfs 

Options 

Current Roughness Method Improved Lotter's Method 
Open Channel Weighting Methoimproved Lotter's Method 
Closed Channel Weighting Meth Horton's Method 

Results 

Mannings Coefficient 0.019 
Water Surface Elevation 1,208.36 ft 
Elevation Range 1,208.00 to 1,218.00 
Flow Area 45.7 ft2 
Wetted Perimeter 130.97 ft 
Top Width 130.93 ft 
Actual Depth 0.36 ft 

Critical Elevation 1,208.33 ft 
Critical Slope 0.007974 ftlft 
Velocity 2.92 ftls 
Velocity Head 0.13 ft 
Specific Energy 1.208.50 ft 
Froude Number 0.87 
 low Type Subcriticai 

Roushness Segments 

Start End Mannings 
Station Station Coefficient 

10+00 10+50 0.035 
10+50 11COO 0.015 
11+00 11+50 0.035 
11 +50 12+20 0.015 
12+20 12+70 0.035 

Natural Channel Points 

Station Elevation 
(ft) (ft) 

l o t 0 0  1,218.00 
lO+lO 1,216.00 
10+20 1,214.00 
10+35 1,212.00 
l o t45  1,210.00 
10'50 1.210.00 
11+00 1.208.00 
11+50 1,208.00 
12+20 1,208.00 
12+30 1,210.00 

Project Engineer: Stantec Consulting, inc. 
FlowMaster 6.0 [614b] 



Approximate Methods for the 213 PMF - Left Overbank 
Worksheet for Irregular Channel 

0 Natural Channel Points 

Station Elevation 
1 ftl (ftl 

Project Engineer: Stantec Consulting, Inc. 
p:\28900058\flow master\lob-2-3.fm2 Stantech Consulting Inc FlowMaster "6.0 [614b] 
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Cross Section 
Cross Section for Irregular Channel 

Project Description 

Worksheet 10.612 

Flow Element Irregular Channel 

Method Manning's Formuir 

Solve For Cha'nnel Depth 

--- 

Section Data 

Manninss Coefflclent 0,019 . 
Slope 0.005900 Wit 
Water Surface Elevation 1.208.36 A 
Elevation Range 1,208.00 to 1,218.00 

Discharge 133.61 cis 

v : 3 . 0 h  
H: l  
NTS 

Project Engineer: Stantec Consulting. Inc. 

p:\28900058\flow rnaster\lob-2-3.frn2 Stsnteah Coneultlng Inc FlowMaster "6.0 (614bl 
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Approximate Methods for the 213 PMF - Left Overbank 
Worksheet for Irregular Channel 

Project Description 

Worksheet 10.517 

Flow Element Irregular Channel 
Method Manning's Formuls 

Solve For Channel Depth 

Input Data 

slope 0.006700 Wfl 
Discharge 133.61 cfs 

Ootions 

Current Roughness Method Improved Lotter's Method 
Open Channel Weighting Metho Improved Lotter's Method 

Closed Channel Weighting Meth Horton's Method 

Results 

Mannings Coefficient 0.024 
Water Surface Elevation 1,207.57 f l  
Eievation Range 1,207.00 to 1,216.00 
Flow Area 47.2 ft2 
Wetted Perimeter 115.54 R 
Top Width 115.53 ft 
Actual Depth 0.57 ft 
Critical Elevation 1,207.50 fl 
Critical Slope 
Velocity 
Veiocity Head 
Specific Energy 1.207.69 ft 
Froude Number 0.78 
Flow Type Subcriticai 

Roughness Segments 

Start End Mannings 
Station Station Coefficient 

10+00 10+40 0.035 
10+40 l o t 0 5  0.015 
10+95 11 +45 0.035 
11 +45 l2+05 0.015 
12+05 12+45 0.035 

Natural Channel Points 

Station Elevation 
(ft) (ft) 

10+00 1,214.00 

Project Engineer: Stantec Consulting. Inc. 
p:\28900058\flow rnaster\lob-2-3.fmZ Stantech Consulting Inc FlowMaster "6.0 [614b] 
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Station Elevation 
(ft) (ft) 

Approximate Methods for the 213 PMF - Left Overbank 
Worksheet for Irregular Channel 

Natural Channel Poinls 

Stantech Consulting Inc 
Project Engineer: Stantec Consulting. Inc. 

FiowMaster v6.0 [614bl 



Cross Section 
Cross Section for Irregular Channel 

Project Description 

Worksheet 10.517 
Flow Element Irregular Channel 
Method Manning's Formuii 

Solve For Channel Depth 

Section Data 

Mannings Coefficient 0.024 
Slope 0.006700 Wf! 
Water Surface Elevation 1.207.57 ft 

Elevation Range 1,207.00 to 1.216.00 
Discharge 133.61 cfs 

v : z . o L  
H:l  
NTS  

Project Engineer: Stantec Consulting, inc. 
p:\28900058\flow rnaster\lob-2-3.fm2 Stantech Consulting Inr; FlowMaster v6.0 [614b] 
10121199 09:41:56 AM 0 Haestad Methods, lnc. 37 Brookside Road Waterbu~, CT 06708 USA (203) 755-1666 Page 1 of 1 



Approximate Methods for the 213 PMF - Left Overbank 
Worksheet for Irregular Channel 

Project Descrlptlon 

Worksheet 10 443 
Flow Element Irregular Channel 

Method Manning's Formuls 

Solve For Channel Depth 

Input Data 

Slope 0.010000 fVft 

Discharge 133.61 cfs 

Ootlons 

Current Roughness Method Improved Lotter's Method 

Open Channel Weighting Metho Improved Lotter's Method 

Closed Channel Weighting Meth Horton's Method 

Results 

Mannings Coefficient 0.027 
Water Surface Elevation 1,206.67 i t  
Elevation Range 1.206.00 to 1.212.00 
Flow Area 39.3 ft' 
Wetted Perimeter 79.91 ft 
Top Width 79.88 fl 
Actual Depth 0.67 i t  
Critical Elevation 1.206.61 ft 
Critical Slope 0.013995 fVft 
Velocity 3.40 fUs 
Velocity Head 0.18 ft 

Specific Energy 1.206.85 ft 
Froude Number 0.85 

Flow Type Subcritical 

Roughness Segments 

Start End Mannlngs 
Station Station Coefficient 

10+00 10+25 0.035 
10+25 10+90 0.015 

10C90 11+40 0.035 

11+40 11 +90 0.015 

11+90 12+30 0.035 

Natural Channel Points 

12100 1,208.00 
12+15 1.210.00 

Project Engineer: Stantec Consulting, Inc. 

p:\28900058\flow masteAlob-2-3.fm2 Stantech Consulting Inc FlowMaster "6.0 [614bl 
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Approximate Methods for the 213 PMF - Left Overbank 
Worksheet for Irregular Channel 

Natural Channel Polnts 

Station Elevation 
iff) (fl) 

Project Engineer: Stantec Consulting. Inc. 
p:\28900058\flow rnastsr\lob.2-3.fm2 Stantech Consulting Inc FlowMaster v6.0 [614b] 
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cross Section 
Cross Section for Irregular Channel 

Project Description 

Worksheet 10.443 

Flow Element Irregular Channel 
Method Manning's Formulc 

Solve For Channel Depth 

Section Data 

Mannlngs Coefficient 0.027 

Slope 0.010000 ftlft 
Water Surface Elevation 1,206.67 ft 
Elevation Range 1,206.00 to 1,212.00 
Discharge 133.61 cfs 

V:~.OL 
H:l  
NTS 

Stentech Conaultlng Inc 
Project Engineer: Stantec Consuklng. Inc. 

FlowMaster vB.0 [614bJ 



Approximate Methods for the 213 PMF - Left Overbank 
Worksheet for Irregular Channel 

Project Description 

Worksheet 10.348 

Flow Element Irregular Channel 

Method Manning's Formul; 

Solve For Channel Depth 

- 

input Data 

Slope 0 000010 fVfl 
Dlscharoe 133 61 cfs 

Options 

Current Roughness Method Improved Lotter's Method 

Open Channel Weighting Metho lmproved Lotter's Method 
Closed Channel Weighting Meth Horton's Method 

Results 

Mannings Coefficient 0.021 
Water Surface Elevation 1,210.15 f! 
Elevation Range 1.208.00 to 1,216.00 
Flow Area 990.8 ft2 
Wetted Perimeter 2.083.43 ft 
Top Width 2,083.32 ft 
Actual Depth 2.15 ft 
Criticai Elevation 1.208.42 ft 

e Critical Slope 0.010181 ftlft 
Velocity 0.13 fUs 

Velocity Head 2.83e-4 ft 

Specific Energy 1,210.15 ft 
Froude Number 0.03 
Flow Type Subcritical 

Calculation Messages: 
Flow is divided. 

Roughness Seqments 

Start End Mannings 
Station Station Coefficient 

80180 130+00 0.110 

130+00 131+95 0.015 
131+95 132+40 0.035 
132+40 133120 0.015 

Natural Channel Points 

Statlon Elevation 
(it) fft) 

Project Engineer: Stantec Consulting. inc. 
p:\28900058\fIow mastenlob-2-3.fm2 Stanteoh Consulting Inc FiowMaster "6.0 [614b] 
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Approximate Methods for the 213 PMF - Left Overbank 
Worksheet for Irregular Channel 

Natural Channel Points 

Slation Eievatlon 
(ftl (ftl 

Stantach Cansultlna Inc 

Project Engineer: Stantec Consulting, Inc. 
FlowMaster v6.0 1614bl 



Cross Section 
Cross Section for Irregular Channel 

Project Description 

Worksheet 10.348 
Flow Element Irregular Channel 

Method Manning's Formu12 

Solve For Channel Depth 

Section Data 

Mannings Coefficient 0.021 

Slope 0.000010 fVft 
Water Surface Elevation 1,210.15 ft 

Elevation Range 1,208.00 to 1,216.00 
Discharge 133.61 cfs 

v : 2 0 0 . 0 b  
H:1 
NTS 

Project Engineer: Stantec Consulting, inc. 
p:\28900058\flow master\lob-2-3.fm2 Stantech Consulttng !no FiowMaster "6.0 [614b] 
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Approximate Methods for the 213 PMF - Left Overbank 
Worksheet for Irregular Channel 

Project Description 

Worksheet 10.271 
Fiow Element irregular Channel 

Method Manning's Formut 

Solve For Channel Depth 

--- 

input Data 

Slope 0.000100 fUft 
Discharge 133.61 cfs 

Options 

Current Roughness Method improved Lotter's Method 

Open Channel Weighting Metho improved Lotter's Method 
Closed Channel Weighting Meth Horton's Method 

Results 

Mannings Coefticlent 0.110 
Water Surface Elevation 1,207.40 ft 
Elevation Range 1,206.00 to 1.214.00 
Fiow Area 1,130.7 fl* 
Wetted Perimeter 1.381.92 ft 

Top Width 1,381.91 ft 
Actual Depth 1.40 ft 
Critical Elevation 1,206.29 ft 
Critical Slope 0.326376 fWt 
Velocity 0.12 fUs 
Velocity Head 2.17e-4 fl 
Specific Energy 1,207.40 ft 
Froude Number 0.02 

Flow Type Subcflticai 

-- - 

Roughness Segments 

Start End Mannings 
Station Station Coefficient 

1 O+OO 51+00 0.1 10 

Natural Channei Points 

Project Engineer: Stantec Consulting, lnc. 
p:\28900058\flow master\lob-2-3.fm2 Stantech Consulting tnc FiowMaster "6.0 [614b] 
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Cross Section 
Cross Section for Irregular Channel 

Project Description 

Worksheet 10.271 
Flow Element Irregular Channel 

Method Manning's Forrnuig 

Solve For Channel Depth 

Section Data 

Manninas Coefficient 0.110 

Slope 0.000100 ftlft 
Water Surface Elevation 1,207.40 R 
Elevation Range 1,206.00 to 1,214.00 
Discharge 133.61 cis 

Project Engineer: Stantec Consulting. Inc. 
p:\28900058\flow rnaster\lob-2-3.fm2 Stantsch Consulting Inc FlowMaster "6.0 [614b] 
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Approximate Methods for the 213 PMF - Left Overbank 
Worksheet for Irregular Channel 

Project Description 

Worksheet 10.176 
Flow Element Irregular Channel 

Method Manning's Formul; 

Solve For Channel Depth 

Input Data 

Slope 0.004700 fiift 

Discharge 133.61 cfs 

Ootions 

Current Roughness Method lmproved Lotter's Method 

Open Channei Weighting Metho lmproved Loiter's Method 
Closed Channel Weighting Meth Horton's Method 

Resuits 

Manninas Coefficient 0,110 
Water Surface Elevation 1,204.66 ft 
Elevation Range 1,204.00 to 1,212.00 
Flow Area 298.7 fta 
Wetted Perimeter 889.96 ft 
Top Width 889.95 ft 

Actual Depth 0.66 ft 
Criticai Elevation 1,204.29 ft 
Critical Slope 0.331085 fVft 
Velocity 0.45 fVs 
Velocity Head 3.11e-3 ft 
Specific Energy 1,204.66 ft 
Froude Number 0.14 
Flow Type Subcritical 

Roughness Segments 

Start End Mannings 
Station Station Coefficient 

Natural Channel Points 

Station Eievation 
(ft) (ft) 

1 o+oo 1,212.00 
11 +20 1.210.00 
11 +80 1,210.00 
12+20 1,208.00 
20+50 1.206.00 
20+90 1.204.00 
21+10 1,204.00 
47+20 1,206.00 
49+20 1,208.00 

Stantech Consulting Inc 
ProJect Engineer: Stantec Consulting, Inc. 

FlowMaster v6.0 [614b] - . . .  



Cross Section 
Cross Section for Irregular Channel 

Project Description 

Worksheet 10.176 

Flow Element Irregular Channel 
Method Manning's Formuk 
Solve For Channel Deoth 

Section Data 

Mannings Coefficient 0.110 

slope 0.004700 ftift 
Water Surface Elevation 1,204.66 ft 
Elevation Range 1,204.00 to 1,212.00 
Discharge 133.61 cfs 

v :~o .o& 
H: l  
NTS 

Project Engineer: Stantec Consulting, Inc. 
p:\28900058\flow master\lab-2-3.fm2 Stantech Consulting Inc FlowMaster v6.0 [614b] 
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Approximate Methods for the 213 PMF - Left Overbank 
Worksheet for Irregular Channel 

Project Descrlptlon 

Worksheet 10.096 
Flow Element irregular Channel 

Method Manning's Formuk 

Solve For Channel Depth 

Input Data 

Slope 0 004200 fVft 

Discharge 133.61 cfs 

- - 

Options 

Current Roughness Method improved Lotter's Method 

Open Channei Welghttng Metho improved Lotter's Method 
Closed Channel Welohtlna Meth Horton's Method 

Resulls 

Mannings Coefficient 0.110 
Water Surface Elevation 1,203.51 fi 
Elevation Range 1,203.00 to 1,210.00 
Flow Area 378.9 fta 
Wetted Perimeter 1,482.51 ft 
Top Width 1,482.51 ft 
Actual Depth 0.51 fl 
Critical Elevation 1.203.22 fi 
Critical Slope 0.367399 fVft 
Velocity 0.35 fVs 
Velocity Head 1.93e-3 ft 

Specific Energy 1,203.51 i t  
Froude Number 0.12 
Flow Type Subcritical 

Rouohness Searnents - " 

Start End Mannings 
Station Station Coefficient 

Natural Channei Points 

Station Elevation 
(ft) , (ft) 

1 o+oo 1.210.00 
11 +30 1,208.00 
15+10 1,206.00 
19+60 1.204.00 
22+60 1.203.00 
48+60 1.204.00 
49+30 1,206.00 
49+40 1.206.00 
49+60 1,204.00 
59+20 1,204.00 
59+30 1,206.00 
59+60 1,208.00 
60+10 1,210.00 

p:\28900058\flow rnaster\lob-2-3.frn2 
10121/99 09:43:26 AM 0 Haestad Methods, Inc. 

Project Engineer: Stanlec Consulting, inc. 
Stantech Consulting Inc FlowMsster "6.0 [614b] 

37 Brookside Road Waterbuly. CT 06706 USA (203) 755-1666 Page 1 Of 1 



Cross Section 
Cross Section for lrregular Channel 

Project Descrlptlon 

Worksheet 10 096 
Flow Element Irregular Channel 

Method Manning's Forrnuk 

Solve For Channel Depth 

Section Data 

Mannings Coefficient 0.110 
Slope 0.004200 fUft 
Water Suriace Elevation 1.203.51 R 
Elevation Range 1.203.00 to 1,210.00 
Discharge 133.61 cfs 

V : ~ O . O ~  
H:1 
NTS  

Project Engineer: Stantec Consulting. Inc. 
p:\26900058\fiow rnaster\lob-2-3.fm2 Stantech Consulting inc FlowMaster "6.0 [614b] 
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Approximate Methods for the 213 PMF - Left Overbank 
Worksheet for Irregular Channel 

Project Description 

Worksheet 9.984 
~ i o w  Element Irregular Channel 

Method Manning's Formul; 

Solve For Channel Depth 

inout Data 
- 

Stope 0.006100 fVft 
Discharge 936 63 cfs 

Options 

Current Roughness Method Improved Lotter's Method 

Open Channel Welght~ng Metho improved Lotter's Method 
Closed Channel Welghttng Meth Horton's Method 

Results 

Mannings Coefficient 0,110 
Water Surface Elevation 1,202.57 fl 
Elevation Range 1,202.00 to 1,208.00 
Flow Area 1.405.5 ft2 
Wetted Perimeter 2,799.92 ft 

Top Width 2,799.92 ft 
Actual Depth 0.57 ft 
Critical Elevation 1,202.18 ft 
Critical Slope 0.317611 fVft 
Velocity 0.67 fVs 
Velocity Head 0.01 ft 
Specific Energy 1.202.58 ft 
Froude Number 0.17 
FIOW Type Subcritical 

Roughness Segments 

Start End Mannings 
Station Station Coefficient 

Natural Channel Points 

Statlon Elevation 
ift) (ft) 

Project En~ineer: Slantec Consulting, inc. 

p:\28900058\flow master\lob-2-3.fm2 Stanteoh Consulting Inc FlowMaster "6.0 [614b] 
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Cross Section 
Cross Section for Irregular Channel 

Project Description 

Worksheet 9.984 
Flow Element Irregular Channel 

Method Manning's Formui; 
Solve For Channel Depth 

Section Data 

Mannings Coefficient 0.110 

Slope 0.006100 Wfl 
Water Surface Elevation 1,202.57 R 
Elevation Range 1,202.00 to 1,208.00 
Discharge 936.63 cfs 

v : 1 o o . o ~  
H:1 
NTS  

Project Engineer: Stantec Consulting, Inc. 
p:\28900058\fiow master\lob-2-3.fm2 Stantech Consulting inc FlowMasterv6.0 [614b] 
10121199 09:43:58 AM O Haestad Methods. lnc. 37 Brookside Road Waterbuly, CT 06708 USA (203) 755-1666 Page 1 of 1 



Approximate Methods for the 213 PMF - Left Overbank 
Worksheet for Irregular Channel 

- - 

Prejcct Description 

Worksheet 9.953 
Flow Element Irregular Channel 
Method Manning's Formui; 

Solve For Channel Depth 

Input Data 

Slope 0.006700 fVft 
Discharge 936.63 cfs 

Ootions 

Current Roughness Method Improved Lotter's Method 
Open Channel Weighting Metho Improved Lotter's Method 
Ciosed Channel Weighting Meth Horton's Method 

Results 

Manninas Coefficient 0.1 10 " 

Water Suriace Elevation 1,200.86 ft 
Elevation Range 1.200.00 to 1.206.00 
Flow Area 1,024.9 ft" 
Wetted Perimeter 1,364.13 ft 
Top Width 1.364.02 ft 
Actual Depth 0.86 tt 
Critical Elevation 1,200.29 ft 
Critical Slope 0.270360 fUft 
Velocity 0.91 ft/s 
Velocity Head 0.01 ft 
Specific Energy 1,200.88 fl 
Froude Number 0.19 
Flow Type Subcritical 

Calculation Messages: 
Flow is divided. 

Roughness Segments 

Start End Mannings 
Station Station Coefficient 

Natural Channel Points 

Project Engineer: Stantec Consulting. Inc. 
FlowMaster "6.0 LB14bI 



Approximate Methods for the 213 PMF - Left Overbank 
Worksheet for Irregular Channel 

Natural Channel Points 

Station Elevation 
(ft) (n) 

Project Engineer: Stantec Consulting, Inc. 
p:V28900058\flow rnaster\lob-2-3.fm2 Stantech Consulting Inc FlowMaster "6.0 [614b] 
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Cross Sectlon 
Cross Section for Irregular Channel 

- - -- - 
Project Description 

Worksheet 9.953 
Flow Element Irregular Channel 

Method Manning's Formul; 

Solve For Channel Deoth 

Section Data 

Manninas Coefficient 0,110 
Slope 0.006700 fVft 
Water Surface Elevation 1,200.86 f l  
Elevation Range 1,200.00 to 1.206.00 

Discharge 936.63 cfs 

~ : 5 0 . 0 [ 1  
H : l  
NTS 

Project Engineer: Stantec Consulting. Inc. 

p:\26900056\flow rnaster\lob-2.3.fm2 Stantech Consulting In0 FlowMaster v6.0 [614b] 
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Approximate Methods for the 213 PMF - Left Overbank 
Worksheet for lrregular Channel 

Project Description 

Worksheet 9.889 
Flow Element Irregular Channel 

Method Manning's Formul; 
Solve For Channel Depth 

- 

Input Data 

Slope 0 006500 fUft 
Dlscharqe 936 63 cfs 

Options 

Current Roughness Method Improved Lotter's Method 

Open Channel Weighting Melho Improved Lotter's Method 

Closed Channel Weighting Meth Horton's Method 

Results 

Mannings Coefficient 0,110 
Water Surface Elevation 1,200.30 ft 
Elevation Range 1,198.00 to 1,204.00 
Flow Area 1,546.3 ft2 
Wetted Perimeter 3,728.1 1 ft 
Top Width 3,728.04 fi 
Actual Depth 2.30 ft 
Critical Elevation 1.198.95 ft 
Critical Slope 0.188345 fffft 
Velocity 0.61 fffs 
Velocity Head 0.01 ft 

Specific Energy 1,200.30 ft 
Froude Number 0.17 
Flow Type Subcriticai 

Roughness Segments 

Start End Mannings 
Station Station Coefficient 

lO+OO 55+00 0.110 

Natural Channel Points 

Stantech Consulting Inc 
Project Engineer: Stantec Consulting. Inc. 

FlowMasterv6.0 [614b] 



Cross Section 
Cross Section for Irregular Channel 

Project Description 

Worksheet 9.889 
Flow Element Irregular Channel 

Method Manning's Forrnulz 

Solve For Channel Depth 

Section Data 

Mannines Coefficient 0.110 

slope 0.006500 f ~ f t  
Water Surface Elevation 1,200.30 ft 

Elevation Range 1,198.00 to 1,204.00 
Discharge 936.63 cfs 

Project Engineer: Stantec Consulting. Inc. 
p:\28900058\fIow rnasterUob-2-3.frn2 stantech ~onsult lng lnc FiowMaster v6.0 [614b] 
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Approximate Methods for the 213 PMF - Left Overbank 
Worksheet for Irregular Channel 

0 Project Description 

Worksheet 9.692 
Flow Element Irregular Channel 

Method Manning's Forrnul; 

Soive For Channel Depth 

Input Data 

Siope 0.004300 ftlft 
Discharge 936.63 cfs 

Owtions 

Current Roughness Method Improved Lotter's Method 

Open Channel Weighting Metho Improved Lotter's Method 

Closed Channel Weighting Meth Horton's Method 

Results 

Mannings Coefficient 0.110 
Water Surface Elevation 1,194.40 ft 
Elevation Range 1,192.00 to 1.202.00 
Flow Area 1.61 1.9 ft' 
Wetted Perimeter 3,033.70 ft 

Top Width 3,033.58 ft 
Actual Depth 2.40 ft 

Critical Eievation 1.193.28 R 
Crttlcal Siope 0 194840 fVft 
Velocity 0 58 ft/s 
Velocttv Head 001 ft 
Specific Energy 

Froude Number 
Flow Type Subcritical 

Roughness Segments 

Start End Mannings 
Station Station Coefficient 

Natural Channel Points 

Station Elevation 
Ift) Ift) 

Project Engineer: Stantec Consulting. Inc. 
p:\28900058\flow rnaster\lob-Z-3.fmZ Stantech Consulting Inc FlowMaster "6.0 [614b] 
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Cross Section 
Cross Section for Irregular Channel 

Project Description 

Worksheet 9.692 

Flow Element Irregular Channel 

Method Manning's Forrnul; 
Solve For Channel Deoth 

Section Data 

Mannings Coefficient 0.110 

Slope 0.004300 hift 
Water Surface Elevation 1,194.40 ft 

Elevation Range 1.192.00 to 1.202.00 
Dischar~e 936.63 Cfs 

v : 1 0 0 . 0 ~  
H: l  
NTS 

o:\28900058\flow master\lob-2-3.fm2 Stantech Consulting Inc 
Project Engineer: Stantec Consulting, lnc. 

FlowMaster "6.0 (614bl 



Approximate Methods for the 213 PMF - Left Overbank 
Worksheet for Irregular Channel 

Project Descriptton a 
Worksheet 9.492 
Flow Element irregular Channel 

Method Manning's Formuk 

Solve For Channel Depth 

i nw t  Data 

Slope 0.003900 ftifl 

Discharge 936.63 cfs 

Options 

Current Roughness Method Improved Lotter's Method 

Open Channel Weighting Metho improved LOtter'S Method 
Closed Channel Weighting Meth Horton's Method 

Results 

Mannings Coefficient 0.110 
Water Surface Elevation 1.188.79 ft 

Elevation Range 1,186.00 to 1.192.00 
Flow Area 1,053.5 ft2 
Wetted Perimeter 973.71 ft 

Top Width 973.54 ft 

Actual Depth 2.79 ft 
Critical Elevation 1,187.40 ft 
Critical Slope 0.181070 ftift 
Velocity 0.89 Ws 
Velocity Head 0.01 ft 
Specific Energy 1,188.80 ft 
Froude Number 0.15 
Flow Type Subcritical 

RouDhneSs Seaments 

Start End Mannings 
Station Station Coefficient 

10+00 44+20 0.110 

Natural Channel Points 

Station Elevation 
(ft) (ft) 

Stantech Consulttng Ins 
Project Engineer: Stantec Consulting. Inc. 

FlowMastei "6.0 1614bl 



Cross Section 
Cross Section for Irregular Channel 

Project Description 

Worksheet 9.492 
Flow Element Irregular Channel 
Method Manning's Formulz 

Solve For Channel Depth 

Section Data 

Mannings Coenicient 0.110 

Slope 0.003900 ftlft 
Water Surface Elevation 1,188.79 ft 

Elevation Range 1,186.00 to 1.192.00 
Discharge 936.63 cfs 

Pro le~t  Engineer: Stantec Consulting. Inc. 
p:\28800058\flow master\lob-2-3.fm2 Stantech Conaultlng Inc FlowMasterv6.0 [614b] 
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Approximate Methods for the 213 PMF - Left Overbank 
Worksheet for Irregular Channel 

'.I Worksheet 9.318 

Flow Element irregular Channel 

Method Manning's Forrnuii 

Solve For Channel Depth 

input Data 

Slope 0.004700 fWft 

Dlscharae 836.63 cfs 

Options 

Current Roughness Method Improved Lotter's Method 

Open Channel Weighting Metho Improved Lotter's Method 
Closed Channel Weighting Meth Horton's Method 

Results 

Mannings Coefficient 0.110 
Water Surface Elevation 1.186.57 ft 
Elevation Range 1,184.00 to 1,188.00 
Flow Area 1,310.1 ft' 
Wetted Perimeter 1.831.58 ft 
Top Width 1,831.50 ft 
Actual Depth 2.57 ft 
Critical Elevation 1,185.41 R 

0 Critical Slope 0.187274 fWft 

Velocity 0.71 fVs 

Velocity Head 0.01 ft 

Specific Energy 1,186.58 ft 

Froude Number 0.15 

Flow Type Subcritical 

Roughness Segments 

Start End Mannings 
Station Station Coefficient 

13+80 43+70 0.110 

Natural Channel Points 

Station Elevation 
(ft) (ft) 

13+80 1.188.00 

19+80 1.186.00 
22+00 1.184.00 
22+40 1.184.00 

22+70 1,186.00 
34+QO 1.186.00 
43+70 1.188.00 

Project Engineer: Stantec Consuiting, Inc. 
p:\28900058\flow masteAlob-2-3.fm2 Stantech Consulting Ins FlowMaster "6.0 [614bl 
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Cross Section 
Cross Section for lcregular Channel 

Project Description 

Worksheel 9.318 
Flow Element Irregular Channel 
Method Manning's Formuk 

Solve For Channel Depth 

Section Data 

Mannings Coefficient 0.110 

Slope 0.004700 wft 
1,186.57 ft Water Surface Elevation 

Elevation Range 1,184.00 to 1,188.00 
Discharge 936.63 cfs 

0 
Prqect Engineer: Stantec Consuitlng. Inc. 

p:\28Q00058\flow rnaster\lob-2-3.fm2 Stantech Consuiting ino FlowMaster v6.O (614bI 
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Approximate Methods for the 213 PMF - Left Overbank 
Worksheet for Irregular Channel 

Project Description 

Worksheet 9.289 
Flow Element lrreguiar Channel 

Method Manning's Formuk 

Solve For Channel Depth 

inout Data 

Slope 0.013300 fVft 
Discharge 936.81 cfs 

Options 

Current Roughness Method Improved Lotter's Method 

Open Channei Weighting Metho Improved Lotter's Method 
Closed Channel Weighting Meth Horton's Method 

Mannings Coefficient 0.110 
Water Suriace Elevation 1.185.35 ft 
Elevation Range 1.182.00 to 1,186.00 
Flow Area 707.5 ft2 
Wetted Perimeter 903.02 ft 

Top Width 902.74 ft 
Actual Depth 3.35 ft 
Critical Elevation 1,184.66 ft 

0 Critical Slope 
Velocity 
Velocity Head 
Specific Energy 
Froude Number 
Flow Type Subcritical 

Calculation Messages: 
Flow is divided. 

Roushness Seqments 

Start End Mannings 
Station Station Coefficient 

Natural Channei Points 

Station Elevation 
(ft) (it) 

stantech Consulting inc 
Project Engineer: Stantec Consulting. Inc. 

FlowMasterv6.0 1614bl 



Cross Section 
Cross Section for Irregular Channel 

Project Description 

Worksheet 9.289 

Flow Element Irregular Channel 

Method Manning's Formul; 

Solve For Channel Depth 

Section Data 

Manninas Coefficient 0.110 
Slope 0.013300 fUft 
Water Surface Elevation 1.185.35 ft 

Elevation Range 1,182.00 to 1.186.00 
Discharge 936.81 cfs 

v : l o o . o l l  
H : l  
NTS 

Project Engineer: Stantec Consulting. Inc. 

p:\28900058\fiow rnasteAlob-2-3.fm2 Stanteoh Consultlnn Inc FiowMaster "6.0 [614b] 

10121199 09:45:50 AM B Haestad Methods. inc. 37 Brookside Road Waterbuly. CT 06708 USA (203) 755-1666 Page 1 of 1 



WorksheetApproximate Methods for the 213 PMF - Left Overbank 
Worksheet for Irregular Channel 

Project Description 

Worksheet 9.193 

Fiow Element irregular Channel 

Method Manning's Formul; 

Solve For Channel Depth 

input Data 

Siope 0.004500 fVft 
Discharge 936.81 cfs 

Odions 

Current Roughness Method lmproved Lotter's Method 

Open Channel Weighting Metho Improved Lotter's Method 
Closed Channel Weighting Meth Horton's Method 

Results 

Mannlnqs Coefficient 0.110 . 
Water Surface Elevation 1,170.57 f l  
Elevation Range 1,168.00 to 1,186.00 
Fiow Area 579.5 it2 
Wetted Perimeter 243.22 f l  
Top Width 242.53 fl 
Actual Depth 2.57 ft 
Critical Eievation 1,168.83 ft 
Crltlcal Siope 
Veioclty 
Veiocltv Head 
Specific Energy 1,170.61 it 

Froude Number 0.18 
Flow Type Subcritical 

Roughness Segments 

Start End Mannings 
Station Station Coefficient 

Natural Channei Points 

Station Elevation 
(ft) Ift) 

Project Engineer: Stantec Consulting, inc. 
p:\28900058\flow rnaster\lob-2-3.frn2 Stantech Consulting Inc FiowMaster "6.0 [614b] 
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Cross Section 
Cross Section for Irregular Channel 

Project Description 

Worksheet 9.193 
Flow Element Irregular Channel 
Method Manning's Formul: 
Solve For Channel Depth 

Section Data 

Mannings Coefficient 0,110 
Slope 0.004500 fVft 
Water Surface Elevation 1,170.57 ft 
Elevation Range 1.168.00 to 1,186.00 
Discharge 936.81 cfs 

t o o  

~ 4 0 0 . 0 ~  
H : l  
NTS 

Prolect Engineer: Stantec Consulting. Inc. 
FlowMaster v6.O [614b] 



Approximate Methods for the 213 PMF - Left Overbank 
Worksheet for Trapezoidal Channel 

Project Description 

Worksheet Bell Road 

Flow Element Trapezoidal Channe 

Method Manning's Formula 

Solve For Discharge 

Input Data 

Mannings Coefficient 0.020 

Slope 0.000870 ftlfl 
Depth 3.50 ft 
Left Side Slope 3.00 V : H 
Right Side Slope 3.00 V : H 

Bottom Width 48.00 ft 

Results 

Discharge 
Flow Area 
Wetted Perimeter 

Top Width 
Critical Depth 
Criticai Slope 

Veiocity 
Veiocity Head 
Specific Energy 
Froude Number 

Flow Type 

803.02 CfS 
172.1 ft* 

55.38 fl 
50.33 ft 

2.05 ft 

0.004983 ftlft 

4.67 ftls 
0.34 ft 

3.84 ft 
0.44 

Subcritical 

Project Engineer: Stantec Consulting. Inc. 
p:U8900058\flow rnasterllob-2-3.fmZ stantech Consultine inc FlowMaster "6.0 [614b] 
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Approximate Methods for the 113 PMF - Right Overbank 
Worksheet for Irregularchannel 

Project Description 

Worksheet 10.803 
Flow Element Irregular Channel 

Method Manning's Formuli 
Solve For Channel Deoth 

Input Data 

Slope 0.002700 Wft 
Discharge 41.52 cfs 

Outions 

Current Roughness Method lmproved Lotter's Method 

Open Channel Weighting Metho lmproved Lotter's Method 
Closed Channel Weighting Meth Horton's Method 

Results 

Mannlnqs Coefficient 0.110 
Water Surface Elevation 1,216.97 ft 

Elevation Range 1,216.00 to 1,222.00 
Flow Area 64.9 ft' 
Wetted Perimeter 74.62 R 
Top Width 74.48 R 
Actual Depth 0.97 A 
Critical Elevation 1.216.24 ft e Critical Slope 0.285341 ftlit 

Velocity 0.64 ftls 

Velocity Head 0.01 ft 

Specific Energy 1.216.97 ft 

Froude Number 0.12 

Flow Type Subcritical 

Rouahness Seaments 

Start End Mannings 
Station Station Coefficient 

10+00 48+60 0.110 

Natural Channel Points 

Station Elevation 
(ft) (n) 

Project Engineer: Stantec Consulting, Inc. 
p:\28900058\flow rnaster\spflwl-3.fmZ Stantech Consulting Inc FlowMaster "6.0 [614b] 
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Cross Section 
Cross Section foi. Irregular Channel 

Project Description 

Worksheet 10.803 

Flow Element Irregular Channel 
Method Manning's Formul; 
Solve For Channel Depth 

Section Data 

Mannings Coefficient 0,110 
Slope 0.002700 fuft 
Water Surface Elevation 1,216.97 ft 
Elevation Range 1,216.00 to 1,222.00 
Discharge 41.52 cfs 

V : ~ O O . O ~  
H: l  
NTS 

Project Engineer: Stantec Consulting, Inc. 
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Approximate Methods for the 113 PMF - Right Overbank 
Worksheet for Irregular Channel 

Project Description 
Worksheet 

Flow Element 
Method 
Solve For 

10.699 
irregular Channel 
Manning's Formuk 
Channel Deoth 

Input Data 

Slope 0.006500 fun 
Discharge 92.67 cfs 

ODtions 

Current Roughness Method improved Lotter's Method 
Open Channel Weighting Metho Improved Lotter's Method 

Closed Channel Weighting Meth Horton's Method 

-~ -- ~ 

Results 

Mannlngs Coefficient 0.110 
Water Surface Elevation 1,214.93 ft 
Elevation Range 1,214.00 to 1.218.83 
Flow Area 141.5 ft2 
Wetted Perimeter 303.24 ft 
Top Width 303.23 ft 

Actual Depth 0.93 ft 

Critical Elevation 
Critical Slope 
Velocity 
Velocity Head 
Specific Energy 
Froude Number 

Flow Tvoe 

0.01 ft 

1.214.94 ft 
0.17 

Subcritical 

Roughness Segments 

Start End Mannings 
Station Station Coefficient 

Natural Channel Points 

Station Elevation 
(ft) (ftl 

Project Engineer: Stantec Consulting, Inc. 
p:\28900058\flow rnaster\spflw1d.fmZ Stantech Consulting Inc FlowMaster v6.O [614b] 
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Cross Section 
Cross Section for lrregular Channel 

- 

Project Description 

Worksheet 10.699 

Flow Element Irregular Channel 
Method Manning's Formul: 
Solve For Channel Depth 

Section Data 

Mannings Coefflcient 0.110 
Slope 0.006500 ftlft 
Water Surface Elevation 1,214.93 ft 
Elevation Range 1,214.00 to 1,218.83 
Discharge 92.67 cfs 

~ : 4 0 0 . 0 b  
H:1 
NTS 

Project Engineer: Stantec Consulting. Inc. 
p:\28900058\flow master\spfiwl-3,fmz Stantech Cansultlng Inc FlowMaster 6 . 0  [614b] 
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Approximate Methods for the 113 PMF - Right Overbank 
Worksheet for Irregular Channel * Project Description 

Worksheet 10.612 

Flow Element Irregular Channel 
Method Manning's Formui: 
Solve For Channel Depth 

input Data 

Slope 0.009100 fVft 
Discharge 92.67 cfs 

Ootions 

Current Roughness Method improved Lotter's Method 
Open Channel Weighting Metho Improved Lotter's Method 

Closed Channel Weighting Meth Horton's Method 

Results 

Mannings Coefficient 0.110 
Water Surface Elevation 1,212.79 ft 
Elevation Range 1.212.00 to 1.216.00 
Flow Area 114.3 ft2 
Wetted Perimeter 228.81 ft 
Top Width 228.80 ft 
Actual Depth 0.79 ft 
Critical Elevation 1,212.34 ft 

Critical Slope 0.280857 lffft 
Velocity 0.81 ft/s 
Velocity Head 0.01 ft 
Specific Energy 1,212 80 ft 
Froude Number 0.20 

Flow Tvoe Subcritical 

Roughness Segments 

Start End Mannings 
Station Station Coefficient 

Natural Channel Points 

Station Elevation 
(ft) (ft) 

Projea Engineer: Stantec Consulting. inc. 
p:\28900058\flaw master\spflwl-3.fm2 Stantech Consulttng Inc FlowMaster v6.O [614b] 
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Cross Section 
Cross Section for Irregular Channel 

Project Descript~on 

Worksheet 10.612 
Flow Element Irregular Channel 
Method Manning's Formul; 
Solve For Channel Depth 

Section Data 

Mannings Coefficient 0.110 
Slope 0.009100 fVft 

Water Surface Elevation 1,212.79 ft 
Elevation Range 1.212.00 to 1,216.00 

Discharge 92.67 cfs 

V : ~ O O . O ~  
H : l  
NTS 

Project Engineer: Stantec Consulting. Inc. 
p:\28900058\flow master\spflwl-3.frn2 Stantech Consulting Inc FlowMaster "6.0 [614b] 
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Approximate Methods for the 113 PMF - Right Overbank 
Worksheet for irregular Channel 

a Project Description 

Worksheet 10.517 

Flow Element Irregular Channel 
Method Manning's Formul; 
Solve For Channel Depth 

lnout Data 

Slope 0.001400 fVft 

Discharge 194.33 cfs 

Options 

Current Roughness Method Improved Lotter's Method 
Open Channel Weighting Metho Improved Lotter's Method 

Closed Channel Weighting Meth Horton's Method 

Results 

Mannings Coefficient 0.110 
Water Surface Elevation 1.211.31 ft 

Elevation Range 1,210.00 to 1.214.00 
Flow Area 352.1 ft" 
Wetted Perimeter 308.54 ft 

Top Width 308.46 ft 
Actual Depth 1.31 ft 

Critical Elevation 1,210.28 ft 
Critical Slope 0.273429 Wft 
Velocity 0.55 fVs 
Velocity Head 4.73e-3 ft 
Specific Energy 1,211.31 ft 
Froude Number 0.09 
Flow Type Subcritical 

Roughness Seqments 

Start End Mannings 
Station Station Coefficient 

10+00 46+00 0.110 

Natural Channel Points 

Project Engineer: Stantec Consulting, Inc. 
p:\28900058\flow rnaster\spflwl-3.frn2 Stantech Consulting Ino FlowMaster "6.0 [614b] 
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Cross Section 
Cross Section for Irregular Channel 

Project Description 

Worksheet 10.517 

Flow Element irregular Channel 
Method Manning's Formulr 
Solve For Channel Depth 

Section Data 

Mannlngs Coefficient 0.110 

Slope 0.001400 ft/ft 
Water Surface Elevation 1,211.31 fl 
Elevation Range 1,210.00 to 1,214.00 

Discharge 194.33 cfs 

10+00 15+00 20+00 25+00 30+00 35+00 40+00 45+00 50+00 

V : ~ O O . O ~  
H : l  
NTS  

Project Engineer: Stantec Consulting. Inc. 
p:\28900058\flow master\spflwl-3.fm2 Stantech Consulting Inc FlowMsster v6.O [614b] 
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Approximate Methods for the 113 PMF -Right Overbank 
Worksheet for irregular.~hannel 

Project Descr~ption 

Worksheet 10.443 

Flow Element Irregular Channel 

Method Manning's Formuk 
Solve For Channel Depth 

InDut Data 

Slope 0.003700 Wfl 
Discharge 252.98 cfs 

Options 

Current Roughness Method improved Lotter's Method 
Open Channel Weighting Metho Improved Lotter's Method 

Closed Channel Weighting Meth Horton's Method 

Results 

Mannings Coefficient 0.110 
Water Surface Elevation 1,208.47 ft 
Elevation Range 1,208.00 to 1,212.00 

~ i o w  Area 544.1 ftz 
Wetted Perimeter 1,278.09 ft 
Top Width 1,278.06 ft 

Actual Depth 0.47 fl 
Critical Elevation 1,208.12 ft 

Critical Slope 0.358506 Wft 
Velocity 0.46 Ws 
Velocity Head 3.36e-3 ft 
Specific Energy 1.208.48 ft 
Froude Number 0.13 
Flow Type Subcriticai 

Calculation Messages: 
Fiow is divided. 

Roughness Segments 

Start End Mannings 
Station Station Coefficient 

10+00 56+00 0.110 

Natural Channel Points 

Station 
(ft) 

lO+OO 

Elevation 
(ft) 

1,211.26 

Project Engineer: Stantec Consulting. Inc. 
p:\28900058\flow master\spflwl-3.fm2 Stantech Consulting Inc FiowMaster v6.O [614b] 
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Cross Section 
Cross Section for Irregular Channel 

Project Description 

Worksheet 10.443 
Flow Element Irregular Channel 
Method Manning's Formul; 

Solve For Channel Depth 

Section Data 

Mannings Coefficient 0.110 
slope 0.003700 ftlft 
Water Surface Elevation 1,208.47 ft 
Elevation Range 1,208.00 to 1,212.00 
Discharoe 252.98 cfs 

~ : 4 0 0 . 0 ~  
H: l  
NTS 

Stantech Consultlno Inc 
Project Engineer: Stantec Consulting. Inc. 

FlowMaster "6.0 [814b] 



Approximate Methods for the 113 PMF - Right Overbank 
Worksheet for irregular-channel 

Project Description 

Worksheet 10.348 

Flow Element Irregular Channel 
Method Manning's Formuli 
Solve For Channel Deoth 

Input Data 

Slope 0.007900 wft 

Discharge 252.98 cfs 

Options 

Current Roughness Method Improved Lotter's Method 
Open Channel Weighting Metho Improved Lotter's Method 
Closed Channel Weiohtino Meth Horton's Method 

Results 

Mannings Coefficient 0.110 
Water Surface Elevation 1,205.04 ft 
Elevation Range 1.204.00 to 1,210.00 
Flow Area 326.2 ft2 
Wetted Perimeter 628.26 ft 
Top Width 628.23 R 
Actual Depth 1.04 ft 
Critical Elevation 1,204.53 ft 
Critical Slope 0.273813 Wfl 
Velocity 0.78 ftls 
Velocity Head 0.01 fl 
Specific Energy 1.205.05 ft 
Froude Number 0.19 
Flow Type Subcritical 

Rouahness Seoments 
- -  

Start End Mannings 
Station Station Coefficient 

10+00 54+10 0.110 

Natural Channel Points 

Station Elevation 
(ft) (ft) 

P:\28900058\flow masteAspflw1-3.fm2 Stantech Consulting Inc 
Project Engineer: Stantec Consulting. Inc. 

FlowMaster v6.0 1614bl 



Cross Section 
Cross Section for Irregular Channel 

Project Description 

Worksheet 10.348 
Flow Element Irregular Channel 
Method Manning's Formul; 
Solve For Channel Depth 

Section Data 

Mannings Coefficient 0.110 
slope 0.007900 wft 
Water Surface Elevation 1.205.04 ft 
Elevation Range 1.204.00 to 1,210.00 
Discharge 252.98 cfs 

~ : 4 0 0 . 0 ~  
H:l 
NTS 

Stantech Consultlna 1°C 

Project Engineer: Stantec Consulting, Inc. 
FlowMaster v6.0 [614b] 



Approximate Methods for the 113 PMF - Right Overbank 
Worksheet for I'rregular. channel 

0 Project Description - 
Worksheet 10.271 
Flow Element Irregular Channel 
Method Manning's Formuk 
Solve For Channel Depth 

Input Data 

Slope 0.000300 fvft 
Discharqe 252.98 cfs 

Options 

Current Roughness Method lmproved Lotter's Method 
Open Channel Weighting Metho lmproved Lotter's Method 

Closed Channel Weighting Meth Horton's Method 

Results 

Mannings Coefficient 0.110 
Water Surface Elevation 1,206.37 R 
Elevation Range 1.204.00 to 1,210.00 
Flow Area 1,489.0 ft2 
Wetted Perimeter 2,406.20 R 
Top Width 2.406.10 R 
Actual Depth 2.37 ft 
Critical Elevation 1,204.95 R 
Critical Slope 0.204739 Wft 

Velocity 0.17 Ws 
Velocity Head 4.49e-4 ft 
Specific Energy 1,206.38 ft 
Froude Number 0.04 
FIOW Type Subcritical 

Calculation Messages: 
Flow is divided. 

Roughness Segments 

Start End Mannings 
Station Station Coefficient 

- ~ - -  

Natural Channel Points 

Station Elevation 
(ft) (ft) 

IOCOO 1,207.62 
12t00 1,208.00 

201.50 1.210.00 

22+50 1,210.00 
25+20 1,208.00 
27+40 1,208.00 

Project Engineer: Stantec Consulting. Inc. 
p:\28900058\flow maSter\spflwld,fm2 Stantech Coneultlng Inc FlowMasterv6.0 [614b] 
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Approximate Methods for the 113 PMF - Right Overbank 
Worksheet for Irregular channel 

Natural Channel Points 

Station Elevation 
(ftr cftr 

Project Engineer: Stantec Consulting. Ind. 
p:\28900058\flow msster\spflwld,fm2 Stantech Consulting Inc FlowMasterv6.0 [614b] 
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Cross Section 
Cross Section for Irregular Channel 

@ Project Description 

Worksheet 10.271 

Flow Element Irregular Channel 
Method Manning's Forrnulz 
Solve For Channel Depth 

Section Data 

Mannings Coefficient 0.110 
Slope 0.000300 itlit 

Water Surface Elevation 1,206.37 ft 
Elevation Range 1,204.00 to 1,210.00 
Discharge 252.98 cfs 

V : ~ O O . O ~  
H:l 
NTS 

Project Engineer: Stantec Consulting, Inc. 
p:\28900058\flow master\spflwl-3.fm2 Stantech Consulting Inc FlowMaster v6.O [614b] 
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Approximate Methods for the 113 PMF- Right Overbank 
Worksheet for l'rregular. Channel 

Project Description 

Worksheet 10.176 

Fiow Element irregular Channel 
Method Manning's Formul; 
Solve For Channel D e ~ t h  

Input Data 

Slope 0.002700 fuft 

Discharge 252.98 cfs 

Ootions 

Current Roughness Method Improved Lotter's Method 
Open Channel Weighting Metho lmproved Lotter's Method 

Closed Channel Weighting Meth Horton's Method 

Results 

Mannings Coefficient 0,110 
Water Surface Elevation 1,202.77 ft 
Elevation Range 1,202.00 to 1.207.50 
Flow Area 573.4 ftz 
Wetted Perimeter 1,150.72 ft 

Top Width 1.150.71 ft 
Actual Depth 0.77 ft 
Critical Elevation 1.202.29 ft 
Critical Slope 0.315387 fVft 
Velocity 0.44 fUs 
Velocity Head 3.02e-3 ft 
Specific Energy 1.202.78 ft 
Froude Number 0.11 
Flow T v ~ e  Subcritical 

Roughness Segments 

start End Mannings 
Station Station Coefficient 

10+00 54+00 0.110 

Natural Channel Points 

Station Elevation 
(ft) (ft) 

Project Engineer: Stantec Consulting. Inc. 
p:\28900058\flow master\spflwl-3.fm2 Stantech Consulting Inc FiowMaster v6.0 [614b] 
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Cross Section 
Cross Section for Irregular Channel 

Project Description 

Worksheet 10.176 

Flow Element irregular Channel 
Method Manning's Formul: 
Solve For Channel Depth 

Section Data 

Mannings Coefficient 0.110 

Slope 0.002700 ftlft 
Water Surface Elevation 1.202.77 ft 
Elevation Range 1.202.00 to 1.207.50 
Discharge 252.98 cfs 

~ : 4 0 0 . 0 [ 1  
H : l  
NTS  

Project Engineer: Stantec Consult~ng. inc. 
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Approximate Methods for the 113 PMF,- Right Overbank 
Worksheet for 1rregular.Channel 

Project Description 

Worksheet 10.096 

Flow Element irregular Channel 
Method Manning's Formuli 
Solve For Channel Depth 

Innut Data 

Slope 0.002700 fuft 
Discharge 252.98 cfs 

p~ - - -~ ~-~ -~ 

Options 

Current Roughness Method Improved Lotter's Method 

Open Channel Weighting Methoimproved Lotter's Method 
Closed Channel Weiahtino Meth Horlon's Method 

Results 

Mannings Coefficient 0.110 
Water Surface Elevation 1.201.02 ft 
Elevation Range 1,200.00 to 1,205.16 
Flow Area 451.6 ft2 
Wetted Perimeter 633.41 ft 
Top Width 633.40 ft 

Actual Depth 1.02 fl 
Critical Elevation 1,200.29 ft 
Critical Slope 0.280443 ftlft 

Velocity 0.56 ftls 
Velocity Head 4.888-3 ft 

Specific Energy 1.201.03 fl 
Froude Number 0.12 
Flow Type Subcrltical 

Rouahness Seaments 

Start End Mannings 
Station Station Coefficient 

10+00 47+10 0.110 

Natural Channel Points 

Station Elevation 
(n) (ft) 

1 O+OO 1,205.16 

21+00 1,204.00 

27+40 1.204.00 

34+30 1,202.00 

35+60 1,202.00 

39+20 1,200.00 

41+70 1,200.00 
45+60 1,202.00 
47+10 1.202.00 

Project Engineer: Stantec Consulting. inc. 

p:\28900058\flow mastebpflwld.fm2 Stantech Cansultlng Inc FlowMasterv6.0 [614b] 
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Cross Section 
Cross Section for Irregular Channel 

Project Description 

Worksheet 10.096 

Flow Element irregular Channel 
Method Manning's Forrnuk 
Solve For Channel Depth 

- 

Sealon Data 

Mann~ngs Coeff~c~ent 0 110 
Slope 0.002700 ftlA 

Water Surface Elevation 1.201.02 ft 
Elevation Range 1.200.00 to 1,205.16 
Discharge 252.98 cfs 

~ : 4 0 0 . 0 ~  
H:1 
NTS 

Project Engineer: Stantec Consulting, Inc. 
p:W8900058\flow rnaster\spflwld.fm2 Stantech Consulting Inc FlowMaster v6.O (614bl 
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Approximate Methods for the 113 PMF - Right Overbank 
Worksheet for lrregular.channel 

Project Description 

Worksheet 9.984 

FIOW Element Irregular Channel 
Method Manning's Formul; 

Solve For Channel Depth 

Inuut Data 

Slope 0.000100 ftlft 

Discharge 252.98 cfs 

- - -  - 

options 

Current Roughness Method Improved Lotter's Method 

Open Channel Weighting Metho Improved Lotter's Method 
Closed Channel Weighting Meth Horton's Method 

Results 

Mannlngs Coefficient 0.110 

Water Surface Elevation 1,198.07 ft 
Elevation Range 1.196.00 to 1,204.00 
Flow Area 2.218.9 ft' 
Wetted Perimeter 2,861.74 ft 
Top Width 2,861.72 ft 
Actual Depth 2.07 ft 
Critical Elevation 1.196.45 ft 
Critical Slope 0.290155 ftlft 
Velocity 0.11 fVs 
Velocity Head 2.02e-4 ft 
Specific Energy 1.198.07 ft 
Froude Number 0.02 
Flow Type Subcritical 

Roughness Segments 

Start End Mannlngs 
Station Station Coefficient 

10+00 62+70 0.110 

Natural Channel Points 

Station Elevation 
(fl) (ft) 

10+00 1,204.00 

Project Engineer: Stantec Consulting. Inc. 

p:\28900058\f1ow mester\spflwl-3.frnZ Stantech Consulting Inc FlowMaster "6.0 [614b] 
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Gross Section 
Cross Section foi. Irregular channel 

0 Project Description 

Worksheet 9.984 
Flow Element irregular Channel 

Method Manning's Formuiz 

Solve For Channel Deoth 

Section Data 

Mannings Coefficient 0.110 

Slope 0.000100 fVft 
Water Surface Elevation 1,198.07 ft 
Elevation Range 1,196.00 to 1,204.00 
Discharge 252.98 cfs 

Stantech Consulting Inc 

V : ~ O O . O ~  
H: l  
NTS 

Project Engineer: Stantec Consulting, Inc. 
FlowMaster v6.0 [614bl 



Approximate Methods for the 113 PMF - Right Overbank 
Worksheet for lrregular.Channel 

Proiect Descriotion 

Worksheet 9.953 
Flow Element irregular Channel 

Method Manning's Formul; 
Solve For Channel Depth 

Input Data 

Slope 0.000100 fUft 
Discharae 252.98 cfs 

Options 

Current Roughness Method improved Lotter's Method 

Open Channel Weighting Metho Improved Lotter's Method 
Closed Channel Weighting Meth Horton's Method 

Resuits 

Mannings Coefficient 0.110 
Water Surface Elevation 1,196.94 fl 
Elevation Range 1,196.00 to 1,202.00 
Flow Area 2,149.9 ft2 
Wetted Perimeter 2.644.40 ft 
Top Width 2,644.38 ft 
Actual Depth 0.94 ft 

Critical Elevation 1.196.08 ft 
Critical Slope 0.4101 33 fUft 
Velocity 0.12 fUs 

Velocity Head 2.15e-4 ft 

Specific Energy 1,196.94 ft 
Froude Number 0.02 

FLOW Type Subcritical 

Roughness Segments 

Start End Mannings 
Station Station Coefficient 

Natural Channel Points 

Station Elevation 
ift) iftI 

Project Enalneer: Stantec Consultlng. Inc. 
p:\28900058\fiow rnaster\spflwld.fmZ Stantech Consulting inc FiowMaster "6.0 [614b] 
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Cross Section 
Cross Section foi- Irregular Channel 

a Project Description 
Worksheet 9.953 
Flow Element Irregular Channel 
Method Manning's Forrnuk 
Solve For Channel Depth 

Section Data 

Mannings Coefficient 0.110 

slope o.000100 ft/fl 
Water Surface Elevation 1.196.94 fl 

Elevation Range 1.196.00 to 1,202.00 
Discharge 252.98 cfs 

10+00 20+00 30+00 40 +O 0 50+00 60 +O 0 70+00 80+00 

V : ~ O O . O ~  
H:1 
NTS 

Project Engineer: Stantec Consulting. Inc. 
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Approximate Methods for the 113 PMF - Right Overbank 
Worksheet for Irregular Channel 

Project Description 

Worksheet 9.908 
Flow Element Irregular Channel 
Method Manning's Formulz 
Solve For Channel Depth 

i nw t  Data 

Slope 0.006100 ftlft 

Discharge 252.98 cfs 

Options 

Current Roughness Method Improved Lotter's Method 
Open Channel Weighting Metholmproved Lotter's Method 
Closed Channel Weighting Meth Horton's Method 

Results 

Mannlngs Coefficient 0.110 
Water Surface Elevation 1.195.53 ft 
Elevation Range 1.194.00 to 1,200.00 
Flow Area 387.5 ft2 
Wetted Perimeter 796.24 ft 
Top Width 796.07 fl 
Actual Depth 1.53 ft 
Critical Elevation 1.194.57 R 
Critical Slope 0.226908 fVft 
Velocity 0.65 fVs 
Velocity Head 0.01 ft 
Specific Energy 1,195.54 ft 

Froude Number 0.16 
Flow Type Subcritical 

Calculation Messages: 
Flow Is divided. 

Roughness Segments 

Start End Mannings 
Station Station Coefficient 

rn+nn ~i +7n n i l n  

Natural Channel Points 

Station Elevation 
(ft) (ft) 

1 o+oo 1,200.00 

Project Engineer: Stantec Consulting, lnc. 
p:!28900058\flow master\spflwl-3.fm2 Stantech Consulting Inc FlowMasterv6.0 [614b] 
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Approximate Methods for the 113 PMF - Right Overbank 
Worksheet for Irregular Channel 

a Natural Channel Points 
-. 

Station Elevation 
lftl fft) 

Project Engineer. Stantec Consulting, Inc. 
p:U8900058\flow master\spflwi-S.fm2 Stantech Consulting Inc FlowMaster v6.0 [6141)] 
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Cross Section 
Cross Section foi. Irregular Channel 

Project Description 

Worksheet 9.908 

 low Element Irregular Channel 
Method Manning's Formuli 
Solve For Channel Depth 

Section Data 

Mannings Coefficient 0.110 

Slope 0.006100 fUft 
Water Surface Elevation 1,195.53 ft 

Elevation Range 1.194.00 to 1.200.00 
Discharge 252.98 cfs 

V : ~ O O . O ~  
H : l  
NTS 

Project Engineer: Stantec Consulting, Inc. 

p:\28900058\flow master\spflwl-3.fm2 Stantech Consulting Inc FlowMasterv6 0 [614b] 
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Approximate Methods for the 113 PMF -Right Overbank 
Worksheet for li.regular.~hannel 

0 Project Description 

Worksheet 9.794 

Flow Element Irregular Channel 
Method Manning's Formuk 
Solve For Channel Depth 

input Data 

Slope 0.006100 fun 
Discharqe 252.98 cfs 

Options 

Current Roughness Method Improved Lotter's Method 
Open Channel Weighting Methaimproved Lotter's Method 
Closed Channel Weighting Meth Horton's Method 

Results 

Mannings Coefficient 0.110 
Water Surface Elevation 1.192.35 ft 

Elevation Range 1.192.00 to 1.196.60 
Flow Area 506.6 ft2 
Wetted Perimeter 1.555.73 ft 
Top Width 1.555.73 N 
Actual Depth 0.35 ft 
Critical Elevation 1.192.10 N 

Critical Slope 0.379863 fVft 
Velocity 0.50 fWs 
Velocity Head 3.88e-3 ft 
Specific Energy 1,192.35 ft 
Froude Number 0.15 
Flow Type Subcritical 

Roughness Segments 

Start End Mannings 
Station Station Coefficient 

Natural Channei Points 

Station Elevation 
c ft, (ftl 

Project Engineer: Stantec Consulting, inc. 
p:\28900058\flow master\spflwld.frnZ Stantech Consulting Inc FlowMaster "6.0 [614b] 
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Cross Section 
Cross Section for Irregular Channel 

Project Description 

Worksheet 9.794 
Flow Element Irregular Channel 

Method Manning's Formuk 

Solve For Channel Depth 

Section Data 

Manninas Coefficient 0.110 - 
slope 0.006100 fVfl 
Water Surface Elevation 1,192.35 ft 

Elevation Ranae 1,192.00 to 1.196.60 - 
Discharge 252.98 cfs 

V : ~ O O . O ~  
H : l  
NTS 

Project Engineer: Stantec Consulting. Inc. 
FlowMasterv6.0~6l4bI 



Approximate Methods for the 113 PMF - Right Overbank 
Worksheet for Irregular Channel 

@ Project Description 
Worksheet 9.592 

Flow Element irregular Channel 
Method Manning's Formuk 
Solve For Channel Depth 

inDut Data 

Slope 0.006100 ftlft 
Discharge 252.98 cfs 

- ~ -~ 

Options 

Current Roughness Method improved Lotter's Method 
Open Channei Weighting Metho improved Lotter's Method 

Closed Channel Weiuhtino Meth Horton's Method 

Results 

Mannings Coefficient 0.110 

Water Surface Elevation 1,188.76 fl 
Elevation Range 1,188.00 to 1,192.00 
Flow Area 456.2 ft' 

Wetted Perimeter 1,197.04 ft 
Top Width 1,197.04 ft 
Actual Depth 0.76 ft 
Critical Eievation 
Critical Slope 
Velocity 
Velocity Head 
Specific Energy 
Froude Number 
Flow Type Subcritical 

Roughness Searnents 

Natural Channei Points 

Project Engineer: Stantec Consulting. Inc. 
p:\28900058\fiow master\spflwl-3.fmZ Stantech Consulting Inc FlowMasterv6.0 [614b] 
10/21199 09:15:45 AM Q Haestad Methods. lnc. 37 Brookside Road Waterbuly. CT 06708 USA (203) 755-1666 Page 1 of 1 



Cross Section 
Cross Section for Irregular Channel 

Proiect Descriotlon 

Worksheet 9.592 
Flow Element irregular Channel 
Method Manning's Formuk 
Solve For Channel Depth 

Section Data 

Manninas Coefficient 0.110 

Slope 0.006100 ftlft 
Water Surface Elevation 1,188.76 fl 
Elevation Range 1.188.00 to 1.192.00 
Discharge 252.98 cfs 

~ : 3 0 0 . 0 1 1  
H : l  
NTS 

Project Engineer: Stantec Consulting. Inc. 

p:\28900058\fiow masteflspflwld.fm2 Stantech Conrultlng Ino FlowMaster "6.0 [614b] 
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Approximate Methods for the 113 PMF - Right Overbank 
Worksheet for Irregular Channel 

a Project Descrlptlon - 
Worksheet 9.367 

Flow Element Irregular Channel 

Method Manning's Formuk 
Solve For Channel Depth 

input Data 

Slope 0.000610 ftlft 
Discharge 252.98 cfs 

Options 

Current Roughness Method Improved Lotter's Method 
Open Channel Weighting Metho lmproved Lotter's Method 

Closed Channel Weighting Meth Horton's Method 

Results 

Mannings Coefficient 0.110 
Water Surface Elevation 1,183.42 ft 
Eievation Range 1.182.00 to 1.188.00 
Flow Area 652.4 ft2 

Wetted Perimeter 520.64 ft 
Top Width 520.49 ft 
Actual Depth 1.42 fl 
Critical Elevation 1,182.23 R 
Critical Slope 0.290169 Wft 
Velocity 0.39 fVs 
Velocity Head 2.34e-3 ft 
Specific Energy 1,183.42 ft 
Froude Number 0.06 
 low Type Subcritical 

Roughness Segments 

Start End Mannings 
Station Station Coefficient 

Natural Channel Points 

Station Elevation 
lft, lft) 

Project Engineer: Stantec Consulting, inc. 
p:\28900058\flow rnaster\spflwl-3.fm2 Stantech Consulting Inc FlowMaster v6.O [614b] 
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Cross Section 
Cross Section foi. Irregular Channel 

Worksheet 9.367 

Flow Element Irregular Channel 
Method Manning's Formul; 
Solve For Channel Depth 

Section Data 

Mannlngs Coefficient 0.110 
Slope 0.000610 fVfl 

Water Surface Elevation 1,183.42 ft 
Elevation Range 1,182.00 to 1.188.00 

Discharge 252.98 cfs 

V : ~ O O . O ~  
H: l  
NTS 

Stantech Consulting Inc 
Projea Engineer: Stantec Consulting, lnc. 

FlowMaster "6.0 [614b] 



Approximate Methods for the 113 PMF - Right Overbank 
Worksheet for li*regular.~hannel 

a Project Description - 
Worksheet 9.318 

Flow Element Irregular Channel 
Method Manning's Formuk 

Solve For Channel Depth 

input Data 

Slope 0.000610 fVft 

Discharge 252.98 cfs 

Ootions 
-- 

Current Roughness Method Improved Lotter's Method 

Open Channel Weighting Metho improved Lotter's Method 

Closed Channel Weighting Meth Horlon's Method 

Results 

Mannings Coefficient 0.110 

Water Surface Elevation 1,181.16 ft 
Elevation Range 1,180.00 to 1,184.00 
Flow Area 957.0 if 
Wetted Perimeter 1,356.96 ft 
Top Width 1,356.96 ft 
Actual D e ~ t h  1.16 fl 
Critical Elevation 
Critical Slope 
VelociW 

Velocity Head 1.09e-3 it 
Specific Energy 1,181.16 ft 
Froude Number 0.06 
Flow Type Subcritical 

Roughness Segments 

Start End Mannings 
Station Station Coefficient 

Natural Channel Points 

Station Elevation 
(it) (it) 

Project Engineer: Stantec Consulting. Inc. 
p:\28900058\flow master\spnwl-3.fm2 Stantech Consulting inc FlowMaster v6.0 [614b] 
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Cross Section 
Cross Section for Irregular Channel 

Proiect Descrietion 

Worksheet 9.318 

Flow Element irregular Channel 
Method Manning's Formulz 
Solve For Channel Depth 

Section Data 

Mannings Coefficient 0.110 
Slope 0.000610 Wfl 
Water Surface Elevation 1.181.1% fl 
Elevation Range 1,180.00 to 1,184.00 
Discharoe 252.98 cfs 

V : ~ O O . O ~  
H: l  
NTS 

Project Engineer: Stantec Consulting, Inc. 
p:\28900058\flow master\spfCl-3.fm2 Stantech Coneultlng Inc FlowMaster "5.0 [614b] 
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Approximate Methods for the 113 PMF- Right Overbank 
Worksheet for lrregular-Channel 

Project Description 

Worksheet 9.289 

Flow Element Irregular Channel 
Method Manning's Formuk 
Solve For Channel Depth 

Input Data 

Slope 0.000610 fVft 

Discharge 252.98 cfs 

Options 

Current Roughness Method lmproved Lotter's Method 
Open Channel Weighting Metho lmproved Lotter's Method 

Closed Channel Weiahtina Meth Horton's Method 

Results 

Mannings Coefficient 0.110 
Water Sulface Elevation 1,180.80 ft 
Elevation Range 1,178.00 to 1.182.00 
Flow Area 981.8 ft2 
Wetted Perimeter 1,446.35 fl 
Top Width 1.445.95 fl 
Actual Deptn 2.80 fl 
Critical Elevation 1,179.96 A 
Critical Slope 0.163835 fVft 
Velocity 0.26 fVs 
Velocity Head l.03e-3 ft 

Specific Energy 1,180.80 ft 
Froude Number 0.06 
Flow Type Subcritical 

Roughness Segments 

Start End Mannings 
Station Station Coefficient 

1 O+OO 48+00 0.110 

Natural Channel Points 

Station Eievation 
(ft) (ft) 

Stantech Consulting Inc 
Prcject Engineer: Stantec Consulting, Inc. 

FlowMaster "6.0 1614bl 



Cross Section 
Cross Section foi  Irregular channel 

Proiect Descriotion 

Worksheet 9.289 
Flow Element Irregular Channel 
Method Manning's Formul: 
Solve For Channel Depth 

Section Data 

Mannings Coefficient 0.110 

Slope 0.000610 tuft 
Water Surface Elevation 1,180.80 fl 
Elevation Range 1.178.00 to 1,182.00 

Discharae 252.98 cfs 

NTS  

project Engineer: Stantec Consulting. Inc. 
p:\28900058\flow master\spflwl-3.fm2 Stantech Consulting Inc FlowMaster v6.O [614b] 
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Approximate Methods for the 113 PMF - Right Overbank 
Worksheet for Irregular Channel 

@ Project Description 

Worksheet 
Flow Element 
Method 
Solve For 

9.129 

irreguiar Channel 
Manning's Formul; 
Channel D e ~ t h  

Input Data 

Slope 0.000610 Wft 

Discharge 252.98 cfs 

Odlons 

Current Roughness Method improved Lotter's Method 
Open Channel Weighting Metho Improved Lotter's Method 

Closed Channel Weighting Meth Horton's Method 

Results 

Mannings Coefficient 0.110 
Water Surface Elevation 1,178.52 ft 
Elevation Range 1.176.00 to 1,182.00 
Flow Area 1.211.2 ft2 
Wetted Perimeter 2,445.29 ft 
Top Width 2,444.88 ft 
Actual Depth 2.52 ft 

ab 
Critical Elevation 1,178.07 ft 

Critical Slope 0.417028 ftlft 
Velocity 0.21 ftis 
Velocity Head 6.78e-4 ft 
Specific Energy 1,178.52 fl 
Froude Number 0.05 
Flow Type Subcritical 

Rouuhness Seaments - " 

Start End Mannings 
Station Station Coefficient 

Natural Channel Points 

Station Elevation 
(f0 (ft) 

Project Engineer: Stantec Consulting, Inc. 
p:\28900058\flow rnaster\spflwld.fm2 Stantech Consulting Inc FiowMaster v6.0 [614b] 
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Cross Section 
Cross Section for Irregular Channel 

Project Description 

Worksheet 9.129 

Flow Element Irregular Channel 
Method Manning's Formuk 
Solve For Channel Depth 

Section Data 

Mannings Coefficient 0.110 
Slope 0.000610 ftlft 
Water Surface Elevation 1,178.52 ft 
Elevation Range 1,178.00 to 1,182.00 

Discharge 252.98 cfs 

~ : 4 0 0 . 0 [ 1  
H:1 
NTS  

Project Engineer: Stantec Consulting, Inc. 
p:\28900058\flow rnasteflspflwl-3.frn2 Stantech Consulting Inc FlowMaster "6.0 [614b] 
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Approximate Methods for the 113 PMF - Right Overbank 
Worksheet for Irregular Channel 

0 Project Description 
Worksheet 
Flow Element 
Method 
Solve For 

8.994 
Irregular Channel 
Manning's Formuk 
Channel Deoth 

Input Data 

Slope 0.000610 fvfl 
Discharge 252.98 cfs 

Options 

Current Roughness Method Improved Lotter's Method 
Open Channel Weighting Metho.lmproved Lotter's Method 
Closed Channel Weighting Meth Horton's Method 

- p~ 

Results 

Mannings Coefficient 0.110 
Water Surface Elevation 1,176.47 fl 
Elevation Range 1.176.00 to 1,178.00 
Flow Area 1.296.8 ft2 
Wetted Perimeter 2,900.57 ft 
Top Width 2,900.57 ft 
Actual Depth 0.47 ft 
Critical Elevation 
Critical Slope 
Velocity 
Velocity Head 
Specific Energy 
Froude Number 
Flow Type Subcritical 

Roughness Segments 

Start End Mannings 
Station Station Coefficient 

Natural Channel Points 

Station Elevation 
(ft) (ft) 

Stantech Consulting Inc 
Project Engineer: Stantec Consulting, Inc. 

FI~wMester VR 0 lfildhl 



Cross Section 
Cross Section for Irregular Channel 

Project Description 

Worksheet 8.994 
Flow Element irregular Channel 

Method Manning's Formuk 
Solve For Channel Depth 

Section Data 

Mannings Coefficient 0.110 
Slope 0.000610 ftlft 

Water Surface Elevation 1.176.47 ft 
Elevation Range 1.176.00 to 1.178.00 
Discharge 252.98 cfs 

V : ~ O O . O ~  
H : l  
NTS 

project Engineer: Stantec Consulting. inc. 
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Approximate Methods for the 113 PMF- Right Overbank 
Worksheet for li.regular-Channel 

a Project Description 

Worksheet 8.936 

Flow Element irregular Channel 

Method Manning's Formuk 

Solve For Channel Depth 

Inout Data 

Slope 0.000610 fuft 

Discharge 252.98 cfs 

- - - 

Optlons 

Current Roughness Method improved Lotter's Method 
Open Channel Weiqhtlna Metholmoroved Lotter's Method - - 
Closed Channel Weighting Meth Horton's Method 

Results 

Mannings Coefficient 0.1 10 
Water Surface Elevation 1,176.28 f l  
Elevation Range 1.174.00 to 1,178.00 
Flow Area 1,258.9 ft2 
Wetted Perimeter 2,693.29 fi 
Top Width 2,693.19 ft 
Actual Depth 2.28 ft 

Critical Elevation 
Critical Slope 
Velocity 
Velocity Head 
Specific Energy 
Froude Number 
Flow Type Subcritical 

Roughness Segments 

Start End Mannings 
Station Station Coefficient 

10+00 50+70 0.110 

Natural Channel Points 

Project Engineer: Stantec Consulting, Inc. 
p:\28900058\flow master\spflwld.fmZ Stantech Consulting inc FiowMaster v6.O [614b] 
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Cross Section 
Cross Section foi. Irregular Channel 

Project Description 

Worksheet 8.936 
Flow Element Irregular Channel 
Method Manning's Forrnuk 
Solve For Channel Depth 

Section Data 

Mannings Coefficient 0.110 
Slope 0.000610 fVft 
Water Surface Elevation 1,176.28 ft 
Elevation Range 1,174.00 to 1,178.00 

Discharge 252.08 cfs 

~ : 4 0 0 . 0 \  
H:l 
NTS 

Project Engineer: stsntec Consulting, lnc. 
p:\28900058\flow master\spfiwl-3.fm2 Stantech Consultlng Inc FlowMaster v6.0 I614bI 
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Approximate Methods for the 113 PMF - Right Overbank 
Worksheet for lrregular Channel 

Project Description 

Worksheet 8.807 

Flow Element Irregular Channel 
Method Manning's Forrnui; 
Solve For Channel Depth 

Input Data 

Slope 0.000610 Wft 
Discharge 252.98 cfs 

-- 

Options 

current Roughness Method Improved Lotter's Method 
Open Channel Weighting Metho lmproved Lotter's Method 

Closed Channel Weiahtina Meth Horton's Method 

Results 

Mannings Coefficient 0.110 
Water Surface Elevation 1.168.61 ft 
Elevation Range 1.166.99 to 1,174.00 
Flow Area 1.083.7 Itz 
Wetted Perimeter 1,851.48 ft 
Top Width 1,851.27 f l  
Actual Depth 1.62 ft 
Critical Elevation 1,168.05 ft 
Critical Slope 0.385556 ftlft 
Velocity 0.23 Ws 
Velocity Head 8.47e-4 R 
Specific Energy 1,168.62 ft 
Froude Number 0.05 
Flow Type Subcritical 

Calculation Messages: 
Flow is divided. 

Roughness Segments 

Start End Mannings 
Station Station Coefficient 

I O+OO 54+80 0.110 

Natural Channei Points 

Station Elevation 
(ft) (It) 

lO+OO 1.173.60 

Project Engineer: Stantec Consulting, Inc. 
p:\28900058\fIow rnaster\spflwld.fmz Stantech Consulting lno FlowMaster v6.O [814b] 
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Approximate Methods for the 113 PMF - Right Overbank 
Worksheet for Irregular Channel 

Natural Channel Points 

Station Elevation 
(ft) (fi) 

20+61 1,168.00 

Stantech Consultlno Inc 
Project Engineer: Stantec Consulting. inc. 

FlowMaster v6.0 [614b] 



Cross Section 
Cross Section for Irregular Channel 

Proiect DescriDticn 

Worksheet 8.807 

Flow Element Irregular Channel 
Method Manning's Formuk 
Solve For Channel Depth 

Section Data 

Mannings Coefficient 0.110 

Slope 0.000610 fWfl 
Water Surface Elevation 1,168.61 fl 
Elevation Range 1,166.99 to 1,174.00 
Discharge 252.98 cfs 

10+00 15+00 20+00 25+00 30+00 35+00 40+00 45+f)o 50+00 55+00 

~ : 4 0 0 . 0 [ 1  
H:1 
NTS 

Projea Engineer: Stantec Consulting. Inc. 
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Approximate Methods for the 113 PMF - Right Overbank 
Worksheet for irregular.~hannel 

Project Descriptlon 

Worksheet 8.655 
Flow Element Irregular Channel 
Method Manning's Formuk 
Solve For Channel D e ~ t h  

Input Data 

Slope 0.000610 fun 

Discharge 252.98 cfs 

Options 

Current Roughness Method Improved Loner's Method 

Open Channel Weighting Metho improved Lotter's Method 
Closed Channel Weighting Meth Horton's Method 

Results 

Mannings Coefficient 0.110 
Water Surface Elevation 1,158.48 ft 
Elevation Range 1,157.50 to 1,171.40 
Flow Area 769.2 ft2 
Wetted Perimeter 785.88 ft 
Top Width 784.37 ft 
Actual Depth 0.98 ft 

Critical Elevation 1,157.65 ft 
Critical Slope 0.333211 ftlft 
Velocity 0.33 ftls 
Velocity Head 1.68e-3 ft 

Specific Energy 1,158.49 ft 
Froude Number 0.06 
Flow Type Subcritical 

Calculation Messages: 
Flow is divided. 

Roughness Segments 

Start End Mannings 
Station Station Coefficient 

10+00 51+20 0.110 

Natural Channel Points 

Station Elevation 
(ft) tftl 

Project Engineer: Stantec Consulting. Inc. 
p:\28900058\flow master\spflwl-3.frn2 Stantech Consulting Inc FlowMaster v6.0 I614bl 
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Approximate Methods for the 113 PMF - Right Overbank 
Worksheet for Irregular Channel 

0 Natural Channel Points 
- 

Station Elevation 
(n) (ft) 

31 COO 1,157.50 

Project Engineer: Stantec Consulting, Inc. 
p:\28900058\flow master\spflwl-3.fm2 Stantech Consulting Inc 

FlowMaster v6.O [614b] 10/21199 09:18:19 AM 0 Haestad Methods. lnc. 37 Brookside Road Waterbury. CT06708 USA (203) 755-1666 
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Cross Section 
Cross Section for Irregular channel 

Proiect Description 

Worksheet 8.655 
Flow Element Irregular Channel 

Method Manning's Formui; 

Solve For Channel Depth 

Section Data 

Mannings Coefficient 0.110 

Slope 0.000610 Wft 
Water Surface Eievatlon 1,158.48 ft 
Elevation Range 1,157.50 to 1.171.40 
Discharge 252.98 cfs 

~ : 4 0 0 . 0 L  
H : l  
NTS 

Project Engineer: Stantec Consulting. Inc. 

p:\28900058\flow master\spflwl-3.fmZ Stantech Consulting Inc FlowMaster v6.0 [614b] 
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APPENDIX B 

MANNING'S N-VALUE REACH LIMITS AND PHOTOGRAPH LOCATIONS 



I Legend clientl~mject 
ClTT OF PEORWGLENDALE BWNDPRY 1 FLOOD CONTROL DISTRICT OF MRICOPA WUNTf 

NEW RNER SPILLWAY DELINEATION mows 
(01 PHOTNRARI VlEWDlRECTKXl AND COCATDN AND MANHINOS Y VALUE PHOTO LOCATlMlS 

Flgum No. 
--- -& - -*z B1 

ntle 
ljl Aerial Photo 1 



(01 PHOTOGRMH VlENDlRECTlON AND LOCATION 

crienwkijea 
FLOODCONTROL DISTRICT OF MARlWPA COUNTY 
NEWRIVER SPlLLWAr MLPIEATDN FLOWS 
AND hWNN1NG-S "n'VAUJE PHOT0LOCATK)EIS 

flwm NO. - 
B3 

h e  
Aerial Photo 3 





Table B-1 
Determination of Manning's Roughness Coefficients by FCDMC Method 

Project: New River Dam Spillway Delineation 
Steam: New River 

Reach Description: X-SEC 8.655 THROUGH X-SEC 11.644 

By: PJE Date: 9/28/98 
Checked By: Date: 

Channel Bed Material 

Obstructions 

egree of Meandering 

Mannings Page 1 of 4 10113199 



Table B-1 
Determination of Manning's n Value by FCDMC Method 

Project: New River Dam Spillway Delineation 
Steam: New River 

Reach Description: X-SEC 11.644 THROUGH X-SEC 11.949 

By: PJE Date: 9128198 

Channel Bed Material 

Variations in Channel 

Mannings .. Page 2 of 4 . 



Table B-1 
Determination of Manning's n Value by FCDMC Method 

Project: New River Dam Spillway Delineation 
Steam: New River 

Reach Description: X-SEC 11.949 THROUGH X-SEC 13.918 

By: PJE Date: 9/28/98 
Checked By: Date: 

' 
Channel Bed Material 

Mannings Page 3 of 4 10113199 



Table B-1 
Determination of Manning's n Value by FCDMC Method 

Project: New River Dam Spillway Delineation 
Steam: New River 

Reach Description: X-SEC 13.918 TO DAM 

Bv: PJE Date: 



I Table B-2 

New River Dam Spillway Delineation Study 
Estimation of the Effects of Flow on Vegetation 

Assumptions: 1) Use average hydraulic properities for each reach. 
2) Hydraulic properioties are based on one-third PMF discharges. 
3) Use proceedures cited in "Method to Estimate Effects of Flow-induced Vegetation Changes on Channel Conveyances of 

Streams in Central Arizona. 

Average Average Average Average 
Reach Channel Hydraulic W.S. Invert 

Reach Length Velocity Radius Siope Slope d50 SP t  o SP2 t  , SP-SP2 t , , t ,  
feet f PS feet fffft fffft feet ft-lblslft2 lblft2 ft-lblslft2 lblft2 ft-lbls/ft2 

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) 
1 16,357 7.7 4.95 0.0070 0.0074 0.26 16.69 2.29 5.91 0.0033 10.75 694 
2 1,569 8.3 4.31 0.0057 0.0060 0.26 12.71 1.61 5.91 0.0033 6.80 486 
3 10,282 6.6 4.49 0.0091 0.01 46 0.26 16.84 4.09 5.69 0.0033 11.15 1238 
4 14,301 5.8 3.42 0.0052 0.0092 0.26 6.43 1.96 7.27 0.0033 -0.83 595 

Notes: 
(I)  Reach identification. 
(2) Reach length. 
(3) Average channel velocity for reach: 
(4) Average hydraulic radius for reach. 
(5) Average water surface evelavation for reach. 
(6) Average invert dope for reach. 
(7) Estimated d,, bed material grain size for reach. 

(8) Stream Power = SP= 62.4 RS,V R=(4), Sw = (5) and V = (3) 

(9) Shear Stress = t o  =62.4RS0 R=(4), So = (6) 

(10) Vegetation- susceptibility threshold = SP2= 2.054~:~~' Kv = Vegetation- susceptibility Index 

(1 1) Critical Shear Stress = f, = 0.0127 d,, 
(12) If positive value vegetation will bend over at peak flows. 
(13) Ratio of shear stress to critical shear stress 

I Chan Veg ADjustrnent Page 1 1011 3199 



Table B-3 
Urban Roughness Coefficient 

Project: New Rive Dam Spillway Delineation 
Client: FCDMC 

Stantec Project Number: 28900058 

Calculated by: PJE 
Check by: MCG 

Date: 3/26/99 

nu = n,(l .5(WTNV0)+(1-WT~,)~Lf0.5) Eq. 6.12 , Drainage Design Manual for Maricopa County, Hydraulics 

Lo = Individual length between buildings measured parallel to flow, ft Lo = Ll+L2+L3 ...+ Ln 

LT = Total length of the floodplain, including buildings, ft 

W, = Clear width between buildings, measured perpendicular to flow, fl W, = WI+W2+W3 ...+ Wn 

WT = Total width of the floodplain, including buildings, ft 

no = initial roughness coefficient 

nu = adjusted urban roughness coemcient 

Assume: Width of buildings = 50' 
Length of opening between buildings = 100 
Determine nu for two rows of building and apply to entire subdivision. 
Assume that fences have no effect on roughness 
Row of buildings perpendicular to flow. 

URBAN n value a 





Photograph 1 
East flow path downstream of emergency spillway 

Photograph 2 
East flow path downstream of emergency spillway 



Photograph 3 
East flow path downstream of emergency spillway at confluence with 

New River west overbank area. 

Photograph 4 
South flow path downstream of emergency spillway 



Photograph 5 
South flow path downstream of emergency spillway at confluence with 

Rock Springs Creek 

Photograph 6 
Vegetation cover, Rock Springs Creek 



Photograph 7 
Vegetation Cover within a ~ a n n i n ~ s  "n" value Zone 2 classification 

Photograph S 
Vegetation cover within a Mannings "n" value Zone 3 classification 



Photograph 9 
Vegetation cover within a Mannings "n" value Zone 4 (New River Channel) 

classification 

Photograph 10 
Vegetation cover within a Mannings "n" value Zone 3 classification 



Photograph 11 
Vegetation cover within a Mannings "n" value Zone 3 classification 

Photograph 12 
Vegetation cover within a Mannings "n" value Zone 4 classification 



Photograph 13 
Looking upstream on left bank of New River 

Photograph 14 
Vegetation cover within a Mannings "n" value Zone 1 classification 



Photograph 15 
Vegetation cover within a Mannings "n" value Zone 2 classification 

Photograph 16 
Vegetative cover within Rock Springs Creek (Mannings "n" value Zone 6) 
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Photograph 19 
Vegetative cover within a Mannings "n" value Zone 2 classification 

Photograph 20 
Vegetative cover within a Mannings "ny' value Zone 3 



Photograph 21 
Vegetative cover within a Mannings "n" value Zone 4 

Photograph 22 
Vegetative cover within a Mannings "n" value Zone 3 



Photograph 23 
Vegetative cover within a Mannings "n" value Zone 4 (New River Channel) 

Photograph 24 
Vegetative cover within a Mannings "n" value Zone 6 (Rock Springs Creek 

Channel) 
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Photograph 25 
Vegetative cover within a Mannings "n" value Zone 2 

Photograph 26 
Vegetative cover within a Mannings "n" value Zone 4 



Photograph 27 
Vegetative cover New River Channel 

Photograph 28 
Vegetative cover New River left overbank 



Photograph 29 
Vegetative cover New River right over bank 

Photograph 30 
Vegetative cover New River Channel 



Photograph 31 
Vegetative cover New River Channel 

Photograph 32 
Vegetative cover New River Channel upstream of Union Hills Bridge 



Photograph 33 
Vegetative cover New River Channel downstream of Union Hills Bridge 

Photograph 34 
Vegetative cover New River Channel 



Photograph 35 
Vegetative cover New River Left Overbank 

Photograph 36 
Bell Road Bridge at New River 



Photograph 37 
Vegetative cover New River Channel downstream of Bell Road 

Photograph 38 
Encased irrigation line downstream of Bell Road Bridge 



Photograph 39 
Vegetative cover New River Channel 

Photograph 40 
Vegetative cover New River Channel 



Photograph 41 
Vegetative cover New River Channel 

Photograph 42 
Armoring over sanitary sewer line, New River at Happy Valley Road 



Photograph 43 
Drop Structure at Deer Valley Road 
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HhC-PAS September 1998 version 2 . 2  
U . S .  Army Corp of Engineers 

Hydrologic Engineering center 
609 Second Street. s u i t e  D 

Davis. California 95616-4687 
1916) 755-1104 

PROJECT DATA 
Project Title: New R. spillway neiineation 
Project ~ l l e  : pnf.prj 
Run Date and Time: 6/29/00 12:50:23 PM 

Project in Englieh units 

Project ~oscripti~n: 
Middle New River Wafercourse Master plan - spillway I~~~~~~~~~~ Study 
For New River above ~hunderbird ~~~d 
by Stantec consulting ~ n c .  for the FIOO~ cantrol of Maricope County FCD # 97-04 

Original: 14 octobei 1998 
Revised: 29 June 2000 

Project: New R. sprllwey ~ e l i n ~ ~ r i ~ ~  
File: pmf.pr) 

Plan models the exiatlng condition ~eornetr~  with an far the future condition development Manning n-values.   his glen is used for of the spillway inundation l~rnit~. 

Plan: Future condition development 
Geometry: Developed overbanks 
Flow: PMF spillway discharges 

PLAN DATA 

File: pmi.po2 
File: pmf.gol 
File: pmf.fol 

Plan Title: Future condition development 
Plan Flle : c:\ii\pmf.p02 

Geometry Title: Developed overbanxs 
Geometry File : c:\tf\~rnf.~o~ 

Flow Title : PNF SPillway discharges 
FlowEile :c:\tf!pmf.fol 

elan nescriptian: 
three PMF dlschargeo are nodeled far the existing condrton 

geometry with arsumptlonr fez future condition developmene n.valuer 

Plan Sunnary Information: 
Number of: Cross sections = 141 Mulitple openings = 

Culverts = 0 Inlineweirs = 0 
Bridges = 1 

computational Inrormecio,, 
Water surface calculation tolerance = 0.01 
Critical depth calculaton tolerance . 0.01 
Maximum number of interations 
Meximum dlfferenca tolerance 

- 40 

Flow tolerance factor = = 0.001 0.3 

Computation &tinn4 . 
Crlt=c=l depth computed at  all cross 
Conveyance Calculation Method: lit breaks in only Friction slope ~ e i h ~ d :  Program Selects A~propriare nethod 
computational FIOW ~egime: ~ i ~ ~ d  rlow 

FLW DhTR 

PIOW Title: PMF apillvay discharger 
Flow File : c:!lf\pmf.r0l 

Flow Data lcfsj 

River Reach 
New River 

RS 
Principle 

119 flow 
16.943 3000 

213 flaw full capacity 

New River Upper spiliwey 0.884 3000 ioooo 
3000 

20000 30000 

lunc 2000 
New River Spillway bvndation Study. FCD 97-04 

Forthe 113,213 and full pmf 







REACH: Principle R S :  16.905 

INPllT ~ ~~~ 

Description: 
station Elevation  eta num; 5 

S t a  Elev Sta Elev Sta Elev Sta Elev s t a   lev 9954 1390 9990 1318 10000 1377.6 10010 1318 10046 1390 

Manning's n Values "urn= 3 
S t a  n Val s t a  n Val s t a  n vai 
9954 ,035 9954 ,035 10046 .OJS 

Bank Sta: Left Rwht Lengths: Left Channel Right cosff contr. ~ x p a n .  
9954 10046 250.6 250.6 250.6 .1 . 3  

CROSS SECTION OUTPUT PrOflle 1113 flaw 

P.G. Elev Iftl 1387.69 Element 
Vel Head lftl 0.80 W t .  n-Val. 

Left OB channel ~ight 08 

W . S .  EleY lftl 1386.89 Reach Len. lftl 0.035 
Crit W.S. lPLi 1 3 0 4 . 3 8  Flow Rrea lsq ftl 250.60 250.60 250.60 
E.G. Slope Iftlfti 0.002930 Area lsq it) 419.15 
Q Total lcfsi 3000.00 Flow Ic~s) 419.15 
Top Width IfLI 73.36 Tap Width lfti 3000.00 
ve l  ~ a i a l  If~lsl 7.16 A V ~ .  vel. lftlsl 13.36 
Max Chl Opth Iftl 9.29 Hydi. ~epth lft) 7.16 
con". Total lcfai 55419.7 con". 1cfs] 5.71 
Length wtd. lfrl 250.60 Wetted Per .  lfri 55419.7 
nin ch ~1 rril 1377.60 Shear Ilblsq ft) 76.26 
Rlpha 1.00 Stream Power Ilbltt si 1.01 
~rctn Lass (it1 1.U Cum Volume (acre-trl 7.20 
C L E Loss IELI 0.11 23.09 

0 . 4  cum SR lacreo, 
0.00 

0.22 5.13 0.01 

Warning: The velocity head has changed by mare than 0.5 ft 10.15 mi. ~ h i a  may indicate the need for additional cross sectiono. 
Warning: The conveyance iatio (upstream conveyance divided by downstream conveyance] is less 

than 0 . 7  or greater than 1.4. This may indicate the nssd for addiLional crass sections. Warning: The energy loss was greater than 1.0 It 10.3 ml. between the current and previous cross 
6ectian. This may indicate the need for additional cross sections. 

CROSS SECTION OUTPUT Profile 8213 flow 

E.G. Elev lftl 1387.65 Element 
Vel mead ifti Left 06 Channel Right 0s 

0.81 Wf. n-val. 
W . 5 .  Elev lft) 1386.84 Reach Len. Ifti 0.035 
CTit W.S. fftl 250.60 250.60 250.60 

1384.38 Flow Area lsq fi] 
E.G. Slope Iftlft] 0.003004 Area lsq ff) 415.31 
Q Total Icfsi 3000.00 Flow (cfs] 815.31 
Tap Width lit) 73.04 Top Wldth (ffl 3000.00 
Ye1 Total Ifflsl 7 .22  avg. vel. 73.04 
Max chl ~ p t h  lftl 9.24 Hydr. Depth irt) 7.22 
con". Total lcfsi 54734.9 Con". lcfsi 5.69 
Length wtd. lftl 250.60 wetted per. ifci 54734.9 
Mln Ch El Iftl 1371.60 Shear Ilblsq ftI 75.93 
Alpha 1.00 Stream Power Ilblft 1.03 
Frctn Lass lftl 1.12 Cum Volums lacre-it] 7.41 
C L E Loss lftl 0.61 29.99 

0.10 Cum SA Iscres] 
0.02 

0.52 5.13 0.02 

Warning: The velacity head has changed by more than 0.5 ft 10.15 mi. This may indicate the need for additional crass sections. 
warning: The conveyance ratio lupstream conveyance divided by downstream conveyance) is lear 

then 0.7 o r  greater than 1.4. This may indicate the need for additional cross 
Warning: The energy loss was greater thin 1.0 ft 10.3 mi. between the current and previous cross 

section. This m a y  indicate the need for additional crass sectionr. 

CROSS SECTION OUTPUT Profile #full capacity 

E.G. Elev lftl 1387.69 Element 
Vel Head ifti Left 08 Channel Right OB 

0.80 W t .  "-"dl. 
W.S. Elev IfLl 1386.89 Rsach  en. lft) 0.035 
crlt W.S. lfti 250.60 250.60 250.60 

1384.38 Flaw Area lsq ff) 
E.G. Slope Ift/fti 0.002938 Area lsq ft) 418.15 
Q Total Icfsl 3000.00 Flow lcfr) 418.76 
TOP width (fri 73.33 TOP width 1ft1 30oo.00 
Vel ~afal litlsl 7.16 ~ v g .  vel. lftlsi 73.33 
Max Chi Dpth fEil 9.29 Hydr. ~epth lfer 7.16 
Conu. ~otal lcfri 55351.2 Conv. [cfs) 5.71 
Length Wtd. lfL1 250.60 Wetted Per. (it) 55351 .2 
Nin Ch El Iff1 1377.60 Shear /Ib/sq ftl 76.23 
~ l p h s  1.00 Stream Power Ilblft 51 1.01 
~rctn LOSS lfrl 1.01 cum Volume leore-fti 7.22 
C d E Loss Iff1 

1.35 35.62 
0.06 Cum SA lacresl 

0 . 0 <  
0.75 5.13 0.03 

Warning: The velocity head has changed by mars than 0.5 ft 10.15 mi. ~ h 1 s  nay indicate the need for additional cross secriona. 
Warning: The conveyance ratio IuPstream conveyance divided by downskrearn conveyance] is less 

then 0.7 or greater than 1.4. Thir may indicate the need for additional cross sections. Warning: The energy loss was greater than 1.0 ft 10.3 mi. between the current and previous cross 
section. This may i n d i c a t e  the need for additional sections. 

FLOW DISTRIBUTION OUTPUT Profile XI13 flaw 

New Rivcr Spillwsy lnundaflon Study, PCD 97-04 
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 eft s i a  ~ight s t a  FIOW area W . P .  b canv. ~ y d r  D. velocity 
iftl lftl lcfsi isq ~ L I  iftl lftl ift/ri 
LB 9954.00 9984.57 351.37 75.95 22.50 11.71 
9984.67 

1.56 4.69 
10015.33 2231.28 267.25 31.26 16.58 8.71 8.60 

10015.33 RB 10046.00 351.35 1 5 . 9 5  22.50 11.71 3.56 4.63 

warning: The velocity head has changed by more than 0.5 ft (0.15 m). ?his may indicate the need for 
additional cross sections. 

warning: The conveyance ratio iupstream conveyance divided by downstream conveyance] is l e s s  
than 0 . 7  a i  greater than 1 . 4 .  This may indicate the need for additional croas sections. 

warning: The energy loss was greater than 1.0 f r  10.3 m). between the current and previous cross 
section. This may indicate the need for additional cross sections. 

r m w  DISTRIBUTION OUTPUT ~ r o f l l e  8213 flow 

 eft S L ~  ~ight sea FIOW ~ r e a  W.P. 1 con". ~ y d r  i). velocity 
iftl iff, icis1 isq ftl 
LB 9954.00 9984.67 

iftl iftl iftlsi 
318.77 71.83 22.34 11.63 3.53 0.66 

9984.57 10015.33 2302.47 255.68 31.25 75.15 8 . 6 6  8 . 6 7  10015.33 RB 10046.00 348.77 74.83 22.34 11.63 3.53 4.66 

Warning: The velacity head has changed by more than 0.5 it iO.15 ml. This may indicate the need for 
additional cross rectrons. 

Warning: The conveyance ratio tupstream conveyance divided by downstream con~ey~ncel is less 
than 0.7 or greeter than 1.4.  ~ h ~ s  may indicate the need for additional cross sections 

warning:   he energy loss was greater than 1.0 f f  10.3 ml. between the current and previous cross 
section. v his may indicate the need for additional cross sect lona .  

now DISTRIBUTION OUTPUT Profile #full capacity 

Left Sfa  Right S t a  Flow Area W.P. % Can". Hydr D. Velocity 
(it) lfti icfs) isq fri 

LB 9956.00 9984.67 
iftl iftl ift/r) 

351.10 75.84 22.48 11.70 3.56 4.63 9984.67 10015.33 2297.80 257.08 31.26 16.59  
8 .71  8.60 lOOl5.33 RB 10046.00 351.10 75.84 22.48 11.70 3.56 4.63 

warning: The velocity head has changed by more than 0.5 fL iO.15 ml.  his may indrcite the need far  
additional crass sections. 

Warning:   he conveyance ratio lu~rireanr conveyance divided by downstrean conveyance] is less 
than 0.7 or greater than 1.4. This may indicate the need for additional c r o ~ r  sections. 

Warning: The energy loss was greater than 1.0 fi (0.3 ml. between the current and previous cross 
aeclian. ~ h l s  may indicate the need for addrlional cross sections. 

CROSS SECT~ON RIVER: New ~iver 
REACH: Pzlnciple RS: 16.861 

INPUT 
Description: Downstream limit of the priciple reach of ~ e w  mver. 

Contra~tianIE~pan5ion coefficients set to 0.610.8 to account for 
flow exiting the principal  pillw way channel. 

station Elevation ~ a t a  num- 5 
sta Elev Sta El*" Sta Elev s t a  =lev ~ t a  EISV 
9951 1390 9930 1378 10000 1376.6 10010 1378 10045 1390 

Manning's n valuer nu,"= 3 
Sta n -Val S t a  n Val Sta n v a l  
9954 ,035 9954 ,035 10046 ,035 

Bank Sta: Left Right Lengths: Left Channel Right coeff contr. ~ x p ~ ~ .  
9951 100a5 0 0 0 . 6  .8 

CROSS SECTION OUTPUT Profile 8113 ilow 

E.G. Elev iftl 1386.38 Element Left OB Channel Right OB 
Vel Head ifti 2.21 Wt. n-Val. 
W.S. El*" ,it, 0.035 

1384.17 Reach Len. lit1 
crit W.S.  lftl 

251.40 251.40 251.40 
1381.17 Flow Area (sq fi) 

E.G. Slope iftlftl 251.34 
0.011495 Area lsq ffl 

Q Total (cfsl 3000.00 Flow icfr) 251.34 

Top Width iff1 3000.00 
56.99 Top Width (ft) 

Ye1 ~utal ift/si 56.99 
11.94 Avg. "el. ifL/sl 

Max Chi Dpth lftl 11.94 
7.57 Hydr. Depth lit] 

con". T O M  rcfri 4 . < ,  
27981.3 ConY. icfr) 

Length wtd. ifti 27981.3 
251.40 Wetted Per. lft) 

Mi" Ch El iftl 59.19 
1376.60 Shear ilblsq ft) 

Alpha 3.05 
1.00 Stream Power ilb/ft s) 

Frctn LOSS Iftl 3 6 . 3 1  
1.81  cum volume (acre-ft) 0.04 

C d E LOSS iftl 1.79 
1.66 Cum SA lacresl 

0.00 

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

Warning:  he velocity head has changed by more than 0.5 it 10.15 m i .  =his may indicate the need for additional sr0.s sections. 
Warning:  he conveyance ratlo (upstream conveyance divided by downstream conveyance) is less 

than 0.7 o r  greater then 1.4.  his may indicate the need for additional cross sections. Warning: The energy loss was greater than 1.0 ft (0.3 ml. between the current and previous crass 
Section. This -9 indicate the need for additional cross sections. 

Warning: nuring the standard step iterations, when the assumed water surface was set equal to 

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

June 2000 New River S~i l lwsy Inundation Study, FCD 97-04 
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i 
1 CROSS SECTION OUTPUT Profile # 2 / 3  flow 

1 E . G .  E l e v  Iff1 1386.43 Element 

I vel Head lfti 1.81 W L .  n-Val. Left 00 Channel Right 08 
W.S. Elev Iftl 1384.62 Reach Len. (ft) 

0 . 0 3 5  
I crit W.S. Ifti 251.40 251.40 251.40 

1384.17 Flow A r e a  leg ft) 
E.G. Slope lft/fil 0.008768 Area lsq ft) 277.82 
Q ~otai icfsi 3000.00 riaw icfri 27'1.82 i TOP Wldth Ifti 59.11 Top Width lit) 3000.00 
Val Total Ift/si 10.80 ~ v g .  vel. lfi/si 59.71 
Max chi ~ p t h  (fri 10.80 
COOY. Total lcf~i 

8.02 Hydr. Depth lit1 
32038.5 Conv. (cfsi 

4.61 

Length Wtd. lfti 251.40 Wetted Per. lft) 32098.5 
Min Ch El IPfi 1376.60 shear llb/sq fi) 62.06 
Alpha 1.00 Stream Power llb/ft 2.45 
F r ~ t n  ~ o s s  lftl 1.49 Cum volume lacre-ft) 26.46 
C d E L0.S lfti 0.21 10.15 

1.29 cum SA lacresl 
0.01 

Warning: The velacity head hila changed by more than 0.5 ft 10.15 mi.  his nay indicate the need for additional crass sections. 
Warning: The conveyance ratio (upstream conveyance divlded by downstream conveyaocel is less 

than 0.7 or greater than 1.4.  his may indlcare the need lor additional cross sections. warning: ~ h s  energy loss was greater than 1.0 ff 10.3 mi. between the current and previous cross 
section. This may indicate the need for addirional crosJ aectians. 

~~~. . .  , -. 
additional cra 

Warning: The conveyance ratio (upstream co 
than 0.7 o r  greater than 1.4. ~h 

warning: ~ h s  energy loss was greater than .. ,-.....,, current r.-..v"u ".veo 

section. This may indicate the need for addirional crosJ aectians. 

CROSS SECTION OUTPUT Profile "full ca~acity 

E.G. Elev lfL1 1386.61 Element 
Ye1 Head (fti Left 08 Channel Right 08 

1.44 WL. "-Val. 
W.S. Elev lfti 1385.18 Reach Len. lfrl 0.035 
Crlt W.S. lftl 251.40 251.40 251.40 

1384.h Flow Area lsq fti 
E.G. Slope lft/ftl 0.005408 RIB. Isq ft) 312.05 
a m t a l  icfsi 3000.00 FIOW I C ~ S I  312.05 
Top Width Ifti 3000.00 63.06 Tap Width lfri 
Ye1 Total lft/s) 9.61 Avg. vel. lfr/~) 63.06 
NBX Chl DpLh lit1 8.58 Hydr. Depth (ft) 9.61 
Conv. Total ~cfn) 37417.6 canv. lcfs) 4.95 
Length ~ t d .  lftl 251.40 Wetted per.  (it] 37477.6 
Win Ch ~l Ifti 1376.60 Shear llb/sq ftj 65.58 
Alpha 1.00 S t r e a m  Power /lb/fe sj 1.90 
Frctn Loss Ifti 18.30 

I 
1.21 CUR, Volume lacre-fti 

C & E Loss lfL1 
0.45 12.09 

0.94 Cum SA lacres) 
0.01 

Warning: The velocity head has changed by more than 0.5 ft (0.15 m i .   his may indicate the need for additional cross sections. 
Warning: The conveyance ratio IuPatrsam conveyance dlvided by downstream conveyance1 is less 

than 0.7 or greatsr than 1.4. This may indicate the need fur additional cross s e c ~ ~ o n ~ .  Warning: The energy lo=r was greater then 1.0 it 10.3 mi. between the current and previous cross 
sectron. This may indicate the need for additional cross 

FLOW DISTRIBUTION OUTPUT Proflle #1/3 flow 

i eft s t e  ~ight s t a  PIOW 
lftl 

Area 
lfti 

W.P. a Conv. Hydr o. velocity 
Icfsi lsq fti 

LB 9954.00 9984.67 
lfti 

189.68 28.88 13.88 
Ifti ift/ai 

6.32 2.19 6.11 
9984.67 10015.33 2620.65 193.58 31.4g 
10015.33 RB 10046.00 189.67 28.88 13.88 

6 3 1  13.54 
6.32 2.19 6.57 

Warning: The energy equation could naf be balanced within the specified number of iterations.  he program selected the water surface that had the lessl amount of error between computed 
and assumed values. 

Wirning: The velocity head has changed by more than 0.5 ft 10.15 nl .  his may indicate the need far additional crors sections. 
Weining: The conveyance r a t i o  (upstrean conveyance dlvided by downstream conveyanc~i is leas 

than 0.7 or great= than 1.4. This may indicate the need tor additional cross sections. 
warning: The energy loss was greater than 1.0 ft 10.3 mi. betwean the current and previous crass 

section. This may indicate the need for additional crass sections. 
warning: During the standard step iterations, when the assmed water surface was s e t  equal to 

critical depth, the calculated water aurfsce came back below critical depth.   his indicates 
that there la not a valid subcritical answer. The program defaulted to critical depth. 

FLOW DISTRIBUTION OUTPUT Profile W Z / ~  flow 

Left st. night ~ t s  Flow Ares W.P. O Conv. Hydr D. Velocity 
lfti lftl lcfsl 1sq fti 
LB 9954.00 9984.67 lftl lftl Iftlsi 

215.36 35.16 15.31 7.18 2.42 6.13 9984.67 10015.33 2569.28 207.50 31.44 85.64 
6.11 12.38 10015.33 RB 10046.00 215.36 35.16 15.31 7.18 2.42 6.13 

Warning: The velocity head ha8 changed by more then 0.5 f t  (0.15 "I.  his may indicate the need far 
additional cross aectiong. 

Warning: The conveyance ratio IuPstream conveyance divided by downstream conveyance1 is less 
than 0 . 7  or greater than 1 . 4 .   his may Indicate the need for additional cross sections. 

Waning: The energy loss "a= g=e=tsr than 1.0 ft 10.3 mi. between the current and previous cross 
section. This may indicate the need for addltianal crass eections. 

FLOW DISTRIBUTION OUTPUT Profile #full capacity 

Left s t =  ~lghf $ f a  FIOW 

lfti 
~ r e a  W.P. h conv. Hydr D. Velocity 

lfti 

I 
Ictsl laq fti lttl lfti lft/ri 

Naw River Spillway Inundation Study, FCD 97-04 
Poithe ll3.211 and full pmf 



Warning: The velocity head has changed by more than 0.4 ft 10.15 ml. This may indicate the need for 
additional croJ.9 sections. 

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

warning:   he energy loar was greeter than 1 . 0  ft (0.3 MI. between the current and previous cross 
lection. Thlr may indicate the need for additional cross sectionj. 

CROSS SECTION RIVER: New River 
REACH: Upper Spillway RS: 0 . 8 8 a  

INPUT 
Description: This cross section la located approximately at the spillway crest 

and is the upstream limit of m e  upper sprllway reach far ~ e w  
River. ~- 

station =levation Data nun= 8 
s t a  Elev S t a  Elev s fa  =lev sia  lev sta =lev 

9947.3 1480.1 9949.29 1477.28 9962.23 1459.55 9964.51 1456.32 10000 1456.17 
10035.83 1456.410043.74 1457.3410051.08 1479.95 

Manning3s n Values ""I"= 3 
sta n V a l  s t a  n val sta n val 

3947.3 ,035 9941.3 .03110053.08 ,035 

Bank Sta :  Left Right Lengthr: Left Channel Right Coefi ConLr. ~xpan 
9947.310053.08 250.7 250.7 250.7 1 .3 

CROSS SECTION OUTPUT Profile $1/3 flow 

E.G. Elev 1ftJ 
Ye1 Head Iff) 
W.5. El*" i f > ,  .~ - ,  
CTIt W.S. Iftl 
E.G. Slope Ift/ft) 
Q Total lcfsl 
TOP width Ittl 
Vel ~atal !fr/si 
Max Chl ~p(h if;) 
COO". Total IcfsI 
Length Wtd, lit1 
 in ch ~1 ifel 
Alpha 
Frctn Loss lfij 
C & E Lass lftl 

1468.35 Element 
3.82 Wt. "-Val. 

1464.53 Reach Len. lftl 
1464.53 Flow Area lsq ftl 

0.010264 Area lsq fi] 
10000.00 Slow (CfS) 

83.11 TOB Width lft) 
15.69 Avg. Vel. lft/s~ 
8.36 Hydr. Depth /It) 

38706.1 Con". lsfs) 
250.70 Wetted Per. Ifrl 
1456.17 Shear llb/sq ff) 

1.00 Stream Power !Ib/iL 51 
2.55 Cum volwne (acre-it1 
0.02 cum SA iacreai 

Left 08 Channel ~ ~ ~ h r  OE 
0.035 

250.70 250.70 250.70 
637.31 
631.31 

10000.00 
83.11 
15.69 
7.67 

98704.1 
91.47 
4.46 

70.06 
0.00 18.39 6.48 
0.02 4.24 1.03 

Warning: The energy equation could not be balanced within the specified number of iterations.   he Program used critical depth for the water surface and continued on with the calculations. 
warn~ng: The energy loss was greater than 1.0 fr (0.3 n ~ .  between the current and previous cross 

section. This may indicate the need far additional cross sections. 
warning: During the standard step iteratlonr, when the assumed water surface was set equal LO 

critical depth. the calculated water surface came back below critical depth.  hi^ indicates 
that there is n o t  a valid rubcritical answer. The program defaulted to crirrcal depth. 

CROSS SECTION OUTPUT Profile $213 flow 

E.G. Elev (ft] 1474.93 Element 
Vel ~ e a d  I ~ L I  

Left 06 channel ~ i ~ h r  OB 
5.76 W t .  n-Val. 

W.S. Elev Ift) 0.035 
1469.17 Reach Len. 1ftI 

Crit W . S .  ifti 
250.70 250.10 250.70 

1469.17 61ow A r e a  isq iij 
E.G. Slope iftlftl 

1038.40 
0.009444 Area 1aq ft) 

0 Total lcfsi 20000.00 Flow Icf.) 
1038.40 

TOP Width Iftl 
20000.00 

84.88 TOP width iftj 
V e l  Total Ift/sl 89.88 

19.26 Rug. Vel. 1ftlsj 
Max Chl Dpih Ifel 13.00 ~ydr. ~epth (ft) 19.26 
Can". Total lcfri 

11.55 
205739.1 Con". Icfs) 

length wtd. Iff) 
205199.1 

250.70 Wetted per. (fti 
Ml" Ch El lit1 

102.95 
1456.17 Shpar ilb/aq ie.3 

Alpha 5.95 
1.00 Stream Power 11b/ft $ 1  

Erctn Lose lfki 
114.54 

2.34 Cum volume lacre-fi] 
C & E LOSE iff) 

0.08 29.76 11.61 
0.05 Cum SR lacres) 0.11 4.52 1.77 

Warning: The energy equation could not be balanced within the specrfied ~unber iterations. ?he proqram used critical depth for the water surface and continued on with the calculations. 
warning: The energy loss was greater than 1.0 ft 10.3 ml. between the current end previous 

4ectian. This may indicate the need for additional cross sections. 
Warning: During the standard step iterations. when the assumed water surface was set equal to 

critical depth, the calculated water surface came back below critrcil depth. This indicates 
that there ia not s valid subcritical answer. Tbe program defaulted t o  critical depth. 

CROSS SECTION OUTPUT Profile Xfull capacity 

E.G. Elev ifti 1480.19 Element 
V e l  Head Ift) 

Left OB channel ~ight 08 
1.26 W t .  "-Val. 

W.S. Ele" 1ft) 0.035 

a 1472.94 ~ e i i c h  len. {frj 
crit W.S. IfL) 250.70 250.70 210.10 

1472.94 Flow Area lsq ft) 
E.G. Slope Ift/fti 0.009079 Area lsq ft) 1381.62 

Q Total lcfsj 30000.00 Flow (cfa] 
1387.52 

Top Width 1fLi 95.42 ~ o p  Width (ft] 30000.00 
Ye1 rota1 !ft/sl 21.62 ~ v g .  vel. 1ft11) 95.42 21.62 

June 2000 Nsw River Spillway Inundation Study, FCD 97-04 
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Max Chl Dpth lit) 16.17 Hydr. ~epth lfr] 
Canv. Total icfsl 314847.5 Con", Ices] 

14.14 

Length Wtd. lftl 
314847.5 

250.70 Wetted p e r .  lit) 
Mln Ch Ei lftl 

112.31 
1456.17 shear llb/sq ff) 

Alpha 1.00 Stream Power llblft 7.00 
Frctn Loss Ifi, 

151.40 
2.25 Cum volume iacre-tti 

C L E Lass lit1 0.07 cum SR lacrerl 0.20 39.28 16.42 0.19 4.61 2.56 

Warning: The energy equation could not be balanced within the specified number of iterations. 
program used critical depth far the water surface and con~inued an with ths calculations. 

Warning: The cross section had to be extended vertically dur~ng the critical depth calculations. 
Warning: The energy loss was greater than 1.0 ft (0.3 mi. between the current and previous crass 

section. Thrs may indicate the need for addlrional crass sections. 
Warning: During the standard step iterations, when the assumed water surface was s e t  equal to 

crit~cai depth, the calculated water rurface came back below cr~tical depth. 7hir indicates 
that there is not a valid subcritical answer. The program defaulted to critical deoth. 

FLOW DISTRIBUTION OUTPUT Profile $113 flow 

Left S t a  Riqhf S t a  Flow Rrsa W.P. i Con". Hydr D. velocity 
iftl lftl Icfsl isq ftl 
LB 9947.30 9982.56 

lit1 lftl Iftlrl 
2462.14 172.93 28.17 24.52 7.22 14.2a 9982.56 10017.82 5106.10 293.07 35.26 51.06 8.31 17.42 

1non.82 RB 1oo53.08 2431.46 171.32 28.04 24.31 7.17 14.19 

Warning: The energy equation could not be balanced within the specified number of iterations.  he program used crlticiii depth for the water surface and continued on with the calculations. 
Warning: The energy loss was greater than 1.0 ft 10.3 mi. between the current and previous cross 

sectzon.   his may indicate the need for additional cross sections. 
warning: During the srandcrd step iterations, when the arsuned wars= surface was s e t  equal t o  

critical depth, the calculated water surface came back below critical depth. ~ h i a  indicates 
that there is not a valid rubcritical answer.  he program deceulted to critical deoth. 

FLOW LIISTRIBUTION OUTPUT Profile "213 flow 

Left S t a  Right SLe Flaw Arsa W.P. 9 Canv. Hydr D. Velocity 
lft, iff1 (cis1 isq ft) 
LB 9941.30 9982.56 

lftl Iff1 lftlsl 
4944.99 291.90 33.91 24.72 10.67 16.94 

9982.56 10017.82 10154.25 456.19 35.26 50.77 12.95 22.24 
10011.82 RB 10053.08 4900.76 289.90 33.18 24.50 10.63 16.90 

warning:   he energy equation could n o t  be balanced withln the specified number of ireratioas.   he progiam used critical depth for the w a t e r  surface and continued on with the calculations. 
Wsrning: The energy loss was nrecter than 1.0 ft (0.3 mi. between the current and previous cross 

section. Thls may indicate the need for additional cross rec~ion~. 
Warning: During the standard atep iterations, when the assumed water surface was set equal to 

crltical depth. the calculated water  surface cams back below critical depth.  his indicates 
that there i s  not a valid subcritlcal answer. '?he program defaulted t o  cr~tical depth. 

FLOW DISTRIBUTION OUTPUT PraPlle Xfuli capacity 

Left s t a  ~ight s t a  

warning: ?'he energy equation could not  be balanced within the speclfred n u h e r  of iterations. 
program used critical depth far the warei surfiicp mn+i...E~ ,.,;-r rr. --~-. .~.- i---  

CROSS SECTION RIVER: New River 
REACH: Upper Spillway RS: 0.840 

INPCIT -. ~..  
Description: 
station Elsvstion Data nun- 5 

sta  lev Sta Elev sta  lev ~ t a  E I ~ V  sea , slev 
9944.5 1070.5 9965.09 1449.82 9982.33 1450.0210034.86 1450.11610051.44 1470.07 

Nanningms n valuer "urn- 
s t a  n Val S t a  n V a l  8ta n val 

9944.5 ,035 9944.5 .03510051.44 ,035 

Bank S t a :  Left Right Lengths: Left channel Right coeff cantr. ~xpan 
9944,510051.44 229.7 229.7 229.7 1 .3 

CROSS SECTION OUTPUT Profile XI13 flow 

E.G. Elev ift] 1463.3 Element 
Ye1 Haid IPt) 

Left 08 Channel Right 08 
7 . 0 6  W L .  n-Val. 

W.S. Ele" Iftl 
0.035 

1416.36 Rsach Len. IfL] 
crit W . S .  iff) 

2 2 9 . 1 0  2 2 9 . 1 0  2 2 9 . 1 0  
1458.46 Flaw Area ltiq ft] 

E.G. Slope Iftlftl 
468.31 

0.026596 Area isq ftl 
a m t a ~  iCc3i 

468.91 
10000.00 Flow IcEsI 

Top Width Iff1 
10000.00 

81.28 Topwidth Ifti 81.28 

New River Splliw8y Inundadon Study. FCD 97-0q 
For the 113, WI and fill pmf 





warning: The velocity head has changed by more than 0.5 f f  (0.15 nl. ~ h i r  may indlcate the need far 
additionel cross sect iana .  

Warning: The conveyance ratio iupstrearn conveyance divided by downstream canueyancsi is less 
thsn 0.7 or greater than 1.4. This may ind~cale the need Ear additional crass seclianr. 

warning: The energy loss was graatrr than 1.0 fi 10.3 mi. between the current and prevtous cross 
rect lon .  This may indicate the need for additional cross sections. 

FLOW DISTRIBUTION OUTPUT Profile XfUll capacity 

left sta ~ight sta ?low ~ r e a  W.P. $ conv. ~ y d r  n. velocity 
ift1 lfti icfrl isq ~ L I  ifti 
LB 9944.10 4980.15 lfti ifflsl 

7070.42 281.46 33.55 23.51 
9980.15 

10.02 25.12 
10015.19 15136.45 455.32 35.61 10.45 12.77 13.24 

10015.19 RE 10051.44 7793.14 304.83 35.39 25.98 10.30 25.51 

warning: The veiocity P 
-AA<...."*, --. 

war, 
inan 0.7 or greater thsn 1 . 4 .  ~h 

Warning: The Cross section had to be exren 
Warning; The energy 1 0 4 ~  was greeter fhan 1.0 ft 10.3 

sectlon. This may indicate the need for addit 

warning: a he velocity head ha8 changed by more than 0 . 5  it 10.15 mi.  his may indicate the need for 
addiflonal cross rsctions. 

Warning: The conveyance ratio lupstream conveyance dlvided by dawnsirean conveyance1 is less 
than 0.7 or greater thsn 1 .4 .  This may indicate the need for additional cross sections. 

Warning: The cross section had to be extended vertically during the critical depth calculailonr. 
Warning; The energy 1 0 4 ~  was greeter than 1.0 ft 10.3 ml, between the current and previous crass 

sectlon. This may indicate the need for additional crass 

CROSS SECTION RIVER: New River 
REACH: Upper Splllway RS; 0 . 7 9 6  

lNPllrP ~. ... 
Description: contraction/expimsion coefficients are s e t  to 0 . ~ 1 0 . ~  to account 

for flow leaving the spillway section. 
station Elevation Data num- 13 

5 t a   lev S t a  Elev Sta  lev ~ t a   lev S L ~   lev 
9951.2 1458.2 9953.21 1158.06 9958.66 1451.9 9965.03 1441.35 9972.66 1444.38 
10025.3 144510034.91 1445.0910040.19 1450.87 10041.3 1454.1410047.33 1454.18 
10060.62 1456.110070.22 1457.6910082.7B 1459.91 

Manning's n Valuer nu",= 3 
S t a  n vul Sra n val sta n val 

9951.2 ,035 9913.27 , 035  10045.3 ,035 

Bank S t a :  Left Rlghl Lengths: Left channel ~ight coeff Conrr. ~xpan 
9953.21 10045.3 52.8 52.8 52.8 .3 .5 

CROSS SECTION OUTPUT Profile X113 flow 

E.G. Eiev lit) 
Ye1 Head lit, 
W.S. Elev Ifti 
Crit W.S. ifti 
E.G. slope fftlfri 
Q Total lcfsi 
Top Width iftl 
Ye1 Total iftlai 
Max Chl Dprh fit1 
Con". Total ICfEi 
~ength w e d ,  ifri 
Mi" Ch El ifti 
Alpha 
Frctn loss lfti 
C 6 E Loss lftl 

Element 
Wt. n-Val. 
Reach Len. (EL) 
Flow Area isq ftl 
Area fsq €ti 
Flow icrsi 
Tap Width ifrl 
~ v g .  vs1. ifr~si 
Hydr. Depth ifti 
Con", tcfsi 
wetted Per. (fii 
Shear IIbIsq ftl 
Stream power ilblff sl 
cum volume (acre-fri 
Cum SA iacresl 

left OB 

52.80 

0.00 
0.02 

Channel 
0.035 
52.80 

a93.31 
493.31 

10000.00 
82.01 
20.27 
6.02 

66262.0 
8 7 . 5 7  
8.00 

152.18 
12.67 
3.34 

Warning: The velocity head has changed by more fhan 0.5 f t  10.15 mi. Thls nay indicate the need far 
additional cross sections. 

Warnlng: The energy loss was greater thsn 1.0 ft 10.3 mi, between the current and previous crass 
section. This may indicate the need Ear additional cross sections. 

CROSS SECTION OUTPUT Profile X213 flow 

E . G .  Elev iff) 
Vel Head iff) 
W.S. E I ~ V  ifri 
crit R.3. Ifti 
E.O. Slope iitlftl 
Q Total icfsi 
Top Wldth ifti 
Vel Total iftlsi 
Max Chl Dprh (EL1 
Can". Total isfsi 
Length WLd. iftl 
Mi" Ch El iftl 
Alpha 
Fectn  ass ifti 
C 6 E Loss ifti 

Element 
Wt. "-Val. 
Reach Len, iff) 
Flow Area isq ft) 
Area isq fti 
F l o w  icfsi 
Tap Width iftl 
Avg. Vel. ift1.1 
Hydr. Depth iff1 
Conv. 1cf.l 
Weftad Per .  lfti 
Shear flbisq frl 
Stream Power Ilblft 
Cum Volume [acre-it1 
Cum SA iacrssl 

Right 08 
0.035 
52.80 
0.70 
0.70 
1.53 
3.64 
2.18 
0 . 1 9  
9.9 
3.66 
0.28 
0.62 
11.60 

1.75 

Warning: The crass section had t o  be extended vertlceliy during the critical depth calculafionr. 
warning:   he energy loas was greater than 1.0 fr 10.3 mi. between the current and previous cross 

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

CROSS SECTION OUTPUT Profile Xfull capacity 

E.G. Elev ItLi 1470.63 Element Left 08 Chennsl R l g h t  OB 
vel mead ifri 13.65 wt. n-vai. 0.035 0.035 
W.S. Elev IfLi 1456.97  each   en. (<el 52.80 52.80 52.80 

1""s 2WO Ne~Rive? Spiliwny Inu~dafion Study, FCD 97-04 
For the I13.2I3 snd full pmf 



czit N.S. Ifti 
E.G. Slope iitlftl 
Q Total 1ci.1 
Top Wldth lfii 
Ye1 Total lftlsl 
Max Chl Dpth lftl 
Con". Total lsfs; 
Length Wtd, lfri 
Mi" Ch El Iff1 
*inha 

Warning: The velocity heed has changed by more than 0.5 ft 10.15 ml. This may indicate the need far 
additional cross sections. 

waining: The crass sectlan had to be extended vertically during the critical depth calculations. 
warning:   he energy loss was greater than 1.0 ft 10.3 mi. between the current and prevlaus 

aestlon.  his may rndicate the need €or additional sections. 

FLOW DISTRIBUTION OUTPUT Profile $113 flow 

Left Sea Rlghf St8 Flow Area W.P. S Con". Hydr D. velocity 
lfii Ifti icfsi isq fti 
LB 9953.27 9983.95 

iftl 
2873.86 148.33 21.89 28.74 Ifti litla1 6.01 

9983.95 10014.62 q430.52 199.80 30.68 44.31 19.37 
C.*I 

10014.62 RB 10045.30 2645.61 145 .21  29.11 26.96 22.17 
5.45 18.56 

Warning: The velocity head has changed by more than 0.5 fr 10.15 mi.  his may indicate the need for 
additional cross sections. 

warning: The energy loss was greater than 1.0 fr 10.3 mi. between the current and previous cross 
section. This may indlcate the need for additional cross sections. 

FLOW DISTRIBUTION OUTPUT Profile 8213 flow 

Left S t e  Right $La Flow Area W.P. 5 con". nydr D. velocity 
Ifti lftl lcfsl 1rq it1 

LB 9953.27 9983.95 
1ft1 ifti IETIS~ 

5605.22 231.97 32.14 28.03 8 . 4 4  
9983.95 10014.62 8784.81 298.15 30.68 43.92 9.72 29.45 24.16 
10014.62 RB 100Q5.30 5608.a5 231.52 34.10 28.04 
100a5.30 10082.78 

7.71 23.60 
1.53 0.70 3.66 0.01 0.19 2.18 

Warning: The cross section had to be extended vertically during the critrcal depth calculaiiana. 
Warning: The energy loss was greater than 1.0 ft 10.3 ml. between the current and previous cross 

sectlon. Thia nay indicate the need f o r  additional cross sections. 

FLOW DISTRIBUTION OUTPUT Profile #full capacity 

left Sta Right Sta Flow Area W.P. 9 con". ~ y d r  D. velocity 
lit1 Ifti ICfBi 1sq ffl 
LB 9953.27 9983.95 

lit1 Ifti Iftlsl 
8128.29 305.21 35.54 21.09 10.26 26.53 

9983.95 10014.62 12731.80 376.55 30.68 42.44 12.28 33.80 
10014.62 RB 10045.30 8860.24 316.13 34.10 29.53 10.31 
10045.30 10082.78 

2 8 . 0 3  
279.67 32.35 20.80 0.93 1.57 8 . 5 4  

warning: The velocrty head har changed by more than 0.5 ft 10.15 mi. ~ h l s  nay indicate the need for 
additional c r o r s  sections. 

Warning: The cross section had to be extended vertically during the critical depth calculations. 
warning:   he energy loss waa greater than 1.0 ft 10.3 mi. between the current end previous cross 

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

CROSS SECTION RIVER: New Rivei 
REACH: Upper Splilway RS: 0.787 

INPilT ~~ ~~~ 

~escription: Cantractionlexpansion caeff~cienra a r e  set to o.310.5 t o  account 
far flow leaving the spillway section. 

station Elevation Data num- 23 
Sra Elev Sta Elev S f a  Eiev S t a  =lev sta =lev 

9892.1 1456.4 9894.86 1458.21 9906.41 1456.6 9908.59 1456.17 9923.45 1452.37 
9929.89 1450 9935.61 1447.71 9946.9d 1446.21 9950.11 1445.4 9954.91 1444.34 
9974.52 1440.2 10020 1~43.4310035.81 14*3.9210039.45 1446.1110044.31 1447.13 
10052.45 1447.410070.38 1447.410079.57 1447.6110088.12 1448.13 10097.3 1450.11 
10094.21 1450.410114.09 1450.1510155.72 1454 

Manning's n Values nu,"= 3 
s t a  n V a l  sta n V a l  SLa n Val 

9892.1 .06 9935.61 .03510044.31 .06 

~ a n k  s t a :    eft Right Lengths: Left channel ~ight coeff cantr. 
9935.6110044.31 100.02 125.5 130.02 .3 .5 

CROSS SECTION OUTPUT Profile $113 flow 

E.G. Elev Ifti 1455.71 Element 
Val Head iftl 

left 08 Channel mght 08 
7.03 Wt. n-Val. 

W.S. Ele" ifti 
0.060 0.035 0.060 

1448.68 Reach  en. (ti] 
crit W . S .  Iftl 

100.02 125.50 130.02 
1 4 5 0 . 4 6  Flow iirea isq ft; 

E.G. Slope IftlfLl 0.039300 Area lsq ff] 
1.06 450.16 53.08 

a Total (srsr 10000.00 FIOW ICPS) 1.06 450.16 13.08 
Top Width lfti 157.67 Top width ifi) 2.92 9113.33 283.15 
vel Total ~ftis; 2.33 108.70 46.64 

19.83 Avg. vel. 1ftls) 2.71 21.58 5.35 

New River Spillway lnundslion Study, FCD 97-04 
Forthe 113, U3 and bll pmf 



Nax Chl Dpfh ifii 
Conv. T o r i 1  lcfsi 
Length Wtd. lfti 
Min Ch El lftl 
AlDha 
rr&n Loss iffl 
C G E Lo55 Iftl 

Warning: The velocity head has changed by more than 0.5 ft iO.15 mi. ~ h ~ s  may indicate the need for 
addiclonal cross sections. 

Warning: The energy loss was g r e a t e r  than 1.0 ft (0.3 mi. between the current and previous cross 
section. This may indicate the need far addi~ional crosa sections. 

CROSS SECTION OUTPUT Profile n213 flow 

E.G. Elev ifti 
Ye1 Head ifti 
W.S. EleY iftl 
crir W.S. I ~ L I  
E.G. Slope Ift/fLi 
0 Total lcfsl 
Top Width ifL1 
"el Totel iftisl 
Max Chi Dpth lftl 
Con". Total lcfsi 
Length Wtd. iftl 
Nin Ch El Iftl 
Alpha 
Frcrn Loss Iff1 
C 6 E LOSS (fil 

Element 
wr. n-val 
Reach Len, iftl 
Flow Area iaq fri 
Area irq fti 
Flow lcfsl 
Top Wldfh lftl 
Avg. vel. /fL/~i 
Hydr. Depth Ifti 
Con". lcfei 
Wetted Per. (fL1 
shear Ilblsq fri 
Stream Power llblrt s) 
cum volume (acre-fri 
Cum SA iecresi 

Left UB 
0 . 0 5 0  
100.02 

9.13 
9.13 
54.68 
6.90 
5.99 
1.32 

260.1 
7.40 
3.41 

20.40 
0.07 
0.11 

Channel 
0.031 
125.50 
681.26 
641.26 

18581.01 
108.70 
28.98 
5.90 

8836$.9 
109.66 
16.14 

467.71 
19.63 
3.42 

Warning: The velocity head has changed by more than 0.5 ft 10.15 mi. This may indicate the need for 
additional cross sect ions .  ~ ~~ ~~~~~ 

warning;  he energy loss wa3 greater than 1.0 ft 10.3 mi. betvssn the current and previous crosa 
section.  his may indicate the need for additional cross sections. 

CROSS SECTION OUTPUT PraCile Hfull capacrry 

E.G. EleY ifti 
"el Head iftl 
W . S .  =lev ifri 
CCiL W . S .  ifL1 
E . G .  Slope I€f/fLl 
0 Total icfsi 
Top Width ifti 
Vel Total liL/sl 
Max Chl Opth IfLi 
Can". Total icisl 
length Wfd. ifti 
Min Ch El ifii 
alpha 
Frctn  ass ifti 
C d E L O S 3  ifti 

1468.13 Element 
16.22 WL. "-Val. 

1451.91 Reach Len. iftl 
1 4 1 6 . 5 5  Flow Reea isq ft] 

0.044714 ~ r e i l  isq fri 
30000.00 Flow i~frl 
204.21 TOP Width iffl 
21.91 R v g .  V e l .  ifflsl 
8.48 iiydr. ~epth lfel 

141778.0 Conv. icfsi 
125.61 Wetted Per. lft] 
1443.43 Shear ilblsq ftl 

1.34 Stream Power flbift $1 
1.78 Cum Volume [acre-fL1 
0.76 Cum SR lacresl 

left 08 Channel Right OB 
0.060 0.035 0.060 
100.02 125.50 130.02 
22.23 801.31 251.32 
22.23 801.31 251.32 
119.19 21106.22 2714.18 
10.90 108.70 84.62 
8.06 33.83 10.80 

Warning:   he velocity head has changedby more than 0.5 fr 10.15 mi.   his may indicate the need for 
addieional cross sectrons. 

Warning:  he cross oeciinn had to be extended vertically during the critical depth cslculatians. 
warning:  he energy loor war greater than 1.0 ft 10.3 ml. between the current and previous crors 

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

Lsft St. Right  SLa Flaw Area W.P. % Can". Hydr D. Velocity 
lfti lftl icfsi isq ftl Iftl Iff1 itt/ri 
9892.10 9935.61 2.92 1.06 2.50 0.03 0.45 2.17 
IiB 9915.51 9911.84 2037.85 114.64 3 5 . 4 7  20.38 3.16 1 7 . 1 8  
9971.84 10008.08 4013.53 171.72 36.24 40.14 4.74 23.37 
10008.08 RB 10044.31 3661.95 163.81 36.96 36.62 4.52 22.36 
10044.31 10155.12 283.75 53.08 46.12 2.84 1.14 5.35 

Warning: The velocity head has changed by nore than 0.5 tt iO.15 nl. This may indicate the need fox 
additional crass  secLions. 

warning:   he energy lass was greater than 1.0 ft 10.3 ml. between the current and previous cross 
section.   his may indicate the need for additional crosa sections. 

FLOW DISTRIBUTION OUTPUT Profile #2/3 flaw 

Left Sta Right St. Flaw Rrea  W.P. 8 Conv. Hydr D. Velocity 
lftl lftl ICfSl is. fti It*, i f?, if,/+, 

Warning: The velocity head has changed by more than 0.5 ft 10.15 mi. This may indicate the need far 
additional cross sections. 

warning: r he energy loss was greater than 1.0 fr 10.3 mi. between the current and previous crass 
section. This may indicate the need for additional cross sections. 

N w  River Spillway lnund~~ion Sady. FCD 97-04 
For the In, 2n and full pmr 



FLOW DISTRIBUTION OUTPUT Profile Xfull capacrry 

Right S t a  
lit1 
9935.61 
9971.84 

W.P. 
,ft! 

11.66 
36.11 
36.24 
36.96 
84.93 

Warning: The velocity head has changed by nore than 0.5 ft 10.15 ml. Thia may indicate the need for 
additional cross sectaons. 

Warning:   he cross section had to be extended verticall~ during the critical depth calculations. 
Warning: The energy loss was greater than 1.0 ft 10.3 mi. between the current and previous cross 

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

CROSS SECTTON RIVER: New River 
REACH: Upper Spillway RS: 0.763 

7b.s.,- 
A,..". 

~escriptian: Coniractian/ex~anaion coefficients are s e t  to 0.310.5 to account 
for n o w  leaving the spillway section. 

station ~levarion nara nun= z o  
S t a  Elev S t a  Elev sta  lev S L ; ~  Elev sta =lev 

9810.34 1443.5 9889.2  1431.95 9912.34 1435.34 9944.61 1433.7 9953.25 1433.14 
9963.04 1432.1 9990.48 1429.63 9993.74 1428.77 9448.53 1428.55 10000 1828.55 

10006.93 1429.610016.43 1430.8610019.91 l431.6210025.8Y 1432.1610037.03 1432.34 
10048.68 1432.810121.83 1436.110215.97 143710222.30 1437.0710258.55 14d1.37 

Manning's n Values nu",= 3 
s t a  n val s t a  n val sta n val 

9870.34 .Oh 9912.34 .03510121.83 .06  

Bank s t a :  Left Right Lengths: Left Channel Rlghr Caeff Contr. Expan. 
9912.3410121.83 105 118.8 120 . 3  .i 

CROSS SECTION OUTPUT Proflie 1113 flow 

E.G. Elev IfLI 
V e l  Heed IfLl 
W.S. Elev iftl 
crii W.S. Iftl 
E.G. Slope Ift/ftl 
Q Total lcfsl 
TOP Width (it1 
Vel Total lft/al 
MBX Chl DpLh Iff) 
Conv. Total Icfa1 
length wtd. (fr) 
Mi" Ch El iftl 
Alpha 
Fi-st" Loss (ftl 
C L E Loas lfil 

~ 

Reach Len. ifti 
flow Area irq fL1 
Area lsq ftl 
Flow lCfS1 
Too Width I f + ,  

cinv. I C ~ S I  
Wetted Per !ftl 
Shear (Ibisq ill 
stream Power llb/ft s1 
cum volume iacre-ftl 
cum SA (acres1 

Warning: The velocity head has changed by more than 0.5 ft (0.15 "1. ~ h l s  may indicate the need for 
additional cross sections. 

Warning: '?he conveyance ratio luprtreem conveyance divided by downstream conveyance) is less 
than 0.7 or greater than 1.4. This may indicat. the need for additional cross sections. 

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

CROSS SECTION OUTPUT Profile X213 flow 

E.G. Elev lftl 
vel ~ e a d  lfri 
1 . 5 .  Elev Ifti 
CriZ W.S. ift, 
E . G .  ~lopel€~/ftl 
Q Total lcfsl 
Top Width lftl 
Vel Total /fLlrl 
Max Chl opfh Iff] 
Conu. Total lsfsl 
Length Wtd. lftl 
"in Ch El ifti 

, Alpha 
Frctn loss Ifel 
C 6 E Loas Iff1 

1451.29 Element 
15.37 We. n-Val. 

1435.92 Reach Len. lfri 
1439.42 n o w  Area (sq ftl 

0.122529 Area [sq fr) 
20000.00 Flow l~fs! 
210.77 Top Width IfLI 
31.40 Avg. Vel. lft/sl 
7.31 Hydi. Depth (ft) 

57136.1 Conu. lcfsl 
118.76 Wetted Per. Ifti 
1428.55 Shear IIblsq ftl 

1.00 Stream Power ilb/ft si 
1 0 . 4 5  Cum v01u.e lacre-ftl 
0.94 Cum SA !acres] 

Left a6 channel ~ight 08 
0.060 0.035 
105.00 118.80 120.00 
1.51 635.48 
1.51 635.48 
5.75 19994.25 
5.18 205.19 
3.80 31.46 
0.29 3.09 
16.4 57119.7 
5.21 206.28 
2.22 23.57 
8.48 141.44 
0.06 11.80 11.31 
0.10 2.97 1.64 

Warning: The velocity head has chanqed by more than 0.5 ft 10.15 mi. ~ h i r  may lndica~e the need for 
addltlonal cross sections. 

Warning: The conveyance ratio Iupstream conveyence dlvided by downstream conveyance1 is less 
than 0.7 or greater than 1 . 4 .  Thia may indicate the need for additional cross sections. 

warning:   he energy loss was greater than 1.0 it (0.3 ml. between the current and previous cross 
5ection. This may indicate the need for additional cmss sections. 

CROSS SECTION OUTPUT P I a E l l e  Xfull capacity 

E.G. Elev (ft) 1456.88 Element Left OB Channel Right OB 
Vel Head lftl 20.04 W Z .  "-Val. 0.060 0.035 
W.S. Elev Ifti 

0.060 
1436.84 Reach =en. [ftl 

crit W.S. (ft) 
105.00 118.80 120.00 

1441.11 Flow ~ r e a  lsq ft] 9.98 827.03 28.65 

New Rivn Spillwy Inundation Study. FCD 97-06 
Foi the li3.213 md Evll pmf 



E.G. Slop6 iff/PLi 0.116009 A r e a  lsq fL] 9.98 027.03 2 8 . 6 5  
a ~ o t a l  iccsi 300o0.00 riow (cisi 69.11 2 9 8 0 6 . 2 8  124.55 
Top Width lftl 300.20 Tap width lfi] 13.30 209.49 7 7 . 4 1  
Vel Total Iftlsi 34.66 Avg. "el. (ftlsi 6.93 36.04 4.35 
Nax Chl Dpfh ifti 8.29 Hydr. Depth iff] 0.71 3.95 0.37 
Con". Total lcfsi 88079.4 Con". lcfsi 203.1 81510.7 365.1 
LenqLh WLd. IfLl 118.71 Wetted Per. Ifti 13.38 210.19 77.42 
Min Ch El Iff1 1428.55 Sheax llb/sq it] 5.40 28.50 2.68 
~lphr 1.07 Stream ~ o w e r  ~~h,ft si 31.43 1027.05 11.65 
frctn Loss Iftl 10.10 C Y ~  volume lacre-ftl 0.15 21.48 15.75 
C 6 E loss iftl 1.15 C u m S R  lacreri i i . 1 6  3.00 2.20 

Warning: The veiarit~ head has changed by more than 0.5 ff 10.15 mi. This may indicate the need for 
additional cross sections. 

Warning: The conveyance ratio Iupbtream conveyance divided by downstream conveyance) is less 
than 0.7 o r  greater than 1.4. Thls may indicate the need for additional cross ~ections. 

Warning: ~ h s  crorr rectron had to be extendsd vertically during the critical depth caisuler~o~s. 
Warning:  he energy loss was greater than 1.0 ft 10.3 nl .  between Lhs current and previous cross 

section. ~ h z s  may indicate the need for vlddltionai cross sections. 

FLOW DISTRIBUTION OUTPUT Profile # I 1 3  ilow 

~ e f r  S L ~  ~ i g h i  ~ t a  n o w  ~ r e a  W.P. I conv. ~ v d r  I). velaciiv 
lfti IftI icfsl 1sq €ti Iff1 
IB 9912.34 9 9 8 2 . 1 7  

-itti ift~si 
1941.82 101.40 55.20 19.42 1.84 19.15 

9982.11 10052.00 1723.33 255.54 70.26 77.23 3.66 30.22 
10052.00 RB 10121.83 338.81 29.90 36.45 3.35 0.82 11.20 

Warnmg: The VelacitY head has changed by more than 0.5 ft 10.15 mi.  his may indicate the need for 
addltianal cross sesLians. 

Warning: The conveyance ratio rupstrearn conveyance drvided by downstream conveyancei is less 
than 0.7 or greater than 1.4. T h i ~  may indicate the need for additional cross sections. 

warning:  he energy loss was greater than 1.0 ft 10.3 ni. between the current and previous cro.6 
s e c t i o n .  This nay indicate the need for additional cross sections. 

FLOW DISTRIBUTION OUTPUT Profile U213 flow 

left sra ~ight s t e  FIOW ~ r e a  W.P. 8 con". xydr D. velocity 
fftl lfti lcfsi (sq fti ifti I P ~ I  1fr1si 
9870.34 9912.34 5.75 1 . 5 1  5.21 0.03 0.29 3.80 
LB 9912.34 9982.11 4055.22 100.90 70.02 24.20 2.71 25.70 
9982.11 10052.00 13445.01 348.51 70.26 67.23 4.99 38. SO 
10052.00 RB 10121.83 1693.16 98.05 66.00 8.41 1.49 17.27 

Warning: The velocity head has changed by more Lhan 0.5 fL 10.15 mi. This may indicate the need tor 
additional cross SecfianJ. 

warnmg:  he conveyance ratio (upstream conveyance divided by downstream conveyancei is less 
Lhan 0.7 or greater than 1.4. This may ind~cate the need for additional cross sections. 

warning:  he energy iors was greater than 1.0 ft 10.3 mi. between the current and previous c r o r r  
section. This may indicaLe the need far additional cross  sections. 

FLOW DISTRIBUTION OUTPUT Profile #full capacity 

Left s t a  
Iftl 
9070.34 
LB 9912.1$ 
9982.17 
10052.00 
10121.83 

Area 
lrq fti 

9.98 
252.06 
412.50 
161.67 
28.65 

W.P. 
(It) 

13.30 
70.02 
10.26 
69.90 
17.42 

Hydr D. 
lftl 
0.75 
3.62 
5.91 
2.32 
0 . 3 1  

Warning: The velocity head has changed by more than 0.5 ff 10.15 ml.  his may indicate the need far 
additional crape sections. 

warning:   he conveyance retlo lupnrrean conveyance divided by downstrean conveysncei is less 
than 0.7 or greater than 1.4. Thls may indicate the need for additional crass sections. 

Warning: The cross section had to be extended vertically during the critical depth calculations. 
Warning:   he energy loss was greater than 1.0 fr 10.3 mi, between the current and previous cross 

.ection. Thlr may indicate the need for addiL1on.l cross sect,ons. 

CROSS SECTION RIVER: New River 
REACH: Upper Spillway RS: 0.741 

INPUT 
~ercription: Conrractian/Expansion coefficients are set to 0.310.5 t o  account 

for flaw leaving the spillway 
~tacion  levat ti on ~ a t a  nom= do 

Elev ~ t a  
1434.12 9852.2 
1423.02 9961.73 
1421.2210045.45 
1420.4310099.96 
1422.6710148.83 
1425.810328.04 

1430.2410559.91 
1429.9910796.49 

Elev Sta 
1430.05 9861.63 
1422.45 9 9 7 0 . 8 5  
1420.84 10055.9 
1420.6010109.61 
1423.6610184.55 
1425.6110360.11 
1427.7010563.59 
1432.0910801.53 

Manning's n values "urn= 3 
s t a  n Val st=  n Val Sf* n Val 

9787.61 . 0 6  9 9 1 0 . 4 7  ,03510148.83 . 0 6  

Bank Sta: Left Right lengths: lelt Channel Right Coeff Contr. Expen 

New River Spillway Inundolion Study. FCD 97-04 
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9950.4710148.83 120 137.5 141.02 . 3  . - 
CROSS SECTION OUTPUT Profile P1/3 flow 

E.G. Elev IfLi 
Ye1 Head ifL1 
W.S. Elev lfL1 
crit  W.S.  lftl 
E.G. Slope iftlftl 
Q Total lcfsl 
TOP Width ifti 
vel ~otal ffi1s1 
Max Chl Dpth Ifti 
Conv. Total lcisl 
Length Wtd. (ft, 
Min C h  El ffil 
Alpha 
Frctn Lass ifL1 
C & E loss lft, 

1431.26 Element 
1.89 W t .  n-Val 

~~ 

1423.31 Reach Len. ifr) 
1425.62 Flow Area lsq ttl 
0.094566 Area isq it) 
10000.00 Flow icfsl 
200.63 Too Width Ifk, 

Warning: The veloclty head has changed by more than 0.5 ft 10.15 ml. This may indicate the need foi 
additional cross sections. 

warning:   he energy lose was greater than 1.0 ft 10.3 ml. between the current and previous cross 
section. This may indrcate the need far additional cross sections. 

CROSS SECTlON OUTPUT Profile #I13 flow 

E.G. Elev lfti 
Ye1 Head iff1 
W.S. Ele" ifL1 
crit W . S .  iftl 
E.G. Slope Iftlftl 
0 Total (cis1 
Top Width ,ftl 
Ye1 Total IfLIs) 
MSX chi ~ a ~ h  lfri 
Conv. lcfr) 
~ength wtd. ifr) 
Mi" Ch El iftl . ~. 
Alpha 
FrCLn loss IfLl 
C 6 E Loss (fti 

Left 08 channel ~ight 08 
0.060 0.035 0.060 
120.00 137.50 145.02 
19.21 681.54 13.32 
19.21 681.54 13.32 
120.69 19820.56 58.75 
24.78 198.36 29.28 
6.28 29.08 4.41 
0.77 3.44 0.45 
400.8 65821.3 191.1 
24.83 198.64 29.30 
4.38 19.42 2.57 
27.51 560.81 11.35 
0.06 16.00 11.29 
0.05 2.42 1.60 

a warning: The velocity head has changed by more than 0.5 fr 10.15 mi.  his nay indicate the Deed for 
additional cross sections. 

Warning: The energy l o a r  was greater than 1.0 ft 10.3 ml. between the curcent and pievious cross 
section. This may indlcate the need far additxonal cross sections. 

CROSS SECTION OUTPUT Profile #full capacity 

E.G. Elev I f t i  . . 
"el Head lft, 
W . S .  EleY iPtl 
Crlf W.S. iftl 
E.G. Slope iftlfti 
Q Total icfsl 
Tap width ifrl 
Vel Total Iffls] 
Max Chl DpCh iftl 
COO". Total Icfsl 
Length Wtd. irt] 
Min Ch El lfil 
alpha 
rictn Loss Iff1 
C 6 E loss lfti 

1443.29 Element 
11.90 Wt. "-Val. 

1425.39 Reach Len. ifi) 
1429.11 Flow Area isq ft) 
0.095845 Area Isq fi) 
30000.00 Flow (cfs) 
352.71 Top Width (fei 
30.77 Avg. vel. lftls] 
5.57 HYdT. Depth ift, 

96902.7 Con". Icfsl 
137.79 Wetted Per. ift) 
1419.82 Shear IlbIrq it) 

1.22 stream power Ilblft 
12.52 Cum volume iacre-it1 
1.07 C m  SA lacreal 

Warning: The velocity head has changed by more than 0.5 it 10.15 mi. Thia nay indicate the need for 
edditlonal cross sections. 

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

FLOW DISTRIBUTION OUTPUT Profile XI13 flow 

Left SLa RlghL Sta Flow ~ r e a  W.P. b Con". Hydr D. velacity 
fftl fftl lcfsl 1sq ftl 
9787.61 9950.47 

iftl lftl iftlsi 
2.28 0.96 5.55 0.02 

LB 9950.47 10016.59 3355.21 150.01 0.17 2.37 
66.26 33.55 

10016.59 10082.71 
2.27 22.37 

4124.89 169.69 65.15 41.25 2.51 24.31 
10082.71 RB 10148.83 2517.63 123.70 62.94 25.18 1.91 20.35 

Warning: The velocity head has changed by more than 0.5 ft 10.15 mi. This nay indicate the need for 
additional c ioss  seckions. 

Warning: The energy lass was greater than 1.0 ft (0.3 mi. between the current and previous cross 
section. This may indicate the need for additional cross recrions. 

FLOW DISTRIBUTION OUTPUT Proflle #2/3 flow 

Lait SLa Rlghf S t a  .. F l o w  Area W.P. % Con". HYdr D. Velocity 
lftl lCf3, fsq it, iftl iftl Iftl~, 

9781.61 9950.41 120.69 19.21 24.83 0.60 0.77 LB 9950.41 10016.59 6692.72 229.55 66.25 33.46 6.28 
3 . 7  29.16 

New River Spillway Inundation Study, FCD 97.04 
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- 
Warning: Divided flow computed for this crass-section. 
Warning: The velocity head has changed by mare than 0.5 i l  10.15 mi. This may rndicefe the need for 

31/,,/11nn11 ?m.= ssrtinns - - - - . - - . . - - -. - - - - - - . - - . . - . 
warning:  he energy loss war  greater than 1 . 0  ft 10.3 mi. between the current and prevzoua cross 

section. This may indicate the need far additional cross ~ e c t i a n s .  

CROSS SECTION OUTPUT Profile Xfull capacity 

E.G. Elev Ifti 
"el Head fffi 
W.S. Elev lftl 
CIiL W . S .  lfti 
E.G. sloae (fr/ft> 
0 Total '(sf31 
Top Width Ifti 
"el Total IfLIal 
Max Chl Opth ifrl 
Con". Total icfsi 
Length Wtd. Iff1 
 in ch EI ifrl 
Rlaha 

Reach Len. lit1 
piow krea [sq fri 
A r e a  lrq fti 
Flow lcfrl 
Top Width Ifti 
Avg. "el. Ifflr) 
~ydr. ~ e p i h  ifri 
Con", lcfsi 
Wetted Per. Iftl 
Shear llbl~q ftl 
Stream Power ilblft 
cum volume 1acre.fr 
Cum SA (acres1 

left 08 Channel Right 08 
0.060 0.035 0.060 

135.04 177.10 184.96 
9 0 0  1066.31 342.57 
9.00 1066.37 628.21 
45.39 27181.90 2166.12 
14.16 346.18 458.83 
5.04 25.50 8.08 
0.61 3.08 1.23 
160.0 95826.8 9751.6 
14.81 346.28 271.98 
3.05 15.48 6.19 
15.40 394.57 10.02 
0.01 18 .19  1 4 . 4 0  
0.02 1 . 5 9  0.98 

warning: ~ ~ v i d e d  flow computed for this cross-section. 
warning:   he velocily head has changed by more than 0 . 5  ft 10.ii mi.   his may indicate the need for 

additional ciosr  sections. 
warning:   he energy loss was greater than 1.0 ft 10.3 mi. betireen the current and previous cross 

section. This may indicate the need far additional cross sections. ' 

FLOW DISTRIBUTION OUTPUT Profile 1113 flow 

warning: Divided f low computed for this srorr-section. 
warning:   he velaclfy head has changed by more than 0.5 it (0.15 mi. This may rndrcafe the need for 

additional cross sections. 
warning:  he energy loss was greater than 1.0 ft (0.3 mi. between the cuirenf and prevrous cross 

section. This may indlcate the  need for add~fional cross sections. 
 ore: ~ultiple critical depths were found at this location.  he critical depth with the lowest, valid, 

water surface was used. 

PLOW DISTRIBUTION OUTPUT Profile X213 flow 

Right S t a  
lfti 
9785.04 
9901.43 
10016.83 
R B  10132.22 
10809.35 

Area 
1sq ftl 

3.25 
215.43 
345.51 
276.411 
212.60 

W.P. 
lftl 
8.90 

115.44 
115.40 
115.44 
256.11 

Hydr D.  
lfti 
0.37 
2.39 
2.99 
2.40 
0.83 

warning: ~ivided flow computed for this cross-section. 
Warning:   he velocity head has changed by mare than 0.5 fr 10.15 ml. This may indicate the need far 

additional crass sections. 
warning:   he energy loss was greater than 1.0 ft 10.3 mi. between the current and previous 

restion. This may indicate the need for additional crosr  sections. 

PLOW DISTRIBUTION OUTPUT Profile Xfull capacity 

Right Std 
lfti 
9786.04 
9901.<3 

Area 
ISq fti 

9.00 
331.59 
401.67 
333.10 
342.51 

W.P. 
lfti 

14.81 
115.44 
115.40 
115.44 
277.98 

Hydr 0. 
lfti 
0.62 
2.57 
3.48 
2.89 
1.23 

Warning: Divided flow computed for this cross-sectlon. 
warning: The velocity head has changed by mare than 0.5 f r  10.15 nl. This may rndisate the need for 

additional crass rections. 
Warning: The energy loss was greater than 1.0 it 10.3 mi. between the current and previous cross 

section. This mas indlcate the need for additronal cross sections. 

CROSS SECTION RIVER: New River 
REACH: Upper Spillway RS: 0.681 

INPUT 

New River Spillway lnundaiion Study, FCD 91-04 
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The discharge is spllt a s  601 in both branches to 
account for the uncerraintly of the hydraulic conditions. 

Station Elevation Data "Urn- 10 
Elev sta 

1421.75 9702.54 
1410.32 9795.07 

Mannrng's n Values "urn- 4 
sea n Val Sea n val ~ t a  n vnl sta n val 

9598.51 .06 9702.54 .03510054.48 ,0610959.81 .06 

Bank Sra:  Left Right LengLh3: Left channel ~ i g h t  caeif contr. ~ x p a n  
9702.54100541.48 0 0 0 1 .3 

ineffective Flow "urn- i 
Sta l SLa R Elsv 

10959.81 11812.5 1414.05 

CROSS SECTION OUTPUT Profile #I13 flaw 

E.G. Elev iftl 
Vel Head lftl 
W . S .  Eiev IfLi 
crit W.S. lfti 
E.G. slope iftifrl 
Q Total lcfrl 
Top Width Ifti 
vel Total ift/si 
Max Chl Dpth Ifti 
Conv. Tatal lcisi 
length Wtd. Ifti 
Min Ch El Iff) 

rrcm ~ o s s  lit] 
C i E L O S s  lfti 

Right OB 
0.060 
282.60 
1144.49 
1616.20 
9431.06 
895.96 
8.25 
2.18 

47481.1 
527.86 
5.35 
44.09 
5.67 

Warnlnq; Divided flow "omputed for this cross-rection. 
Warning; The velocity h e ~ d  has changed by more t h ~ n  0.5 ff 10.15 mi. This may indicate Lhe need fur 

additional cross sections. 
warning: m e  energy lass waa greater than 1.0 fr 10.3 mi. between the current and previau~ cross 

section. Thls may indicate the need for additional cross sections. 
Nore: Multiple critical depths were found at this location.  he critical depth with the lowest, valid, 

water surface was used. 

CROSS SECTION OUTPUT Profile #2/3 flow 

E.G. Elev ifti 1412.21 Element Left 08 Channel Right OB 
Ye1 Head lfti 1.42 W t .  "-Val. 0.035 0.060 
W.S. E l e v  iftl 1410.79 Reach Len. Ift] 282.50 282.60 282.60 
Crlt W.S. IfLi 1410.90 plow area [sq it] 341.55 1750.86 
E.G. Slope lftlftl 0.035391 Area isq it1 341.55 2649.54 
Q Total lcfsi 20000.00 Flow Icfsi 3448.60 16551.40 
Top Width Iftl 1269.34 Top Width Ifti 240.13 1029.20 
"el 70tal lftlsi 9.56 Avg. Vel. Iftlrl 10.10 9.45 
~ 3 %  chi ~ p t h  lfti 10.49 Hydr. Depth lftl 1.42 2.90 
Can". Total lcfal 106312.6 Con". lcfsi 18331.5 87981.1 
Length Wtd. Ifti 282.60 Wetted Per. Ifti 240.28 605.77 
Min Ch El lEt1 1408.63 Shear Ilblsq It1 3.14 6.39 
Alpha 1.00 ~ t r e a m  power Ilblft $1 31.71 60.37 
~ r c t n  loss ifri 8.84 cum volume (acre-fri 9.17 9.69 
C 6 E Loss lit1 2.49 Cum SR lacresi 

warning; Divided flow computed for this cross-section. 
warning:  he velocity head has changed by more than 0.5 it 10.15 ni.  his may indicate the need for 

additional cross sections. 
warning:  he energy loss was greater than 1.0 ft 10.3 mi. between the current and previous cross 

section. ~ h l s  may lndicate the need for additional cross sections. 
Nora; nultiple critical depths were found at this location.   he critical depth with the lowest, valid, 

water surface was used. 

CROSS SECTION OUTPUT Profile Xfull capacity 

~ ~~~ . 
W.S. ~ i e v  lfrl 
ceie w.s. ifti 
E.G. Slope Iftlftl 
Q Total lcfsl 
Tap Width Iftl 
Ye1 Total lft/ri 
Max Chl Dprh lfti 

1413.41 Element 
1.90 Wt. "-Val. 

1411.51 Reach Len. Ifpi 
1411.56 Flow Rrea lrq ftl 

0.036641 Area lrq ft) 
30000.00 Flow lcre] 
1398.62 Top Width Ifti 

10.97 Avg. vel, Iftlsi 
11.21 HYdi. Depth [ftl 

Channel 
0.035 
282.60 
525.39 
525.39 
6664.85 
269.21 
12.69 
1.95 

New River Spillway lnvndsfion Study, FCD 97-04 
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Can". Total lcfal 156124.5 Con". lcfsl 34818.2 121906.3 
~ e n g t h  wtd. lit) 282.60 wetied per.  iftl 269.39 664.36 
Mln Ch El Iftl 1408.63 Shear Ilblsq ftl 4.46 7.61 
Alpha 1.02 Stream Power llb/ft sl 56.59 80.35 
FrcLn LOSS Iftl 9 . 1 8  Cum Volume lacre-it1 0.00 1 2 . 6 9  13.07 
C 6 E L05P Ifti 3.67 Cum 5R (acres) 

Warninq: Dlvided flow computed Eor this cross-section. 
Warning: The velocity head has changed by more than 0.5 ft 10.15 mi. This may indicate the need for 

additional croa.5 sections. 
warning: The conveyance ratio (upstream conveyance divided by downstream conveyancei is less 

than 0.7 o r  greater than 1.4. ~hir may rndicate the nsed for additional crors sections. 
warning:   he energy loss was greater than 1.0 it 10.3 m), between the current and prevrous cross 

section. This may indicate the need for additional cross sections. 
Note: Multiple critical depths were found at this location. The critical depth with the loweat, valld. 

water surface was used. 

mow DISTRIBUTION OUTPUT erofile "113 flow 

warning: Divided flaw computed for this cross-section. 
Warnlng: The velocity head has changed by more than 0.5 it 10.15 m1. This may ind~cate the need for 

additional crors sections. 
Warning: The energy loss was greater  than 1.0 ft 10.3 ml. between the current and previous crass 

section. This may indicate the need for additional cross sections. 
~ o t e :  Multiple critical depths were found at this location. The critical depth rith the lowest, valld. 

water surface war used. 

FLOW DISTRIBUTION OUTPUT Profile #2/3 flow 

Left s t a  
lfti 
18 9102.54 
9819.85 
9937.17 
10054.48 

lftl 
9819.85 
9937.17 
RB 10054.48 
11812.50 

W.P. 
lftl 

34.07 
117.32 
88.89 

5 0 5 . 7 7  

Hydr D. 
lfti 
0.70 
1 . 1 5  
1.53 
2.90 

velocity 
lft/s1 
5.15 

10.43 
10.34 
9.45 

warning: ~ivided flow computed for this cross-section. 
Waining; The velocity head has changed by more then 0.5 fi 10.15 nl. This nay indicate the need far 

additional cross secfrona. 
warning: The energy loss was greater than 1.0 it 10.3 ml. between the current and previous cross 

section.  his may indicate the need for additional cross sections. 
Note: MulCiple critical depths were found a t  this location. The critical depth wlth the lowest, valid, 

water surface was used. 

FLOW DISTRIBUTION OUTPUT Profile #full capacity 

~ e f i  s t a  ~ight sra n o w  Rrea W.P. % con". ~ y d r  D. velocity 
lfti lftl ICE61 1% ft) lftl (it1 Ift/~l 

LB 9702.54 9819.85 4 54.35 51.30 1.49 1.06 8.20 
9819.85 9937.17 3636.03 266.65 117.32 12.12 2.27 13.64 
9931.17 RB 10054.48 2583.25 204.39 100.18 8.61 2.03 12.64 
10014.48 11812.50 23335.18 2209.39 564.36 77.78 3.99 10.56 

warning; ~ i v l d e d  flow computed for this cross-section. 
warning:  he velocity head ha8 changed by mare than 0.5 ft 10.15 ml. This may indicate the need for 

additional crass sections. 
~arning:  he conveyance ratio (upstream conveyance divided by downstream conveyance) is less 

than 0.7 or greater than 1.4. This may indicate the need for additional crass sections. 
warning:   he energy loss was greater than 1.0 it 10.3 mi. between the current and previou~ cross 

section. This may indicate the need for additional cross sections. 
Note: Multiple critical depths were found a t  this lacafron.   he critical depth with the lowest, valid, 

water surface waa used. 

CROSS SECTION RIVER: New River 
REACH: Lower Spillway RS: 0.622 

INPUT 
Description: Upstream limit of the lower sprllway reach for ~ e w  ~iuer. A 

vertical wail is coded at the right endpoint. 
station s leva ti on ~ a t a  n m =  22 

Sta Elev s t 8  Elev S t a  Elev S t a  Elev Sra  lev 
9688.16 1421.3 9730.23 1407.55 9731.39 1407.3 3749.77 1406.23 9758.07 1405.86 
9763.61 1405.8 9772.03 1d05.38 9841.28 1403.67 9851.59 1403.39 9855.66 1403.13 
9896.5 1402.1 9944.83 1402.6 9972.69 1403.04 9984.08 1402.72 10000 1 a 0 1 . 7 8  

10024.13 1403.610053.89 1402.2810068.95 1403.3310075.46 1403.8910122.55 1609.04 
10162.33 1405.110162.36 1410 

Nanni"g8e n Values ""W 3 
sta n val sta n v a l  S L ~  n 

9688.16 . 0 6  9730.23 .03510162.36 .05 

Bank sfa:  Left Right Lengths: Left Channel Rlghr coeff contr. ~xpan. 
9730,231016236 395 424.4 381 .I .3 

New Rivsr Spillway Inundation Study, FCD 97-04 
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critical depth, the calculated water surface came back below cirtlcal depth. ~ h l s  indicates 
that there is not a vaiid subcr~t~cai answer.   he program defaulted t o  criticai depth. 

FLOW DISTRIBUTION OUTPUT Profile #2/3 flow 

Left Sta Rlqhi ~ t a  rlow Area W.P. $ con". Hydr D. velocity 
lftl (ELI iCfSl lsq ftl lit1 
LB 9730.23 9874.27 

iftl Iftlsl 
2028.86 274.50 131.10 16.91 2.09 1 . 3 9  

9 8 7 4 . 2 7  10018.32 6874.87 592.61 144.15 57.29 e.11 11.60 
10018.32 RB 10162.36 3096.28 368.80 1 4 5 . 7 1  25.80 2.56 8.40 

warnmg:   he energy equafron could not be balanced within the specified nurnber of iterations.   he 
pr04L.srn used czltlcal depth for the water surface and continued on with the ialculatians. 

warning: The energy loss was greater than 1.0 fi 10.3 mi. between the curcent and previous cross 
section.  his may indlsete the need for addliional croaa section.. 

Warning: During the standard step iteration=, when the assumed weler surface was s e t  equal to 
critical depth, the calculated water surface csme back below critical depth.   his indicates 
thaf there i a  not e valid rubcritical answer.  he program defaulted to critical depth. 

FLOW DISTRIBUTION OUTPUT Profile #full capacity 

Warning; The energy equation could not be baienced within the specified number of iterafrons.  he 
program used critical depth for the Water surface and continued an with the calculations. 

Warning; The energy loas wea greater than 1.0 ft 10.3 mi. between the current and previous cross 
section. This may indicate the need for additional crass sections. 

warning: Dvrlng the standard step iterations, when the assumed wafer surface was set equal to 
critical depth, the calculated water surface cane back below critical depth. This indicates 
thaf there ia not a vaiid rubcritical enrwer.   he program defaulted fo critical depth. 

CROSS SECTION RIVER: New River 
RERCH: lower Spiliway RS: 0 , 5 6 4  

INPUT 
Descrlofion: 

Manning's n values ""me 3 
S t B  n Val Sta n Val SLa n Val 

9784.38 .06 9924.19 .03510189.03 .06 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr.  Expan. 
9924.1910189.03 235 255.6 255 .I . 3  

CROSS SECTION OUTPUT Profile #I13 flow 

E.G. Elev lftl 
Vel Head lftl 
W.S. Ele" ifti . . 
crit " . S .  ift) 
E.G. Slope IfLlfL) 
0 Total lcfsl 
Top Width ifL1 
"el Tatel iftlsl 
Max Chl DPth ifti 
Con". Total lcfsl 
length Wtd. lfti 
 in ch  ~1 (fri 
Alpha 
FTCt" loss iEtl 
C i E Loss lftl 

Element 
W t .  n-Val. 
Reach Len. lit1 
Flow Area (sq fti 
Area lsq iil 
Flow ices1 
Top Width Ifti 
Avg. ve l .  iftlai 
HYdr. Depth lfrl 
Con". i c i a i  
Wetted Per. ift) 
Shear Ilblaq fti 
Stream Power liblfi 
Cum Volume lacre-ft] 
Cum SA iacresi 

Warning: The velocity head has changed by more than 0.5 ft io.li mi.  his nay indicate the need for 
additions1 cross sections. 

warning:   he energy loss was greater than 1.0 ft 10.3 mi. between the current and previous croar 
seestlon. This may indicate the need for additional Cross sections. 

CROSS SECTION OUTPUT Profile X2/3 flow 

E.G. Elev lfil 
V e l  Head lfL1 
W.S. Elev Iftl 
Crlt W.S. Ifti 
E.G. Slope IftIPf) 
Q Total lcfsi 
Tap Width lit1 
Ye1 Total Iftlsl 
Max Chl Dpfh lfti 
Conu. Total icfsl 
Length Wtd. ifti 
i in ch xi (fri 
Alpha 

Nnu River Spillwny lnundafi~n Study, FCD 97-04 
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7.93 cum volume (acre-fti 1 .07  57.27 0.03 
Frcrn Loss lftl 

0 . 7  Cum S i i  IasrsSI 0 . 7 2  7 . 4 7  0 . 0 2  
C 6 E Lo35 Iff1 

warning: ~h~ velocity ]head has changed by more than 0.5 ft 10.15 mi.  his may lnd~caie the need for 

additional cross sections. 
warning; m e  canveyatlce ratio lupstream conveyance divided by downstream conveyance] is less 

than 0.7 or greater fhan 1.4. may indicate the need far additional crorr sections. 

warning:  be energy lass was greater than 1.0 it 10.3 mi. between the current and previous crass 
section. This nay indlcafe the need for additional crorc r e c t l o n r .  

CROSS SECTION OUTPUT Profile Hfull capacity 

E.G. Elev lftl 1401.74 Element L ~ ~ L  08 Channel Right 00 

4.03 wr. n-val.  0.060 0.015 0.060 
"el Head lftl 
W . S .  Elev lftl 1397.71 i each Len. iftl 

235.00 255.60 265.00 

Crir W.S, lftl 1398.95 Flow Ares 1sq fti 
138.70 1051.25 32.86 

E.G. Slope lft/ftl 0.023919 Rrea lsq ELI 138.10 1051.25 32.86 

O Total lcfsl 18000.00 Flaw Icfol 646.69 17263.65 89.66 
Tap Width lftl 422.73 Top Width Iff1 

103.24 264.84 54.65 
14.72 Rug. "el. lftlsl 4.66 16.42 2.73 

"el Total lft/Sl 
9 . 2 5  liydr. Depth lftl 1.34 3.97 0.60 Max Chl Dpth lit1 

con".  oral icfrl 116387.1 con". lcfsl 4181.4 111625.9 579.8 

Length Wid. Ifti 255.25 Wetted Per. lftl 103.27 2 6 5 . 1 1  54.66 
1388.46 Shear Ilbls4 ftl 2.01 5.91 0.90 Win ch El Ifti 

1.20 stream Power Ilblft 51 9.35 91.00 2.45 
Rlpha 

7 . 4  cum volume lacre-frl 2.41 69.93 0 . 1 8  
FrcLn Loas lftl 

0.21 Cum SR IscrsSI 1.03 7.62 0.23 c L E Loss lit1 

warning;  he velocity head has changed by more rhan 0.5 ff 10.15 rnl . This may lndicste the need for 

.dditionsl cross sectiuna. 
warning:  he [upstream conveyance divided by downstream conveyance1 is less 

than 0.7 or greaisr than 1.4.   hi* may indicate the need for additional crass sections. 
~ ~ r n i ~ g :    he crars section had to be extended during the critioal depth calculations. 

warning:  he energy lass was greater than 1.0 fr 10.3 mi. between the current and previous crass 
section. m i s  may indicate the need far additional cmsa sections. 

PTOW DISTRXBVTION OUTPUT Profile #I13 flow ... . 

~ ~ f t  5 t a  n w h t  s t a  FLOW Rrea W.P. $ Conv. Hydr D .  Velocity 

lftl Ifti lcfsi 1% fti lftl Iftl iftlsl 
9784.38 9924.19 1.28 1.37 12.14 0.02 0.11 0.93 

IB 9924.19 10012.47 3939.37 289.98 88.94 65.66 
3.28 13.59 

100L2.47 10100.75 1897.03 186.68 88.51 31.62 2.11 10.16 

10100.75 RB 10189.03 162.32 31.90 49.69 2.11 0.68 4.79 

~ ~ ~ ~ i n g :  me velocity head has changed by more than 0.5 ft 10.15 mi.  his may lndicate the need for 
additional cross sections. 

warnin4:   he lass was greater than 1.0 f t  10.3 mi. between the current and previous crass 

section. ~ h r s  may indicate the need far additional cross sections. 

FLOW DISTRIBUTION OUTPUT Profile XzI3 flow 

Left Sfa R~ght S t a  Flow xrea W.P. B con". ~ y d i  D. Velocity 

lftl Ifti ICES1 1sq It) lftl IfLI IftISl 
9784.38 9924.19 195.18 , 59.96 19.12 1.63 0.76 3.26 

LB 9928.19 10012.47 6738.32 401.97 88.94 56.15 
4.55 16.16 

10012.47 10100.15 4120.14 298.68 B B . 5 1  34.34 
3.38 13.80 

10100.71 RB 10189.03 945.76 122.00 85.83 1.88 1.42 7.15 

~ ~ r n l n g :    he velocity head has changed by tnen 0.5 ft 10.15 m) .  his may indicate the need for 

additional cross sections. 
Warning: The conveyance ratio ivpstrsam conveyance divided by downstrean conveyance1 14 1 8 s ~  

than 0.7 o r  greater then 1.4.  his m y  indicate the need for additional crass  sections. 

warning; me energy lass was greater than 1.0 tt 10.3 nl. between the current and prsviour cross 
section.  his may indicate the need far additional crorr sections. 

PLOW DiSTRIBUTlON OUTPUT Profile Hfull capacity . - ~  

~ e f L  ~ r a  Rlght Sta Flow ~ r e a  W.P. i con". ~ y d r  D. Velocity 
Iftl lcfsl 1sq [ti lftl lftl Iftlsl 

lftl 
9184.38 9924.19 646.69 138.70 103.27 3.59 1.34 4.66 

IB 9924.19 10012.47 9085.88 478.22 88.94 50.48 5.42 19.00 

10012.47 10100.75 6016.27 314.92 88.51 33.76 
4.25 16.21 

10100.7'1 RB 10189.03 2101.50 198.11 88.32 11.68 2.20 10.61 

10189.03 10281.66 89.66 32.86 54.66 0.50 0.60 2.73 

warning:   he velocity head has changed by more than 0.5 ft (0.15 R).  his may indlcate the need far 
additional cross sections. 

warning:  he conveyance raeio ivprirean conveyance divided by downstream conveyance1 ia less 
than 0.7 greater than 1.4. ~ h l s  m y  indicate the need far additional crars sect ianr .  

Warning: The cross section had to be extended vertically during the critical depth calculations. 
warning:   he energy loas war greater rhan 1.0 fr 10.3 mi. hetween the current and previous cross 

section. This may indicate the need far additional croas sections. 

CROSS SECTION RIVER; ~ e w  River 
REIICN; ~ o w e r  Spillway RS: 0.4QS 

INPUT 
Derciiption: 
station ~levarion ~ a t a  numi 17 

I luno 2000 New ~ i v e ,  splllwsy lnundalton Study. FCD 97-04 
  or the 113.213 and full pmf 



s t a  =lev sta Elev s ta   lev ~ t a  =lev s t a   lev 
9121.32 1396.2 9 1 3 7 . 6 2  1395.57 9744.91 1393.9 9755.95 1393.48 9 1 8 8 . 0 8  1391.42 
9858.1 1389.2 9961.69 1386.28 10000 1384.4510008.34 1385.4710016.62 1386.26 

10019.64 1386.310093.88 1389.9510116.62 1390.6210133.64 1390.9110143.73 1391.12 
10149.62 1391.610216.06 1395.85 

~snning's n values "urn- 3 
~ t a  n v a l  sta n Val sta n val 

9121.32 . 0 6  9188.08 ,03510143.73 .06 

CROSS SECTION OUTPUT 

E.G. Elev 1Ptl 
"el Head lit1 
W . S .  E le"  1ftl 
Crif W.5 .  1fLl 
E.G.  Slope IfLIfil 
0 Total Icfsl 
Tap Width lfrl 
"el Total Ift161 
Max C h l  OpTh Ifr1 
Conv. Total lcfsl 
Length Wrd. Iftl 
"in Ch El (ftl 
Alpha 
rrctn Loas (ftl 
C L E Lo55 lfil 

flow 

Element 
Wt. n-Val 
Reach Len. ifti 
Flow Area 1sq f t ,  
Area lsq ftl 
Flaw lcfsl 
Top Width 1fLl 
~ v g .  v e l .  lfr/si 
Hydr. Depth lit1 
Con". (cfrl 
Netted Per. lit1 
Shear (lblsq ftl 
stream Power ilh/ff 
cum Volume iacre-ffl 
Cum 5R lacresl 

Channel Right OB 
0.011 

243.90 243.90 
547.08 
547.04 

6000.00 
241.11 
10.97 

2 . 2 7  

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

CROSS SECTION OUTPUT 

E.G. Eiev IfLl 
Vel Head Ifti 
W.S. Ele" 1ftl 
Crli W.S. ifLI 
E.G. Slope lftlfL1 
Q Total Icfsl 
Tap Width lftl 
"el T o t a l  ifflsl 
Wax Chl Dpth ifti 
Con". Total (cfr, 
Length W L ~ .  ifc 
Min Ch El lit1 
Alpha 
Frctn LOSS i f t i  

Profile XZl3 

1393.56 

e l o w  

Element 
WL. "-Val. 
Reach Len. 1fil 
Flow Area 1sq ftl 
Area 1sq ft, 
Flow 1cfsl 
Top Width 1fil 
Rvg. "el. iit/s1 
Hydr. Depth lit1 
Con". ICf31 
wetred per. (it] 
Shear 11blsq ftl 
strean power ilblft rl 
cum Volume iacre-ftl 
Cum SR (acre51 

Warning: The velaclty head has changed by more than 0.5 ft 10.15 ml. This may indicate the need far 
additional crorr sections. 

warning:  he energy loss was greater than 1.0 fr 10.3 mi. between the current and previous crasr 
aecfion. This may indicate the need for additional cross sections. 

CROSS SECTION OUTPUT Ploflle #full capacity 

E.G.  lev iftl 1395.26 ~ienent heft oa channel ~ i g h t  OB 
Ye1 Head lftl 3.57 W t .  "-Val. 0.060 0.035 0.060 
W . S .   lev lit1 1391.69  each   en, ifr, 263.90 203.90 243.90 
CriL W.S. Ifti 1392.67 Flow Area lsq ftl 0.56 1186.36 1 . 9 1  
E.G. Slope lftlftl 0.025645 Rrea 1sq ft) 0.56 1185.36 1.97 
Q Total Icfsl 18000.00 Flow icfs] 0.58 17995.13 3.29 
Top Width Ifti 367.10 Top Width ifti 4.22 355.65 1.23 
vel Total Iftlsi 15.14 AVg. V e l .  iftlsl 1.03 15 .11  1.67 
Nan Chl Dpth 1ftl 7.24 Hydr. Depth Ifti 0.13 3.34 0 . 2 7  
Con". Total icfsl 112400.5 Conv. lcfsl 3.6 112316.4 20.5 
~ e n g t h  wtd. (fti 243.90 "erred per. ifr] 4.23 355.97 1.25 
Mln Ch El 1ftI 1384.45 Sheer ilb/sq ftl 0.21 5.34 0.44 
alpha 1.00 Stream Power ilblft s1 0.22 8 0 . 9 6  0.73 
Frctn Loss lit1 6.34 Cum Volume (acre-ff) 2.03 63.36 0.07 
C 6 E LOIS (it1 0.13 Cum SR (acre11 0.74 5.80 0.05 

warning:   he energy loss was greeter than 1.0 fr 10.3 mi. between the current and previoua cross 
sectron. Thla may indicate the need for additional cross sections. 

FLOW DISTRIBUTION OUTPUT Profile Xi13 flaw 

&eft sta ~ight s t a  FIOW ~ r e a  W.P. a con". ~ y d r  D. velocity 
iftl Iftl I"fS1 1sq ftl lit1 lft, Iftls, 
LB 9788.08 9906.63 287.21 54.93 61.07 4.79 0.90 5.23 
9906.63 10025.18 5025.72 399.10 118.72 83.75 3.37 12.59 
10025.18 RB 10143.73 687.07 93.01 61.59 11.45 1.51 7.39 

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

FLOW DISTRIBUTION OUTPUT Profile U213 flow 

New River Spillway Inundation Study. FCD 97-04 
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k f t  sea Right st= n o w  area W.P. i con". ~ y d r  D. velacity 
lftl Iftl ICES1 l3q ftl IEtI lttl Iftlsl 
18 9788.08 9906.61 1289.96 164.48 103.18 10.15 1.59 7.84 
9906.63 10021.18 8919.53 557.32 118.72 14.83 4.10 16.11 
10025.18 RB 10143.13 1130.52 200.97 109.58 14.42 1.8< 8.61 

warning; The velocity head has changed by mare than 0.5 f r  10.15 ml. This nay Indicate the need for 
additional crosli sections. 

warning:   he energy lass was greater than 1.0 fr 10.3 nl. between the  curient and previous crass  
 his may rndlcare the need for additional cross sec~ions. 

FLOW DISTRIBUTION OUTPUT ~rafile #full capacity 

left S t a  
Iff1 
9727.32 
LB 9788.08 
9906.63 
10025.18 
10143.13 

W.P. 
iftl 
4.23 

118.60 
118.72 
118.65 
7.25 

ilydr D. 
lftl 
0.19 
2.11 
5.46 
2.44 
0.27 

warning: ~h~ energy loss w a s  greater than 1.0 tt 10.3 DI. between the current and previous cross 
 his may tndicaee the need for additional cross sections. 

CROSS SECTION RIVER: New River 
RERCH: Lower Splliway RS;  0.454 

INPUT 
osscri.Jrion: Downstream 1rmit of the lower spillway reach for New River. 

Elev S t a  Elev 
1391.95 9705.36 1391.39 
1390.1 9119.15 1390.87 
1388.21 9827.74 1388.4 
1382.69 9992.59 1382.97 
1383.0710052.11 1383.49 
1391.01 

~ a n n ~ n g ' s  n valuer "urn= 3 
St* n Val S t a  n Val sta n Val 

9708.91 .06 1828.$1 , 0 3 5 1 0 1 4 2 . 7 1  .06 

Bank Sta: Left Right Lengths: Left Channel Right Coeff ConLr. Expan. 
9828.4110142.11 0 0 0 .6 .8 

CROSS SECTION OUTPUT Proflie U 1 / 3  flow 

E.G. Ele" lfil 
vei ~ e v d  (fri 
W.S. Elev (ftl 
crit W.S. iftl 
E.G. slope ~fr~ftl 
o Total (cis1 
Top Width Iff1 
"el Total Iftlsl 
Mar Chl Dpth lftl 
Con". Tats1 IcfJI 
Length Wtd. lftl 
Mln Ch El lftl 
Alpha 
m c r n  lass ift~ 

1381.22 ~lement L ~ ~ L  OB Channel Right 08 
1.02 w t .  n-val. 0.035 

1386.20 Reach Len. Ifti 628.30 628.30 628.30 
1385.91 n o w  Area 134 ft1 740.04 

0.009400 area iaq ftl 740.04 
6000.00 n o w  lcfe~ 6000.00 
267.01 Tap Width lftl 267.01 

8 . 1 1  Rvg. V e l .  Iftlsl 8.11 
4.70 "ydr. ~epth lft) 2.71 

61885.5 Con". Icfsl 61885.5 
528.30 "atred per. lltl 267.70 
1381.50 Shear ilbls4 Et! 1.62 

1.00 stream power ilblft sl 13.15 
3.85 Cum Volume laare-ftI 0.09 23.00 0.00 
0.71 cum sli lecresi 

Warning; The velocity head has changed by more thsn 0.5 f k  10.15 nl. This may indicate the need for 
additional cros. sections. 

warning; ~h~ ratio [upstream conveyance divided by doWnsrream conveyance1 is less 
than 0.7 or greater enan 1.4. a his nay indicate the need for additional cross sections. 

warning: energy lorn was greater than 1.0 fr 10.3 m). between the current and previous cross 
section. ~ h i r  may indlcate the need for additional crass sections. 

"ate: ~ydraulic jump has occurred between this cross section and the previous upstream section. 

CROSS SECTION OUTPUT Profile #213 flow 

E.G. EleY Iftl 
"el Head lit1 
W . S .  Elsv lftl 
CTit W.3, lftl 
E.G. Slope Ifi/ftl 
0 Tor81 1cf91 
Top Width iftl 
"el Total l€t/sl 
Max Chl Dpfh lftl 
Con". Total icfsl 
length WLd. lftl 
nin ch EI irtr 
Alpha 
rrctn ~ o s s  lit1 
C 6 E 1089 IfLI 

Element 
WL: n-Val. 
Reach Len. Ifti 
Flow Rrea lsq ftl 
hrezi I94 ftl 
Flow Icfs! 

width let] 
A"#. "el. Iet/s) 
Hydr. Depth Ifti 
Con". ICfSl 
wetted Per. lftl 
Shesl Ilblsq ftl 
Stream Power Ilblft s l  
cum Volume iacre-it1 
cum 5 i i  1aare.l 

warning: veiocicy head has changed by more than 0.5 ft 10.15 m .   his may mdicate the need tor 
addiclonal cross reclions. 

New River Spillway Inundation Study, FCD 97-04 
 ort the in. 213 and all pmf 





~. 
Elev s t a  
1384 9 6 2 5 . 1 1  
1382 9858.43 

1311.9 9 9 6 1 . 8 8  
1374.9100g4.75 
131910239.09 

1378.310381.09 
1 3 7 6 . 3 1 0 5 0 d . 4 3  

E l e v  Sta 
1383.63 9 6 1 2 . 4 3  
1381.32 9879.2 
1376.18 9984.91 
1381.4810125.12 
1379.52 10257.3 
1311.1110601.25 
1380.6210536.22 
1380.19 10716.4 
1381.4110838.86 
13795411055.88 
1379.6411415.19 
1378.4911535.7d 

Bank Sta: Left Rlght Lengths: Left Channel R~ght Coeff Contr. Expan 
9840.2811541.67 400 512.2 520 .6 8 

Ineffective Flow nu,"= 2 
s f a  L sra R  lev S t a  L sta R  lev 

10094.15 10716.4 1386 9562.67 9840.28 1384.41 

CROSS SECTION OUTPUT Profile Ul/3 flaw 

E.G. Elev  Iftl 
"el ,lead ifil 
W.S. Elev Ift, 

~. 
lop Width iftl 
"el Total ifflsl 
NBX Chl Opfh lit1 
Con". Total Icfsi 
Length WLd. fftl 
Mi" Ch El 1fLl 
Alpha 
rrctn LOSS ifri 
C s E Lass lftl 

1382.66 Element 
0.13 W L .  "-Val 

1382.53 Reach Len, ifti 
1380..10 Flaw Area isq itl 

0.002884 Aced i s 0  f t i  
9000.00 FLOW icfsl ~' 

1784.48 Top Width (it] 
2.89 Rug, "el. lft/sl 
7.63 ~ y d i .  ~epth ifrl 

167579.6 Con". icfsl 
513.26 Welted Per. lit) 
1374.90 Shear ilblrq ffl 

1.01 stream power ilb/ft si 
2.08 Cum Volume iscre-if1 
0.06 Cum SA iacreri 

Left 08 Channel Rimhe OB 

Warning: The conveyance ratio iupstream conveyance dlvided by downstream conveyanc~i ia less 
than 0.7 or greater than 1.4. Thls may lndlcate the need for additional crass sections. 

Warning:   he energy loss was greater than 1.0 ft 10.3 mi. between the current and previous crass 
section. This may indlcate the need for addit~onal cross sections. 

Note: Llultiple crltical depths were found at fhls lacairon. l he critical depth with the lowest, valld, 
w a r e r  surface was used. 

CROSS SECTION OUTPUT Profile Hz13 flaw 

E.G. Elev lfL1 
"el Head iftl 
W.S. Elev Ifti 
CIii W.S. i f t i  
E.G. Slopelftlfti 
Q Total (cis) 
Top Width iftl 
Ve1 Total ifflsl 
Max Chi Opth ifti 
Con". Total icfsi 
~ength wtd. ifr, 
Mi" Ch El iff, 

1383.65 Element 
0.20 W t .  "-Val. 

1383.45 Reach Len. Ifti 
1381.40 Flow Area isq fti 
0.003069 Area lsq ttl 
15000.00 Flaw icf81 

Left 08 channel R I C ~  08 
0.058 0.055 0.058 
400.00 512.20 520.00 
142.08 4094.20 4.52 
142.08 6481.23 4.52 
171.22 14823.51 5.21 
181.60 1107.39 5 .97  
1.21 3.62 1.15 
0 . 7 8  3 . 7 7  0.75 

3090.6 261579.1 94.1 
181.61 1088.16 5 . 1 6  
0.15 0.12 0 . 1 4  
0.18 2.61 0.16 
4.32 134.74 55.85 
6.68 33.31 10.75 

warn~ng: ?he conveyance ratio (upstream conveyance divided by downstream conveyance1 is iese 
than 0.7 or greater than 1.4. Thia may indlcate the need for additional crass sections. 

warn~ng:   he energy 1056 was greater than 1.0 ft 10.3 nl. between the current and previous cross 
section.  his may indlcate the need for additional crosg sections. 

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

CROSS SECTION OUTPUT Profile Xfull capacity 

E.G. Eiev iftl 
Vel Head lfil 
w . 8 .  E L ~ V ' I ~ C I  
crir W . S .  ifti 
E.G. Slope IfLIiLI 
Q Total lcfs) 
Top Width iftl 
vel ~otal iftlsi 
Max Chl Dpfh Ifti 
Conv. Total fcfnl 
Length WLd. lfti 
Mi" Ch El IfLI 
Alpha 
rrctn LOSS lfLl 
C i E LOSS iftl 

Wt. "-Val. 
Reach Len. Iftl 
Flow Area lsq ft] 
Area irq ffl 
Flow icfsi 
Top Width lftl 
A"9. ve1. (ft/~l 
Wydr. Depth iPi1 
Can". lcfal 
Wetted Per. ItL) 
Shear llblrq it1 
Stream Power Ilblft $1 
cum volume (acre-tti 
Cum SA (acres] 

Left 08 Channel Right OB 
0.058 0.055 0 . 0 5 8  
400.00 512.20 520.00 
312.28 4906.52 10.09 
312.28 1758.61 10.09 
512.07 20472.18 15.54 
259.58 1107.39 8.92 

1.64 4.17 1.54 
1.20 4.52 1.13 

9049.5 361792.8 274.7 
259.59 1088.16 9.20 
0.24 0.90 0.22 
0.39 3.76 0.34 
9.56 159.69 75.98 
9.50 36.25 20.13 

June 2000 New River Spillway Inundation Study. FCD 97-04 
(ha 113, zn and R,II pmf 



warning: The conveyance ratio lupstrean conveyance divided by downstream conveyance1 is less 
than 0 .7  or greater than  1 . 4 .  This may indicate the need far additional cross sections. 

Warning: The energy loss was greater than 1.0 f i  10.3 mi. between the current and previous cross 
section. This may lndicace the need far additional cross sections. 

Note: Multiple critical depths were found a t  this location. The critical depth with the lowesk, valid 
water surface was used. 

FLOW DISTRIBUTION OUTPUT Profile X1/3 flow 

Left Sta Right Sta Flow Area 
lftl 

W.P. I Con". . Hydr D. Veiacify 
lfti ICfSI isq it1 lit1 

9562.67 9840.28 17.47 25.80 711.78 
lftl 1ftI.l 

0.19 0.35 
LB 9840.28 10181.16 4429.55 1205.11 2 5 1 . 3 1  

0.68 
49.22 

10181.76 10523.24 
4.74 3.68 

10523.24 10864.71 562.06 281.40 148.87 6.25 1.90 2.00 
10864.71 11206.19 821.39 494.83 341.76 9.19 1 . 4 5  1.67 
11206.19 RE 11547.67 3163.13 1106.90 542.11 31.15 3.24 

0.40 
2.86 

11547.67 11549.79 0 . 6 1  2.19 0.00 
11549.79 11151.92 

0.32 
0.00 

0 . 6 0  
0.00 0.20 0.00 0.02 0.11 

~ a r n m g :  ?he ionrroyrnce ratio Inpatream conveyance divided by downstream conveyance1 is less 
than 0.7 or greater than 1.4. This may lndicaLe the need for additional cross secflonr. 

Warning:   he energy loss was greeter than 1.0 ft 10.3 m ~ .  between the current and previous crass 
section. Thir may indrcate the need for edditjonrl croas sections. 

~ o t e :  Multiple critical depth3 were found at this loeation. l he critlsal depth with the lowest, valid, 
water ruriace was used. 

FLOW DISTRIBUTION OUTPUT Profile W2/3 flow 

Left Sta Right S t a  Flow area W.P. t Con". Hydr D. ve1ocrty 
ifti lftl lcfsl 1sq ftl 
9562.67 9840.28 

lftl Iftl Iftl.] 
171.22 142.08 181.61 1.11 0.78 1.21 

LB 9840.28 10181.76 6431.12 1 4 4 0 . 8 8  255.37 42.87 
10181.76 10523.24 

5 . 5 6  4.46 

10523.24 10864.71 1175.44 418.82 148.87 7.84 2.82 2.81 
10864.71 11206.19 2032.83 811.21 341.76 13.55 2.38 2.51 
1120619 RB 11547.67 5184.19 1423.28 342.11 
11547.67 l1549.79 

34.56 4.17 
3.63 

3.64 
2.64 

11149.79 11551.92 
2.19 0.02 1.24 

1.61 
1.38 

1.50 
11551.92 1155b.04 

2.19 0.01 0.11 
0 . 1 6  

0.94 
0.38 1.76 0.00 0.22 0.43 

Warnmg: The conveyance ratio lupstream conveyance divided by downstream conveyance1 is less 
than 0.7 or greater than 1.0. This may mdicata the need for additional cros5 sections. 

warning: The energy loss war greater than 1.0 ft 10.3 ml. between the current and previous crass  
section. Thir may rndicate the need far addltlonal cross sections. 

Note :  Multiple critical depth6 were found a t  this io~iirlan.   he critical depth with the lowest, valid, 
water surface was used. 

FLOW DISTRIBUTION OUTPUT Profile Wfull capacity 

Left S t a  Right S f a  Flow Area W.P. i Con". Hydr D. Velocity 
lftl lftl Icfsl irq ffl 
9562.61 9840.28 

lftl lit1 lftlsl 
512.07 312.28 254.49 2.44 1.20 1 . 6 4  

IB 98<0.28 10181.76 8226.28 1 5 3 1 . 2 7  255.37 39.17 
10181.76 10523.2P 

6.81 5.04 

10523.24 10864.71 1808.81 129 .78  148.87 8.61 3.17 3.41 
10864.71 11206.19 3331.08 1066.70 341.15 15.89 3.12 3 . 1 3  
11206.19 RB 11541.67 1100.16 1678.17 342.11 
11547.51 11549.79 

33.81 
8.06 

4.92 4.23 
P.21 

11549.79 11151.92 
2.19 0.04 1 . 9 9  

4.77 
1.91 

3.09 
11551.92 11554.04 

2.19 0.02 1.45 
2.21 

1.54 
1.94 

11554.04 11556.16 
2.19 0.01 0.92 

0.50 
1.13 

0.80 
11556.16 11558.29 

2.19 0.00 0.38 
0.00 

0.63 
0.02 0.44 0.00 0.05 0.17 

Warnzng: The conveyance ratio lu~strearn conveyance divided by downstream conveyance1 is less 
than 0.7 o r  greater  than 1.4.   his may indicate the need far additloma1 cross sections. 

Warning: The energy loss was greater than 1.0 f t  10.3 mi. hetween the current and previous cross 
rection.  his may indicate the need for additional cross sections. 

uete: ~ultiple criticdl depths were found at thin location. The critical depth with the  lowest, ualld, 
water  surface was used. 

CROSS SECTION RIVER: New River 
REaCICH: U p ~ e r  RS: 16.732 

INPUT 
Description: 
statlo" s lev all on ~ a f a  num= 89 

Sta E l e v  s t a  Elev S t a  Elev sta Elev s t a   lev 
9124.3 1387.1 9194.16 1385.91 922e.19 1385.59 9267.13 1385.04 9293.06 138a.77 
9324.03 1384.4 9328.45 1384.41 9356.05 1384.21 9365.09 1382.66 9374.32 1384.31 
9409.25 1388 9421.61 1383.83 9486.8 1382.9 9521.28 1382.62 9559.88 1382.31 
9618.4 1381.8 9705.89 1380.94 9775.37 1380.32 9782.54 1380.36 9 8 1 3 . 0 8  1380.1 
9871.19 1380.1 3877.76 1373.83 9882.23 1318.19 990258 1313.13 9920.66 1373.54 
9926.96 1373.8 9964.45 1375 .77  9976.94 1316.38 9991.72 1213.49 9999.66 1312.93 
10018.41 1375.410024.42 1374.5510029.74 1373.9310052.15 137B.13lU068.96 1378.4 
10089.44 1379.110105.45 1378.6210122.03 1378.2810141.6$ 1377.3110157.74 1378.36 
10192.54 137910227.26 1379.2710242.11 1379.1810252.36 1376610304.61 1371.2 
10314.72 1317.210352.52 1376.5210389.18 1376.2310414.14 1375.8510437.47 1379.39 
10463.99 1318.510~77.47 1318.3910488.02 131810505.51 1377.88 10517.4 1374.81 
10535.1 1374.810551.65 1319.2210579.41 1378.8710539.15 1319.2410670.36 1379.4 

New River Spillway Inundation Study, FCD 97-04 
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nanning's n valuer "urn= 3 
St. n Val s t a  " "a, sca n V a l  

9124.3 ,058 '1871.19 .05511060.35 ,058 

Bank Sia: Left Right Lengths: Left Channel Right Coeff Contr. Expan 
9871.1911i60.35 525 501.6 385 .6 8 

Ineiioctive Blow "urn= 1 ~~~- ~ 

s t a  I sra R Elev 
10089.4410670.36 1 3 8 2  

CROSS SECTION OUTPUT Profile X1/3 flax 

E.G. Elev lft! 
Ye1 Head Iftl 
W . S .  EleY lftl 
crir W.S. 1ft1 
E.G. Slope !ft/ffl 
0 Total icfs1 
Top Width ift! 
Ye1 Total lft/~! 
Max Chl Dpth lftl 
Cunv. Tofill lcfsl 
Length Wtd. lftl 
Min Ch El lftl 
Alpha 
Frctn Loss If*! 
C 6 E 1-84 lftl 

1380.52 ElBment 
0.23 W L .  "-Val. 

1380.29 Reach Len. Ifti 
1379.46 Flow Area Isq ftl 

0.006800 Area lsq ftl 
9000.00 Flow IcfSI 
1732.77 Top Width iftl 

3.15 Avg. Vsl. lft/sl 
1.35 Hydr. Depth lfi! 

109144.1 Con". lcfsl 
474.30 Wetted Per. lftl 
1372.93 Shear llb/sq ftl 

I .  ~ t r s a m  power !lb/ft a! 
2.58 Cum Volume lacre-ftl 
0.02 Cum SR iQcIesl 

warning: The energy I D S $  was greater than 1.0 ft 10.3 rnl. betwee" the current and previous cross 
ssction. This may indlcafe the need for additional cross sections. 

mte: ~ " l t i p l ~  ~riticai depths were found a t  this lacatron.  he critical depfh with the lowest, valid, 
water  surface was used. 

CROSS SECTION OUTPUT Profile W2/3 flow 

E . G .  Elev Iff! 
Ye1 Head lit1 
W.S. Elev lft! 
CxrL W . S .  ICt! 
E . G .  Slope lft/ft! 
0 Total lcfsl 
Top Width !fti 
"el Total !ft/s! 
  ax chi D ~ t h  lfti 
con". ~ 0 t h  icfni 
Length Wtd, IfLI 
M ~ R  ch ~1 ifel .~ . 
Rlphe 
Frctn Loss ifL1 
C 6 E 1088 !fti 

Channel 
0.055 
501.60 
1985.46 
3835.25 
9778.04 
1189.16 

4.92 
3.21 

111776.0 
611.03 

1.40 
6.89 

74.09 

warning: loss was greater thsn 1.0 ft (0.3 m! . between the current and previous cross 
section. This may indlcate the need for additional cross sections. 

~ o t e ;  Multlple critical depths were found at this lacarion. m e  crieical depth with the lowest, valid, 

water ruriace was used. 

CROSS SECTION OUTPUT Profile Xfull capacity 

E . G .  Elev If=! 
Ye1 Head !ftl 
W.S. Elev iftl 
crir W.S. (ft! 
E . G .  Slope Ift/ft! 
0 Total lcfs! 
Tap Width lfti 
Ye1 Tote1 Ift/ri 
Max Chl Dpth lfti 
Con". Total ICfJI 
Length WLd. Iff1 
Min Ch El Ift! 
Rlpha 
Frctn Loss ifti 
C L E Loss lftl 

Element 
W t .  " -Va l .  
Reach Len. lfti 
Flow Area lsq ffl 
Area lsq ftl 
Flaw lcfs! 
Top Wldrh lfti 
l i v g .  "el. 1€t/6! 
Hydr. Depth lfti 
Con". lcfr! 
Wetfed Per. if:! 
Shear llb/sq ft! 
Stream Power llb/ft si 
cum volume lacre-ftl 
cum SA iacrerl 

left oB Channel Right 08 
0 . 0 5 8  0.055 0.OSB 
525.00 501.60 385.00 
210.69 2369.65 1532.22 
250.69 4584.43 1532.22 
550.08 13232.85 7217.07 
242.33 1189.16 470.69 
2.19 5.58 4.11 
1.03 3.90 3.26 

6569.1 158027.3 86186.5 
242.34 611.03 470.97 
0.45 1.70 1.42 . 
0.99 9.48 6.71 
6.98 81.13 66.77 
9 19.22 11.21 

warning:  he energy loss was greater than 1.0 ff 10.3 m i .  between the current and prsviaur cross 
section. This nay indicate the need for additional crose sections. 

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

water surface w a r  used. 

FLOW DISTRIBUTION OUTPUT Profile $1/1 flow 

'eft s t a  night s t a  FIOW ~ r e a  W.P. a con". Hydr D. velocity 
Iff! Iftl ICfSl 1sq ft! Ifti IfLl Ift/~l 
9124.30 9871.19 8.25 13.09 80.32 0.09 0.16 0.63 

LB 9871.19 10109.02 4955.42 995.76 220.15 55.06 4.56 4.98 

New River Spillway Inundation Study, PCD 37-09 
  or the liJ, m and hll pmf 
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warning: l he energy loss was greater than 1.0 f t  10.3 mi. between the current and previous cross 
section. This may indicate the need far additional cross sections. 

Note: Multlple critlcal depths were faund at this location. The critlcal depth with the loweat, valid. 
water surface was used. 

FLOW DISTRIBUTION OUTPUT Profile X213 flow 

left sta 
lfti 
9124.30 
LB 9871.19 
10109.02 
10584.69 
10822.52 
11060.35 
11093.20 
11126.04 
11158.89 
11191.14 
11224.58 
11257.43 
11290.28 
11323.12 
11355.97 
11388.82 
11421.66 

Right S t a  
ifti 
9 8 7 1 . 1 9  

Area 
isq fti 
118.20 
1155.60 

410.91 
409.94 
53.02 
67.66 
72.80 
71.63 
82.07 
89.05 
91.14 
105.39 
115.48 
128.72 
128.85 
84.21 

W.P. 
iftl 

118.26 
220.15 

152.69 
238.19 
32.85 
32.85 
32.85 
32.85 
32.85 
32.85 
32.85 
32.85 
32.85 
32.85 
32.87 
32.87 

Hydr D. 
lfti 
0.66 
5.3< 

2.70 
1.72 
1.61 
2.06 
2 . 2 2  
2.36 
2.50 
2.71 
2.96 
3.21 
3.12 
3.92 
3.92 
2 . 5 6  

warning: ?he energy loss waa greater than 1.0 fi 10.3 mi. between m e  current and previous cross 
section.  his may zndicaie the need for additroncl 

m t e :  ~uittpie critical deptha were found at this location. m e  critical depth with the lowest, valid, 
water surface war used. 

FLOW DISTRIBUTION OUTPUT Profile #full capacity 

left 5 t s  Rlght Sta Flow Area W.P. ~ $ Con". Hydr 0. Velocity 
lfti lftl icfsl iaq fti lit) Ifti lft/si 
9124.30 9811.19 550.08 250.69 242.34 2.62 1.03 2.19 
L 8  9871.19 10109.02 8842.55 1303.10 220.15 42.11 5 . 9 7  6.79 

Warning: The energy loss was greater than 1.0 it 10.3 mi. between the current and previous crass 
rectlon. Thia may indicate the need for additional cros8 sections. 

Note: Multiple critical depths were faund at this location. The critical depth with the lowest, valid, 
water surface was used. 

CROSS SECTION RIVER: New River 
REACH: Upper RS: 16.637 

INPUT 
De4criptlOn: 
s ta t i on  ~ l e v a t ~ a n  ~ a r a  nwn- 56 

s t a   lev sta  lev sta  lev sra  lev sta =lev  
9215 1380 9281.91 1380.08 9456.47 1378.64 9539.78 1318.02 9650.7 1371.61 

Nsw Rive? Spillway lnvndsian Study. FCD 97.04 
For the 113,213 and full pmf 



B - ~ X  5ra: 'eft Rlgltt Lengths: Left channel ~ight coeff cancr. Expan. 
9746.3710480.52 600 1 0 2 . 2  218.7 .1 . 3  

CROSS SECTION OUTPUT Pr~file X1/3 flow 

E.G. Elev iftl 
Vel Head lftl 
W.S. Elev lfti 
Clit W.S. lftl 
E.G. Slope Iftlftl 
Q Total lcfrl 
Top Width Iff1 
"el Total lft/sl 
Max Chl Dpfh ifti 
Con?. Total lcfrl 
Length Wtd. lftl 
Ni" Ch El ifti 
Alpha 
prcrn  ass iftl 
C L E Lass lfti 

Element 
Wt. n-Val. 
neach Len. lit1 
Flow Area 1.4 ltl 
Area IQq fti 
F l o w  icfi;, 
Ti; wid;< ifti 
Rvg. vs1.  !ft/~I 
Hydr. Depth IfLi 
Can". Icfrl 
wetted Per. irti 
Shear llblsq ffi 
Stream Power Ilblff sl 
cum vo1wne !acre-ftl 
Curn SA lacreal 

Warning: Divided flow computed for this crass-section. 
warning:   he craes-section end points had to be extended vertically for the computed wafer surface. 
"aiming:   he velaclty head has changed by more than 0.5 ft 10.15 mi. ~ h r s  may indicate the need for 

additional ciasa sections. 
warning;   he conveyance ratio lupstrean conveyance divided by downstream conveyance] is less 

than 0.7 or greater than 1.4. This may indicate the need for additional ciosr sec t ions .  
warning; ~ h s  energy loss was greater than 1.0 ft 10.3 mi. between the current and previous cross 

section. This may indicate the need for additional crass ssctione. 

CROSS SECTION OUTPUT Profile H213 flaw 

E.G. Elev iftl 
Ye1 Head !ft1 
W . S .  EisY lftl 
CriL W.5. lfL1 
E;G. slope ~ft/itl 
Q Total lcfsi 
Tap Width lfti 
Ye1 Total IfL/si 
Max Chl Gmth lftl 
can". TOGI icfsi 
Length Wtd. lfti 
Mln Ch El Ifti 
Alpha 
~rctn Lass iftl 
C 6 E loss lfti 

Element 
W t .  "-Val 
~eech  en. ~ f r ~  
Flow Area lsq ffl 
~ r e e  ~ s q  fri 
Flow lcfsi 
Tap Width lftl 
Rvg. "el. lftlsi 
Hydr. Depth lfti 
Can". lcfsl 
Wetted Per. lfti 
Shear llb/sq fti 
Stream Power llb/fi si 
cum vo1une lacre-fti 
Cum SA (acres) 

warning:   he cross-section end points had to be extended vertically for the computed water surface. 
warning:  he V ~ ~ O C I ~ ~  head has changed by more than 0.5 ft (0.15 m). T ~ L S  may indicate the need for 

additional cross sections. 
warning:   he energy 10s. was greater than 1.0 c r  10.3 mi. bstween the current and previous cross 

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

CROSS SECTION OUTPUT Profile Xfull capacity 

1379.27 Element 
0.35 WL. n-Val. 

1378.92 Reach Len. Iftl 
1377.71 Elow Arsa !sq fti 
0.004952 A r e a  laq ftl 
21000.00  low lcfrl 
1846.47 Top Width lfti 

4.26 Aug. V e l .  lftlsi 
8.75 Hydr. Depth !ftl 

298106.1 COO". ICfSl 
586.25 Wetted Per.  lfti 
1370.11 Shear ilb/sq fti 

1.25 Stream Power Ilblft a1 
3.62 Cum Volume lacre-fti 
0.06 Cum SR lacreal 

Channel 
0.050 

702.20 
2198.13 
2798.73 
14918.95 
684.15 
5.33 
4.09 

211182.8 
688.82 

1.26 
6.71 

44.62 
8 , d d  

warning:   he cross-section end polncs had t o  be extended vertically for the computed water surface. 
warning:   he vsiaclry head has by more than 0 . 5  fr 10.15 mi.   his indlcete the need for 

additional crass sections. 
warning:   he energy loss was greater than 1.0 ft (0.3 mi. between the current and previous cross 

luns2000 ' Nsw Rivar Spillway Inundation Study, FCD 97-04 
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section. This may 

FLOW DISTRIBUTION OUTPUT 

indicate t h e  need for additionel cross sectionr. 

Profile X113 flow 

area 
laq fti 
19.98 
577.63 
580.59 
218.67 

Velocity 
IftI6l 
0.a2 

a<, .A, .y .  -.... ~~~ 

arning:   he head has changed by more than 0.5 ft 10.15 m 
additionel cross sections. ..-- <"". *h. mn,,a"anre iatio ,uDsiream con"eya... A#. . '"^"  i.. A^i.,"ct-rlirm m n i r ~ " a n i e i  is leer 

...- ~~-~ ~ ~ ~ .. 
~ecrion. This may indicate the need for add 

FLOW DISTRlBUTlON OUTPUT Profile X213 flaw 

-~ 

lfti 
9215.00 
LB 9796.37 
9933.20 
10070.03 
10206.86 
10343.69 
10080.52 
10533.2" 
10585.88 
10638.55 
10691.23 
10743.91 
10196.59 
10849.27 
10901.90 
10954.62 
11001.30 
11059.98 
11112.66 
lll65.33 
11218.01 

~ i g h t  S t a  
(fti 
9796.37 
9933.20 
10010.03 
10206.86 
10343.69 
RB 10480.52 
10533.20 
10585.88 
10638.55 
10641.23 
10143.91 
10796.59 
10849.27 
10901.94 
10954.62 
11007.30 
11059.98 
11112.66 
11165.33 
11218.01 
11270.69 

Flow 
iCfSl 

233.79 
3656.34 
3713.89 
1027.99 
1243.29 
1787.61 
43.60 
13.13 
81.47 
125.92 
203.49 
224.45 
152.85 
23a.15 
236.23 
265.87 
284.89 
907.27 
4a11.25 
401.70 
271.81 

W.P. 
lfti 

305.85 
139.14 
137.44 
136.99 
131.26 
131.99 
52.68 
52.68 
52.68 
52.68 
52.68 
52.69 
52.68 
52.68 
52.74 
52.84 
52.68 
52.68 
52.73 
52.71 
53.52 

warning: croaa-section end points had to be vertically for the computed water surface. 

wyriling: veloc~ry head has changed by more than 0 . 5  it (0.15 ml.  his may indicate the need for 

additional cross sectionr. 
warning: me energy 105s was greatex than 1.0 ft 10.3 mi. between the current and previous cross 

 his may indicate the need for additional cross section=. 

FLOW DISTRIBUTION OUTPUT Profile Pfull capacity 

W.P. 
lit1 

372.16 
139.14 
137.44 
136.99 
137.26 
137.99 
52.68 
52.68 
52.68 
52.68 
52.68 
52.69 
52.68 
52.68 
52.74 
52.84 
5 2 . 6 8  
5 2 . 6 8  
52.73 
52.71 

NCW ~ i v e r  Spillway Inundation Study, FCD 97-04 
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warning:   he cross-section end pointa had to be extended vertically far the computed water surface. 
warning; ~h~ velocity head has changed by more than 0.5 tt 10.15 mi.  his may indicate the need for 

additional cross  sections. 
Warning: The energy lass war greater than 1.0 ft 10.3 nl. between the current end previous cross 

section.  his nay indicate the need for additional cross sections. 

CROSS SECTION RIVER: ~ e w  River 
REACH: Upper RS: 16.504 

Manning's n values nu."= 4 
S L ~  n "a1 s t a  n "ill s t a  n val 8ta n Val 

8903.97 ,0589644.07 ,03810091.09 ,05310336.54 ,053 

~ a n k  S L ~ :  ~ e f ~  mght lengths:  eft channel might coeff Conrr. Expan 
9644.47100910'1 0 0 0 .1  . 3  

CROSS SECTION OUTPUT Profile #1/1 f law 

E.G. Elev lfti 
Ye1 Head ifti 
W . S .  Elev lfti 
crit W.S. lfti 
E.G. Slope lftlft! 
0 Total lcfsl 
'Pop Wldfh lfti 
"el Total Ifti+) 
Max Chl Dpth lfti 
Conv. Total lcfsi 
length Wtd. lft! 
Min Ch El Ifti 

Element 
W L ,  "-Val. 
 each   en. ifri 
FLOW Area lrq ffl 
Area ISq ftl 
Flaw lcfsl 
Top Width lftl 
Rug. "el. Ift/s! 
Hydr. Depth Ifti 
Con". icfsl 
Wetted Per. lftl 
shear Ilblsq ft! 
Stream Power ilblfr a! 
C"", volume lacre-fti 

Channel 
0.038 
282.60 
1084.96 
1084.96 
8512.03 
387.36 
7.B8 
2.80 

83996.9 
389.46 
1.80 
14.21 
7.65 

Warning; Divlded flow computed for this cross-section. 
warning: *hs u e ~ n r i t v  head has chanaed bv mare than 0.5 ft 10.15 mi.   his nay indlcate the need for 

wernina: 

CROSS SECTION OUTPUT Profile X Z / 3  flow 

E . G .  Elev lftl 
Ye1 Head lfti 
W.S. Elev lftl 
Crit W.E. lftl 
E.G. Slope lfL/fII 
0 Total lcfsi 
Top Width Ifti 
"el Total Iftlsi 
Max Chl Dpth Ifti 
Con". Total ICES1 
Length Wtd. Ifti 
n i n  ch EI ift! 
Alpha 
Frctn Loss ifti 
C i E Lo84 lftl 

Element 
wt. n-val. 
 each Len, lft! 
FloW Area lsq fti 
*re= 1aq fti 
Flow 1Cfsl 
Top Width iftl 
nug. Yel. Ift/si 
liydr. Depth lfti 
Can". lcfsi 
Wetted Per. lftl 
shear llblsq ftl 
stream Power llb/ft 81 
cum volume lacre-fti 
cum SR lacrerl 

Left 08 Channel Right OB 
0.058 0.038 0.053 
282.60 282.60 282.60 
0.29 1526.00 1061.48 
0.29 1526.00 1061.48 
0.04 12362.19 2637.77 
16.80 440.74 1107.22 
0.15 8.10 2 . 4 8  
0.02 3.46 0.96 
0 .  136044.3 29028.3 

16.80 443.29 1107.66 
0.01 1,ll 0.49 
0.00 14.38 1.23 
0.00 10.96 18.96 

warning:   he energy equation could not be balanced within the ~ ~ ~ c i f r e d  number of iterations. The 

program used critical depth for the water surface and continued an with the calculations. 
Warning: Divided flow computed for this cross-section. 
Warning; The velocity head has changed by mare than 0.5 ft 10.15 ml. This may indicate the need for 

additional cross secLionr. 
warning: T ~ B  conveyance ratio (upstream conveyance divided by downstream conveyance1 is less 

than 0.7 or greater than 1.4. This may indicate the need for additional crose sections. 
mrning: snergy loss greater than 1.0 fr 10.3 betveen the current and previous crass 

June 2000 Naw River Spillway Inundation Study, FCD 91.04 
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~ection. Thls may indicate the need for additional section.. 
Warning: During the standard step iteraflons. when the  assumed water surface was s e t  equal to 

critical depth, the calculated water surface came back below critical depth.  hi. rndicateg 
that there is not a valid subcritlcal answer.   he program defaulted to critical depth. 

CROSS SECTION OUTPUT Profile Dfull capaciLy 

E.G. Elev Iftl 1375.59 Element 
Vel Head Iff) 

Left 08 Channel Right OB 
0.93 Wt. "-Val. 

W.S. Elev fit) 
0.058 0.038 

1376.65 Reach Len. ift) 
0.053 

crit W.S. ift) 
282.60 282.60 282.60 

1374.65 rlow A r e a  faq ft] 
E.G. Slope ffflftl 0.008192 Area fsq ffl 87.28 1761.67 1659.46 
0 Total fCir;I 21000.00 F l o w  ,srsi 

87.28 1761.67 1 6 6 9 . 8 5  

Top Width ift) 
93.58 15524.41 5382.01 

1889.22 Top Width lit] 
Ye1 Total Iftlsl 

217.62 445.72 1165.89 
5.97 itvg. "el. fft/J) 

  ax chi D P L ~  ifrl 
1 .07  8.81 

7.83 Hydr. Depth Ift) 
3.22 

0.31 
Conv. Total lcfrl 232021.6 Con". fsfs) 

3.95 1.43 

length Wtd. lit) 
1033.9 171523.7 59464.0 

282.60 Wetted per .  (ft, 
Mi" Ch El iftl 

277.62 448.38 1156.46 
1366.82 Shear llblsq ft) 

Alpha 
0.16 2.01 0.73 

1.69 stream power flb/ft 
rrctin loss ,ftl 

0.17 17.71 
3.27 cum volume (acre-ff) 

2.36 

C L E LoSr fffi 
0.56 12.88 27.42 

0.19 Cum SR lacresl 

warning: The energy equation could not  be balanced within the specified number of iterations. The program uled critical depth for the water surface and continued on with the caiculations. 
warning: Divided flow computed far this cross-section. 
warning: The cross-section end Points had to be extended vertically for the computed water  surfcce. 
warning: The velaclty head has changed by more than 0.5 fL iO.15 ml. ~ h i a  may indicate the need ior 

additional cross sections. 
Warnin4: The conveyance ratio lupatreeo conveyance divided by downstream conveyance) is less 

then 0.7 or greater than 1 . 4 .  This may lndlcste the need for additional Crosa sections. 
warning: The energy loss was greater than 1.0 ft 10.3 ml. between the current and previous cioss 

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

critical depth, the calculated water surface came back below critical depth.   his indisatea 
that there is not a valid subciitical answer.   he program defaulted to critical depth. 

FLOW DISTRIBUTION OUTPUT Profile 8113 flow 

Warning: Divided flow computed for this cross-section. 
Warning: The velocity head has changed by more then 0.5 fL 10.11 ml. This may indicate the need for 

additional cross sectlanr. 
warning; The conveyance ratio lupstream conveyance divided by downslream conveyancei is less 

than 0.7 or greater than 1.4. This may indicate the need for additional c r a s ~  sections. 
warning:   he energy loss was greater than 1.0 ft 10.3 mi. between the current and previous cross 

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

FLOW DISTRIBUTION OUTPUT Profile #213 flow 

Hydr I). 
Ifti 
0.02 
2.10 
1 .65  
4.00 
6.19 
3.33 
0.96 
2.16 
0.32 
0.33 
0.65 

New River Spillway Inundation s t u d y , ~ c ~  97-04 
Forthe 113. Zn and full pmf 



Warning: The energy equation could not be balanced within the specified number of iterations. The 
program used critrcal depth for the waier surface and continued an wrth the c e ~ c u ~ e i i o n r .  

Warning: Divided flow computed for this cross-section. 
warnlng:   he velocity head has changed by nore than 0.5 fr 10.15 nl.   his may indicate the need far 

additional cross sections. 
warning:   he conveyance ratlo (upstream conveyance divided by downstream conveyance) is less 

than 0.7 or greater fhan 1.4. This may indicate the need for additional cross sections. 
warning:   he energy loss war  greater than 1.0 ft ( 0 . 3  mi, between the current and previous cross 

section. This nay indicate the need for additional crosa .ectianr. 
Warning: During the standard step iterations, when the asaurned waier surface was set equal t o  

critical depth, the calculated water surface came back below critical depth. This indiceier 
that there is not a valid svbcrifical answer.   he program dsfaulesd to critical depth. 

FLOW DISTRIBUTION OUTPUT Profile Hfull capacity 

Right SLa 
lftl 
9644.47 
9733.79 
9 8 2 3 . 1 2  
9912.44 
10001.77 
RB 10091.09 
10168.82 

Flow Area W . P .  8 Con". Hydr D. Velocity 
icfsl 154 fti (it1 lit1 IfLl~l 
93.58 8 7 . 2 8  271.62 (1.45 0.31 1.07 

warning:  he energy equation could not be balanced within the specltied number nf iterations.  he 
praqran used critical depth for the water surface and continued on with the calculations. 

Warninn: Divided flow conauLed far this crass-section. ~ ~~~~~ 

warning:   he cross-section end paints had t o  be extended vertically for the computed water surface. 
warn in^: w he velocity head has changed bv mare than 0.5 ft 10.15 ml.  his nav indicate the need far 

~ 

warning:   he conveyance ratio (upstream conveyance divided by downstream conveyance) is less 
than 0.7 or oreatex fhan 1.4. This mav indicate the need for additional cross sections 

warning.  he energy loss was greater than 1.0 el 10.3 r n ~  between the current and previous craar 
sectlon. Thlr may andicate the need Par additional cioss sections. 

CROSS SECTION RIVER: New Rivet 
REACH: Lower RS: 16.411 

INPUT 
~ercri~tion: u~siream limit of the lower reach of ~ e w  ~ i v e r  
starion s leva ti on ~ a t a  nurn- 89 

St8 Elev Sta Elev Sta 
0995 1375.9 9120.2 1375.05 9119.91 

Elev sta 
1374.58 9270.57 
1370.98 9512.4 
1368.45 9121.58 
1366.28 9987.15 
1310.5210215.73 
1310.2210~18.27 
1370.6610690.56 
1370.2310991.19 
1368.4411130.45 
1369.2911291.84 
1370.61 11492.3 
1310.7211817.81 
1369.212102.07 

1367.11512483.27 
1362.4312513.99 
1366.8412832.02 
1357.3311025.75 
1371.8413230.56 

Manning's n Valuer num- 7 
S L ~  n vai st= n Val sta n val eta n vai sra n vai 
8995 ,0589586.22 .03810049.69 ,05810461.39 .05311811.81 ,053 

12534.53 ,0612713.68 ,053 

~ a n k  sta: ~ e f i  ~ight length=: Left channel ~ight coefi cent=. ~xpan. 
9686.2210049.69 395 481.18 411 .1 .3 

CROSS SECTION OUTPUT Profile HI13 flaw 

E.G. EleY IfLi 1369.96 Element Left 08 Channel Right 00 
v e l  Head (ftl 0.23 wt. n-val. 0.038 0.056 
W . S .  Elev lit1 1369.73 Reach Len. (fL1 395.00 481.78 417.00 
CriL W.S. lftl 1368.69 Flaw Area lsq frl 591.70 2853.36 

New River Spillway Inundation Study, PCD 91-04 
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E.G. Slope lftlftl 
Q Total lcfsl 
Top Width Iff1 
vel Total iftlsl 
"ax Chl opth IPtl 
Conv. Total lcfsl 
Length Wtd. lftl 
Nin Ch El lftl 
RlPhd 
Frcin Loss lit1 
C i E LOSS Iftl 

0.005523 Rrea (sq ftl 
13000.110 Flow (cis1 
1911.49 Top Width lftl 

3.77 R v g .  Yel. Iftlsl 
1.30 Hydr. Depth lftl 

174923.9 Con". lcfsl 
435.46 Wetted Per. lftl 
1366.41 Shear (Iblsq ftl 

1.05 Stiean Power Ilblfi $1 
1.82 Cum Volume (acre-it1 
0.03 Cum SA (acres1 

Warning: Divided flow computed far this cross-section. 
Warning: The energy loss was greater than 1.0 fr 10.3 nl. between the current and previous cross 

section.   his may indicate the need for additional cross aectlons.  

CROSS SECTION OUTPUT Profile #2/3 flow 

E . G .  EleY ifL1 1370.92 Element Left 08 Channel Right 08 
Ye1 Head IfLI 0.28 Wt. n-Val. 0.038 0.051 
W.8. EleY Iftl 1310.65 Reach Len. lftl 395.00 4B1.78 411.00 
Crit W.S. lftl 1369.69 Flow ~ r e a  lrq frl 915.08 4739.51 
E.G. Slope Iftlftl 0.005535 Rrea !sq fL1 915.08 4739.11 
Q Total lcfsl 23000.00 Flow icfs] 4987.65 18012.35 
Top Width Ifti 2955.77 Top Width (ftl 354.95 2600.81 
V e l  Total Ifilsl 4.07 AYg. V e l .  lfL/sl 5.45 3 . 8 0  
Max Chl DPth lit1 8.22 Hydr. Depth Iftl 2.58 1.82 
Conv. Total lcfsl 309150.0 Con". lsfsl 67010.5 2 4 2 1 0 9 . 4  
Length Wtd. iftl 434.95 Wetted Per. !ftl 356.83 2603.32 
M l n  Ch El lftl 1364.41 Shear llblsq ftl 0.89 0.63 
Alpha 1.07 Strean Power Ilblft sl 4.83 2.99 
Frcin Loss lftl 8 Cum Volume lacre-ftl 460.75 2957.02 1660.04 
C L E LOSS IfLI 0.03 Cum SiZ (acres1 239.16 503.23 9 4 2 . 4 1  

Warninq: Divided elow computed for ihls cross-section. 
xarnini: conveyance ratio lupetream divided by downstream conueyance~ is leIa 

than 0.7 or greater than 1.4. This may indicate the need for additional cross sections. 
warning:  he energy loss was greater than 1.0 PL 10.3 mi. between the current and preuxous crass 

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

CROSS SECTION OUTPUT profile #full capacity 

E.G. EleY lftl 
V e l  Head lftl 

Channel 
0.038 

4 8 1 . 7 8  
1138.72 

W.S. Elev lftl 
CriL W.5. lftl 
E.G. Slope IfLlftl 
0 Total lcfsl 
Top Width IfLI 
Y ~ I  Total [fr/ai 
M ~ X  C ~ I  ~ p i h  ifri 
Can". Total lcfsl 
Length Wfd. Ifti 
"in Ch El lfil 

~ -- 

1371.28 Reach Len. Iff1 
1310.10 Flow Rrea lsq it1 
0.005403 Area lsq fil 
33000.00 Flow /cis1 
3624.73 Top Width ifti 

4.26 Avg. "el. Iftli;) 
8.85 ~ydr. ~epth ifri 

648939.2 Conv. Icfs) 
434.11 Wetted Per. lftl 
1364.41 Bhear Ilblsq fil 

1.12 stream Power IIbIft 31 
1.72 Cum Yolune lacre-ftl 
0.03 Cum SX !acres1 

Alpha 
Frcin lass Ifti 
C i E Lo39 Ifti 

Warning: Divided flow computed for ihir crass-section. 
warning:   he conveyance ratio (upstream conveyance divided by downstream conueyanse~ is less 

than 0.7 or greater than 1.4. This may indicate the need for additional cross sections. 
warning:   he energy loss was greater than 1.0 it (0.3 mi. between the current and previous cross 

section. ~ h x r  may indicate the need for additional cross sections. 

FLOW DISTRIBUTTON OUTPUT Profile XI13 flow 

Right S t a  
lftl 
9801.38 
9928.53 
RB 10049.69 
10261.15 
10413.81 

W.P. 
lftl 

62.28 
103.10 
119.01 
55.18 

Warn~ng: Divided flow computed for this cross-section. 
warning: The energy loss war greater than 1.0 ft 10.3 m1, between the current and previous croas 

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

New River Spillway Inundation Study, FCD 97-01 
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FLOW DISTRIBUTION OUTPUT Profile #2/3 flaw 

Left 5ra 
lftl 
LB 9686.22 
9807.38 
9928.53 
10049.69 
10261.75 
10413.81 
10685.86 
10897.92 
11109.98 
11322.04 
11534.10 
11746.15 
11958.21 
12170.27 
12382.33 
12594.39 
12806.14 
13018.50 

Rlght S t a  
lftl 
9807.38 
9928.53 
RB 10049.69 
10261.75 
10473.81 
10685.86 
10891.92 
11109.90 
11322.04 
11534.10 
llid6.15 
11958.21 
12110.27 
12382.33 
12594.39 
1 2 8 0 6 . 4 4  

w.e. 
lftl 

114.40 
121.20 
121.23 
85.39 

197.91 
93.79 

212.08 
163.24 
212.29 
212.11 
84.75 

142.95 
212.06 
212.06 
212.98 
1 1 2 . 0 7  
212.11 
137.48 

Hydr D. 
lftl 
1.59 
1.29 
4.82 
1.24 
0.93 
0.29 
0.77 
0.56 
1.06 
0.51 
0.11 
0.72 
1.83 
2.69 
4.21 
4.61 
3.43 
1.23 

Waining: Divided flow computed far this cross-se~rlon. 
warning:  he conveyance ratio lupstrean conveyance divided by downstream conveyance1 is l e s r  

than 0.7 or greater than 1.4. ?hie may indicate the need for additional crass sections. 
waining: T ~ S  energy loss was greater than 1.0 ft 10.3 ml. between the current and previous crass 

~ecrion. This may lndicats the nee* f o e  additional cross sections. 

 eft S t a  
lftl 
8995.00 
LB 9686.22 

~ i q h t  Sta 
Iftl 
9686.22 
9801.38 
9928.53 
RB 10049.69 
10261.75 
10413.81 
10685.86 
10897.92 
11103.98 
11322.09 
11534.10 
11748.15 
11958.21 
12170.27 
12182.33 
12594.39 
12806.44 
13018.10 
13230.55 

Area 
1sq ftl 
26.32 

253.31 
232.31 
553.04 
192 .77  
310.21 
130.42 
296.65 
218.43 
357.11 
241.42 
124.45 
228.90 
520.12 
703.76 

1026.23 
1109.81 
859.37 
265.25 

w.e. 
lftl 

132.68 
117.19 
121.20 
122.70 
206.97 
212.67 
212.06 
212.08 
212.12 
212.29 
212.11 
212.06 
212.09 
212.06 
212.06 
212.98 
212.07 
212.11 
169.88 

Hydr D. 
lftl 
0.20 
2.17 
1.92 
5.39 
0.93 
1.46 
0.61 
1.4" 
1.03 
1.68 
1.14 
0.59 
1.08 
2.45 
3.32 
4.8a 
5.23 
4.05 
1.56 

waining: ~ivided flaw computed for this cross-section. 
warning: ~ h s  conveyance ratio iupsrream conveyance divided by downstream conveyance1 is less 

than 0.1 or greater than 1.4. m i s  indicate the need far addltlanal cross sections. 
Warning: The energy lass was greater than 1.0 ft 10.3 mi. between the current and previous Cross 

section. This may indicate the need far additional crass sections. 

CROSS SECTION RIVER: ~ e w  River 
RERCH: Lower RS:  16.348 

INPUT 

Nannin4'5 n Values n w =  8 
st .  n v a l  sra  n Val srs n val s f a  n Val s t a  n Val 

9141 ,058 9841.03 ,03810392.74 ,058 10678.7 , 0 5 3 1 1 2 2 0 . 0 8  ,053 
12169.76 .05312957.11 .0613153.98 ,053 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr .  Expan. 

NW ~1v.r Spillway Inundation Study. FCD 97.04 
Porfhc lil.213 andfallpmf 



~~ ~. ... 

CROSS SECTION OUTPUT Profile 8113 flow 

E.G. EieY lftl 
Vel Head lfil 
W . S .  Elev lftl 
C i - l t  W.S. Ifti 
E.G. Slope Iftlftl 
0 Total ICfJl 
TOP width ifri 
"el Total Iftlsl 
Max Chl DPth Ifti 
Con". Total lcfol 
Length Wtd. lffi 
Mi" Ch El lftl 

1368.12 Element 
0 . 1  Wt. n-Val. 

1367.98 Reach Len. lftl 
1366.53   low ~ r e a  isq iri 

0.002821 Area lsq fti 
13000.00 Plow lcfsl 
2439.99 TOP Width lftl 

2.83 R v g .  Vel. (ftlsl 
7.23 Hydr. Depfh lfti 

244480.5 Con". (cfsl 
375.69 Wetted Per. lftl 

1362.60 Shear Ilblaa ffl 

Left 06 channel ~iahi OB 

~~~- 
Alpha 1.11 stream pow& Ilb/ft s) 0.19 1.50 0 . 1 9  
Frcfn Lo55 lftl 1 1  Cum Volume lacre-ftl 136.13 2036.63 682.42 
C i E Loss Iff1 0.01 Cum SR lacresi 91.58 471.29 4 9 2 . 2 1  

Wsming: Divided flow computed €or thls cross-sect~on 
warning:  he conveyance ratio iupstream conveyance divided by downstream canveyancei is less 

than 0.7 or greater then 1.4. This nay indicate the need far additional cros;. sections. 
warning:   he energy loss was greater than 1.0 f r  10.3 m). between the currenr and previous crosr 

section. T h r s  may indicate the need for additloma1 cross sections. 

CROSS SECTION OUTPUT Profile W2/3 flow 

E.G. Elev Ifti 1369.11 Element Left 08 Channel Right 08 
V e l  Head lit1 0.17 WZ. n-Val. 0.058 0.038 0.055 
W.S. E l e v  lfil 1368.98 Reach Len. (it) 595.00 491.94 253.00 
C r i L  W.S. Iff1 1367.30 Flaw Area [rq ft] 163.59 1717.98 5615.55 
E.G. Slope IffIiLi 0.002671 Area Isq ft) 161.59 1171.98 5615.55 
0 Total (cisi 23000.00 Flow lcfsl 206.52 7831.59 14961.88 
TOP Width lftl 3606.60 Top Width Ifti 175.39 551.71 2879.51 
vel Total Iftlsl 3.04 AYg. "el. lff/sl 1.26 e.40 2.66 
Max Chl Dgth Ifti 8.19 Hydr. Depth Ifti 0.93 3.22 1.91 
Con". Total lcfr) 444995.8 Con". (cfsi 3995.7 151522.9 289411.2 
Length Wfd. Ifti 3 1 3 . 8 2  Betted ~ e r .  lfii 175.74 552.51 2882.21 
Min Ch El lfil 1362.60 Shear Ilblsq ft) 0.16 0.54 0.32 
alpha 1.21 stream power Ilblfi a] 0.20 2.36 0.87 
~ r c r n  LOSS (it] 1.34 cum volume (acre-ft) 460.01 2942.12 1610.48 
c 6 E ~ o s s  lft1 0.02 Cum SA lacres] 238.36 498.21 916.18 

Warning: Divided flow computed for this cross-sectron. 
warning:   he conveyance ratio lupstrearn conveyance divided by downstream conveyance) is less 

than 0.7 or greatex than 1.4. Thla may indicate the need for additional cross secirons. 
warning: The energy loss w a r  greater than 1.0 rt 10.3 mi. between the current and previous cross 

section. r his may indicate the need for additional cross 

CROSS SECTION OUTPUT Profile #full capaclt) 

E.G. Elev Ifti 
"el Head Ifti 
W.S. Ele" lftl 
crit W.S. Iftl 
E.G. Slope IfLIfti 
Q Total ICfIl 
Tap Width Ifti 
Vel Total Iftlsi 
Max Chl DDth Ifrl 
con".   or el ICfSi 
length Wrd. Ifti 
Min Ch El Iftl 
Alpha 
Frctn Loss Iff1 
C d E Loss lfti 

1369.83 Element 
~~~~ 

0.20 W t .  "-Val. 
1369.63 Reach len. lfri 
1367.87 Flow ~ r e a  lsq ft) 

0.002543 Area-lsq fti 
33000.00 Flow Icfsi 

Top Width lftl 
Aug. vel. lfr/sl 
Hydr. Depth lftl 
Can". lcfsl 
Wetted Per .  lft, 
Shear llb/rq fti 
Stream Power llb/ft sl 
Cum volume iacre-fti 
cum SA iacrerl 

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

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

PLOW DISTRIBUTION OUTPUT Profile 1113 flow 

~ e f r  sta ~ight s t a  F ~ O W  R Z B ~  W.P. 8 con". ~ y d r  D. velocity 
Ifti lftl rcisi isq fti lftl 
9141.00 9841.03 46.05 31.32 43.30 0.35 

lfti IftISl 
0.87 1.23 

IB 9841.03 10026.93 1641.31 429.92 169.34 12.61 2.54 3.83 
10024.93 10208.8b 1105.29 363.82 184.01 8.50 1.90 3.16 
10208.04 RE 10392.14 1823.92 412.82 184.31 14.03 2.57 3.86 
10392.14 10608.80 78.73 92.24 171.27 0.61 0.54 0 . 8 5  
10608.80 10824.85 118.24 95.4e 62.69 1.37 1.54 1.87 
10824.85 11040.91 23.35 31.22 80.92 0.18 0.39 0.75 
11060.91 11255.96 27.16 30.12 60.94 0.21 0.50 
11255.95 11473.02 

0.89 
23.73 21.13 55.58 0.18 0 . 4 9  0.87 

11473.02 11689.08 181.19 150.88 192.18 1.39 0 . 7 9  1.20 
11689.08 11905.13 33.13 35.88 67.17 0.25 0.53 0.92 
11905.13 12121.19 
12121.19 12337.24 9 8 . 9 4  90.57 132.97 0.76 0.68 1.09 
12337.24 12553.30 1152.91 479.93 215.06 8.87 2.22 2.40 
12553.30 12769.36 1884.88 544.55 216.06 14.50 2.98 2.92 

New Rivor Spillwqv lnundstion Study, FCD 97-04 
For the li), 23 and hill pmf 



Warning: Divided flaw computed tor thia cross-section. 
wrning:  he conveyance r a t i o  (upstream conveyance divrded by downstream conveyance) is less 

than 0.7 or greater than 1.a.  his indicate the need far additional crass sections. 
warning: energy lass wa. greater than 1.0 it 10.3 a], between the current and previous cross 

section. This may IndisaLe the need for additional crorr  rectlons. 

FLOW DISTRIBUTION OUTPUT Prafils #2/3 flow 

Right SLB Flow 
(ftl icfri 
9041.03 206.52 
10024.93 2613.06 
10208.84 2131.12 
RB 10392.74 3021.41 
10608.80 41111.57 
10824.85 329.22 
11040.31 214.58 
11256.96 154.74 
11473.02 177.35 
11689.08 611.06 
11905.13 216.11 
12121.19 100.93 
12331.24 d01.51 
12553.30 2046.50 
12169.36 2927.99 
12985.41 3562.15 
13201.41 3036.59 
131117.52 646.35 
13631.58 2.24 

W . P .  
IPtl 

175.14 
184.23 
184.01 
184.37 
216.07 
216.84 
216.06 
15.03 

183.43 
216.50 
216.01 
215.06 
215.01 
216.06 
216.06 
217.32 
216.08 
216.07 
28.50 

warning; ~ivided flow computed for this cross-section. 
warning:  he conveyance ratio lupatream conveyance divided by dormsirearn conveyance1 is less 

than 0.7 or greater  than 1.4.  hi. may indicate the need for additional croas sections. 
warning:  he energy loss was greater than 1.0 f r  10.3 .I. between the current and previous cross 

section.  his may indicate the need for addirlonai cross sections. 

FLOW DISTRIBUTION OUTPUT erofile #full capacity 

Right Sta 
Ifti 
9801.03 
10024.93 
10208.84 
RB 10392.74 
10608.00 
10824.85 
11040.91 
11256.36 
11473.02 
11689.08 
11905.13 
12121.19 
12337.24 
12553.30 
1 2 1 5 9 . 3 6  
12985.41 
13201.47 
13411.52 
13633.58 

W.P. 
iftl 

118.86 
184.23 
184.01 
184.37 
216.07 
216.84 
216.06 
216.11 
216.14 
216.50 
216.07 
215.06 
216.07 
216.06 
216.06 
217.32 
216.08 
216.07 
117.96 

Hydr O. 
lftl 
1.60 
3.97 
3.55 
4.22 
2.03 
1.67 
1.56 
0.86 
1.33 
2.33 
1.52 
1.21 
1.90 
3.87 
4.63 
5.18 
4.96 
2.28 
0.34 

warning; me conveyance ratio (upstream conveyance divided by downstream conveyance1 is less 
than 0.7 or greater than 1.4. ?his may indicate the need for additional crass sections. 

warning: energy loso was greater than 1.0 ft 10.3 m1. berw~en the current and previous cross 
section. ~ h l s  may indicate the need for additional cross ssctlons. 

CROSS SECTION RIVER; NBY River 
RERCH: ~ o w e r  RS: 16.248 

INPUT 
Description: 
station ~levafion Data 

sta  lev S t a  
9665 1370 9414.66 

9653.92 1367.7 3666.85 
9721.61 1368 9734.77 
9873.67 1366.8 9943.37 

10023.81 1362.710043.92 
10189 1363.510225.06 

10292.69 1363.910311.21 
10380.12 1365.310402.36 
10442.35 1364.310462.82 
10501.75 1361.510529.511 
10601.19 1363.310611.92 
10787.15 1367.310811.25 
10911.68 1167.810951.89 
11022.48 1366.611036.22 
11111.11 1361.411110.76 
11282.68 1364.811295.32 

 lev S t a  
1369.31 9626.12 
1365.93 9691.16 
1367.41 9160.62 
1361.19 9988.35 
1361.1610160.36 
1365,3110270.28 
1355.8110359.41 
1355.6 10431.7 

1365.3310490.42 
1365,2510591.47 
1367.4810737.15 
1367.2210897.11 
1365.2711003.42 
1367.5811066.07 
1366.3111263.56 
1367.9211324.96 

NW ~ivsl-s~illrvay Inundation Study, FCD 97-04 
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~ a n n m g ' s  n values "urn= 10 
s t a  n vai  8ta n Val S t a  n val ~ t a  n "a1 sta n val 

9 4 6 1  , 0 5 8  9943.31 .03810660.79 .1110954.89 ,1111239.76 .11 
11618.21 ,1112033.73 .1112518.98 .1113184.74 .1113328.94 .I1 

Bank Sra: Left RlghL lengths: =eft Channel ~ight coeff contr. E~~~~ 
9943.3110660.79 435 436.54 253 .1 . 3  

Ineffective Flow "urn- 2 
S t a  L S t a  R Elev S t a  L S L ~  R = l e v  

9 4 6 5  9113.59 1368.1213731.3213895.59 1367.39 

CROSS SECTION OUTPUT Proflle X1/3 flow 

E.G. EleY Ifti 1366.69 Element Left 0B Channel Right OB 
Ye1 Head Ifti 0.28 WL. "-Val. 0.038 0.110 
H . S .  E I ~ V  ifri 1366.42 i each i en. 1f~1 435.00 4 3 6 . 5 4  251.00 
cz i r  W . S .  ffrl 1365.45  low lirea irq ft) 1646.18 2680.30 
E.G. slope ifi/ftl 0.005586 Area irq ft) 3 1645.18 2683.23 
a ~otal icfsl 13000.00 Flow lcfal 8383.02 4616.98 
TOP width lftl 2319.60 Top Width fftl 6.67 712.08 1600.85 
Ye1 Total ift/ol 3.00 Rvg. "el. lfr/s) 5.09 1.12 
Max Chl Dpih lftl 7.75 Hydr. Depth ift) 2.31 1.68 
Con". Total lcfsl 113944.5 Con". icfs) 112167.1 61775.8 
Length Wtd. Iftl 390.66 Wetted Per. If*] 715.66 1591.47 
"in Ch El Iftl 1360.22 Shear ilb/sq it) 0 . 8 0  0.19 
Alpha 1.97 Stream power 11b/ft s) 4.08 1.01 
rrctn Loss lft, 2 . 1 8  cum volume (acre-it1 135.86 2020.07 665.02 
C 6 E L O I S  iftl 0.01 CYm $A laciesl 91.24 464.15 482.22 

CROSS SECTION OUTPUT Profile $213 f l o w  

E.G. EleY ifil 
"el Head itt) 
W.S. EleY Iftl 
crit W.S. lftl 
E.G. Slope lft/fLl 
0 Total icfs, 
Top Width ifjl 
"el Total Ift/Sl 
Max Chl Dpth lftl 
Con". Total icfsl 
length WLd. lfii 
Mi" Ch El iftl 
Alpha 
Frcln Loas iftl 

1367.75 Element 
0.40 W t .  n-Val 
i7.34 Reach Len. i f ? ,  13e ~~~~~ 

1366.23 Flow Area isq ff) 
0.005445 ~ r e a  iaq it] 
23000.00 Flow icfjl 
3478.73 TOP Width ifti 

3.31 Rva.  Vel. iftlsl 

warning: Divided flow computed for thia cross-section. 
warning:   he energy loss was greater than 1.0 ft 10.3 ml. between the current and previous cross 

section. Thia may indicate the need for additional cross sections. 
~ a f e :  ~ ~ I t l p l e  critical depths were found at this location.  he critical depth with the lowest,  

w a t e r  surface was used. 

CROSS SECTION OUTPUT Profile Xiull  capacity 

E.G. EleY iftl 
"el Head iftl 
W.S.  El*" fft) 
CZit W.S. Iftl 
E.G. Slope ifL/fLl 
P Total icfri 
Top Width iftl 
Ye1 Tors1 Ift/~l 
Max Chl DpLh iftl 
Conv. Total lcfsl 
Length Wtd. Ifti 
M i n  Ch El ifti 
Alpha 
Fectn LOJJ Iff) 
C & E Lo55 Iff) 

Element 
WL. "-Val. 
Reach Len. fft) 
Flow A r e a  isq ftl 
Area isq ffl 
Flow fCfS1 
Top Width ift) 
Avg. Vel. ifi/sl 
Hydr. Depth IfLI 
Con". icfsl 
Wetted Per. fft) 
Shear flb/W ff) 
Strean  power lib/ft si 
Cum Volume (acre-fti 
cum SR (acres] 

Left 0s channel  inh hi 08 

h n e  2000 NcivRivei Spillway Inundation Study, FCD 97-04 
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w ~ ~ ~ , ~ ~ :  otvided f l a w  canputsd for thls cross-secr~on. 
warning:  he energy loas war greater than 1 . 0  ft (0.3 mi. hetween the current and previous cross 

sectlon.  his nay indicate the need for addtr~anal crass sections. 
M , , + ~ .  ~ ~ l i t i o l e  C ~ i r l ~ a l  deilths weee found rhls lacaflon.   he critical depth with the lowact, valid, 

surface was used. 

FLOW DISTRIBUTION OUTPUT Profile X113 flow 

Right s t a  
lftl 
10182.51 
10421.65 
RB 10660.19 
10816.44 
11092.10 
11307.75 
11523.40 
11739.06 
11954.71 
12110.36 
12386.02 
12601.61 
12817.32 

W.P. 
iftl 

219.52 
2A0.17 
235.57 

71.58 
iiZ.94 

31.l7 
210.19 
60.56 
21.55 
73.83 
zi5.66 
211.65 
216.91 
215.67 
163.76 

Hydr D. 
iftl 
2.96 
1.94 
2.03 

0.87 
0.39 

0.38 
0.63 
0.91 
0.01 
0.20 
1.89 
2.53 
3.50 
2.56 
0.70 

Warning: Divided flaw computed for this cross-oecfion. 
warning; T ~ B  energy loss was greater than 1.0 ft (0.3 mi. batween the current and previous cross 

secflan. This may Indicate the need for sdditlonal cross sections. 
 ate: ~ultiple c r ~ t i ~ a l  depths were found this location.  he critical depth wlth the lowest, valid. 

water  surface war  used 

FLOW DISTRIBUTION OUTPUT Profile #2/3 Elow 

Left sta 
iftl 
9465.00 
LB 9943.37 
10182.51 
10421.65 
10560.79 
10876.44 
11092.10 
11307.75 

Right S t a  
iftl 
9943.31 
10182.51 
10421.65 
RB 10660.79 
10816.44 
11092.10 
11301.75 
11523.40 
11139.06 
11954.11 
12170.36 
12386.02 
12601.61 
12811.32 
13032.98 
13248.63 
13464.28 
13619.54 
13895.59 

A r e a  
irq ftl 
66.41 
927.n 
686.91 
691.93 
49.76 

153.40 
165.10 

4.59 
51.21 

330.77 
14l.74 
187.11 
186.93 
606.94 
145.73 
954.24 
152.79 
276.43 

1 6 . 1 0  

W.P. s Can". 
iftl 

181.12 0.28 
240.18 28.26 
240.17 17.17 
239.70 17.53 
144.66 0.08 

Hydr D. Velocity 
lftl lftisl 
0.37 0.97 
3.88 7.01 
2.87 5.75 
2.91 5.80 
0.26 0.39 
1.12 1.03 
0.B7 0.88 
0.10 0.20 

warninq; ~~videci flow computed for this cross-rscrion. 
warning: energy 10s. was greater than 1.0 fr 10.3 mi. between the current and previoua cross 

section.  his may indicarc the need for addltlonal cross sections. 
Note; Multiple critical depth3 were found this location. The critical depth with the lowest, valid, 

water surface was used. 

FLOW DISTRIBUTION OUTPUT Profile #full capacity 

W.P. 0 Con". 
ifti 

189.78 1.15 
240.18 25.14 
240.17 17.05 
240.30 17.31 
215.10 0.54 
216.43 0.93 
201.43 1.15 
211.79 0.16 
91.24 0.28 

216.00 2.36 
215.75 0.92 
215.65 1.31 
215.68 1.05 
215.66 5.03 
215.65 6.66 
216.91 9.41 
215.67 6.75 
215.68 1.93 
172.48 0.25 

Warning: Divided flaw computed for thls crass-section. 
warning: me energy 10s. was greater than 1.0 f t  10.3 mi, between the current and previous cross 

New River Spillway inundation Study, FCD 97-04 
Forthc 10.23 and full pmf 



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

a Note: Multiple c r i k i c a l  depths were found at this 10caLlon. The critical depth wleh the lowest, "alrd 
wafer surface war used. 

CROSS SECTION RIVER: New River 
REACH: Lower RS: 16.167 

~anning's n valuer nwn= 9 
sra n val sra n Val Sta n "a1 sta n "a1 5 t a  n "a1 
9428 ,058 9891.21 .03810771.51 .1110920.34 .1111503.61 .ll 

11845.25 ,1112318.25 .1113394.25 ,1113410.97 . l i  

m n k  sta: Left ~ight ~engths:   eft channel hght caeff canrr. ~ x p a n .  
9856.4610171.51 540 590.83 517 .1 .3 

CROSS SECTION OUTPUT 

E.G. EleY Iff1 
vel Head lftl 
W . S .  ~fri 
Grit W . S .  lftl 
E.G. Slope Iftlitl 
Q Total (cfsl 
Top Width lftl 
Vel Total Iffls1 
Max Chl Dpfh Iftl 
Con". Total Icfal 
Length wtd. iftl 
Mln Ch El Iftl 
Alpha 
rrctn Loss lftl 
C 6 E loss 1ftI 

Profile (1113 

1364.50 
0.37 

1364.13 
1363.36 

0.005556 
13000.00 
1958.26 

3.67 
6.19 

174404.6 
582.15 
1358.22 

1.78 
2.92 
0.00 

Element 
Wt. "-Val. 
Reach Len. iftl 
Flow Area isq ftl 
Rrea lsq ftl 
Flow icic, ~~~ 

TOP Width lfL1 
L v g .  "el. IfLIrl 
Hydi. Depth lit1 
con.,. lcfsl 
Wetted Per. I f f )  
Shear IIbIsq ffl 
Stream Power IlbIfL $1 
Cwn Volume isere-ft, 

Channel 
0.038 
590.83 
2110.43 
2110.43 

111l7.76 

warning: ~ivided flow computed for this cross-section. 
Warning: The energy loss was greater than 1.0 ft 10.3 ml. between the curient and previous cross 

section. This may indicate the need for additional croas aecrlons. 

CROSS SECTION OUTPUT Profile (1213 flow 

E.G. Elev lftl 
"el Head lftl 
W.S. Elev lftl 
crir W.S. ~ f t )  
E.G. Slope Iftlftl 
Q Total lcfsl 
Top Width lftl 
"el Total Iftl~l 
M ~ X  CM D P L ~  ifri 

Alpha 
Frctn Loss lftl 
C 6 E Loss Iff1 

Element 
W t .  "-"a, 
Reach Len lftl 
Flow Area lsq ftl 
~ r e a  isq f r ~  
Flow 1cis1 
Too Wldfh lftl 
nvb. "el. irrir~ 
Hydr. Depth lftl 
Con". i c f s l  

warning: ~lvrded claw computed for this cross-section. 
warning:   he energy loss was greater than 1.0 ft 10.3 mi. between the current and previous cross 

section. This nay indicate the need far additional cross sections. 

CROSS SECTION OUTPUT Profile Xfull capacity 

E.G. Elev lftl 1366.42 Element Left 08 Channel Right 08 
Vel Head lftl 0.67 U C ,  n-Val .  0.058 0.038 0.110 
W.S. Elev IftI 1365.75 Reach Len. Ifti 540.00 590.83 511.00 
Crit W.S. lftl 1364.89 Flow Al-ea 1sq fil 53.50 3562.59 4404.21 

Nnu Rier Spillway Inundation Smdy. PCD 97.04 
For the In, 213 and Full pmf 



E.G. Slope Ifilft) 0.005616 Area l ~ q  if) 53.50 3562.59 4404.21 
Q Total lcfsl 33000.00 Flow Icfa: 6 2 . 7 0  26113.16 6183.54 
T o p  WldLh IfLl 3775.07 TOP width [re) 112.16 913.19 2149.72 
vel ~otal lfrls: 4 Avg. Vel. Iftlrl 1.17 7,34 1.54 
Nax Chl Dpth lfti 7 . 8 1  Hydr. Depth Iff1 0.48 3.90 1.60 
Con". Total lcfal 440349.0 Con", lcfrl 8 3 6 . 7  348993.4 90519.0 
~ength ~ t d .  lftl 574.59 Wetted Per. Ifi) 112.16 916.02 2751.30 
Nln Ch El lfLl 1358.22 Shear Ilblsq ftl 0 . n  1.36 0.56 
~lpha 2.55 Stream power llblft a: 0.20 10.01 0.86 
Frctn Loss lftl 2 . 8 1  Cum Volume lacre-ftl 799.46 3494.28 2480.73 
C G E Loss lit1 0 0  Cum SR lacies: 346.67 492.92 1160.38 

Warning: Divided flow computed for this cross-section. 
warning:   he energy loss was greater then 1.0 ft 10.3 m). between the current and previous cross 

section. ~hir may indicate the need far additional cross sections. 

FLOW DISTRIBUTION OUTPUT Profile #>I3 flow 

Left Sta Right Sta Elow Area W.P. $ COnY. Hydr D. Velocity 
lftl Iftl (~€8: 1sq it: lftl lft) Iftlsl 
LB 9856.46 10161.48 3688.86 677.27 264.48 28.38 2.51 5.45 
10161.48 10466.49 4065.03 760.31 305.29 31.21 2.49 5.35 
10466.49 RB 10711.51 3353.87 672.85 298.79 25.88 2.26 5.00 
1 0 7 1 1 . 9 1  10999.71 

Warning: Divided flow caepvfed for thi~ cross-section. 
warning: Ths energy loss was greater than 1.0 ti 10.3 m1. betweon the current and previous cross 

section. This may indicate the need fur additional cmrs sections. 

FLOW DISTRIBUTION OUTPUT Profile #Z/J flow 

W . P .  
lftl 

14.80 
306.05 
305.29 
302.18 

Hydr D. 
lftl 
0.02 
3.08 
3.43 
3.17 

0.58 
0.88 
2.48 
0.44 
0.56 
0.95 
0.08 
0.44 
1.4, 
2.51 
3.31 
2.04 
0.25 

Warning: Divided flaw computed for Lhir cross-section. 
warning:  he energy lass was greater  than 1.0 ft 10.3 mi. bstween the current end previous cross 

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

DISTRIBUTION OUTPUT profile #full capacity 

left ~ r a  ~ighr ~ r a  FIOW hrea W . P .  a can". ~ y d r  D. velacity 
Iff1 iff1 Icfsl 1cq ftl lftl lftl irtlsl 
9428.00 9856.46 62.10 53.50 112.16 0.19 0.48 1.17 
LB 9856.46 10161.88 8465.92 1149.44 306.05 25.61 3.11 7.37 
10161.48 10465.49 9e18.14 1254.10 305.24 28.54 4.11 7.51 
10466.49 RB 10171.51 8269.69 1159.05 304.68 25.06 3.82 1.13 
10771~51 10999.77 
10999.77 11228.02 112.10 191.25 191.53 0.52 1.00 0.90 
11228.02 11456.28 313.71 294.36 228.75 0.95 1.29 1.07 
11455.28 11684.53 126.79 110.94 228.76 0.38 0.75 0.74 
11684.53 11912.79 27.17 61.08 176.08 0.08 0.35 0.44 
11912.79 12141.05 295.98 284.11 228.56 0.90 1,24 1.04 
12141.05 12369.30 211.45 232.13 228.28 0.64 1.02 0.91 
12369.30 12591.56 61.17 110.93 228.26 0.19 0.49 0.56 
12597.56 12825.81 250.73 2 5 7 . 1 1  228.26 0.76 1.13 0.98 
12825.81 13054.01 705.04 478.10 228.26 2.14 2.09 1.47 
13054.07 13282.33 1427.03 729.89 228.26 4.32 3.20 1.96 
13202.33 13510.58 2060.31 913.14 230.35 6.24 4.00 2.26 
13510.58 13138.84 1094.38 622.46 228.28 3.32 2.73 1.76 
13138.84 13967.09 37.09 5 8 . 6 4  99.69 0.11 0 .59  0.63 

warning: Divided rlow computed for this cross-section 
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Warnlng: The energy loss was greater than 1.0 fi 10.3 ml. between the current and previous cross 
aection. This may indlcate the need for addirlonsl crass  sections. 

CROSS SECTION RIYER: New River 
RERCH: Lower R5: 16.066 

INPUT 
n ~ s ~ r i n r i a n :  

Elev Sta 
1363.18 9451.05 
1358.27 9598.29 
1360.07 9672.67 
1360.66 9753.63 
1319.68 9900.29 
1359.73 9993.66 
1359.7410101.14 
1358.a9 10226.7 
1356.4510448.99 
1362.7310652.65 
1364.0111042.25 
1362.33 11226.8 
1361.911315.04 

1351.5711479.07 
1360.6511541.33 
1351.8111642.83 
1361.7712068.11 
1359.3412114.31 
1361.15 12340.8 
1360.512824.37 

1160.2613054.88 
1355.76 13189.1 

Bank S t a :  Left Right Length-: Left Channel Right Coeff Contr. Expan 
9129.7610448.99 610 584.23 507 1 . 3  

Ineffective Flow num= i 
SLa L 5 t a  R Elev 
9330 9157.05 1363.5 

CROSS SECTION OUTPUT Profile U1/3  flow 

E.G. ~ i e v  1ft1 1361.58 ~leineni ~ e i r  OB channel ught 08 
Vel Head ifti 0 . 4 2  Wf. n-Val. 0.058 0.038 0.110 
P1.S. Elev lit1 1361.11 Reach Len. lftl 610.00 584.23 507.00 
Cril W.S. lttl 1360.29  low ~ r e a  lsq ftl 213.52 2150.40 1050.12 
E.G. Slope lff/ftl 0.004049 Area loq ftl 213.52 2 1 S O . 4 0  i050.12 
Q Total icfsl 13000.00 Flow lcfsl 457.35 11682.42 860.23 
TOP Width lftl 2261.29 Top Width lftl 151.51 719.23 1390.55 
Vel Total Iftlsl 3.81 Avg. Vel. lft/al 2.14 5.43 0.82 
Max Chl Dpth lftl 6.75 Hydr. Depth lftl 1.41 2.99 0 . 1 6  
conv. ~otal icfs~ 1sa910.1 con". lcrsi 6857.1 175155.6 12891.5 
Length Wtd. lftl 576.45 Wetted Per. lftl 152.15 721.94 1393.13 
Min Ch El lit1 1354.42 Shear (lb/oq ft) 0.39 0.83 0.21 
Alpha 1.84 Stream Power IlbIfC 51 0.83 4.$9 0.17 
Frctn Lo55 lftl 2.20 C w n  Volume (acre-fil 134.53 1972.35 638.34 
C 6 E loas lit1 0.03 Cum SA lacre31 90.26 a45.49 459.66 

Warning: Divided flaw computed for this cross-section. 
Warning: The energy lass was greater Lhan 1.0 ft 10.3 ml. between the current and previous crass 

section. This may indicate the need for additional cross section.. 
Note: Muliiple critical depths were found a t  thzs location. The critical depth With the lowest, 

water surface was "red. 

CROSS SECTION OUTPUT Profile #2/3 flow 

E.G. Elev IfLI 1362.72 Element left OB Channel Riaht OB 
Ye1 Head lftl 
W.S. Elev lftl 
CIIf W.S. lfil 
E.G. Slope Ifilfil 
Q Total IcfJi 
Top Width lftl 
"el Torel lfr/sl 
Max Chl UDth Iftl 

T O ~ ~ I  lcfsl 
length Wtd. Iftl 
"in Ch El (ftl 
Alpha 
Frctn Loss lftl 
C 6 E Loss lfLl 

W f .  "-Val. 
Reach Len. lftl 
Flow nrea ira fti . ~ .  ~~ 

Area 1sq it1 
Flow Icfsl 
Top Width IfLI 
A Y ~ .  ve l .  (fr~si 
H~dr. ~ e ~ t h  i f r l  
con". lcisi 
Wetted Per. lfil 

stream POW& ~lb/fr 61 
C u  Volume iacre-ftl 
Cum 5A lacresl 

warning: ~ivlded flow computed for this crass-section. 
Warning: The energy losr was greater Lhan 1.0 ft 10.3 ml. between the current and previous cross 

section. This may indicate the need for additional cross  sections. 
~ o f e :  Nulriple critical depth8 w e r e  found at this location. l he critical depth with the lowest, valid, 



water surface was used. 

CROSS SECTION OUTPUT Profils #full oapaclry 

E . G .  E I ~ V  lfrl 1363.54 ~ ~ e m e n t  Left 06 Channel Right 08 
vel nead (if1 0.63 w t .  n-val. 0.058 0.038 0.110 
W.S. Elev Iftl 1362.91 Reach Len. lft) 610.00 584.23 501.00 
~ r i t  W.S. lfrl 1362.12 Plow Rrea lsq it) 526.28 3400.89 4666.80 
E.G. slope lft/ftl 0.004395 Area lsq ftl 544.65 3400.89 4666.80 
Q Total lcfsl 33000.00 Flow lcfsi 1662.61 24804.00 6533.38 
Top WldLh lfti 3454.56 Top Width Ifti 230.99 719.23 2114.34 
V e l  Total lft/ri 3.BC Auq. Vel. lfilsl 3.16 7.29 1.40 
Max Chl Dpth lit1 8.49 HYdi. Depth lfti 2.55 4.13 1.86 
can". Total lcfsl 4 9 7 7 6 6 . 8  Con". lcfsl 25078.6 374139.1 98548.1 
Length Wtd. lftl 566.93 Wetted per .  (ftl 201.47 121.94 2517.67 
 in ~h EI lfti 1354.42 Shear (Iblsq ff) 0.70 1.29 0 . 5 1  
~ l p h a  2.77 stream power lihlft rj 2.20 9.43 0.71 
Frc ln  L o s d  ifil 2.20 Cum Volume lacre-fL1 795.75 3 4 4 . 5  2426.09 
C 6 E Loss Iff1 0.05 Cum Sli (acres] 34d.54 481.85 1129.14 

Warning: Dlvided flow computed for this crass-section. 
Warning: The energy loss was greater than 1.0 ft 10.3 mi. between the current and previous cross 

section.  his may indicate the need for addl~lanal crass sections. 
~ o i e :  ~ u l ~ i p l e  critical depths were found at this locarion. l he crlrlcal depth w t ~ h  the lowerr, 

warer surface war use*. 

FLOW DISTRIBUTION OUTPUT Profile $113 flow 

  eft s t a  ~ ~ g h t  sta FIOW ~ r s a  W.P. 6 con". ~ y d r  D. velocity 
lftl (fti lclsl 1sq fti lfti lfti Iftlsi 
9330.00 9129.76 457.35 213.52 152.15 3.52 1.41 2.14 
IS 9729.76 9969.50 3513.98 689.13 240.60 27.49 2.87 5.19 
9969.50 10209.25 2163.45 515.91 240.93 1 5 . 6 4  2.15 4.19 
10203.25 RB 10448.99 5964.99 945.35 240.41 45.73 3.94 6.29 
10448.99 10554.89 2.89 6.90 20.02 0.02 0.34 0.42 
10664.89 11096.68 
11096.68 11112.11 11.49 15.04 1 7 . 1 6  0.09 0.87 0.76 
11312.57 11528.47 26.03 37.73 51.95 0.20 0.13 0.69 
11528.17 11744.35 47.32 60.13 67.96 0.36 0.89 0.79 
11744.36 11960.26 
11960.26 12176.15 101.44 113.54 103.01 0.80 1.10 0.91 
12176.15 12392.05 42.82 18.08 151.61 0.33 0.51 0.55 
12392.05 12607.94 34.27 18.61 215.90 0.26 0.36 0.44 
12607.94 12823.84 70.03 120.79 215.90 0.54 0.56 0.58 
12823.84 13039.73 78.76 129.68 216.15 0.61 0.60 0.61 
13039.73 13255.61 409.85 349.18 2 1 6 . 6 5  3.15 1.62 1.17 
13255.63 13471.52 33.33 60.dO 115.23 0.26 0.52 0 . 5 1  

Warning; Divided flow computed far this cmrs-section. 
warning:   he energy loss was greater than 1.0 ft 10.3 mi, between the current end previous cross 

section. This nay Indicate the need for eddifional crass rectlons. 
Note: Multiple crltlosl depths were found a t  this location.   he critical depth with the lowest, 

warer surface vsa used. 

FLOW DISTRIBUTION OUTPUT Profile #213 f l o w  

Right SLB 
Ifti 
9729.76 
9969.50 
10209.25 
RB 10448.99 
10664.83 
11096.68 
11312.51 
11128.417 
11784.36 
11960.26 
12176.15 
12392.05 
12607.94 
12823.84 
13039.73 
13255.63 
13471.52 

W.P. 
lit1 

189.75 
240.60 
240.93 
240.41 

7 1 . 6 7  

84.99 
203.94 
189.18 
215 .90  
216.07 
215.93 
215.90 
215.90 
216.15 
2 1 5 . 5 6  
213.44 

Warning: ~lvlded flow computed for thls cross-section. 
warning:   he energy loss was greater than 1.0 fr 10.3 mi. between the current and previous craaa 

section. This may indicate the need eor additional cross sections. 
Note: M~ltiple critical depths were found at thls location. The ciltlcal depth with the lowest, 

water surface war used. 

FLOW DISTRIBUTION OUTPUT Profile #full capacity 

Left sta 
Ifti 
9330.00 
LB 9729.16 
9969.50 

Right S t a  
lfti 
9129.16 
9969.50 
10209.29 

Area 
isq fti 
526.28 
1105.95 
932.14 

1362.19 
130.13 

W.P. 
lftl 

207.47 
240.60 
240.93 
240.41 
137.38 

Hydi D. 
lfti 
2.55 
4 . 6 1  
3.89 
5.68 
0.95 

, "alld. 

valid, 

valid. 
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warning: ~ivided flow computed for enir cro~~-section. 
Warning: The energy loss was greater than 1.0 ft 10.3 m i .  between the current and previous crass 

secflon. This may lndlcate the need far  additional crass sections. 
Note: Multiple critical depths were found at this location.   he critical depth with the lowest, v a h d  

water surface was used. 

CROSS SECTION RIVER: New Rlver 
REACH: Lower RS: 15.956 

INPilT ~~~~~ 

Description: 
station Elevation Data "urn= 106 

St8 Elev S t a  Elev S t a  Elev sts  lev sta 
8884 1363.9 8899.06 1363.62 8931.55 1363.4 8982.64 1363.36 9078.a 1363.04 

910R.81 1362.6 9167.73 1362.11 9213.77 1362.39 9318.74 1360.53 9396.68 1360.6< 
9416.26 1359.5 9601.17 1358.9.1 9616.36 1358.93 9619.86 1357.42 9625.72 1358.95 
9663.48 1358.6 9699.11 1359.1 9716.17 1353.46 9732.42 1358.9 4751.3 1358.21 
9169.62 1355.4 9801.73 1355.12 9810.49 1355.85 9834.25 1356.22 9864.01 1313.69 
9935.39 1355.6 9950.33 135410001.29 1351.8410023.45 1356.110078.54 1316.7 

10103.98 1355.710120.58 1356.6210155.14 1356.7210158.96 1357.1110180.45 1357.71 
10277.33 135610283.48 1354.7710318.28 1354.0610333.71 1357.7510371.08 1354.a 
10391.06 1360.110401.94 1360.5310555.11 1360.8910627.~2 1360.95 10109.5 1351.13 
10188.34 1361.510863.73 1361.2810882.38 1361.1511005.71 1360,4711058.81 1 3 6 0 . 0 2  
11113.19 1359.711196.82 1359.2411211.31 1359.911231.86 1353.4411287.34 1358.48 
11318.58 1358.611350.14 1357711360.73 135111381.53 1315.5211404.15 2359.49 
11497.63 1358.911593.38 1357.62 11614.2 1358.111169904 1358.4111791.18 1357.89 
11813.16 1358.711828.86 1351.1911S?4.51 1359.53 11917.4 1359.6911924.92 1319.85 
11943.46 1358.711995.44 1358.4212037.54 1357.7212065.54 1918.1512097.73 1251.118 
12121.29 1358.11213218 1357.3412150.03 1358.7612158.76 1358.051221954 1357.92 
12279.95 1357.9 12297.4 1359.3112391.39 1158.512438.32 1158.4112593.43 1357.53 
12693.35 135812823.62 1357.5912897.07 1357.2812911.17 1316.112919.04 1357.78 
12959.17 1351.313001.06 1357.1613010.86 1357.5113029.33 1357.2613043.42 1357.51 
13056.49 1357.813068.28 1354.613071.33 1357.44 13134.6 1356.9513197.66 1357.85 
13258.9 1358.913300.48 1359.4413341.89 1360.1913403.28 1360.8 13424.9 1361.15 

13520.95 1362 

Manning's n Values nu"= 8 
S t a  n Val s t a  n Val st, n val sta n val s t a  n v a l  
8884 .0589699.11 .03810401.94 .1111058.81 .ll11404.15 .ll 

11924.92 .1113056.49 .1113191.66 .I1 

Bank Sta: Left Right Lengths: Left Channel Right caeff cantr. =xpan 
9699.1110101.94 515 429.98 253 .1 . 3  

CROSS SECTION OUTPUT . Profile (1113 flow 

E.G. Elev lit) 1359.36 Element 
vel ~ e a d  (f:) 

Left OB Channel Righi OB 
0.32 WL. "-Val. 

W.S. EleY lft) 
0.058 0.038 0.110 

1359.04 Reach  en. [ft) 
CIit W . S .  lft] 

515.00 4 2 9 . 9 8  253.00 
1351.91  low ~ r e a  lrq ft) 

E.G. Slope lftlft) 
27.80 2268.63 2153.52 

0.003199 ~ r e a  194 it) 
Q Total lcfsl 

21.80 2268.63 2153.52 
13000.00 Flow (cis) 

Top Width (it) 
15.41 11069.66 1414.88 

2671.92 TOP width (f:) 
"el Tota l  [ftlsl 

116.35 688.06 1867.51 
2.32 Aug. vel. (ft/s) 

Max Chl Dpth l f t )  
0.56 4.88 0.89 

7.20 Hydr. ~ e p i h  (it) 
Conv. Total lcfs) 

0.24 3.30 
229854.1 COOY. I C ~ S )  

1.15 

Length Wtd. (fti 
213.5 195123.6 33851.1 

4 4 4  Wetted Per. [it] 
Hi" Ch El (fll 

116.87 692.25 1870.02 
1351.88 Shear 1lbIsq ftl 

Alpha 
0.05 0.65 0.23 

2.39 Stream power 1Iblit 81 
FrcLn 1055 (ft) 

0.03 3.19 0.20 
1.70 cum volume (acre-ftl 

C & E Loss Ifti 
132.84 1942.71 619.70 

0.03 Cwn SR (acres) 88.39 436.05 440.10 

Warning; Divided flow computed for this cross-section. 
warning: The energy loss was greater than 1.0 it 10.3 ml. between the current and previous cross 

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

CROSS SECTION OUTPUT Profile U213 flow 

E.G. Elev (ftl 1360.50 ~lement 
"el ~ e a d  lrt) 0.40 we. n-"dl. 

Left OB Channel Right OB 

W.S. Elev Iff) 
0.058 0.038 

1360.10   each  en. (ft) 
0.110 

c r i t  W . S .  ifri 
515.00 429.98 253.00 

1353.00 Flow Area lsq ft) 
E.G. Slope lftlft) 

254.68 2991.47 4 3 1 1 . 7 4  
0.003149 Rrea (rq ftl 

Q Total i c e r l  
254.68 2997.47 4371.74 

23000.00 ?low lcfs) 
Top Width I f f )  

348.76 17405.23 5245.01 
3252.48 TOP width lft) 

Ye1 Total ,tt/s1 
213.43 691.94 2281.10 

3.01 A Y ~ .  "el. litls, 
Max Chl Dpth lftl 

1.37 1.81 
8.26 ~ y d r .  ~ e p f h  lfi) 

1.20 

Con". Total [cis) 
0.93 4 . 3 3  

409881.1 Conv. Icfs) 
1.91 

Length Wtd. [ft) 
6215.2 310177.2 93488.1 

398.57 wetted per. i f t )  
Mi" Ch El lft) 

273.95 696.29 2289.82 
3351.84 Shear Ilblsq ft) 0.18 0.85 0.38 

New River Spillway Inundation Study. FCD 97-04 
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Rlpha 2.85 Stream Power Ilblft sl 0.25 4.91 0.45 
FrcLn Lass iff1 1.68 CUB Volume iacIe-fti 451.03 2811.82 1483.24 
c 6 E LOSS ifri 0 . 0 4  cum sx (acres1 2 2 9 . 8 8  '162.29 835.62 

Warning: Divided flow colnputed lor this crasr-section. 
warning: 'the conveyance luprrream conveyance divided by downstrean conveyance1 is less 

than 0 . 7  or greater than 1.4. m i s  indicate the need far additional cross sections. 
warning: me energy lass was greater than 1.0 c t  10.9 mi. between the current and previous crass 

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

E.G. EleY Ifti 
"el Head lfti 
W . S .  Elev Ifri 
crir W . S .  ift! 
E . O .  Slope iftlftl 
a ~otal icfal 
Top Width ifti 
vei Total ift~si 
Max Chl Dpth Ifti 
Conv. Total lcfsl 
Length Wtd. lftl 
Min Ch El ifti 
Alpha 
Frctn Loss lfti 
C 6 E Loss lftl 

1361.30 Element 
0.48 W f ,  "-Val. 

1360.81 Reach Len. ift! 
1359.65 Flow Area 1% fti 
0.003371 &re8 lsq EL! 
33000.00 Flaw lcfsi 
3712.43 Top Width Ifti 

3.21 Rvg. "el. Iftlsl 
8.9, ~ydr. mpth ifri 

568349.3 Conv, lcfsl 
389.02 Wetted Per. (€ti 

1151.84 Shear llb/sq ftl 
2.91 Sfream Power llb/ft s! 
1.70 Cum Volume lacre-fLI 

Left 08 channel Right OB 
0.058 0.038 0.110 

515.00 429.98 253.00 
511.11 3498.20 6088.92 
511 .15  3498.20 6088.92 
854.88 23058.37 9086.75 
028.23 702.83 2581.37 

1.61 6.59 1.49 
1.19 8.98 2.36 

14723.4 397121.4 156498.4 
428.75 701.19 2584.10 

0.25 1.04 0.50 
0 . 4 2  6.86 0,74 

788.36 3400.79 2364.30 
3 3 9 . 9 3  472.31 1099.48 

Warning: Divided flow computed for this crass-sectlon. 
mrning:  he energy loss was greater than 1.0 f t  10.3 m ! ,  between the current and previous crass 

section. This may indicate the nssd far additional cross sections. 

FLOW DlSTRIBUTiON OUTPUT Profile X1/3 flow 

 eft Sta 
lft! 
8884.00 
LB 9699.11 
9933.39 
10161.66 
10401.94 
11025.74 
11233.68 
11441.61 
11649.54 
11857.88 
12065.41 
12273.35 
12481.28 
12689.21 
12897.15 
13105.08 

Right Sfa 
lftl 
9699.11 
9933.39 
10167.66 
RB 10401.94 
11025.74 
11233.68 
11441.61 
11649.54 
11857.48 
12065.41 
12213.35 
12481.20 
12689.21 
12897.15 
13105.08 
13311.02 

W.P. 
ieti 

116.87 
236.28 
234.90 
221.08 

19.37 
167.51 
114.31 
208.00 
131.69 
208.05 
111.48 
207.94 
207.94 
209.04 
164.71 

Hydr D. 
lfti 
0.24 
3.40 
3.69 
2.76 

2.28 
1.83 
0.15 
0.80 
0.74 
1.06 
0.48 
1.13 
1.37 
1.84 
1.23 

warning: ~ivided flaw computed far this cross-section. 
Warning: The energy loss was greater fhan 1.0 ft 10.3 m). between the current and previous c i O S 3  

section.   his may indrcate the need for additional cross sections. 

FLOW DiSTRTBUTlON OUTPUT Profile X2/3 flow 

Rrea 
1sq ftl 
254.68 
1043.65 
1112.92 
840.90 

138.43 
511.57 
347.62 
386.41 
279.37 
440.37 
296.92 
455.29 
504.43 
602.07 
410.14 

5 . 1 1  

W.P. $ C o n "  ,**, 
~ y d r  D. Velocity 

iftl ift/S! 
0.93 1.17 
4.45 5.81 
4.75 6.16 
3.76 5.26 

Warning: Divided flow computed for this crors-section. 
warning; ~h~ ratio iupstr~arn conveyance divided by downstream conveyancs) is lass 

fhan 0.7 or greater than 1.4. This may indicate the need for additional croaa seCtiOnS, 
warning:   he energy loss was qreatsr fhan 1.0 ft 10.3 mi. between the current end previous cross 

section. This may indicate Lhe need €or additional crass sections. 

FLOW DISTRTBUTION OUTPUT Profile Xfuli capacity 

'eft sta Right S t a  FIOW area . % conv. Hydr o. Velocity 
Ifti lfti lcfsl isq ?ti lftl lfLi Iftisi 
8884.00 9699.11 854.88 511.15 428.75 2.59 1.19 1.67 

LB 9699.11 9933.39 8126.14 1211.35 236.46 24.63 5.17 6.71 

NW ~ i v e r  Spillway lnundalion Study. FCD 97-04 
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Warning: Divided flow computed for thls cross-section. 
Warning: The energy loss was greater than 1.0 fL (0.3 ml. between the current and previous cross 

section. This nay indlcare the need far additional cross sections. 

CROSS SECTION R I Y E R :  New River 
REACH: Lower RS: 15.885 

INPUT 
Dercriotion: 

sta 
9393 

9586.21 
9735.31 
9197.88 
9945.18 
10061.73 
10123.51 
10190.38 
10362.08 

10431 
10526.9 
10760.99 
10992.75 
11202.2 
11439.93 
11507.6 
11639.2 

I 11747.55 
11851.52 
11978.43 
12143.31 
12335.01 
12583.81 
12835.03 
13137.51 
13287.05 
13363.52 
13139.76 
13742.48 

Mhnningss n values "urn- 7 
S t a  n Val Sta  n Val sta n Val SL* n Val s t a  n Val 
9393 .a58 3960.59 ,038 10526.9 .il 10816 .1111759.06 .11 

13363.52 ,1113411.83 .ll 

Bank St*: Left Right lengths: left Channel Right Coeii Cantr. Expan 
9960.5910511.97 525 509.42 238 .I . J  

CROSS SECTION OUTPUT Profile XI13 flow 

E.G. Elev 1ftl 1357.62 Element Left 00 Channel Right OB 
"el ~ e a d  ifti 0.64 W t .  "-Val. 0.05R 0 . 0 3 8  n . l l 0  ~.~~~ ~.~~~ ~ . . . ~  
W . S .  Elev Ifti 1356.98 Reach Len. lftl 525.00 509.42 238.00 
crit W.S. ifrl 1356.34 FIOW iirea isq fr) 130.00 1112.00 932.16 
E.G. Slope Iftlftl 0.005889 Area lsq ffl 130.00 1772.00 932.16 
Q Total lcfsl 13000.00 Flow lcfs] 203.29 11885.19 911.52 
Top Width lit1 2103.28 Top Width 1ftl 200.22 527.18 1375.28 
"el Total lftlsl 4.59 Avg. "el. Iftlsl 1.56 5.11 0.98 
 ax chi ~ p i h  I E ~ I  8.57 ~ydr. ~ e p t h  ift~ 0.65 3 . 3 6  0.68 
Con" Total lcfsl 169402.1 Conv. lsfrl 2649.0 154875.1 11878.0 
Length wtd. Iftl 500.18 Welted Per, Ift1 200.64 530.28 1316.54 
Min Ch El Iff1 1348.41 Shear IIbIra fti 0.24 1.23 0.25 
Alpha 1.96 S t r e a m  Power Ilblft rl 0.37 8.24 0.24 
Frctn Lass Iff1 3.27 Cum Volume (acre-ftl 131.91 1922.71 610.74 
C 6 E Lor$ iff1 0.02 Cum SA [acres] 86.52 430.05 431.28 

Warning: Divided flow computed for this cross-section. 
warning:   he energy loss war greater than 1.0 ft 10.3 mi. between the current and previous cross 

section. This may Indicate the need for additronal cross sections. 

a CROSS SECTION OUTPUT Profile X213 f l ow  

E.G. EIev Iftl 1358.78 Element 
V e l  Head 1ftl 0.80 W i .  "-Val 

left oa channel ~ight 08 
0.058 0.038 0.110 

June 2000 New River Spillway Inundation Study. FCD 97-04 
For the 113,21) and full pmf 
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W.S.  EleV Iff) 1357.98 Reach Len. lftl 
521.00 509.42 238.00 

crit W . S .  Iftl 1351.16 FLori R r ~ a  is4 i t l  102.91 2316.79 2671.01 

E.G. Slope Iftlftl 0,006368 A r e e  IJq fti 
1102.91 2316.19 2871.01 

a Total (cis1 23000.00  low lcfrl 
986.82 18455.24 3557.96 

TOP width lit1 3311.57 TOP width lit1 
306.75 555.53 2d39.30 

4.11 Rug. "el. lftI41 2.45 7.91 1.24 
Ye1 Total Iftlsl 

9.57 Hydr. Depth lfti 1.31 4.10 1.18 
Max chl Dpth Ifti 
con". T O M  lcfsl 288210.8 Con". Icfol 

12365.8 231260.8 44584.2 

length Wtd. lfti 488.07 Wetted Per. Iftl 307.28 568.04 2440.98 
1348.41 Shear Ilblsq ftl 0.52 1.62 0 . 4 7  

Nin Ch El Ifti 
3.04 Stream Power Ilblft 41 1.28 12.92 0.58 

Alpha 
. ~ r c t n  Lass lftl 3.15 cum volume iacre-fti 

447.14 2181.59 1462.19 

C L E La55 lftl 0 .  Cum S l i  iacreQi 225.45 456.08 821.90 

warnin4: ~ i ~ i d ~ d  flow ~ ~ m p u t e d  for this croao-section. 
warning: =he loss w a s  greater rhan 1.0 ft 10.3 a). between the current and previous cross  

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

E.G. Elev ifLl 1359.55 Element 
left OB Channel Right 08 

" e l  Head iftl 0.88 w r .  n-val. 0.058 0.038 0.110 

W . S .  =lev Ifti 1358.57 i each Len. lftl 
525.00 509.42 238.00 

crir W . S .  lfti 1358.+3 now &rea 184 ftl 549.39 2711.19 4 7 9 7 . 7 1  

E . G .  Slope Iftlfti 0.006308 Rrsa lrq ftl 649.39 2711.19 4137.71 

p Total Icf3) 33000.00 Flow IClSl 
1162.05 23802.11 7435.84 

~ a p  Width lftl 3999.02 Top Width Ifti 
421.15 571.38 3006.49 

4.04 Avg. "el. Ifflsi 2.11 8.78 1.55 
Vel Total Ift/sl 

10.26 Hydr. Depth lfti 1.54 4.74 1.60 Max Chl Dpth Ifti 
con". Total icfsl 415509.2 con". lcfsi 

22185.6 299596.8 93626.1 

~ength WLd. lftl 474.83 Wetted Per. Iftl 
421.68 573.90 3008.20 

1348.41 Shear ilhlsa ft1 0.61 1.86 0.63 ,,in Ch El Ifti 
3.45 stream ~ a w s r  llblft a) 1.65 16.33 0.91 

Alpha 
2.94 cum volume lacre-it1 781.50 3370.14 2332.69 Frcrn Loss lfti 

c G E ~ o s s  lfti 0.00 cum SR iscresl 
334.90 456.02 1083.25 

w a r n i ~ :  *he energy loas was greater than 1.0 ft 10.3 mi. between the current and previous cCOsE 
section. Thi. may indicate the need far additional crons secti0"J. 

FLOW DISTRIBUTION OUTPUT Profile 4113 flow 

left ~ r a  ~ l g h r  sta n o w  &re= W.P. $ con". Hydr D. Velocity 

lftl lcfsl 1sq fti lftl 
let] ift~sl 

lftl 
203.29 130.00 200.64 1.56 0.65 1.56 

9393.00 9960.53 
LB 9960.59 10151.05 7368.09 922.13 192.05 56.68 4.84 7 . 9 9  

10151,05 10341.51 1767.37 390.25 190.48 13.60 2.05 4.53 

1034~.51 RB 10531.97 2149.73 459.62 141.75 21.15 3.13 5.98 

10531.97 11175.97 
11171.97 11390.64 2.29 5.62 22.70 0.02 0.25 0.41 

11390.68 11605.31 190.46 155.61 120.86 1.47 1.29 1.22 
42.21 51.05 71.39 0.32 0.12 0.83 

11605.31 11819.91 
11819.97 12034.64 59.40 6 0 . 1 4  88.05 0.46 0.77 0.87 

2.61 10.24 03.70 0.02 0.12 0.25 
12034.64 12249.31 

42.32 75.48 189.06 0.33 0.40 0.56 12249.31 12463.98 
7.68 21.15 108.98 0.06 0.20 0.35 

124163.98 12678.64 
11.06 28.89 128.34 0.09 0.23 0.38 12618.64 12893.31 
13.00 ll0.14 214.67 0.56 0:51 0.66 

12893.31 13101.98 
300.11 251.23 214.68 2.31 1.20 1.11 

13101.98 13322.65 
180.38 148.00 134.21 1.39 1.11 1.22 

11322.65 13531.31 

Warning; Divided flaw computed for this cro3s-section. 
warning: =he energy loss was greeter than 1.0 it 10.3 ml . between the ~u r r s n t  and previous cross 

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

now DI~TRIBUTION OUTPUT Profile 4213 flow 

m t t  ~ t a  night s t a  FIOW ~ r e a  W.P. 8 con". Hydr D. VelacrtY 

lfti Icfsl lrq fti lfti 
lftl Iftlsi 

lfti 
986.82 402.91 307.28 d.29 1.31 2.45 9393.00 9960.59 

LB 9960.59 10151.05 10670.45 1112.80 192.05 46.39 5.84 9.59 

101$1.05 10341.51 3631.35 580.92 190.48 15.79 3.05 6.25 

10341.51 RB 10531.97 4153.45 623.06 185.51 18.06 3.38 6.67 

10531.97 10146.64 
10746.64 10961.30 0.20 1.66 40.39 0.00 0.0d 0.12 

4.41 10.55 85.19 0.02 0.17 0.30 
10961.30 11115.91 
11171.97 11390.64 42.92 82.41 214.68 0.19 0.3B. 0.52 

485.24 354.06 215.36 2.11 1.65 1.37 11390.64 11605.31 
168.24 101.10 199.65 0.13 0.91 0.93 11605.31 11819.97 

11819.97 12034.64 213.04 215.53 214.70 0.93 1.00 0.99 
165.80 185.45 214.78 0.12 0.86 0.89 12034.64 12249.31 
341.58 286.15 214.19 1.49 1.33 1.19 

12249.31 12463.98 
210.61 214.04 214.67 0.92 1.00 0 . 9 8  

12463.98 12678.64 
2 4 0 . 5 9  231.89 214.68 1.05 1 . 0 8  

1.04 
12618.64 12893.31 

422.56 325.04 214.61 1.84 1.51 1.30 12893.31 13107.98 
181.23 472.14 214.68 3.42 2.20 1.61 

13107.98 13322.65 
44.35 306.27 182.74 2.06 1.68 1.55 

13322.65 13537.31 

W8min4i nivided flow 9or this cross-section. 

warning:  he energy lops was greater rhan 1.0 ft 10.3 nl. between the current and previous cross 
section.  his may indicate the need for additional cross sections. 

June2000 
spillwny Inundation s i ~ d y ,  FCD 91-04 
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FLOW DISTRIBUTION OUTPUT Profile #full caoecitv 

Left S t a  
i f t i  lftl 

9960.59 
10151.05 
10361.11 
RB l0531.97 
10746.64 

Area 
1sq ftl 
649.39 
1244.37 
712.49 
714.33 
101.56 
1 0 3 . 1 7  
118.65 
230.70 
502.35 
3 2 8 . 5 0  
363.82 
393.75 
4 3 4 . 4 4  
362.33 
380.18 
4 7 3 . 3 3  
6 2 0 . 4 3  
4 4 3 . 7 8  
0.01 

W.P. 
lftl 

421.68 
192.05 
190.48 
191.37 
214.61 
2 1 4 . 6 7  
214.67 
214.68 
211.36 
214.91 
2 1 4 . 7 0  
214.78 
214 .19  
214.67 
214.58 
214.67 
2 1 a . 6 8  
211.01 
1.15 

Hydr D. 
lftl 
1.54 
6.53 
3 . 7 4  
3.36 
0.61 
0.48 
0.55 
1.07 
2.34 
1.13 
1.69 
i.55 
2.02 
1.69 
1.77 
2.20 
2.89 
2.07 
0.01 

warning: energy loss was greater than 1.0 ft 10.3 mi. between the current and previous crass 
section. This nay l n d i s a l e  the need for additloma1 Era55 5eCZionS. 

CROSS SECTION RIVER: New River 
REACH: Lower RS: 15.792 

MannLnq's n Values """I- 

Sta n Val St* n "a, s t a  n V a l  sta n V a l  SLa n Val 
9168 , 0 5 8  9922.81 ,03810630.81 .1111253.11 .1111982.74 .11 

13415.06 ,1113489.98 .ll 

Bank Sta; left Rlghf Lengths: Left Channel Rlghf Caeff Contr. Expan 
9922.8510630.81 430 a 1 2 . 6 6  280 .I . 3  

Ineffective Flow nun= 1 
Sta L Sia R El*" 
9168 9508.29 1356.34 

CROSS SECTION OUTPUT Profile X I 1 3  flow 

E . G .  Elev lftl 
vel xead (fri 
W . S .  Elev lftl 
crit W.S. lftl 
E.G. Slope iftlftl 
ii Total ICES] 
Top Width Ifti 
"el Total Iftlsl 
Max Chl Dpth lftl 
Con". Total lcfsl 
length Wtd. Iftl 
Nin Ch El lftl 
Alpha 
Frctn Loss lftl 
C 6 E LO84 lftl 

Element 
W t .  "-Val 
  each   en. ifrl 
riaw ~ r e a  isq fri 
Area isq ftl 
Flaw lsfsl 
Tap Width Iftl 
Rvg.  Vel. Iitlsl 
nydr. ~epth ifri 
Can". lcfsl 
Wetted Per, iftl 
Shear ilblrq fil 
sizean power ilhlit sl 
Cum Volume lacre-it1 
Cum S* iacres1 

New River Spillway Inundation Study, FCD 97-04 
For rhc 113, 21) and full pmf 



Warning: Divided flaw computed for this cross-section. 
warning: ratio (upstream conveyance divided by downerrean conveyance) is less 

then 0 . 7  or greater than 1.4. ?his indicate the need for additional cross sections. 
warnmg: ~h~ energy lass war  greater than 1.0 ft (0.3 mi. between the current and previous cross 

 his may indicate the need for addrtional cross sections. 
wte: ~ultiple critical depths were found at this location. T ~ E  critical depth with the lawent, valid, 

water surface was used. 

CROSS SECTION OUTPUT Profile U213 flow 

E.G. Elev iftl 
V e l  Head iftl 
W.S. Ele" iftl 
crit W.S. iftl 
E.G. Slooe iftlftl 
O Total -1cfsl 
Top Wldth Iftl 
V e l  TaLcl lftlsl 
M;; Chl Dpih lfti 
Conu. Total icfsi 
length Wfd. iftl 
Mi" ch El iftl 
Alpha 
ricrn Laas lPti 
C 6 E Loss lfL) 

1351.62 Element 
0.16 wt. n-val.  

1354.85 Reach Len. Iftl 
1354.17 Flow A i e a  lsq ftl 
0.006528 Area lsq ftl 
23000.00 Flow ICfEl 
1866.11 Top Width lftl 

6.01 Avg. V e l .  Iftlsl 
9.61 Hydr. Depth Ifti 

284677.1 Conv, icfsl 
466.14 wetted Per. lftl 
1345.20 Sheai iIb/sq ftl 

1.35 Stream PoYer Ilblft 61 
1.98 Cum Volume lacre-ffi 

'eft 08 Channel 
0.058 0.038 
430.00 472.66 
909.10 2585.51 
983.79 2585.51 
3400.11 19289.53 
437.15 107.96 

3.74 7.46 
2.43 3.65 

42084.2 238152.2 
376.90 712.46 
0.99 1.48 
3.70 11.03 

438.18 2758.93 
221.97 408.64 

section. This may 1 

CROSS SECTION OUTPUT Profile #full capacity 

E.G. Elev lftl 1355.60 Element ~ s f r  OB Channsl Right 08 
Vel Head lfti 0.90 W t .  "-Val. 0.058 0.038 0,110 

W . S .  EleY Ifti 1355.10 Reach Len. Iftl 430.00 472.66 280.00 
crir W . S .  iftl 1314.82 ~lov ~ r e a  isq fti 1227.18 3114.73 1442.52 

E.G. Slope IftlfLI 0.006143 Rrea lsq ftl 1372.91 3114.73 1442.52 

O ~otal lcfs) 93000.00 Elow lcfsi 5301.95 26346.41 1351.64 
Tap Width lfti 3153.98 Top Width Ifti 507.54 107.96 1938.48 

"el Tatel lftlsl 5.65 ~ v g .  vel. iftl~i 4.32 8.30 0.94 
Max Chl Dpth lftl 10.50 Hydr. Depth Iff1 3.16 4.48 0.74 

con". Total icfrl 421056.3 con". icfsi 67649.1 336161.3 17245.9 

Length Wtd. ifti 461.16 Welted Per. ifti 388.80 712.46 1940.47 

Min Ch El iftl 1345.20 Shear Ilblsq €ti 1.21 1.71 0.29 

Alpha 1.82 Stream Power ilblft sl 5.23 14.18 0.27 
Fzctn LOSS Iftl 1.90 cum volume (acre-€ti 169.31 3335.72 2315.64 
C d E LOSS iftl 0 .  C"" 3% iacresi 929.31 458.54 1069.15 

section. This may 11 

PLOW DISTRIBUTION OUTPUT Profile ill3 flow 

~aff S t a  
lftl 
9168.00 
LO 9922.85 
10158.84 
10394.82 
10630.81 
11274.29 
11488.18 
11103.27 
12132.26 
12346.15 
13419.21 

~ight S t a  
lftl 
9922.85 
10158.84 
10394.82 
RB 10630.81 
11274.29 
11488.78 
11703.21 
12132.26 
12346.75 
13419.21 
13633.71 

Area 
isq fti 
506.04 
921.95 
485.00 
400.88 

34.27 
23.81 

0.07 

2.11 

W.P. 
lftl 

356.47 
237.55 
231.71 
212.59 

37.09 
24.40 

1.33 

7.23 

Warning: Divided flow computed for this cross-section. 
warnmg: conveyance ratio (upstrean divided by downstream conveyance1 in less 

than 0.7 or greater than 1.4.  hi^ may indicate the need for additional cross sections. 
aarnlng:   he energy lass was greater than 1.0 fr (0.3 mi. between the current and previous crass 

section.  his may indicate the need for additional cross sectlonr. 
~ o f e :  ~ulfipls critical depths were found at this location. ~h~ critical depth with the lowest, valid, 

water surface was used 

FLOW DISTRIBUTION OUTPUT Profile Hz13 floh 

'eft ~ t s  ~ight s t a   low ~ r e a  W.P. % can". ~ydr D. Velocity 
Ifti iftl icfsi 1sq ftl Ifti lftl Iftlsl 

9168.00 9922.85 3400.11 909.70 314.90 14.18 2.43 3.74 

LB 9922.85 10158.86 10487.12 1182.71 237.55 45.60 5.01 8.87 

10158.84 1039'1.82 4860.53 145.76 237.71 21.13 3,16 6.52 

10394.82 RB 10630.81 3941.28 651.05 237.20 17.14 2.78 6.00 

N~~ R~v*. spillway lnundadon Study, FCD 97.04 
porthe 113,213 and full pml 



warning: Dlvlded flow Computed for this cross-section. 
warning:  he conveyance iatia lupstreem conveyance divided by downstream cvnveyansel is less 

than 0.7 ar  greater than 1.4. This may indicate the need for additional cross sectionr. 
warning: The energy loss was greater than 1.0 ft 10.3 mi. between the current and previous cross 

section. r his may indrcate t h e  need for additional cross 
Note: Multiple critical depths were found at this location. The critical depth with the lowest, valid. 

wafer  surface was used. 

FLOW DISTRIBUTION OUTPUT Profile #full capacity 

 eft ~ r a  Right s t a  n o w  
lftl 

A r e a  
Iftl 

W.P. 9 Con". Hydr D. Velocity 
lcfsl 1sq it, 

9168.00 9922.85 
lfti lftl IEfIsi 

5301.95 1227.18 388.80 16.07 
3922.85 10158.84 13309.50 1319.11 237 .55  40.33 

3.16 4.32 

10158.84 10394.82 7049.77 942.16 231.71 21.)6 
5.84 9.65 

10394.82 RB 10630.81 5987.14 853.45 237.20 3.99 7.48 
10630.81 10845.30 63.07 94.14 181.45 3.62 1.02 
10845.30 11059.19 0.19 0.52 0.67 
11059.79 11274.29 5.87 16.97 88.23 
11274.29 11488.18 

0.02 0.19 
183.33 191.06 214.88 0.35 

11488.78 11703.27 120.60 9 3 . 1 4  57 .89  0.56 0.89 0.96 
11703.27 11917.17 

0.37 1.39 
28.93 3 . 1 0  82.86 1.23 

11917.11 12132.26 
0.09 0 . 5 2  

43.12 58.94 99.55 0.67 
12132.26 12346.15 

0.13 
186.12 192.77 214.76 

0.59 0.73 

12346.75 12561.24 
0.56 0.90 

106.23 122.40 160.01 0.97 
12561.24 12775.74 

0.32 0.77 
47.12 81.76 191.51 

0 . 8 7  

12175.74 12990.23 6.86 17.92 80.00 0.14 0.41 0.58 
12990.23 13204.12 126.42 152.77 214.50 0.02 0.22 0.38 
13204.72 13419.21 316.56 265.03 214.57 0.38 0.71 0.83 
13419.21 13533.71 

0.95 1.24 
117.42 111.89 12a.26 1.19 0.36 0.90 1.05 

warning: Divided flow computed for this cross-section. 
warning: The conveyance ratlo lupsfream conveyance divided by downstream conveyance) is less 

than 0.7 or greater than 1.4. m his may indicate the need for additional c r o ~ s  sections. warning:  he energy loar was greater then 1.0 ft 10.3 mi. between the current and previous crass 
section. ~ h i a  nay indicate the need for additionai 

~ o i e :  Multlple critical depths were found at this locatron. The critical depth with t h e  lowest, valid, 
water surface war used. 

CROSS SECTION RIVER: ~ e w  niver 
REACH: Lower RS: 1 5 . 6 9 9  

INPUT 
Description: 
Station Elevation ~ a t a  nun= 1 3 s  

Manning's n Valuer nu_ 7 
Sta n Val Sta n Val Sta n Val s t a  n val sta n v a l  

9256 .OsB 9 8 7 4 . 7 1  -03810858.81 .1111525.54 ,1111934.55 ,11 13357.65 .1113584.28 .11 

NmRivei S~illwsy lnvnda~ian study, PCD 97-04 
Forth8 113, zn and full pmf 



~ a n k  S t a :    eft Right Lengths:  Lef t  Channel ~ i g h i  c o e f f  cuntr. sxpan.  
9 8 7 4 . 7 1 1 0 8 5 8 . 8 7  4 8 5  413.6 222 .1 . 3  

CROSS SECTION OUTPUT P r o f l l e  HI13 f low 

E.G. Elev i f t l  
v e l  ~ e a d  [ f r l  
W.S. Elev i f t l  
crir  W.S. i f t i  

1352.06 Element 
0 . 2 2  W t .  "-Val. 

1351.65 Reach Len. i f t )  
1350.01 Flow Area iaq f t l  

0.001939 Area i s a  € t i  

Lef t  08  channel  m g h i  08 
0.058 0.038 0.110 

485.00 413.60 2 2 2 . 0 0  
342.81 3188.87 48.29 
342.111 3188.87 4 8 . 2 9  
822.79 12154.26 2 2 . 9 1  

E . G .  ~ i o p e ' i f t / f r i  
O T o t a l  i c f s l  
TOP w ~ d t h  r r t ~  
V e l  Tota l  i f f / 8 )  
Max Chl Dpth i f t l  
Conv. Tota l  i c f s l  
Length Wtd. ( f t i  
M i "  Ch El i f t l  
Alpha 
TrcLn Loss i f t i  
C d E Loss / f i l  

13000.00 Flow i c i r )  
1148 .03  TOP Width i f t i  

3.63 R v g .  Vel.  i f r / s )  
7 . 1 4  liydr. Depth ( f t )  

295256.4 Con", i o f s i  
414.71 Wetted Per .  i f t i  

1344.71 Shear i l b / s q  f t )  
1 .06  Stream Pousr i l h l f t  s i  
0.90 Cum volume ( a c r e - f r ]  
0 . 0 2  Cum SA i a c r e a )  

warning:  Divided f low computed f o r  t h i s  cross-secrioli. 

CROSS SECTION OUTPUT P r o f i l e  M213 flow 

E.G. EleV l i t 1  
Vel Head I f t l  
W.S. Elev i f t i  
crit  W.S. i f t l  
E.G. Slope (fL/fLI 
Q Tota l  / c f r l  
Top Width i f t )  
v e l  Total i f t l s l  
Max Chi Dprh i f f 1  
Con". Tota l  i c i s i  
Length Wtd. l f t ]  
M I "  Ch E l  I f t l  
Alpha 
Fzctn Loss j f t i  
C & E Lass l f t i  

Element 
W t .  "-Val. 
Reach Len. i f f 1  
Flow area i sq  f t )  
Area  / s q  f r l  
Flow ICfSI 
Top Width i f t i  
A w .  Vel.  i f r / s l  
~ y d r .  ~ e p ~ h  i i r i  
Con". i ccs i  
Wetted per .  i f f ,  
Shear  i l b l s q f r j  
Stream power i l b / f t  
cum VOIYme i a c r s - f t i  
Cum SA ( a c r e s )  

Warning: Divided f law computed f o r  t h i s  c r o r s - s e c t i o n  

CROSS SECTION OUTPUT P r o f i l e  Ufull  c a p a c i t y  

E .G.  Elev  ifL1 
v e l  ~ e a d  r f t i  
W . S .  Elev i f t i  
crit  W.S. i f t i  
E . G .  s l a m  ,itlit, . 
0 Total iCib) 
Top Width i f t i  
Vel T o t a l  i f t l s l  
Max Chl Dpih i f t i  
Conv. Tota l  i c f s )  
Length Wtd. i f f )  
Mln c h  E l  i t t l  
Alpha 
Frstn Loss i t r i  
C 6 E LOSS i f t ]  

warning: ~ i u i d e d  flow computed f o r  t h l s  c r o s s - s e c t i o n .  
Warning: The energy lass war g r e a t e r  than  1.0 ft 10.3 mi. between t h e  current and prev ious  EI-OSJ 

s e c t l o n .  T h i s  m a y  i n d i c a t e  t h e  need f o r  a d d i t i o n a l  croas s e c ~ i a n s .  

BLOW DISTRIBUTION OUTPUT P r o f i l e  #1/3 f l aw 

L e f t  s t a  
( f t i  
9255.00 
LB 9874.71 
10202.76 
10530.82 
10858.87 
11068.90 
11408.95 
11698.98 
11909.01 
12119.03 
12329.06 
12539.09 
13379.20 

Right  S t a  ,*+! Area 
i sq  f t l  
342.81 

1196.03 
759.59 

1233.24 
0.23 

W.P. 
I f t i  

110.45 
310.29 
328.35 
329.48 

3.14 , 

Warning: Divided f low computed f a r  t h i s  c r o s s - s e c t i o n .  

FLOW DISTRIBUTION OUTPUT P r o f i l e  X213 f low 

left S L ~  ~ i g h t  s t a  PIOW *-a W.P. 8 Con". Hydr D. v e l o c i t y  
i f t l  i f t i  i c f s i  i s q  f t )  
9256.00 '9814.71 

i f t i  
14a4.89 490.83 117.88 

I f t l  i f t l r l  
6.28 4.27 2.94 

LB 9874.71 10202.76 8063.31 1615.05 325.05 35.06 4.98 4.99 

hne 2000 New Riwr Spillway Inundation Study. PCD 97-04 
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Warning: Divided f l o ~  comDuted for this cross-section 

FLOW DISTRlBUTION OUTPUT Profile #full capacity 

warning: Divided flow computed for thrr cross-section. 
Warning: The energy loss was greater than 1.0 fi ( 0 . 3  m i .  between the current and previous crass 

section. This nay indicate the need far additional cross sections. * CROSS SECTION RIVER: New River 
REACH: Lower RS: 1 1 . 6 2 3  

INPUT 

Hanning'a n Values "urn= 
Sta n V a l  S t a  n V a l  Sta n vsl s t a  n val s t a  n val 
9318 ,058 9949.16 ,05611102.88 ,1111890.94 .1112113.71 .11 

13673.23 .1113697.52 .11 

Bank S t a :  Left R ~ g h f  Lengths: Left Channel Right coeff contr. zxgan. 
9949.1611102.88 475 505.65 512 

lneffecfive Flow mum- 1 1 . 3  
Sta I S t a  R E1ev 
9318 9821.47 1353.1 

New River Suilluay Inundation Study. PCD 91-04 
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CROSS SECTION OUTPUT Profile # 1 / 3  flow 

E.G.  lev ifri 
Vel Heed lttl 
W.S. E l s v  lftl 
crit W . S .  ifrl 
E.G. Slopelf~lftl 
Q Total Icfsl 
Top Width lftl 
Ye1 Total Iftlsl 
Max Chi DpLh ifti 
Con". Total lcfri 
Length WLd. Ifti 
Mln Ch El lftl 
Alpha 
Frctn ~ o s s  ifti 
c d I LOSS lfri 

Element 
WL, "-Val. 
Reach Len. IfLl 
Flow Area 199 ftl 
Area 13q fCI 
Flow lcfoi 
Top llidth lftl 
Rug. V e l .  Iftlsl 
Hydi. Depth [ft] 
Con". lcfsl 
Welted Per. IfLl 
shear ~ ~ b / s q  fr, 
Stream power Ilhlft 
cum volume (acre-it) 
cum SR lacresl 

Left 00 

475.00 

3.52 

1.23 

Channel Rlghf 00 
0.055 0.110 
505.65 512.00 
4015.58 134.22 
4015.58 134.22 
12861.44 L32.55 

1118.10 104.35 
3.20 0.99 
3.50 - 1.29 

244438.2 2518.2 
1155.65 105.06 

0.60 0.22 
1.93 0.22 

1840.53 607.21 
401.00 426.01 

Warning: Dlvided flow computed Ear fhia crass-sectlan. 
Warnmg: The conveyance ratio luprtream conveyance divided by downstream conveyance) is less 

than 0.1 or greater than 1.4. ~ h l s  nay indicate the need for addlrianal cross sections 
Warnlng: The eneigy loss was greater than 1.0 It  10.3 ml. between the current and previous crass 

section. ~ h i r  may indicate the need for additional cross sections. 
~~~~ ~ 

Note: Mulripls criticaldepths were found at this location. m e  critical depth with the lowest, valid, 
water surface was used. 

CROSS SECTION OUTPUT Profile X Z / 3  flow 

E.G. Elev lit1 
V e l  Head lit1 
W.S. Elev lftl 
Clit W . S .  lfLi 
E.G. Slope'lfllf~l 
P Total lcfsi 
Top Width lfkl 
Ye1 Total Iftlsl 
Max Chl Dpih Iff1 
Can". Total IcPsI 
Length Wtd. IPtl 
Mi" Ch El lfLl 
Alpha 
w c r n  LOSS ifc 
C f E LOBS lfil 

1352.52 Element 
W t .  "-Val. 
Reach Len, lftl 
Flaw Rrea lsq ftl 
Area irq if1 
Flow lcfrl 
Top Width lit1 
Rug. V e l .  Iftlsl 
Hydr. Depth [ftl 
conv. 1cf31 
Wstted Per. Iftl 
Shear llb/sq fL) 
StIBam Pawer Ilblft ri 
cum volume (acre-frl 
cum SR lacresl 

Lsft OB Channel Right OB 
0.058 0.055 0.110 
475.00 505.65 112.00 
10.45 5543.46 745.35 
66.48 5543.46 145.35 
5.38 22465.12 529.50 

193.87 1153.72 1264.75 
0.51 4.05 0.71 
0.23 4.80 0.59 
99.8 416888.8 9825.1 
45.93 1161.80 1266.59 

0 . 0 4  0 . 0 7  0.11 
0.02 3.51 0.08 

428.40 2672.99 1448.58 
217.52 429.34 804.19 

Warning: ~ivlded flaw computed for thrs cross-section. 
warning:  he conveyance r a t i o  lupstream conveyance divrded by downstream conveyance1 is less 

than 0.7 or greater than 1 . 4 .   his may rndicilte the need f o r  additional cioss sections. 
warning:  he energy loss was greater than 1.0 if 10.3 mi, between the current and prevloua cross 

section.   his nay indicate the need for additional cross sections. 
Note: ~ultiple critical depths were found at this location. ~lle critical depth with the lowest, valld, 

water surface was used. 

CROSS SECTION OUTPUT 

E.O. E l s v  iftl 
vel nead lit) 
W.S. Elsv lftl 
crir W . S .  I ~ L I  
E.G. Slope lft/fLl 
a mtal 1cf31 
TOP Width (it, 
"el Total Iftlsl 
Max Chl Dpth ifti 
COO". Total (cfsl 
Length Wtd. Ift) 
Min Ch El Iff1 
Alpha 
Frctn lass iff1 
C I E lass Iff1 

Profile nful: I capacity 

Element 
Wt. "-Val .  
Reach Len. (ftl 
Flow Area lsq ftl 
Area laq ftl 
Flaw lcfal 
TOP Width lit1 
Avg. Val, iftlsl 
~ydr. ~epth (fri 
Con", [cis1 
Wetted Per. Iff1 
Shear Ilblsq ftl 
Stream Power Ilblft $1 
cum volume (acre-fti 
Cum SR lacre41 

Channel 
0.056 
505.65 
6611.69 
6651.69 
30268.79 
1153.72 

4.55 

Warning: Divided flaw computed for this cross-section. 
warning:   he conveyance ratio lupstream conveyance dlvided by downstream conveyance] ia less 

than 0.7 or greater  than 1.4.  his may indicate the need for sddiiimal cross sections. 
Warning: The energy 10s. was greater than 1.0 ft 10.3 mi. between the current and previous cross 

section. This may indicate the need for additional cross sections. 
Note: ~ulfiple critical depths were found a t  this location.  he critical depth with the lawest, valid, 

water suriace was used. 

FLOW DlSTRIBUTlON OUTPUT Profile #I13 flow 

Left Sta Right Sta Flow Area W.P.  % Conv. Hydr D. Velocity 
lftl lit1 lcfsl 1sq it] lftl lftl Iftlsl 
LB 9949.16 10333.73 7938.35 2031.02 188.91 61.06 5.30 3.91 
10333.73 10718.31 3132.64 1158.L3 381.20 24.10 3.01 2.70 
10718.31 RB 11102.88 1795.45 826.42 381.54 13.82 2.17 2.17 
11102.88 11922.74 
11922.14 12127.11 130.88 128.08 76.19 1.01 1.69 1.02 
121Z7.11 12332.67 0.05 0.38 4.39 0.00 0.09 0.14 
1 2 3 3 2 . 5 1  12537.64 0.21 0.80 3 . 5 0  0.00 0.22 0.27 
12537.64 12742.50 1.36 4.65 18.05 0.01 0.26 0.29 
12742.60 13562.46 
13562.45 13167.43 0.05 0.30 2.14 0.00 0.11 0.17 
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~ ~ -~ --. , 

Wainlng: The conveyance ratio (upstream conveyance divided by downstiean conveyance1 15 leas 
than 0 . 7  o r  g r e a t e r  t h a n  1 . 4 .  Thia nay indicate the need for additional crass sections. 

Warning: The energy lass was greater than 1 . 0  ft 10.3 m i .  between the current and previous cross 
section. Thia lnay indicate the need foi additional cross reciionr. 

~ o f e :  Multiple c r r t i c a l  depths were found a t  this l o c a t i o n .   he critical depth with t h e  lowest, valid. 
water surface war used. 

FLOW DISTRIBUTION OUTPUT Profile # 2 / 3  f lok  

Warning: Divided f low computed for this c r o a s - s e c t l o n .  
warning:   he conveyance ratio iupstresm conveyance divided by downstream conveyance) is l e s s  

than 0.7 or greater than 1.4.  his may indicate the need for additional cross sections. 
warning:   he energy loss was greater than 1.0 ft 10.3 ml. between t h e  current and previous cross 

section. Thrr nay indicate the need f o r  additlonal cross sections. 
NOLB: Multiple critical depths were found at t h i s  location. l he critical depth with the lowes t ,  valid, 

water surface was used. 

FLOW DISTRIBUTION OUTPUT Profile # f u l l  capacity 

l e f t  sta ~ i q h i  sfa n o w  ~ r e a  W.P. i Con". Hydr D.  velocity 
l f t l  (it1 Icfal  l sq  ffl I f t i  
5318.00 5949.16 

I f t i  l f i151 
551.47 a77.51 618.99 1 . 6 1  0.77 1 .15  

LB 9 9 4 9 . 1 6  10333.13 15319.31 2909.55 390.55 46.54 
1 0 3 3 3 . 1 3  10118.31 

7.57 5.28 
8558.90 2037.32 381.20 25.94 5.30 4.20 

10118.31 RB 11102 .88  6110.51 1704.82 386.05 19.24 
11102.88 11101.85 

"43 3.13 
66.77 117.25 153.26 0.20 0.77 

11301.85 11512.81 
0.57 

27 .87  77.97 204.97 
11512.81 11717.78 

0.08 0.38 0.36 
218.42 268.20 204.99 

11717.78 11922.74 
0.66 1.31 0.81 

6 8 . 1 8  133.37 20e.97 0.21 0.65 
11922.74 12127.71 

0.51 
699.92 540.08 205.63 

12127.71 12332.61 
2.12 2 . 6 3  1.30 

129.22 187.21 183.53 0.39 1 . 0 2  0 .69  
12332.67 12537.64 39.56 90.73 117.01 
12537.64 12742.60 

0.12 0.51 0.44 
227.97 271.38 205.36 0 .59  1 . 3 4  0.83 

12742.60 12941.51 206.97 259.61 2 0 4 . 9 7  0.63 1.21 0.80 
12347 .57  13152.13 70.36 135.91 204.97 
13152.53 13351.50 

0.21 0.66 0.52 
134.67 200.65 204.58 

13357.50 13562.46 
0.41 0.98 0.67 

112.09 119 .73  204.98 
13562.45 13767.e3 

0 .34  0.88 0.62 
158.70 221.58 205.34 

13767.43 13972.39 
0.*8 1.08 0.72 

19 .04  42.86 81.83 0 .06  0 .52  0.a5 

Wainlno: Divided flow comanlpd i n r  * h i .  rm.....̂ ri.. ~~~, -~-. --- - -.--- .--.* ".,, 
Warning: The conveyance ratio luprtream conveyance d~vided by downstream canveyancei is less 

than 0.7 or greater than 1 . 4 .  This may indicate the need f o r  iddltional cross sections. 
warning: The energy loss war greater  than  1.0 f t  10 .3  mi. between the current and previous ci-oB5 

section. This may indicate the need far additional crosa sections. 
Note: Multiple crltlcal depths were found at thia loca t ion .   he critical depth with the lowest, valid, 

water s u r f a c e  was used. 

CROSS SECTION RIVER: New Rlver 
REACH: Lower RS: 15.595 

INPUT 
Desciipiim: 

lvns ZOO0 NCW Rlvai Spillway Inund8tion Study, FCD 97-04 
Foiths 113, VJ and full pmf 
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Manning's n values nu",= 7 
sta n val S t a  n Val Sts n Val ~ t a  n "a1 Sra n "el 
9227 ,058 9926.41 .05610953.24 ,1111783.32 .11 11986.9 .I1 

13369.13 ,1113457.63 .11 

Bank s t a :  ~ e f f  ~ q h t  Lengths:  eft Channel R L ~ ~ L  coeff conr r .  ~xpan 
9926.4110983.24 460 677.66 781 1 .3 

~neffeceive n o w  numi 1 
S L ~  L sra  R ~ i e v  
9227 9926.47 1352 

CROSS SECTION OUTPUT 

E.G. EleY ifti 
vel "sad ifri 
W . S .  EleY !ELI 
CIiL W . S .  Ifti 
E.G. Slope IftIfCl 
0 Tors1 icfsl 
Top Width Iftl 
vel Total Ifrjs, 
Max Chl Opth lftl 
Con". Total Icfsl 
~enqth wtd. ifrl 
Mi" Ch El IfLI 
Alpha 
Frctn loss Iff) 
C d E Lola !€ti 

Profile #1/J flow 

1348.80 Element 
0.46 W t .  n-Val ~ ~ 

1348.34 Reach Len. lftl 
1341.03 Flaw Area lrq fti 
0.012124 Area lsq ftl 
13000.00 Flow icf.1 
1380.85 TOD Width lftl 

. . 
678.08 Wetted Per. !fLl 

1338.38 Shear Ilblrq f t i  
1.04 Stream Pawsr Ilblfr sl 
5.01 Cum Volume lacre-it) 
0.00 cum SA 1acresi 

warning: "ivided flow computed for thrs crasr-section 
warnini:  he conveyance ratio iupsrream conveyance divided by downstream conveyancei is less 

khan 0.7 or greater then 1.4.   his may indicate the nsed for addl~ianai cross sections. 
warning;  he energy loss was greater than 1.0 ft 10.3 mi. between the current and prevlaus cross 

sectron. T h ~ s  may lndisate the need for additional crorr sections. 
Note: Multiple critical depths were found at this location.  he critical derth with the lowest. valid. 

water suiface was used 

CROSS SECTION OUTPUT 

E.G. EleY lfii 
"el Head Iff1 
W.S. EleY Ifti 
crlt W . S .  1ff1 
E.G. Slope Iftlfii 
0 Total !cis1 
Tap Width ifti 
Vel Total iftlsi 
Max Chl Opth lftl 
Can". Total !cfrl 
Length Wfd. !Etl 
Min Ch El Ittl 
Rlnha 
~ r c t n  loas ifri 
C L E Lo83 Iff) 

Prnflle #2/3 flow 

Element 
WC. n-"31. 
Reach Len. !ft, 
Flaw ~ r e a  !rq  ti 
Area isq ftl 
Flow lcfsl 
Top Vidth lfL1 
hug. ve1. Iftlsl 
Hydr. Depth lftl 
Con". <cis, . . 
Wetted per.  ifti 
Sheii llh/rq ftl 
Stresm Power llb/fL 31 
cum volume [acre-tti 
Cum SA lecrerl 

Left 08 Channel Rlghf 08 
0.056 0.110 

460.00 677.66 781.00 
3654.01 356.81 

742.47 ' 3654.01 356.81 
22532.52 461.48 

553.42 1018.28 424.31 
6.17 1.31 
3.59 0.84 

225787.4 47115.2 
1021.42 425.BO 

2.20 0.52 
13.60 0.68 

423.99 2619.60 1442.11 
213.45 416.74 734.27 

Warning: Divided flow sonpuked far this cross-section. 
warnrng:   he conveyance retlo iupstream conveyance divided by downstream convsyancei is less 

than 0.7 o r  greater than 1.4. This may indicate the need far additional crass sections. 
warning:  he energy loss was greater than 1.0 EL 10.3 ml, between the current and previous cross 

section. This may indicats the need for addxfional cross  section^. 
Note: Multiple critical depths were found at this location. The criLical depth wirh the lowest, valid, 

water surface was used. 

CROSS SECTION OUTPUT 

E.G. Elev Ifti 
"el Head Iftl 
W.S. Elev Iff1 
crit W . S .  lftl 
E.G. Slope Ifklffl 
0 Total lCfa1 
Top Width Iftl 
Ye1 Total !ft/31 
Nax Chl Opth Iff1 
C O D V .  Total lcfsl 
Lengfh Wrd. Iftl 
Min Ch El lftl 
Alpha 
Frcfn Loss !ftl 
C i E Loss ifil 

~rofile nfuii capacity 

1351.32 Element Left 08 Chsnnel Right 08 
0.66 Wi. n-Val. 0.056 0.110 

1350.66 Reach Len, ifti 460.00 677.66 787.00 
1349.26 i law ~ r e a  ism frl 4694.47 1228.54 . . 
0.008369 Rxea lsq ftl 1320.98 4 5 9 d . 1 7  12i8.54 
33000.00 Flaw lcirl 11429.79 1510.21 
3101.11 Tap Width IfL1 575.67 1021.56 1503.88 

5.57 Avg. Vel. lftlri 6.70 1.28 
12.28 HYdr. Depth lfti 4.60 0.82 

360729.6 Canv. Icfsl 343565.3 11164.3 
681.60 Wetted Per. lftl 1024.86 1505.93 
1338.38 Sheer ilblso f f >  2.34 0.43 

1.38 Stream Power ilb/fr $1 16.02 0.54 
2 Cum Volume [acre-Pti 763.72 3166.12 2270.60 
0.04 Cum SR lacier1 315.47 426.59 1018.56 

New River Spillway lnundntion Study. FCD 9504 
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~arning: ~ivrded flow computed for this cross-sectlon. 
Warnmg: The conveyance ratio lupstream conveyance divided by downstream conveyance) is less 

than 0.7 or greater than 1.4. Thls may indicate the need for additional cross sections. 
Warning: The energy loss was greater than 1.0 ft (0.3 mi. between the current and previous cross 

section. ~ h i r  may indicate the need for additional cross sections. 
Note: Multiple crlticai depths were found at this location. The critical depth with the lowest, valid. 

water surface was used. 

l e f t  sea ~ight sta FIOW Area W.P. a Conv. ~ y d r  D. velocity 
lit1 lfti lCf*) ( s q  ftl lftl 
LB 9926.41 10268.13 11141.64 1672.96 322.85 85.10 

lit1 iftlri 
5.22 

10268.73 10610.98 1231.48 418.59 275.14 
5 . 6 6  

9.0 1.52 
10610.98 RB 10953.24 547.09 276.70 330.12 

2.94 

10953.24 11725.17 
4 . 2 1  0.84 1.98 

1ll25.11 ilPl8.iS 0.58 1.43 8 . 9 9  
11918.15 12111.13 

0.00 0.16 
51.41 

0.41 
35.78 34.17 

12111.13 12304.11 
0.80 1.06 1 . 4 4  

12304.11 12497.10 8.16 11.15 27.37 
12497.10 13076.04 

0.01 0.42 0 . 7 7  

13076.04 13259.02 2.17 3.87 10.51 
13269.02 13462.01 

0 .07  0.37 
16.el 

0.72 
16.79 20.69 0.13 0.72 1 . 1 1  

Warning: Dlvided flow computed for this cross-section. 
warning: The conveyance ratio (upstream conveyance divided by downstream conveyance1 is less 

than 0.7 or greater than 1.4. This may indicate the need for addiflanai cross sections. 
warning:   he energy ioss was greater than 1.0 ft 10.3 mi. between the current and previous cross 

section. This may indicate the need for add~tionel croS5 sections. 
~ o t e :  Multiple critical depths were found at this location. ?he critical depth with the l owes t ,  varid. 

wafer surface war used. 

FLOW DISTRIBUTION OUTPUT Profile UZ/1 flow 

left sra ~ighi s t a  rlow ~ r e a  W.P. P Conv. Hydr I). Velocity 
lft! lftl ICfS! lsq it) (It1 

LB 9926.41 10268.73 16347.13 2112.28 344.60 71.07 
lit1 Iftlsl 
6.17 

10268.73 10610.98 3501.80 835.04 342.35 15.23 
7.74 

2.44 
10610.98 RB 10953.28 2681.59 705.89 334.48 

4.19 

10913.24 11725.17 
11.67 2.11 3.80 

11125.17 11918.15 32.82 35.17 55.14 
11918.15 12111.13 

0.14 0.64 0.93 
170.31 83.54 40.57 

12111.13 12304.11 
0.74 

4.13 
2.09 2.04 

12304.11 1 2 a 9 7 . 1 0  
7.51 26.02 0.02 0.29 0.51 

88.93 
12a97.10 13076.06 

62.81 52.70 0.39 1.20 1.42 

13075.04 13269.02 34.43 24.02 19.80 
13269.02 13462.01 

0.15 
96.72 

1.23 1.43 

13462.01 13654.99 
92.39 121.92 0.42 0.76 1.05 

40.14 51.39 109.67 0.17 0.47 0.78 

Warning: Divided flow computed for this cross-section. 
Warning: The conveyance ratio IuPriream conveyance divided by downstream conveyance1 is less 

than 0 . 7  or greater than 1.4. This nay indicate the need for additional C ~ O J B  aec~iona. 
Warning: The energy loss was greater than 1.0 it 10.3 ml. between the current and previous crass 

section.  his may indicate the need for additional cross sections. 
  ate: Multiple critical depths were found at this locat~on. The critical depth with the lowest, valid, 

water surface was used. 

F1.OW DISTRIBUTION OUTPUT P r O f l l e  #full Capacity 

 eft sra Right ~ t a  Flaw Area 
(ftl 

W.P. 8 COD". Hydr D. velocity 
lftl lcfsl (sq ftl Iftl 

LB 9926.47 10268.73 20393.47 2461.43 384.60 61.80 
(ftl lit181 
1.19 8.29 

10268.73 10610.98 6057.13 1184.99 342.35 18.35 
10610.98 RE 10953.2P 4979.18 104B.05 337.91 

3.46 5.11 

10953.24 11725.11 
15.09 3.11 4.75 

11725.17 11918.15 156.63 121.79 122.16 
11918.15 12111.13 

0.07 0.99 1.29 
207.71 151.00 137.59 

12111.13 12304.11 
0 . 5 3  1.10 1.38 

46.17 58.31 121.64 
12304.11 12497.10 

0.14 0.48 0.79 
238.79 178.59 159.79 

12497.10 12690.08 
0.72 1.05 1.34 

35.30 48.69 115.95 
12690.08 12883.06 

0.11 0.42 0.72 
e1.24 59.24 149.94 

12883.06 13076.04 
0.12 0.40 0.70 

33.81 52.12 146.67 
13076.08 13269.02 

0.10 0.36 
97.75 110.04 193.22 

0 .65  

13269.02 13$62.01 
0.30 0.57 

399.96 226:09 141.26 
0.89 

13862.01 13654.99 
1.21 1.61 1.77 

312.26 220.83 193.46 
13654.99 13847.97 

0.91 
0.61 

1 . 1 4  1 . 4 1  
1.83 14.04 0.00 0.13 0.33 

Warning: Divided flow computed for this cross-reciion. 
warning:  he conveyance ratio iupatrean conveyance divided by downstream conveyance] is less 

than 0.1 or greater than 1.4. ThiJ may indicate the need for additional crass sections. 
Warning: The energy loss was gieater than 1.0 ft 10.3 mi. between the current and previous cross 

section. This may indicate the need for additional cross sections. 
Note: Multiple critical depths were found at this location. The critical depth wlth the lowest, valid. 

water surface was used. 

a CROSS SECTION RIVER: New River 
REACH: Lower RS: 15.475 - 
INPUT 
Description: 

New River Spillway inundation Study, FCD 91-04 
Farthe 10. Zil and full pmf 



numi 127 
EleY sta 

1349.44 9209.08 
1349.11 9275.83 
1349.4 9365.19 
1348.86 9417.73 
1347.34 9199.39 
1341.32 9116.81 
1338.08 9959.13 
1342.2110121.69 
1345.2410413.86 
1347.1210714.74 
1346.0410960.23 
13a6.6511266.84 
1347.2211641.64 
1341.9911768.19 
1344.7611858.13 
1346,771201865 

Elev Sta 
1350.54 9229.38 
1350.84 9307.12 
1349.84 9310.52 
1348.12 9503.99 
1147.17 9610.67 

Elev Sta 
1350.67 9 2 4 5 . 8 2  
1350.14 9314.5 
1349.61 9401.44 
1347.86 9540.74 
1342.21 9626.58 
1336.67 9752.31 
1335.0610020.83 
1344.3610180.94 
1346.6810506.32 
1346.5510815.03 
1346,4411134.47 
1346.5911466.35 
1346.83 11109.4 
1345.5111828.16 
1347.4911944.08 
1347.3612097.42 
1346.7412299.01 
1341.6412389.56 
1346.12 12541.3 
1343.0512639.71 
1341.1312784.37 
1345.7513193.41 

134613528.47 
13114.7913601.35 
1346.8213164.22 

Manning's n values nume 7 
S L ~  n vsl s t a  n V a l  sta n "el S L ~  n vai sta n "a, 
9151 ,058 "05.46 .03810151.17 .11 11527.3 ,1111940,111 .11 

12678.95 .1112702.75 .ll 

Bank SLa: Left Right Lengths: Left Channel Right Coeff Cantr. Expnn 
9599.341Ol55.77 510 319.63 338 1 .3 

InefreCLiYe Flow nu.= 1 
Sta l SLa R Elev 
9157 9560.29 1347.7 

CROSS SECTION OUTPUT Profile #1/3 flow 

E.G. Elev lfL1 
"el Head lftl 
W . S .  EleV lftl 
c r i t  W . S .  !ti, 
E.G. slope lftlfrl 
O Total lcfsl 
Top Width iftl 
Ye1 Total IfLlsl 
Max C h l  Drth l i t ,  
con".   or el ICfsI 
Length Wtd. lftl 
Wln Ch El lftl 
Alpha 
Flcfn Loss Ifti 

1343.19 Element 
0 . 5 0  WL,  "-Val. 

1 3 4 3 . 2 9  Reach Len. l i t !  
1340.95 Flow Area (sq it) 

0.002684 Rrea isq ftl 
13000.00 Flaw ,cis, 

557.56 Top ~ i d i h '  Iff] 
5.61 R Y 9 .  Vel, Iftlsl 
6.23 ~ y d r .  ~epfh lfii 

250922.1 C O D V ,  lcfsl 
324 .12 Wetted Per.  lfLI 
1335.06 Shear Ilblsq fkl 

1.02 Stream Power Ilblft sl 
0.68 Cum Volume i acz - - f r i  .~ ~ 

0.02 Cum $A lacrssi 

Warning: Divided flaw computed €or this crars-serrlon. 
Note: Multiple critical depths ware found a t  this location. The critical depth wirh the lowest, valid. 

water  surface was used. 

CROSS SECTION OUTPUT Profile #2/4 flaw 

E.G. Elev lftl 1345.75 Element Left OB Channel Right On 
Y e i  Head lit1 0.78 WC. "-Val. 0.039 0.110 
W . S .  Elev lftl 1344.97 Ranch Len. IfL] 910.00 319.63 338.00 
CilL W.S. lit1 1342.11 Flow Rrea lsq it] 3187.36 293.57 
E.G. slope Ifr/frl 0.003200 ~ r e a   IS^ fti 3187.36 2 9 3 . 5 1  
Q Total lcisl 23000.00 Flow lcfsl 22755.26 244.74 
Top Width lit> 835.17 Top Width lftl 547.4a 281.13 
Vel Total IftIsI 6 6  A v g  Vel. Iftlsl 7 . 1 4  0.81 
Max Chl Dpth iff1 9.91 Bydr. Depth iftl 5.82 1.02 
~ o n v .  Total icfsl 406617.4 Con". Icfa1 402290.7 4326.7 
length wed. 1ft1 328.02 wertsd per. {rtl 549.21 291 .25  
Nin Ch El lfil 1335.06 Shear Ilblsq ff] 1.16 0.20 
Rlpha 1.16 Stream Power Ilblft sl 8.28 0.17 
m c r n  LOSS (fri 0.90 cum volume (acre-ft~ 420.0, 2566.39 1436.23 
C L E LOSS IfLl 0.00 Cum SR (acres) 210.53 404.56 787.83 

warning: ~lvided flow computed for t h ~ s  cra~s-section. 
NOTE: ~ultiple critical depths were found at this location. l he critical depth wirh the lowest, valid. 

water surface was used. 

CROSS SECTION OUTPUT Profile WIull capacity 

E.G. Elev !ftl 
v e l  m a d  ifri 
W . S .  Elev Iff1 
crir W . S .  1ft1 
E.G. Slops Ifilfil 
O Total icfsl 
Tap WldLh Ifti 

Left 08 Channsl Right 08 
0.039 0.110 

510.00 319.61 338.00 
3 7 8 1 . 9 1  863.54 
3 7 8 7 . 9 1  863.54 
32185.62 814.38 
549.96 1310.56 

New River Spillway Inundation Study, FCD 97-04 
Farthc I/], 2n and fuiipmf 
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Manning's n Valves "urn= 8 
sta n Val s t a  n Val SLa n Val s t a  n Val sta n Val 
8600 ,058 9534.41 ,058 9780.18 .03810115.94 ,1110506.55 . i l  

11199.33 ,1112527.67 ,1112514,116 .11 

Bank Sta: Left Right Length31 Left Channel Right Coeff Contr. Expan 
9780.1810115.94 310 448.62 a65  1 . 3  

Ineffective Flaw num- 1 
S t a  L St* R Elsv 
8600 9534.41 1346.26 

Blocked Obstructions num- 1 
Sta L SLa R Elev 
8600 9226.41 1348.9 

CROSS SECTION OUTPUT Profile X113 flow 

E.G. EieY IfLl 13+3.09 Element Left 08 Channel Right OB 
Ye1 Head Iff1 0.43 Wt. n-Val. 0.058 0.038 0.110 
W . S .  EleY lftl 1342.65 Reach Len. Iff) 310.00 448.62 465.00 
Crit W . S .  IfLl 1339.27 Flaw Area laq ftl 417.27 2271.55 1 1 6 . 2 1  
E.G. slope lftlftl 0.001517 Rrsa lsq ftl 417.21 2211.55 116.27 
o ~arei lcfsi 1~0oo.00 rlaw (cfrl 604.66 1 2 3 2 3 . 1 9  71.54 
Top Width lftl 684.30 Top Width lfil 237.72 335.76 110.82 
Vsl Total lfi/al 4.63 Avg. Vel. lft/sI 1.45 5.43 0.62 
M ~ X  C ~ I  ~ p t h  ift~ 9.25 ~ydr. Depth ifti 1.76 6.71 1.05 
Con". Total ICfSI 3337a0.9 Con". lcfsl 15523.1 316381.1 1836.7 
length wfd. I ~ L I  446.01 Wetted per .  ifri 238.46 337.91 112.29 
Nin Ch El Iff) 1313.40 Shear llb/sq fLl 0.17 0.64 0.10 
Alpha 1.30 Streern Power llb/ft s) 0.24 3.45 0.06 
~ r c m  l o s s  lftl 0.94 cum ~ a l u m e  lacre-ft] 117.65 1750.56 604.55 
C f E Lo83 Iftl 0.01 Cum SR lacresl 14.70 377.66 423.29 

Warnino: Divided flow con~uted far this cross-seotian 
warning: The conveyance ratio (upstream conveyance divided by downstream conveyancei is less 

than 0.7 or greater than 1.4.  his may indicate the need far additional crose s e c t i o n s .  
~ote: ~ultiple critical depths were found a t  this location.   he critical depth with the lowest, valid, 

water surface w a r  use*. 

CROSS SECTION OUTPUT Profile X2/3 flow 

E.G. Elev lftl 
Vel Head Iftl 
W.S. Elev IEtl 
Crlt W.S. lftl 
E.G. Slope lft/ftl 
Q Total ICE81 
Top Width lftl 
Vel Total Iftlsl 
Max Chl Dpth lftl 
Con". Torel lcfsl 
Lenqth Wtd. lftl 
Min Ch El lftl 
Alpha 
m c r n  ~ o s s  lfti 
C L E L o s S  lit1 

warning: ~ivided flow computed far this crass-section. 
warning:   he energy loss was greater than 1 . 0  tt 10.3 mi. between the current and previous crosa 

section. This may indicate the need f o r  additional cross sections. 
Note: Multiple critical depths were found a t  this location. The crltical depth with the lowest, valid, 

water surface war used. 

CROSS SECTION OUTPUT Profile XfUll capacity 

E . G .  E l e v  IPtl 
Vel Head Iftl 
W.S. Elev lftl 
crir W.S. ifti 
E.E Slope Ift/ftI 
Q Total lcfsl 

'eft OB Channel Right ow 
0.058 0.038 0.110 
310.00 448.62 465.00 
976.75 3053.24 2310.05 
11103.80 3053.24 2310.05 

June 2000 Nwxiver Spillway Inundation Study, FCD 97-04 
For the li3.213 and full pmf 



Top Width (it1 
"el Total (fL1sl 
NdX Chl DPLh lit1 
"0"". Total lcfsl 
lengrh WLd. lit1 
~ i n c h ~ l  (fr) 
Alpha 
Frcfn Loss (ftl 
C d E Loss (ftl 

3035.66 Top Wldth (ft) 293.04 335.76 2406.87 
5.21 Rue.  Vel. ifilsi 3.46 9.08 0.82 
11.58 ~ y d r .  Depth lf;i 4.02 9.09 0.96 

616482.2 Canv, lcfsl 63060.6 517935.7 35485.9 
4 . 3  Welted Pei. Iff) 244.16 331.91 2409 .89  
1333.40 Sheiir llblsq ft) 0,72 1.62 0.17 

2.60 Stream Power Ilhlft 5 )  2.47 14.68 0.14 
1 4 9  Cum Volume [acre-ftl 730.87 3075.04 2239.39 
0.07 Cum SR (acres)  310.71 411.11 978.61 

Warning: Divlded flow computed far this crorr-section. 
~arning:  he energy loss war greater than 1.0 ft 10.3 mi. between the current and previous cross 

rection. Thrr may indicate the need for additional cross sections. 
~ote: llvltlple critical depths were found at this location. The critical depth with the lowest, valid, 

water surface was used. 

FLOW DISTRIBUTION OUTPUT Profile P1/3 flaw 

Area 
1sq ftl 
417.27 
745.21 
789.10 
737.18 
1.60 

W.P. 
IftI 

238.46 
113.04 
112.36 
112.51 
11.69 

Warning: Divided flaw computed for this crass-section. 
Warning: The conveyance ratio lupsiream conveyance divided by downstream conveyance) is less 

than 0.7 or greater than 1.4. This may indicate the need for additional crass sections. 
N O L ~ :  ~ultiple critical depths were found this location.   he critical depth with the lowest, valid, 

water surface was used. 

FLOW DISTRIBUTION OUTPUT Profrle X2/3 flow 

~ e f i  s t a  ~ight sra FIOW ~ r e a  W.P. 8 con". ~ydr D. velocity 
iftl lftl i c i s i  Isq ftl lfC1 lftl Iftla) 
8600.00 9780.18 1963.38 755.20 2al.PZ 8.54 3.14 2.60 
IS 9780.18 9892.10 6705.02 903.31 113.04 29.15 8.01 7.42 
9842.10 10004.02 7285.33 947.16 112.35 31.68 8.16 1 . 6 9  
10004.02 RB 10115.94 6625.94 895.24 112.81 28.81 8.00 7.40 
10115.94 10352.14 3 1 . 9 3  79.23 128.52 0.16 0.62 0.48 
10352.14 11759.33 

Warning: Divided flow computed for this cross-section. 
Warning: The energy loss war gieater than 1.0 ft 10.3 mi. between the current and ~revious cross 

rection. This nay xndicare the need for additional crass sectrons. 
NOLB: ~ultiple critical depths were found a t  rhlr location.   he critical depth with the lowest, valid, 

water surface war used. 

FLOW DISTRIBUTION OUTPUT Profile #Cull capacity 

Right S t a  
lftl 
9780.18 
9892.10 
10004.02 
RB 10115.94 
10352.14 
10588.34 
10824.53 
11060.73 
11296.93 
11533.13 
11769.31 
12005.52 

Area 
1rq ftl 
976.75 
1005.83 
1049.57 
991.14 
233.11 
16.82' 
21.38 
61.93 

0 .07  
3.89 
12.13 
315.60 
418.78 
193.22 
161.47 
253.13 
118.26 
213.56 
154.70 

W.P. 
lftl 

244.16 
113.04 
112.36 
112.51 
200.21 
52.85 
110.76 
174.61 
12.81 
55.52 
145.23 
206.22 
237.40 
110.86 
186.41 
236.21 
228.45 
236.20 
216.09 

warning: ~lvided flow computed for thir cross-section. 
warning:  he energy loss war greeter than 1.0 ft 10.3 ml. between the current and previous crass 

rection. ~ h r s  nay indicate the need far additional crass sections. 
Note: Multiple critical depth* were found at this location. l he critical depth with the lowest, valid. 

water surface was used. 

New Rlver Spillway lnundatlon Study, PCD 91-04 
ear the In, m ,d MI pmf 



CROSS SECTION RIVER: ~ e w  River 
RERCH: LOWBI RS: 15.333 

INPUT 

,,anningms n values "urn= 6 

sta v a l  sra vsi s t a  n val S L ~  n vsl sta n Val 
8414 ,058 9604.15 ,03810046.52 .1111532.28 .1111758.66 .ll 

12140.73 .ll 

~~~k S L ~ :  ~ ~ f t  ~ight ~ ~ n g t h ~ :  L ~ L  channel ~ight coeff contr. Expan. 
9604.1510046.52 375 453.4 454 I .3 

mocked Obstructions nuni 1 
st8 L S L ~  R E l e v  
8454 9018.44 1348.26 

CROSS SECTION OUTPUT ~ r a f ~ l e  8113 flaw 

E.O. Elev lfti 1342.14 Element ~ ~ f r  08 Channel Rwht 00 

Vel Head iftl 0.55 Wt. n-Val. 0.038 0.110 
W . S .  Elev IfLl 13a1.59 Reach Len. lfti 

315.00 453.40 454.00 
1339.82 now Area laq €ti 1943.64 1038.97 

CTit W . S .  ifti 
E.G.  lope Ift/ftl 0.003378 Area lsq fti 1943.64 1098.97 

Q Total Icfoi 13000.00 Flaw ICfPi 12023.51 976.43 

Top Width lftl 1546.31 Tap Width Ifti 430.20 1116.12 
4.27 ~ v g .  Vel. Iftlri 6.19 0.89 vel Total Ift/si 
1.95 Hydr. Depth IftI 4.52 0.98 Max Chl Dpth lfti 

Conv. Total ICfSi 223687.1 ConY. lctsi 206885.2 16802.3 
453.46 wetted Per. lfti 432.78 1119.16 

Length Wtd. ifti 
1333.64 Shear Ilh/sq fti 0.95 0.21 

nin ch ~1 lit1 
4 stream Pawar llb/fL ai 5.86 0.18 

lilphs 
Frcrn Loao lfti 1.96 Cum Volume lacre-ftl 116.16 1728.88 598.06 
C 6 E Loss ifti 0 . 0 2  cum SA lacresi 73.86 313.11 416.74 

Warning: Divided flaw computed for this crors-section. 
warning: energy lass was greater than 1.0 €L 10.3 mi. between the current and previous o i o r s  

section.  his may indicate the need far sddi~ianal cross sections. 

CROSS SECTION OUTPUT ~rofile X2/3 flaw 

E.G. =lev Ifti 1343.58 Element Left 08 Channel Right 08 
0.17 Wt. "-Val. 0.038 0.110 

"el ~ e a d  Ifti 
W.S. E I ~ Y  itti 1342.82 R ~ ~ C I I   en. ieti 375.00 453.40 454.00 

1341.10 Flow Rrea 13q fti 2476.67 3381.30 crir W . S .  lfti 
E.G. slope Iftlitl 0.003866 Area lsq €ti 2476.61 3381.30 

23000.00 EloW ICfSI 19054.79 3945.25 o ~atal lcfrl 
3143.13 Top Width Ifti 0 3 1 . 0 4  2706.09 

TOP Width ift) 
3 RV* Vel. litla) 7.69 1.17 

Ye1 Total lft/si 
9.18 Hydr Depth Ifti 5.61 1.25 

Max Chl Dpth Ifti 
369888.4 Conv. lcfrl 306840.5 63441.9 con". Total lcfrl 
453.52 Wetted Per .  ifti 440.02 2109.30 

Length Wtd. Ifti 
1333.64 Sheer ilblsq €ti 1.36 0.30 Nin Ch El lftl 

3.20 S t r e a m  Power Ilblft sl 10.45 0.35 Alpha 
rrcrn ~ o s s  lfti 2.18 cum volume lacre-fti 412.95 2517.73 1410.29 
C L E loss lftl 0.00 cum SA lacre91 208.19 391.34 761.58 

Warning: Divided €10" computed for this cross-section. 
warning:  he energy loss was greater than 1.0 ff 10.3 mi. between the current and previaur cross 

 his may indicate the need far addltianal cross sections. 

CROSS SECTION OUTPUT ~rofile Xfull capacity 

mu. ~ i v s r  Spillwoy Inundation Study, FCD 97-04 
  or fha 113,213 and full pmf 
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E.G. =lev lftl 1340.51 Element left OB Channel Right 0B 
Ye1 Head lftl 0.85 Wt. "-Val. 0.058 0.038 0.110 
W.S. E I ~ Y  ifri 1343.66  each  en. ifti 375.00 453.40 454.00 
Crit W.S. lftl 1343.5 Flow A r e a  lsq ftl 3.11 2845.79 6065.69 
E.G. Slope Iftlftl 0.004035 ~ r e a  laq frl 3.11 2845.79 6065.69 
P Total lcfsl 33000.00 Flow icfsi 1.02 24421.24 8571.74 
Top Width Ifil 3804.89 Top Width lftl 3a.56 440.07 3330.26 
Ye1 Total iftlsl 3.70 Rvg. "el. Iftl~l 0.33 8.58 1.41 
Max Chl Dpth lftl 10.02 ~ydr. ~ e p t h  lftl 0.09 6.41 1.82 
Con". Total lcFs1 519502.8 Con". lcisl 16.0 384411.1 135035.2 
Length Wtd, lftl - 453.57 Wetted Per, Iftl 34.56 443.16 3333.54 
Min Ch El Iff) 1333.64 Shear ilblsq ftl 0.02 1.62 0.46 
Alpha 4.01 Stream Power Ilblfk sl 0.01 13.88 0.65 
F i c t n  loss IEtI 2.34 Cum Volume lacre-fr) 7 2 1 . 2 9  3 0 4 4 . 5 6  2194.68 
C 6 E Lass lftl 0.01 Cum SR laCree) 304.54 401.12 947.99 

warning: ~ivided €low computed far this cross-section. 
~arning:   he energy loss was greater than 1.0 ft 10.3 m). between the current and previous crass 

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

FLOW DISTRIBUTION OUTPUT Profile #I/? flow 

Left Ste Right Sta 
Iff1 ifti 
LB 9604.15 9751.61 
9711.61 9899.06 
9899.05 RB 10046.52 
10046.52 11396.79 

Area 
1sq ftl 
294.40 
711.61 
937.63 

80.59 
305.32 
202.10 
179.64 
87.01 

163.18 
8 0 . 1 3  

W.P. 
Ifti 

138.35 
161.59 
1 6 5 . 8 a  

113.51 
203.90 
166.51 
130.34 
108.16 
201.18 
190.66 

Warning: Divided flow computed for this srosa-section. 
warning: The energy loss was greater than 1.0 it 10.3 mi. between the current and previous cross 

section. Thl. msy indicate the nee* far additional cross restions. 

FLOW DISTRIBUTION OUTPUT Profile X213 ilor 

Left S t a  
Iftl 
LB 9604.15 
9751.61 

FIOW area W.P. e cmv. ~ y d r  U. velocity 
icfsl 1sq ftl lftl lit1 Iftlsl 

2365.61 465.33 142.94 10.29 3.28 5 . 0 7  
6835.87 892.82 147.59 29.72 6.05 7.66 
9853.26 1117.52 149.49 62.84 7 .58  8.82 

0.51 3.69 53.32 0.00 0.07 0.14 
1.37 8.84 109.18 0.01 0.08 0.16 

Warning: Divided flaw computed for this cross-section. 
warning: =he energy lass was greater than 1.0 ft 10.3 m1. between the current and previous crass 

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

left Sta Right SLa Flow Area W.P. i Conu. Hydr D. Velocity 
!it1 lftl lcfsl 15q ftl Iff) Iftl Iftlsl 
8454.00 9604.15 1.02 3.11 34.56 0.00 0.09 0.33 
L8 9608.15 9751.61 3533.96 587.23 146.08 10.71 4.05 6.02 
9751.61 9899.06 8765.36 1016.93 147.59 26.55 6.90 8.62 
9899.06 RB 100a6.52 12121.92 1241.63 149.49 36.13 8.42 9.75 
10046.52 10271.56 108.32 161.15 225.05 0.33 0.72 0.67 
10271.56 10496 61 142.65 190.09 221.05 0.43 0.88 0.75 
10496.61 10721.65 333.00 316.14 225.05 1.01 1.40 1.05 
10721.65 10946.70 158.74 202.69 225.05 0.48 0.90 0.78 
10946.70 11171.74 137.15 185.67 225.05 0.42 0.83 0.74 
11111.74 11396.79 220.59 246.93 225.06 0.61 1.10 0.89 
11396.79 11621.83 751.07 515.13 225.18 2.28 2.29 1.46 
11521.83 11846.88 1454.04 166.66 225.89 4.41 3 . 4 1  1.90 
11846.88 12071.92 1096.89 646.81 225.42 3.32 2.87 1.70 
12071.92 12296.97 936.76 589.09 226.08 2.84 2.62 1.59 
12296.97 12522.01 157.95 518.11 225.34 2.30 2.30 1.46 
12522.01 12747.06 1046.32 628.66 225.32 3.11 2.79 1.66 
12747.06 12972.10 824.66 544.89 225.22 2.50 2.42 1.51 
12972.10 13197.15 494.13 400.50 225.05 1.50 1.78 1.23 
13197.15 13422.19 115.48 153.06 179.74 0.35 0.85 0.15 

New Rivei Spillw&y Inundation Study, FCD 97-04 
For the 113,213 sndfull pmf 



warning: Divided flow computed for this cross-SecLion. 
warning:   he energy loss was greater than 1.0 ft 10.3 ml. between the currellt and previous cross 

section. This may indicate the need far additional c ioss  recL ions .  

CROSS SECTION RIVER: New River 
REACH: Lower RS: 15.248 

,MD,l? ...... 
Description: 
s t a t i o n  Elevation Data 

Elev 6 t a  

~anning's n values "urn= 6 
s t a  n v a l  sra n v a l  s t a  n v a l  s t a  n val S L ~  n vsl 
0173 ,058 9561.12 . 3 0 1 4 .  ,1111517.31 ,1111941.47 .ll 

12092.0 .ll 

Bank Sta: Left Right lengfhe: Left Channel Right Coeff Contr. Expan. 
9561.1210074.95 405 496.17 465 .1 3 

ineffecfive Flaw numi 1 
s t a  L s t a  R Elev 

8 1 1 3  9561.12 1342 

CROSS SECTION OUTPUT Profile XI13 flow 

E.G. Elev Iff1 
"el Head lft1 
W.S. Elev lfL1 
crit W . S .  lftl 
E.G. Slope Iftlftl 
Q Total lCf41 
Tap Width lftl 
"el Total IftIPi 
Max Chi Dpth lftl 
Conv. Totel lcfsl 
Length Wtd. lftl 
Hin Ch El Iftl 
Alpha 
FICLn LOSS lftl 
C L E 1055 Ifti 

Element 
WL. "-Val. 
Reach Len. lftl 
Flow Rrea lsq ftl 
Rrea lsq ftl 
Flow lcfsl 
Top Wldth lftl 
Rug. ve1. Iftlsl 
Hydr. Depth lfti 
Con". lcfal 
Wetted Per .  (fLI 
Shear Ilblsq fti 
Stream Power Ilblft 

2.63 Cum Volume lacrs-ffi 
0.00 cum SA (acres1 

Channel 
0.038 
496.77 
1569.85 
1569.85 
11539.10 
412.61 
7.35 
3.80 

149017.0 
415.06 

1.ez  
10.41 

1710.57 
369.33 

warning: ~ivided flaw computed for this cross-section. 
warning:  he energy loss was greater than 1.0 fr 10.3 a). between the current and previous cross 

section. This may indicats Lhe nsed far additional croas sections. 
~ n r o .  Mulriole cri~ical denrhs were found a t  this location. The critical depth with the lawest, valid, ~ ~ ~ - ~ ~ ,  

water surface was used. 

CROSS SECTTON OUTPUT Profile 8213 flow 

E.G. Elev lftl 
vel  ~ e a d  ifrl 
W.S. Elev lfti 
CIXL W.S. Ifti 
E.G. Slope Iftlfil 
0 Total lct51 
TOP widen ifr~ 
"el Total lftlsl 
Mar Chl Dpth Iftl 
Conv. Total lcfsi 
lenofh Wrd. lit1 
~ i n . ~ h  El lftl 
Alpha 
Frcrn Lora lfti 
C & E LOSS Ifti 

1311.40 Element 
0.77 We. "-Val. 

1340.62 Reach Len. lfti 
1340.21 Flow Area lsq ftl 

0.006385 Are8 1% ftl 
23000.00 Flow ICfsI 
3762.94 Top Width IfL1 

3.93 ~ u g .  vel. iftlsi 
9.44 Hydr. Depth Ifti 

201029.8 Conv. lcfsi 
408.15 Wetted Per. lftl 
1391.18 Shear Ilblrq it1 

3.24 Stream Power Ilblft si 
2.71 Cum Volume lacie-€ti 
0.06 Cum SR lacresl 

Channel 
0.030 
496.77 
2148.18 
2160.18 
17365.61 
513.83 
8.08 
4.18 

217319.9 
516.23 

1.66 
13.41 

2193.66 
392.39 

warning: ~ivided flow computed for this czars-section. 
warning:  me energy loss was greater than 1.0 it 10.3 mi. between the current and previous cross 

 his may indicate the need ror additloma1 crass sectlonr. 
N o t e ;  Multiple critical depths were found at this location. The critical depth with the l o w e s t ,  valid, 

N I I ~ R I V ~ ~  Spillwsy Inundation Sfildy, FCD 97-04 
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water  surface war used. 

CROSS SECTION OUTPUT profile #full capacity 

E.G. Elev iftl 
"el Head ifti 
W.S. Elev iftl 
CriL W . S .  Iftl 
E.G. Slope Ift/ftl 
Q Total icfsi 
Top Width iftl 
Ye1 Total Iftlsl 
Max Chl Dpth lftl 
Conv. Total IsPsI 
length Wtd. lftl 
*in Ch El iff1 

1342.17 Element 
0.95 W t ,  "-Val 

1341.22 Reach Len. iftl 
1341.04 Flow Area isq €ti 
0.007109 Rrea isq fLI 
33000.00 Flaw icfsl 
4093.04 Too Width lfti 

4.11 A v g  "el. ifflsl 
10.04 Hydr. Depth lftl 

391395.2 Conv. i c f s i  
4 8 3 . 0 7  Wetted Per, lft) 
1331.18 Shear llb/rq if1 

3.63 Stream Power llb/ft sl 
2.73 Cum volme lacre-ftl 
0.13 Cum 5R {acres) 

Channel Rlght 06 
0.038 0.110 
496.77 465.00 

2454.14 5581.51 
2454.14 5581.57 
22816.01 10123.99 
513.83 3225.86 

warning: ~ivided flow computed for this crosa-recrion. 
warning:  he enargy loss waa greater than 1.0 fi 10.3 mi. between the current and previous cross 

section. T h i ~  may indicate the need for additional cross sections. 
Note: MulLiple critical depths were found a t  this location. The critical depth with the lowest, "*lid, 

water surface was used. 

FLOW DISTRIBUTION OUTPUT Proflie #1/3 flaw 

~ e i r  ~ t a  ~iyht sts =low ~ r e a  W.P. B con". ~ y d r  D. velocity 
lftl lftl i~f91 i s q  fti lftl lfti ift/%i 
LB 9551.12 9732.40 534.59 133.64 70.54 4.11 1.91 4.00 
9732.40 9903.67 1584.96 355.94 171.a3 12.19 2.14" 4.33 
9903.67 RB 10074.95 9419.54 1070.26 173.09 72.46 6.25 8.80 
10074.95 10312.82 0.09 0.63 13.42 0.00 0.05 0.15 
10312.82 10188.56 

warning: Divided flaw computed for this cross-sectlo". 
warning:  he energy loss was greater than 1.0 fr 10.3 mi. between the current and previous cros. 

section. This may indicate the need for additional cross sections. 
Note: ~vltlple critical depths were found a t  this location. l he crlfical depth with the lowest, valid. 

water surface was used. 

FLOW DISTRIBUTION OUTPUT Profile # 2 / 3  flow 

Right S t a  
lit1 
9732.10 
9903.67 
RB 10074.95 
10312.82 
10550.69 
10788.56 

W.P. 
lftl 

111.71 
171.43 
173.09 

I Conv. Hydr D. velocity 
iftl iftl~i 

4.95 1.74 3.82 
14.76 3.35 5.92 
55.79 ? . a 5  10.05 
0.40 0.54 0.71 
0.35 0.50 0.68 
0.98 0.93 1.02 
1.08 0.98 1.06 
1.34 1.12 1.15 
1.93 1.40 1.34 
3.76 2.08 1.75 
3.82 2.10 1.75 

Waining: Divlded flow computed for this cross-section. 
wining:  he energy lass was greater then 1.0 f r  10.3 a). between the current and previous crosa 

section. ~ h l s  may indicate the need for additional cross rectianr. 
~ote: xultiple critical depths were found a t  this location.  he critical depth with the lowest, valid, 

water surface was used. 

FLOW DISTRIBUTION OUTPUT Profile #full capacity 

Area 
1sq ftl 
399.57 
675.13 
1379.44 
271.08 
261.20 
362.94 
315.73 
407.85 
473.82 
636.81 

W.P. 
lftl 

171.71 
171.43 
173.09 
237.89 
237.88 
231.81 
237.81 
231.81 
237.81 
231.98 

Hydr D. 
Iftl 
2.33 
3.94 
8.05 
1.14 
1.10 
1.53 
1.58 
1.71 
1.99 
2.68 

New Rlvcr Spillway lnundsion Study. FCD 9744 
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warn2ng: Divided flaw canputed for this cross-section. 
warning:   he energy loss was greater than 1.0 it 10.3 mi, between the current and 

section. This may indicate the need for additional crass sections. 
M ~ + ~ .  M U ~ L ~ D I ~  critical denrhs were found a t  this location. l he critical dsptl 

~ a n k  Sta: Left Right Lengths: Left Channel Right Coelf Contr. Expan 
9744 10211.7 485 493.15 396 .1 .3 

~neffecrive  low nuni 1 
sta L 8ta R Elev 
8669 974d 1338.07 

 locked ObsLructiana num- 1 
sta L sta R Elev 

8 6 6 9  9381.11 13e0.8 

CROSS SECTION OUTPUT Profile $113 flaw 

previaiis cros3 

h with the lowest,  

E . G .  EIev lfti 
Ye1 Head Iftl 
W.S. Elev iftl 
crit P.5 .  iftl 
E.G. Slope Ift/ffi 
a ~otal icfai 
Top Width Iftl 
Ye1 Total ift/sl 
nax c h ~  opth lftl 
Con". Total icfsl 
Length Wtd. iftl 
Mi" Ch El iftl 
Alpha 
~ r o t n  Lass ifti 
c 6 E Loss Iftl 

Element 
Wt. "-Val. 
Reach Len. ifti 
Flow Area 144 ftl 
Area 1sq tti 
Flow icfsl 
Top Width Iftl 
nvg. ve1. iftl31 
Hydr. Depth iftl 
Con". icfsi 
Wetted Per. lfT1 
Shear ilblaq €ti 
stream power iIb/ft rl 
Cum "olulne iacre-ftl 

 eft OB Channel 
0.038 

xarning: ~ivided flow computed for this cross-section. 
warning:   he energy loss was greater than 1.0 ft 10.3 ml. between the current and previous cross 

section. This nay indicats the need for additional cross sectionr. 
Nore: Multiple critical depths were found at this location.   he critical depth with the lowest, valid. 

water surface was used. 

CROSS SECTION OUTPUT Praflle 82/3 flaw 

E.G. Elev iftl 1338.63 ~lement =eft OQ channel Right 00 
Ye1 Head ifti 0.17 WL. n-Val. 0.038 0.110 

W.S. Elev Iftl 1338.06 Reach Len. iftl 485.00 493.15 396.00 

~ u n o  2000 N W R ~ V ~ ~  spillway inundation study, PCD 97-04 
Forthe 1i3,2!3 md full pmf 





watei surface was used. 

FLOW DISTRIBUTION OUTPUT P r o f i l e  i t fu l l  capacity 

~ e f i  s t a  
lftl 
8669.00 
LB 9744.00 
9921.90 
10099.80 
10217.70 
10513.18 
10748.66 
10984.14 
11219.62 
11455.09 
11690.57 
11926.05 
12161.53 
12391.01 
12632.49 
12861.96 
13103.44 
13338.92 
13174.40 

wght sta 
iftl 
9144.00 
9921.30 
10099.80 
RB 10217.70 
10513.18 
10748.66 
10984.14 
11219.62 
11055.09 
11690.51 
11926.05 
12161.53 
12391.01 
12632.49 
12867.96 
13103.44 
13338.92 
13574.40 
13809.88 

Area 
1rq ftl 
861.60 
906.38 

1103.09 
624.94 
269.33 
276.40 
498.79 
617.97 
479.42 
441.00 
582.19 
760.74 
923.83 
786.50 
739.73 
246.25 
203.82 

58.46 
6.78 

W . P .  
Iftl 

356.53 
179.41 
118.69 
165.45 
131.05 
137.49 
235.48 
235.48 
235.48 
235.50 
235.51 
235.57 
236.90 
236.36 
235.61 
235.49 
235.48 
235.48 

5$.42 

warning: oivided flow computed for this cross-ssction. 
Warning: The ensrqy l o s s  was greater than 1 . 0  fr 10.3 ml. between the current and previous cross 

zscrion.   his mny i n d i c a t e  the need for a d d i t i o n a l  crosr sections. 

CROSS SECTION RIVER: NBW River 
REACH1 Lower RS: 15.049 

INPUT 
Description: The gravel pit is entered as  a blocked obrtruction. 
Right end 

point of cross ssc?ion i s  extended by 130 feet to elevation 1338 
based on ACOC ADMS topography FCD 90-19. 

nanning19 n v a l u e s  nun- 6 

s t a  va l  sta n v a l  s t a  "a1 s t a  n v a l  Sta n Val 

golo .058 9850.15 ,05610701.99 .11 12053.1 .1112753.19 .I1 

13038.8 .11  

B~,,x sta; ~ ~ f r  ~ i ght ~ ~ " ~ r h s :  Left channe l  Right coeff Cantr. Expan. 
9850.1510701.95 585 493.69 385 .1 . 3  

~ 1 0 ~ k e d  o b r r r u c t i o n a  nun- 1 

s t a  L sra n EleV 
10700 10950 132S.8 

CROSS SECTION OUTPUT P r o f i l e  # I 1 3  flow 

1335.64 =lament ~ ~ f t  OB Channel Right 08 E.O. ElsY IfL] 
0.10 WL. " - V a l .  0,056 0.110 vel m a d  let] 

1335.53 Reach lien. lfti 585.00 499.69 385.00 
W.S. Elev iftl 

1332.99 F ~ O W  Rrea lrq ftl 2799.38 3407.96 
C l i t  8 . 3 .  ifti 

0.002583 Area lsq ftl 2799.38 3407.96 
E.G. Slope lEt/ftl 

13000.00 Flow 1~fO) 8530.99 4459.01 
Q ~ o t a l  Iscrl 

2905.73 Tap Wldrh Irt1 820 .43  2085.30 
Top Width Iftl 

2.09 Avg. V e l .  Ift/81 3 .05  1 . 3 1  
vel T O W  1ft1rl 

8 4  H y d r  Depth (ftl 3.41 1 .63  
Max Chl Dpth lftl 

2 5 5 ' ~ g . s  can". lcfrl 167856.7 87932.8 
Con". Total 1CfPI 

466.70 net ted  per. lftl 824.06 2091.86 
length WLd. i€Ll 

1321.09 shear llb/r~ ftl 0 .55  0.25 
Nln Ch El Ifti 

NmRiver Spillwsy lnundltion Study. PCD 97-04 
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Alpha 
rrctn ~ o s s  lft) 
C d E LO45 IfLl 

1.52 Stream Power ilblft s )  1.67 0.34 
1.85 cum vaiume (acre-fr) 109.dd 1666.24 544.84 
0.04 cum SA iacres) 68.19 356.76 370.37 

warning: Divided flow computed for this croas-section. 
warning:  he conveyance ratio (upatrean conveyance divided by downstream conveyancel is less 

than 0.7 or greater than I.*. This may indicate the need for additional C ~ U B E  section4 
warning:  he energy lass was greater than 1.0 ft (0.3 mi. between the current and previous crass 

i his may indicate the need for additional cross sections. 

left 08 

585.00 

Channel Element 
W t .  ,,-Val. 
 each  en. lfri 

E.G. Elev iftl 
Ye1 Head iftl 
W.S. Elev lftl 
CriL W.S. lftl 
E.G. Slope lftlftl 
Q Total icfsl 
TOP Width Iftl 
Ye! Total Iftlsl 
Max C h l  Dpfh Iftl 
Conv. Total (cis1 

n o w  ~ r e a  18s ~ L I  
~ r e a  isq it) 
Flow icfsl 
TOP Width lftl 
Rvg. "el. Iftlsl 
Hydr. Depth lftl 
Con". lcfrl 
Netted Per. lfil 
Shear Ilblaq fil 
Stream Power Ilbltt 61 
cum Volume ,acre-£t i  

length WLd. Ift) 
Nin Ch El lftl 
Alpha 
prctn LOSS (fri 
C 6 E Loss Ifti 

warning: nivided flow snnpured for this crors-section. 
warning:  he conveyance ratio iupstreern conveyance divided by downstream conveyance] is less 

than 0.7 or greater Lhan 1.4. This may rndlcaie the need for additional crass sections 
warning: =he energy loss was greater than 1.0 ft 10.3 m). between the current and previaus =TOSS 

section.  his may indicate the need for additional crosa sections. 

CROSS SECTION OUTPUT Profile #full capacity 

Channel 
0.056 
499.69 
4326.75 
4326.75 
18861.08 

Element 
Wt. "-Val. 
Reach Len. ifti 
Flow Area lsq ftl 
~ r e a  isq fri 
Flow isfa1 
Top Width lftl 
Avo. "el, Iftl~I 

E.G. Elev l€ti 
Yei Heed lit1 
W.5. Ele" Iftl 
crit W.S. lit1 
E.G. Slope lftlftl 
a Tarar icfs) 
Too Width lit1 
vei Total ~ft/s) 
Max C h l  Dpth lftl 
COD". Total lcfsl 
Length Wtd. lftl 
Min Ch El Iff1 

Warning; Divided flow computed for this crass-section. 
warning:   he conveyance ratlo (upstream conveyance divlded by downatrean conveyancel is less 

then 0.7 o r  greater than 1.4.- This may indicate the need for addiLlonal cross sections. 
warning:  he energy lass we. gieater than 1.0 ft 10.3 mi. between the current and previous cross 

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

now DISTRIBUTION OUTpUT Profile #I13 flow 

W.P. 
iftl 

261.10 
284.19 
278.76 
210.53 
125.72 
226.22 
226.23 
11+.06 

224.12 
226.24 
226.23 
227.11 
227.23 
58.17 

$ Conv. 

42.17 
13.14 
10.32 
13.43 
0.06 
0.11 
0.38 
0.09 

1.79 
2.10 
2.08 
8 . 5 1  
5.09 
0.03 

warning: Divided flow computed €or this cross-sect1an. 
~ ~ ~ ~ i ~ ~ :  conveyance ratio [upstream conveyance divided by dawnsrream conveyance) is less 

than 0.7 or greater Lhan 1.4. This nay indicate the need far additional crass sections. 
warning: ~h~ energy 10s. war greater than 1.0 ft 10.3 m). between the current and previous cross 

section. This may Indicate the need for additions1 cross sections. 

n o w  nrsmrsurrorr OUTPUT profile b213 flow 

left s t a  ~ight S t a  * .. n o w  ~ r e a  W.P. % con". ~ y d r  D. velocity 
Ifti lcfsl 1sq ft) lfti ifti Iftlal 

IB 9850.15 10134.10 7994.97 1715.41 264.36 34.76 6.54 4.66 
10134.10 10418.04 3333.57 1044.70 284.19 14.49 3.68 3.19 
10418.04 RB 10701.99 2785.14 935.23 282.17 12.11 1.33 2.98 

June 2000 Nlw River Spillway inundation Study, FCD 97-04 
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SLa L Sta R Elev 
10600 10800 1329.8 

CROSS SECTION OUTPUT Profile #1/3 flow 

E.G. Elev Ift1 
V c l  Head ifti 
W . 5  Elev lftl 
crr t  W . S .  IfLl 
E.G. Slope l€t/ftl 
Q Total lcfsl 
TOL- width ifri 

1333.75 Element 
0.46 Wt. " - V a l .  

1333.28 Reach Len. 1frl 
1332.66 Flow Rrea lsq it1 
0.008534 Rrea 1sq ftl 
13000.00 Flow Icfll 
2107.17 TOP Wldth lftl 

Left 08 Channel Right 08 
0.038 0.110 

190.00 216.48 222.00 
1624.80 1559.75 

0.73 1624.80 1559.75 
9990.98 3009.02 

5.13 729.44 1372.00 
"e i  Total IEiIsl 4.08 Lvg .  Vel. IfL111 6.15 1.93 
Max Chl Dpth lftl 9.33 Hydr. Depth ifti 2.23 1.14 
Con". Total lcfsl 140725.7 Con". icfrl 108152.9 32572.8 
LengLh Wtd. lftl 211.72 Wetted Per. Iff1 731.58 1374.31 
Min Ch El lit1 1323.35 Shear llb/sq ffl 1.1s 0.60 
Alpha 1.80 Sfresn Power Ilblft s1 7.28 1 . 1 7  
~esrn loss I E ~ I  1.59 CUD volume lacre-fti 109.44 1640.87 522.89 
C d E Loss Iftl 0.01 Cum SA (acre51 68.15 341.87 355.10 

Warning; Divided flow computed for this crors-section. 
warning:   he energy loss was greater thsn 1.0 f r  10.3 between the current and previous cross 

sectlo". This may Indicate the need far  additional crors rectionl. 
N O C ~ :  ~ u i ~ i ~ i e  critical de~ths were found this location.  he critical depth w i t h  the lowest, valid, ~~~ 

water suiface war used. 

CROSS SECTION OUTPUT Profile 8213 flaw 

E.G. Elev lit1 
Vsl Head lit1 
W.S. Elev ifti 
crir W . S .  1ft1 
E.G. Slope ifflftl 
0 Total icfsl 
Top Width Iftl 
Vel Total Iftlsi 
Max Chl Dpth iftl 
Conv. Total lcfsl 
length Wtd, iff1 
Mln ch El Ifti 
Alpha 
Frcrn LOSS ifri 
C 6 E LO88 IfLI 

Element 
Wf. "-Val. 
Reach Len. lftl 
Flow area lsa ftl 

Left 08 channel ~lght 08 
0.038 O.ll0 

190.00 216.48 222.00 
2258.97 3250.51 

18.26 2258.97 3250.51 
16702.68 6291.32 

40.33 156.05 2368.14 
7.19 1.94 
2.99 1.31 

182885.3 68952.2 
758.28 2370.68 
1.55 0.71 
11.47 1.38 

399.00 2400.65 1236.32 
201.24 369.82 650.21 

warnina: Divided flow comDured for this cross-section 
w;;"I"i: The energy loss ;as greater than 1.0 fr (0.3 m). between the current and previous cross 

sectron. ~ h l s  may indicate the need for ~dditianal crass sections. 
mte: ~ultiple critical depths were found at this location.  he critical depth with the lowest. ualid, 

water surface was used. 

CROSS SECTION WTPUT Profile Xfull capacrty 

E.G. EleY IfLl 
"el Head lfil 
W.S. Ele" iftl 
crir W . S .  ift~ 
E.G. Slope iPL/fII 
a Totar icfsi 
Top Width IfL1 
"el Total iftlsl 
Max Chl D p t h  lftl 
Con". Total IcCrI 
Length Wtd. lfil 
Ml" Ch El lfil 
Alpha 
Frctn Loss Iff1 
C 6 E I033 Iff1 

Left 08 Channel Rlght 08 
0 .058  0.038 0.110 
190.00 216.a8 222.00 
0.14 2808.43 5050.92 
85.56 2808.43 5090.92 
0.04 22290.00 10709.96 

181.15 821.48 2787.91 
0.28 7.94 2.12 
0.04 3.41 1.81 
0.4 248158.3 119240.5 
3.31 826.12 2190.69 
0.02 1.71 0.91 
0.01 13.58 1.33 

708.41 2907.73 1936.07 
301.37 379.12 823.76 

warning: ~lvided flow computed for th~r cross-section. 
warning; me energy loss was greater than 1.0 it 10.3 mi. between the current and previous crosd 

section. This nay indicate the need for additional cross sections. 
uote: critical depths were found at this location. ?he crlrical depth with the iowest, valid, 

water Jurfaca was used. 

FLOW DISTRiBUTlON OUTPUT Profile 8113 flow 

left Sta Right Sta Flow Area w.P. % Canv. Hydr D. Veloclty 
lftl lftl Icfsl isq ftl lit1 lit1 Iftl~l 
18 9185 .74  10063.95 8299.00 1079.55 246.38 63.84 4.42 7.69 
10063.95 10342.16 966.96 312.06 278.30 7.44 1.12 3.10 
10342.15 RB 10620.31 125.03 233.18 206.89 5.58 1.13 3.11 
10620.31 10814.95 523.59 253.14 110.66 4.03 2.30 2.07 
10814.95 11009.54 
11009.51 1120'1.12 0.01 0.20 21.60 0.00 0.01 0.05 
11204.12 11398.71 6.48 22.75 194.58 0.05 0.12 0.28 
11398.71 11193.29 16.42 38.02 171.12 0.13 4.22 0.43 
11593.29 11982.46 
11982.fi 62177.04 36.19 61.28 175.60 0.28 0.35 0.59 
12171.04 12371.63 300.71 227.19 194.67 2.31 1.17 1.32 
12311.63 12566.21 226.31 191.83 194.59 1.74 0.99 1 . 1 8  
12566.21 12760.79 472.61 298.68 195.13 3.64 1.53 1.58 
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werning: wvided ELOW computed for this cross-sectran. 
The energy loss was greater than 1.0 fr 10.1 m ~ ,  between the current and previous cross  
section. ~~i~ nay indicere the need far additional cross sectionr. 
MUifiPls critical depths were found at this location. The critical depth with the lowest, 

surface was used. 

Left ~ t a  Right sta FLOW u s a  w . p .  a can". ~ y d r  D. velocity 
lcfsl 154 ftl lftl lftl Ifti51 lfti lfti 5.04 9.25 

LB 9785.14 10063.95 11947.12 1291.42 258.31 11.94 
10063.g5 10342.16 2738.48 549.16 278.30 11.91 1.90 4.98 
10342.16 RB 10620.37 2 0 1 7 . 0 9  417.80 221.66 8 . 1 1  1.89 4.83 

831.78 354.65 127.82 3.63 2.18 2.36 10520.31 1001&.95 
59.48 72.46 127.02 0.26 0.57 0.82 

10814.95 11009.54 
155.83 153.75 1'34.58 0.68 0.79 1.02 11009.54 11204.12 
221.24 189.00 19a.50 0.96 a.97 1.11 

11204.12 11398.71 
250.20 203.48 194.59 1.09 1.05 1.23 11398.71 11593.29 
84.11 105.79 194.58 0.37 0.54 0.80 

11593.29 11781.87 
24.69 5 0 . 7 1  194.59 0.11 0.26 0.44 

11787.81 11982.46 
Z 9 a . 0 4  226.02 194.63 1.30 1.16 1.32 

11982.d6 12111.04 
751.58 393.74 194.67 3.27 2.02 1.91 I z m . o a  12311.63 
641.73 358.07 194.59 2.79 1.04 1.19 12311.63 12566.21 
989.85 464.92 195.13 4.30 2.39 2.13 

12566.21 12760.79 
12160.79 12955.38 1 9 0 1 . 4 7  564.57 119.09 8.27 4.79 3.31 

67.09 87.37 169.28 0.29 0.52 0.77 
12915.38 13149.96 

15.24 25.99 75.52 0 . 0 1  0.34 0.59 13149.96 13344.55 

warning; nividsd f l o w  computed f o r  this crons-section. 
warning: *he energy loss was than 1.0 f i  10.3 r n l .  between the current and previous cross 

rect~on. l his m y  indicate the need for additional cross sections. 

Note: Multiple critical depths were found a t  this location. The critic.1 depth with the lowest, 

surface was Used. 

FLOW DISTRIBUTION OUTPUT Profile Xfuil capacity 

lftl 
9185.74 
10063.95 
10342.16 
RB 10620.37 
10814 .95  
11009.54 
11204.12 
11398.11 
11193.29 
11781.87 
11482.46 

W . P .  
Iftl 
3.15 

280.21 
218.10 
268.20 
1a7.16 
129.01 
L94.58 
194.50 
194.59 
194.50 
194.59 
194.63 
194.67 
194.59 
195.13 
195.94 
194.59 
194.59 
115.96 

Hydr D. 
lftl 
0.04 
5.31 
2.61 
2.19 
3.05 
1.25 
1.69 
1.67 
1.74 
1.24 
0.96 
1.86 
2.12 
2.54 
3.08 
3.47 
1.13 
0.71 
0.25 

flaw computed for this cross-section. 
Warning: The energy loss was 

than 1.0 EL 10.3 mj. between the current and previous croar 

aeccian. This may indlcate the need for additional cross sections. 

Note; c r ~ f l c a i  depths were found a t  thi3 location. Ths critical depth with the lowest' 

surface war used. 

CROSS SECTION RIVER: New River 
REACH: Lower R S ;  14.945 

INPUT 
~ ~ ~ ~ ~ i ~ t i ~ ~ :   he gravel pit is enterad as a blocked obstruction. 
Right snd 

paint of crass sscrion is extended by 350 feet to elevation 1336 
based on RCDC ADMS topography FC" 90-19. 

Nsw Rivar Spillwsy lnundaion Study, PCD 97-04 
~or thc  lV1.213 and fullpmf 





Warning: Divided flow computed far this cross-section. 
warning: ~h~ energy locs war 

than 1.0 1t 10.3 .), between the ~ u r r e n t  and previous crass 

Thi. may indicate the need for additional cross sectiOn5. 

FLOW DISTRIBUTION OUTPUT Profile HZ11 flow 
~ ~ 

a t a  ~ i g h t  sta  n o w  &re= W.P. 8 con". ~ y d r  D. Velocity 
lcfsi iaqttl lfti  if^) iftJs1 Ifti lfti 

116.10 11.90 85.93 0.51 0.84 1.62 
8601.10 9725.79 

5286.12 830.65 240.19 22.98 3.46 6.36 
LB 9121.79 9965.75 
9961,15 1~205.11 5211.35 168.15 202.18 22.U 3.83 5.18 

10205.11 ~8 10445.67 5556.39 856.11 240.39 2 4 . 1 6  3.57 6.49 

1044~.6? 10685.38 1101.69 602.61 239.89 4.79 2.51 1.E3 
183.51 398.13 221.61 2.54 1 . 8 1  1.46 

10685.38 10925.09 
278.41 267.34 238.37 1.21 1.10 1.06 

10925.09 11160.80 
591.79 414.94 239.74 2.51 1.73 1.43 

11164.80 11404.51 
381.73 318.95 239.71 1.66 1.33 1.20 

11404.51 11644.22 
144.21 177.89 239.72 0.63 0.74 0.81 

11644.22 11883.93 
516.91 382.65 239.82 2.25 1.60 1.35 

11883.93 12123.64 
742.83 475.56 239.12 3.23 1.98 1.56 

12123.64 12363.35 
752.92 479.43 239.72 3.27 2.00 1.57 

12363.35 12603.06 
1260,.06 12842.77 1666.30 713.11 240.94 1.24 3.23 2.15 

4 1  76.17 186.98 0.18 0.41 0.54 12842.77 13082.48 
27.19 50.e5 121.39 0.12 0.42 0.55 

13082.48 13322.19 

warning; ~ i ~ i d e d  flow computed ror this cross-section. 
Warning: The energy loas war than 1.0 ft 10.3 m i .  between the current and Previous 

section. This may indrcare the need ear additional cross sections. 

F L O ~  OI~TRIBUTION OUTPUT profile Xfull capacity 

Left S L ~  ~ i g h t  Sea n o w  ~ r e a  W.P. $ con". ~ y d r  D. VelocitY 
lcfsi 144 ftI lftl (it1 Ifti81 Iftl Iftl 0.93 1.28 2.06 

305.08 149.06 116.32 0607.lO 9725.79 
7090.24 iOn.21 240.19 21.49 4.24 6.37 

LB 9725.79 9965.75 
9965.75 10205.71 6645.85 926.63 207.28 20.29 4.51 7.23 

1 ~ z 0 5 . ~ 1  RB 10441.67 138d.99 1042.73 240.38 22.38 4.35 7.08 

10445.67 10685.38 1607.95 788.97 239.89 4.81 3.29 2.04 

969.90 513.241 230.42 2.94 2.51 1.69 
10685.38 10925.09 

630.33 a49.69 239.12 1.91 1.88 1.40 
10925.09 11164.80 
11164.80 11404.51 lO22.93 601.31 239.14 3.10 2.51 1.70 

1 6 5 . 1 8  105.32 239.71 2.32 2.11 1.52 
11401.11 1164d.22 

443.66 354.25 239.12 1.34 1.52 1.22 
11644.22 11883.93 

932.BO 569.02 239.82 2.83 2.37 1.64 
11883.93 12123.64 
12123.66 12363.35 1200.60 661.93 239.12 3.64 2.16 1.81 

12363.35 12603.06 1212.30 665.80 239.72 3.67 2.78 1.82 

12603.06 12842.77 2223.94 960.13 240.94 6.74 4.01 2.32 
249.15 258.06 239.18 0.16 1.08 0.97 

12842.77 13082.4B 
114.76 208.21 239.11 0.53 0.81 0.84 

13082.48 13322.19 
59.04 108.61 233.71 0.18 0.45 0.54 

13322.19 13561.90 
28.49 62.60 180.41 0.09 0.35 0.46 

13561.90 13801.61 

warning: ~ivided flaw computed far thls cross-section. 
warning: ~ h s  energy loss was greater than 1.0 fr 10.3 mi. between the current end previaus cross 

section.  his may indicate Lhe need for additional cross sections. 

CROSS SECTION RIVER: New River 
REACH: lower RS: 14.850 
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Manning's n Values nun= 
sta " S t a  n Val S t a  o v a l  s t a  vai 

8512 ,O58 9 5 6 8 . n  ,038 10218.9 .1111650.12 , 1 1 1 2 ~ 6 6 . 3 8  
12410.06 .1112518.75 .*I 

Bank S t a :  Left Right Lengths: ~ e f i  channel ~ i ~ h t  Coeff Confr. 
9568.17 10218.9 

rneffecilve n o w  nllm= 
545 536.65 486 1 . 3  

8512 8918728 133;:;i 
Blocked Obacruciions num= 

Sta l sea R z l e v  
1 

10350.910669.5a 1330 

CROSS SECTION OUTPUT Profile #1/3 flaw 

E . G .  E lev  lit) 
v e l  ~ e a d  irt) 

1328.99 Element 
0.47 WC. n-Val.  

Left OB Channel ~ i ~ h t  08 

W.S. Elev iiii 1328.52 Reach  en. if*) 
0.038 0.110 

crit  W . S .  lfi) 1327.18 Flow ~ r e a  lsq ft) 545 .00  536.65 486.00 

E.G. Slope iftlft) 0.001269 Ares isq ft) 1873.71 1287 .10  
Q T o t a l  icfr) 13000.00 Elow icfs) 1873.71 1287.10 
TOP Yildth lfti 1488.17 TOP Width iff) 11122.28 1877.72 
vex ~ o t a l  iftlsi 4.11 AW. vel. IPL/S) 

618.10 870.07 

Max chi ~ p t h  ifr) '.54 Hydr. ~epth (fti 5.94 1.46 
Conv. T o t a l  icfs) 179086.4 Con". 1cfS] 3 . 0 3  1 . 4 8  
Length Wtd. ( i t 1  528.55 Wetted p e r .  ifi) 

153219.2 25867.3 

Min ch El lfi) 1322.51 Shear iib/sq it) 619.59 871.89 
Alpha 1.80 S t r e a n  power llb/ft 0.99 0.49 
Frctn ~ o s a  Ifti 2 . 3 0  cum Volume iecre-ft) 5.91 0.7, 
C 6 E Loss lfe) 0.05 Cum SA lacres) 109.42 1610.56 488.92 

67 .93  336.71 326.64 

Warning: Divided e low  computed for this cross-section. 
Warnln9: The cros=-=ection end p o i n t s  had t o  be extended vertically for the wafer  Viarnlnq: The energy loss was greater than 1 . 0  ft 10.3 mi. between the 

and previous cross Section. This may indicate the need for cross sect,ons. 
critical d e p t h s  Were found a t  this l o c a t r a n .  ~ n e  depth lowest, 

watei surface was used. 

CROSS SECTION OUTPUT P r o f i l e  #2/3 flow 

E.G.  lev iff) 1330.23 Element 
Vel Head ifti 0.67 Wt. n-vei, Left OW Channel Right OB 
W . S .  Elev  iff) 1329 .56  Reach Len. lft) 0.058 0.038 0.11~ 
C r i t  W . S .  ifti 1328.69 Flow area isq ft) 545.00 536.65 486.00 

E.G. Slope ift/ftl 0.005650 Area isq ff) 50.82 254d.73 2589.41 
Q TmLei Icfs) 23000.00 Flow icfs) 50.82 2544.73 2584.41 
Top Width iftl 2499.30 Top width (ft) 41.01 18537.35 4421.63 

Vel Total  ift/sl 4 4  Rug. u e i .  i f t , ~ ~  187.36 650.73 1661.21 
Mar Chl mth iftl 6.58 Hydr. Depth ire) 0.81 7.28 

0.27 
1 .71  

Con". Total icfs) 305977.2 Conv. icfs) 3.91 1 . 5 6  

Length Wtd. Iff) 526.15 Wetted Per. (ft) 545.6 246609.0 58822.6 
Min ch EI lie) 1322.51 Shear lib/sq ft) 187.36 652.24 1564.21 
Alpha 2.20 Stream power ilb/ft 0.10 1 .38  0.15 
FIctn LOSS ift1 2 . 4 8  cum volume iacre-ft) 

0.08 10 .03  0.94 

C d E 10.9 ift) 0.08 Cum SR iacres) 
337.98 2358.55 1163.33 
199.13 358.16 504.17 

Warnin9: Divided flow computed far this cross-sectian,  
The cross-section end p o i n t s  had to be extended far the computed water Warning: The energy loas was nrsrt.r than 1 . 0  ft i o l  m) 

L-i''-en the current and previous crors 
",>*A crass -P,+'*"= 

~. ~ ~ >. --. -. . .- ..., . Section.  r his may indicate the need for e d d i t i - - ~ .  
Note: MultlPle c r i t i c a l  depths were round at t h i s  lot 

water rur iace  wae used. 

~ 

The c r i f l c a i  dep th  with t h e  lowest, veiid. 

CROSS SECTION OUTPUT ~rofile Xfull 

E.G. E l e v  ift) 
Vel Xead ifti 

1331.11 Element 
0.82 Wt.n-vai .  

Left OB channel ~ight OB 
9.5.  lev ifti 1330.29 Reash Len. (ft) 0.058 0.038 0 . i l o  
crit W.S. lft) 545.00 536.65 486.00 

E.G. S lope  iftiit) 
1329.58 Flow area lsq ft) 

0.005784 Area isq ft) 
2 5 5 . 1 7  3021.74 4023.99 

Q Tota l  lcfsl 33000.00 Flow icfs) 258.80 3021.74 4023.99 

Top Width ifti 3243.37 Tap Width ift) 386.04 24973.14 1640.81 
Vel Total Ift/$i 4.52 Avg. V e l .  1ftls) 

386.61 650.13 2255.98 

Max chl Dpth ifrl 1.51 9.31 Hydr. ~ e ~ t h  lft) 8.26 1 . 9 0  
CODY. Total leis) 433918.3 Conv. lcfr) 0.68 4.54 1 . 7 8  

Length Wtd. iftl 524.15 Wetted per.  ifrl 
5076.1 328372.8 100459.4 

Mln ch El (ffi 1322.51 Shear ilb/sq ft) 315.14 652.24 2259.88 
Alpha 2.57 Stream power llb/it s ,  0.25 1.67 0.54 
Frctn loss ifti 2.56 Cum Volume (acre-ft) 

0 .37  11.83 1.2: 
C 6 E L0.5 lit) 0.11 Cum SA (acres) 

705.16 2855.82 1823.48 
291.33 367.25 765.99 

m i n g :  Divided f l aw  conputad for this 
The cross-Jection end points had to be extended vertically for the computed wafer 
The energy loss was greater than 1 . 0  tt 10.3 m i .  betVenn the 

and previous cross 

June 2000 
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=ectian. T h l n  may indicats the need for additional cross 
Nots :  ~ u l t i ~ l e  critical depths were found at this location.   he critical depth with the lowest, valid 

water  surface was uaed. 

FLOW DISTRIBUTION OUTPUT Profile HI11 flow 

Left s t a  night  s t a  riow 
iftl 

A r e 8  
iftl W.P. Y Con". Hydr D. velocity 

icfrl isq frl 
LB 9568.11 9785.08 2100.56 518.42 203.41 iftl 20.77 lftl ifflrl 
9785.08 10001.99 5454.20 811.70 217,38 41,95 2.56 5.21 
10001.99 RB 10218.90 2967.52 543.59 198,80 22,83 3.74 6 . 7 2  
10218.90 10381.02 35.28 36.50 35.36 2.74 5.46 
10383.12 11535.06 0.27 1.01 0.91 
11535.06 11699.58 15.32 20.35 29.40 
11699.58 11854.10 0.12 1 5 6 . 6 0  157.54 150.49 0.69 0.75 
11864.10 12028.62 114.23 135.10 164.53 1.20 1.05 0.99 
12028.62 12193.14 0.88 0.82 0.85 
12193.14 12317.66 413.65 289.43 160.18 
12351.66 12122.18 477.06 318.81 164.90 1.18 1.81 1.43 
12522.18 12686.10 665.58 329.31 165.45 3.67 1.94 1.50 

5.12 2.00 2.02 

Warning: Divided flow computed for this cross-section. 
Warning: The cross-aectmn end points had to be extended vertically for the computed water surface. 
warning: ~ h s  energy loss war gisater than 1.0 ft 10.3 n). between the current and previous cross 

section. This may indicate the need for additional cross sections. 
Nate: Multiple critical depths were found at this location. The critical depth wirh the lowest, valid, 

water surface was used. 

FLOW DISTRIBUTION OUTPUT Profile 4213 flow 

Left S t a  night s t a  Flaw 
iftl 

Area 
iff1 

W.P. a CO"". H ~ d r  D. velocity 

8512.00 9168.11 
icfsl isq ftl lftl 
41.01 50.82 187.36 

ifti Ift/~l 
LB 9568.17 9785.08 4842.18 738.96 217.48 21.05 0.18 

0.27 0.81 
9785.08 10001.99 8528.64 1037.53 217.38 31,08 

3.61 6.55 

10001.99 RB 10218.90 5166.53 768.14 211.38 22,16 
4.78 8.22 

10218.90 10383.42 108.57 81.87 52.07 3.511 6.73 
10383.42 10876.98 0,47 1.42 1.24 
10876.98 11041.50 0.02 
11041.50 11206.02 0.31 24.83 0.00 

13.29 36.80 164.52 0.01 0.05 
11205.02 11310.14 57.46 88.59 154.52 

0.06 0.22 0.36 

11370.54 11535.06 89.14 115.75 164.52 
0.25 0.54 0.61 

11535.06 11699.58 5 7 . 8 5  11.10 93.98 
0.39 0.70 0.78 

11699.58 11864.10 506.10 326.88 164.63 
0.15 0.76 0.81 

11866.10 12028.62 454.73 306.47 164.53 
2.20 1.99 1.55 

12028.62 12193.14 75.22 104.12 164.53 
1.98 1.86 1.48 

12193.14 12357.66 896.19 460.62 164.68 
0.33 0.63 0.72 

12357.66 12522.18 993.22 490.18 164.90 
1.90 2.80 1.95 
1.32 

12522.18 12686.70 1169.20 500.73 1 6 6 . ~ ~  2.98 2.03 5.08 3.04 2.34 

Warning: Divrded flaw computed for this c r ~ s s - ~ e c t i ~ ~ .  
Warning: The cross-section end paints had to be extended vertically for the computed water =urface.  
Warning: The energy loas was greator than 1.0 ft 10.3 ml, between the current and previous cross 

~ection. This may indicate the need for additional cross sections. 
Note: Multi~le critical depth3 were found a t  this lacarion.  he critical depth wirh the lowest, valid, water Surface was uaed.  

FLOW DISTRIBUTION OUTPUT Profile #full capacity 

Left sra 
lfti 
8512.00 
LB 9568.17 
9785.08 

Right s t a  
ifr] 
9568.17 
9785.08 
10001.99 
RB 10218.90 
10383.42 
10547.94 
10112.45 
10876.98 
11041.50 
11206.02 
11370.54 
11531.06 
11699.58 
11864.10 
12028.62 

Hydr D. 
lftl 
0.68 
4 . 1 4  
5.52 
4.27 
1.43 
0.29 
0.27 
0.28 
0.66 
0.96 
1.27 
1.44 
1.22 
2.72 
2.60 
1.37 
3.53 
3.11 
3.78 

Warning: Oivldsd flow computed far chis cross-section. 
Warning: The cross-sectlon end points had to he extended vertically far the computed water surface. 
Warning.: The energy loss was greater than 1.0 fi 10.3 nl. between the current and previous cross 

section. This may indicate the need far additional czoss 
N o t e :  Multiple critical depths weis found a t  this location. ~ h s  critical depth with the iawese, valid, 

Water 4UrfaCe was used. 

CROSS SECTION RIVER; New River 
REACH: Lower RS: 14.752 

INPUT 

New Rivcr Spiilway Inundation Su~dy, FCD 97-04 
For the 113, U1 and full pmf 
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Ban* S t a :  L e f t  Right Lengths:  it channel 
3517.93102<6.24 530 547.53 565 Coeff Cont r .  ~ x p a n .  

.1 . 3  
CROSS SECTION OUTPUT P r o f i l e  #1/3 f low 

E.G.  lev i r i j  
Vel Head i f r l  

1326.64 Element 
0.30 W t .  n-vsl. 

left 08 channel  ~ i ~ h t  08 
W . S .  EleY l i t ]  1325.34 Reach Len. l f r l  

0.058 0.038 0.110 
cr i t  W.S. IfC) 1325.15 Flow Area i sq  it) 

530.00 517.53 565.00 

E .G.  Slope i f r / f t )  0.003466 Area  l sq  f t )  339.33 2036.26 2125 .03  
0 Tota l  i c i s l  13000.00 Flow l c f s )  339.33 2036.26 2125.05 
Top W l d t h  I f t l  2763.90 Top ~ i d t h  (it) 

527.04 10114.24 2358.12 
V e t  ~ o t a l  i f t l s ~  2.89 Aug. v e l .  

365.89 640.15 1757.87 

Max Chl D p t h  l i t )  6.57 Hydi. ~ e p t h  l i t )  1 . 5 5  4.97 0.93 
1 .11  

Con". Tatsl l c f r )  220811.3 con". lcfs)  3.18 1 . 2 1  

Length Wtd. l f t l  550.22 Wetted per. { i t )  
8952.0 171745.4 40054.0 

Mi" Ch E l  ifC1 1319.77 Shear  I l b l s q  it) 366.22 642.52 1758.61 
Alpha 2.34 S t ream Power l l b l i r  0.20 0.69 

0.31 
0.25 

F r ~ f n  Loss l f t l  2 .65  Cum v ~ l u m e  i ac re - f t l  3.41 0.29 
C 6 E LO55 i f t l  O.00 C Y ~  SA (acres) 107.29 1586.88 969.89 

65.64 328.96 311.98 

Warning: Divided flow computed for  this cross-section. 
w a r n i n g :  The l o s s  was g r e e t e r  than 1.0 f t  10.3 mi. between the  

and PieviouI cror. s e c t i o n .  This nay l n d l c e t e  t h e  need fo r  a d d i t i o n e l  cross 

CROSS SECTION OUTPUT P r o f i l e  " 2 1 3  flow 

E.G. Elev l f t )  
Vel Head ( f t l  

1327.68 Element 
0.42 W t .  n-va l .  

l e f t  08 Channel ~ i g h t  08 
W.S. Elev i f e l  1327.26 Reach  en. [ f t )  

0.058 0 . m 8  0.110 
Clit W.S. i f t )  1326.29 Flow ~ r e a  l r q  f t l  

530.00 5e7.53 565.00 
E . G .  Slope i f t l f i l  0.003769 ~ r e a  i s q  f t )  769.49 2630.38 4006.38 
0 Tota l  i c f r l  23000.00 Flow [ c f ~ )  

769.49 2630.38 4005.38 
TOP Wldth ifL) 3509.21 TOP width r r t )  1546.28 16074.31 5379.42 
Vel Tota l  ( f t / s l  3.11 R u g  v e l .  i r t ls )  532.51 645.20 2331.50 
Max C h l  ~ ~ t h  i f t i  l.49 H~ydr. ~ e p t h  ( t t )  2.01 6.11 1 . 4 5  

1.34 
 con^. T o t a l  icfs) 374634.9 Con". ( c f 5 ]  a.08 1.12 
Length ~ t d .  / i c l  551.05 Wetted per. ( r t )  25186.5 261826.0 87622.5 
Mln Ch E l  lfL) 1319.77 Shear  ( l b l s q  r t l  532.85 647.65 2132.35 
Alpha 0.31 

2.78 Stream Power i l b l i r  0.96 0 . 5 8  
0 . 4 0  

Frctn ~ o s s  i f t )  2 - 5 7  Cum Vhlume l a c r e - f t )  5 .84 0 . 8 4  
C 6 E Loss l f t )  0.00 Cum 511 (acres) 392.84 2325.57 1126.53 

19d.63 350.18 581.89 

Warning: Divided flow computed f o r  this crasa.recrion, 
The l o s s  was g r e e t s =  than  1 . 0  f t  10.3 m i ,  between the 

and previous This may i n d i c a t e  t h e  need for  =ddltional crosJ 

CROSS SECTION OUTPUT e r o f l l e  n t u r l  

E . G .  E l e Y  i f t ]  1328.44 Element 
Ye1 Head i f t l  0 . 4 6  wt. n-val .  L e f t  08 channel  = igh t  OB 
W . S .  E I ~ V  l i t )  1327.98 Reach Len. (it) 

0.058 0.038 0 . 1 1 0  
c r i t  W.S. l i t )  1326.97 Flow ~ i e a  i sq  re) 530.00 547.53 565.00 
E . G .  Slope I f t / f t )  0.003999 Area irq f t ]  1183.03 3112.41 5748.30 
0 Total l c f s i  33000.00  law 1 ~ f . j  1183.03 3112.47 5148.30 
Tap Width i f t )  3842.16 Top width i f t )  

2915.23 20895.18 9189.58 
Vel Tota l  l f t l r ~  3.29 R v a .  v e l .  i f t / ~ )  

630.30 693.31 2518.14 
Max Chi Oprh I f f )  

8.21 HW. nep th  i f f l  2.46 6.71 1.88 
1 .50  

Con". Tota l  I c f s )  521841.0 can". icfy) 4 . 4 9  2.28 
Length wtd. lfr) 551.36 Wetted per. ( r t )  46099.8 330424.4 145318.8 
Mix ,  Ch El l i t )  1319.77 Shear  I l b / ~ p  It)  630.65 695.78 2519.41 
Alpha 

2 . 7 6  Stream ~ o ~ e r  i l b / f t  0.47 1.12 1 . 1 5  
0.57 

FrCfn LO55 l f t )  
2.6' Cum Volume l a c r e - f t )  7.50 0.91 

C d E LOSJ l f t i  0.01 Cum SA (acres1 
696.14 2819.04 1768.97 
290.97 358.97 739.35 

lilna 2000 
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Warning: Divided flow computed ror thrs crasr-sect,on. 
The energy l o r =  was greater than 1 . 0  f t  10.3 

hetween the current and = e r t i o "  T h i s  may indicate the need fo r  addr~iona~ 
aecrlons. 

FLOW DISTRIBUTION OUTPUT Profile #1/3 flow 

Right sta 
fftl 
9552.93 
9184.03 
10015.14 
RB 10246.24 
10415.84 
10585.414 
10755.05 
10924.65 
11094.25 
11253.85 
11433.15 
11603.05 
11112.66 
11942.26 
12111.86 
12281.46 
12451.07 
12620.61 

W.P. 
Iftl 

366.22 
232.20 
231.88 
178.44 

102.04 
42.85 
169.60 
169.60 
169.50 
169.61 
169.61 
169.60 
54.20 
64.53 
169.82 
169.61 
1 3 1 . 8 2  

Hydr D. 
Iftl 
0.93 
2.94 
3.88 
2.59 

0.18 
0.07 
0.24 
0.92 
1.00 
1 . 3 6  
1.60 
1.04 
0.54 
4.07 
2.62 
0.83 
0.84 

Velocity 
iftlsl 
1.55 
4.63 
5.58 
4.21 

0.21 
0.13 
0.30 
0.79 
0.97 
0.91 
1.06 
0.79 
0.51 
1.96 
1.47 
0 . 5 8  
0.58 

Warning: Divided flow computed for this crass-section, 
The loss was oreater than 1.0 ft 10.3 ml , between the 

cross Section. Thrs may indicate the need far 
sections. 

FLOW DISTRIBllTION OUTPUT Profile "213 flow 

Left sta 
Iff1 
8593.00 
LB 9552.93 
9784.03 
10015.14 
10246.24 
10115.84 
10585.44 
10755.05 
10324.61 

Right spa 
Ifti 
9512.93 
9784.03 
10015.1e 
RE 10246.24 
10415.84 
10585.4+ 
10155.05 
10924.65 
11094.25 
11263.85 
11433.45 
11603.06 
11772.65 
11962.26 
12111.86 
12281.46 
12651.01 
12620.67 
12790.21 

W.P. 
fftl 

532.81 
232.20 
231.88 
183.18 
126.50 
169.61 
169.60 
169.60 
169.60 
169.60 
169.61 
169.61 
169.60 
106.03 
170.12 
159.82 
169.61 
169.62 
63.81 

Hydr D. 
lfti 
1.45 
3.86 
4.80 
3.43 
0.27 
0.98 
0.84 
1.16 
1.85 
2.32 
2.28 
2.52 
1.97 
0.88 
2.02 
3.55 
1.75 
1.55 
0.21 

velocity 
lftlsl 
2.01 
5.83 
6.71 
5.40 
0.34 
0.82 
0.73 
0.92 
1.25 
1.45 
1.44 
1.5e 
1.30 
0.76 
1.32 
1.93 
1.20 
1.11 
0.29 

Warning: Divided flow computed for this crass-recrian. 
Warning; The loss was greater than 1.0 ft 10.3 hetween the and previous cross 

section. This may iidicate the need for additlanai cross 

FLOW DISTRIBUTION OUTPUT Profile #full 

Left sta 
!F+, 

Right sea 
lfti 
9152.93 
9781.03 
10015.lrl 
RB 10246.24 
10415.841 
10585.44 
10751.05 
109241.65 
11094.25 
11263.85 
11433.45 
11603.06 
11712.66 
11942.25 
12111.85 
12281.46 
12651.01 
12620.67 
12190.27 

W.P. 
lftl 

630.55 
232.20 
231.88 
231.70 
169.61 
169.61 
169.60 
169.60 
169.60 
169.60 
169.61 
169.61 
169.60 
169.58 
170.12 
169.82 
169.61 
169.62 
144.21 

8 conv. 

8.83 
21.32 
29.11 
12.86 
0.34 
1.04 
0.90 
1.24 
2.07 
2.76 
2.70 
3.07 
2.24 
0.53 
2.31 
4.85 
1.95 
1.69 
0.17 

HYdr D. 
Iftl 
1.88 
4.58 
5.52 
3.38 
0.86 
1.69 
1.55 
1.88 
2.56 
3.04 
3.00 
3.24 
2.68 
1.13 
2.74 
4.26 
2.47 
2.21 
0.63 

Warning: Divided flow computed for this cross-ssctlon. 
The 1034 greater than 1.0 it 10.3 ml. between the current and prevlour crass 
section. This may indicate the need for additional aectians, 

CROSS SECTION RIVER: New River 
REiiCHi  Lower RS: 14.653 

INPUT 
Description: Right end point of crass section is sxrended by 380 feet to 

1""s 2000 
New River Spiilway Inundation study. PCD 97.04 

Forihc In, 211 and b l i  pmf Page 78 of277 



Bank S t a :  Right Lenqths:  L e f t  channel  night Coeif Expan, 
9514.9310148.59 465 536.63 man ... . L . 3  

CROSS SECTION OUTPUT ~ r a f l l e  n1/3 flow 

E.G. Elev 1 f t 1  
Vel Head ffL1 

1324.19 Element 
0.35 Wt. "-Val. 

L e f t  OB Channel n i g h t  OB 
W.S. c l e v  f f t l  1323.84 Reach 

( f r ]  
0.058 0.038 0.110 

crit  W . S .  1 f t 1  1323.37 Flow 
area i s q  f t l  

465.00 536.63 480.00 
E.G. s lope  i f r / f ~ )  0.006221 Area l aq  r t ]  

391.80 1548.56 2345.24 
Q T o t a l  l c f r l  13000.00 Flow lcfs)  391.80 1568.56 2345.24 
Top Width l f t l  3214.20 Top Width ( i t )  

1020.72 8776.64 3202.64 
v e l  ~ o f a l  ~ f r / ~ l  3.03 Avg. vel .  (ftis) 323.22 620.42 2210.56 
Max Chi Dpth I f f )  6.54 Hydr. Depth f r r ]  2.51 5.67 1.21 

1.37 
con". ~ o t a l  ( C C J I  164825.3 con". ( c f s ]  2.50 1.03 
Length wtd. f f t l  521.63 W e t t e d p a r .  ( f t ]  

12941.5 111277.9 40605.9 
M l n  Ch E l  f f t l  1317.90 Shear  l l b / s q  ft) 

323.65 621.62 2273.13 
Alpha 2.46 Stream powsr 11b/fi 0 . 4 7  0.97 

1.22 
0.40 

FTCf" Loas l f t l  
2.75 Cum Voluine [acre-r:) 5.48 

0 . 5 5  
C d E LOSS 1fLl 0.01 Cum SA lacrer)  

102.85 1563.95 440.90 
61.45 321.03 285.86 

Warning: Divided f low computed f u r  t h i s  crors-section. 
warning;   he energy  L O ~ J  greater than 1.0 i t  10.3 ml. between t h e  

and previous oo,, ? h i s  may i n d i c a t e  t h e  need f o r  a d d i t l o n a l  sections, 
CROSS SECTION OUTPUT ~ ~ o r i l ~  n2/3 flow 

E.G. ELev l f l )  
. Vel ~ e a d  f f t ~  

1325.11 Element 
0.45 W t .  n-val. L e f t  08 Channel ~ i g h t  OB 

W.S. ElsY l f t l  1324.66 Reach Len. I f t )  0.058 0.038 O.l]o 
crit W.S. , f t l  1324.06 Flow Area f s q  f i l  

465.00 536.63 480.00 
E . G .  Slope l F f / l r )  0.006153 Area l r q  f t )  

767.61 2068.32 4820.89 
Q Tota l  / c i s )  23000.00 Flow fcfs]  

767.61 2068.32 4420.89 
Top Width I f t )  3900.65 Tap Width l f t ]  

1812.12 13942.72 1245.15 
Vel ~ o t a i  l f t / s )  3.17 Avg. v e l .  ( ~ L / S )  602.47 633.66 2554.13 
Max C h l  Dpth f f t l  7-35 Hydr. ~ e p t h  ( f t )  2.36 6.74 1.27 

1.64 
Con". Total l c f s l  293203.7 con". icrs)  3.26 1.66 
Length WLd. f i t )  516-85 Wetted Per.  ( f t ]  23100.9 177741.5 92361.2 
Nin Ch El I f t l  1317.90 Shear l lb l sq  f t l  

602.93 634.86 2561.30 
Alpha 2.87 Sfreem Power l lb / rL  s~ 0.49 1.25 1.15 

0.64 
Frcfn Loss l f t l  2-75 cum volume 1ecrs-fL) 8.44 1.04 
C 6 E Loas l f t l  0-01 Cum SR lacres, 

383.49 2297.14 1071.88 
1 8 1 . 7 2  342.14 549.49 

Warning: Divided flow com~uied f o r  this cross-section. 
Warning: The energy l o s s  was g r e a t e r  than  1.0 f t  10.3 nr ; .  between the current and previous cm,e 

section. This  may i n d i c a t e  t h e  need f o r  
oo,s JecLiuns, 

moss s a c ~ i a ~  OUTPUT P r o r i l e  #full capacity 

E.G. EleY f f t l  1325.77 Element 
Ye1 Head f f t l  0.52 W t .  o-val .  L e f t  00 Channel ~ i g h r  08 
B . S .  Elev l f t l  1325.25 Reach k n .  ( i t )  0.058 0.038 0110 
crit  W.S. f f t )  1324.66 Flow Area l sq  f t j  

465.00 536.63 480.00 
E.G. Slope I f r i f t )  0.006134 Area l sq  f t )  1153.28 2440.46 6033.48 
Q Tota l  j c f s l  33000.00 Flaw lcfs]  1153.28 2440.46 6033.48 
Top Width l f t l  q160.86 Top width ( f t )  3226.51 18340.99 11132.50 
Ye1 ~ o t a l  l f t / s )  3-43 Avg. Vel. i f t l s ]  

700.03 633.66 2827.17 
Max Chl o p t h  l f i i  7.g5 Hydr. Depth if:] 2.80 7.52 1 . 6 5  

1.89 
Can". Total lcfs)  421342.8 con". f c f a ]  3.81 2.13 
Length Wtd. l f t l  513.41 Wetted Per. ( f t j  41196.0 234177.1 145959 .7  
Min Ch E l  1PtI 1317.90 Shear  l l b / s q  f t ~  

700.49 634.86 2830.02 
Alpha 2.84 Stream power f l b / i t  5~ 0.63 1.47 0.82 
Frsfn Lose 1PL) 2.72 Cum volume i ac re - f t )  

1.76 11.06 1.55 
681.93 2184.14 l692.55 

June 2000 
New River Spiilwsvlnvndst~on study, FCD 97-04 
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C d E lass ffil 0.01 Cum SA (acres) 
282.88 350.63 704.68 

Warning: Divided flow computed far this cross-aection. 
Warning: The energy loss was greater than 1.0 ft 10.3 m .  betwesn the 

and previou4 SectLon. This may indicate the need ear additional 5r054 

FLOW DISTRIBUTION OUTPUT Praflle #If3 flaw 

Left S t a  Right s t a  
lftl 

Flow 
Iftl 

Area 
lcfsl lrqftl 

W.P. 5 Con". Hydr D. v e l ~ ~ ~ r ~  
8405.00 9514.93 1020.72 321.80 323.65- lftl 7 , 0 5  ffL1 fft/rl 
LB 9114.93 9726.15 1778.62 394.33 211.86 13.68 1.21 2.61 
9726.15 9937.37 2532.22 486.87 211.29 ig.4g 1.87 4.51 
9937.37 RE 10148.59 4465.61 667.35 1 9 8 . ~ ~  34,31 2.31 5.20 
10148.59 10341.73 60.32 8 7 . 9 6  175.68 3.37 6.69 
10341.13 10534.86 91.46 117.01 193.14 0.46 0.50 0.69 
10534.86 10728.00 72.96 102.11 193.14 0.70 0 . 6 1  0.78 
10128.00 10921.14 141.42 151.99 193.17 0.56 0.53 0.71 
10921.141 11110.27 801.25 432.24 193.18 1.09 0.79 0.93 
11114.27 11307.$1 324.78 250.29 193.14 6.21 2.26 1.87 
11307.41 11500.55 537.46 338.61 193.14 2.10 1.30 1.30 
11500.55 11693.58 104.36 126.65 193.14 4.13 1.75 1.59 
11693.68 liB86.82 30.04 58.01 177.60 0.80 0.66 0.82 
11886.B2 12079.96 705.50 369.46 159.71 0.23 0.33 0.52 
12079.96 12273.09 149.86 148.9B 168.43 5.43 2.34 1.91 
12213.09 12a66.23 166.72 134.93 112.06 1.15 0.88 1.01 
12466.23 12559.37 10.50 26.93 126.61 1.28 1.21 1,24 

0.08 0.21 0.39 

Warning: Divided flow computed for this Erorr-section. 
Warning: The energy loss was greater than 1 . o  ft 10.3 m ~ .  betwesn the 

previous crosj Section. This may indicate the need for additional cross 

FLOW DISTRIBUTION OUTPUT Profile X2/3 €law 

Left S L ~  
lftl 
8405.00 
LB 9514.93 
9126.15 
9937.31 
10148.59 
10341.73 
10534.85 
10728.00 
10921.1# 
11114.27 
11307.41 
11500.55 
11693.68 
11885.82 
12079.96 
12273.09 
12466.23 
12659.37 

Right SLa 
i f i l  

Area 
i s q  Efl 
767.51 
568.06 
660.60 
819.66 
245.29 
215.87 
261.03 
310.85 
591.10 
409.15 
497.46 
285.51 
216.69 
526.45 
306.51 
260.30 
173.29 
60.82 

W.P. 
fftl 

602.93 
211.86 
211.29 
211.71 
193.35 
193.14 
193.14 
193.17 
193.18 
193.i41 
193.14 
193.14 
193.18 
194.83 
193.11 
112.50 
193.23 
114.99 

Hydr D. 
ffti 
1.27 
2.69 
3.13 
3.98 
1.21 
1,43 
1.35 
1.61 
3.06 
2.12 
2.58 
1.418 
1.12 
2.73 
1.59 
1.51 
0.90 
0.35 

Velocity 
f€t/~I 
2.36 
5.83 
6.46 
7.57 
1.25 
1.31  
1.30 
1.46 
2.24 
1.75 
2.00 
1.38 
1.15 
2.05 
1.45 
1.40 
0.39 
0.53 

Warning: Divided flow computed for this ~ r ~ s ~ - ~ ~ ~ ~ i ~ ~ .  
Warning: The energy loas was greater than 1.0 ft 10.3 ml. betWeen ths 

and crass section. This m a y  indicate the need far additional aectionJ. 

FLOW DISTRIBUTION OUTPUT Profile #full capacity 

Left s t a  ~lght s t a  
lftl fft1 
8405.00 9514.93 
10 9514.93 9725.15 
9726.15 9937.37 
9937.37 RB 10148.59 
10148.59 10341.73 
10341.73 10534.86 
10534.86 10728.00 
10728.00 10921.14 
10921.14 11114.21 
11114.27 11307.41 
11307.41 11100.55 
11500.55 11693.68 
11693.68 11886.82 
11886.82 12079.96 
12079.96 12213.09 
12273.09 12466.23 
12166.23 12659.37 
12659.31 12852.50 
12852.50 13045.64 

Area 
is', ftl 
1153.28 
692.10 
78$.55 
961.11 
358.72 
389.30 
374.45 
424.28 
704.52 
522.51 
610.89 
398.93 
330.12 
640.38 
420.00 
365.61 
286.12 
173.60 
33.39 

W.P. 
(€ti 

700.49 
211.86 
211.29 
211.l1 
193.35 
193.14 
193.141 
193.17 
193.18 
193.14 
193.14 
193.14 
193.18 
194.83 
193.17 
181.43 
193.23 
193.14 
129.64 

Hydr D. 
Iftl 
1.55 
3.28 
3.7, 
4.56 
1.86 
2.02 
1.94 
2.20 
3.65 
2.71 
3.16 
2.07 
1.71 
3.32 
2.17 
1.96 
1.48 
0.90 
0.26 

Warning: Divided flow computed for rhls crass-section. 
Warning: The energy loss was greater than 1.0 ft 10.3 ml . between the current and previous croar 

Section. This may indicate the need for addliianill 

CROSS SECTION RIVER: New River 
REACH: Lower RS: 14.599 

INPUT 

New River Spillway Inundation Study. FCD 97-04 
Failhe li3.213 andfillpmf 



Manning's n v a l u e s  ""a= 5 
S t *  Val S t*  n Val S t a  n "a1 ste val Sta 

8240 .058 9200.52 .03810023.39 ,1110837.93 ,1111440.04 

Bank %a: L e f t  R w h t  Lengths:  t e f t  channel  ~ i ~ h t  Coerf Expan 
9200.5210023.39 400 542.23 607 

1 . 3  

CROSS SECTION OUTPUT P r o f i l e  11113 f l o w  

E.G.  EleY l f t l  
Vel Head l f r j  

1321 .43  Element 
0.32 W t .  "-mi. 

L e f t  00 Channel ~ i g h t  OB 

W . S .  Elev i f t i  1321.11 Reach Len. ( t f ]  
0.058 0.038 0.110 

crit  W.S. f f t )  1320.20 Flow Area lsq f t l  
400.00 542.23 607.00 

E .G.  Slope l f r l f t i  0.004362 lirea laq f t l  199.81 2139.18 2 0 7 2 . ~ ~  
Q Total f c f s l  13000.00 n o w  lcfs)  199.81 2139.18 2072.55 
~ o p  n l d t h  i f e l  3259.11 TOP width f f t )  

208.61 10668.71 2122.68 
V e l  Total l f t / s ]  2 . 9 5  Avg. vei. l i t / r ]  

415.41 792.28 2052.02 
Mar Chl Dpth l f t l  6 . 0 4  H y d r  Depth l i t )  1.04 4.99 0.48 

1.02 
Conv. Tota l  l c f s ]  196835.1 con". I ~ ~ ~ J  2 .70  1 . 0 1  

Length Wtd. I f t l  560.65 Wetted P e r ,  ( i f ]  
3158.5 161536 .7  32139.9 

Min Ch E l  i f t )  1315.07 Shear  f l h l s q  i t 1  415.65 797.13 2053.51 
n lpha  2 . 3 7  Stream Power I l b l f t  s)  0 .13  0.13 

0.1e 
0 . 2 7  

FrcCn loss i f f )  2 . 4 7  Cum Volume l a c r e - f i )  
3 . 6 4  0.28 

C 6 E LOSS l f t l  0.04 Cum SR l ac ie r )  99.69 1581.23 415.56 
57.50 312.33 262.04 

Warning: Divided f low computed tor this cross-section, 
Wa="lng: The 1038 was g r e a t e r  t h a n  1 . 0  f t  10.3 mi. betwesn the and cross 

S e c t i o n ,  This may i n d i c a t e  t h e  need f o r  a d d i t i o n a l  cross 

CROSS SECTION OUTPUT P r o f i l e  #2/3 f low 

E.G. Elev ( f t i  
V e i  Head l i t )  

1322.31 Element 
0.41 W t .  n-Val. 

L e f t  08 Channel Right  oa 
W . S .  Elev l f t )  1321.93 Reach =en. l f i )  0.058 0.038 0.110 
crit W.S. l f t l  1321.23 Flow Rrea l sq  f t )  

400.00 542.23 507.00 
E.G. Slope l f t l f t )  0.004514 Rrea l s q  f t )  578.85 2813.25 4036.97 
Q T o t a l  f c f a l  23000.00 Flow l c f s )  518.85 2813.25 4035.97 
Top Width ( f t ]  4042.46 Top width ( f i )  1103.56 16779.64 5115.80 
Vel Tota l  i i i l s j  3.10 A Y ~ .  vel. 1 f t l s l  

499.62 822.87 2 7 1 9 9 7  
Max Chl Dpth I f t i  5 . 8 6  Hydi .  Depth l f t )  1 . 9 1  5 .96  1 .16  

1.27 
Con". ~ a t a l  l c f a )  340828.3 Conv. l c f s j  3.42 1.48 
Length wtd. i f r ~  161.17 wet ted  per,  I ~ L J  16353.2 248651.2 75824.0 
Min Ch E l  l f t i  1315.07 Shear  I l b l s q  f t j  499.87 827.85 2721.73 
Alpha 2.76 Stream Power l l b / f i  a ]  0 . 3 3  0.97 

0.63 
0 .62  

F r c t n  Loss l f t l  2.47 Cum volume l ac re - f r )  5.76 0 .51  
C 6 E LOSS i f t i  0.05 Cum SA l ec res )  

376.31 2267.07 1025.28 
181.84 333.17 539.83 

Warning: Divided flow computed f a r  t h i s  crops.rection, 
warning: The l o s s  was greater than  1.0 f t  (0.3 m).  between the  

previous cross a=t ion .  This indicate t h e  need f a r  a d d i t i o n a l  cro.. 

CROSS SECTION OUTPUT P r o f i l e  # f u l l  

E.G. Elev l f t )  
Ye1 Head l f t l  

1323.03 Element 
0 . 4 7  W t .  "-Val. L e f t  08 Channel ~ i g h t  08 

W . S .  EleY f r t i  1322.56 Reach Len.  f f t ]  
0.058 0.038 0.110 

C r i t  W . S .  i f t )  1321.79 Flow Area f s q  i t ]  
400.00 5e2.23 607.00 

E.G. Slope ffL1fLI 0.004485 ~ r e a  l s q  ft) 900.24 3328.04 5769.95 
Q T o t a l  l c f r l  33000.00  lo^ I C ~ S )  900.24 3328.04 5769.95 
Top Wldth l f t l  4166.61 Top width ( ~ L J  

2212.03 22035.75 8752.21 
V e l  ~ o t a l  f f t l s )  3 .30  A".. e e l .  l fk r )  525.05 822.87 2818.6s 
Max Chl Dpth I E L I  7 .49 HYdr. ~ e p t h  i f f )  2.46 6 .62  

1 . 7 1  
1 . 5 2  

Con". Tota l  f c f r )  432732.8 Canv. ( c f s ]  4.04 2 .05  
33028.5 329022.5 130681.8 



Length Wtd, Iff] 
Hi" Ch El lft] 

561.32 Wetted per. iff) 525.31 827.85 2820.47 

Alpha 
1315.07 Shear ilblsq f t l  0 . 4 8  1.13 0 . 1 7  

2.78 Stream Powei ilblft 51 
Frctn Lose Ifti 2.48 Cum Volume lacre-fi) 1.18 7.45 0.87 
C 6 E Loss iftl 670.97 2748.60 1627.12 

0.05 Cum SA lacreel 276.34 341.66 673.58 

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

FLOW DISTRIBUTION OUTPUT Profile 6113 f low 

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

~ection. This may indicate the need foi additional cross sections. 

FLOW DISTRIBUTION OUTPUT Profile 6213 flow 

Right S t e  
iftl 
9200.52 
9474.81 
9749.10 
RB 10023.39 
10218.93 

W.P. 
If:) 

439.87 
276.02 
274.64 
277.19 
195.86 
195.56 
195.54 
195.54 
195.57 
195.54 
195.55 
195.57 
187.38 
195.95 
195.74 
195.57 
135.54 
186.80 

Velocity 
iftl~l 
1.91 
6.01 
3.14 
6 . B O  
1.15 
1.01 
1.31 
1.39 
1.65 
1.73 
1.23 
0.84 
0.78 
1.21 
1.16 
0.62 
0.88 
0.34 

Warning: Divided flow computed for thla cross-section. 
Warning: The energy lor. was greater than 1.0 ft 10.3 mi. between the current and previous cross 

~ection. This may indicate the need for eddlrional ciob. 

FLOW DISTRIBUTION OUTPUT Profile itfull capacity 

Left eta 
ieti 
8240.00 
LB 9200.12 
3474.81 
9749.10 
10023.39 

Right SLa 
iftl 
9200.52 
9414.81 
974'3.10 
RB 10023.39 
10218.93 
10414.47 
10610.00 
10805.54 
11001.08 
11196.62 
11392.16 
11581.69 
11183.23 
11918.77 
12174.31 
12369.85 
12565.38 
12160.92 
12956.46 

area 
159 ftl 
900.24 
1219.09 
679.64 
1429.32 
422.01 
367.13 
485.03 
520.37 
635.54 
671.64 
451.49 
309.13 
281.85 
445.86 
426.62 
241.23 
322.84 
167.80 
21.40 

W.P. 
iftl 

525.31 
276.02 
274.64 
277.19 
195.86 
195.56 
195.54 
195.54 
195.37 
195.51 
195.55 
195.57 
196.22 
195.95 
195.74 
195.57 
195.54 
195.55 
81.16 

Velocity 
iftlsl 
2.46 
6.75 
4.59 
7.48 
1,46 
1.33 
1.60 
1.68 
1.92 
1.99 
1.53 
1.19 
1.11 
1.51 
1.47 
1.00 
1.22 
0.79 
0.36 

Warning: The energy lass was greater than 1.0 e t  10.3 ml. between the current and previmr cross 
section. This may indicate the need for additional cross sections. 

CROSS SECTION RIVER: New River 
REACH: Lower R S i  14.495 

Nsw River Spillwsy Inundation Study, PU) 97-04 
Poi the 113,213 and bll pmf 



INPUT 

Manning's n values num- 7 
Sta n Val S t a  n Val s t a  n val  st. 5Ta 

8746 ,058 9262.39 .03810074.18 .1110703.41 ,1111560.78 , ,,, 
12033.38 ,1112143.51 .I1 

Ban* Sfa :  Left Right Lengths: Left channel ~ i ~ h t  Coeff Concr. ExDan 
9262.3910074.78 605 561.68 523 

. I  .3 

CROSS SECTION OUTPUT Profile X113 flow 

E.G. = l e v  ifr) 
Vel ~ e a d  ifr~ 

1318.92 Element 
0.17 Wf. "-Val. 

Left 08 Channel Right 08 
W.S. Ele" ift] 1318.75 Reach Len. (ft) 

0.038 0.110 

CIit W.S. iftl 1 3 1 8 . 0 0  Flow Area irq ft) 605.00 561.68 523.00 
E.G. Slope lftlftl 0.004419 Area isq it] 1685.67 4330.48 
Q Total icfsl 13000.00 Flow icfs) 1685.67 4310.68 
TOO Width iftl 1613.61 TOP Width ifti 

7269.50 5730.50 

Vel Total lftlri 2.16 L-W. vei. ifrlsl 785.89 2827.71 
Max Chl Dpth iftl 6 . 5 9  Hydr. Depth (fi] 4.31 1.32 

Con". ~otal icfsi 195565.6 con". icfm] 2.11 1.53 

Length Wtd. ift] 547.06 Wetted per. ift) 
109358.8 86206.8 

Min Ch El lft] 1312.16 Shear ilblsq ftl 788.80 2831.95 
~lpha 2.39 Strean Power ilblft 0.59 0.42 
Frctn LOSS iii] 2.90 Cum volume (acre-ft] 2.54 0.56 

C d E Loss ifti 0.04 Cum SA iacres] 98.77 1517.43 371.94 
55.60 302.51 228.04 

Warning: Divided flaw computed far this cross-sectiun, 
Warning: The loss was greater than 1.0 ft 10.3 m ~ .  between the end previous ciass Sectio*. This may indicate the need for additional 

CROSS SECTION OUTPUT Prof i le  8 2 1 3  flow 

E.G. Elev lftl 
Vel Head ifti 

1319.82 Element 
0.24 W t .  "-Val. left 00 Channel ~ i g h t  OB 

W.S. Elev ifii 1319.58 Reach Len. lit) 
0.058 0.038 0.110 

Crif W.S. Iftl 1318.48 Flow Area isq ft) 605.00 561.68 523.00 
E.G. Slope iftlftl 0.004253 ~ r e a  isq ff) 33.73 2352.73 6772.50 
Q Total lcfsl 23000.00 Flow icfsl 3 3 . 7 3  2352.73 5772.50 
Top Width ifti 3335.17 TOP width lit] 

25.86 12158.12 10815.41 

Vei ~ofal iftlai 2.51 Avg. vel. iftlsl 
108.51 812.39 3014.27 

Max Chi Dpth iftl 7.42 Hydr. Depth ift) 0.77 5.11 
0.31 

1.60 
con". Total icfs) 352683.5 Con". I C ~ S J  2.90 2.25 

Length Wtd. ifti 542.91 Wetted Per. ift] 
396.6 186442.7 165844.2 

MI" Ch El lftl 1312.16 Shear ilblsq ft) 
108.52 815.51 3018.54 

Alpha 2 . 4 3  Stream Power llblft s~ 0.08 0.77 0.60 
Frctn loss ffti 2.84 Cum Volume (acre-ft] 0.06 3.96 0.95 
C 6 E Loss iftl 0.01 Cum SA iecrea] 3 7 3 . 4 9  2234.92 949.37 

179.05 323.00 479.87 

Warning: The energy loss greeter than 1.0 et 10.3 m ~ .  between and previouj cross Section. This may indicate the need for 
cross sections. 

CROSS SECTION OUTPUT Profile Ufull capacity 

E.G. E l e ~  jPLl 
Vel Head iftl 

1320.50 Element 
0.31 W t .  n-"el. 

Left 08 channel ~ i g h t  OB 
W.S. Elev iiL1 1320.19 Reach Len. (it] 0.058 0.038 0.110 
Crit W . S .  ifti 1 . 1  Flow ~ r e e  isq fti 

605.00 561.68 523.00 

E.G. Slope iftlftl 0.004352 Area lsq it] 125.22 2850.75 8656.33 
Q Total icfsl 33000.00 Flow icfS) 125.22 2850.71 8556.33 
TOP width ifil 4121.86 TOP width ifti 158.35 16938.87 15902.79 
Vel  Total ifflr) 2.84 Avg. vel. iftls) 

193.50 812.39 3115.97 

Max Chl Dpth lftl 8.03 Hydr. Depth lft] 1.26 5.94 
0.65 

1.84 
Con". Total lcfsl 500212.8 Con". icfs] 3.51 2.78 2400.2 256758.1 241053.9 

June 2WO 
New Rivu Spi1lw.a~ Inundation Study, PCD 91-04 

For the In. 213 and full pmf 



Lengfh Wtd, lftl 542.41 Wetted Per. lfk] 
Min ch El ifti 1312.16 Shear !Ib/rq fti 

193.50 815.51 3120.34 

alpha 2.45 Srrsam Power llblft s] 0.18 0.95 0.75 
~ r c t n  LOSS ift) 2.85 cum volume (acre-ft) 0.22 5.64 1,38 
C I. E LOSS IfLl 666.26 2110.15 1527.01 

0.01 cum SA lacreei 213.04 331.48 632.21 

Warning: The cross-section end point= had t o  be extended vertically fur the computed water surface. 
Warning: The energy loss was greater than 1.0 fi 10.3 m ~ .  between the current and previous cross 

section. This may indicate the need far additional cros. 

FLOW DISTRIBUTION OUTPUT Profile #1/3 flow 

Left Sta night s t a  Flow 
lfti 

A r e a  
ICLi 

W.P. 4 Canv. Hydr D. velocity 

LB 9262.39 9533.19 
icfsi irq it1 Iff1 

2738.14 648.96 270.88 21.07 
lfil lPt/11 

9533.19 9803.98 593.63 259.42 271.19 2.41 4.22 4 . 5 7  
9803.98 RB 10074.78 3937.12 777.29 246.74 10,29 0 . 9 5  2.29 
10074.78 10282.51 653.10 441.80 207.86 3.16 5 . 0 1  
10282.51 10490.24 668.14 448.28 20e.05 5.02 2.13 1.48 
10490.24 10697.97 891.61 533.58 208.86 5.14 2.16 1.49 
10697.97 10905.71 440.15 348.70 2 0 1 . 9 1  6.86 2.51 1.67 
10905.71 11113.44 686.83 455.26 207.76 3.39 1 . 6 8  1.26 
11113.44 11321.17 765.32 485.86 207.82 5.28 2.19 1.51 
11321.17 11528.90 594.13 417.34 207.77 5.89 2.34 1.58 
11528.90 11135.63 71.07 116.72 207.74 4.17 2.01 1.42 
11736.63 1194a.36 134.91 166.40 192.74 0.55 0.56 0.61 
11944.36 12152.09 205.97 221.34 208.51 1.04 0.86 0.81 
12152.09 12359.83 256.40 2 4 8 . 7 5  2 0 1 . 0 0  1.58 1.07 0.93 
12359.83 12567.56 135.89 172.24 207.83 1.97 1.25 1.03 
12561.56 12775.29 199.11 216.57 207.73 1.05 0 . 8 3  0.79 
12775.29 12983.02 27.21 57.66 150.37 1.53 1.011 0.92 

0.21 0.38 0.47 

Warning: Divided flow computed for this cross-section. 
Warning: The energy 103s was greater then 1.0 ft 10.9 

between the current and Section. This may indicate the need for additional cross 

FLOW DISTRIBUTION OUTPUT Profile # 2 / 3  flow 

Left s t a  
lfti 
8146.00 
LB 9262.39 
9533.19 
9803.98 
10074.IB 
10282.51 
10490.24 
10691.97 
10905.71 
11113.44 
11321.17 
11528.90 
11136.63 
11944.35 
12152.09 
12359.83 
12561.56 
12775.29 
12983.02 

Right S t a  
lftl 

Area 
isg ftl 
33.73 

874.09 
485.06 
993.58 
614.89 
621.31 
706.67 
521.79 
628.36 
658.95 
590.43 
289.81 
338.21 
394.43 
421.52 
345.33 
389.66 
222.36 
28.67' 

Hydr D. 
lfti 
0.31 
3.23 
1.79 
3.61 
2.96 
2.99 
3.40 
2.51 
3.02 
3.11 
2.84 
1.40 
1.63 
1.90 
2.03 
1.66 
1.88 
1.07 
0.27 

Velocity 
Ift/SI 
0.77 
5.32 
3.60 
5.80 
1.79 
1.80 
1.96 
1.60 
1.82 
1.87 
1.74 
1.08 
1.20 
1.33 
1.39 
1.22 
1.32 
0.91 
0.36 

Warning: The energy loss war greater than 1.0 ft 10.3 mi. between the current end previous cross 
~ection. This may indicate the need far additional cross 

FLOW DISTRIBUTION OUTPUT Profile Ufull capacity 

Left st. 
ifti 
8746.00 
LB 9262.39 
9533.19 
9803.98 
10074.78 
10282.51 
10490.24 
10697.91 
10905.71 
11113.44 
11321.17 
11528.90 
11136.63 
11944.36 
12152.09 
12359.83 
12561.56 
12775.29 
12383.02 

Right Sta ,*+, Area 
isq ftl 
125.22 

iO40.li) 
6 5 1 . 0 1  

1159.59 
742.24 
768.72 
834.02 
649.14 
755.10 
786.30 
117.18 
417.16 
465.61 
521.78 
548.87 
412.67 
517.01 
149.71 
129.64 

W.P. 
lfti 

193.50 
272.50 
271.19 
211.82 
207.96 
208.05 
208.86 
207.91 
207.76 
207.82 
207.11 
207.74 
207.84 
208.51 
209.09 
201.83 
201.73 
207.73 
201.83 

Hydr D. 
lftl 
0.65 
3.84 
2.40 
4.28 
3.57 
3.60 
4.01 
3.12 
3.64 
3.19 
3.46 
2.01 
2.24 
2.51 
2.64 
2.28 
2.49 
1.68 
0.62 

warning:   he cross-section end paints had to be extended vertically for the computed water surface. 
Warning: The energy loss was greater than 1.0 f t  (0.3 mi. between the current and previous cross 

section. This may indicate the need far additional .eceionr. 

New River Spillway Inundation study, FCD 97-04 
For the In, U3 and full pmf 



CROSS SECTION RIVER: New River 
REACH: Lower RS: 1 4 . 3 7 9  

INPUT 
Descwtian: R w t  end point of crol;a section i~ extended by 600 feel to 

elevation 1317.3 based on ACDC %OMS topography XD 90-19. 
station Elevation Data num= 1 0 .  .. . 

Ele" S t a  Elev sta Elev s t a  ele" sta ~l~~ 
1311.9 8877.86 1311.02 8889.61 1318.32 8913.38 1318.08 8962.56 1 ~ 8 . 0 4  
1317.6 9062.14 1316.78 9072.18 1317.66 9107.4 1317.45 9155.18 1317.54 
1311.3 9284.44 1316.99 9407.47 1316.45 9507.48 1316.35 9565.28 1316.5 
1311.1 9595.64 1312.54 9614.48 1313.79 4659.2 1313.33 9582.12 1310.93 
1308.7 9710.31 1307.97 9718.8 1313.21 9729.29 1315.83 9801.52 1316.29 
1316.2 9907.34 1316.27 9410.44 1316.58 9485.59 1309.1810107.59 1312.77 
1313.310202.48 1313.2810214.19 1113.7810242.77 1313.6110266.53 1 3 1 3  

1311110321.28 1314.4910375.86 1313.3410404.88 1312.3810442.62 1312.27 
131110508.25 1315.2410567.01 1315.5910605.13 1316.110615.59 1313.89 
131510658.44 1313.6410108.14 1313.76 10748.7 131~.3310~88.08 1312.72 

1312.110840.28 1312.7210853.23 1314.9710890.56 1313.210918.14 1312.46 
1310.910963.11 1310.6610981.31 1315.1311004.24 1315.0511010.56 1314.82 
1314.211226.69 1313.9511307.79 1313.9911385.61 1314.1311P01.83 1314.43 
1315.211483.58 1315.8511495.37 1314.6111501.57 1314.411125.15 1315.43 
1316.111701.91 1316.0411757.98 1315.6111780.57 1315.5811794.09 1316.57 
1316.211834.83 1315.3211881.07 131a.6511897.49 1316.1911959.58 1315.91 
1315.112056.34 1310.712072.41 1310.2912086.41 1314.6312105.29 1313.94 
1314.612142.65 1313.7512194.24 1314.0512225.81 1314.0812236.8# 1313.1 
1313.712284.18 13151312339.38 1315.3712391.27 1314.7712454.47 1315.08 
1315.312640.61 1314.912697.65 1315.3212142.32 1315.5512795.11 1314.2, 
1314.312869.91 1314.6512958.75 1314.191311q.15 1311.3 

Manning's n values "urn= 8 
S t a  n V a l  S t a  n Val Sta n val sta n val sta vili 
8862 ,058 9565.28 ,038 10175.5 .1110605.13 .1110981.31 .I1 

11483.58 .1112031.74 .1112086.41 .I1 

Bank %a: L e f t  Right Lengths: Left channel ~ i ~ h f  Coefi Conti. Expan 
9565.28 10175.5 515 505.75 502 

Blocked ObsLrvctionr nun- 1 
.I . J  

Sta L SLa R Elev 
8862 9072.lS 13l7.66 

CROSS SECTION OUTPUT Profile 81/3 flow 

E.G. EleY iftl 1315.99 Element 
Ye1 Head lit1 0.55 Wf. "-Val. Left 0s ~hsnnel ~ i ~ h t  08 

W . S .  Elev iici 1315.44 Reach Len. ifti 0.03B O i l 0  

CIiL W . 5 .  1ftl 515.00 505.75 502.00 
1314.96 Flow Area lsq ft) 

E.G. Slope iftflL1 0.006446 Area i ~ q  ft] 1217.70 2 8 4 1 . 5 3  
Q Total 1cf3l 13000.00 Flow (cfs) 1247.70 2 8 4 1 . 6 3  
Top Width Ift) 2697.09 Top Width (ft) 8898.61 4101.39 
Ye1 Total I f t l s )  3.17 Aug. Vel. iff/r) 359.76 2337.33 

nax chi ~ p f h  ifri 7.47 Hydr. ~ e p t h  ifti 7.13 1.44 
Con". ~ o i a l  lcfs) 161919.6 Conv, icfs) 3.47 1.22 
Length wtd. iifl 504.58 Wetted Per. ift) 110835.4 ilOS4.2 

M X ~  ch cl I ~ L )  1301.97 Shear ilbfsq if] 364.40 2340.33 
~ l p h a  3.52 Stream Power llbfit 1.38 0.49 
Frctn Loss ifti 2.52 Cum Volume (acre-ft) 9.83 0.71 
C 6 E 1055 lftl 0.08 Cum SA iacreo) 98.77 1498.52 328.81 

55.60 295.12 197.04 

Warning: Divided flow computed for this cross-section. 
warning: The energy lass was greater than 1.0 it 10.3 mi. between the current end previous crass 

section. This may indicate the need for additional crass section. 

CROSS SECTION OUTPUT Profile #2/3 flow 

E.G.  lev ifrl 1316.97 ~ l e r n ~ ~ t  
"el Head ( f t )  0.36 Wt. "-Val. Left OB channel ~ i g h ~  OB 

W.S. Elev i f f 1  0.058 0.038 
1316.60 Reach Len. ift) 0.110 

CKiL W.S. ,it> 515.00 505.75 502.00 
1316.29 Flow Area laq ft) 

E.G. Slope i f t / c L i  0.006710 Aree lsq fi) 32.38 1725.92 6162.65 

Q Total lcfsi 23000.00 Flow icfs) 32.38 1725.92 6162.66 
Top Width lftl 20.82 11412.78 11566.39 

3980.03 TOP Width  if^) 
Vel ~ o i a l  lft/si 2.90 Rug. Vel. (ftfs) 190.91 576.61 3212.52 

Max Chl Dpth ifti 8.63 Hydr. Depth lftl 0.64 6.61 1.88 
Con". Total (cfsl 280772.5 COO". lcfsi 0.17 2.99 1.92 
Length wtd. lfti 504.32 Wetted per. lit] 254.2 139321.6 141196.8 

 in ~h ~l lfti 1307.97 Shear ilbfsq it) 190.91 ' 581.89 3215.75 

alpha 2.78 Stream Power iib/it s~ 0 . 0 ,  1.24 0.80 
Frcin Loss lffl 0 . 0 5 '  8.22 

2.64 Cum Volume (acre-frl 1.51 
C 6 E Loss lftl 373.03 2208.62 812.31 

0.01 C w n  SA (acres1 176.97 314.04 442.49 

Warning: Divlded flaw computed for thia crors-section. 
Warning: The energy loss was greater than 1.0 ft (0.3 ml. between the current and previous c m s r  

aestion. This may indicate the need for additional crosa sections. 

CROSS SECTION OUTPUT Praf l le  iffull capacity 

E.G. Elev ift) 1317.65 Element 
Vel Head ifti 0 . 4  W t .  n-Val. 

left 08 Channel ~ i g h t  OB 

W.S. Eiev lit) 1317.24 Reach Len. (fci 0.058 0.038 0.110 
C r r l  W . S .  ifti 1316.58 Flow Area isq it] 515.00 505.75 502.00 
E.G. Slope ifilfi) 0.006597 Area /sq ft] 196.39 2108.10 8242.62 
a T O ~ ~ I  icis) 33000.00 F ~ O W  (c~s) 196.39 2108.10 8242.62 

300.36 15212.81 17486.17 

New River Svillwny lnundalion Study, FCD 97-04 
Poithe li3,UI andfull omi 



Top Width IfLl 
vel ~ o t a l  ifr/r: 

4285.63 Top wldth ift] 
3.13 AVQ. V e l .  llt/~! 

311.68 610.22 3363.73 
NOX Chi DPLh ifti 1.53 9 . 2 7  Hydr. Depth jft: 7.22 2.12 
con". Total lcfsr 406284.1 con". icfs) 0.63 3.45 2.45 
~ength ntd. ifrl 504.40 Wetted p e r .  ire: 3697.9 187295.1 215291.2 
~ l n  ch El iftl 1307.97 Shear ilblsq ft) 311.68 615.14 3366.95 
~ l p h a  0 Stream power 11b/ft $1 0.25 1.41 1.01 
Frctn ~ o s s  ifil 2.61 Cum Volume jacre-ft] 0.40 10.18 2.14 
C 6 E LOSO Ifti 0.01 CY. SA lacresi 664.03 2678.18 1425.56 

26g.53 322.31 593.33 

Warning: The energy loss war greater t h a n  1.0 ft 10.3 mi. between the "urrent and previous cross 
sect ion .  This may indicate the need for additlonai cross 

FLOW DISTRIBUTION MTPUT Profile #1/3 flaw 

i 
i 

Left 5ta ~ i g h t  s t a  Flow 
Iftl Ifti 

A r e a  
lcfii isq ftr 

W.P. ? Con". HYdr 0 .  velocity 
I LB 9565.28 9768.69 1ftI 

3337.16 499.63 160.17 25,67 
lttl ifwrl 

9768.69 9972.09 3.18 6.68 

i 9972.09 RB 1Q175.50 5561.46 148.07 204,23 42,78 
10175.50 10400.78 680.45 412.53 221.35 

3.69 7.43 
10400.78 10626.07 392.66 252.90 151.27 

5.23 1.83 1.65 

10626.07 10811.35 
722.37 427.76 225.58 

3.02 1.67 
5.55 

1.55 
10851.35 11075.63 737.25 433.36 226.01 1.90 1.69 
11016.63 1130i.92 5.57 1.92 1.70 419.23 308.46 225.28 
11301.92 l1521.20 190.34 177.39 184.69 

3.22 1,37 1.36 

11527.20 11752.48 1.46 0.96 1.07 
11752.48 11977.77 
11911.11 12203.05 

15.02 23.76 54.11 
557.24 324.12 166.38 

0.12 0.43 0.63 

12203.05 12428.33 116.97 183.92 225.49 
4.29 1.96 1.72 

12428.33 12653.62 1.36 0.82 0.96 36.81 71.66 225.29 
12653.62 12818.90 104.15 127.32 199.15 

0.28 0.32 0.51 

12878.90 13104.18 0.80 0.64 0.82 68.88 104.37 225.28 
13104.18 13329.47 0.00 0.53 0.16 0 .07  5.83 0.00 0.01 

0.66 
0.06 

Warning: Divided flow computed lor this cross-section. 
Warning: The loss was greater then 1.0 ft 1 0 . 3  m ~ .  batween t h e  and cross 

section. may indicate the need for additional  section.^ 

FLOW DI3TRIBUTION OUTPUT P r o f i l e  # 2 / 3  f low 

Left Sf8 
lft! 
8862.00 
LB 9165.28 
9768.69 
9972.09 
10115.50 
10400.78 
10625.07 
10851.35 
11015.63 

W.P. 
lftl 

190.91 
173.31 
203.50 
204.99 
225.35 
225.18 
225.58 
226.01 
225.28 
225.90 
225.29 
225.47 
226.60 
225.49 
225.29 
225.30 
225.28 
225.29 
58.55 

Hydr D. 
lftl 
0.11 
4.04 
0.27 
d.84 
2.99 
2.19 
3.06 
3.09 
2.53 
1.91 
0.68 
0.80 
2.54 
1.98 
1.48 
1.72 
1.63 
0.72 
0.12 

Velocity 
lftlrl 
0.54 
6.29 
1.05 
7.15 
2.28 
1.85 
2.31 
2.32 
2.0P 
1.59 
0.85 
0.94 
2.04 
1.73 
1.43 
1.58 
1.52 
0.88 
0.27 

Warning: Divided flow computed Por this cross-section. 
Warning: The energy lass was greater than 1.0 ft 10.3 nil. ~ e f w s e n  the current and previous crops 

section. Thrs may indicate the need for additional 

FLOW DISTRIBUTION OUTPUT Profile #full capacity 

Left s t a  
lfti 
8862.00 
LB 9565.28 
9768.69 
9912.09 
10175.50 
10400.78 
10626.07 
10851.35 
11076.63 
11301.92 
11527.20 
11752.48 
11977.77 
12203.05 
12428.33 
12653.62 
12878.90 
13104.18 
13329.47 

Right s t a  
iftl 
9565.28 
9768.69 
3972.09 
RE 10175.50 
iO40017S 
10626.07 
10851.35 
11076.63 
11301.92 
11527.20 
11752.48 
11917.17 
12203.05 
12428.33 
12653.62 
12878.90 
13101.18 
13329.47 
13554.75 

W.P. 
ifti 

311.68 
206.96 
203.60 
204.99 
225.35 
225.58 
225.58 
226.01 
225.28 
225.40 
225.29 
225.47 
226.60 
2 2 5 . 4 9  
225.29 
225.20 
225.28 
225.29 
209.76 

Velocity 
Ift131 
1.53 
6.72 
2.53 
8.35 
2.54 
2.15 
2 . 5 7  
2.58 
2.32 
2.01 
1.29 
1.37 
2.32 
2.04 
1.77 
1.91 
1.85 
1.31 
0.62 

Nsw River Spiiiw~y inundation study. FCD 97-04 
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Warning: The energy loss was greater than 1.0 fl 10.3 nl. between the current and previous cross 
section.  his may indicate the need far additional cross sections. 

CROSS SECTION RIVER: New River 
IIEXCICH: lower R5: 14.284 

INPUT 
Description: Right end point of cross sactian is exCended by 185 feet to 

elevation 1314.9 based on ACDC ADMS topography FCD 90 -19 .  
Station Elevation Data num- 116 

Manning's n Values n m =  8 
sta n Val Sta n Val S t a  n vsl sta n vai sta n val 
8512 ,056 9580.41 .03810052.65 .1110352.15 .1110526.77 .11 

10957.6 1 1  11921.1 .11 11973.1 .11 

Bank St=: Left Right Lengths: Left channel ~ i ~ h t  coeff Conir, Expan 
9580.4110052.65 495 898.98 496 

Blocked obsirvctions "urn= 1 
1 . 3  

5 t a  L S L ~  R ~ i e v  
8572 8714.39 1314.96 

CROSS SECTION OUTPUT Profile #1/3 flow 

E.G. EleV lft) 1312.39 Element 
Ye1 Head ffti 

Left 08 cnennei ~ i g h t  08 
0.28 W t .  n-Yai. 

W . S .  EleY iftl 0.058 0.038 0.110 
1313.11 Reach Len. (it) 

Crit W.S. rftj 495.00 498.98 496.00 
1312.13 slow Area (sq ff] 

E.G. Slope ffrlftl 0.003548 Area laq ff) 214.66 1601.22 3821 .75  
Q Tote1 lcfsl 13000.00 F l o ~  fcfsl 214.66 1601.22 3821.15 

Top Width lftl 174.90 8374.81 4450.23 
3687.09 T a p  Width lft) 

Ve? Total fff/~I 552.84 472.24 2662.01 
2.31 Rug. Vei. lftlr) 

Max Chl Dpth (it) 7.71 HYdr. Depth iff) 0.B1 5.23 1.16 
Conv. Total lcfsl 218261.4 Con". (=fs) 0.39 3.39 1.14 
Length wtd. (fti 2936.4 140607.5 74717.5 

498.m Wetted Per. ift) 
Min ch EI fft) 1305.40 Shear flblsq fi] 552.88 475.81 2664.39 
Alpha 3.40 Stream Pawer llblft 0.09 0.71 0.32 
Frctn loss fft) 2.44 Cum Volume lacre-ft] 0.071 3.90 0.37 
C 6 E Loss lftl 97.50 1881.98 290.42 

0.03 Cum SA (acres1 52.33 290.29 168.23 

Warning: Divided flow computed for this cross-section. 
warning:   he conveyance r a t i o  fupatrean conveyance divided by downstream conveyance) is less 

than 0.7 or greater than 1.4.  his may indicate the need for additional cross sections Warning: The energy loss w a r  greater than 1.0 it (0.3 la). between the current and previous cross 
aectlan.  his may indicate the need for additional c r o r s   section^. 

CROSS SECTION OUTPUT P r o f l l e  Y2/3 flow 

E.G. Elev 1fL) 1314.33 Element 
Vel Head lftl Left OB channel ~ i g h t  08 

W.S. EleY iff) 
0.34 W t .  "-Val. 

1313.98 Reach Len. (€ti 
0.058 0.038 0.110 

crit W.S. (frl 495.00 498.38 496.00 
1313.15 Flow Area fsq ff) 

E.G. Slope lftlftl 
807.99 2014.51 6318.33 

0.003691 A I e a  faq ftl 
Q Total icfa) 807.99 2014.54 6318.33 

23004.00 Flaw fcfs) 
Top Width Iff] 1291.11 12125.03 9183.80 

4316.35 TOP Width Ifti 
Ye1 ~atal fft/s) 776.59 412.24 3067.51 

Max Chl Dpth lfij 
2.52 Avg. Vel. ift/sl 1 . 6 0  
8.58 Hydr. Depth fftl 6.22 1.45 

Con". Total lcfs) 378589.0 Conv. lcfsi 1.04 4.27 2.06 
Length Wtd. lft) 497.70 Wetted per .  (fi) 21253.2 206166.8 151169.0 

Ml" Ch El lftl 776.67 475.81 3069.93 
1305.40 Shear llh/sq frj 

Alpha 3.48 Stream power llb,ft 0.24 0.98 0.41 
Frctn LOSS I P ~ )  2 . 1 8  Cum Volume (acre-ft) 0.38 6.07 0.69 
C d E LOSS IfL) 368.07 2186.91 800.40 

0.02 Cum SA (acres) 171.25 307.95 406.31 

The enersy lass was grecter then 1.0 Ei 10.3 m ) .  between the current and previous crass 
section. This may indicate the need for additional crors 

OUTPUT Profiie #full capacity 

New River Spillway ~nu&on st<,dy, FCD 97-01, 
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E.G. Elev lPil 1315.03 Element 
! ve l  ~ e a d  ifti 0.13 wr. n-val. Left 08 channel ~ i g h i  08 

W.S. Elev 1fTi 1314.65 Reach ,.en. lftl 0.058 0.038 0.110 

c r l t  W . S .  !ft1 1313.66 Flow Area (sq fki 495.00 498.98 496.00 

E.G. Slope lft/ft) 0.003155 A r e a  lrq ftl 1341.23 2327.28 8115.78 
1 0 Total lcfri 33000.00 plow lcfs) 

1347.23 2327.28 8415.78 

Tap Uldth itLi 2880.05 16068.28 14051.67 
4586.99 Top Wldth iff1 

Vel ~ o t s l  /ft/si 2.73 Rvg. "el. ( f t / ~ )  847.15 472.24 3267.01 
Max Chl Dpth Iff1 2.14 6.90 1.67 9.25 Hydr. Depth Ifti 
Canv. ~ o t a l  lcfsi 538536.8 con". icfsi 1.59 4.93 2.58 
Length Wtd. lftl 47000.4 262223.0 229313.4 

497.48 Wetted Per. lfti 
Mln Ch El fft1 847.83 475.81 3269.42 

1305.40 Shear ilb/sq ftl 
Alpha 0.37 1.15 3.33 Stream Power Ilblfr 

0.60 

Frcfn Loor (fii 2.08 Cum Volume (acre-ft1 0.80 7.92 1.01 
C 6 E LO45 iftl 0.01 Cum SR laciesl 654.90 2652.43 1329.57 

262.68 315.02 555.12 

I warning: The energy lass was greater t h a n  1.0 it 10.3 r n ~ .  between the current end previous cross I Sectron. Thlr may indicate the need for additional cross 

1 FLOW DISTRIBUTION OUTPUT Profile H1/3 flow 

Left scr ~ i g h i  s t a  
lfti 

PIOW 
lftl 

Area W.P. 0 Con". Hydr D. Velocity 

8572.00 9580.41 
lcf~i ISq fLI :: iftl 

174.90 210.66 512.88 
Iff1 ift/sl 

LB 9580.41 9737.82 3356.93 602.87 158.02 25.82 1.35 0.39 0.81 
9737.82 9895.24 1588.58 384.53 157.71 12.22 3.83 5.57 

1 '835.24 RB 10052.65 3429.31 613.82 160.08 ~ 6 , ~ ~  
2.e4 4.13 

10052.65 10275.55 846.70 567.39 223.06 3.90 5.59 
10275.56 101198.41 421.18 373.20 223.08 6.51 2.55 1.49 
10498.47 10721.39 482.77 405.07 223.12 3.24 1 . 6 7  1.13 

3.71 
10721.19 10944.30 1039.51 641.95 223.27 1.82 1.19 
10944.30 11167.21 239.95 266.50 223.55 8.00 2.88 1.62 
11167.21 11390.12 120.17 115.80 222.92 1.85 1.20 0.90 
11390.12 11513.03 193.96 238.66 223.02 0.92 0.79 0.68 
11613.03 11835.95 238.32 265.11 222.92 1.54 1.07 0.84 
11835.95 12058.85 601.31 462.42 223.49 1.83 1.19 0.90 
12058.86 12281.77 110.11 166.81 222.91 4.63 2.07 1.30 
12281.71 12504.68 99.10 156.59 222.91 0.85 0.75 0.56 
12504.68 12727.59 50.39 99.50 191.86 0.16 0.70 0.63 
12727.59 12950.51 0.82 0.39 0.50 2.76 12.28 

0.51 
0.01 0.22 0.30 

Warning: Divided flaw computed for this cross-section. 
Warning: The conveyance ratio Iupstream canveyancs divided by downstreem conveyance] is less 

fhan 0.1 or greater than 1.4. Thi3 nay indicate the need for addltianal cross sections. 
Warning: The energy loss war greater than 1.0 ft 10.3 mI. between the current and prevlous cross 

section. Thrs may indicate the need for additional cross 

FLOW DISTRIBUTION OUTPUT Proflie "213 flow 

Left sra 
ifti 

Right S t a  
Iftl 
9580.41 
9737.82 
9895.24 
RB 10052.65 
10211 .55  
10498.47 
10721.39 
10914.30 
11167.21 
11390.12 
11511.03 
11831.91 
12058.86 
12281.77 
12504.68 
12127.59 
12950.51 
13173.42 

Area 
isq fti 
807.99 
740.65 
522.31 
151.59 
762.49 
568.30 
60O.ll 
837.05 
461.60 
370.90 
413.76 
460.21 
657.52 
361.92 
351.69 
292.92 
112.00 
47.78 

W.P. 
Iff1 

716.67 
158.02 
157.71 
160.08 
223.05 
223.08 
223.12 
223.21 
223.55 
222.92 
223.02 
222.92 
223.49 
222.91 
222.91 
223.09 
222.83 
169.66 

Hydr D. 
lfti 
1.04 
4.71 
3.32 
0 . 7 7  
3.42 
2.55 
2.69 
3.76 
2.07 
1.66 
1.95 
2.06 
2.95 
1.62 
1.58 
1.31 
0.50 
0.28 

Warning: The snergy loss was greater than 1.0 f r  10.3 mi, between the current and previous croas 
sectlon. Thia may Indicate the need for addltlonai cross sections. 

FLOW DISTRIBUTION OUTPUT Profile #full capacity 

Left S t a  RlgnL Sta Flow 
lftl 

Area 
lfti 

W.P. 0 Conv. nydr O .  velocity 
lcfsl isq fri 

8572.00 9580.41 2880.05 13e1.23 847.83 lftl lftl lft/si 
LB 9580.11 9737.82 5130.07 844.89 158.02 18.58 8.73 1.59 2.14 
9737.82 9895.24 3729.19 626.55 157.71 11.30 5.37 7.25 
9895.24 RB 10052.65 6209.02 851.83 160.08 10.8~ 3.98 5.95 
10052.65 10275.56 1877.92 910.11 2 ~ 3 . ~ ~  5.44 7.25 
10275.56 10498.47 1258.75 715.92 223.08 5.69 4.08 2.06 
10498.47 10721.39 1353.37 147.79 223.12 3.81 3.21 1.76 
10721.39 1 0 9 4 4 . 3 0  2139.95 984.67 223.21 4.10 3 . 3 3  1.81 
10344.30 11167.21 6.48 4.42 2.17 960.54 609.22 223.55 
11167.21 11190.12 2.91 2.73 1.58 735.62 518.52 222.92 
11390.12 11613.03 889.90 581.38 223.02 2.23 2.33 1.42 
11613.03 11835.95 958.69 607.83 222.92 2.70 2.61 1.53 
11835.95 12058.86 1529.04 805.14 223.49 2.91 2.73 1.38 
12058.86 12281.77 4.63 3.61 714.50 509.54 222.91 1.90 2.17 2.29 L 4 0  

New River Spillway Inundation Study, FCD 97.04 
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12281.17 12504.68 
12504.60 12727.59 

690.77 499.31 222.91 2 . 0 9  
560.35 4 4 0 . 5 4  223.09 2.2(  1.10 

1 . 3 8  

12127.59 12950.51 232.23 259.62 222.93 1 . 9 8  
0.70 

1 . 2 1  

12950.51 13113.42 138.87 190.69 222.91 1 .16  0 . 8 9  

13173.42 13396.33 11.16 35.50 1 4 5 . 2 9  0.42 0.05 0 .73  
0.03 0.28 0 . 3 1  

Warning: The energy l o s s  greater than 1 .0  it 10.3 mi. hetween the and cross 
Section. This may indicate t h e  need for additional cross sections, 

CROSS SECTION RIVER: New River 
REACH: Lower RS: 14.197 

INPUT 
Description: Right end point of cross section is extended by 375 reet 

e l a v a t 2 ~ n  1312 baaed on ACDC RDNS topography mD 
s t a t i o n  ~ l e v a r i o n  ~ a r a  l o 4  

Sea Elev s t a  Elev sta x l e v  st. Elev 8909 l 3 I 3 . 6  8s15 .32  1314.34 9038.55 1313 .21  9122.52 1312.59 9147.1 1 1 1 2 , ~ ~  
9151.88 I 3 l 2 6  9246.33 1311.90 9365.34 1311.85 9445.16 1311.29 9543.27 1 2 1 1 . 5 ~  
9638.s9 1311.2 9745.61 1311.0g 9 7 9 1 . 4 4  1311.25 9805.82 1307.75 9020.01 1309,a1 
98q4 .53  1309.3 98'7.37 1308.78 988q.03 1310.09 9924.15 1309.84 g935.15 1309,62 

10oO1.O1 13°1.910020.16 1305.91 10041.7 1306.2410147.111 1 3 0 7 . ~ 7 1 0 1 ~ 2 . ~ ~  1307,88 
10233.34 13o6-'1o242.45 1306.610264.33 1310.810340.43 1310.5410441.83 1 3 1 0 . 5 ~  
104'7.47 1311-310490.71 1307.3510524.03 1307.9510113.3s 1 3 o 6 . 7 9 1 ~ ~ ~ ~ . ~ ~  1 3 1 0 , 7 9  
10638.66 1 3 1 0 . 4 1 0 7 0 0 . ~ 6  131110711.62 13077110131.01 130g.41107#8.02 1 3 0 8 , 8 6  
10'69.66 13°8.710a2s.53 1308.7310834.98 1309.0410852.16 1 3 ~ ~ 8 5 1 0 8 ~ 6 . 2 2  1 3 0 8 , 9 7  
'0880.46 13°e.210886.69 1308.3710901.93 1306.2010942.54 1 3 0 6 . 7 1 0 9 5 8 . ~ ~  1307,11 
10972.37 1306.510984.49 1306.2810999.92 1310.3311011.88 1 3 0 8 . 9 ? 1 1 0 ~ 2 . ~ ~  1310,26 
11044.97 1310.411056.74 1309.9711070.34 1307.3811084.16 1 3 1 0 . 8 2 1 1 1 ~ 6 . 2 ~  1 3 1 0 , ~ ~  
'1243.4' 13°9.311283.64 1309.5611294.27 1308.5311331.37 1309.91 1 1 ~ 6 3 . ~  1310,51 
114a4 .99  131O.911515.40 1310.2111518.03 1312.5311526.11 i 3 0 9 . 9 6 1 1 5 ~ 1 . ~ ~  1310,39 
'1644.9' 1308.911719.67 1308.611740.58 1308.7511811.92 1 3 0 9 . 5 5 1 1 8 ~ 7 . ~ ~  1309,05 
1188q.53 1309.911915.49 1309.5611938.41 1309.4912038.37 130g.912010.52 1 ~ o ~ , ~  
12110.85 131O.112124.16 1309.0512165.15 1310.2312169.03 1310 .4112182 .9~  1308,27 
12216.55 l30612233.03 1305.34 12253.6 1300.212298.48 1309,2812355.2, 1309,9 
1 2 4 4 1 . 7 6  1310.512457.91 1310.5212571.84 1310.0912666.95 1310.1312732.2~ 1310,47 

12766.2  1310.9 12'04.3 1311.4112035.92 1310.8112852.48 1 3 1 0 . 6 1 2 8 7 s . 5 ~  1311,3 
12934.01 1311.313033.33 1310.9913102.94 1311.3a13q71.9d 1312 

Miinning's n v a l u e s  nun= l a  
S f a  n Val S t a  n V a l  s t a  n val  s t a  Val Val 8909 ,050 9791.44 .03810264.33 ,1110477.47 .1110570.57 

10700.76 .1111032.16 .111156l.a3 ,1112169.83 . 1 1 ~ 2 2 9 8 . ~ ~  

Bank S t a :  Left Right lengths: Left channel  ~ i ~ h t  Coeif Conir. Expan, 
9791.4410264.33 465 479.53 528 

Blacked Obstructions "urn= 1 
1 . 3  

S t a  L S t a  R  lev 
8909 9151.88 1312.6 

CROSS SECTION OUTPUT Pzofile "113 flow 

Warnmg: Divided f low computed for t h i s  croJs-secrion, 
warning: The loas was greater than 1.0 ft 10.3 ml. between the current and previous cross 

Section. This may indicate t h e  need for addittonal cross rect~ans.  

CROSS SECTION OUTPUT Profile "213 f l o w  

E.G. Elev ltil 1312 .13  Element 
Vel Head lit] 0 . 5  Wt. n-v.1. 

Left 08 channel ~ight OB 

W . S .  Elev Ifr) 1311.60 Reach Len. lfti 0.058 0.038 0.110 

Crit W.S. lftl 1310.94 Flow Area  1sq rt) 465.00 4 7 9 . 6 3  5 2 8 . 0 0  

E.G. Slope  Iftlftl 0.005371 Area lsq ft) 121 .81  1937.11 5201.54 
Q Tota l  1cEs) 23000.00 Flaw lcfs) 121.81 1937.11 5201.54 
Top Width lfrl 3856.19 TOP Width (ft) 103.21 14176.23 8720.51 

v e l  Total lftlsl 3.11 Av% v e l .  1fils) 401.53 472.89 2902.31 

Mar chl ~ p t h  ifti 9.70 Hydr. ~epth lfti 0.85 7.32 
0 . 3 0  

1.68 

Conv. ~ o t a l  lcfs) 313823.7 Can". 4.10 1.74 

Length wtd. ift) 493.06 wetted per.  ifti 1409.0 193427.7 110907.1 

Min Ch E l  lftl 1301.90 Shear 1IbIsq ft1 401.54 474.10 2981.14 
a l p h a  3.40 Stream Power ilblft 0.10 1 . 3 1  0.58 
Frctn Loss Ifti 2 .61  Cum Voime lacre-ft) 0.09 10.01 0.98 
C 6 E Loss lftl 0.05 Cum S R  iacres1 362.70 2164.28 734.81 

164.56 302.54 371.85 

warning: Divided f low computed for this crors-rection, 
The head has changed by more than 0 . 5  ft (0.15 m). This may indicate need for 

N w  River S~illwsy Inundalion Study, PCD 97.04 
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additional cross sections. 
Warning: The energy loss was greatei than 1.0 ft (0.3 mi. between the current and previous Czoss 

section. This may indicate rhs need ror additional crosr 

CROSS SECTION OUTPUT Proflie tifull capacity 

E.G. Elev Iff1 1312.93 Element 
Vel Head ifil 0.53 wt. n-val. 

Left OB Channel Rlghf 08 

W.S. Eiev iftl 1312.40 Reach Len. (ft] 0.058 0.038 0,110 

crit W.S. (fLi 465.00 47'1.63 528.00 
1311.63 Flow Area isq fr) 

E.G. Slope Iftlf~i 0.004731 Area lr q  ft] 537.06 2317.34 7138.26 

Q Total lcfal 33000.00 Flow lcfsl 537.06 2317.34 7738.25 

Top Width iftl 4295.68 Top Width lit) 869.61 17935.53 14194.86 
Vel ~ a l a i  lftlsl 3.12 Avg. v e l .  lftlsi 609.71 412.89 3213.01 

Max Chi Dpth ifti 10.50 Hydr. Depth ifrl 1.62 7.74 1.83 
Conv. Total icfsl 479785.8 C0.v. icf.1 0.88 4.90 2.41 
Length wtd. ifti 197.32 Wetted per .  (trl 12643.2 260764.1 206378.5 

Min Ch El ifr) 1301.90 Shear ilblaq ft] 609.12 474.10 3218.59 
nlpha 3.51 Stream Power ilblft 0.26 1.44 0.71 
Frctn Loss iftl 0.42 11.16 

2.51 Cum volume lacre-ft] 1.30 
C L E Lone ifr) 0.06 Cum SA iacrerl 644.20 2625.83 1237.50 

254.40 310.61 510.23 

Warning: Divided flow computed far this cross-section. 
Warning: The cross-section end ~ o i n t s  had to be extended vertically for the computed water surrace. 
Warning: The velocity head has changed by more than 0.5 fr 10.15 mI.   his may indicate the need far 

additional cmss recfiona. 
Warnina: The energy lass was g r e a t e r  than 1.0 ft (0.3 ml. between the current and previous crass 

Section. This nay indicate the need for additional serbionr 

FLOW DISTRIBUTTON OUTPUT Profile HI13 flow 

Left sta night s t a  Flow 
lftl 

Area 
ifti 

W.P. 8 Con". HYdr D. Velocity 

10 9791.44 9949.07 
iCfS1 1sq ftl iftl 

477.95 158.41 154.60 
iftl iftl~l 

3.68 
9949.07 10106.70 6363.18 155.88 158.29 48,95 1.03 3.02 
10106.70 RB 10264.33 2601.04 439.03 155,72 20,01 4.80 8.42 
10264.31 10478.57 2.83 5.92 
10478.57 10692.81 505.29 220.68 88.98 
10592.81 10907.05 689.26 371.17 204.91 3.89 2.50 2.29 
10907.05 11121.29 808.14 380.86 171.95 5.30 1.82 1.86 
11121.29 11335.13 145.54 137.17 115.32 6.22 2.23 2.12 
11335.53 11549.71 4.53 11.16 60.27 1.12 0.78 1.06 
11549.77 11764.01 352.12 250.62 210.21 0.03 0.19 0.41 
11764.01 11978.26 2 2 1 . 1 5  194.13 214.25 2,ll 1.19 1.40 
11918.26 12192.50 151.91 152.11 212.92 1.75 0.91 1.17 
12192.50 12406.74 6 5 1 . 8 1  367.62 214.52 1.- 0.72 1.00 
12406.74 12620.98 9.00 23.31 135.91 5.06 1.72 1.79 
12620.98 12835.22 4 16.18 90.31 0.07 0.17 0.39 0.05 0.38 0.40 

Warning: Divided flow computed for this crose-rection. 
Warning: The snergy loss war greater than 1.0 Pt 10.3 "1. between the current and previous cross 

section. This may indicate the need for addlrlanal crass sections. 

FLOW DISTRIBUTION OUTPUT PzOfrle ti213 flow 

Lslt S t a  Right S t a  Flaw 
lftl 

Aced 
iftl 

W.P. 8 Canv. Hydr D. Velocity 

8909.00 9791.44 
-1cfri isq f t ~  iftl 
103.27 121.81 401.5e lftl lft/a) 

LB 9791.44 9949.07 1591.17 352.09 158.36 0.45 0.30 0.85 
6.92 

9943.07 10106.70 8340.63 951.18 158,zg ~ 5 . ~ ~  2.23 4.52 
10106.70 RE 10264.33 4 2 4 4  633.83 158.05 1B,45 6.03 8.77 
10264.33 10478.57 193.49 200.25 214.30 4.02 6.70 
10478.57 10692.81 0.84 0.99 751.71 452.89 215.25 0.97 
10692.81 10907.05 1307.88 631.17 2 1 5 , ~ ~  3.27 2.11 1.66 
10907.05 11121.29 iJ01.99 631.86 215,53 5.69 2.91 2.07 
11121.29 11335.53 5.69 2.95 601.48 395.49 214.31 2.07 
11335.53 115a9.77 2.62 1.85 1.52 

237.02 224.82 211.07 
11549.77 11754.01 1.03 1.07 1.05 

937.23 516.01 214.26 
11164.01 11978.26 4.07 2.41 1.82 

772.68 459.51 214.26 
11978.26 12192.50 651.98 417.52 214.50 

3.36 2.15 1.68 

12192.50 12406.74 1316.63 633.06 214,52 
2.86 1.95 1.58 

12406.74 12620.98 341.60 281.61 214.24 
5.12 2.95 2.08 

12620.98 12835.22 218.27 215.25 214.25 
1.49 1.31 1.21 

12835.22 13049.46 62.60 101.74 214.25 
0.95 1.00 1.01 

13049.46 13263.70 13.95 40.30 201.21 
0.27 0.41 0.62 
0.06 0.20 0.35 

Warning: Divided flow computed far this crass-section. 
Warning: The veloclty head has changed by more than 0.5 ft (0.15 m l .  ~ h l s  may indicate the "eed for 

additional crass sections. 
Warning: The enerqy loss was greater than 1.0 ft 10.3 nl. between the current and previous cross 

Section. This may indicate the need far additional cross sectlons. 

FLOW DISTRIBUTION OUTPUT Profile tifull capacity 

Left s t a  night sts Flow 
ifti 

Area 
lfti 

W . P .  8 ConY. Hydr D.  Yelsolty 
icfsi 1.q it1 

8909.00 9791.44 869.61 537.06 609.12 lfti lftl Iftln) 
LB 9791.44 9949.07 2550.17 418.84 158.36 2.64 0.80 1.62 

1 . 1 3  
9949.07 10105.70 9863,74 1077.93 198.29 29.89 3.04 5.33 6.84 
10106.70 RB 10264.33 5521.65 160.58 158.05 16.,3 9.15 
10264.33 10478.57 502.10 312.52 214.30 4.83 7.26 
10418.57 10692.81 llB1.80 625.16 215.26 1.52 1.74 1.35 

3.60 2.92 1.90 
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warning: Dlvided flow computed for this cross-section. 
warning:   he cross-section end points had to be extendsd vertically for the can~uted warer surface. 
warning: The velocity head has changed by more than 0.5 it 10.15 ml.  his nay indicate the need for additional cross sections. 
warning: The energy loss war greater than 1.0 f c  10.3 ml. between the current and previous <roes 

Section. Thie nay indicate the need far additional cross sections. 

CROSS SECTION RIVER: New Rivel 
REACH: Lower RS: 14.103 

Th,m,,T .... ". 
Description: Right end Point of croas section is extended by 210 f e e t  to 

elevation 1308.2 based on ACDC AD%$ topography FCD 90.19. 
station ~levafion ~ata nuo= 1 2 4  

Manning's n valuer n w  8 
S t a  n Val S t a  n Val Sta n Val s t a  n val  ~ t a  n V ~ I  
8182 .11 9764.43 .03810088.39 .1110507.04 ,1110680.36 .11 

10977.08 .1112031.18 .11 12170.5 .I1 

Bank Sta: Left ~ight Lengths: Left Channel RlgnL coeff conti. E~~~~ 
9764.4310088.39 5t0 520.68 338 

Ineffective  law nm- 1 
.I .3 

Sta L Sfa R Elev 
8482 9400.08 1310.12 

CROSS SECTION OUTPUT Profile 11/3 flow 

E.G. EIev IfL) 1307.78 Element 
"el Heed (it1 0.82 Wt. "-Val. 

Left 08 Channel ~ighi OB 

W . S .  Eiev IfL) 1306.95 Reach Len. ift) 0.038 0.110 
Crlt W.S. IfLI 540.00 520.68 338.00 

1305.63 Flow Area ( s q  ft) 
E.G. Slope lft/fti 0.005003 Area isq ft) 1d86.12 924.5a 
Q Total Icfsl 13000.00 Flow ( r i e )  1486.12 924.54 

TOP width (eel 11485.05 1514.95 
1022.30 Top Width (ft) 

vel Total ift/si 5.39 Aug. Yel. iet/si 
316.?l 705.59 

Max Chl DpLh lftl 7.23 Hydr. ~epth (ft] 
7.73 1.64 

CODY. Total (cfsl 183786.9 Con". (cfs) 
4 . 5 9  1.31 

' Lsngth Wfd. (ftl 162369.3 21417.5 
495.54 WeLted Per. ift) 

Mi" Ch El lit) 1299.72 shear (Ibtsq ft] 318.20 107.92 
ltl~ha 1.83 S t r e a m  Power (lb/ft 1.46 0.41 
Frcfn Loss (it) 2.33 Cum volume (acre-ft] 11.27 0.67 
C 6 E Loas ift) 96.28 1449.42 238.08 

0.01 Cum Sii (acres1 49.19 280.60 127.92 

warning: ~ivided flow computed for thts ciosa-section. 
warnlog:  w he energy lass war greater than 1 . 0  ft 10.3 .I. between the current and previous cross 

section. This may indicate the need far additional cross sections. 
Note: Multiple critical depths were found at thia locatiun.  he critical depth with the lowest, valid, water surface was used. 

SECTION OUTPUT Profile W2/3 flow 

E.G. Elev lftl 1309.47 Element 
Left OB Channel Right 00 

rune 2040 
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Warning: ~ivided f law computed for this crass-sectron. 
warning: The cross-section end mints had 1-n he - w + - n r e A  vextically tor the computed water suiface. 
W 'f 10.15 m i .   his may indrsate the need for 

Warninri: The conveyan?e ratio iuprrrean conveyance dxvided by downstream is less 
than 0 . 7  or greater than 1.4. ~ h i r  may indicate the need for additional c r o ~ r  sectionr. 

Warning: The energy loss was greater than 1 . 0 f i r  10.3 mi. beeween the current and prevrous cross 
section. This may indlcate Lhe need for additional cross sections. 

Note: Multiple critical depths were found a t  this lnrabinn   he critical depth with the lowest, valid, -- -..- 
water Jurface was u s a d .  

FLOW DiSTRiBUTION OUTPUT Profile #full capacity 

Hydr D. 
ifti 
0.18 
5.00 
7 . 5 7  
7.92 
1.21 
1.36 
4 . 1 5  
2.58 
2.05 
1.42 
1.77 
1 . 5 4  
1.75 
1.49 
3.27 
2.09 
2 . 3 6  
1.34 
1.26 

Warning: Divided flow computed for this cross-section. 
Warning; The cross-section end points had to be extended vertically far the computed water surface. 
Warnmy: The energy laas war greater than 1.0 ft 10.3 ml. between t h e  current and previous =roar 

section. Thia may indicate the need tor additional srors sections. 
Note: Multiple critical depth8 were found at this location. The critical depth with the lowest, valid. water suriase was "red. 

CROSS SECTTON RIVER: New River 
REACH: Lover RS: 1e.013 

INPUT 

~anning's n valuer nun= 8 
S t a  n Val S t a  n Val s t a  n Val 9ta n val st .  n val 8525 .I1 9743.54 .03810041.42 ,1110273.37 .11 10553 .1  .>I 11234.51 .1112031.53 ,1112238.3 .I1 

Bank Sta: L e f t  R i g h t  Lengths: Left channel xight caerf ConLC. Expan 
9743.5410041.42 620 514.07 723 

"effective  low num= 1 
1 . 3  

Sfa L sta R ziev 
8525 9433.96 1307.1 
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Warning: Divided flow computed far this cross-section. 
Warning: The velocity head ha8 changed by more thsn 0.5 ff (0.15 mi. ?his may indicate the need for 

additional cross sections. 
warning:   he conveyance ratio (upstream conveyance divrded by downatream ~onveyiinc~~ is less 

thsn 0.7 or greeter than 1.4. This may indicate the need far additional cross rections. warning:   he energy l o s e  was greater than 1.0 ft 10.3 n). between the current and previous 
section. This may indicate the need far additional cross sections. 

note: Multiple critical depths were found at this location. The critical depth with the lowest, valid, water surface was used. 

FLOW 0 l S T R l ~ l i T l o N  OUTPUT Profile #2/3 elow 

Left Sf* 
Iftl 
8525.00 
LB 9183.14 
9842.83 

W.P. 
iff1 

271.76 
100.32 
99.6P 

loo.@< 
193.72 
193.89 
194.47 
194.72 
193.65 
193.49 
133.53 
191.49 
193.53 
193.50 
195.34 
193.57 
193.<9 
193.51 
193.52 

Warning: Divided flow computed for this cross-aectian. 
Warning: The cross-section end points had to be extended vertically for the computed w a t e r  surface. 
Warning: The velocity head has changed by more than 0.5 f1 10.15 ml. This nay indicate the need for additional cross sections. 
Warning: The conveyance ratio IuPstream conveyance divided by downstream conveyance] is less 

than 0.7 or greater than 1 . 8 .  This nay indicate the need for additional cross sections. 
Warning: The energy loss was greater than 1.0 ft 10.3 m i .  between the current end previous crass 

section. This may indicate the need for additional cros. 
Note: Multiple critical depths were found at this location. ?he critical depth with the lowest, "*lid, 

water Surface was " r e d .  

FLOW DISTRIBUTION OUTPUT Profile #full capacity 

Left sta 
lftl 
0525.00 
LB 9743.54 
9842.83 
9942.13 
10011.12 
10234.91 
1 0 4 2 8 . 3 9  
10621.88 
10815.35 
11008.85 
11202.34 
11395.82 
11589.31 
11782.79 
11976.28 
12169.17 
12363.25 
12556.74 
12750.22 

Right Sia 
,s,, 

W.P. 
lftl 

545.20 
100.32 
99.64 
100.44 
193.72 
193.89 
191.47 
194.72 
193.65 
193.19 
133.53 
193.49 
193.53 
193.50 
195.34 
193.57 
193.49 
193.51 
194.03 

Xydr D. 
I f t i  
0.59 
4.30 
8.54 
9.42 
4.29 
1.69 
4.32 
3.19 
3.12 
1.54 
2.21 
2.30 
2.12 
2.26 
3.87 
3.05 
2.04 
1.71 
0.95  

Warning: Divided flow computed for this cross-sertion. 
Warning: The cross-section end points had to be extended vertically fox the computed water surface. 
Warning: The velocity heed bar changed by mare then 0.5 ft (D.15 ml. This may indicate the need for additional crass sections. 
Warning: The conveyance ratio (upstream conveyance div~ded by downstream conveyance) is less 

than 0.7 or Greater than 1.4. This may indicate the need for additional crors sections. arninc: The energy loss was greater than 1.0 ft 10.3 m l .  between the currenr and previous crass 
Section. This may indicate the need for additional cross sections. 

ate: Multlp:e critical depths were bund at this location. ?he depth with the lowesf, valid, 
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w e t e r  surface w a r  used 

CROSS BECTION RIVER: New River 
REACH: Lower AS:  13.918 

INPUT 
Description: 
Station Elevation oara n,,m- 

Manning's n v.1ues nu,"- 7 
Sta n Val St= n Val Sta n val s t a  val sta 

8683.46 9655.73 , 0 5 8  9954.03 ,038 10161.6 ,1110331.61 
10667.61 .1111299.35 .I1 

Bank Sta :  Left Right ~sngths: Left channel ~ i ~ h ~  Coeff 
9954.03 10161.6 

Ineffective Flow "urn- 
535 642.3# 485 

1 
1 . 3  

Sta L sta R E I ~ V  
8683.46 9733.64 1305 

CROSS SECTTON OUTPUT Profils #1/3 flaw 

E.G. EleV IfL) 
Ye1 Head lit] 

1301.23 Element 
2.43 W t .  n-Val. 

Left 08 Channel Right 08 

W . S .  =lev I ~ L I  1298.80 Reach Len. lft) 0.038 0.110 
cr r r  W . S .  (ft) 1298.56 Flaw ~ r e a  laq ft) 535.00 642.34 485.00 

E.G. Slope ift/fi) 0.022801 Area isq fti 102.11 596.20 
Q Total lcfsl 13000.00 Flaw lcfa] 702.71 596.20 
Top Width lit1 330.91 TOP Wldth ifti 9877.81 3122.19 
Vel Total iff/ri 10.01 Avg. V e l .  187.23 1e1.68 
Max Chl Dpth Iff1 8.97 Hydr. Depth lfti 14.06 5.24 
Con". ~olsl 1cfs] 86093.2 Conv. lclsl 3.75 4.15 
Length wtd. ifti 65416.3 20676.9 

MI" C h  El iftl 
621.46 Wetted P e r ,  (ft) 
1289.83 Sheer lIb/sq ft) 

S l . 3  144.93 

Alpha 1.56 Stream Power ilb/fr 5.23 5.85 
FIctn loss 1fLI 1.51 CUDI Volume [acre-it) 73.50 3 0 . 6 7  
C d E LOSS lftl 0 . 6 6  Cum SR lacreel 96.28 1419.87 211.28 

49.19 274.52 112.16 

Warning: Dlvided flow computed far this crasr-sect,on, 
The velocity head has changed by more than 0.5 it (0.15 ?hia may indicate need for addltional cross sections. 

Warning: conveyance ratio [upstream conveyance divided by downstream is 
than 0.' o r  greater than 1.4.  his may indicate the need far cross 
The energy lass was greeter than 1.0 ft 10.3 mi. between the current crass Section. This may indicate ths need for additional cross sections. 

Note: critical depths were found at this location. ?he depth with the lowest, water surface was used. 

CROSS SECTION OUTPUT Profile #2/3 flaw 

E.G. Elsv lfti 1304.59 Element 
Val mead lftl 4.13 Wt. n-val. 

Left 08 Channel Right 08 

W.S. EleY Ifti 1300.46 Reach Len. lfrl 0.038 0.110 
crit W.S. lftl 1300.19  low ~ r e a  isq it] 535.00 642.34 185.00 
E.G. Slope ift/fr] 0.025697 Area lsq et) 1031.88 948.84 
Q Total lcfsl 23000.00 Flow i~f.1 1031.88 948.84 
Top Width lftl 506.52 Tap Width (if) 

18574.13 4425.88 

Vel Total 1etis1 11.61 Rug. V e l .  ifr/~) 207.38 299.14 
Max Chl Dpfh lft] 10.63 Hydr. Depth irk) 18.00 6.66 
can". 'rota1 (cis) 143419.5 Conu. icfs) 4.98 3.17 
Length ~ t d .  ifti 624.71 Wetted per ,  ifti 115869.8 27609.1 

Nin Ch El (ttl 1209.83 Shear ilblsq ff) 212.05 300.75 
~ l p h a  1.97 Stream Power ilhlfi 7.81 5 . 0 6  
Frcfn LOSS (ftl 1 Cum volume lacre-ftl 140.52 23.61 
C b E Loas ift) 1.12 Cum SA lacre.) 359.95 2100.71 580.61 157.74 291.47 286.34 

Warning: Divided flow computed for this crors-gecrian. 
Warning: The velaoity head has changed by more than 0.5 ft 10.15 This nay indicate the far additional cross sections. 
Warning: The conveyance ratio (upstream conveyance divided by downstream convsyancel is less 

than 0.' or greater than 1.4. This may indicate the need for additional sections. 
Warning: The energy lo== was greater than 1.0 ft (0.3 m). between the and previoue Section. This may indicate the need for additional cross secriona. 

MuitiP1e critical depths were found at this location. ?he depth the lawesf, valid, water surface was used. 
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Warning: The could not be balanced within the specified number of iterations. The Pr04ran used depth for the water surface and continued on with the calcula~ians. 
Warning: Divided flow computed for this crosa-rection. 

The cross-section end Points had to be extended vertically far the  compute,, 
Warning: The head he= changed by more than 0.5 fr io.li m ~ .  7hrs indicate the need for additional crass sections. 

The cQn*eYance ratio [upstream conveyance divided by downstream conveyencel less than 0.' vreater than 1.4. This may indicate the need far additional crass rections. 
Wirning: The energy lo=$ was greater than 1.0 ft 10.3 " 1 .  betveen the cuiienl and previous cross 

section. Thlz may indicate the need for additional cross 
Warning: During :he standard step iterations, when the war see equal Lo 

crifiCa' the calculated water sureace cama back belaw critical deDth.  hi* indicates that there is not a valid subcritical answer. s he program defauired to depth. Note: critical depths were found at this location.  he critical depth with the lowest, 
water suiface was used. 

CROSS SECTION RIVER: New River 
REACH: lower RS: 13.018 

INPUT 
Deac=lPtlan: The bottom a r e a  is blocked out to eccaunt fal: ponded 
water within 

Manning's n values nu,"- 7 
St8 n Val sta n Val S t e  n "a1 3 t a  val ska Val 
9462 9584.3 ,058 9781.1 .03810482.82 ,1110640.25 ,11 

11676.56 ,1111817.69 .11 

Bank S t a :  Left Right Lengths: Left channel ~ i ~ h t  Coeft Confr. Expan. 
9787.110482.02 

Ineffective n o w  >urn= 
395 406.3 435 

1 
1 . 3  

Sta L Sta R Elev 
10640.2512562.08 1299.63 
Blocked Obstrucrionr mum= 1 

sta L St. R Ele" 
9787.110640.25 1208 

CROSS SECTION OUTPUT Profile 1113 flow 

E.G. Elev ift) 1293.07 Element 
Vel Head lfLl 0.24 Wt. n-Val. 

Left 08 Channel Right OB 

W.5. Elev iftl 1232.03 Reach hen. {ft) 0.038 0.110 
Crit W.S, ifti 1290.33 Flow Area isq ft) 395.00 406.30 435.00 
E.G. Slope Iftlftl 0.001347 A r e a  isq ft) 3189.83 302.13 
0 ~otal icfs] 13000.00 Flow icfs) 3109.83 6157.24 
Top Width IfLl 12672.19 327.01 
Vel Total lftlsl . 2302.62 Tap Width lft) 

3.72 Avg. vel. lftl~) 
691.32 1511.29 

Max Chl Dpth ifti 7.00 HYdr. Depth iCtI 3.97 1.09 
Conu. Total fcls) 354161.0 Canv. ~ ~ f ~ )  4.61 3.27 
Length Wtd. iftl 406.66 Wetted Per. lftl 345231.1 0930.1 

Min Ch El lit) 1288.00 Shear fiblsq fti 
692.74 93.34 

Alpha 1.11 Stream Power (Iblit sl 0.39 0.27 
Frctn Lars lftl 0.76 Cum Volume [acre-ft) 1.54 0.30 
C bi E LOIS iftl 0.02 Cum SA iacrerl 96.28 1391.17 170.34 49.19 268.04 102.39 

Warning: Divided flow Computed for this c r o ~ s - ~ e ~ t i ~ ~ .  
Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less 

than 0.7 or greater than 1.4.  his may indicate the nesd for crops Note:  Multiple critical depths were found st this location. depth with the lowest, water surface was used. 

CROSS SECTION OUTPUT Prafilo "213 flow 
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Description: The bottom area 13 blacked our to account for ponded 
water within 

this area .  
station Elevation ~ a t a  num- 84 

Elev Sta 
1296.8 9370.67 
1293.9 9554.38 
1287.9 9100.02 
1290.310308.28 
1299.910408.16 
1295.510506.06 
1290.710723.24 
1294.41082654 
1300.810930.53 
1288.611069.82 
129611240.82 

1296.811469.34 
1297.211669.'17 
1292.111914.78 
1285.612010.31 
128912164.88 

1297.112407.15 

Elev  Sfa 
1297.63 9497.01 
1288.81 9648.28 
1289.3810254.48 
1291.51037'1.63 

~anning's n values "urn- B 
S L ~  n v a l  s t i  n V a l  Sra n val ~ t s  n va1 sta n v a l  

935a ,0589554.38 .03810408.16 .1110770.71 .1110930.63 .11 
11152.3 .1111812.41 .1112164.88 .11 

Bank S t a :  left Righf Lengths: Lsft Channel Right Coeff Conrr. Expan 
9514.3810408.16 430 353.72 400 1 .3 

Ineffective Flow numi 1 
Sia l S t a  R Eiev 

10408.1512438.39 1300.31 
 lacked Obstructions "urn= 1 

Sea L S t a  R Elev 
9554.3810408.16 1288 

CROSS SECTION OUTPUT Proflle X113 flow 

Vel Head /€ti 
W.S. El*" lfL1 
crii W . S .  Ift! 
E.G. Slope IfLIft! 
Q Total lcfri 
Top Widfh !fLl 
Vel Total Iftlr! 
Max Chl Dnth i f t i  
con". ~ o t h  1&s1 
Length Wtd. lit) 
Min Ch El Ifti 
Alpha 
FrcLn loss If?! 
C b E loss lfti 

Element 
W t .  "-Val. 
Reach Len. i f t i  
n o w  area iiq~rrr 
Area 1aq it! 
Flaw lcfs! 
~ o p  width lfr! 
~ v g .  ve i .  (fr/r) 
Hydr. Depth IfLj 
con", icfsi 
Wetted Per. (fti 
Shear Ilhlnq fLi 
Stream Power (1b/ft s! 
Cum Volume lacre-fL! 
C m  SR lacreai 

Channel 
0.038 
353.72 

2571.86 
2571.86 
13000.00 
126.68 
5.04 
3.55 

234376.8 
727.10 

0 . 5 8  
3.43 

1364.27 
251.43 

Warning: Divided flow computed for thin cross-~ectian. 
warning:   he energy loss was greater than 1.0 ft 10.3 mi, between the current and previous cross 

section. This may indicate the need for additional crass sections. 
Note: ~ultipls critical depths were found at thla locat~on.   he critical depth with the lavesf, vaild, 

w a t e r  surface was used. 

CROSS SECTTON OUTPUT Profile #2/3 flaw 

E.G. Elev Ifti 1294.32 Element Left 08 Channel Right OB 
Vel Head lft! 0.51 We. "-Val. 0.038 
W.S.  lev lfti 1293.81 Reach Len. [it! 430.00 353.72 400.00 
Crit W.S. lfti 1291.49 Flow Ares lsq ft! 4006.49 
E.G. Slope lftlfrl 0.002353 area i ~ q  ft) 4006.49 3458.23 
Q Tats1 lcfs! 23000.00 Flaw {cfsi 23000.00 
Tap Width lft! 1578.39 Top Wldfh lfti 160.31 818.09 
Vel Total 1fLIsi 5.74 Aug. Vel. lff/s! 5.74 
Mar Chl Dpfh !ftl 8.21 Hydr. Depth lit! 5.21 
Conu. Total lcfs! 474129.2 Con". (cfsi 474129.2 
Length Wtd. IfLi 353.91 Wetted per. lft! 161.00 
Nin Ch El lfti 1288.00 Shear (lblsq ftj 0.17 
Alpha 1.00 strean power llb/ff s! 4.44 
Frcfn Lars Ifil 0.74 Cuin Volume lacie-ft! 359.02 2020.64 455.11 
C L E Lorn lfti 0.00 Cum SR 1acre.l 156.14 278.02 263.23 

warning: ~lvided flaw computed for this cross-sectlan. 
~ o f e :  ~ultiple critical depths were found at this location.   he crltical depth with the lowest, ualrd, 

water surface was "red. 

CROSS SECTION OUTPUT 

E.G. EleY lfti 
Ye1 Head ICti 
W.S. EleY Ifti 
crit W.S,  lft! 
E.O.  lope iftlfr! 
Q Total lcfsi 
Top Width Ifti 
vel Total iftlsi 

Profile #full capacity 

1295.81 Element 
0.67 W t .  "-Val. 

1295.14  each ~ s n .  !fri 
1292.31 plow A r e a  lsq fti 

0.002320 Area lsq ff! 
33000.00 Flow lcfsi 
1569.49 Top Width lfti 

6.51 Avg. V e l .  IfLlrl 
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Max Chl Opth lfti 9.54 ~ y d r .  oepth ( ~ L I  1 . 0 1  
Con". Total icfsi 685095.3 Con". lcfs) 

6.51 
809.6 684281.7 

~ e n g t h  wtd. lfri 354.53 Welted per .  lft) 
Hi" Ch El ltti 

31.09 773.30 
1288.00 Shear ilblsq fti 

Alpha 
0.15 0.94 

1.01 Stream Power liblff $1 0.18 
Frcfn Loss lftl 

6.17 
0.71 CUT Voiurne lacre-ft] 

C d E LOIS iftl 
618.92 2450.41 837.63 

0 02 Cum sA lacresi 229.43 286.02 392.33 

Warning: Divided flow computed for this crorj-sectron. 
Note:  Multiple critrccl depths were found at this location.   he critical depth wifh the lowest ,  valid, 

water surface was wed. 

FLOW DISTRIBUTION OUTPUT Profile 11/3 flow 

~ e r ~  sta Right sra  low nrea W.P. 9 con-. ~ y d r  O .  velocity 
lftl Ifti ~ c ~ s I  irq ftl 
LB 9554.38 9838.97 

lftl lit1 (fils1 
4771.63 958.56 2 7 3 . 6 4 3 6 . 7 0  

9838.91 
3.51 0 . 9 8  

10123.57 5923.04 1108.56 284.59 45.56 3.90 
10123.57 RB 10406.16 2305.33 510.78 168.86 5.34 11.73 3.05 4.51 

Warning: Divided flow computed far this cross-section. 
warning:   he energy loss was greater than 1.0 ft 10.3 mi. between the current and previous cross 

section. This may indicate the need far additional crass sections. 
~ o t e :  nultlple critical depths were found at this location. l he critical depth wifh the lowest, valid, 

water surface was used. 

FLOW DISTRIBUTION OUTPUT Profile X213 flow 

Left sta mght s t a  FIOW ~ r e a  W.P. 5 con". nydr D. velosxty 
lfti lftl lcfsl isq fil 
LB 9554.38 9838.97 

iftl Ifti 1it1si 
8515.94 1492.24 283.59 37.03 

9838.97 
5.27 5.71 

10123.57 10089.70 1 5 5 4 . 4 0  284.59 43.87 5.81 6.10 
10123.57 RB 10408.16 6394.36 859.85 192.82 19.11 4.46 5.11 

Warning: Divided flow computed far this crass-section. 
~ote: ~ultiple critical depths were Pound at this location.   he ciitrcal depth with the lowest, valid. 

water surface was "red. 

FLOW DISTRIBUTION OUTPUT Profile Xiull capacity 

Left SLa Right SLa Flow ~ r e a  W.P. i canv. ~ydr D. velocity 
iftl lftl Icfsl 1.q F i i  
9354.00 9554.38 

lfti lfti lft/~i 
39.00 31.40 31.09 

LB 9154.38 9 8 3 8 . 9 7  
0.12 1.01 1.24 

12274.83 1869.87 285.07 37.20 6.11 5.56 
9838.97 10123.57 14118.12 2012.24 280.59 a218 7.14 6.95 
10123.57 RB 10408.16 6568.05 1123.10 203.63 19.90 5.52 5.81 

Warning: Divlded flow computed for thir crass-section. 
~ o t e :  Multiple critical depths were found at this location.   he critical depth with the lowest, valid, 

water sureace war used. 

CROSS SECTION RIVER: New Rlver 
REACH: Lower RS: 13.680 

INPUT 
Descrrpfion: 
Statran  levat ti an ~ ata num= R O  

nanningls n values n u =  3 
Sta n v a l  sta n val sra val 
9322 .06 9591.03 .03510317.81 .11 

Bank st*:   eft nighf Lengths: left channel ~ i ~ h t  
3591.0310317.81 320 331.09 315 

~neffective ?low nu"= 1 
Sta L Sta R Elev 

1 1 3 4 . 2 .  1294.8 
Blocked ObrtrucLions nun- 1 

S t a  L Sfa R Elev 
1088012454.94 1293.3 

CROSS SECTION OUTPUT Profile XI13 flow 

E.G. Elev iifi 1291.25 Eiement Channel Right 08 
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Warning: Divided flow computed for this cross-section. 

0 
Note: Multiple crlticel depths were found at this locarzon. ?he cribical depth with the lowest, v a l i d ,  

water surface war used. 

FLOW DISTRIBUTION OUTPUT Profile Ufull capacity 

Left sra  
,F*, 

Rlghf S t a  
lftl 
9591.03 

W.P. 
lft) 

70.91 
242.11 
242.28 
242.44 
712.40 
271.59 

Warning: Divided flow computed far rhis cross-section. 
~ o t e :  Multiple critical depths were found at this location. The critical depth with the l a w e s t ,  valid, 

water surface was "a&. 

CROSS SECTION RIVER: New River 
REACH: Lower XS: 1 3 . 5 1 9  

". 
~ersripfion: ~ l g h t  end point of cross seci~on is extended by 385 feet to 

alevation 1295.3 based on RCDC .ZaW5 topography rCD 90-19. 
 tati ion Elevation oara n u =  91 

Bank S t a :  left Right Lengths: Left Channel ~ i g h r  coeff contr. 
9739.41 10391 565 505.64 495 .1 

 locked Obstructions nun= 
.3 

2 
S t e  L S L ~  R =lev 2ta L s t a  R E I ~ V  
9562 9693.47 1295.2 11000 12798.2 1293 

CROSS SECTION OUTPUT Profile #1/3 flaw 

E.G. Elev ifel 
V e l  ~ e a d  ifti 
W.S. Elev lftl 
crit W.S. lft, 
E.G. Slope lfL/fti 
Q Total tcfsl 
Top Wldrh iftl 
Vel ~ a t a l  (ftlsl 
Max Chl Dpth lit) 
CODY. Total lcfrl 
Length Wfd. lftl 
Mi" Ch El lftl 
Alpha 
w c t n  50s. lftl 
C 6 E loss iff1 

1290.58 Element 
0.28 Wt. n-'lrl. 

1290.31 Reach Len. lft) 
1287.22 Flow Area lsq fk] 

0.001087 Area laq ftl 
13000.00 Flow lcfsi 
584.16 Top Width ifti 
4.23 Rvg. Vel. iftls) 
6.84 Hydr. Depth (ftl 

394383.6 Can". lcfsl 
505.64 Wetted Pei. iftl 

1 2 8 3 . 4 7  Shear llb/sq ft) 
1.00 SLream Power ,lb/iL 
0.86 cum volume lacre-fri 
0.07 Cum SA lacresi 

Channel 
0.015 
505.64 

3075.91 
3075.91 
13000.00 
586.16 

41.23 
5.21 

390383.6 
586.06 
0.36 
1.50 

1322.81 
251.03 

Right 08 

495.00 

Warning: Divided flow cornputad for rhis crors-section. 
warning:  he velocity head has changed by more than 0.5 fi 10.15 mi.   his may indicate the nesd for 

additional cross sections. 
Warning: The conveyance ratio (upstream canve~snce divided by downstream conveyance] is less 

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

CROSS SECTION OUTPUT Profile W213 flow 

E.G. E l e ~  IfLI 
Ye1 ~ e a d  ifti 
W.S. Elev Ift, 
Ciit W.S.  lit1 
E.G. Slope Iftjftl 
0 Total lcfs, 
Top width ifri 
V e l  Total Iff/sl 
Max Chl Dpth lftl 

1293.08 Element 
0.40 W t ,  n-Val. 

1292.68 Reach Len. iff) 
1288.48 n o w  Area laq ft) 

0.001038 area lsq ftl 
23000.00 Flow lcfs) 

632.72 TOP Width lit) 
5.07 livg. "el. lft/a) 
9.21 Hydr. Depth lftl 

Left 08 channel ~ight 08 
0.035 

565.00 505.64 495.00 
4535.11 
4535.11 
23000.00 
632.72 
5.01 
7.17 

New River Spillway Inundation Study, FCD 97-06 
For the 113,211 md fill1 pmf Page 103 of277 



Con". Total Icfs) 713773.2 Con". lcfs] 
Length Wtd. IfL1 

713773.2 
505.62 Wetted Per. Ift) 

"in Ch El irrl 635.36 
1283.11 Shear (lblsq frl 0.46 

~ l p h e  1.00 stream Power IlbIfL s )  
Frcin Loas iftl 

2.35 
0.88 Cum Volume lacre-ft] 

C & E Loss Iftl 
358.47 1955.45 438.10 

0.13 Cum SR lacresl 156.38 265.82 256.39 

warning: The vslacity head has changed by more than 0.5 it 10.15 .I.  his may indicate the need for 
eddiflonal cross s e c t i o n s .  

warning: The conveyance ratio lupstrean conveyance divlded by downstream conveyance) r e  less 
then 0.7 or greater than 1.4. This may indicate the need for additional cross secilons. 

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

CROSS SECTION OUTPUT ~rofile Xfull capacity 

E.G. Elev Iftl 
"el Head Iftl 
W.S.  Elev Iff1 
cr i r  W . S .  (fii 
E.G. Slope Ifilfil 
0 Total (CfSl 
TOP width rfti 
Vel Total Iftlsl 
 ax chl Oprh lfti 
Conv. Total lcfsl 
Length Wtd. Ift) 
 in ch EI lfri 
Alpha 
~ r c t n  ~ o s s  ~frl 
C L E Lo90 lftl 

1294.58 Element 
0.55 wt. 

1294.03 Reach Len. lit) 
1289.59 Flow Area lsq ftl 

0.001198 Area (sq fel 
33000.00 Flow (cfsl 
2365.66 rup Width lrtl 

4.95 Avg. ve1. (rtl*] 
10.56 Hydr. Depth (ft) 

953376.0 Conv. (cfs] 
505.00 Wetted Per. Ifti 
1283.41 Shear Ilblsq ft) 

4 6  Stream Power lib/ft 
0.96 Cum volume lacre-fi] 
0.11 Cum SA (acres1 

warning: 
warning: 

warning: 

warning: 

~ivided flow computed for thls cross-section. 
  he velocity head has changed by more than 0.5 ft 10.~5 mi. This may indicate ?he need for 
additional craor aectlans. 
  he conveyance r a t i o  luprtream conveyance divided by downatream conveyance1 is less 
then 0.7 o r  greater than 1.4. Thls may indicate the need for addifionel cross sectians. 
  he ansrgy lass war qrester than 1.0 ft 10.3 n), between the current and previour crass 
sectlon. This may indicate the need for additional crass ssctians. 

FLOW DISTRIBUTION OUTPUT Profile #I13 flow 

~ e f c  s r a  ~ight sra mow ~ r e a  W.P. 3 con". ~ y d r  D. veloclry 
lftl lftl lcfsi 1sq ftl lftl 
LB 9739.41 9956.61 

lftl Iftlsl 
4956.51 1132.48 194.39 38.13 5.84 

9956.61 
4.38 

10113.80 5344.13 1239.07 217.38 41.11 5.70 4.31 
10173.80 RB 10391.00 2698.11 704.36 174.29 20.76 4.01 3.83 

warning: Divided flaw computed for this cross-aecrioq. 
Warning:  he velocity head has changed by more than 0.5 ff 10.15 ml. ~ h h s  may indicate the need far 

sddlLlanal cross sect1ans. 
Warning:  he conveyance r a t i o  lupstrean conveyance divided by downstream conveyance1 is less 

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

FLOW DISTR~BUTTON OUTPUT Profile s213 flow 

Left S t a  Right SLB Flaw Area N . P .  % C ~ Y .  Hydr O .  Velocity 
Iftl lftl Icf51 1% ftl iff1 
LB 9739.41 9956.61 

(ftl Iftlsl 
8500.23 1606.95 207.07 36.96 1.19 

9956.61 10173.80 9525.09 1754.33 217.38 41.41 8.08 
5.29 
5.43 

10113.80 RE 10391.00 4974.68 1173.82 210.91 21.63 5.61 4.24 

Warning:  he velocity head hiis changed by more than 0.5 f f  10.15 ml.  his may indicate the need far 
additional cross sections. 

warning:   he conveyance rstio lupstream conveyanoe divided by downatzean cun~eyancsl is less 
than 0.7 or greater than 1.4. Thls may indicate the need far additional cross sections. 

Warning: The energy lass was greater than 1.0 it 10.3 mi. between the current and previous cross 
section. This may indicate the need far addieianai cross sections. 

FLOW DISTRIBUTION OUTPUT Profile Xfull capacity 

Right S t a  
lftl 
9956.61 
10173.80 
RB 10391.00 
10631.72 
10872.44 
11113.16 
11353.88 
11594.60 
11835.32 
12076.04 
12316.76 
12557.48 
12798.20 

W.P. 
lftl 

214.26 
217.38 
218.91 
13.66 
40.97 
190.77 
240.13 
233.52 
224.11 
280.72 
240.72 
240.72 
52.11 

"ydr D.  
lftl 
8.86 
9 . 4 2  
6.73 
0 . 0 ,  
0.29 
0.84 
0.87 
0.62 
0.65 
0.60 
0.96 
0.88 
0.lB 

Warning: Divided flaw computed for this cross-sectlon. 
Warning: The velocity head has changed by more than 0.5 fr 10.15 ml.  his may indicate the need for 

additional cross sections.  
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Warning: The conveyance ratio (upsirean conveyance divided by downstiean conveyance) i r  less 
than 0.7 or g r e a t e r  than 1.a. ~hir may indicere the need f o r  additional cross aecrions 

~arning:  he energy loss was greater than 1 . 0  ft (0.3 a). between the current and previous cross 
section. This may indicate the need for addiriallal cross sect ions .  

CROSS SECTION RIVER: New River 
REK-CH: Lower RS: 13.524 

INPUT 
~escriptron: ~ight end point o f  cross section is by 280 f e e t  to  

elevation 1291.5. ~ight end p o i n t  extension and Lef t  overbank 
geometry points 1 - 7 are taken from RCDC ADMS topography FCD 

Elev SLa 
1290 9321 

1290.03 9508.29 
1291.36 9609.69 
1291.9 9825 
1282.5 9957.87 
1282.6110059.95 
1286.9710161.16 
1290.6110281.01 
1290.4510446.96 
1289.9510526.43 
1290.8110551.91 
1290.8710716.71 
1290.8610921.81 
1289.8411216.95 
1290.07 11445.3 
1286.1211642.59 
1290.1311827.51 
1289.6412086.33 
1290.2612243.57 
1289.5112380.13 

Manning's n values ""me 3 
sta n val s t a  n "ill s t a  n val 
8286 .06 9858.03 .03510221.34 .11 

~ a n k  s t a :  left Rlqht Lengths: Left channel ~ight Coeff Contr. ~ x p a n  
9858.0310221.34 605 522.56 500 -1 .3 

I n e f f e c t i v e  P l o w  nun- 
Sfa  L SLa R EleY 
8286 9858.03 1292.51 

Blocked Obsl ruc t lonr  nu,"= 1 
St2 L SLa R Elev 
1080012659.58 1290.35 

CROSS SECTION OUTPUT Profile 81/3 flow 

E.G. Elev I f t )  1289.65 Element L e f t  08 Channel Right OB 
Ye1 Heed IfLl 0.99 W t .  n-Val. 0.031 0.110 
W . S .   lev ( f t l  1258.66 Reach Len .  ( f t )  605.00 522.56 500.00 
crit V . S .  l f t ,  1287.07 Flaw iirea (aq it) 1625.15 0 . 9 3  
E.G. slope l i r / i r i  0.003886 area lsq f t ~  1625.35 0.93 
Q Total l s f s l  13000.00 Flow i c f s )  12999.81 0.13 
Top Width i f t l  321.40 Top Width ( i t )  307.24 1a.17 
"el Totai i f f l s i  7.99 Avg. Vel. l ~ t / s )  8.00 0.14 
Max Chl Dprh IfLI 6.76 Hydr. Depth i f f )  5.29 0.07 
Con". Total i c f s l  205539.2 Conv. ( c f s )  208537.1 2 . 0  
Length Wfd. i f f )  521.30 Weired Per. I f t )  309.31 14.18 
Mxn Ch El i f t i  1281.90 Shear llb/sq it) 1 . 2 7  0.02 
xipha 1.00 Stream Power ( l b / f c  s i  10 .19  0.00 
Fcctn loss (ftl 2.00 Cum Volume (acre-iC1 96.20 1291.52 111.71 
C d E Lo86 (it) 0.00 Cum S l i  ( ac re s )  49.08 245.86 81.36 

warning: Divided flow computed f o r  this cross-4ectian. 
warning:   he energy loss war greater then 1.0 f t  (0.3 m i .  between the c u r r e n t  and previous cross 

section. This may indicate the need f o r  additional croaJ sections. 
xote ;  mitipie critical l i ryLhr w e r e  found a t  tnis location.  he c r i t i c a l  depth with the l o w e s t .  'valid, 

water s u r f a c e  was used. 

CROSS SECTION OUTPUT Prof i le  $213 f low 

E . G .  Elev ( I t 1  
"el m a d  i i r i  
i.s. z;ev'iirr 
crit W . S .  i f t l  
E.G. Slope i f f l i t )  
(i Total l c f s i  
Top Width ( f t l  
Ye1 Total I fL /s )  
Max Chl Dpih l f t l  
Conv. Total l c f r l  
Length wtd. i f t ~  
Nin Ch El i f t l  
Alpha 
FrCLn LOSS i f t l  
C d E LOSS i f t i  

Element 
W t .  "-Val. 
Reach Len. ( i f )  
Flow Area irq f f )  
area isq f t i  
Flow (cis) 
TOP width (it) 
Avg. Vel. ( f r l s )  
HydT. Depth i f t l  
Con". (CfSI 
wetted p e r .  ( f r )  
Shear ( l b l s q  f i l  
Stream Power l i b / f t  m i  
Cum volume ( a c r e - i t ,  
Cum SR (ac res1  

Channel 
0.035 

522.16 
2163.68 
2163.68 
22913.08 

336.75 
10 .59  
6.43 

315864.0 
339 .33  
2.09 
22.18 

1916.51 
261.19 

Warnmg: ~ivided flow computed f a r  this croaa-section. 
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warning: The velocity head has changed by more than 0.5 f L  10.15 mi. This may indicate the need for 
addirlonal crors sections. 

warning:  he conveyance raLIo lupstream conveyance divided by downstream c~nveyancel i r  less 
than 0.1 or greater than 1.4. This nay indicate the need for additional crass sections. 

Warning: The energy loss was greater than 1.0 rt 10.3 mi. between the current and previous cross 
section.  his may indicate the need f o r  addition., cross 

Note: Multiple critical depths were found a t  this location.   he critical depth with the lowest, valid, 
water surface was used. 

CROSS SECTION OUTPUT Profile Xfull capacity 

E.G. Elev ifti 
"el Head ifti 
W.S. Elev lit1 
crit W.S. lftl 
E.G. Slope !tt/ftl 
Q Total icfsi 
Top Width iff) 
V e i  Total Iffl~l 
Max Chi Dpth ifti 
COO". Total lcfnl 
~ength wtd. lfri 
n l n  ch EI ~fri 
Alpha 
Frctn boss ifri 
C d E LOSS iftl 

Element 
Wt. n-"81. 
Reach Len. Iftl 
Flow Azaa Isq ft] 
Area lsq fcl 
Flow ICfP1 
Top Width iftl 
Rvg. Vel. (ftls) 
Hydr. Depth I!t/ 
Con". Icfrl 
Wetted Per. lfri 
Shear Iiblsq it) 
Stream Power ilblft $1 
cum va1wne iscre-!ti 
cum sli iucresl 

Left 00 Channel Right OB 
0.035 0.110 

605.00 522.56 500.00 
2603.62 3121.30 

962.25 2683.62 3121.30 
29531.02 3468.98 

985.91 361.29 2300.34 
11.00 1.11 

warning: 

warning; 
warning: 
Warning: 

warning: 

Note: 

~ ~- ~ ~ ~ - -  

 he cross-section and points hsd to be extended vertically for the computed water surface. 
The velocity head has changed by more than 0.5 ft 10.15 mi.  his may indicate t h e  need foc 
additional CEO44 Sections. 
  he energy  loss was greater than 1.0 if 10.3 mi. between the current and previous cross 
sectlan. This may indicate the need for additional crnaa sections. 
Multiple critical depths were found at this location.   he critical depth with the lowest, valid, 
water surface was used. 

FLOW DISTRIBUTION OUTPIIT Profile XI13 flow 

 eft s t a  Riaht sra  FLOW area W . P .  a con". ~ y d r  D. velocity 
lfti 1fIl ictsi isq ftl ifti iftl Iftlsl 
LB 9850.03 9919 .13  5225.30 631.40 113.88 4 0 . 1 9  5.61 8 . 2 1  
9919.13 10100.24 5 1 6 1 . 4  

warning: ~ivlded flaw computed for this cross-ssction. 
warning;  he energy loss was greater than 1.0 ft (0.3 mi. between the current and previous crors 

section. This may indicate the need for additional cross sections. 
Note: Multiple ciitrcal depths were found at this location. The crrfical depth with the iowert, valid, 

wafer surface war used. 

iftl 
LB 9858.03 
9979.13 
10100.241 
10221.34 
10460.16 

Area 
1sq fti 
822.53 
845.54 
495.52 
60.51 
20.54 

W.P. 
lfti 

111.68 
121.25 
100.40 
51.69 
74.07 

Warning: Divided flaw computed for thls crass-section. 
warning;  he velocity head has changed by more than 0 . 5  f t  io.li m). y his nay indicate the need for 

additional crors sections. ~ ~~~~ ~~-~ 

warning:   he conveyance ratio (upstream conveyance divided by downsersem conusyancei is less 
than 0.7 o r  greater than 1.4. ~ h i r  may indicaie the need far additional cross sections. 

warning:   ha energy 103s was greater than 1.0 f f  10.3 ml, between the currsnr and previous cross 
section. This may indicate the need far additional cross sections. 

Note: Multiple critical depths were found at this location.   he crlrlcal depth with the lowest. valid, 
water Surface WdS Used. 

FLOW DISTRIBUTION OUTPUT Profile Xfull capacity 

Left SLs 
iftl 
LB 9858.03 
9979.13 
10100.24 
10221.34 
10468.16 
10714.99 
10961.81 
11208.64 
11455.46 
11702.28 
11949.11 
12195.93 
12442.76 

area 
1sq ftl 
997.36 
1025.53 
660.72 
296.45 
263.85 
261.91 
345.54 
315.06 
279.60 
361.18 
362.15 
362.73 
237.63 

W.P. 
Ifti 

121.06 
121.25 
121.93 
226.18 
190.41 
246.85 
246.83 
245.83 
231.38 
246.83 
246.82 
266.82 
247.15 

Hydr D. 
lftl 
8.38 
8 .17  
5.46 
1.31 
1.39 
1.06 
1.40 
1.44 
1.18 
1.46 
1.47 
1.47 
0 .95  
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warning; nlvided flow compufed for this cross-section. 
Warning: The cross-section end points had m be extended vertically for the computed water  surface. 
Warning: The velocity head ha3 changed by more than 0.5 ft 10.15 "1.  his may indrcaie the need for 

additional crass  sections. 
Warning: The canvsysnce ratio (upstream conveyance divrded by downstreen conveyance1 is less 

than 0.7 or greater than 1.4. Thls may indicate the need far addztional cross sections. 
Warning:   he e n a i w  loss was greater than 1.0 ft 10.3 nl. between the current and previous cross 

section. Thls may indicate the need for additional cross sections. 
~ o t e :  Multiple critical dspthr were found at this location.   he crltical depth with the lowerr, valid. 

water surface was used. 

CROSS SECTION OUTPUT Profile Xiull capacity 

E.G. Elev Iff1 
vel ,mad (fri 
W . S .  Elev lfti 
crit W.3, (fil 
E.G. Slope lftlftl 
Q Total lcfsi 
Top Width lfti 
vel ~ a t a i  lft/si 
Mar Chl h l r h  i f t i  
con". ~orsll (CfSi  
Length Wid. lfL1 
Min Ch El Iff1 
Alpha 
Frctn Loss Ifti 
C 6 E Loss Ifti 

Element 
W t .  n-"81. 
Reach Len, lfrl 
Flow Area lsq ft) 
Area lrq ffi 
Elow 1crs1 
Tap width Ifti 
Rug. Vel. lfrlri 
Hydr. Depth lfcl 
Con", lcfrl 
Wetted per .  lffi 
Sheer Ilblsq fL] 
S t r e a n  power llblft si 
cur" Vol~ne iacre-ft] 
Cum SA iacresi 

Channel 
0.015 
514.13 

2049.54 
2049.54 
18038.56 
235.31 
8.80 
8.11 

365084.8 
238.47 

1.31 
11.53 

2294.62 
265.27 

~ 

warning:  he velocity head has changed by more than 0.5 il-ii:ii-mj 
additional cross rectionr. 

4" loss was oreater than 1.4 f r  i n  ? ml h.r*,.En rll. r,.rr."r ."A " i ..... 
~ ~ ~ ~ - - ~  -.......r... 

eater surface was used. 

FLOW DISTRIBUTION OUTPUT Profile 8113 flaw 

Left 5 t e  
lftl 

La 9845.86 
9924.52 
10003.18 
10081.84 
10340.55 
10599.25 
10857.96 
11116.66 
11371.37 

lfti 
9928.52 
10003.18 
RB 10081.84 
10340.55 
10599.25 
10851.96 
11116.66 
11375.37 
11634.08 
11892.18 
12151.49 
12410 .19  
12668.90 

Area 
15q ftl 
328.51 
508.22 
465.12 
0.31 
8i.Zd 
139.85 
60.03 
4.44 

507.72 
285.66 
16.91 
119.53 
180.91 

W.P. 
lit1 

73.47 
78.85 
72.91 
2.82 

117.82 
145.00 
15l.77 
22.44 

253.45 
220.39 
26.15 
83.05 
116.24 

Hydr D. 
lfti 
4.51 
6.97 
6.51 
0.11 
0.69 
0.41 
0.40 
0.20 
2.01 
1.30 
0.65 
1.44 
1.56 

Warning: Dlvided flaw comauted far thra cross-sectinn 
warnin4: The energy loss war greater than 1.0 ft 10.3 mi. between the current and previous cro3s 

section. This may indicate the nssd for additional cross sections. 
 ate: Multiple critical depths Wera found a t  this lacalian.   he critical depth with the lowest, valid, 

water  surface was "bed. 

FLOW DISTRIBUTION OUTPUT Profile 12/3 flow 

Right 3ra 
Ifti 
9845.86 
9924.52 
1 0 0 0 3 . 1 8  
RB 10081.84 
10340.55 
10599.25 
10851.96 
11116.55 

W.P. 
lfti 

10.49 
79.47 
78.85 
19.16 
215.73 
258.13 
258.86 
2!8.78 
258.13 
259.18 
258.88 
258.77 
258.18 
259.07 

Hydr D. 
lftl 
0.63 
6.76 
9.62 
8.58 
1.21 
2.71 
2.98 
2.49 
2.15 
4.60 
3.71 
2.12 
2.52 
2.69 

warning: 01vided flow computed for this cross-section. 
Wernin4: The crass-section end Paints had to be extended vertically far the computed water surface. 
Warning: The velocity head has changed by more than 0.5 fr 10.15 mi.  his may indicate the need for 

additional cross sections. 
Warning;   be conveyance ratio lupstzealn conveyance divided by downstream conveyance1 lo less 

than 0.7 or greater than 1.4. Thls may indicats the need for addltianal cross aectians. 
Warning: The energy loss war greater than 1.0 ft 10.3 mi. between the current and previous cross 

aectzon.   his nay indicate the need for additional crass sections. 
~ o t e :  Multiple critical depths were found at this location.  he critical depth wlth the lowest, valid, 

New River Spillway Inundation Ludy, FCD91-04 
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a water surface was used. 

FLOW DISTRIBUTION OUTPUT Profile #full capacity 

Left St8 
Iftl 
1 9 6 0 . 0 0  

area 
1sq fti 
2063.20 
565.11 
189.73 
694.70 
351.52 
810.98 
880.81 
752.22 
5 5 5 . 3 7  
1300.60 
1067.98 
618.92 
162.08 
805.91 

W.P. 
lftl 

1350.75 
79 .47  
78.85 
80.15 

221.30 
258.73 
2 5 8 . 8 6  
258.78 
258.73 
259.18 
258.88 
2 5 8 . 7 1  
258.78 
259.49 

Hydr D. 
lftl 
1 . 5 3  
7.18 
10.04 
8.40 
1.60 
3.13 
3.40 
2.91 
2.17 
5.03 
4.13 
2 55 
2.95 
3.12 

Warnmri: Divided flow computed for this cross-section. 
warning:   he cross-section end points had to be vert~cally for the computed water surface. 
Warning: The velocity head has changed by more than 0.5 ft 10.15 mi. This mav indlcate the need for 

~ ~ 

additional cross sections. 
warning:  he energy loss was greater than 1.0 ft 10.3 mi. between the current and previous cross 

section.  his nay indicate the need for  additional cross sec~ions. 
~ o f e :  ~ultiple critical depths were round a t  this location.   he crrrrcal depth with the lowest, valid 

water surface was used. 

CROSS SECTION RIVER: New River 
REACH: Lower RS: 13.325 

INPUT 
Deocriptian: ~ight end paint of cross sectJon is extended by 610 feet to 

elevation 1 2 8 6 . 8 .  Right end point extension and Left overbank 
geometry points 1 - 3 are taken fion, RCDC ADMS tapogiaphy FCD ""-." 

Elev St8 
1230 8472 

1285.13 9408.38 
1283.97 9544.73 
1292.51 9633.92 
1301.33 9838.03 
1280.59 9926.63 
1278.211006#.07 

128110150.P8 
12871210219.94 
1286.0810942.15 
1285.8811492.57 
1285.111629.34 
1286.8 

Manning's n values nu"- 3 
sta n V a l  sta n Val Sfa n Val 
8102 .06 9867.77 .03510134.99 .11 

Bank s t a :  Left Right Lengths: Left Channel ~ ~ g h r  Coefi conrr.  ~ x p a n  
9867.7710134.99 555 571.01 545 .I . 3  

Ineffective Flow nun= 1 
S t a  L Sfa R Ele" 
8102 3 8 7 4 . 4 2  1287 

CROSS SECTION OUTPUT Profile 8113 flow 

E.G. EleY ifti 1285.42 Element Left 08 Channel Right 08 
"el Head lfL1 1.29 Wt. n-Val.  0.035 0.110 
W.S. Elev lfti 1284.12 Reach Len. IfLi 555.00 571.01 545.00 
Crif W . S .  lfil 1282.88 Flow Area lsq €ti 1318.68 177.32 
E.G. Slope Iftlftl 0.004946 Rrea lsq ft] 58.15 1358.68 177.32 
Q ~atal ( s f s i  ~zooo.oo vlOu <res, 12583.43 416.57 
Top Width Ifti 405.65 Top Width Ifti 116.26 246.33 43.06 
vel Total ~fr~si 8.46 ~ v g .  "el. itt~s) 9.26 2.35 
Nan Chl DpLh lit, 7.42 Xydr. Depth lit] 5.52 4.12 
COD". Total IcTBI 184856.0 Conv. lcfol 118932.5 5923.5 
length Wtd. lfti 570.18 Wetted Per. (It] 2 4 8 . 5 8  45.59 
Min Ch El lfti 1276.70 Shear Ilblsq ftl 1.69 1.20 
Alpha 1.16 Stream Power llblft si 15.62 2.82 
~ r c t n  loss lfti 2.58 Cum ~olume lacre-ftl 95.81 1261.79 100.15 
c 6 E 1 0 8 5  ffti 0.01 Cum SA (acres) 17.65 239.91 74.04 

warning: ~ivided flow com~uted for this cross-sectinn ~~~~-~~~ 
warning: w he energy 106s ;as greater than 1.0 ft 10.3 mi. between the current and previous crass 

section. ~ h i a  may indicate the need for additional cross ~ect~ons. 
Note: Multiple critical depths were found at this location. The critical depth with the lowest, valid, 

water surface was used. 

CROSS SECTION OUTPUT Proflle 1 2 / 3  flow 

E.G. EleY lfil 1288.28 Element Left 08 Channel Rlght OB 
Vel Head lftl 1.98 WL. " - V a l .  0.035 0.110 
W.S. Elev lftl 1286 31 Reach Len.  lit] 555.00 571.01 545.00 
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CTit W.S. ift! 
E.G. Slope lftlfti 
Q Total ICfsi 
(Top Width ifii 
"el Total lftl~l 
Max Chl Dpth ifti 
Conu. Total icfsl 
length Wtd. lftl 
Min Ch El iftl 
Alpha 
FrCLn lo35 ifti 

1284.93 Flow Area irq ft! 1905.51 1328.02 
0.005151 Area isq ft) 719.39 1905.54 1328.02 
23000.00 Flow lctsi 21990.<2 1003.58 
3036.41 Top Width ift! 811.60 255.14 1925.70 

7.11 Aug. Vel. IfLlsl 11.54 0.76 
9.61 Hydr. Depth ifti 7.47 0.69 

320451.8 Canv. icfai 306385.6 14066.2 
569.91 Welted Per .  ift) 258.54 1929.20 

1 2 7 5 . 7 0  Shear i l b / a o  P t l  2.31 0.22 
2.52 Stream pawe; iIb/fL s! 27.35 0 . n  
2.98 Cum Volume iacra-€ti 333.38 1869.14 343.81 
0.03 Cum SA lacresi 131.30 254.88 214.97 

warning: Divided flaw computed for thi8 crass-section. 
Warninq: The energy loss was greater than 1.0 ft 10.3 mi, bsfween the current and previous cross 

~~ 

section. This nay indicate the need for additional cross secLions. 
N O L ~ :  ~ultiple critical depths were found at this location.   he critical depth with the lowart, valld, 

water surface was used. 

CROSS SECTION OUTPUT Profile Xfull capscity 

E.G. Elev Ifti 
V e l  Head lfti 
W.S. =lev ifti 
crie w.s. irti 
E.C. 51oDe Iftlft! 
a ~otal icisi 
Top Width ifti 
ve1'~atai ~ft/si 
Max Chl Dpth lfti 
Conv. Total icfsi 
Lenclfh Rtd. lft1 
~in.ch EI ifti 
alpha 
Frctn Loss Ifti 
C d E Loas Ifti 

1288.84 Element 
1.23 W L .  "-Val. 

1287.61   each  en. ifri 
1287.61 Flow Rrea isq ffl 

0.003131 Area isq ftl 
33000.00 Flaw Icfs, 
3680.99 Top Width ifti 

3.89 Rvg. Vel. iftlrl 
10.91 Hydr. Depth iftl 

555383.3 Conv. icfs! 
564.85 Werted Per. ifrl 
1276.70 Shear ilblsq €ti 

5.25 Stream Power ilblft si 
1.19 Cum Volume (acre-fti 
0.06 Cum SA (acres1 

warning:   he energy equation could not be balanced within the specified number of iterations. The 
oroaram used critical depth far the water  surface and continued on with the calculations. 

warning: 
warning: 
warning: 

Warning: 

bl"Ided flaw computed fog this cross-section. 
  he cross-section end points lied to be extended vertically for the computed water rurface. 
  he energy lass waa greater than 1.0 ft 10.3 mi. between the current and previous cross 
rection. This nay indicate the need for additional cross sections. 
~uring the standard step iterafrono, when the assumed water surface was set equal to 
orirical depth, the calculated water surface oane back below critical depth. This indicates 
that there is not a valid subcritlcal enswer.   he program defaulted to crltical depth. 

FLOW DISTRIBUTION OUTPUT Profile X1/3 flow 

left S L ~  ~ight s t a  n o w  ~ r e a  W.P. P con". "ydr D. velocity , *+>  ,++, r r f s i  ism i*, l f l i  I f r i  ~ftlsi 

warning: Divided flaw computed for this cross-section. 
warning: ~h~ energy lass war grsater than 1.0 ft 10.3 mi, between the current and previous cross 

section. ~ h i r  nav Indicate the need far additional cross sections. - - - ~ ~ ~  

N O C ~ :  Multiple critical.depfhb were found at this lacation. critical depth with the lowest, valid, 

FLOW DISTRIBUTION OUTPUT Profile #2/3 flaw 

Right St0 
iftl 
9916.84 

W.P. 
ifti 

82.14 
89.28 
86.52 
155.59 
238.14 
238.14 
238.74 
238.14 
240.89 
238.14 
238.14 
100.26 

Hydr O .  
ifti 
6.31 
8 . 4 4  
7.56 
0.24 
0.57 
0.34 
0 . 5 5  
0.71 
1.88 
0.9d 
0.39 
0.07 

warnLng: ~ivided flow computed for this croas-section. 
warning: ~h~ mergy loss war greater than 1.0 ft (0.9 mi. between the current and previous crarr  

a o r t ~ n n  This rnav indicate the need for additional cross sections. ...... ~ . .  
Note: Multipie critical depfhr were found at this location. The critical depth with the lawest, valid. 

watez ~ ~ r f a c e  was used. 

FLOW DISTRIBUTION OUTPUT Profile #full capacity 

left ~ r a  ~ight sta plow ~ r s a  W.P. fi can". Hydr D. velocity 
lftl lftl icfsl 1sq fti lfti iftl Iftlsl 
8102.00 9861.17 4314.22 1918.52 1074.36 13.26 1.84 2.21 
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program " s e d ~ ~ r i f ~ ~ ~ l  dept 

~~ ~ --..- 
valid subcritical answer. ~ h e  program defaulted to critical d, 

CROSS SECTION RIVER: New River 
RERCH; Lower RS: 13.221 

.... ". 
Description: Right end Point of c r o ~ s  section is extended by 390 feet to 

elevation 1284.3. Right end point extenelon and Left overbank 
s e a n e t ~ y  points 1 - 3 are taken from RCDC RDMS topography FCD 
90-19. 

"urn= 59 
Elev S Z B  Elev era Elev sra 

1284 9303.82 
1282.9 9430.29 
1283.3 9111.23 
1282.5 9957.55 
1275.610060.47 
1278.710223.71 
1283.310$18.01 
1285.411019.14 
1282.911521.31 
128311611.67 

1282.411895.89 
1284.3 

Mannlngir n values nu."= 3 
sta n v a l  S L ~  n Val sra n vai 
7974 .06 9945.61 ,03510223.75 .11 

Bank St.: Left Right lengths: Left Channel Right Caeff Conlr. Enpan. 
9'185.5510223.15 335 315.32 350 .1 .3 

inef iective Flow "om= 

CROSS SECTION OUTPUT Profile 11x13 flow 

E.G. Elev Ifti 
vel ~ e a d  ifri 
W . S .  Elev l f t l  
CTit W . S .  Ifti 
E.G. slope iftlfri 
Q Total ices) 
Top Width lPt1 
V e l  Total Iftlsl 
Max Chl opth lit) 
Con". Total icfsl 
Length WLd. iff1 
Min Ch El lftl 
Alpha 
Frcfn Loss i f t ,  

Element 
Rt. n-""1 .- 
Reach ~ e n .  ifrl 
Flow Area lsa fLI . . 
Area Isq ftl 
Flow ,cis) 
TOO Width (it, 
avb. vel .  irtir) 
Hydr. Depth ifti 
COD". i c f s i  

warning: Divided flow computed for this crass-rect~on. 
warning:   he energy loss was greater than 1.0 ft 10.3 mi. between the cuirenr and previous crosa 

section. This may indicate the need for additional cross sections. 
Note: Multiple critical depths were found at this location.  he critical depth with the lowest, valid, 

water aurfase was used. 

CROSS SECTION OUTPUT Profile #2/3 flow 

E.G. Elev lfii 1285.29 Element 
Vel Head iftl 

Left 08 Channel Right OB 
1.30 W t .  n-"a,. 

W.S. Ele" lftj 
0.060 0.035 0.110 

1283.39 Reach Len. ifr] 
crit W . S .  Ifti 

335.00 315.32 350.00 
1282.14 Flow Area lsq ftl 

E.G.  slope iftlfri 
9 4 . 1 8  1959.07 838.80 

0.005280 Area l ~ q  ft) 
Q Total icfsl 

288.98 1959.01 838.80 
23000.00 Flow icfsj 

Top Width lft] 
141.95 22093.71 764.33 

2313.51 Top Width Ift) 
"el Total /ft/sj 

427.04 278.10 1608.53 
7.95 A"9. vel. i*t/S) 

M i x  Chl Dpth lfil 
1.51 li.28 0.91 

8.57 Hydr. Depth lft) 
Can". Total Icfr] 

0.71 7.04 0.52 
316536.7 Conv. lcfs) 1953.6 304063.9 10519.1 
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warning: Divided flow computed far this cross-section. 
Warning: The cross-section end points had to be extended vertically for the computed wirer surface. 
Warning: The velocity heed has changed by more than 0.5 ft (0.15 mi. This may indicate the need far 

additional cross sections. 
Warning: The conveyance ratio Iupstrean conveyance divided by downstream conveyance1 15 less 

than 0 . 7  or g r e a t e r  than 1.4. Thir may indicate the nee* for additional cross seceions. 
warning: me energy loss was greater than 1.0 fr 10.3 nl. between the current and previous cross 

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

CROSS SECTION RIVER: New River 
RERCH: Lower RS: 13.185 

TNP,,T .. 
 scriptio ion: L S ~ L  overbank geometry points 1 - 2 ere taken from RCDC R M ~ S  

topography FCD 90-19. 
Station Elevation Data "urn- 24 

$1, Elev Sta Elev Sia Elev Sta Elev S t a  Elev 
8351 1286 8791 1 2 6 4  9531 1282 9580.66 1281.61 9631.21 1281.67 

9661.38 1281.38 9119.6 1281.83 9742.2 1281.8 9773.4 1281.08 9812.09 1279.57 
9817.12 1279.3 9851.31 1277.52 9890.49 1276.2 9931.33 1275.33 9959.09 1274.89 
10034.45 1274.8910018.37 1274.4810124.98 1275.610167.33 1217.2710192.55 1278.3 
10227.07 1281.2810245.91 1281.9310259.87 1282.310293.43 1282 

~ a n k  sta; Left ~ w h t  Lengths: Left Channel Right coeir contr. ~xpan 
9142.210245.97 35 33.55 32 1 . J  

lneffectlve Flow nun- 1 
Sta L SLa R Elev 
8351 9719.6 1281.83 

CROSS SECTION OUTPUT Proflle #I13 flow 

E.G. Elev lfil 1281.26 Element Left 08 Channel Right OB 
Ye1 Head lftl 0.96 Wt. "-Val. 0.035 
w.s.  ~lev'lfii 
CTit W.S. iff1 
E.G. Slope (ftlftl 
Q Total lcfsl 
Top Width ifti 
Vel Total (ftlsl 
m u  chi ~ p r h  1fr1 
Conv. Total IcfJl 
~ength wed, i frl 
Mi" Ch El lftl 
Alpha 
Frctn Loss lftl 
C d E Loss Iftl 

warning: The velocity head has changed by mare than 0.5 ft (O.l5 mi. This may indicate the need for 
additional croas sections. 

warning: m e  conveyance ratio (upstream conveyance divided by downstream conveyance) is less 
than 0.7 or greater than 1.4. This nay indicate the need for additional cross sect1ona. 

Note: Multiple critical depths were found at this location. The critical depth with the loweat, valid. 
water surface was used. 

CROSS SECTION OUTPUT Piofile #2/3 flow 

E.G. Elev Iftl 
vel Head lit1 
W.S. Elev Iff1 
cr l r  W.S. ifti 
E.G. Slope Iftlftl 
0 Total l c f s i  
Top width 1ft1 
"el Total Iftlal 
Max Chl DPth lftl 
Con". Total lcfsi 
Length Wtd. Ifti 
Mi" Ch El ifti 
Alpha 
F I C L ~  L O ~ S  ifri 

1283.23 Element left OB Channel Right 08 
1.66 W t .  "-Val. 0.035 

1281.57 Reach Len. ifti 35.00 33.56 32.00 
1280.98 Plow iirea lsq ti1 2223.81 
0.007759 Area lsq ftl 4.13 2223.81 
23000.00 Flow Icfsl 23000.00 
527.10 TOP width (it) 43.91 483.20 
10.34 Avg. V e l .  lfilsi 10.34 
6.68 Hydr. Depth (ftl 4.60 

261107.8 COIIY. Ici~) 261107.8 
33.55 Wetted Per. lftl 483.51 

1214.89 Shear (Iblsq ftl 2.23 
1.00 stream power llblft si 23.04 
0.27 Cum Volume lacre-ftl 325.83 1828.67 332.89 
0.01 Cum Si i  l acrea l  121.32 248.69 185.40 

*arming: ~ivided flow computed for this cross-section. 
Note: Multiple critical depths were found at this lacalron. The critical depth with the lowest, valid, 

water surface war "red. 

CROSS SECTION OUTPUT Profile #full capaclty 

E.G. Eiev lftl 1284.76 Element Left OB Channel Right OB 
Ye1 Head lftl 2.25 W t .  n-Val. 0.060 0.035 0.110 
W.S.  EleY Iff1 1282.51 Reach Len. Iff1 35.00 33.56 32.00 

Neu River Spillway Inundadon Study, FCD 97-04 
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CrlL W.S. IfLl 
E.G. slope ifrlfi, 
Q Total lsfrl 
TOP Width lftl 
Ye1 Total lft/$1 
Max Chl Dpth lftl 
Con". Total Icfrl 
length Wed. IfL1 
Min ch ~l lftl 
Alpha 
Frctn Loss Iftl 
C 6 E LOSS Iftl 

Warning: The energy equation could not be balanced within the specifled nunber of iterations.   he 
program selected the warer surface that had the least amount of error beeween computed 
and assumed valuer. 

Warning: The cross-section end paints had to be extsnded vertically for the computed warer surface. 
warning:   he veloci~y head has changed by mare than 0.5 ft 10.15 m]. ~ h l s  may indicate the need for 

additional cross sections. 
Warning; During the standard step iterations, when the assumed warer surface was set equal to 

critical depth, the calculated water surface came back below critical dspm. ?his indicates 
that there is not e valid ~ubsritical answer. The program defaulted to critical depth. 

FLOW OlSTRlBUTION OUTPUT Profils X1/3 flow 

~ e f r  ~ t a  ~ighi st8 FIOW ~ r e a  W.P. $ con". ~ v d r  D. ve~ncitv 
ifti 1ft1 ~cisi iaq f t ~  ift~ i e t ~  iet~si 
IB 9742.20 9910.12 1556.09 283.91 115.35 11.91 2.46 5.48 
9910.12 10018.05 8068.70 885.89 167.93 62.07 5.28 9.11 
10078.05 RB 10245.91 3375.21 d85.18 137.79 25.95 3.52 6.96 

werning:   he velaoity head her changed by more than 0.5 ft (0.15 ml. =his may indicate the need for 
additional cross sections. 

Warnlng:   he conveyance ratio (upstream conveyance divided by downstream conveyance) is less 
than 0.7 or greater  than 1.4.  his may indicate the need for additional crass sections. 

~ote: xulriple critical depths were found at this location.   he critical depth with the lowest, valid, 
water surface was used. 

FLOW DISTRIBUTION OUTPUT Profile X213 flow 

Left SLa Right Sta Flow Area W.P. 6 Con". Hydr D. Velocity 
lftl lftl icisi 1sq ftl lftl Iftl litlsl 
IB 9742.20 9910.12 3240.01 45.44 151.99 14.09 2.88 , , I 3  
9910.12 10018.05 13559.40 1099.24 167.93 58.95 6.55 12.34 
1 0 0 7 8 . 0 5  RB 10245.97 6200.53 670.14 151.59 26.96 4.26 9.25 

Warning: Divided flow computed for this cross-section. 
Note: Multiple critical depths were found at this location. l he critical depth with the lowest, valid. 

water aurfacs was used. 

FLW DISTRIBUTION OUTPUT Profile #full capacity 

 eft sta ~ight sra  law area W.P. B con". mydr D. velocity 
lftl IftI ices1 1sq ft] lftl Iftl Iftlsl 
8351.00 9142.20 353.76 224.64 399.37 1.07 0.56 1.51 
IS 9712.20 9910.12 5451.26 611.19 168.04 16.54 3.6d 8.93 
9910.12 10018.05 18162.52 1257.15 161.93 55.04 7.49 14.45 
10018.05 RB 10245.97 9015.11 826.15 168.12 21.32 4.92 10.91 
10245.97 10293.43 11.26 17.50 47.97 0.01 0.31 0.64 

warning:   he ensrgy equation could not be balanced within the specifisd number of iterations. ?ha 
program selected the water surface that had the least emaunt of error between computed 
and assumed values. 

Warning: The cross-ssct~an end polnts had to be extended vertically for the computed water surface. 
warning:   he velocity head has changed by mare than 0.5 tt 10.15 mi. =his may lndlcate the need ?or 

additional crass sections. 
warning1 ~uring the standard step iterations, when the assumed water surface was set equal LO 

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

CROSS SECTION RIVER: New River 
REACH: Lower RS: 13.161 

INPUT 
Desciiption; 
Station Elevation Data "urn= 50 

s t a  E I ~ V  st. Elev Ste EIev s t a  =lev sra =lev 
8898 1284.7 8969.41 1284.22 9114.29 1283.76 9144.54 1283.93 9161.51 1283.52 

9249.24 1283.3 9290.04 1283.19 9327.39 1283.17 9373.82 1282.51 9393.66 1283.04 
9413.16 1283.1 9573.2 1281.11 9644.14 1280.81 9737.87 1280.81 9182.29 1219.9 
9873.96 1276.4 9907.29 1275.44 9933.89 1275.2 9965.75 1214.65 10043.5 1274.78 
10080.57 1275.210124.23 1276.0810151.97 1277.0310209.33 1280.2510244.12 1281.51 
10266.14 1281.110323.36 1281.610368.03 1281.38 10475 1281.3810532.18 1281.46 
10620.05 1281.410703.46 1281.4510151.25 1281.5310780.01 1281.3110829.33 1281.27 
10885.47 1281.410918.04 1281.4710988.58 1281.1911093.76 1280.9711246.85 1281.01 
11387.32 1281.81Ld31.67 1281.6511505.24 1280.1111555.61 128011596.67 1280.49 
11663.43 1280.311722.35 1280.3111839.85 1280.6411930.31 1280.9612128.02 1281.38 

Manning's n values "urn- 3 
sta n val sta n Val s t e  n val 
8898 .06 9737.81 .03510244.12 .11 

New River Spillway Inundation Study. PCD 97-04 
For the I/3.2/3 and Rill pmf 



Bank Sta: left Right lengths: Left Channel Right Coeff ConLr. Expan. 
9731.8110244.12 55 51.06 10 .I . 3  

CROSS SECTION OUTPUT Profile XI13 flow 

E.G. Elev lftl 1280.94 Element Lsfi 08 Channel Rlght 08 
vel Head lftl 1.61 wt. n-val.  0.035 
W.S. EleY Ifti 1273.33 Reach Len. iftl 55.00 51.06 70.00 
C r i t  W . S .  ifti 1279.33 Blow Area lsq fti 1276.48 
E.G. Slope Iftlftl 0.012074 Area lsq ftl 1216.48 
0 ~pral ~cfal 13000.00 PIOW IC~S) 13000.00 
Top Width iff1 395.55 Top Width Ifti 395.55 
Vel Total Iftlsl 10.18 Avg. Vel. lftlsi 10.18 
Max Chl Dpth lfil 4.68 Hydr. Depth iftl 3.23 
COO". Total I C ~ S I  118310.5 con", icfai 118310.5 
~engih wtd. lfri 51.06 wetred per, ifti 3 9 5 . 7 2  
MI" ~h ~1 lfti 1274.65 Shear ilblsq €ti 2.43 
Alpha 1.00 Strean Power Ilblft sl 24.76 
FrCLn Lors lfil 0.27 Cum Volume lacre-ftl 9 1 . 4 4  1230.55 97.10 
C 6 E loss lftl 0.30 Cun Si i  lacreal 45.85 293.69 1 3 . 3 0  

warning:  he energy equation could not be balanced within the specified number of iterations.  he 
program used critical depth for the water surface end continued on with the calcularionr. 

Warning; The velocity head has changed by more than 0 . 5  f t  10.15 mi. This may indicate the need for 
additional cross sections. 

warning:  he conveyance ratio (upstream conveyance divided by downstream  conveyance^ is less 
than 0 . 7  or greater than 1 . 4 .   his may indicere the need for additional crorr sect~ons. 

warning:   he energy loss war greater than 1.0 ft 10.3 mi. beeween the current and previous cross 
aection. This may indlcare the need for additional cross sections. 

warning: ~uring the standard step iterations, when the assumed warer surface was s e t  equal t o  
critical depth. the calcuiaied warer surface came back belaw critical depth.  his indicates 
t h a t  there 15 not a valld rubcritical answer. r he program defaulted to critical depth. 

CROSS SECTION OUTPUT eiofiie 1213 flaw 

E.G. EleY ifti 1282.94 Element left OB Channel Riqht 0B 
Ye1 Head Ifti 1.61 W L ,  "-Val. 0.060 0.035 0.110 
1 . 5 .   lev iftl 1281.33  each =en. (it) 55.00 51.06 70.00 
Crii W.S. iftl 1281.33 Blow Rrea lsq fil 72.27 2180.46 516.48 
E.G. Slope lft/fii 0.008307 Rrea Irq ftl 72.27 2180.46 516.48 
P Total lcfai 23000.00 Flow lcisi 87.98 22474.76 437.26 
TOP Width lftl 1762.37 Top Width lit) 182.49 501.32 1018.56 
Ye1 Total lft/rl 8 . 3  Rvg. "el, litlsl 1.22 10.31 0.85 
Max Chl Dpth lftl 6.68 Hydr. Depth iff1 0.40 d . 3 5  0.48 
Con". Total lcfsl 252144.9 Conv. lcfsl 965.3 246582.2 4197.4 
Length Wfd. Iff1 51.25 Wetted per.  [fil 182.49 501.56 1078.57 
"in ~h EI ifti 1274.65 Shear Ilblsq fL1 0.21 2.25 0.25 
Rlpha 1.51 S t r e a m  Power IIblfL a1 0.25 23.24 0.21 
~ r c r n  ~ o s s  ifti 0.25 cum volume (acre-rri 325.80 1826.97 332.70 
C 6 E LOBE Iff1 0.29 Cum SR lacresi 121.23 248.25 186.00 

warning: ~ h s  energy equailon could nor be balanced within the specified nwnber of iterations.   he 
program used critical depth for the water  surface and continued on with the calculations. 

Warning: Divided flow computed for this cross-section. 
Waining: The velocity head has changed by more than 0.5 ft 10.15 ml. This may indicate the need for 

additional crass sections. 
~arning:   he conveyance ratio ivpstream conveyance divided by downstream conveyancei is leer 

than 0 . 7  or greater than 1.4.  hi^ may indicate the need for additional crass sections. 
~arning:   he energy loss was greater than 1.0 it 10.3 m). between the current and previoua crass 

section. This nay indicate the need for additional cross rectian.. 

CROSS SECTION OUTPUT Profile Xfull capacity 

E.G. E I ~ Y  I ~ L I  1284.34 ~lement ~ e f e  08 channel ~ight OB 
Ye1 Head lfii 2.69 EL. n-Val. 0.060 0.035 0.110 
W.S. Elev IfLi 1281.65 Reach Len. lfil 55.00 51.06 10.00 
Crit W.S. lftl 1282.55 Flow Area [sq ffl 133.51 2338.90 991.13 
E.G. Slope IfLIftl 0.013100 Area lsq fti 133.51 2338.90 9 9 7 . 1 3  
Q Total lcfsi 33000.00 Flow icfoi 281.82 31516.14 1202.03 
Top Width Ifti 2482.55 Tap Width lfil 201.73 506.25 1768.58 
"el  T O ~ ~ I  ~fr/si 9.51 ~ v g .  "el. I ~ ~ I S I  2.11 13.47 . 1.21 
nax chi ~pih I E ~ I  7.00 ~ydr. ~epth (it) 0.64 4.62 0 . 5 6  
Con". Total lsfsl 288325.9 Con". lcfsi 2462.3 215361.2 ,10502.3 
~ e n g t h  wtd. (fri 51.42 wetied per .  (fri 207.13 505.49 1768.86 
Min Ch El lftl 1274.65 Shear IIbIsq fL1 0.53 3.78 0.46 
Alpha 1.92 Stream Power Ilblft 51 1.11 50.89 0.56 
~ r c r n  l o s s  lit1 0.37 Cum Volume lacre-ff) 529.82 2217.81 565.87 
C d E 1054 lit1 0.05 Cum SR (acres) 168.03 255.60 250.33 

Warning: Divided flow computed for this croso-section. 
warning:  he srors-sesr~on end points had to be extended vertically for the computed water  surface. 
Note: Program found supercritical flow starting a t  this cross sectlo". 

FLOW DISTRIBUTION OUTPUT Profile XI13 flow 

left sra ~ i g h t  S L ~  FLOW ~ r e s  W . P .  % con". ~ y d r  D. velocity 
lftl icfsl 1aq fti lftl lft) iftlsl 

I8 9737.81 9906.62 1579.35 223.06 109.37 12.15 2.04 7.08 

NnuRivcr Splilwsy Inundation Study. FCD 97-04 
rorthc in, zn ~nd fill pmf 



Naming: The energy equation could not be balanced Withi" the specifled number of iterations. The 
program used critical depth for the water silrfase and continued on with the calculation=. 

warning:  he velocity bead has changed by than 0.5 f r  10.15 ml. ?his may indicate the need far 
addltianal cross  sections. 

warning:  he conveyance ratio lupstrearn conveyance dlvrded by downstream canvsyancel is less 
than 0.7 or greater than 1.4.  his may indicate the need far additional cross sections 

warning:   he snerqy loss was greater than 1.0 ef  10.3 mi. between the current and previous cross 
.  his mav Indicate the need for add~tianal cross sections. . . . . . - . . . 

Warning: During the standard step iLerations. when t h e  assumed watsr surface was set equal t o  
critical depth, the cal~uiaied water surface came back below critical depth. ~ h l s  Indicates 
that there i a  not a valid ~ubcrifical answe$.   he program defaultad fa critical depth. 

FLOW D~sTRIBUT~ON OUTPUT Profile X213 fiow 

warning: 

warning: 
warning: 

wazning: 

warning: 

warnina: 

  he energy equation could not be balanced within the specified number of iterations. The 
program used critical depth for the water s l~r iace  and continued on with the calculations. 
Divided flaw computed tar this cross-sectiarL. 
 he v e l o c i t y  heed hse changed by more rhan 0.5 fr 10.~5 mi.  his may indlcate the need far 
additional cross sections. 
 he conveyance ratio cupstream conveyance divided by downstream conveyance) is less 
than 0 . 7  or greater rhan 1 . 4 .  m i s  may the need for addltlonal cross sections. 
  he energy loss war greater than 1.0 ft 10.3 a), between the current and previous cross 
section. This may indicate the need for additional cross sections. 
~ u r i n g  the standard step iterations, when the assumed water surfecs wae set equal to 
critical depth, the calculated water surface came back below critical depth. ?his indicates 
chat there is not  a valid subcritical answer.  he program defaulted t o  critical depth. 

FLOW DISTRIBUTION OUTPUT Profile Xfull capacity 

Area 
lrq fti 
133.51 
56d.41 
1138.40 
636.09 
69.03 
100.35 
191.41 
365.70 
270.58 

W.P. 
lftl 

207.73 
168.84 
168.76 
168.89 
239.38 
276.78 
362.14 
313.51 
311.05 

, can". ~ y d r  o. velacity 
lfti Iftlsi 

0.85 0.64 2.11 
17.55 3.34 10.26 
56.53 6.71 16.39 
21.42 3.71 11.11 
0.11 0.20 0.51 
0.19 0.21 0.61 
0.56 0.53 0.97 
1.82 1.17 1 . 6 4  
0.91 0.72 1.19 

Warning: Divided fiow computed far this crass-sectrofl. 
warning;  he crass-section end paints had LO be exrsnded vertically for the cornputad water surface. 
 ore: program found supercritical f l o w  starting at thls cross section. 

CROSS SECTION RIVER: New River 
REIICH: Lower RS: 13.151 

INPUT 
Descrlotiun: 
station Elevation oats 

s t s   lev S t a  
9058 1283.4 9159.76 

9331.98 1202.7 9380.65 
9421.65 1282.2 9450.29 
4619.08 1280.4 9612.65 

Manning'. " Values nu"= 3 
s t a  n v a l  S t a  n val s t a  n V a l  
9058 .06 9746 .03510181.38 .11 

m n k  sta: ~ e f r  ~ight ~engths: ~ e i i  channel ~ighi coefe conrr. ~xpsn 

New River Spillway lnundslion Study, FCD 97-04 
Poitho ill, 213 and full pmf 



iD 
914610187.38 520 393.13 370 1 . 3  

CROSS SECTION OUTPUT Profile "113 flow 

E.G. E l e v  Ifti 1272.50 Element Left 08 Channel ~ i g h t  OB 
Ye1 Head lfti 0.36 Wf. "-Val. 0.035 
W . S .  = l e v  ifri 1272.14  each ten, ifti 520.00 393.13 370.00 
Crit W . S .  lfLi 1267.98 Flow Area Isq ft) 2693.43 
E.G. s lope (frlfti o . o o l 0 3 1  area ~ a q  ftj 2633.43 
Q Total IcfJi 13000.00 Flow lcfsl 13000.00 
Top Width Ifti 402.81 Top Width (fC) 402.81 
Ye1 Total Iftlsi 4.83 Avg. Vel. litls) 4.84 
Max Chl DpCh ifti 9.94 Hydr. Depth lftl 6.69 
Con". Total lcfsi 804898.1 Con". lcfs) 404898.5 
Length WLd. Ifti 393.12 Wetted Per. (Pt) aOd.24 
Min Ch El Ifil 1262.20 Shear llblsq fti 0.43 
Alpha 1.00 Stream Power (Iblit sj 2.07 
Frcin Loss lfti 0.33 Cum Volume (acre-ft) 95.44 1228.23 97.70 
C d E Loss ifti 0.03 cum SA lacres) 46.85 233.23 73.30 

E.G. Elev lfti 
"el Head ift, 
W.S. ~i~"'iff1 
Grit W . S .  ifti 
E.G. Slope lftlfti 
0 Total IC161 
Top Width Ifti 
Vel Total iEt/sl 
Max Chl Dpth Iff1 
Con". Total lcfsi 
Length Wcd. lftl 
Mln Ch El iffi 
Alpha 
Frctn Lass Ifti 
C 6 E LOSS ifti 

Left OB channel ~ i g h t  08 
0.035 O.ll0 

520.00 393.13 310.00 
3541.01 1.21 
3541.01 1.21 

22999.14 0.26 
420.58 4 . 3 3  

6.48 0.22 
8.43 0.29 

621837.8 7.1 
e22.70 4.29 
0.72 0.02 
4.65 0.01 

325.76 1823.61 332.28 
121.11 247.71 185.13 

Warning: Divided flaw computed for this crors-saction. 

CROSS SECTION OUTPUT Profile #full capacity 

E.G. Elev lfti 1280.90 Element Left 08 channel ~ i g h t  0s 
Vel Head iftl 13.05 Wt. "-Val. 0.035 
W.S. Elev ifti 1267.85 Reach Len. (frl 520.00 393.13 370.00 
CriL W.S. lfti 1271.33 Flow Area (sq ffl 1138.16 
E.G. Slope Iftlfti 0.079990 Area lsq ftl 1138.16 
Q Total lcfsi 33000.00 Flow icfsi 33000.00 
Top Width ifti 302.41 Top Wldth ifti 302.41 
Vel Total Iftlsi 28.93 Avg. V e l .  iftlri 28.99 
~ a r  C ~ I  ~ p t n  ifti 5.65 ~ydr. nepth (iti 3.76 
COO". Total icfai 116619.8 Conu. lcfsl 116679.8 
length ~ t d .  1%) 393.00 wetted per. ift) 303.32 
Min Ch El tftl 1262.20 Sheer Ilblsq fr) 18.74 
Alpha 1.00 Streen Power (Ihlft s] 543.30 
Fi-ctn Loss lfti 2.39 Cum Volume lacre-ft) 529.73 2215.79 555.07 
C L E load lftl 1.04 cum SA <acres/ 167.90 255.12 248.91 

Warning:   he velocity head has changed by more than 0.5 ft 10.15 mi. This may indicate the need for 
additional cross sections. ~~~- 

warning: ~ h e  conveyance rstro lvpstream conveyance divided by downstream conveyance) is less 
than 0.7 or greater than 1.4. This m y  indicate the need for addrtional cross sections 

warning:  he energy loss was greater than 1.0 ft 10.3 mi. between the current and previous cross 
section. This may indicate tee need for additional cross sections. 

FLOW DISTRIBUTION OUTPUT Profile "113 flow 

ELOW DISTRIBUTION OUTPUT Profile #2/3 flow 

Left Sta R ~ g h t  S t a  Flow Area W.P. $ Conv. Hydr D. Yelocriy 
lfti Iff) lcfsl isq fti Ifti lftl Iftla) 
LB 9746.00 9893.11 6831.81 1114.26 135.48 29.70 8.29 
9893.13 

6.13 
10040.25 12509.96 1657.41 147.54 54.39 11.21 7.55 

10040.25 RE 10187.38 3657.97 771.34 139.67 15.90 5.57 
10181.38 12158.86 

4.72 
0.26 1.21 4.29 0.00 0.29 0.22 

Warning: Divided flaw computed for this cross-section 

FLOW DISTRIBUTION OUTPUT Profile Xfull capacity 

Left SLa Right SLa * Ifti Flow 
Area W.P. S Con". Xydr D. Velocity 

lfti lcfsi isq Pti lftl 
LB 9 1 4 6 . 0 0  9893.13 

(it1 iftlsi 
9435.10 353.94 93.52 28.59 

9893.13 
3.80 26.66 

10040.25 22903.38 723.16 141.5d 69.40 4.92 31.61 

New %YEI Spillway Inundation Study, FCD 97-04 
For the 1R.23 and full pmf 



Warning: The velocity head has changed by more than 0.5 ft 10.15 mi. This may indicate the need for 
additional cross sections. 

warning:  he conveyance ratio iupstrean conveyance divided by downseream canveyencs] is less 
than 0.7 or greater than 1.4. ~ h l s  may indicate the need far additional arorr sections. 

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

CROSS SECTION 
REACH: Lower 

INPUT 
Descrintiun: 
station Elevation Date 

sta E I ~ V  s r a  
9252 1280 928e.29 

9395.75 1218 9421.73 
9607.76 1280.4 9671.6 
9 7 6 0 . 4 3  1 2 5 4 . 6  9801.98 

RIVER: New Rlver 
RS: 1 3 . 0 7 5  

Elev sta 
1279.76 9313.03 
1260.29 9493.93 
1211.27 9704.51 
1262.51 4834.95 
1263.8 9922.62 
1263.42 9999.25 
1263.2310073.48 
1278.5310196.43 
1289.6610363.55 
1280.01 10514.5 
1279.0210890.52 
1279.0911294,05 
1217.5111368.91 
1277.5711623.16 
1277.4511721.59 
1278,6612002.75 
1279.9212275.59 
1279.1712469.46 
1278.4312543.98 

Elev Sta 
1273.73 9383.3 
1280.27 9557.24 
1265.52 9132.62 
1262.16 9653.67 
1263.96 9931.25 
1262.3710015.02 
1263.9110088.42 
1278.6510263.57 
1288.7710418.15 
1279.08 10655.7 
1278.3110918.72 
1278.1211330.55 
1218.111452.28 
1277.7911543.76 
1218.6811135.23 
1278.6912076.22 
1219.8212332.23 
1280.1412473.91 

1280 

Manningls D Values num= 3 
sta n V a l  SLa n Val Sta n Val 
9262 .06 9671.6 .03110153.91 .11 

Bank S t a :  Left Right Lengths: Leit Channel Right ~ o e f f  conrr. ~xpan 
9 6 1 1 . 6 1 0 1 5 3 . 9 7  S Z O  454.21 415 1 . 3  

CROSS SECTION OUTPUT Profile #1/3 flaw 

E.G. Elev lftl 
"el Head lftl 
W.S. Ele" ,ftl 
crit W.S. lftl 
E.G. Slope iftlftl 
O Total lcfsi 
Top Width lftl 
Vel Total lftlol 
Max Chl Dpth lftl 
con". Total icirl 
Length WLd, Ifti 
Win Ch El Iftl 
Alpha 
F i c t n  Loss lftl 
C 6 E Loss lftl 

Element 
Wt. n-"81. 
RsaCh Len. lft) 
Flow Rrea lsq ftl 
Area isq ftl 
Flair ICiSI 
Top Width IfLI 
xvg. vei. lfrlri 
Hydr. Depth lftl 
Con". ICfbI 
Wetted Per. Ifti 
Shear llblrq ftl 
Stream power IIbIfL a] 
cum volume lacre-fri 
C m  SA lacre41 

Channel 
0.035 
456.21 
3088.01 
3088.01 
12987.41 

4 0 9 . 6 7  

Right 08 
0.110 
655.00 

2 8 . 6 5  
28.65 
12.59 
19.60 

warning: Divided flaw computed for this cross-section. 

CROSS SECTION OUTPUT Profile 11213 flow 

E.G. E l e Y  lftl 1214.34 Element Left 08 Channel Right 08 
v e l  ~ e a d  1ft1 0.52 w t .  n-val. 0.035 0.110 
W.S. Elev lftl 1273.81 Reach Len. Iftl 520.00 45d.21 455.00 
crlt W.S. lftl 1268.15 FloW Area 14q it1 3940.02 17.61 
E.G. Slope Iftlftl 0.001054 Area lsq It1 3940.02 77.61 
0 Total Icisl 23000.00 Flow ICfsI 22938.64 61.36 
Top Ridth lftl 480.53 Top Width Ifti 449.90 30.64 
Vel Total Iftlsl 5.72 Avg. Vel. Iftisl 5.82 0.79 
Max Chl Dpih Ifti 11.44 Hydr. Depth lfti 8.76 2.53 
con". ~ofal lcfal 706383.7 Con". IcfsL 706493.8 1889.9 
length Wtd. lffl 454.21 Wetted Per, lfti 453.91 32.06 
Nin Ch El lftl 1262.37 Shear Ilblsq it) 0 . 5 1  0.16 
Alpha 1.03 Stream Povar Ilbiit sl 3.33 0.13 
Frctn Lass lftl 0.38 Cum Volume (acre-ft) 325.76 1789.83 331.95 
c L E LOZS lftl 0.06 cum SA Iacresl 121.11 243.78 184.99 

Warning: Divided flow computed for this cross-section. 

CROSS SECTION OUTPUT Profile Xfull capaclty 

E.G. Elev lit1 1276.06 Element Left 08 Channel Right OB 
"el ~ e a d  ifti 0.79 ~ r .  n-val. 0.035 o.lio 
W.S. Elev (ftl 1275.28 Reach Len. lftl 520.00 454.21 455.00 
cr i t  W.S. ifri 1270.12 FIOW ~ r e a  lsq L ~ I  4606.14 128.57 
E.G. Slope lft/fLl 0.001323 Area lsq fil 4606.14 128.51 
O Total lcfsl 33000.00 Flaw lcfsl 32864.35 135.65 
Top Width lftl $98.29 Top Wldth lfti 459.36 38.93 

Nsw River Spillusy lnundntion Study, PCD 91-04 
F~~ ,ha In, zii and full pmf 



V e l  rotas !ftlsl 6.91 Avg. vel. iftlrl 
Max Chl DpCh Iftl 12.91 Hydr. Depth (it) 
Canv. Total Iclsl 907180.4 Conv. lcfsl 
Length Wtd. Ifll 454.21 Wetted Per. lit) 
~ l n  ch EI lfll 1262.31 shear ilb/ao f t i  ~, 
alpha 1.04 stream Power llb/ft si 5.85 0.27 
FrcLn Loss lftl 0.49 Cum Volume (acre-€ti 529.73 2189.81 564.52 
C d E LOSS IfLl 0 . 0 8  Cum Sii lacreal 167.90 251.69 248.74 

Warning: Divided flaw computed for this cross-section. 
Note: Hydraulic jump has occurred between this crass section =nd the previous upscreen section. 

FLOW DISTRIaUTI0N OUTPUT Profile #I13 flow 

left sia ~lghi s t a  n o w  ~ r e a  W.P. 3 can". ~ y d r  D. velocity 
Iftl lftl lcfsl 15q ftl Ifti Iftl IftlE.) 
IB 9571.60 9832.39 4214.05 1032.88 144.06 32.42 7.24 4.08 
9832.39 9993.18 5785.91 1306.10 161.01 44.51 8.12 4.43 
9993.18 RB 10153.97 2987.45 749.03 108.09 22.98 7.05 3.99 
10153.97 12543.98 12.59 28.55 20.35 0.10 1.46 0.44 

Warning: Divided flow computed far thir cross-section. 

FLOW DISTRIBUTION OUTPUT Proflie Y213 flow 

~ e f r  s t a  ~ighi ste PIOW ~ r e a  W.P. s con". ~ y d r  D. velocity 
lit1 lftl lsfsl 1sq ft) lftl 
IS 9671.60 9832.39 

Ifti lftlsl 
7649.77 1315.41 149.18 33.26 8 .99  5.82 

9832.39 9993.18 10281.48 1613.52 161.01 44.70 10.07 6.35 
9 9 9 3 . 1 8  RB 10153.97 5007.39 1005.03 143.72 21.77 7.09 4.98 
10153.97 12543.98 61.36 17.61 32.06 0.27 2.53 0.79 

Warning: Divrded flow computed for this crass-section 

FLOW DISTRIBUTION OUTPUT Profile #full capacity 

Left s t a  
iftl 

LB 9671.60 
9832.39 
9993.18 

Area 
isq ftl 
1533.95 
1855.11 
1211.07 
128.57 

W.P. 
lftl 

153.03 
161.01 
1<9.81 
40.87 

Warning: ~ivided flow computed far this cross-section. 
~ o i e :  Hydraulls jump haa occurred between Lhls cross section and the previous 

CROSS SECTION RIVER: New R l v e r  
REACH: Lower RS: 12.991 

INPUT 
Description; 
station  levat ti on nara num. 91 

upstream section. 

Elev sra 
1277.29 9285.05 
1277.27 9433.1 
1218.19 96Tl.17 
1277.59 9760.85 
1266.02 9943.89 
1266.3310235.94 
1274,7310322.13 
1277.3410475.62 
1276.3210661.92 
1276.9111022.81 
1277.5211179.58 
1276.4911369.44 
1276.3911521.22 
1217.0311633.86 
1218.411915.65 
1218.9412161.49 
1217.412282.60 
1276.3712478.51 

Elev S t a  
1216.96 9292.43 
1277.06 9508.5 

1278 9650.22 
1264.19 9 8 0 4 . 7 6  

Manning's n "slues nu,"= 3 
sta " Val 5 t a  n Val sta n Val 

9109 .06 9734.08 ,03510268.84 .11 

Bank Sts: Left Right Lengths: Left Channel Right CoefP Contr. Enpan 
9734.0810268.84 595 527.02 535 1 . 3  

Blocked Obstructions n u =  1 
SLa I SLa R Elev 
9108 9734.08 1277.19 

CROSS SECTION OUTPUT Profile #I13 €low 

E.G. Elev lfil 1211.86 Element 
Ye1 Heed lit) 

Left 08 channel ~ight OB 
o . n  w t .  n-va~. 0 . 0 9 5  O.IIO 

W.S. Elev ifel 1271.69 Reach Len. iff) 595.00 527.02 535.00 
crlf W . S .  lftl 1266.49 Flow Area isq fil 
E.G. Slope Iftlftl 

3908.09 91.20 
0.000411 iirea /aq ff] 

Q Total !CfIl 
3908.09 91.20 

13000.00 Flow [cfsl 12952.88 47.12 

June 2000 ' 
New River Spillway Inundation Study, FCD 97-04 
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Top Width ifil 551.44 Top Width Ift! 517.43 3d.00 
Ye1 Total lftlsl 3.25 Aug. "el. lftla! 3.31 0.52 
"ax chl npih ifrl 9.32 nydr .  ~ e ~ i h  (it! 7 . 5 5  2-60 
con". Total icfsl 636340.9 Con". icfs) 634034.4 2306.5 
lennfh Wtd. iftl 527.12 Wetted per .  jfil 123.16 35.60 
Nin Ch El lftl 1262.37 Shear Ilblnq fil 0.19 0.01 
Alpha 1.04 Stream Power Ilblft sl 0.65 0.03 
Frfin Lo31 ifil 0.32 Cum Volume iacre-ffl 95.44 1165.67 96.95 
C i E Lorr  iftl 0.02 Cum SA (acres! 46.05 224.73 72.94 

Warning: Divided flaw computed for this crass-sectlon. 
warning: The canveyance ratio 1upsrream conveyance divided by downstream conveyance, is less 

than 0.7 or greater than 1.4. ~ h i r  may indicate the need for additional crass  ssctions 

CROSS SECTION OUTPUT Profile #2/3 flaw 

E.G. EleV ift! 1273.90 Element Left 08 Channel Right 08 
"el Head ift! 0.34 WL. "-Val. 0.035 0.110 
W.S. Elev iftl 1213.56 ~eiich  en. lit) 5 9 5 . 0 0  527.02 535.00 
CeiL W.5 .  IfL! 1267.82 Flaw Rrea isq ftl 4889.06 165.72 
E.G. slope ifrlfr! 0.000633 ~ r e a  irq fti 4809.06 165.72 
Ti Total lcfa! 23000.00 Flow lsfsl 22811.20 128.80 
Top Wldth ift! 510.66 Top Width lftl 524.98 45.68 
"el Total iftlsl 4.56 Rvg. Yel. lit181 4.68 0 . 1 8  
Max Chl Dpth iftl 11.19 Hydr. Depth lfr) 9.30 3.63 
Con". Total lcfs! 914411.4 Con". icfsl 909240.6 5120.8 
length wtd. I ~ L !  5zi.n wetted per. lit! 531.50 07.90 
Mln Ch El ifi! 1262.37 Shear ilblrq ft! 0.36 0.14 
alpha 1.05 stream power llhlfr si 1.70 0.11 
Frctn lass ift! 0.49 Cum Volume (acre-ft! 325.76 1743.03 330.68 
C 6 E 1098 lttl 0.03 Cum SA (acres! 121.11 230.69 184.59 

Warning: Divided flaw computed for this cross-section. 
warning:   he conveyance ratio (upstream conveyance divided by downstream conveyance! is less 

than 0.7 o r  greater than 1.4. This may rndicate the need for additional cross sections 

CROSS SECTTON OUTPUT 

E.G. Elev ift! 
vei Head iftl 
W.S. Ele" ift! 
Czlt 1Y.S. lit1 
E.G. Slope Ifllftl 
Q Total (cis! 
Top Width lit! 
"el Total iftl~l 
Max Chl DPfh ift! 
Con". Total icfs! 
Length Wrd. ift! 
Mln ih El lfti 
Alpha 
Frcfn Loss lit! 
C & E Loss iftl 

Profile XfUll 

1275.50 

capacity 

Element 
wr, n-vai.  
R B I ~ C ~    en. ifr! 
Flow area isq it! 
Area 1sq ft! 
Flow i C f 5 ,  

Tap width lit! 
Avg. Vel. lftlsl 
Hydr. Depth iftl 
CO"". iCf3l 
WslLed Per. iftl 
Shear ilblsq ftl 
S t r e a m  Pawsi ilblft s! 
cum volume iacre-fr! 
Cum SR (acres! 

Channel Right 08 
0.035 0.110 
527.02 535.00 
5631.00 260.55 
5631.00 268.55 
32718.99 281.01 
529.54 181.70 
5.82 0.90 
10.53 1.48 

1145765.6 0429.5 
536.61 184.49 
0.54 0.07 
3.12 0.07 

2136.50 562.45 
2e6.53 247.59 

wsming: Divided flow computed for Lhls cross-section. 
Warning: The conveyance ratio lupatream conveyance divided by downstream conveyance! ie less 

than 0.7 ar greater than 1.4. ~ h l s  may indicate the nesd far additional cross ssctlona. 

FLOW DISTRIBUTION OUTPUT Profile XI13 flow 

~ e f r  s t a  night s t a  rlow ~ r e a  W.P. 8 conv. ~ y d r  D. velocity 
lft! lftl icfs! 1rq ftl lft! Iftl Iftlsl 
LB 9734.08 9912.33 3504.01 1137.18 158.26 26.95 6.83 3.00 
9912.33 100P0.59 5511.63 1528.50 170.65 62.40 0.57 3.61 
10090.59 RB 10268.84 3937.24 1242.41 176.25 30.29 7.19 3.17 
10260.04 12640.45 47.12 91.211 35.60 0.35 2.68 0.12 

Warning: Divided flow computed far this cross-section. 
warning: The conveyance ratio (upatream conveyance divided by downstream conveyance1 ia less 

than 0.7 or  greater then 1.4. ~ h i r  may indicate the nesd for additional cross sections. 

now orsmisuTroa ovrpuT profile nz13 f l o w  

~ s f t  s fa  ~ight sta n o w  ~ r s a  W.P. % con". ~ y d r  D. velocity 
iftl lftl icfsl 1aq ftl iftl Iftl iftl~! 
LD 9734.08 9912.33 6305.11 1452.06 112.46 27.75 8.53 4.40 
9912.33 10090.59 9438.36 1861.95 118.65 41.04 10.45 1.07 
10090.59 RB 10260.04 1041.67 1569.06 100.49 30.64 8.09 4.49 
10260.04 12640.45 128.00 165.12 47.90 0.56 3.63 0.78 

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

than 0.7 or greater than 1.4. Thiil may indicate the need far additional cross sections. 

FLOW DISTRlBUTiON OUTPUT Profile Wfull capacity 

~ s f f  sfa ~ight sta plow ~ r e a  W.P. $ con". ~ y d r  D. velocity 
Iftl ifti lcfsl isq ftl Ifti Ift! IftIS! 
LB 9734.08 9312.33 9201.58 1695.35 175.60 28.14 9.00 5.40 
9912.33 10090.59 13270.55 2114.64 178.65 40.21 11.06 5.20 

rune 2000 New River Splllwny Inundation Study, FCD 97-04 Page I20 of277 
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MB""ingcs n v a l u e s  nu",= 3 
s t a  n Val sta n Val s t a  n vei 

8717 .06  9833.84 .03510320.61 .11 

Bank %a: Left Right Lengths: Left Channel Right coeff cantr. gxDan 
9833.8410320.61 540 508.24 495 

Blocked Obstructions num= 1 
1 . 3  

sea L s t a  R = l e v  
8 7 1 1  9831.84 1278.01 

CROSS SECTION OUTPUT Proflie 4113 flow 

E.G. Elev lft) 1271.52 Element 
V e l  Head Ifti 0.38 Wt. n-Val. 

Left 08 Channel ~ight 08 

W . S .  Elev lfil 1271.18 Reach Len. Ifti 0 .035  0.110 

crit  W.S. IfLI 540.00 508.24 495.00 
1267.78 Flaw Aree isq ft) 

E . G .  Slope Iftlltl 0.001152 area laq ft) 2 6 8 7 . 3 4  317.93 

Q Total Icfsi 13000.00 Flaw icfs) 2687.34 317.93 

TOP width lft) 599.04 TOP width ift) 12722.30 217.70 

vel rota1 iftlsj 4.33 Avg. Vel. (fils) 448.32 150.72 
Max Chl Dpth Ift) 8.68 Hydr. Depth (ft) 

4.73 0 . 8 7  

Con". ~ o t a l  1cf.i 383009.6 Conv. lcfs) 5.99 2 . 1 1  

Length wtd. iftl 507.70 Wetted per.  lit) 
374821.9 8181.6 

Min CD E l  lft) 1262.50 Shear llblsq fr) 451.29 1 5 3 . 0 1  
~ l p h a  1.17 Stream Paver IIbIft 0.43 0.15 
Frctn loss iftl 0.71 cw vo1vine lacre-it) 2 . 0 3  0.13 
C G E Loas ifti 95.44 1125.77 94.44 

0.01 Cum SA Iacxes) 46.85 2 1 8 . 8 8  1 1 . 8 1  

Warning: Divrded flow computed for this cross-section 

CROSS SECTION OUTPUT P r o f i l e  8213 flaw 

E.G. Elev Iftl 1273.38 Element 
v e l  ~ e e d  lfr) 0 . 6 5  wf. n-val.  Left 06 channel Right 08 

W.S. Elev Ifti 1272.73 Reach Len. (if] 0.035 0.110 

crit W . S .  1ft1 1269.36 Plow Area lsq ft) 5d0.00 508.24 495.00 

E . G .  s l o p e  lfrlft~ 0 . 0 0 i 6 9 0  ~ r e a  isq ft) 3395.33 602.27 

Q Total lcfsi 23000.00 Flow lcfs) 3395.33 602.27 

Top width ifi] 669.64 Tap Width lit) 22285.49 714.51 

"el ~otel iwe) 5 Avg. Vel. iftla) 462.17 207.48 
Max chi ~ p t h  ifr~ 1 0 . 2 3  n y d r  ~ e p i h  lit) 6.56 1 .19  
Conv. Total icfs) 559546.8 con". lcfs) 7.35 2.90 
length Wtd. ift) 507.65 Wetted Per. lftl 542168.1 17382.8 
Mln Ch El lftl 1262.50 Shear llblrq it) 465.48 210.45 

n ipha  1 .26  Stream Power ilblft s )  0.77 0.30 
F ~ C L ~  loas fir) 0.96 Cum Volume iacre-it] 5 . 0 5  0.35 
C bi E LO55 lftl 325.16 1693.75 325.96 

0.04 cum SA lacre.) 121.11 232.72 183.03 

Warning: Divided f low computed for this cross-section 

CROSS SECTION OUTPUT Proflie &full capacity 

E . G .  E lev  ifi) 1276.83 Element 
Vel nead ifti 0.97 wt. n-"a,. 

Left 08 channel ~ i g h t  oe 
W . S .  Elev itti 1213.86 i each i en. (ff) 0.035 0.110 
C r ~ t  W . S .  ift) 1270.65 n o w  area isq ft) 540.00 508.24 495.00 

E.G. Slope lftlfr) 0.002149 Area irq ft) 3919.11 1059.51 

Q Total Ic~s) 33000.00 Flow ic€r] 3319.11 1069.51 

TOP Width fit) 1171.83 TOP width (it) 31643.93 1356.07 
468.23 703.60 

New fiver Spillway Inundation Study, FCD 97-04 
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vel Total lftlsi 6.62 Avg. Vel. lftlsi B . 0 1  1.27 
Max Chi Dpth ifti 11.36 Hydr. Depth Ifti 8.31 1.52 
Con". Total lcfpl 711182.8 Con". lcfal 682553.5 29249.3 
Length Wtd. Ifti 501.55 Wetted Per. Iff) 4 7 1 . 7 1  1 0 7 . 0 7  
 in ~h ~l lfti 1262.50 Shear Ilblsq ftl 1.11 0.20 
Alpha 1.43 SLream Powsr ilblft a) 9.00 0.26 
rrctn ~ o s s  lfri 1.22 cum volume [acre-fti 529.73 2018.73 554.23 
C & E Loss lfti 0.06 Cum SR (acres) 161.90 240.49 242.15 

Warning: Divided flow computed for this cross-section. 
Warning: The energy less war greater than 1.0 ft 10.3 mi. between the current and previous crors 

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

FLOW DISTRIBUTION OUTPUT Profile #113 flow 

Left Sta Right Sta Flow Area W.P. 2 Can". Hydr D. Velocity 
ifti Iltl lcfri 1sq tti lfti lfti (ft13i 
LB 9833.84 9996.10 4123.19 8d3.16 133.68 31.72 5 . 3 5  4.89 
9996.10 10158.35 5258.59 1058.03 163.71 40.45 6.52 4.97 
10158.35 RR 10320.61 3340.53 786.16 153.89 25.70 5.13 4.25 
10320.61 12974.40 277.70 317.91 153.07 2.14 2.11 0.87 

warning: oivided flaw computed for this cross-section. 

PLOW DISTRIBUTION OUTPUT Profile 1213 flow 

lfti 
LB 9833.84 
9996.10 
10158.35 
10320.61 

~ i q h r  sra 
lfti 
9996.10 
10158.35 
RB 10320.61 
12974.40 

W.P.  
lftl 

140.20 
163.71 
161.56 
210.41 

Warning: Divided flow computed for this cross-section 

FLOW DISTRIBUTION OUTPUT ~rofile #full capacity 

Hydr D. 
lfti 
7.58 
8.08 
6.4: 
2.90 

warning: ~ivided flaw computed fur this cross-section. 
warning:   he energy loss was greater than 1.0 ft 10.3 mi. between the current and previous c r o r s  

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

CROSS SECTION RIVER: New River 
REACH: lower RS: 12.801 

INPUT 
DercripLian: Extend x-sec by 670' Lo El. 
Station Elevation Data num- 79 

J f B  Ele" sta Elev 3ra 
8567 1210.9 8583.83 1272.13 8614.59 

8942.46 1212.3 9034.94 1272.53 9196.51 
9499.01 1272.5 9573.63 1212.24 9591.81 
9706.1 1269 9158.35 1269.1 9195.76 
9902.5 1266 9934.52 1265.26 9956.1 

10100.21 1267.110131.07 1268.17 1017P.I 
10917.64 1268.5 10351.8 1268.1210405.16 
10495.79 1268.3105dd.02 1266.81 10571 
10710.39 121210166.01 1211.810784.75 
10928.04 1212.410931.12 1272.4110952.31 
11019.29 1269.211032.48 1272.23 11073.1 
11125.36 126811140.13 1263.1211151.97 
11254.68 1273.111286.14 1273.0711298.41 
11424.11 1271.411461.44 1211.1711487.91 
11628.44 1271.511637.25 1273.3211519.97 
11975.26 1271.912022.13 1273.2112094.51 

Manning's n Values "urn- 3 
ste n Val S f a  n Val Sta 
8567 .06 9884.48 .03510602.96 

Bank SLa: left Right LsnqLhs: Left Channel RlqhL Coeff Contr. Expan 
9884.4810602.96 565 52d.61 535 .I .3 

'dlacked Obstructions numi 1 
SLa L SLa R Ele" 
8567 9884.48 1275.01 

CROSS SECTION OUTPUT Profile 1113 flow 

E.G.  lev ~fii 1270.80 ~lenent ~ e f r  08 channel ~ i g h t  08 
V e l  Head lfti 0.30 Wt. n-Val. 0.035 0.110 
W.S. Elev ifti 1210.50 Reach Len. lPtj 565.00 524.61 535.00 
Crit W.S. ifLi 1268.41 Flow area lsq fti 2701.57 518.28 
E.G. Slope IPLIfLI 0.001765 Area lrq fti 2707.57 518.28 
0 Total lcfsi 13000.00 Flow lcfsi 12221.19 178.21 
Top Width lftl 812.11 Top Width lftl 669.44 142.61 

New River Spillwsy Inundation Study, FCD 97-04 
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Vel T o t a l  lft/$L 4.03 Rvg.  el. lft/sl 4.51 
Max Chl DpLh lit, 

1-50 
10.27 ~ydr. ~ e p t h  lftl 4.04 3.63 

Con". Total lcfsi 309458.8 COIIY. Icfsi 29093a.O 18124.8 
~ength wtd. ifri 525.62 wetted per, ift, 672.43 145.31 
Mln Ch El (ELI 1260.23 Shear Ilblsq ftl 0.4a 0.39 
Alpha 1.19 Stream Power tlblft s] 2.00 0.59 
Frcrn loss lit1 1.29 Cum Volume lacre-frl 9 5 . 4  1094.30 89.69 
C 6 E loss Iff1 0.02 Cum SA lacresl 46.85 212.36 70.16 

Warning: Divided flow computed for this cross-section. 
Warning: The conveyance ratio Iuprtream conveyance divided by dormstream conveyance1 is less 

than 0 . 1  o r  greater than 1.4.  his may indicate the need for additional cross sections 
Warning: The energy loss was greater than 1.0 if 10.3 nl. between the current and previous cross 

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

CROSS SECTION OUTPUT Profile #2/3 flow 

E.G. EleY lit) 
Ye1 Head lftl 
W.S. EleY IfLI 
crir W . S .  IELI 
E.G. Slope Iftlftl 
0 Total lcfsl 
TOP Width lfi, 
Y e 1  Total ,fL/s) 
Max Chl Dprh lit1 
CODY. Total lcfsl 
length WLd. Iff1 
Min Ch El IfLI 
alpha 
Frcfn Loss Ifti 
C d E Lass lft, 

Element 
Wt. n-Val. 
Reach Len. Iff] 
 low ~ r e a  isq frj 
Area lsq fL] 
Flow (cis) 
Top Width lfii 
Avg. V e l .  lft/sl 
Hydr. Oepih lit1 
Con". Icfs, 
Wetted Per. lftl 
Shear llb/sq fti 
Stream power 11b/it sl 
Cum volume tasre-it) 
Cwn SA lacreal 

Channel 
0.015 

524.51 
3628.57 
3628.57 

21613.08 
679.18 

warning: Divided flow computed far this cross-section. 
warning:   he energy loss was greater than 1.0 ft 10.3 ml. between the current and previous crosa 

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

CROSS SECTION OUTPUT Profile Xfull capacity 

E.G. Elev lftl 1213.55 Element Left 08 channel xight 08 
Vel Heed lit1 0.76 We. n-Val. 0.035 0.110 
W . S .  Elev (It1 1272.19 Reach Len. Iff1 565.00 524.61 535.00 
crit W.S. lfil 1210.41 F l o w  Area lsq ft) 4212.62 1692.19 
E.G. Slope lfflffl 0.002695 Rrea Idq ftl 4212.62 1692.79 
Q Total lcfsl 33000.00 Flow lcfsl 30933.37 2066.63 
Top Width Iff) 1838.44 Top Width ifti 114.04 1124.40 
V e l  Total lft/oi 5.53 Avg. Vel. /ft/~] 7.24 1.22 
Max Chl Dpih IfL) 12.56 Hydr. Depth (ft] 5.98 1.51 
Con"  Total lcfri 635621.3 Conv. (cis1 595815.4 39805.8 
Length Wtd. lit1 526.44 Wetted per .  lit] 717.73 1128.48 
Mi" Ch El lfil 1260.23 Shear Ilblsq ftl 1.00 
Alpha 

0 . 2 5  
1.61 Stream Power Ilblft s ,  7.25 

FrcLn loss lftl 
0.31 

1.65 Cum Volume lacre-ri) 529.73 2030.94 538.54 
C 6 E Loss lfti 0.05 Cum Sl i  (acres) 167.90 233.60 231.17 

Warnmg: Divided flow computed for this crass-~ect~on. 
warning: The energy loss was greater than 1.0 ft 10.3 ml. between the current and previous crass 

section. ThiJ nay indicate the need far additional crass sections. 

FLOW DlSTRlBUTION OUTPUT Profile XI13 flow 

 eft sta ~iqht sra rlow ~ r e a  W.P. % con". ~ y d r  D. velocrty 
lttl lit1 lcfsl 1sq ft, Ifti Iftl Ift/sl 
18 9884.48 10123.97 7578.82 1380.82 232.77 58.30 5.99 5.49 
10123.97 10363.47 2649.42 713.57 239.55 20.38 3.10 3 . 5 6  
10363.*7 RB 10602.96 1993.55 583.19 200 02 15.33 2.92 3.62 
10602.95 11035.21 67.04 89.91 19.70 0.52 1.52 0.75 
11035.27 11461.58 111.11 428.37 85.61 5 . 4 7  5.14 1.65 

warning: Divided flow computed for this cross-section. 
warning:   he conveyance ratio luprtiearn conveyance divided by downstream aonveyancei is le.. 

than 0.7 or greater than 1 . 4 .    his may lndicste the need far additional crass sections. 
Warning: The energy loss war greater than 1.0 ft 10.3 mi. between the current and previous crass 

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

FLOW DISTRIBUTION OUTPUT Profile 8 2 / 3  flow 

Left S t a  Right 5La Flow Area W.P. % Con". Hydr D. Velocity 
lftl lit1 1crsi 1aq ft, lftl Iftl Iftl~l 
18 9884.48 10123.97 11961.13 1597.47 235.82 52.00 7.28 7.05 
10123.91 10363.47 5489.70 1 0 7 0 . 5 8  239.65 23.87 4.47 5.13 
10363.41 RB 10602.96 4202.25 860.42 207.16 18.21 4.17 4.88 
iOSO2.96 11035.27 224.91 185.44 125.98 0.98 1.48 1.21 
11035.27 11867.58 1055.52 525.31 256.22 4.63 2.P1 1.70 
11467.58 11899.89 56.43 89.58 162.61 0.25 0.51 0.63 

a Warning: Dlvided flow computed for this cross-section. Warning: The energy loss was greater than 1.0 ft 10.3 ml. between the current and previous cross 
section. This may indicate the need for additional crasr sections. 

New River SpillwajInundstion Study, TCD 97.04 
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waining: ~ i ~ i d e d  flow computed for this crosr-section. 
warning:   he energy lass was greater than 1.0 f r  10.3 m l .  between the current and previous cross 

This may indicate the need far additional m o s s  sections. 

CROSS SECTION R I V E R :  New River 
REACH: Lower RS: 12.101 

INPUT 
n.i-rin+inn. ~ ~ r r n d  X - ~ ~ C  bv 260' LO El. 1270.5 

~ ~ ~ ~ i n g ' s  n valuer num- 3 
ste val s t a  n Val S t a  n Val 
8680 ,06 9740.51 .03510Q41.01 .11 

~~~k sta:   eft R I ~ ~ L  ~enyths; ~ ~ f t  channel n ~ g h t  coeff contr. Expan. 
9140.5110441.01 495 505.6 525 1 . 3  

~laoked obstructions num- I 
S t 8  L S t a  R Elev 
0600 9152 1271.3 

CROSS SECTTON OUTPUT Profile 4113 flov 

E.G. Elev iftl 
Ve1 Head lftl 
W.S. Elev lftl 
CIIL W.S. lftl 
E.G Slope .ift/fti 
Total lcfsl 

Tap Width Iftl 
"el Tats1 lft/sl 
nax chl ~pth iff1 
con". Total icfsi 
Length Wtd. lft! 
Min Ch El iftl 

 eft 08 Channel Right 08 
0,035 0.110 

491.00 505.60 525.00 
1769.33 1596.25 
1769.33 1596.25 
11258.59 1741.31 
481.58 1356.15 
0.36 1.09 
3.67 1.10 

178402.0 27604.7 
403.08 1357.96 
0.91 0.23 
5.79 0.32 

95.44 1067.34 16.10 
46.85 205.43 60.94 

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

section.   his may indicate the need for additional cross recflonn. 

CROSS SECTION OUTPUT Profile #2/3 flow 

E.G. Elev ifti 121S.92 Elen\ent 
~ ~ f t  08 Channel Right OB 

0.51 W L .  n-val. 0 .035  0.110 
vsl mad Ifti. 
W . S  Elsv Iftl 1270.41 Ree~h Len. Iftl 495.00 505.60 525.00 
crir W.S. iftl 1269.61 F ~ O V  Area lsq Ptl 

2649.12 4068.64 

E.G. Slope ift/ft) 0.003982 Area isq ftl 2649.12 4060.64 

23000.00 Flow ICf91 17303.75 5616.25 
O Total icfs! 
TOP width ifti 2714.60 width ifri 

689.01 2025.59 
3.42 Avy. Vel. Iftls! 6.56 1.38 

ye1 Total lftl3l 
10.31 ~ydc. Depth Iltl 3.04 2.01 

Max Chl Dpth iftl 
con". ~atal lcfsl 364411.0 con* lcfrl 

275472.8 08990.2 

length wtd. ifti 509.45 wetted Per. (PtI 
691.00 2027.92 

1260.10 Shear llb/sq fti 0.95 0.50 
M l "  Ch El iftl 

2.82 stream Power iiblft 81 6.25 0.69 
Alpha 
~ r c t n  ~ o s s  iftl 2.25 cum volume iacre-it1 

325.75 1614.97 286.30 

c 6 E lass lit1 0.02 cum SA lacrerl 
121.11 217.83 163.01 

warning: mvided flaw computed for this crosr-section 

~cw~ivcr spillway lnund~lan Study, PCD 97.04 
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Manning's n Values nun- 3 
sta n "dl St. n V a l  5 t a  n V a l  
8612 .06 9i30.21 .03510454.31 .I1 

Bank S t a :  Left Right Lengths: Left Channel Right coeff contr. ~xpen. 
9830.2110454.31 555 582.3 545 1 .3 

Blacked Obstructions "urn= 1 
Stc L SLa R Elev 
8672 9544 1269.3 

CROSS SECTION OUTPUT Profile #I13 flaw 

E.G. EleY Iftl 
V e l  Head lfL1 
W . S .   lev Ifrj 
Crit W.S.  IfLI 
E . G .  Slope lfL/ftl 
0 ToLal lcfsl 
Top Width lftl 
Ye1 Total Iftlal 
Max Chi Dpth lit1 
Con". Total lcfai 
Lenafh Wtd. l P L l  
~in.ch El Iff, 
Alpha 
FrcLn loss lftl 
C L E Lor5 lftl 

1267.35 Element 
0.49 Wt. n-Val. 

1266.86 Reach Len. lftl 
1265 .70  Flaw Area lsq fil 

0.004397 Area lsq fti 
13000.00 Flow ICES) 
1449.11 Top Width lftl 

4.04 ~ v g .  vel. i f r ~ ~ )  
1.96 Hydr. Depth (fL1 

196038.6 Con". lcfs] 
577.14 Wetted Per .  (ft) 
1258.90 Shear Ilblrq ftl 

1.92 Stream Pnwer Ilblft sl 
2.70 Cum volume lacre-ft) 
0.06 Cum SR lacres) 

Warning: Divided flow computed for fhlr cross-section. 
Warning: The velocity head has changed by moie than 0.5 ft (0.15 ml. p his may indlcate the need far 

additional crors rections. 
Warning: The energy loss was greater than 1.0 ft 10.3 mi. between the currant mnd previous crosa 

rect~on. ~ h l s  may indicate the need for additional crass sections. 

CROSS SECTION ourPuT Profile 11213 elow 

E.G. Elev lfii 1268.65 Element Left 08 Channel Rlghl OB 
V e i  Head Iff1 0.72 WL. n-Val. 0.060 0.035 0.110 
W.5. Elev Iff1 1267.93 Reach Len, Iff] 555.00 582.30 541.00 
crit W . S .  lftl 1267.06 Flow Ares lsq ft) 217.61 2491.53 2513.36 
E.G. Slope litlit1 0.008953 Area lsq ff) 271.61 2 4 9 1 . 5 3  2513.36 
Q Total Icfsl 23000.00 Flow Icfs) 483.38 18742.21 3774.31 
TOP width 1ft1 2546.47 TOP width lfr] 277.?5 624.10 1644.62 
V e l  Total Ifflsl 4.35 Avg. "el. (ftl~l 1.74 7.52 1.50 
Max Chl Dpth lftl 9.03 Hydr. Depth [rtl 1.00 4.00 1.53 
Canv. Total IcPsl 326792.5  con^. [cfs) 6868.0 266297.1 53521.4 
Length Wid. Iftl 513.27 Wetted per .  (ft] 218.03 625.00 1646.51 
Min Ch El Ifti 1258.90 Shear Ilblsq tt) 0.31 1.23 0,47 
Alpha 2.45 Stream Power llblft sl 0.54 9.27 0.71 
Frcrn ~ a a s  lfrl 2.69 CUD V O ~ U ~ B  iscre-ft) 324.18 1585.13 247.23 
C L E L o s s  lftl 0.03 Cum SR Iacres] 119.53 210.20 140.90 

Warning: Divided flow computed for this crass-section. 
Warning: The energy loas was greater than 1.0 ft 10.3 mi. between the current and prsviaur crass 

sec~lan. This nay indicate the need for additional cross sections. 

CROSS SECTION OUTPUT Profile #full capacity 

E . G .  Elev Iftl 
V e l  Head Iff1 
W.S. EleY ifLi 
crit W . S .  ifri 
E.G. Slope Iftlftl 
0 Total l c i s l  
TOP w;dthl;ki 
Vel Total IfLlsI 
Max chl ~ p t h  ifrl 
can". ~atal 1cfs1 
Lenoth Wed. Iff, 
nin-ch EI lfri 
Alpha 
Frcrn LOSS ifti 
C 6 E Lass lftl 

Left 06 channel 
0 0 5 0  0 0 1 5  

Right 08 
0.110 
515.00 
4291.54 
4291.54 
6058.96 
2404.88 

1.41 
1.79 

85433.0 
2407.22 

0.56 
0 . 1 9  

431.31 
184.90 

Warning: The crosa-sectlon end points had to be extended vertically for the computed water surface. 
warning: The energy loss was greater than 1.0 ft 10.3 mi. between the current and previous cross 

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

FLOW DISTRIBUTION OUTPUT Profile 11113 flow 

L e f t  s fa  Rlght sta PIOW ~ r e e  W.P. % Con-. Hydr D. Vslocity 
lftl lftl icis1 1sq €ti lftl Iftl Iftlal 

luns 2000 Naw River Spillway Inundation Study, FCD 91.04 
Forthc Ill. 2iI andfullpmf 
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Warning: Divided flow computed for this cross-section. 
warning: The velocity head has changed by more than 0.5 it 10.11 ml.   his may indicate the need for 

additional cross sections. 
Warning: The energy loss war greater than 1.0 E t  10.3 ml. between the current and previous cross 

section.  his may indicate the need ear additional cross sections. 

FLOW DISTRXBUTION OUTPUT Profile X2/3  flow 

~ e r t  S L ~  R I ~ ~ L  S L ~  F ~ O W  Area W.P. E Con". Hydr D. Velocity 
i i t l  i f t l  Ic€s l  1sq f t l  
8672.00 9830.21 I f t )  i f t l  1 E t l ~ l  

483.38 277.61 218.03 2.10 1.00 1.74 
IB 9830.21 10038 2 4  110a.99 923.09 208.58 30.89 

4.44 7 . 1 0  10018.24 10246.28 3033.87 1065.37 208.18 39.28 
5.12 10246.28 RB 10854.31 2603.40 505.07 208.24 11.32 8.48 
2.43 5.15 

10454 .31  10935.29 1751.76 1024.60 441.30 
10935.29 11416.26 80.15 155.16 402.37 7.62 2.33 1.71 0.35 0.39 0 . 5 2  
11416.26 11897.24 1451.64 931.86 458.93 
11897.24 12378.21 490.61 394.12 

273.18 6.31 2.00 1.55 

12378.21 12859.19 0.14 1.62 
60.73 2.13 1.44 1.24 

0.00 0.03 0.09 

Warning: Divided flow computed f o r  this cross-section. 
warning:   he energy loss was greater than 1.0 f t  10.3 ml. between the current and previous cross 

section. This may indrcate the need f o r  additional crors sections. 

FLOW DISTRIBUTION OUTPUT Profile Uful l  capacity 

left s t a  Right sra n o w  ~ r e a  W . P .  % Conv. ~ y d i  D. velocity 
i f t l  (Ptl  ICfSi 1aq f t l  
8672.00 9830.21 l f t l  i f t )  lEt/sl  

1300.02 501.91 280.26 3.94 1.79 2.59 
LB 9830.21 10038.24 9583.34 1090.46 208.58 29.04 5 . 2 4  8 . 7 9  
10038.24 10246.28 11771.60 1232.75 208.18 35.67 

5.93 
10246.28 RB 10454.31 4286.06 572.44 208.24 12.99 9.55 3.23 6.31 
10454.31 10935.23 2411.38 1408.03 482.54 
10931.29 11416.26 476.18 531.31 480.98 7 . 3 1  2.93 1.71 1.44 1.10 0.90 
11416.26 11897.24 2180.76 1324.22 481.28 
11897.24 12378.21 

6.61 2.75 1.65 
795.86 123.11 481.01 

12318.21 12859.19 
2.41 1.50 1.10 

194.80 310.89 481.41 0.59 0 . 5 5  0.53 

Warning: The crass-section end Points had to be extended vertically for the computed wafer surface.  
warning:   he energy loss was greater than 1.0 ft 10.3 ml. between the current and previ~u. cross 

section. This nay indlcate the need f o r  additional croar 

CROSS SECTION RIVER: New River 
REACH: lower RS: 12.511 

INPUT 
Description: Extend x-sec by 350' t o  EI. 1265 
Station Elevalron Data num= 

Manningls n values "urn- 3 
S t a  n vsl S t a  n vai $ia 

8690 .06 9811.16 .03510111.39 .I1 

E.G. Elev Ifti 1264.58 ~lement Left  08 channel ~ i g h t  08 

NBW Ri~~iSpi l lw~y  lriundalion Study, FCD 97-04 
Foilhe li), 213 and full pmf 





section. This may indicate the need ?or additional cross sections. 

m o w  DISTRIBUTION OUTPUT ~rofile 8213 flow 

Left 5ta Right SLa Flow Area W.P. S Con". Hydr D. Velocity 
lftl 1Pti lcfrl isq ftl 
9083.72 9477.44 

lftl lit1 IftIsI 
125.01 99.76 152.20 

9477.44 9871.16 
0.54 0.66 1.25 

140619 620.50 389.29 
LB 9871.16 9951.24 

6.11 1.59 2.27 
3991.63 451.07 80.40 17.35 

9951.21 10031.31 6712.52 619.68 80.47 29.45 5.63 8.85 7.74 10.93 
10031.31 RB 10111.39 4823.21 5 0 4 . 0 9  19.91 20.97 
10111.39 10620.87 1631.88 1 0 7 8 . 5 1  491.05 6.46 9.57 

7 . 1 0  2.20 
10620.87 11130.35 1611.18 1083.63 509.55 1.51 7.01 2.13 
11130.35 11639.83 1164.22 891.69 509.14 1.49 
11639.83 1 2 1 8 9 . 3 1  

5.06 1.71 1.31 
1317.51 9 5 9 . 9 5  508.97 

12149.31 12658.79 
5.73 1.89 

156.65 257.81 464.30 
1.37 

0.68 0.56 0.61 

warning: The energy equation could not be balanced within the specified "urnbet of iterations. 
program selected the weter surface that had the least amount of error between computed 
end asrvmed values. 

Warning: Divlded flow computed for this cross-section. 
warning: The energy iosr war greater than 1.0 it 10.3 ml. between the current and previous cross 

section. This nay indicate the need for additional cross sections. 
warning: ~uring t h e  standard step iterations, when the assumed water surface was equal to 

critical depth, the celculeied weter surface came back below critical depth. ~hir indicates 
that there is not a valid Pubsrrtlcal answer.   he piogian defaulted to critical depth. 

FLOW DISTRlBUTION OUTPUT Profile Xfull capacity 

Left S t a  Right S f a  Flow ~ r e a  W . P .  % con". xydi D. velocity 
lit1 Iftl lcfsl 1sq fL1 
9083.72 9 4 7 7 . 4 4  

lfti 
5 . 5  282.67 2 8 1 . 8 6  

lfti Iftlsl 

9477.44 9871.16 
1.35 0.98 1.58 

2578.83 918.95 393.88 
IB 9871.16 9951.24 

7.81 2.33 2.81 
5155.88 511.87 80.40 15.62 6.39 10.01 9951.24 10031.31 8281.19 6 8 0 . 4 8  80.47 25.10 8.50 12.17 10031.31 RB 10111.39 5989.70 564.38 81.97 18.15 

10111.39 10620.87 2682.56 1453.64 101.60 7.05 10.61 
8.13 2.92 

10620.81 11130.35 2706.02 1410.47 509.55 1.85 8.20 
11130.35 11639.83 2143.35 1278.53 509.54 

2.89 1.84 
6.49 

11639.83 12149.31 2337.26 1346.78 509.59 
2.51 1.68 

12149.31 12558.79 
7.08 2.64 1.74 

679.54 642.08 510.14 2.06 1.26 1.06 

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

Warnlng: Divided flow computed for this cross-section. 
warning: The crosa-section end points had to be extended vertically for the computed water surface. 
warning:   he energy loss was greater than 1.0 ff 10.3 nl. between the current and previour cross 

section.  his may indicate the need for additional cross aectians. 
warning: During the standard step iterations, when the assumed water surface was s e t  equal to 

critical depth, the calculated water surface cane back below critical depth. mii indicates 
that there is not a valid subcritical answer. The Program defaulted to crirrcal d e ~ f h .  

CROSS SECTION RIVER: New River 
RERCH: Lower RS: 12.420 

INPUT 
Description: Extend x-sec by 50. to El. 1263 

8 3  

Nannlng's n values "urn= 3 
S t a  n Val Sta n Val Sra n val 
8970 . O K  3768.6 .03510079.26 .I1 

Bank Sta:   eft ~ight Lengths: Left channel ~ight coeff contr. E ~ ~ ~ ~ .  
9768.610079.26 600 578.01 665 .I . 3  

CROSS SECTION OUTPUT Profile 8113 flow 

E.G. EIsv IfLl 1262.07 Element 
Vel Head lit1 0.84 W f .  n-Val. 

Left 08 channel ught 08 

W.S. Elev lftl 1261.23 Reach Len, lfr] 0.060 0 . 0 3 5  0.110 

crit W . S .  (fii 600.00 578.07 665.00 
1260.37 Flow ~ r e o  lrq ft) 

E.G. Slope Iftlfti 0.005576 Area lsq fti 
95.91 1237.48 1469.39 

Q Total lcfsi 13000.00 Flow icfsl 95.91 1237.48 1459.39 
135.17 10190.53 2674.30 

New River Spillway Inundation Stmdy, FCD 97-04 
Foilhe 113, 20 andfil lpmf 



TOP width I ~ L I  1580.97 Top width ( ~ L I  219.64 293.74 1067.60 
vel ~otal ,fc/rl 4.64 mg. "el. I ~ ~ I S I  1 . 4 1  8.21 1.82 
Max chl DpLh IfLl 6.73 ~ydr. ~epth lftl 0.44 4.21 1,38 
Con". Tots1 lcfsl 1740B1.2 Con". lcfsl 1810.1 136464.7 31812.4 
Length Wtd. lfti 589.39 Wetted per .  (€ti 220.23 295.60 1070.65 
MLn Ch El IfLI 1254.50 Shear Ilblrq ftl 0.15 1.46 0.48 
Alpha 2.50 Stream Paver Ilblft a)  0.21 12.00 0.87 
~ r c r n  ~ 0 3 s  ifrl 3.10 cum volume iacre-fti 93.22 1012.53 27.78 
C & E loss lfil 0.02 Cum 5R lacres) 41.11 190.95 20.87 

warning: ~ivided flow computed fur this cross-section. 
warning: The energy loss was greater fhan 1.0 ft 10.3 RI. between the current and previous C I O ~ E  

section. This nay lndicste the need for additional crosr  secLlons. 

CROSS SECTION OUTPUT Profile 1213 flow 

E.G. Elev I f t i  
v e ~  mad iiij' 
W . S .   lev ifri 
Crif W.S. Iftl 
E.G. Slope Iftlfil 
Q Total icfs~ 
Top Width lfC1 
"el Total IfLIsl 
wax Chl Dofh i f t l  
cmv. ~otii idfsi 
Length Wfd. ifti 
Mln Ch El lftl 
Alpha 
Frcrn loas (fti 
C 6 E LOSS (ftl 

ElernsnL 
Wf. "-Val. 
Reach Len. Ifrl 
Flow Area 1sq ffl 
Area isq fti 
Flaw lcfri 
Tap Width Iftl 
RV9.  V e l .  IPLIsl 
Hydr. Depth IfL] 
Con". lcfsl 
Wetted Per. , ? t i  
Shear Ilblaq ft) 
Stream Power Ilblft rl 
cum volume iacre-fL] 
Cum SA lacresl 

Channel 
0.035 

Warning: Divided flow computed far thls crass-section. 
Warning: The cross-section end Paints had to be extended vsrtlcally for the cmmputed water surface. 
Warning: The energy lass was greater than 1.0 ft 10.3 ml. between the currsnt and previous cross 

s~ction. This nay indicate the need for additional crass sections. 

CROSS SECTION OUTPUT Profile Xfuli capaczry 

E.G. Elev IfLl 
Ye1 Head lftl 
W . S .  Ele" Iftl 
CrlC W.S. l t L i  

TOP width ifrl 
vel ~ a t a l  (fr~sl 
Max Chl DpLh IfLI 
Con". Total lcfrl 
Length Wtd. (ftl 
M i "  Ch El lftl 
Alpha 
~ r c f n  LOSS lfrl 
C 6 E LOBS Iftl 

1264.52 Element 
0.74 WL. n-Val. 

1263.18 Reach  en. (ftl 
1263.29 Flow A r e a  lsq ftl 

0.002816 A r e a  (sq ttl 
33000.00 Flow lcrri 

Top Width IfLl 
R Y g .  "el. lftlal 
~ y d r .  ~ e p t h  1fr1 
Con". lcfsl 
Wetted Per, Iff1 
shear Ilblrq fri 
Stream Power (Iblft s] 
cum volume (acre-it, 

Left OB Channel Righi 08 
0.060 0.035 0 . 1 1 0  
600.00 578.07 665.00 
1632.45 2017.28 6296.70 
1632.45 2017.28 6296.70 
4017.00 18320.25 10662.15 
798.60 310.66 2455.54 
2.46 9.08 1.69 
2.04 6.49 2.56 

65028.6 295514.1 172612.5 
800.22 313.04 2461.50 
0.49 1.54 0.61 
1.20 13.9d 1.03 

501.23 1897.60 303.34 
152.46 200.79 129.08 

Warning: Divided flow computed for this cross-section. 
Warning: r he cross-section end points had to he extended vertically for the computed water surface. 
warning:  he energy loss was greater fhan 1.0 f f  10.3 .I. between the current and previous cross 

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

FLOW DISTRIBUTION OUTPUT Proiiie 4113 flow 

Right S f a  
IPt1 
9502.dO 
9768.60 
9812.15 
9971.11 
RB 10079.26 
10511.36 
11063.46 
11555.57 
1 2 0 4 7 . 5 7  

W.P. 
iftl 

69.41 
110.76 
92.17 
103.99 
99.43 

206.50 
492.10 
161.54 
132.51 

Hydr I). 
lfti 
0 . 9 4  
0.21 
1.41 
4.33 
6.09 
3.02 
0.73 
0.30 
1 .18  

velocity 
Iftlal 
1.77 
0.65 
3.55 
8.15 
9.32 
2.35 
0.92 
0.50 
1.53 

Warning: Divided flow computed for this crass-section. 
Warning:  he energy loss was greater thin 1.0 ft 10.3 mi. between the current and previous cross 

sectLon. Thrs may i n d i c a t e  the need for addiilonal crass section$. 

BLOW DISTRIBUTION OUTPUT Protile X213 flaw 

Iftl 
8910 .00  
9236.20 
9502.40 
LB 9768.60 
9872.15 
9915.71 
10019.26 
10571.36 
11063.46 

Right Sra 
lfti 
9236.20 
9502.40 
9168.60 
9812.15 
9975.71 
RB 10079.26 
10571.36 
11063.45 
11155.57 

Ares 
1sq fti 
96.65 

4 0 9 . 7 6  
449.15 
299.75 
686.18 
767.17 
1511.49 
1197.62 
553.44 

W.P. 
Ifti 

235.83 
266.80 
266.22 
103.66 
103.99 
103.82 
411.52 
492.10 
492.20 

Hydr 0 .  
lftl 
0.41 
1.54 
1.69 
2.89 
6.63 
7.51 
3.36 
2.43 
1.12 

New River Spillway Inundation Sgudy. FCD 97-04 
For the liI,2/3 and fill pmf 
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11555.57 12047.61 734.89 682.49 4 9 2 . 4 7  
12047.67 12539.71 3.20 1.19 1.08 130.0P 230.13 436.79 0 . 5 1  0.53 0.57 

Warning: Divided flow computed for this cross-section. 
Warning: The cross-section end points had to be extended vertically lor the computed water surface. 
Warning: The energy loss was greater than 1.0 ft 10.3 mi. between the current and previous 

aectian. This may indicate the need for additional crasl sectlonr. 

FLOW DISTRIBUTION OUTPUT Profile Xfuil capacity 

Left See Right S t a  Flow Area W . P .  * Can". Hydr D. Velocity 
lfti lfti lcfsl 1sq ftl 
8 9 1 0 . 0 0  9236.20 

Iff) litl Ift/~l 
529.34 321.08 257.19 

9236.20 9502.40 
1.50 1.21 1.65 

1655.30 635.99 266.80 
9502.40 9768.60 

5.02 2.39 2.60 
1832.36 675.38 266.22 

IB 9 7 6 8 . 6 0  $ 8 7 2 . 1 5  
5.55 2.54 2.71 

2332.05 387.76 103.65 
9872.l5 9975.11 

7.07 3.74 6.01 
7 3 7 6 . 4 9  774.18 103.99 22.35 7 . 4 8  

9975.71 RB 10079.26 8611.72 850.74 105.39 26.10 9.52 8.25 10.08 
10079.26 10571.36 d189.53 1971.29 4glsO 12.70 4.06 2.12 
10571.36 11063.46 2991.33 1615.83 492.10 9.05 3.28 
11063.46 11555.57 1281.35 911.66 492.20 1.85 3.88 1.97 1.32 
11555.57 120117.67 1576.80 1100.71 492.11 
12047.67 12539.77 

4.78 2.24 1.43 
623.73 631.20 492.93 1.89 1.28 0.99 

warning: Divided flaw computed for this crass-section. 
Warning: The crors-section end points had to be extended vertically far the computed water surface. 
Warning: The energy 104s was greater than 1.0 ft 10.3 ml. between the current and previous cross 

section. Thia may rndicate the need for additional cross sections. 

CROSS SECTION RIVER: New River 
REACH; lower RS: 12.313 

INPUT 
Deacrlprion: Extend x-sec by a O 1  to xi. 1261.2 
Station ~levatlon ~ a t a  num= 

,4anningms n valves "urn= 3 
Sta n Val S t a  n val sta n vsi 

8911 .06 9871.16 .03510260.61 .TI 

Bank Sta: Left night Lengths: Left Channel Right Coeff Conir. Expan 
9877.1410260.61 750 685.08 585 

Blocked Obstructions nu"= 
.1 

1 
. 3  

SLa L SLa R Elev 
8911 9877.14 1261.4 

CROSS SECTION OUTPUT Profile X1/3 flow 

Warning: Divlded flow colnputed for this cross-section. 
Warning: The velocity head has changed by more then 0.5 ft 10.15 ml. ~ h ~ s  may indicate the need far 

additional crass sections. 
warning: The conveyance ratio lupstream conveyance divided by downstream conveyance] is lees 

than 0.7 or greater than 1.4. This may indicate the need for additional croar sections. 
warning: The energy loss war greater than 1.0 fi 10.3 mi. between the current and previous cross 

section.  his may indicate the need for additional cross sections. a CROSS SECTION OUTPUT Profile 12/3 flow 

E.G. Elev Ifti 1260.97 Element Left 00 Channel night Oe 

N w  RiverSpillway lnundstion Study, FCD 91-01 
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"el ~ a a d  (fri 
W . S .  E I ~ Y  lrii 
crit w.s ,  fftl 
E.G. Slope IfLlfLI 
a ~ o t a ~  I C ~ S I  

TOP width ifri 
Vel Total IfLIai 
Max Chl Dpfh Iff1 
Con". Total lcfsl 
~ength wtd. lrri 
Min Ch El lfC1 
Alpha 
Frcfn Loss lfii 

1259.74 Reach Len. (Et) 
1253.10 FloW Area lsq ft1 

0.004992 Area lsq ftl 
23000.00 Flaw lcfsl 
2341.84 Tap Width Iff] 

1.98 R v g .  Vel. lfrlri 
9.27 Hydr. Depth lftl 

3255d2.0 Conv. Icfs] 
618.86 Wetted Per .  fftl 
1250.41 Shear Ilblsq ntl 

3.20 Stream Power Ilblft 31 
4.64 Cum Volume lacre-ftl 
0.10 Cum SA lacres] 

Warning: Divided flow ConpUted for ihls cross-section. 
Warning: The velocity head has changed by more than 0.5 ft 10.15 nl . ~ h l s  may indicate the need for 

additional cross sections. 
Warning: The conveyance ratlo lupatream conveyance divided by downstream conveyance1 is less 

than 0.7 or greater than 1.4. This may indicate the need for additional c iosa  sections. 
Warning: The energy lo== was greatei than 1.0 ft 10.3 ml. between the current and previous crass 

section. This may indicate the need far additional crass sections. 

CROSS SECTION OUTPUT Profile #full capacity 

E.G. E I e v  IfL) 
"el ~ e a d  lfri 
W . 3 .  EieY ffLI 
CXLL W.S. (fL1 
E.G. Slope Ifllftl 
0 Total lcfsi 
Tap width I E ~ I  
vei Total iftl~i 
Max Chl Dpth (it) 
Con". Total lcfs, 
Length wtd. 1ft1 
Min ch EI lftl 
Alpha 
FZctn Lose IfLi 

Element 
wr. "-Val 
Reach Len. Iff1 
Flaw Area (sq it1 
Area 13q ftl 
Flow lcfsl 
Tap Width lftl 
Avg. Vel .  1ftls1 
Hydr. Depth Iff) 
canv. 1cfs1 
Wetted per.  (fri 
Shear Ilblsq ftl 
Stream ~ o w e r  (Iblft 
CYm volume (acre-ft, 
cum SA /acres] 

Channel 
0.035 
685.08 

25'16.61 
2596.61 
2501$.36 
383.41 
9.63 
6.77 

392691.8 
386.22 

1.70 
16.41 

1866.9P 
204.19 

Warning: The velocity head has changed by more than 0.5 ft 10.15 ml .  his may indiceis the need for 
additional cross  sections. 

Warning: ~ h s  conveyance ratio (upstream conveyance divided by downstiearn conueyencs) is less 
than 0.7 or greater than 1.4. This may ~ndicate the nesd for additional cross sections. 

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

FLOW DISTRIBUTION OUTPUT Profile XI13 flaw 

 eft sra 
lftl 
LB 9817.1'1 
10004.95 
10132.19 
10260.61 
10697.20 
11133.19 
11570.39 

Ares 
1sq ftl 
348.09 
602.01 
546.99 

411.99 
39.52 
27.55 

W.P. 
lit1 

95.47 
128.0d 
104.00 

289.02 
82.39 
64.21 

Hydr D. 
lftl 
3.61 
4.71 
5.32 

1 . 5 5  
0.48 
0.43 

Warning: Divided flow computed for thin cross-section. 
Warning: The velocity head has ohanged by more than 0.5 Et (0.15 nl. Thia may indicate the need for 

additional cross sections. 
warning: The conveyance ratio lupstream conveyance divided by downstream conveyancsl is less 

than 0.7 o r  greater than 1.4. This may indioate the need far additional cross sectionr. 
Wsrning: The energy loss was greater than 1.0 ft 10.3 ml, between the current and prsvlous cross 

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

Lefc Sta 
lftl 
LB 9817.14 
10004.95 
10132.79 
10260.61 
10697.20 
11135.19 
11570.39 
12006.98 

Right S t a  
lfti 
10004.96 
10132.19 
RB 10260.61 
10697.20 
11133.79 
11170.39 
12006.98 
12443.57 

A r e a  
1sq fti 
538.39 
830.71 
746.11 
312.21 
1105.57 
490.71 
539.57 
51.16 

W.P. 
lftl 

118.57 
128.04 
127.29 
419.32 
431.44 
412.90 
436.68 
271.05 

B Conv. 

19.04 
37.26 
31.28 

0 .91  
7.29 
1.96 
2.21 
0.06 

Hydr D. 
lftl 
4.57 
6.50 
5.92 
0.14 
2.53 
1.19 
1.24 
0.19 

Warning: Divided flow cornputed for this cross-section. 
Warning: The velocity head haa changed by more than 0.5 ft 10.15 nl.  his may indicate the need for 

additional crass sections. 
Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance1 is less 

than 0.7 or greater than 1.4. This may indicate the need for additional c r o ~ r  sections. 
Warning: The energy loss was greater than 1.0 ft 10.3 ml. between the current and prsvious cross 

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

FLOW DISTRIBUTION OUTPUT ~rofils Xfuli capacity 
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~ e f i  s t a  Right ~ t a  Flow area W.P. 9 Conu. Hydr D. Velocity 
lit1 ICfSI iaq f t I  Ifti Ifti irt/s1 

LB 9877.14 10004.96 5725.09 596.33 1 2 9 . 0 3  17.35 5.45 8 . 2 2  
10004.96 10132.79 10388.00 992.49 128.04 31.48 0 10132.79 "" RE 10260.61 B901.27 901.19 129.15 26.91 7.76 10.47 

7.10 9.81 
10260.61 10697.20 1103.85 862.93 a36.6a 3.35 1.98 1.28 
10697.20 11133.19 3268.00 1658.13 431.44 9.90 3.80 1.97 
11133.73 11570.39 1504.05 1040.33 436.88 4.56 2.38 1.45 
11570.39 12006.98 1631.34 1092.13 436.58 4.94 2.50 1.49 
12006.98 12443.57 418.39 495.61 381.41 1.45 1.30 0.97 

warning:   he velocity I 
. A A ' . . * " ~ >  

CROSS SECTION RIVER: New River 
RERCH: Lower RS: 12.194 

INPUT 
Descripilon: 
statran ~ievation Data num- 

Manning's n Values nun= 3 
s t a  n v a l  sta n val s t a  val 
8672 .06 9831.37 .03510282.89 . l i  

8ank S L ~ :  ~ e f f  Rlght Lengths: Left Channel Right coeff conrr. ~xpan. 
9831.3710282.89 310 337.73 330 .1 . 3  

CROSS SECTION OUTPUT Profile X1/3 flaw 

E.G. Elev lfL1 
Vel ~ e a d  iftl 
W . S .  E l e v  lft) 
CrrL W.S. lit) 
E.G. Slope lft/ftl 
Q Total lcinl 
Top Width lit> 
ve l  ~ o i a l  iirlsl 
 ax ch1 Oprh (ftl 
Conu. Total lcf~1 
Length Wtd. Iff1 
Min ch EL ift) 
RlDha 
rrctn Loas [ft) 
C 6 E LOSE IfLI 

1258.08 Element 
1 . 5 8  W t .  "-Val. 

1252.50 Reach Len. Iff] 
1252.50 FIOW Area (rq fri 

0.012128 Area 154 fii 
13000.00 Flow lcfsl 
404.13 Top Wldth iftl 
10.10 Avg. vei. (ftls) 
4.50 Hydr. oepth lftl 

118047.7 Con". lcfsl 
337.73 Wetted Per. lftl 

1248.00 Shear ilblsq ft) 
1.00 Stream Power llb/fr sl 
2.64 Cum volume (acre-it) 
0.29 Cun SR iasresl 

Left 08 channel mght 08 
0.035 

310.00 337.73 330.00 
1287.48 
1287.48 

13000.00 
404.13 
10.10 
3.19 

118047.7 
405.56 

2.40 
24.26 

92.56 912.49 8.79 
40.20 181.11 6.48 

Warning:   he energy equation could not be balanced within the specified nuinber of iterations. ?he program used critlcal depth for the wats i  surface and continued on with the caiculaiions. 
Warning:   he velociry head has changed by mare than 0.5 ft 10.15 mi.   his nay indicate the need for 

addltiondl croa* sections. 
Warning: 

warning: 

warning: 

~ ~ - ~ ~ ~ - ~  
  he conveyance ratio iupstream conveyance divided by downstream conveyance1 is less 
than 0.7 or greater then 1.4. This may indicate the need Eor additional c i o ~ r  sections. 
The energy loss was greater than 1.0 ft 10.3 m ) .  between the current and previous cross 
section. This nay indicate the need for additional crass sections. 
~uring the standard step iterations, when the araumed water surface was set equal to 
critical depth, the cslculated water surface came back below critical depth.  his indicates 
that iheie is not a valid aubcritlcal ensuer. The program defaulted to critical depth. 

CROSS SECTION OUTPUT Profile 8213 flaw 

E.G. E L ~ Y  (it1 
Y e 1  Head ,ill 
W.S. Elev Iftl 
CIit W.S. Ifti 
E.G. Slope Iftlftl 
Q Total isfsl 
Top Width Ifti 
vel Total 1ft181 
Max chl apfh lit1 
Conv. Total !cfsi 
Length Wtd. Iff) 
Min Ch El lftl 
Alpha 

1256.23 Element 
2.23 Wt. " - V a l .  

1254.00 Reach Len. iPtl 
1254.00  low ~ r e a  lsq ftj 

0.010871 Area isq ft) 
23000.00 Flow lcfsi 

428.12 TOP W ~ d m  lfil 
11.99 Xvg. Vel. lfL/sj 
6.00 Hydr. Depth lfrl 

220528.B Conv. (cfsi 
331.73 Welted Per. lftl 

1248.00 Shear IlD/sq frl 
1.00 Stream Power !lb/fr 

Left 08 

370.00 

Channel ~ i q h f  08 
0.035 

331.73 330.00 
1917.67 
1917.67 

23000.00 
428.12 
11.99 
4.48 

220528.8 
430.16 

3.03 
36.31 
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warning: 

warning: 
warnmg: 

rwarning: 

warning: 

warning: 

The energy equation could not be balanced within the specified nurnber of rterations. 
program used critical depth for the water surface and continued on with the calculations. 
Divided flow computed for this cross-sectran. 
The velocity head has changed by more than 0.5 ft 10.15 ml. ~ h i a  may indicate the need far  
additional cross sections. 
  he conveyance ratio luparream conveyance divided by downstream conveyance1 is less 
than 0.7 or greater than 1.4. This may indicate the need for additional cross sections. 
The energy loss was greater than 1.0 ft 10.3 .I. between the current and previous cross 
section. This may indrcate the need for additional croas sections. 
~ u r i n g  the standard step iterations. when the assumed water surface was s e t  equal to 
critical depth, the calculated water surface cane back below critical depth. *his indicates 
that there is not a valid subcrltical answer. The program defaulted to critical depth. 

CROSS SECTION RIVER: New River 
RERCH: lower RS: 12.125 

Elev sta 
1254.82 9127.01 
1255.24 9310 
1258.35 9508.23 
1254.31 9148.1 
1247.19 98741 
1245.0510081.24 
1246.610337.64 
1255.310540.16 
1256.9 10983.6 
1256.611305.08 
1254 11505.7 

1257.9 11516.1 
1260.611739.55 
1259.811828.47 
1256.1 12040.3 
1256.912188.58 

Manning's n values nu"!= 3 
sta n Val Sta n val sta n v a l  
9049 .06 9743.99 .03510337.64 .I1 

Bank Sta: Left Right Lengths: Left Channel ~ i ~ h r  
9743.9910331.64 535 g61.89 361 

Blocked Obstructions numi= 1 
St* I sta R Ele" 
9049 9685.34 1255.95 

CROSS SECTiON OUTPUT Profile XI13 flow 

E.G. Elev ifti 
Vel Head lftl 
W.S. =lev i f r l  . ~. 
crit W S ,  IfLI 
E . G .  slope ift/frj 
Q Total ICfSI 
Tap Width iftl 
Vel ~otal lft/s) 
Max C h l  Dpih Iff) 
Con". Total lcfsl 
Length Wed. !it, 
Min Ch El IfLl 
Alpha 
Frctn Loss ffti 
C d E LOSS Iftl 

Elev S t a  
1245.2 9143.84 
1255.67 9401.46 
1256.14 9625.14 
1253.38 9767.48 
1246.14 9893.23 
1244.6510126.05 
1254.410437.79 
1257.210517.73 
125711046.81 

1255.811320.85 
1256.611586.69 
1258.311687.01 
1261.511163.57 
1253.911884.73 
1257.312071.27 
125912252.96 

warning: The energy loss was greater than 1.0 it 10.3 mi. between the current and previous cross 
section. This may indicate the need for additional crosa sections. 

CROSS SECTION OUTPUT Profile 8213 flow 

E.G. Elev lfti 
Ye1 Head lfrl 
B.S.  Elrv i f+>  ~-~ 

crit W . S .  lftl 
E.G. Slope iftlfll 
Q Total (cia1 
TOP width ifrl 
Vel Total 1ft1~1 
Max Chl Dpth lftl 
Con". Total lcfsi 
Length Wtd. ifrl 
nin ch EL Ifti 
AlDha 
~r;tn LOSS 1ft1 
C 6 E Loss Iff1 

1252.54 Element 
0.89 Wf.n-VB1. ' 

1251.66 Reach Len. ifti 
1249.78 i low Area isq fti 

0.003363 A r e a  lsq ft) 
23000.00 Flow lcfsl 
565.a8 TOP Width ift) 
7.56 Avg. Vsl. lft/~) 
7.01 Hydr. Depth lftl 

396617.0 Cunv. (clsi 
461.89 Wetted Per. lrtl 
1244.65 Shear [lblsq it) 

1.00 Stream Power liblft 8) 
1 . 8  Cum volune lacre-ft) 
0.05 Cum SA lscreai 

Left 08 Channel ~ighi 08 

warning: The energy loss was greater than 1.0 ft 10.3 mi. between the current and previous cross 
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secflon. This may indicate the need for addrfianal cross sections 

CROSS SECTION OUTPUT Profile Bfull capacity 

E.G. =lev lit1 1254.31 Element L ~ ~ L  08 channel Right 08 

Ye1 Head iftl 1.09 WC. " - V a l .  0.035 0.110 

W.S. EleV IfLl 1253.22 Reach Len. IfLl 535.00 461.89 365.00 

crit W . S .  lit1 1250.99 €low A r e a  lrq ftl 3943.28 15.81 

E.G. SIOPB Iftlftl 0.003043 Area lsq fti 3 9 a 3 . 2 8  15.81 

0 Total ICfSl 33000.00 Flow ICfSi 32994.69 5.31 

Top Width lftl 631.61 Tap Width IftJ 582.86 54.78 
V a l  Total lfi/Sl 8.34 R u g .  Vel. Iftlsi 8.37 0.34 
nax ~ h l  Dpth Iff1 8.51 Bydr. Depth lftl 6,77 0.29 

conv. Total lcfsl 598197.1 Con". Icfsi 598100.8 96.3 

Length Wtd. ICtl 461.67 Wetted ~ e i .  lit1 583.95 54.86 
Kin  Ch El lftl 1244.65 Shear lIb/rq ftl 1.28 0.05 

Alpha 1.01 BLresm Power Ilblft si 10.74 0.02 

Frctn Loss lftl 1.64 Cum Voiurne lacre-ftl 489.99 1802.45 181.30 

C d E Lo49 Iff1 0.04 Cum SA lacre81 146.95 193.82 19.40 

warning: Divided flaw computed for this cross-section. 
waining: *he energy lass was greater than 1.0 ft 10.3 mi. hetween the current and previous cross 

SeCLiOn. This nay indicate the need for additional cross sections. 

FLOW DISTRIBUTION OUTPUT Proflle X l / 3  f la i i  

left ~ r a  ~ight s t a  FLOW area W . P .  h Con". Hydr D. VelocitY 

ifti (fti (cfsi (sq ftl lfti iff1 ifrlsi 
LB 9743.99 9941.81 2018.33 388.64 127.09 15.53 3.06 5.19 

9941.87 10139.75 6134.48 956.01 197.89 51.80 4.83 1.04 

10139.76 RB 10331.64 4247.18 692.01 176.14 32.67 3.9e 6.14 

warning:   he energy loss was greater than 1.0 f f  10.3 ml. between the current end previous cross 
~sstian. This may indicate the need for additional cross sections. 

Fl,OW DISTRIBUTION OUTPUT Profile XZl3 flow 

left sfa  Right S t a   low ~ r e a  W . P .  % con". ~ydr D. velocity 

lftl IftI lcirl 1x1 ftl lftl lit1 IftISl 
LB 4163.99 9361.81 +114.23 701.08 183.22 11.97 3.8d 5.88 

9941.87 10139.75 11203.841 1118.79 1'17.89 4B.71 6.66 8.50 

10139.76 RB 10931.64 7661.93 1022.39 105.18 33.31 5.5d 7.49 

warning:  he energy loss was greater than 1.0 P L  10.3 nl, betveen tha current and previous crass  
eection. ~ h r s  may indicate the need for additional cross sections. 

FLOW OTSTRTBVTION OUTPUT Profile Hfuli capacity 

L ~ ~ L  ~ t a  ~iyhi sta rlow ~ r e a  W.P. $ COO". ~ y d r  D. velocity 
lfii lftl jcfal 154 ftl lftl let1 Iftlri 
IB 9143.99 9941.87 68d4.53 991.24 193.15 20.74 5.n 5 . 8 6  

gP41.87 10139.76 15213.68 1628.63 197.83 46.22 8.23 9.31 

10139.16 RB 10337.64 10896.47 1317.41 192.89 33.02 6.85 8.21 

10331.64 12350.20 5.31 15.81 54.86 0.02 0.29 0.31 

warning: mvided flow computed for this cross-secllon. 
warning:  he energy lor$ was greater than 1.0 ft 10.3 between the current and previous cross 

section. This may indicate the nee* for additional cross sections. 

CROSS SECTION RIVER: New River 
RERCH: ~ o w e r  RS: 12.034 

TNPllT 
Description: 
station  levat ti on Detn 

srl =lev Sta 
num- 12 

 lev s t a  
1253.38 9235.21 
1253.86 9568.41 
1250.55 9732.1 
1242.62 9952.09 
1246.28 10172.6 
1252.6610269.53 
1256.41105*3.63 
1254.9910329.62 
1255.1811104.05 
1253.1211237.43 
1250.6111491.53 
1254.3411710.68 
1256.4211919.14 
1256.1912296.42 
1257.82 

~snning's n values "urn- 3 
st. n val sta n val S t a  n V a l  
9213 .06 9719.41 ,03510210.39 .I1 

~ a n k  sts: ~ e f r  ~ight ~engths: Left channel night coeff contr. Expan. 
9719.4110210.39 485 539.66 615 .1 .3 

CROSS SECTION OUTPUT Profile #I13 flow 
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warnino;   he veloci~v head has chanqed by more than 0.5 fc 10.15 mi.  his may indicate the need far ~. 
additional c r o s s  sections. 

warning: =he conveyance ratio iupstream conveyance divided by downstream canveyancei is leas 
than 0.7 or greater than 1 . d .   his may indicate the for additional cross sections 

~~rning:  he energy loss was greater than 1.0 fr 10.3 mi. betwse" the current and previous cross 
section.  his say indicate the need far additional cross sections. 

FLOW D~STRIBUTION OUTPUT Profile #full capacit) 

left ~ t a  night s t a  FIOW ~ r e a  W.P. s con". ~ y d r  D. velocity 
1ft1 ifti lcfai isq it1 iftl ifti ift/sl 
9213.00 9719.41 2.90 4 15.01 0.01 0.28 0.69 
LB 9719.47 9883.11 8007.16 937.36 163.98 24.26 5.73 B.59 
9883.11 10046.75 17915.75 1518.50 163.65 54.29 9.28 11.80 
10046.71 RB 10210.39 6924.45 862.48 165.58 20.98 5.27 8.03 
10210.39 12389.41 119.74 213.45 302.95 0.45 0.71 0.70 

Warning: Divided flow computed for this cross-section. 
warning:   he velocity head has changed by more than 0.5 fr 10.15 ml.  his nay indicate the need for 

additional cross sections. 
warning: T ~ B  conveyance ratio (upstream conveyance divided by downstream conveyance) is less 

than 0 . 7  or greater t h ~ n  1.4. This may Indicate the need for addltianal cross rectionr. 
w a m i n ~ :   he energy loss was greater than 1.0 fr 10.3 rol. bsrw~en the current and previous cross 

section.  his may lndicate the need far additional cross sections. 

CROSS SECTION RIVER: New River 
REACH: Lower RS: 11.349 

INPUT 

nu"- 79 
Elev SLe 

1252.12 9354.07 
1249.5 9458.1 
1217.72 9673.15 
1246.42 9 1 7 2 . 9 5  
1244.24 9893.21 
1239.1710105.39 
1242.6510255.85 

124210383.08 
1247.9410479.36 
1249.1410711.85 
1249.6511017.72 
1249.9111462.35 
1212.5511515.49 
1252.1211997.03 
1252.4112041.68 
1254.2312148.74 

a lev S t a  
1251.06 9388.34 
1243.11 9563.9 
1241.84 9138.d3 
1241.28 9805.15 
1239.71 9914.92 
1241.7710136.92 
1244.39 10325.2 
1241.1610412.63 
1248.7510553.94 
1249.1810859.51 
1249.8611248.77 
1250.1611487.38 
1251.9111753.21 
1252.9112006.99 
1253.1112110.93 
1251.95 

Manning's n valuer nu,"= 3 
SL.3 n Val sta n V a l  S t 8  n V a l  
9320 .06 9893.21 ,035 10125.2 .I1 

~ a n k  sts:  eft ~ight ~engths: Left channel ~ighr ~ o e f f  canrr. Expan 
9893.21 10325.2 565 452.25 380 .I .3 

~neffective n o w  num= 1 
S L ~  I sra R Elev 
9320 9673.15 1268.1 

CROSS SECTION OUTPUT Profile X1/3  flow 

E.0. Ele" Iff1 
Vel Head lfti 
W.S. El*" ,ftl 
CriL W.S. iftl 
E . O .  Slope Iftlftl 
0 Total (cfsi 
Tap Width lfti 
"el Total ifL/sl 
Wax Chl Dprh lfii 
Conv. Total lcfai 
Length Wtd. ifti 
Min Ch El lfti 
alpha 
m c t n  Loss lit1 
C I E LOSS ifti 

Element 
Wt. "-Val. 
Reach Len. ifti 
Flow nies isg ftl 
Area lsq fti 
 low icfai 
Tap Width ifti 
*vg. vs1. ift/.i 
Hydr. Depth iftl 
Con". icfsi 
wetted Per. lftl 
 hear ilbisq fti 
S t r e a m  Power Ilblft 
cum volume iacrs-ft 
CYO SA iacreri 

Warning: Divided flaw conpufed far this cross-rscllan. 
~arnin~:   he velocity head has changed by more than 0.5 ft 10.15 mi. This may Indicate the need far 

additional ;rose sections. 
warning!  he conveyance ratio iupstrean conveyance divided by downstream canveyancei is less 

than 0.7 or greater than 1.4.  his may indicate the need for additlonal cross sectlans. 
warning: ?he energy loss w a r  greater than 1.0 ft 10.3 mi, between the current and previous sroaa 

section.  his may indicate the need for additional cross sections. 
Note: Multiple cr~rical depths were found a t  Lhie location. The critical depth with the lowest, ~alid! 

water surface was used. 

CROSS SECTION OUTPUT Profile X2/3  flow 

E.G. Elev iftl 1248.58 Element left OR Channel Right 08 
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Ye1 Head lit1 0.64 W t .  n-Val .  0.050 0.035 0.110 
W . S .  Elev ifti 1247.94 Reach Len. (it) 565.00 e52.25 380.00 
crit W . S .  ifti 1245.08 n o w  area isq fri 676.11 3109.37 343.20 
E . G .  slope (ftlfti 0.001801 ~ r e a  tsq ?ti 1376.73 3109.37 343.20 
Q Total icfrl 23000.00 Piow (cfs] 1646.65 20847.52 505.84 
Top Width ift) 936.23 TOP Width (it) 399.04 431.99 105.20 
"el Total ift!s) 5.57 Avg. Vel. (ft!~] 2.43 6.70 1.47 
Max Chl Dpth ifil 9.04 Hydr. ~epth ifti 3.54 7.20 3.26 
con". Total icfs) 5a1967.3 con". icfal 38801.2 4912e6.6 11919.5 
length Wtd. Ifti 454.99 Wetted Per. iftl 192.09 433.13 106.15 
 in cn EI I E ~ I  1238.90 shear ilb!sq ft) 0.40 0.81 0.36 
~ p h a  1.33 Stream power ilblrt sl 0.96 5.41 0.54 
Frctn Loss iftl 1.35 Cum Volume iacre-ft) 294.82 1399.63 91.70 
C d E Loss ifti 0.24 Cum SA (acres) 99.96 115.94 43.54 

Warning: Dlvided flow computed for rhis cross-section. 
warnlng: The velacity heed has changed by more than 0.5 fi (0.15 mi.   his may indicate the need for 

additional crass sFrr4ons~ ~ ~ ~ ~ ~ - ~ ~ ~ -  ~ ~-~ 

Warnmg: The conveyance ratio iupstiearo conveyance divided by downstream conveyance) is less 
than 0 . 7  or greeter than 1.4.  his may indicate the need for additional cross sections. 

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

Note: Multiple critlcal depths w e r e  found a t  this location. The criilcal depth with the lowest, valid, 
water Surface was "red. 

CROSS SECTION OUTPUT 

E.G. Elev ifti 
"el Head i f f ,  . . 
W.S.  EleY IfL1 
crir W.S. (PLI 
E.G. slope ifrlfrl 
Q Total icfsi 
Tap Width lftl 
Ye1 Total (ft!si 
Max Chl Dpth ifti 
Con". Total icfsl 
Length Wtd. i f t l  
Mi" Ch El iftl 
Aloha 
Frctn Lass IfLl 
C L E LOSS iftl 

Profile #full 

1250.89 
0.50 

1250.38 
1246.15 

0.001074 
33000.00 
2076.43 

4 . 0 4  
11.48 

1007042.5 
460.94 
1238.90 

1.99 
0.88 
0.37 

capacity 

Element 
Wf. "-Val. 
  each  en. ifr) 
Flow area isq ft) 
Area (sq fti 
Flow (Cis1 
TOP width ifrl 
Avg. ve l .  ift!sl 
Hydr. Depth iff) 
Can". i c i s i  
Wetted Per .  (fti 
Shear llblsq fti 
stream Power ilblft 8) 
C"" Volume iscre-ftl 
Cum SA iacres) 

Warning: The velocity head has changed by more than 0.5 it (0.15 al. Thim may indicate the need for 
additional cross sections. 

warning:   he conveyance ratio iupstream conveyance divided by downstream conveyance) is leas 
than 0.7 or greater than I.+. This may indicate the need for additional cioas sections. 

Warning: c he energy loss war greater than 1.0 ft 10.3 mi. between the current and previous cross 
section. This may indicate the need for additional crosa sections. 

~ o t e :  ~ultiple critical depths were found at this location.   he critical depth with the lowest, valid, 
water  surface was used. 

FLOW DlSTRIBUTiON OUTPUT Profile Xi13 flaw 

~ e f r  S L ~  night sea FIOW ~ r e a  W.P. E con". ~ y d r  D. velocity 
iftl ifti icfsi isq ftl (it1 Iftl itt/si 
9320.00 9893.21 667.91 286.01 119.51 5 . 1 8 -  2.40 2.34 
LB 9893.21 10037.21 5434.47 808.97 144.65 41.80 5.62 6.72 
10037.21 lOlSi.20 5147.58 182.33 144.31 39.60 5.43 6.58 
10181.20 RB 10325.20 1587.84 386.15 144.18 12.21 2.68 4.11 
10325.20 10940.32 162.20 143.50 11.58 1.25 2.02 1.13 

Warning: Divided flow computed for rhis crosr-section. 
Warning: The velocity head has changed by more than 0.5 ft (0.15 ml. ~ h i r  may indicate the need far 

additional cross sections. ~~~ 

warning: ~ h e  conveyance ratio (upstream conveyance divided by downstream conveyance~ is less 
than 0.7 or greater than 1.4. This nay indicate the need for additional crass sections. 

wainmg:   he energy loss was greater than 1.0 it (0.3 ml. between the current and previous cross 
section. This may indicate the need for additional cross sections. 

Note: Multiple crlticel depths were found at this location.   he critical depth with the lowest, valid, 
water surface was "sad. 

FLOW DISTRIBUTION OUTPUT Profile 8213 flow 

k i t  st* hght sta rlow area W.P. 8 con". nydr D. velocity 
iftl Ift) icfai (sq ~ L I  
9320.00 9893.21 

(ftl ' iftl Iftl51 
1646.65 516.71 192.09 7.16 3.54 2.43 

LB 9893.21 10037.21 8526.14 1186.27 144.65 37.07 8.24 7.19 
10037.21 10181.20 8222.27 1159.64 144.31 35.75 8.05 7.09 
10181.20 RB 10325.20 4099.11 763.46 144.18 . 17.82 5.30 5.37 
10325.20 10940.32 505.84 343.20 106.15 2.20 3.26 1.47 

warning: Divided flow computed for this cross-section. 
Warning: The velocity head has changed by more than 0.5 ft iO.15 ml.   his may indicate the need for 

additional cross sections. 
warning: The conveyance ratio (upstream conveyance divided by downstrean conveyance) is less 

than 0 .1  or greater than 1 . 4 .   his may indicate the need for. additional cross sections. 
Warning: The energy loss was greater than 1.0 it (0.3 mi. between the current end previous cross 

section. ?his nay Indicate the need for additional cross sections. 
~ o t e :  Multiple critical depths were found a t  thzo location. l he critical depth with the lowest, valid, 

water surface was used. 

June 2000 New River Spillway Inundation Study, FCD 97.04 
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FLOW DISTRIBUTION OUTPUT Profile #full Capacity 

Right St* 
iftl 
9893.21 
10031.Zi 

area 
1sq fti 
2469.11 
1538.59 
1511.91 
1115.77 
1242.93 
288.24 

W . P .  
lit) 

479.85 
144.65 
144.31 
144.18 
616.23 
551.18 

Hydr D. 
iftl 
5.17 
10.68 
10.50 
7.75 
2.02 
0.52 

warning: The velocity head has changed by more than 0.5 fr 10.i5 mi.  his may indrcafe the need for 
additional cross sections. 

warning:  he conveyance ratio (upstream conveyance divided by downstream conueyancel is less 
than 0.7 or greater khan 1 . d .   his may indicate the need for additional cross sections. 

warning:  he energy loss was greater than 1.0 it (0.3 " I ,  between the current and previous cross 
aection. This may indicate the need for additional cross sections. 

~ ~ t ~ :  ~ulfiole critical de~ths were found at this location.   he critical denth with the lowest, 
water surface was used. 

CROSS SECTION RIVER: New Rlver 
REACH: lower RS: 11.864 

INPUT 
Description: 
station =levation D a t a  mum= 72 

Elev S e r  Flpv S l a  EleY 
1241.63 
1241.11 
1240.43 
1236.65 
1240.45 
1250.63 
1246.31 
1247.53 
1248.14 
1248.38 
1251.01 
1250.35 
1249.79 
1250.65 

Bank 5La: Left Right Lengths: Left Channel Right Coeff Contr. Expan 
9807.2910118.56 605 615.28 665 .1 .3 

Ineffective Flow num= 1 
sra  L S L ~  R ~ l s v  

9368.11 9881.29 1250 

CROSS SECTION OUTPUT Profile 8113 flow 

E.G. EleY lfti 
Ye1 Heed lfti . 
W . S .  Elev lfti 
Crib W.S. lftl 
E.G. Slope Iftlftl 
Q Total lctsi 
Top Width Ifti 
Ye1 Total Iftlsl 
Max Chl Dpth Iftl 
Con". Total lcfsl 
Length Wfd. lftl 
Min Ch El lftl 
Alpha 
~ r c t n  Loss IELI 
C d E loss lftl 

Wt. "-Val. 
Reach Len. lftl 
Flow Area lsq ftl 
Area lsq ftl 
Flow lcfsl 
Top Width IfL1 
Avg. Vel. lft/si 
Hydr. Depth (ftl 
Con". icfsl 
Wetted Per.  lit) 
Shear Ilbl~q ftl 
Stream Power (lblft 81 
cum v01ums lacre-ffi 
Cum SR liicrssi 

warning;   he velocity heed has changed by mare than 0.5 ft (0.15 mi.  his may indicate the need for 
additional crass  rections. 

warning:  he enersi. loss was greater than 1.0 rr (0.3 .I, between the current and previous crass 
ssctlon.  his may indicate the need for additional cross sections. 

Note: Multiple ciitical depths were found a t  this locarlan. The critical depth with the lowest, valid. 
wafer surface was used. 

CROSS SECTION OUTPUT Profile X2/3 flow 

E.G. EleV lfL1 
Ye1 Head lftl 
W.S. Elev ifti 
crir W.8, iftl 
E.G. Slaps lft/fti 
Q Total Icfsl 
Tap Width lftl 
"el ~oial lttlri 
Max Chl Dpth Ifti 
con". ~otal Icfrl 
Length Wfd. lftl 
i in ch ~i ifrl 

1246.98 Element 
3.07 wt. n-val. 

1243.91 Reach Len. Ifti 
1243.69 Flow Rrea (sq Ell 
0,008503 Rrea lsq fti 
23000.00 Flow Icfsl 
11377 Top Width lftl 
13.43 AVO. "el. lfrlii 
8.34 Hyd'l. Depth lftl 

249d33.3 Conv. (cfsi 
614.47 Wetted Per. Ifti 
1235.57 Shear Ilblsq fil 

left OB Channel Right 08 
0,035 0.110 

605.00 615.28 665.00 
1602.01 109.91 

1252.99 1502.01 109.91 
22678.61 321.35 

441.77 231.27 34.13 
14.16 2.92 
6.93 3.16 

241948.2 3485.0 
292.98 36.68 

3.65 1.59 
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0 
Rlpha 1 Stream Power Ilh/ft $1 51.67 4.65 
~ r c r n  LOSS lfti 4.52 cum volume ~acr~-fti 277.71 1375.17 89.72 
C 6 E Loss Ifti 0 . 4 8  Cum SA (acres1 94.47 172.50 42.93 

Warnlng: Divided flow computed far this cross-section. 
Warning: The velocity head has changed by more than 0 . 5  Pt 10.15 ml. This may indicate the need for 

addrtronal cross sections. 
warning: The energy loss was greater than 1.0 ft 10.3 nl. between the current and previous cross 

section.  his may indicate the need for addriional croas sections. 
Note: Multiple ciitical depths were found a t  thrr 1oc:atron. The critlcal depth with the lowest, valid, 

water Burrace war used. 

CROSS SECTION OUTPUT Profile UfU11 camcity 

E.G. Elev lit) 
vel ~ e a d  lftl 
W.S. EIev Ifll 
CriL W.S. Ifti 
E.G. Slope Iftlftl 
Q Total lcfsl 
Top Width Ifti 
"el Total , f t / % l  
Max Chl Dpth Iff1 
Conv. Total lcfsl 
length Wed. lftl 
Mln Ch El IfLI 
Alpha 
Frctn loss IfLI 
C d E LOsa Iff1 

warning: 

warning: 
narning: 

warning: 

The energy equation could nor be balanced within the specified number of iterations.   he 
p~ogram used critical depth for the water surface and continued an with the calculacians. 
Divided floW cam~uted for this cross-section. 
 he velocity head has changed by more r h i n ~ i . s  it 10.15  in^.  his may indicate  he need for 
additionel cross sections. 
The energy loss was greater than 1.0 ft 10.3 ",I. between the current and previous crass 
section. Thia may indicate the need for additional crosr sections. 
Multiple critical depths were found at this l o c a t i o n .  The critical death with the lowest. valid. 
water surface was used 

FLOW DISTRIBUTION OUTPUT Profile #1/3 flow 

Left S t a  Right S t a  Flow Area W.P. I Con". Hydr D. Velocity 
Ifti lcfsl 1sq ftl lftl Iftl lfi/J1 

W 9 8 8 1 . 2 9  9954.38 4908.51 440.37 19.31 31.76 5.71 11.15 
9968.38 0 "" 10041.47 4438.13 411.91 71.09 34.14 5 . 3 4  10.77 
10041.47 RB 10118.56 3514.15 319.03 77.59 21.03 4.66 9.79 
10118.56 1 1 9 4 1 . 2 6  139.11 64.37 24.18 1.07 Z . B Z  2.16 

warning:   he velocity head has changed by more than 0.5 ft 10.15 mi.  his nay indicate the need fox 
additional cross rections. 

~ a r n ~ n g :   he energy loer, was greater than 1.0 it 10.3 mi. between the current and previous crass 
section. ~ h i s  may indicate the need for additional cross sections. 

Note: Multiple critical depths were found a t  this locrtion. The critical depth with the lowest, valid, 
water surface was used. 

FLOW DISTRIBUTION OUTPUT Profile X213 flor 

Warning: Divided flow computed far this cross-section. 
~arning:  he velocity head has changed by more then 0.5 i t  10.15 n).  his may indicate the need for 

additional cross sections. 
warning: ?he energy loss war grraier than 1.0 fi 1u.3 m]. between the current and previous cross 

section. ThlI may indicate the need for additional cross sections. 
~ o ~ e :  ~ultiple critical depths were found at this location.   he critical depth wlth the lowest, valid, 

water surface was used. 

FLOW DISTRIBUTION OUTPUT Profile nfull capacity 

 eft ste ~ight ~ t a  PIOW Area W.P. 8 con". ~ y d r  o. velaclty 
Iftl Ifti ICf.1 1sq ftl lftl lfti Iftlsi 
LB 9887.29 9964.38 11755.56 690.28 78.31 31.62 8.95 11.03 
9964.38 10041.47 11074.98 651.86 77.09 33.56 8.59 16.73 
10041.47 RB 10118.56 9597.69 608.94 71.59 29.08 7.90 15.16 
10118.56 11941.26 5 177.15 54.64 1.73 3.41 3.23 

warning:  he e n e r g y  equation could not be balanced within the specliied number of iterations.   he 
program used critical depth far the water surface and continued on with the calcuiations. 

warning: ~ivided flow computed €or this cross-sestron. a warning:   he velocity bead has changed by more than 0 . 5  ft 10.15 rl. *his may Indicate the need for 
additional cross Jections. 

warning:   he energy lass was greater than 1.0 ft (0.3 mi. between the current and previous crass 
section. Thls may indlcate the need for additional cross sections. 

~ o f e :  Multiple critical depths were found at this location.  he critical depth with the lo,*est, valid, 

New River Spillway Inundadon Study, FCD 97.04 
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surface war used. 

CROSS SECTION RIVER: New River 

REACH: ~ o w e r  US: 11.759 

star lo"  s leva ti^" Data num= 65 
S L ~   lev Sra =lev .%a  lev ~ t a  Elsv eta Elev 
9380 1246 9411.05 1247.47 9440.12 1237.12 9505.51 1235.12 9552.05 1234.93 

9596.1 1235 9635.78 1234.63 9656.13 123+:75 9077.71 1235.2 9698.81 1244.58 
9710.55 1242.9 9727.37 1242.88 9748.99 1236.32 9171.52 1244.09 9791.44 1244.46 
9807.81 1264.a 9819.26 1240.79 9823.36 1242.17 9829.85 1239.21 9839.37 1242.12 

9849.88 1218.8 9858.37 1241.08 9069.84 1234.17 9928.41 1234.21 9943.92 123d.19 
9 9 5 0 . 2 1  1234.1 gggO.3l 1235.17 9991.43 1232.0210042.04 1232.2510059.13 1234.27 
10095.05 1234,210100.53 1233,9710130.39 1246.55 10142.3 1246.8510225.77 1247.06 
10304.40 1246.310303.19 1245.5610475.90 1241.66 10562.8 1245.3910515.61 1245.41 
10625.75 1264,810657.35 1243.5710662.34 1245.5110768.32 1243.910868.46 1244.38 
10915.38 1244.610938.11 1241.811050.21 1248.0211081.38 1248.1411275.36 1240.07 
11369.5 1248 11404.6 1248.$511417.51 1249.2111417.07 1249.5211d30.62 1247.86 

11447.94 12418.611479.92 L248.1411515.93 1241.9411526.90 1241,1211541.06 1241.48 
11546.12 1245 11516.7 1244.5611575.65 1244.1811197,61 1244,5411620.05 1246.56 

nanningms n values mum- 3 
sta n val sra n "a1 S t a  n Val 
9380 , 0 8 5  9191.44 ,03510130.19 .I1 

B ~ ~ X  s t a :   eft Right ~ ~ ~ ~ i h ~ :  Left channel ~ i ~ h t  casff contr. Expan 
9791.4410130.39 485 301.24 470 1 . 3  

CROSS SECTION OUTPUT Profile XI13 Elow 

E.G. Elev lftl 1239.71 Element Left 08 Channel Right 08 

"el Head ifti 1.10 Wt. n - V a l .  0 . 0 8 5  0.035 
W . S .  E lsY  Ifti 1230.61  each   en. iftl 485.00 501.24 470.00 
crit W.S. lit1 1231.06 Flow Rrea lsq fti 811.11 1145.85 
E.G. Slope lftlftl 0.006251 Area ($4 ftl 811.11 1145.03 

Q Tots1 icPSl 13000.00 Flow ICE91 2445.02 10554.98 

T ~ P  width irti 505.24 TOP width IP L I  256.17 249.08 

V e l  Total lft/ri 6.54 Avg. "el. iftiel 3.01 9.21 

Max Chl Dpth lftl 6.59 Hydr. Depth lftl 3.17 4.60 

Conv. Total !Cis1 164420.8 Con", lcfai 30924.0 133496.8 

Length WLd, Iftl 499.71 Wetted Per. iftl 257.86 252.05 

Mln Ch El /ftl 1232.02 Shear llblsq fti 1.23 1.77 

Alpha 1.60 Stream Power 1 1 ~ l E t  51 
3.70 16.34 

2.69 Cum Volume (acre-ftl 73.94 804.05 6.38 
Frctn Lass Iftl 

0.04 cum SA iscresl 29.26 160.49 5.39 
C L E LOIS lftl 

Warning; Divided flow computed for this crosr-section. 
warning:   he energy loss war greater than 1.0 fr (0.3 a). between the current and pisviaus cross 

section.  his may lndlcate the  need far additional cross sections. 

CROSS SECTION OUTPUT Profile #2/3 flow 

E.G.  Elev (fC1 1241.98 Element ~ ~ f r  08 channel Right 08 

Ysl Head iftl 7 WL. n-Val .  0.065 0 . 0 3 5  

W.S. ElsV iftl 1240.51  each   en. iftl 485.00 501.24 4 7 0 . 0 0  

Crlf W.S. iftl 1239.53 Flow RreQ isq fCi 1317.87 1639.24 

E.G. slope ift~ftl, 0.006213 ares i s q  ftl 1317.87 1639.24 

Q Total !cfSl 23000.00 Flow i~fsl 5184.37 17815.63 

Top WldLh Iftl 554.11 Top Width lft) 278.91 275.20 
"el ~ a t a l  (Etlsi 7 . 7 8  R v g .  Val. lftill 3.93 10.07 

Max Chl Opth Iffl 8.40 Hyd'. Depth Ifti 4 . 7 3  5.96 

canv. 'rota1 icfsl 291788.4 con". lcfsi 65171.2 226017.2 

~ ~ n g t h  wtd. iftl 499.17 wetted per ,  lit1 201.87 280.08 

Min Ch El Iff1 1232.02 Shear ilblsq ftl 1.81 2.27 

Alpha 1.57 Stream Power !lPlft Sl 1 24.67 

Frcrn ~ o s s  (It1 2.46 cum volume (acre-ftl 
259.92 1352.28 80.88 

c i E LOSS Ifti 0.07 cum SA lacresl 89.43 168.92 42.66 

Warning; Divided flow computed tor this cross-aerllun. 
Warnlng: The energy loss was greater than 1.0 Et 10.3 mi. between the currsnt and previous cross 

becrion. TMS may indicats the need for additional cross sections. 

CROSS SECTION OUTPUT Profile #full capacity 

E.G. Elev Ifti 1243.80 Element 
Left 08 Channel Right 08 

Vsl Head iftl 1 . 7  Wt, "-Val. 0.005 0.035 

W . S .  Elev iftl 1242.03 Reach Len. iftl 481.00 501.24 470.00 

c r i r  W . S .  lftl 1240.81 61aw area isq EL I  1757.94 2080.23 

E.G. slap* ifrlftl 0.005251 ~ r e a  isq etl 1757.94 2080.23 

Q ~ o ~ a l  icfsi 33000.00 F I ~ W  lcfri 8062.94 24937.06 

Top Width iff1 598.76 Top Width iftl 297.25 301.51 

"el Total Iftlsl 8.60 R v 4  Vel. Iftlsl 4.59 11.99 

Mar Chl Dpth lftl 10.01 Hydr. Depth lftl 5.91 5.90 
Con". Total ICfsl e17390.9 Con". lCfSl 101901.8 315409.1 

~engrh W C ~ .  !Etl 498.91 wetted Per. lftl 301.22 308.22 

Mi" Ch El lftl 1232.02 Shear llb/sq it) 2.28 2.63 

Alpha 1.54 stream power ilblft si 10.45 31.57 

~ r c t n  Loss (Etl 2.00 cum volume lacre-ftl 
421.75 1657.24 159.22 

C 61 E Loss lftl 0.02 cum sx iacreal 132.07 175.20 61.81 

NeuRivcr Spillway Inundadon Study, FCD 17.04 
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Warning: Divided flow computed for this cross-sectlo". 
~ ~ ~ ~ i n g :  m e  energy lass was greater than 1 . o f i r  10.3 ml. between the current and previous cross 

 his may indicate the need fox additional cross sections. 

FLOW DISTRIBUTION OUTPUT Profile X113 flow 

warning: ~ivided flow computed for this cross-section. 
warning:  he energy loss was greater than 1.0 fr 10.3 m i .  between the current and previous cross 

section.  This may indicate the need for addirlanal crass sections. 

FLOW DISTRIBUTION OUTPUT Profile #2/3 flow 

Area 
IS" fl! 
1311.87 
266.17 
733.06 
639.82 

W.P. 
lft) 

281.87 
66.34 
113.66 

warning; mvided flow computed far this crass-section. 
warning;   he energy loss was greater than 1.0 it 10.3 mi. betwee" the current and previous cross 

section.  his nay indlcate the need far additional cross sections. 

FLOW DISTRIBUTION OUTPUT Profile Xfull capacity 

lftl 
9380.00 
LB 9191.44 
9904.42 
10017.41 

Right Sta Flow 
lftl lCfS! 
9191.44 8062.94 
9904.42 3228.62 
10011.41 11729.BS 
RB 10130.39 9978.55 

Area 
1sq ftl 
1757.94 
381.32 
905.65 
193.26 

W.P. 
let! 

301.22 
90.54 

llJ.66 
104.01 

warning: nivided flow computed far this cross-section. 
warning: The energy loss was greater than 1.0 ft 10.3 m!. beiween the current and previous crass 

section. Thia nay indicate the need for additional cross sections. 

CROSS SECTION RIVER: ~ e w  River 
REACH: Lower RS: 11.664 

INPUT 
DescrioLion: 

Manning's n Values nu"- 9 
sra  n "a1 sta n val ste n Val 
9320 .06 9662.56 ,03510052.31 .l1 

B ~ ~ L  S C ~ :  ~ i e ~ t  night ~engths: Left channel night coeff contr. ~ x p a n .  
9662.5610052.31 535 513.83 515 .1 .3 

CH0SS SECTION OUTPUT Profile 61/3 flaw 

E.G. Elev lftl 
Ye1 Head lit! 
W.S.  Elev lftl 
ciir W . S .  lftl 
E.G. Slope lft/fil 
0 Total IcPsl 
Top Width lftl 
Vel Total Iftlrl 
Max Chl Dpth lftl 
con". Total lcfs! 
Length Wtd. lftl 
Mi" Ch El iftl 
Alpha 
~ r c t n  Loss lit! 
C 6 E 1055 lft! 

1236.97 Element 

warning: ~ivided flow computed far this cross-section. 
warning:  he velocity head has changed by moie than 0 . 5  ft 10.15 m ~ .   his may indicate the need for 

additional crass section=. 
warning:   he conveyance ratio lupsrrean conveyance divided by downstrem conveyance] is less 

than 0 . 7  or greater than 1.4. This may indicate the need for additional cross sections. 

New R ~ v c ~  Spillway Inundation Study, FCD 97-04 
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warn~ng:   he energy loss was greater than 1.0 ft 10.3 mi. between the current and previous cross 
section. Thls nay indicate the need for addlflonel cross sactlons. 

CROSS SECTION OUTPUT Profile U2/3 flow 

E.G. EleY Ifti 
Y e i  Head lfti 
W . S .  EleY lfti 
crir W . S .  Iftl 
E.G. Slope lft/fli 
Q Total lcfsl 
Top Width Ifti 
V-1 ~otai ifrlsl 
Max Chl Dpth lfti 
Con". Total lcfsl 
Length Wtd. lfti 
MLn Ch El Ifti 
alpha 
FrcCn LOSS lftl 
C L E Loss lfti 

1239.44 Element 
1.23 W t .  "-Val. 

1238.22 Reach Len, lit1 
1236.19 Elow RIea Isq PC1 
0.003650 Area lsq €ti 
23000.00 Flow iCfs1 

560.45 Top Width lfti 
8.21 Xvg. "el. lftlsi 
9.42 Hydr. Depth ifti 

380671.4 Can". lcfsi 
514.48 Wetted per .  lit1 
1228.80 Shear ilb16q ftl 

1.16 Stream Power Ilblft si 
1 . 2 2  cum volume lacrs-fti 
0.23 Cum SR lacrerl 

left 08 Channel Ri~ht 08 

Warning: Divided flow computed for this cross-section. 
warning:   he velocity head has changed by more than 0.5 fr 10.11 ml. ~ h i r  may indicate the need for 

additional cross sections. 
warning:   he conveyance ratio iuprrrean conveyance divxded by downstream conveyance1 is less 

than 0.7 or greater than 1.4.  his may indicate the need for additional cma. sections. 
warning;  he energy loss was greater than 1.0 ft 10.3 mi. between the current and previous cross 

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

CROSS SECTION OUTPUT 

E . G .  EleY IfZl 
Ye1 Head lftl 
W.5 .  EleY Iff1 
Crif W.S. Ifti 
E.G. Slaps IftlfL) 
Q Total ICES1 
Top Width Ifti 
Ye1 Total lftlhi 
Max Chl Dpth lfti 
can". Total lcfri 
Length Wtd. lftl 
Min Ch El lftl 
Alpha 
Frcrn LOSS itti 
C 6 E L09+ IfLi 

Profile nfull 

1240.90 
1 . 9 9  

1238.91 
1238.00 
0.005276 
33000.00 
589.90 
10.37 
10.11 

454318.8 
514.66 
1228.80 

1.19 
1.86 
0.34 

capacity 

Element 
Wt. "-Val. 
Reach Len. iftl 
Flaw Area 1sq fti 
Area 1sq fti 
Flaw icfsl 
TOP Width Iftl 
Aug. "el. lfflal 
Hydr. Depth IfL) 
Con". lcfsl 
Wetted Per. lfti 
Shear Ilblsq ftl 
Stream Power Ilblft si 
cum volume lacre-€ti 
C". SR iacresi 

channel 
0.035 
513.83 
2137.51 
2737.51 
31603.55 

375.60 
11.54 
1.29 

435093.5 
311.95 

2.39 
2?.5a 

1629.52 
171.30 

Right 08 

515.00 

Warning: Divided flow computed for this crass-section. 
warning:   he velocity head has changed by more than 0.5 f t  10.15 mi.  his may indicste the need for 

additional crass secrionr. 
Warning: The conveyance ratio (upstream conveyance divided by downstream convsyancel 14 less 

than 0.7 o r  greater than 1 . 4 .  This may indlcate the need for additional cross sections. 
warning:   he energy loss was greatsr than 1.0 f r  (0.3 mi. between the current and previous craas 

section. This nay indicate the need for additional crass ilecLiona. 

maw DISTRIBUTION OUTPUT ~rofiie ~ 1 1 3  flow 

left S L ~  ~ight S t a  plow iirea W.P. $ Conv. Hydr D. Velocity 

lfti ifti icesi (sq fti 1ft1 lftl Iftlsl 
9320.00 9662.56 0.91 3.29 44.63 0.01 0.07 0.29 
LB 9662.56 9192.50 2275.40 389.72 127.29 17.50 3.06 5.84 
9192.50 9922.43 5010.90 631.08 129.97 38.55 4.86 1.94 
9922.43 RB 10052.37 5712.74 539.62 110.42 43.94 5.98 B.93 

warning: Divided flow computed for this cross-section. 
wsrnina: velocity head has changed by more than 0.5 ft 10.15 mi.  his nay indicate the need for 

additional crosa seotions. 
warning: TW ratio (upstream conveyance divided by downstream conveyance1 is less 

than 0.7 or greater than 1.4. This may lndicata the need far addirional crass sscti0nS 
warning:   he energy loss was greater than 1.0 fr 10.3 mi. between the current and previous crors 

section.  his may indicate the need for additional crass sections. 

FLOW DISTRIBUTION OUTPUT Profile.#2/3 flaw 

warning; Divided flow computed for this cross-sscrian. 
warnina: ~h~ head has changed by more than 0.5 ft 10.~5 mi.  his may indicate the need fox 

additional crass sections. 
~ ~ r n i n g :  T ~ S  conveyance ratio (upstream conveyance divided by downstream conveyance1 is less 

than 0.1 or greater than 1.4. This may indicate the need for additionel cross sections. 
warning:   he energy loss wa. wester than 1.0 ft 10.3 mi. between the ~urrent and previous cross 

section. Thls nay indicate Lhe need for edditional c iord  sections. 

FLOW DISTRIBUTION OUTPUT Profils #full capacity 

New River Spillway Inundation Sfitdy. FCD 97-04 
~ o r t h ~  In.213 andfill pmf 
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Left SLa RighL 5La @ 1f.i 
Flow *rea W.P. $ Con". Hydr D. "elocify 

lft) lcfsl 134 it1 lfti lfti iftlsl 
9320.00 9662.56 1396.45 444.04 214.90 4.23 2.07 3.14 
LB 9662.56 9792.50 1616.60 765.65 130.06 23.08 5.89 9.95 
9792.50 9922.43 12036.46 1007.27 129.97 36.47 7.75 11.95 
9922.43 RB 10052.37 11910.49 964.66 111.92 36.21 8.34 12.39 

sarning: Divided flaw computed for this cross-seci1on. 
Warning: The velocity head has changed by nore khan 0.5 ft 10.15 m l .   his may indicate the need for 

additional cross  sectionr.  
Warnlna: The Conveyance ratio IuDQtrean convevance divided bv~downstream canvevancei is less . . 

than 0.7 or greater than 1 . 4 .   his may indicate the need for additional cross sections 
Warning: The energy loas was greaLer than 1.0 it 10.3 ",I. between the current and previous crass 

Section. This may Indica te  the need for additional crass sections. 

CROSS SECTION RIVER: New River 
REACH: lower RS: 11.566 

INPUT 
Oescriorinn 

Elev sta 
1235.34 9328.39 
1241.33 9408.25 
1235.04 9495.42 
1232.21 9565.05 
1229.76 9159.85 

1230 9913 
1228.3210037.42 
1243.1510195.96 
1242.9810285.74 
1244.2510785.01 
1243.1410944.13 
12d2.4311055.81 
1241.91 

Bank SLa: Left Right Lengths: Left Channel Right Coeff ConLr. Expiin, 
9523.1810058.35 565 468.92 545 .1 . 3  

CROSS SECTION OUTPUT Profile X1/3 flaw 

E.G. Elev lftl 1235.26 Element Left OB Channel Right 08 
vei nead ifti 0.36 wr. n-V~I. 0.060 0.035 
W.S. Elev Ifti 1234.90 Reach Len. (it) 565.00 468.92 545.00 
Crit W.S. ifti 1212.16 Flow Area lsq ftl 4 . 4 4  2693.79 
E.G. Slope lft/ffl 0.001416 Area lsq ftl 48.44 2693.79 
Q Total lcfsl 13000.00 Flow lcisl 37.70 12962.30 
Top Width lfti 593.39 Top Width [ftl 79.15 513.64 
Vel Total lfi/si 4.74 A v g  Vel. Iftlsi 0.78 4.81 
Max C h l  opth Iff1 6.58 ~ y d r .  ~epfh ifti 0.61 5.24 
Conv. Total lcfai 345435.6 Con". Icfs) 1001.7 344434.0 
Length Wtd. Iftl 469.06 wetted per .  lfti 80.53 515.40 
Kin Ch El iftl 1226.32 Shear ilblsq Eel 0.05 0.46 
Alpha 1.03 Stream Power Ilhlfi si 0.04 2.22 
FrcLn Loss ifL1 0.93 Cum Volume lacre-ft) 69.08 842.83 6.38 
c r E loss ifei 0.07 CUR SR (acreai 25.82 151.16 5.39 

Warning; Divided flow cornputad for this croas-section. 
Warning; The velacify head has changed by more than 0.5 ft 10.15 .I. This may indicate the need for 

additional cross sect ions .  
Warning: The conveyilncn ratio (upstream conveyance divided by downstream conveyance) is less 

than 0.7 or greater than 1.4. ~ h i r  nay indicate the need for additional cross sections. 

CROSS SECTION OUTPUT P r o f i l e  #2/3 flow 

E.G. Elev lit1 
vei nead ifri 
W.S. Elev ifti 
crit  W.S. iftl 
E.G. slope ifrlfti 
Q Total lcfsl 

0.45 Wf. "-Val. 
1237.54 Reach Len. Ifti 
1233.51 Flow Xrea lsq it1 

O.OOlO84 Area isq ftl 
23000.00 Flow I~fsi 

Left 08 channel ~ighf 08 
0.060 0 .035  

565.00 4 6 8 . 9 2  545.00 
491.25 4065.43 
491.25 4065.43 
735.09 2 2 2 5 4 . 9 1  

Top Width lftl 718.58 Top Width ifti 196.55 522.03 
vel ~ o r a i  (frfsi 5.05 avg. vei. iftls~ 1.50 5.48 
Wax Chl Dpth lfii 9.22 Hydr. Depth iftl 2.50 7.79 
Can". Total icfsl 698457.9 Conv. lcfsi 22323.0 676134.9 
length Wtd. lftl 470.46 Wetted per. lftl 198.17 524.33 
Mln Ch El ifil 1228.32 Shear Ilbfsq fti 0.17 0.52 
Rlpha 1.14 Stream Power llbfft sl 0.25 2.87 
Frctn 1 0 5 5  IPLi 0.81 Cum Volume lacre-ftl 215.99 1290.01 88.86 
C 6 E Loss Ifti 0.11 Cum SR lacresl 84.48 159.91 42.66 

warning: ~ivided flow computed for this cross-section. 
Warning: The velocity head has changed by more then 0.5 fr (0.15 mi. This nay indicate the need for 

additional crass sections. 
Warning: The conveyance ratla lupstream conveyance divlded by downstream conveyance) is less 

than 0 . 7  or greater than 1.4.  his may indlcate the need for addi~ional croaa sections. 

CROSS SECTION OUTPUT Profile Xfuil capacity 

luneZOO0 New River Spillway Inundation Study. FCD 97-04 
For the in, 213 and fir11 pmf 



E.G. Elev Iltl 1218.10 Element ~ e i l  0s Channel Right 08 

"el mead Ifti 0.65 wt. n-val. 0.060 0.035 

W.S. Eiev lfti 1237.05  each   en. ifti 561.00 466.92 545.00 
Clii W.S. lfii 1234.71 Flow Area iaq €ti 552.53 4226.89 

E.G. Slope ift/ftl 0.001948 Urea laq €ti 552.53 4226.89 

o ~ o ~ a l  icfal 33000.00 rlow icfsl il04.62 31015.30 

Top Width Ifti 722.74 Top Width (ftl 200.01 522.73 
Vel Total ift/sl 6.90 Avg. "el. Iftlsl 2.14 7.53 

Max Chi "Pth Ifti 9.53 Hydr. Depth iftl 2.16 8.09 
Canv. Total lcfsl 741611.2 Can". lcfsl 26631.5 720773.8 

Length *d. lftl 409.86 Wetted Per .  Ifti 202.39 525.10 
ch EI let1 1228.32 Shear Ilblsq ftl 0.33 0.98 

Alpha 1.15 Stream Power llblft 31 0.71 7.37 

wcrn lass lfti 0.86 cum Volume (acre-€ti 403.37 1588.44 159.22 
c i E L o s a  lft; 0.1, cum SA lscres; 121.46 166.01 61.81 

warning; Divided flaw computed for thls crass-section 

FLOW DISTRIBUTION OUTPUT Profile #1/3 flow 

left sra night 5 t a  n o w  m e a  W.P. % conv. ~ y d r  D. Velocity 
lftl iftl (cia; lsq ftl ifti (fri iftlsi 

9211.00 9523.18 37.10 4 . 4  80.53 0.29 0.61 0.78 

LB 9123.18 9701.51 3511.11 812.39 ll6.39 27.52 4.61 4.40 

9101.51 9879.96 5103.61 1010.02 178.43 39.26 5.66 5.05 

981'1.96 RB 10058.35 4280.99 071.38 160.57 32.93 5.47 4.91 

Warning; Divided elow computed for this crass-section.  
warning: ?he velocity head has changsd by mare rhan 0.5 cr 10.15 mi.   his may indicate the need for 

additional cross aecrions. 
warning: ~h~ conveyance ratio (upstream conveyance divided by downstream conveyance) ia less 

than 0.7 greatax than 1.4. ?his nay indicate the for additional cross sections. 

~ ~ f t  sta ~ighi ~ t e  Flow ~ r e a  W.P. 8 con". "ydr D. Velocity 
Ifti lftl Icrsl laq it1 Ifti iff1 Ift/si 
9217.00 9523.10 135.09 191.25 190.77 3.20 2.50 1.50 

LB 9523.10 9701.57 6666.03 1283.79 178.74 20.99 7.20 5.19 

9101.57 9079.96 8471.63 1481.50 170.43 36.85 0.30 5.72 

9879.96 RB 10050.35 7121.25 1300.14 161.16 30.96 7.81 5.48 

warning: mvided flow computed for this cross-section. 
warning:   he velocity head his changed by more than 0.5 fr 10.15 m1.  his may indlcate the need for 

cross sections. 
warning: ratio iupstrean conveyance dtvided by downstream conveyance) is less 

than 0 . 7  or greater rhan 1.4. m i s  may indicate the need for additional cross sections. 

FLOW DISTRIBUTION OUTPUT Praeile llfull capacity 

~ s f t  ~ t a  ~ i g h t  sta  law hrea W . P .  $ can". Hydr D. velocity 
iftl Ifti Icfsi 154 €ti lfti lfti (ft/Sl 
9217.00 9523.10 llScl.62 552.59 202.39 3.59 2.76 2.14 

18 9523.18 9101.51 9588.43 1330.93 178.74 29.06 7.51 7.16 

9701.51 9079.96 12016.36 1536.63 178.43 36.60 8.61 7.86 

9879.96 RB 10058.35 10150.53 1351.33 167.93 30.16 8.14 7.51 

warning: ~ivided flow computed for thi. cross-section 

CROSS SECTION RIVER: ~ e w  River 
REACH: Lowel RS: 11.481 

~anning'e n values "urn= 3 
n val s t a  n v a l  Sra n vel 

9213 .06 9042.01 ,03510210.27 .I1 

~~~k S L ~ :  ~ighr ~ s n g t h ~ :  left channel ~ i g h t  caeff contr. Expan. 
9S42.0710210.27 510 523.22 555 .1 . 3  

ineffective Flow "urn= 1 

~ t a  L sta R Elsv 
9213 9S42.07 1236.71 

CROSS SECTION OUTPUT Profile #1/3 €10" 

E.G. Elev lftl 1234.26 Element Left 08 Channel Right 08 

~ e w  River Spillwly lnundaion Study, FCD 97-04 
  or the I13.2D and bll pmf 



Vel Head Iftl 
W.S. Elev lftl 
crit PI.?,. Iff1 
E.G. Slope Iftlftl 
9 Total lcfsl 
Top Wldih lftl 
Vel Total iftlsl 
Max Chl Dpth ifil 
Conv. Total lcfsl 
length WLd. lftl 
Mi" Ch El lfil 
Alpha 
Frctn LOSS lffl 

WL,  n-Val. 
Reach Len, Iff1 
Flow area isq ftl 
A r e a  isq ftl 
Flaw (cis) 
Tap Width lft1 
A"q. V a l .  iftlrl 
Hydr. Depth iftl 
Con". Icfal 
Wetted Per.  Iftl 
Shear IIbIsq ftl 
Stream Power Ilblfr rl 
Cum Volume , a c r e - i t ,  

warning: Divided flow computed for this crass-section. 
warning: The velocity head has changed by more than 0.5 ft 10.15 a). This may indicate the need f o r  

addifionel cross sections. 
warning: The conveyance ratio lupstieam conveyance divided by downsfiean conveyance1 is lea6 

then 0.7 or greater than 1.4.  his nay indicate the need for additional cross sections. 
Warning: The energy 1088 was greater than 1.0 ft 10.3 m1. between the current and previovr cross 

section. ThlQ may indicate the need for additional cross sections. 
Nore: Multiple critical depths were found at this location.  he crlrical depth with the lowest, valid, 

water surface was used. 

CROSS SECTION OUTPUT PIOflle X213 flow 

E.G. EleY lfLi 1237.08 Element Left 08 Channel Rlghf OB 
"el Head lfil 1.51 W t .  n-Val. 0.035 
W . S .  Elev Ifti 1235.51 Reach Len. lit1 510.00 523.22 555.00 
Crif W.S. lfil 1233.35 Flow Rrea Isq fti 2334.79 
E.G. Slope IfLIfLI 0.004151 Area isq fti 2928.08 2334.79 
9 Total lcfsl 23000.00 Flow lcfsi 23000.00 
Tap Width Iff1 9 4 0 . 3 1  Top Width lftl 601.58 338.79 
Vel Total lft/sl 3.85 Rvg. "el. lfflsl 9.85 
Wax Chl Dpth Iff1 10.76 Hydr. Depth lftl 6.89 
Con". Total ICfII 356967.9 Conv. lcfsl 356967.9 
Length WLd. Iff1 520.40 Wetted Per. Iftl 341.64 
Min Ch El lfil 1224.81 Shear iIb/sq frl 1 . 1 7  
Alpha 1.00 Stream Power Ilblft a1 17.45 
rrcm LOSS iftl 1 Cum Volume lacre-ff] 223.82 1255.56 88.88 
C d E LoJS iftl 0.35 Cum SR lsclesl 79.31 155.21 42.66 

warning: Divided flow computed for this cross-3ection. 
Warning: The velocity head has changed by more than 0.5 ft 10.15 mi. Thie may indicate the nee* fox 

additional cross sections. 
warning:  he conveyance ratio (upstream conveyance divided by downstream conveyanse~ i a  less 

than 0.7 or greater than 1.4. This may indrsaie the need for additional cross sections. 
warning: The energy 1055 was greater than 1.0 ft 10.3 m1. between the current and previous cross 

section.  Thie may indicate the need for addrtional cross sections. 
~ o i e :  Multiple crrticai depths were found at this location.   he critical depth with the lowest, valid, 

water surface was used. 

CROSS SECTION OUTPUT Profile Xfull capacity 

E.G. E I ~ Y  lfti 1237.14 Element ~ e f r  OB channel ~ ~ q h t  08 
Vel Head iftl 0.50 W t .  n-Val. 0.060 0.035 
W.S. Elev iftl 1237.24 Reach Len. Iftl 510.00 523.22 555.00 
Crlt W.S. lftl 1235.33 Flow area lsq ftl 3941.61 2911.58 
E.G. Slope Ifi/ft1 0.001556 Area 15q ftl 3941.61 2911.18 
9 Total lcfsl 33000.00 Flow lcfrl 13203.03 19796.97 
TOP Width Iftl 967.19 Top Wldrh ifti 614.44 352.75 
vel Total lftlsl 0 . 8 2  Avq. Vel. IfLIsi 3.35 6.80 
Max Chl DpLh Iff1 12.43 Hydr. Depth Iff1 6.41 8 . 2 5  
Con". Total tcfsl 836554.3 Canv. lcfal 334698.5 501855.8 
length Wtd.. Iftl 517.52 Wetted Per. lftl 620.83 315.91 
Nin Ch El lit1 1224.81 Shear Ilblsq ftl 0.62 0.79 
Alpha 1.39 Stream Power ilblfi $1 2.07 5 . 4 0  
Frcrn Loss Iftl 0.68 Cum Volume lacre-ftl 374.22 1550.02 159.22 
C 6 E LOSS (ti1 0.02 Cum 511 laciesl 122.19 161.23 61.81 

Note: Multiple critical depfhs were found a t  this location. The critical depth wrth the lowest, valid, 
water surface was used. 

FLOW DISTRIBUTION OUTPUT Profile XI13 flaw 

 eft st8 ~lght s t a  FIOW area W.P. % con". ~ y d r  D. velocity 
Iff1 lftl ICfSI isq ftl iftl iftl lftlsl 
IS 9842.07 9964.80 5960.76 720.13 113.12 45.85 6.15 8.28 
9964.80 10087.54 6414.06 777.77 122.85 49.34 6.34 8.25 
10081.54 RB 10210.27 625.18 114.21 33.36 4.81 3.49 5.47 

Warning: Divided flow computed far this cross-section. 
Warning: The velocity head has changed by mare than 0.5 ft 10.15 mi. This may indicate the need tor 

additional crass sections. 

0 
warning:  he conveyance ratio luprtrean conveyance divided by downstream conveyance) is less 

than 0.1 or gieatei than 1.4. This may indicate the need for additional cross sections. 
Warning: The energy loss was greater than 1.0 ft 10.3 ml, between the current and previous crass 

section. Thi6 nay indicate the need for additional crass sections. 
N O L ~ :  ~ultiple critical depths were found at this location.   he critical depth with the lowest, valid, 

water surface was used. 

June MOO New RivaSpillway Inundation Study, FCD 97-04 
For the In, U3 and full pmf 



FLOW DISTRIBUTION OUTPUT Profile # 2 / 3  ?law 

~ e f r  S L ~  ~ighf s t a  PIOW ~ r e a  W.P. B con". ~ y d r  D. velocrty 
Ifti ifti icfsi isq fti lfti lfti lft/Si 
LB 9842.07 9964.80 10171.16 981.12 120.51 44.22 8.32 10.30 
9964.80 10081.54 11357.99 1062.61 122.86 49.38 8.65 10.69 
10081.14 RB 10210.27 1 4 7 0 . 8 5  285.01 9 8 . 2 1  6.40 2.93 5.16 

Warning: Divided flow computed for this cross-section. 
warnmg: *he velocity liead has changed by more than 0 .5  ft 10.15 mi.  his may indicate t h e  need for 

additional crosr sections. 
warning:   he conveyance ratio (upstream conveyance divided by downstream canveyancel i s  leas 

than 0.7 or greater than 1.6. This nay indicate the need for additional C r D 4 4  leCtlOnS. 
warning;   he energy loss was greater than 1.0 ft 10.3 hetween the current and previous crosr 

 his may indicate the need for additional croas sections. 
m r e :  M U I ~ ~ D I ~  C ~ I L L C ~ ~  depths w e r e  found this locarion. depth with the lowest, valid. 

water'surface was used. 

FLOW DIbTRiBVTlON OUTPUT Profile "full capacity 

~ e f i  ~ t a  ~ ~ g h c  ~ t a  slow xrea W.P. 8 con". ~ y d r  D. velacity 
lfti ifti icfsl 1sq fti ifti ~fti itt~si 
9213.00 9842.01 13203.03 3941.61 620.83 40.01 6.41 3.35 
LB 9842.01 9964.80 8441.84 1189.10 124.71 25.58 9.69 7.10 

9964.80 10087.54 91181.19 1261.07 122.86 28.73 10.32 7.48 
10087.54 RB 10210.27 1873.95 e55.41 108.28 5.68 4.24 4.11 

Note: Multiple crrfical depths were found at this location. The critical depth with the lowesf, Valid. 

water surface was used. 

CROSS SECTION RIVER: New River 
REACH: lower RS: 11.386 

INPUT 
~escriprion: 
station EleYatlon Data 

St. Ele" st= 
9104 1238 9123.73 

9280.43 1231 9287.19 
9481.84 1228.9 9515.86 
9689.93 1230.2 9111.91 
9882.21 1226.3 9841.31 
10044.54 1223.110065.65 
10231.14 1238.110272.91 
10163.13 123810432.47 

"urn- 43 
EleY S t a  
1238 9191.6 

1228.94 9308.14 
1229.01 9536.77 
1230.22 9789.39 
1221.19 9931.36 
1229.3810089.95 
1238.2310303.28 
1239.2410467.83 

E I ~ Y  s t a  
1225.61 9256.82 
1229.76 9401.11 
1230.05 9609.85 
1229.5 9863.67 
1223.51 9973.51 
1230.91110133.31 
1241.6810332.85 
1239.39 10609.1 

~anningls n values "urn- 3 
s t a  n vai sra n v a l  S t a  n Val 
9104 .06 9863.61 ,03110133.31 .11 

Bank S t a :  Left Right Lengths: Left Channel Right Casff Contr. Expan 
9863.6710133.31 445 436.6 415 .I . J  

CROSB SECTION OUTPUT Proflle #l/3 flow 

E.G. Elev Ifti 
Vel Head lftl 
W.S. E l e Y  Ifti 
CriL W.S. Ifti 
E.G. Slope lftlft) 
Q Total icfai 
Toa Width lltl 
vei rota1 lEr/si 
Max Chl Dpth lfti 
can". Total Icfrl 
Length Wtd. lfti 
Mi" Ch El ifti 
Alpha 
FrcLn Loas 1ftl 
C i E LOSS lfti 

Element 
Wf. "-Val. 
Reach Len. Iftl 
Plow iirss isq eti 
Area isq fti 
Piow ICfSi 
Top Width ifti 
Avg. "el. ifflsi 
Hydr. Depth ifti 
Can". icfsi 
wetted Per. lftl 
Shear lIb/aq ffl 
%ream Power llblft si 

Right 08 

415.00 

6.38 
5.39 

warning: ~ s v i d ~ d  flow computed for this croaa-section. 
warning:   he head has changed by more than 0.5 ft 10.15 mi. This may indicate the need far 

additional crors sections. 
warning:  he conveyance ratio (upstream conveyance divided by downstream conveyance1 is less 

than 0 . 7  or greater than 1.4. ~ h i r  may indicate the need far additional cross sections. 
Note: Multiple critical depths wsre found at this location. The crltical depth with the lowest, ualld. 

water surface was used. 

CROSS SECTION OUTPUT Profile X2/3 flow 

E.G. Elev lfti 1235.39 Element Left 08 Channel Right 08 
"el Head Ifti 0.33 Wt. n-Val. 0.060 0.035 
W . S .  Elev ifti 1235.06 Reach Len, ifti 445.00 436.50 415.00 



crir W . S .  iftl 1231.76 FIOW area isq fti 4004.71 2311.04 
E.G. Slope Iftlftl 0.000998 Area lsq ftl 4004.71 2311.04 
Q Total (cis1 23000.00 Flow Ice81 9796.07 13203.93 
Top Width lfti 981.35 Top Width ifil 722.30 259.05 
"el Total iftlsl 3.64 Xvg. "el, iftlsl 2.45 5.71 
Nax Chl Dpth lftl 11.96 Hydr. Depth iftl 5.54 8.92 
Con". Total icfsl 728006.1 Conu. (cis) 310069.5 417936.6 
Length Wtd. lftl 439.23 Wetted Per. iftl 724.45 262.81 
Min Ch El Ifti 1 2 2 3 . 1 0  Shear Ilblsq fil 0.34 0.55 
Alpha 1.61 Strean Power ilb/fL sl 0 . 8 4  3.13 
Frctn lass lit) 0.61 Cum Volume lecre-it1 183.23 1221.66 88.88 
C L E lass Ifti 0.07 Cum SR (acres1 11.56 iil.68 42.66 

Warning: The velocity head h a s  changed by more than 0.5 ft 10.15 ml. This may indicate the need for 
additional crass sections. 

Waining: The conveyance ratio lupatrearn conveyance divided by downstream conveyancel is less 
than 0.7 or greater t h a n  1.4. This may indicate the need for additional cross sections. 

~ o t e :  Multiple cr i t i ca l  depths were found a t  thts location. l he critical depth with the l a w e s t ,  valid. 
water surface wa.5 used. 

CROSS SECTION OUTPUT Profile #full capacity 

E.G. Elev lfti 1237.03 Element Left OB Channel Right 08 
"el Head lftl 0 . 4 2  W t .  " -Va l .  0 .050  0.035 
W.S. Elev Iftl 1236.61 Reach Len. iftl 415.00 436.60 415.00 
CriL W.5. lftl 1232.68 Flow area lrq ftl 5137.59 2 1 1 8 . 5 8  
E.G. Slope IftIfLl 0.001075 Area (sq fil 5137.18 2718.58 26.1# 
0 ~ o t a l  lcfrl 33000.00 Flow icfsl 15267.27 17132.72 
Top Width lftl 1025.05 TOP Width Iff1 731.63 263.99 29.43 
Ye1 Total Ift/sl a.20 A v g .  V e l .  Ifflsl 2.97 6.52 
Nan Chl Dpth lftl 13.51 Hydr. Depth Iff1 7.02 10.30 
Con". Total iCfSi , 1006388.8 COO". ICfSl 465600.4 540188.3 
Length Wid. lftl 439.74 Wetted Per.  lftl 133.91 268.04 
Kin Ch El Iff1 1223.10 Shear ilblsq ftl 0 . 4 7  0.68 
Rlpha 1.53 Stream Power ilb/ft $1 1.40 4 . d a  
Frcfn Loss iftl 0.65 Cum Volume [acre-ftl 321.01 1516.21 159.05 
C & E Loss lit1 0.07 Cum SR licresl 114.31 157.59 61.63 

warning: Divided flow computed far this cross-section. 
warning: The velocity head has changed by nore than 0.5 ft 10.15 mi.  his may indicate the need for 

additional cross sections. 
warning: The conveyance ratio lupstream conveyance divided by downstrean conveyance1 ie less 

than 0 . 7  or greater than 1.4.  his may indicate the need for additional crorr sections. 
Note: Multiple cntical depths were found a t  this location. The critical depth with the lowest, valid, 

water Surface was used. 

FLOW DISTRIBUTION OUTPUT Profile $113 flow 

left Sta 
lftl 
9104.00 

Right S f a  
lfti 
9293.92 
9483.83 
9513.75 
9853.67 

A r e a  
1sq ftl 
612.01 
583.15 
521.11 
438.15 
574.47 
Bl5.49 
282.12 

W.P. 
lftl 

138.88 

warning: Divided flow computed for t h r s  cross-section. 
Warning: The velocity head h a s  changed by more t h a n  0.5 ft ( 0 . 1 5  mi. This nay indicate the need for 

additional cross sections. 
warning:  he conveyance ratio (upstream conveyance divided by domrtream conueyance~ is l e s r  

than 0 . 7  or greater than 1.4. This may indicate the need far additional cross sections. 
Note: Multlple crit~cal depths were found at this location. The critical d e p t h  with the lowest, valid, 

water surface was used. 

FLOW DISTRIBUTION OUTPUT Profile X213 flow 

~ ~~~ ~~. ~- ~~ ~ ~ - ~ .  
lftl 1ttr lcfsl 1aq ftl iftl lftl Iftl~l 
9104.00 9293.92 2861.36 1035.59 154.11 12.44 6.79 2.76 
9293.92 9483.83 2384.61 1 0 5 9 . 2 2  189.93 i t  9 4  ? 5B 7 d 4  

Warning: The velocity heed has changed by more than 0.5 it 10.15 ml. This may indicate the need for 
additional cross sections. 

warning:  he conveyance ratio lupstream conveyance divlded by downstream conveyansel is less 
than 0.7 or greater than 1 . 4 .  ~ h i a  may indicate the need for additional cross sections. 

Note: Multiple critical depths were found a t  this location. The critical depth with the lowest, valid, 
water surface was used. 

FLOW DISTRIBUTION OUTPUT Profile #full capacity 

 eft sra ~ight s t a  @ lftl 
Flaw Area W.P. % Con". Hydr D. Velocity 

lftl Icfsl lsq fti lftl lfti Iffla1 
9104.00 9293.92 4087.29 1280.58 163.57 12.39 1 . 9 1  3.19 
9293.92 9483.83 4065.93 1355.17 189.93 12.32 7.14 3.00 

New River Splllvny lnundatlon Study FCD 97.04 
Porthe 1O.213 and full pmf 



Warning: Divided flow computed far this cross-section. 
warning: 7he head has changed by more than 0.5 it (0.15 nl.  his may indicate the need far 

additional cross secilona. 
warning:   he lupstreen conveyance divided by downstream conveyance1 is less 

then 0.7 or greeter than 1.4. ~ h i o  may indicate the need for additional cross sections. 
Note:  Nultiple critical depths were found a t  this lacaLion. The critical depth with the lawsst, valid, 

CROSS SECTION RIVER: ~ e w  River 
RERCH: ~ o w e r  RS:  11.301 

INPUT 
~ ~ ~ ~ ~ i p r i o n :    he ares in the left avsrbank is blocked out because 
this 19 the 

nanning's n values nu- 3 
SL* n val Sta n Val Sta n Val 

9070.93 .06 9883.56 ,03510107.77 .I1 

Bank 9 r a ;  left Rlght Lengths; Left Ch~nnel Right Caeff Contr. Expan. 
9883.5610107.77 300 289.9 2 1 5  1 . 3  

~neffecrivs riow num- 1 
sia L s t a  R Elev 

10521.6110853.55 1237.09 
BlocXed Obstructions num- 2 

sta I see R ~ i e v  sra L s t a  R ~ l s v  
9070.93 9883.56 1230 1030010813.55 1233.7 

CROSS SECTION OUTPUT Profile 0113 flow 

E.G. EleY Iff1 
Vei Head Iftl 
W.S.  Elev lftl 
CriL W . S .  Iff1 
E.G. Slope lft/fLl 
Q Total Icfal 
Top Width lftl 
Vel Total lftlsl 
Mar Chl Dpth lftl 
Conv, Total icfSl 
Length Wfd. lftl 
Nin Ch El lftl 
Alpha 
Frctn LOSS lftl 
C d E loss lftl 

1.11 wt. n-val. 
1230.90 Reach Len. IfLl 
1 2 2 8 . 4 0  Flaw Area Ism fLI - - - ~  ~ 

0.002998 ~ r e a  lrq ftl 
11000.00 Flow lcfsl 
588.28 Top Width lftl 
7.23 Rvg. Vel. (ft/sl 
9.63 HVdr. De~th Ifti 

237439.3 c&. lcfsl 
290.06 Wetted Per. Iftl 
1221.27 Shear Ilblsq ftl 

1 .31  stream Power (Iblit a1 
0.86 Cun Volume lacre-ftl 

left oB Channel Right 00 
0.060 0.035 
300.00 289.90 275.00 
339.88 1463.45 
333.88 1463.45 
411.46 12588.54 
385.13 203.14 

1.23 8.60 
0.87 7.20 

7515.1 229924.2 
385.34 205.57 

0.16 1.33 
0.20 11.16 
23.50 184.21 6.38 
9.66 142.20 5.39 

Warning: Divided flow computed for this crass-section. 
~afe: ~ulriple critical depths were found a t  this location. l he critical depth with the lowest, valid. 

Water SUrfacs "8s used. 

CROSS SECTION OUTPUT Profile 4213 flaw 

E.G. Elev IPtl 
Ye1 Head Iftl 
W.S. Elev lftl 
"Zit W . S .  lftl 
E.G. Slape Ift/ftl 
Q Total IcfII 
Top Width lftl 
Ye1 Total lft/~l 
Max Chl Dpth lftl 
Conu. Total (~€31 
Length Wtd. lftl 
Nin ch El lftl 
Alpha 
~ r c t n  LOSS lit1 
C L E LO36 Ifti 

Element 
W t .  "-Val. 
Reach Len. lftl 
Flaw Area lsq ftl 
Area isa ftl 
Flow I C ~ S I  
Top Width IftI 
R v g .  Vel. Iftlsl 
Hydr. Depth lftl 
CODY. ICfEl 
Wetted Per. iftl 
Shear Ilblag ftl 
Stream Power llb/ft sl 
cum volume (acre-ftl 
cum SA (acres1 

Channel 
0.035 
289.90 
2060.21 
2060.21 
18d05.93 
220.44 
8.93 
9.35 

384511.6 
223.52 

1.32 
11.78 

1205.76 
149.28 

Nore; ~ultiple critical depths were found at this looation. l he critical depth with the loweat, valid, 

water surface was used. 

CROSS SECTTON OUTPUT ~roflle Ufull capacity 

E.G. EleV Ifti 1236.31 Element left OB Channel Right 08 

NSW River Spiilway Inundation Study, FCD "7-4 
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v e l  ~ e a d  ici] 1.12 wr. n-"a,. 
W . S .  Elev Iftl 

0.060 0.035 0.110 
1235.19 Reach Len. Ifti 

crii W.S. lftl 
300.00 289.90 215.00 

1233.33 Flow Area lsq ft] 
E.G. Slope Iftlfil 0.002347 Area isq fii 

3160.48 2392.47 12.11 

0 Total icfrl 33000.00 Flow lcfsl 
3160.48 2392.47 34.45 

Top Width iftl 
9373.11 23624.22 

1131.07 TOP ~ l d f h  iff) 2.66 
Vel Total Iftlsi 5.93 RYg.  Vei. (itla] 

812.63 224.21 94.23 

Max Chl Dpth iftl 13.92 Hydr. Depth iff] 2.91 9.87 0.21 
Con". Total icfrl 681140.6 Con". lcfs] 3.89 10.67 0.19 
Length Wtd. ifti 292.58 Wetted Per. (ft) 193466.9 487618.1 54.9 
Min Ch El lftl 

813.28 227.45 67.53 
1221.27 Shear ilblsq ft] 

Alpha 2.06 Stream Powex IIbIrf s] 0.57 1.54 0.03 
Frcfn LO54 iftl 0.70 Cum Volume lasre-ft] 1.69 15.22 0.01 
C d E Lo55 Ifti 0.01 Cum SA iacrerl 

278.69 1490.59 158.16 
106.43 115.14 51.04 

warning: Divided flow computed for this crass-~ection. 
warning:   he crors-section end points had to be extended vertically for the computed water 
Nate: Multiple critical depths were found at thzs location. ?he critical depth with the lowest, valid, 

water surface war used. 

FLOW DISTRIBUTION OUTPUT Profile 0113 flow 

Leff Sta Right S t a  Elow 
Ifti 

Area  
lftl 

W . P .  i Canv. ~ y d r  D. velacity 
icfsl laq fri 

9274.09 9477.24 0.05 
lftl 

0.26 
ifti iftlsl 

5.34 
9477.2d 9680.40 216.28 176.61 203.25 

0.00 0.05 0.18 

9680.40 9883.56 135.13 157.01 176.75 
1.66 0.87 1.22 

LB 9883.56 9958.30 3657.12 458.28 69.31 28.13 1.50 
0.89 1.28 

9958.30 10033.03 6646.15 676.12 74.86 51.12 
6.74 7.98 

10033.03 RB 10107.77 2281.27 329.05 61.36 17.58 
9.05 9.83 
5.44 6.95 

Warning: Divided flaw computed for this cross-section. 
~ o t e :  ~ultiple critical depths were found at this locatlan. The critical d e ~ t h  with the lowest, valid, 

water surface was used. 

R O W  DISTRIBUTION OUTPUT Profile #2/3 flow 

Left Sta Right Sea F l o w  
iftl 

Area 
lftl 

W.P. % Con". Hydi D. Velocity 
lcfsl 1sq fL1 

9070.93 9274.09 229.81 176.19 136.52 fftl Iftl Iftlsl 

9214.09 9477.24 620.06 314.8e 203.36 
1.00 1.29 1.30 

9477.24 9680.$0 1952.10 145.14 203.25 
2.70 1.81 1 . 5 5  

3680.40 9883.56 1792.09 708.64 203.39 
8.49 3.61 2.62 

L8 9883.56 9958.30 5522.47 660.96 76.42 24.01 7.79 
3.49 2.53 
8.84 8.36 

9958.30 10033.03 9115.75 885.49 74.86 39.63 11.85 
10033.03 RB 10107.17 3767.72 513.16 12.24 16.38 

7.24 7.33 

~ o t e :  ~ultiple critical depths were found at i h i ~  location.  he critical depth with the lawear, valid, 
water surface was used. 

FLOW DISTRIBUTION OUTPUT Profile #full capacrly 

left s t s  ~ i g h f  S L ~   low 
Ifti 

area 
lftl 

W.P. 8 Conv. Hydr D. velocity 
lCf~1 igq €ti 

9070.93 9274.09 778.55 422.35 203.28 lftl lftl ifil~l 

9274.09 9417.24 1712.26 677.81 203.35 
2.36 2.08 1.84 

9d17.24 9680.40 3545.22 1048.71 203.25 10.76 5.19 
3.34 2.53 

9680.40 9883.56 3331.08 1011.61 203.39 10.11 
5.16 3.38 

LB 9883.55 9958.30 7264.92 772.42 76.42 22.01 10.34 4.98 
3.30 
9.41 9 9 5 8 . 3 0  10033.03 11269.65 9 9 6 9 5  74.86 34.11 13.34 

10033.03 RB 10101.77 5089.66 623.10 76.11 
10107.77 10853.55 2.66 12.51 

67.53 8.34 8.17 
0.01 0.19 0.21 

warning; ~i v i d e d  flaw computed for this cross-section. 
Warning: The cross-section end points had t o  he extended vertically for the computed water surface. 
Nate: Multiple critical depths were found at this location.  he critical depth with the lowest, water surface war used. 

CROSS SECTION RIVER: New River 
RERCH: lower RS: 11.243 

INPUT 
Description: The area in the left overbank is blacked our because 
thrs 15 the 

treatment plant ponds. 
station ~levafion ~ a i a  num- 45 

Sta Elev S t a  Elev S t a  Elev s t a  ~ 1 ~ "  st, 
9054.46 1233.38 9143.54 1231.28 9241.85 1231.14 9286.87 1231.21 9356.7 1231.1 

9443.04 1231.67 9460.96 1231.12 9487.11 1231.08 9529.07 1218.35 g 6 1 7 . 9 ,  1 2 1 8 . ~  
9816.78 1218.42 9861.96 1231.11 3873.99 1231.21 9882.8 1232.84 3887.62 1233.7 
9917.39 1224.76 9925.15 1222.23 9966.73 1221.1 9985.42 1219.1310011.89 1 ~ 1 9 , ~  
10043.76 1223.2310075.46 1222.8610109.22 1234.310121.84 1233.4610165.28 1233.1 
10276.72 1233.5110371.05 1234.4810492.94 1235.8710502.21 1234.11050~.5~ 1232.6 
10539.77 1234.9910547.78 1234.8310581.98 1235.5610612.73 1234.9810625.25 1233.9 
10543.35 1235.74 10661.7 1236.4610713.47 1236.2910734.03 1236.0310740.0~ 1235,5 
10761.9 1233.9110780.34 1234.3110822.13 1235.0210909.68 1214.8210940.42 1234.6 

Manning's n values n u -  3 
st= n Val s t a  n val sea n val 

905q.46 .06 9887.62 .03510109.22 1 1  

New Rivs Spillway Inundation Study, FCD 97-04 
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Bank S t a :  Left Right Lengths: Left Channel ~ighf caefi contr. E ~ ~ ~ ~ .  
9 8 8 7 . 6 2 1 0 1 0 9 . 2 2  295 314.34 331 

Ineffective Flow nun= 
.I . 3  

L 
S t *  L SLa R Elev 

10492.9410940.42 1231.81 
Blocked obstructions num. 1 

St3 L S t a  R Elev 
9054.46 9887.62 1230 

CROSS SECTION OUTPUT Profile XI13 flow 

E.G. Elev Ifti 
Ye1 Head lffl 
W.S. Ele" iftl . . 
c r i r  W . S .  I ~ L I  
E.O. Slope Iftlftl 
0 Total l c f s l  
Top Widrh~;;;l 
Vel Total Iftlrl 
Max chl ~ p t h  ifti 
Con". Total (~fs) 
Length Wtd, lft! 
Min Ch El lftl 
Alpha 

Element 
wt. n-val. 
Reach Len, lft] 
Flow Area lsq fr] 
Area lrq fti 
Flow lcfsl 
Top Width Iff1 
Avg. Vel. ,tt/s1 
Hydr. Depth lfrl 
Con". lcfsl 
W e t t e d  Per. lfrl 
Shear llb/sq ftl 
Stream power Ilblff $1 
Cum volume (acre-fti 
cum SA iacrerl 

Left 08 Channel Right OB 
0.035 

295.00 314.34 335.00 
1476.90 
1476.90 
13000.00 
196.17 
8.80 
7.53 

238668.9 
198.81 

Note: Multi~le critical depths were found at thls location.   he critical depth with the lowest, valid, 
wafer surface Was used. 

CROSS SECTION OUTPUT Profile U213 flow 

E.G. Elev IfLl 
Vel Head lftl 
W.5. Elev lft) 
crit W . S .  1ft1 
E.G. Slope (ftlft] 
Q Total Icfsl 
TOP width lfrl 
vel ~otal 1fr1r1 
Mix Chl DPLh let1 
Con". Total lcisl 
Length Wtd. lftl 
M i n  Ch El lfil 
Alpha 
FrcLn Loss IfLl 
C d E LOIS Iftl 

Element 
W t .  n-vai 
Reach Len. /fL) 
Flow Area Isq ft) 
Area lrq ftl 
Flow lcfs] 
Top Width lftl 
Avg. vei. lfflsl 
Hydr. Depth Iftl 
Con". lcfrl 
Wetted Per.  lftl 
Shear Ilblsq fil 
Stream Power lIb/Ft 
cum volume lacre-ft] 
Cum SA lacresi 

, 
Channel 

0.035 
314.3a 

2018.51 
2018.51 
20108.55 
212.81 
9.96 
9 . 4 9  

379803.4 
216.34 
1.63 
16.27 

1192.18 
147.84 

Warning: Divided flow computed far this cross-section. 
Note: Multiple critical depths were found at this location. The critical depth wlih the lowest, valid. 

W a t e r  SYrfaCB was used. 

CROSS SECTION OUTPUT ~rofiie Xfuil capacity 

vel ~ e a d  lfri 
W.S. Elev (ttl 
Crlf W.S.  let1 
E.G. Slope Iftlftl 
0 Total lcfsl 
Too Width l e t >  
vsi T O L ~ I  i f t j s !  
Max Chi Opth ift] 
Canv. Total lcfsl 
Length Wtd. lftl 
Min Ch El ifLl 
Alpha 
Frctn Lars lffl 
C L E lass lftl 

Elemsnl 
W t .  "-"*I. 
Reach Len. lftl 
Flow Area lsq ftl 
Area 1.4 ftl 
Flaw lcfsi 
Top Width Ifel 
Avq. Val. IfLIsl 
Hydr. Depth iff1 
Con". lcfs] 
Wetted Per. Ifi) 
Shear llblsq ft] 
Streen Power llb/rL $1 
cum Volume iacre-*tl 
cum SA iacrer) 

Left 08 Channel 
0.060 0.035 

295.00 314.34 
2925.41 2405.66 
2925.41 2405.66 
8302.38 24576.95 
833.16 221.50 
2.84 10.22 
3.51 10.85 

167158.8 494828.5 
834.11 225.58 
0.54 1.64 
1.53 16.78 

251.73 1474.63 
100.76 153.66 

Right 08 
0.110 

warning: ~ivided flow computed far thls cross-section. 
Warnmg: The cross-~ection end polnts had to be extended vertically for the computed water surface. 
Note: Multiple critical depths were found at thls locstion.   he critical depth with the lowest, valid. 

water ellrface w a r  use*. 

FLOW DISTRTBUTION~OUTPUT Profile #1/3 flow 

left sra ~lghf S L ~  Flow Area W.P. 8 Conv. Hydr D. Velocity 
iftl Iff1 lcfsl 1sq ftl lftl lftl lftlsl 
IB 9887.62 9961.49 2981.21 392.38 62.50 22.93 6.40 7.60 
9961.49 10035.35 7511.70 731.52 74.16 57.78 9.90 10.21 
10035.35 RB 10109.22 2507.09 353.00 62.22 19.29 5.79 1.10 

Note; Multiple critical depths were found a t  thls location. ~ h s  critical depth with the lowest, valid, 
water surface was "red.  

FLOW DISTRIBUTION OUTPUT Profile X213 flaw 

Left St. Right s t a  Flow Area W.P. a c o w .  ~ y d r  D. velocity 
lftl lftl lcfrl laq ftl Iff1 
9054.46 9262.75 

Iftl iftlsl 
260.01 194.53 172.17 1.13 1.13 1.34 

New River Spillwoy Inundation Study, PCD 97.04 
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Warning: Divided flow computed tar this crosa-section. 
Note: Multiple critical depths were found at this location.  he critical depth with t h e  lowest, valid, 

water  surface was used. 

FLOW DISTRIBUTION OUTPUT Profile Xfull capacity 

Left S f a  Right S t a  Flaw 
Ifti 

Area 
iftl 

W.P. B Con" Hydr D. Velocity 
lcfsl isq ft, 

9054.45 9262.75 iftl ifr] i f t l r ,  
1261.21 550.05 209.29 

9262.75 9071.04 1596.30 632.37 208.30 
3.82 2.54 2.29 

9471.04 9679.31 2795.25 885.30 208.46 
4.84 3.01 2.52 

9679.33 9887.62 2649.63 857.69 208.67 
8 . 4 7  4.25 3.16 

LB 9 8 8 7 . 6 2  9961.49 6247.33 695.59 75.59 18.93 8.03 
4.12 3.09 
9 . & 2  8.98 

9961.49 10035.35 12736.a3 1058.36 74.16 38.60 14.33 1 2 . 0 3  
10035.35 RB 10109.22 5593.19 651.70 1 5 . 8 2  16.91 
10109.22 10386.29 120.61 205.18 250.01 

8.82 8.58 
0.37 0.82 0.59 

warning: Divided flow computed far  this crass-section. 
warning:  be cross-section end Points had to be extended veieically for the computed water surface. 
Note:  Multiple critical depths were found a t  this location. l he ciirical depth with the lowest, valid, 

water surface was used. 

CROSS SECTION RIVER; New River 
REACH: Lower RS: 11.188 

INPUT 
, 

Dercriptlon: The area in the left averbank is blocked hecause 
this is the 

Mannsngrs n Values num- 3 
S t a  n Val S t a  n val S t a  n vai 
9041 .06 9865.77 .03510124.74 .I> 

Bank Sta :  Left Right Lengths: Left Channel Right coeff cantr. E~~~~ 
9865.7710124.74 305 309.44 300 

Ineffective Flow ",In= 1 . 3  ~ ~ - .  
SLa I Sta R Elev 

10444.151039 1233.8 
Blocked Obstructions nm- Z 

Sra L Sta R  lev S t a  L s t a  R =lev 
9041 9865.77 1230 1045010813.49 1231.8 

CROSS SECTION OUTPUT Profile 1113 flaw 

E.G. EleY IfL) 1230.25 Element 
v e l  ~ e a d  ift) 0.81 wt. n-val. Left 0s channel Pighr 08 
W.S. Elev Ifti 1229.44 Reach Len. iff) 0.035 
C i - i t  W.S. fftl 1226.02 Flow Aced 194 it) 305.00 309.44 300.00 
E.G. Slope (EilPt) 0.001936 Area Irq fi] 1805.39 
0 Total lcfsl 13000.00 Flaw lcfs] 1805.39 
Top Width ifil 236.17 Top Width (ft, 13000.00 
Vel Total fftlsl 7 . 2 0  livg. vel. iftl~) 236.17 
Max chl ~pth ifki 10.30 Hydr. Depth ifti 1 . 2 0  
Con". Total icfsl 295424.1 Cony. (c~s] 7.64 
~engrh W L ~ .  ifri 309.44 Wetted per, ifti 295424.1 
Min Ch El tit) 1219.14 Shear ilhlsq ft] 238.59 
Alpha 1.00 Stream Power ilb/ft 0.91 
Frctn Lo81 1fL) 0.48 Cum Volume [acre-it) 6.59 
C 6 E LoJs (ftl 22.15 762.58 

0.08 Cum SA [acres) 
6.38 

8.34 139.31 5.39 

Note: Multiple cr~tical depths were found at this lacation. The ciitical depth with the lowest, valid. 
water surface "a5 used. 

CROSS SECTION OUTPUT Profile #2/3 f low 

E.G. Elev ifti 1233.10 Element 
Vel nead lfti 1.30 Wt. n-Val. 

left 08 channel ~ight OB 

W.S.  lev iff1 1231.80 ~ e a s h  Len. (ft) 0.060 0.035 0.110 

Crit W . S .  ifti 1228.37 Plow A r e a  lsq ft] 305.00 309.44 300.00 

E.G. Slope Ifilftl 0.002451 Area lsq ft) 609.15 2381.60 7.84 

Q Total icfsl 23000.00 Flow icfs, 609.15 2381.60 7.84 
818.50 22180.58 0.93 

New Rlver Spillway lnundsiion Study, FCD 97-04 
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Top Width lit1 
ve1 Total IfLIsl 
Max Chl Dpth ifL1 
Con". Total 1cfrl 
Length Wtd. if<, 
win Ch El lftl" 
n1-h- 

Top Width 1ftl 
Avg. Vel. ifL/r; 
Hydr. Depth Ifti 
con". (cfs; 
Wetted Per. i f t i  
shear 1lhlsqfri 
Stream Power (lblft s] 

0.60 Cum Volume (acre-fti 
0.15 Cum sA (acres; 

Warning: Dividsd flow computed for this cross-section. 
~ote: ~ultiple critical depths were found at fhrs lacation. l he ~riiical depth with the lawest. valid. 

water  surface war used. 

CROSS SECTTON OUTPI~T profile #full capacity 

E.G. EleV lfL1 
Vel Head lfil 
W . S .  =lev ifri 
crit W.S. IfLl 
E.G. Slope Iftlft; 
0 Total ictsi 
Tap Width Iff) 
Ye1 Total IfLlJi 
Max Chl Dpth lfti 
Con". Total 1cfsl 
~ength wcd. ifrl 
Ml" Ch El Iff) 
Aloha 
m c t n  Loss iftl 
C & E Loss ift; 

1234.75 Element 
1 5 8  WI. "-Val 

~~ ~. 
1233.11 Reach Len. lftl 
1230.90 FIOW Area isq ft; 

0.002791 Area lsq fL; 
33000.00 Flow Icfsl 
1412.42 Too Width i f t i  . ~~ 

7 Avg. V e l .  Iftlsl 
1.03 Hydr. Depth Ifti 

624610.8 Conv. icfsl 

channel 
0.031 
309.44 

2131.96 
2731.96 

2 9 2 1 1 . 2 3  
258.97 

1 0 . 5 9  
10 .51  

553029.7 
262.39 

1.81 
19.40 

1456.09 
151.93 

Right 08 
0.110 
300.00 
291.31 
410.31 
221.15 
412.51 

0 . 7 5  
1.10 

4186.0 
265.60 
0.19 
0 .15  

155.40 
56.94 

Warnin41 ~ivided f low cornouted for this cross-section 
~ ~~ ~ 

waznini: The cross-section end points had to be extended vertically for the computed wafer surface.  
Warning: The velocity head he3 changed by more than 0.5 ft (0.15 rn;.  his may indicate the need far 

adiiltional cross sections. 
~ o t e :  uuliipie critical depths were found at this locarion. l he c r i f ~ c a l  dspth with the l owes t ,  valid. 

water surface was used. 

Left SLa  Right SLa Flow Area W.P. ? Conv. Hydr D. Velocity 
ifti lfc; lcfsl 1rq ftl 1fti iftl ift/Si 

LB 9861.77 9952.09 3042.33 486.34 75.30 23.40 6.47 6.26 
9952.09 10038.42 7036.71 845.77 86.51 54.13 9.80 8.32 
10038.42 RB 10124.74 2920.96 473.28 75.17 22.41 6.33 6.11 

 ate: ~ u i t i p l e  critical depths were found a t  this lacatlon. critical depth wirh the lowest, valid, 
water surface was used. 

FLOW DISTRIBUTION OUTPUT Profile X215 flax 

Right SLa 
1ftl 
9247.19 
4453.38 
9659.58 
9865.77 
9952.09 
10038.42 
RB 10124.14 
1 0 3 5 6 . 3 2  

W.P. 
ifti 

188.60 
206.19 
76.26 
202.13 
84.58 
86.51 
84.26 
105.36 

Hydr ". 
lfti 
0.41 
0.60 
0.90 
1.63 
8.10 
12.16 
7.96 
0.07 

velocity 
Iftlsl 
0.75 
0.88 
1.15 
1.72 
8.17 
10.82 
8.08 
0.12 

Warning: Divided flow computed for this crass-section. 
~ o c e :  ~ultiple critical depths were found at this location. l he critical depth wirh the lowest, valid, 

wster  surface was use*. 

FLOW DISTRIBUTION OUTPUT Profile $full capacity 

W.P. 
Iftl 

207.36 
206.19 
122.79 
206.58 
87.98 
86.51 
87.90 
229.63 
35.97 

velocity 
Iftls; 
1.91 
2.04 
1.89 
2.67 
9.46 
12.42 
9.36 
0.77 
0.25 

Warning: Divided flow computed for this oross-sectlon. 
Warning: The cross-section end points had to be extended vertically for the computed water surface. 
Warnlng: The veloclty head has changed by more tllan 0.5 ft 10.15 mi.  his may indicate the need far 

additional crass sections. 
Note: Mvltiple critical depths were found at this location. The critical depth with the lowest, valid, 

warer surface was used. 

CROSS SECTION RIVER: New Rivsl 
REACH: LoWsr RS: 1 1 . 1 2 9  

June 2000 New River Spillway Inundodon Study, FCD 91-04 
Por l h l  lil. 213 and Rill pmf 



INPUT 
~escription: œ he area in the left overbank i s  blocked out because 
this i s  the 

LreaLmenf Plant pond. 
Station ElevsLion Data nun= 4 1  

9La E l e v  Std Elev Sta 
9022.25 1231.31 9041.69 1230.94 9093.69 

Manninglr n Valuer "urn= 3 
S L ~  n v a l  sta n vai Sra n "31 

9022.25 .06 9828.29 ,03510120.15 .ll 

Bank S t a :  Left night Lengths: Left channel ~ight coefr contr. mpan 
9828.291012015 565 516.79 495 . I  . 3  

Ineffecflve Flow nu",= 1 
S t a  L S t a  R Elev 

10408.1210554.59 1232.3 
Blocked Obstructions nun= 1 

sta L Sta R  lev 
9 5 9 5 . 8 3  9826.13 1230 

CROSS SECTION OUTPUT 

E.G. Elev Ifti 
Vel Head iftl 
W . S .  Elev IfLI 
CTit W.S. iftl 
E.G. Slope lftlffl 
Q Total Icfsl 
Top Width iftl 
V e l  Total lff/sl 
Max Chl Dpth iftl 
Con". Total lcfsi 
Length Wtd, iftl 
Ml" Ch El iftl 
Alpha 
FrCtn Loss iftl 

Proflle #1/3 flaw 

1229.68 Element left OB Channel Righi OB 
0.52 Wt. n-Val. 0.035 

1229.16 Reach Len. lit] 565.00 516.79 491.00 
1224.89 Flow area lsq ftl 2239.23 
0.001177 Area isq ft) 2239.23 
13000.00 Flow icisl 13000.00 
278.44 Top Width iff1 218.44 
5.81 livq. "el. ifflsl 5.81 
9.77 Hydr. Depth lfti 8.04 

318986.9 Con". icfsl 378986.9 
516.91 Wetted Per. lfil 281.32 
1219.39 Shear ilb/sq ft) 0.58 

1.00 stream power ilblfi SI 3.39 
0.94 Cum Volume (acre-ftl 22.35 748.21 6.38 
0.08 Cum SR lacres] 8.34 137.48 1.39 

warning;  he velocity head ha8 changed by more than 0.5 fi 10.15 n1.   hi. may lndicaie the need for 
additional croar sesr10ns. 

warning:   he conveyance ratio (upstream conveyance divided by downstrem  conveyance^ is less 
then 0 . 7  or greater than 1 . 4 .    his may indicate the need for additional cross s e c ~ ~ o n ~ .  

~arning: ?he energy loss was greater than 1.0 ft 10.3 m), between the current and previous cross 
section. This may indicate the need for additional cross sections. 

~ote: Multiple critical depths were found a t  this location.   he critical depth wiih the lowest, valid. 
w a t e i  Surface waa used. 

CROSS SECTION OUTPUT Profile "213 flow 

E.G. Elev lftl 1232.35 Element Left OB Channel Right 08 
V e l  Head Iff) 0.81 W t .  n -Va l .  0.060 0.035 0.110 
W . S .  EieY Ifti 1231.54 Reach Len. (it] 565.00 516.79 Q95.00 
CriL W . S .  lftl 1226.95 Flow Area (sq ft] 1053.07 2919.96 224.90 
E . G .  slope lft/ftl 0.001441 Rrea Isq ftl 1053.07 2919.36 261.71 
Q Total icfsi 23000.00 Flow lcfsl 1205.17 21684.20 110.63 
TOP width ifri 1385.38 TOP width ift] 803.89 291.31 290.18 
Ye1 Total lit/~l 5.48 Rvg. V e i .  lft/s] 1.14 7.43 0.49 
Max Chl Dprh iftl 12.15 Hydr. Depth ifL1 1.31 10.02 0.94 
Con". Total Isfsl 605393.4 Conv. lcfsl 31753.4 571325.3 2914.8 
length Wfd. lftl 522.84 Wetted P e r .  ifrl 804.43 294.91 239.32 
Nin Ch El Iff1 1219.39 Shear Ilblsq ftl 0.12 0.89 0.08 
alpha 1.73 Stream Power lIb/ft a1 0.13 6.61 0.04 
~ r c r n  LOSS (fti 0.88 cum volume (acre-ftl 127.75 1157.48 87.93 
C 6 E lor5 ifL1 0.01 Cum SR iacres] 48.64 144.23 40.89 

warning: Divided flow computed for this cross-section 
warnini: The cross-section end points hed to be extended vertically for the computed wa'fer surface. 
~ o ~ e :  Multiple crltical depths were found at this locat~on.  he critical depth wiih the lowest, valid, 

water surface was used.  

CROSS SECTION OUTPUT Proflle #full capacity 

E.G. =lev ifii 1233.88 ~lernent i eft 06 channel ~ight 08 
Val Head lfil 0.97 Wt. "-Val. 0.050 0.035 0.110 
W . S .  EleY IfLI 1232.91 Reach Len. lft) 565.00 516.19 495.00 
Crrf W . S .  lit1 1228.68 Flow Ares isq fti 2156.92 3319.00 713.30 
E.G. Slope lft/FLl 0.001601 Area /sq ftl e 2156.92 3319.00 773.30 
Q Total ICf.1 33000.00 Fiow Icfr] 4112.51 28268.96 618.43 
Top Width Iff1 1526.90 Top Width (ftl 806.04 291.86 429.00 
V e l  Total Ifflsl 5.28 Avg. "el. lfils) 1.91 8.52 0.80 
Max Chl Dpth IfC1 13.52 Xydr. Depth lftl 2.68 11.37 1.80 
CODV. Total Icfsl 824848.9 Conv. icfs] 102796.3 106594.6 15451.9 
~ e n g t h  wtd .  (it) 526.31 wetied per. ift) 807.95 295.57 0 2 9 . 5 8  

New River Sp~llvay Inundation Study, Fm 97.04 
For the ID, 211 and full pmf 



Min Ch El Ifti 1219.39 Shear ilbI3q ftl 0.21 1.12 0.18 
Ripha 2.25 stream power lIblfL $1 0.51 9.56 0.14 
~ r c t n  ~ o s s  lftl 0 . 9 0  cum volume lacre- ti 229.26 1434.60 111.32 
C L E Loss Iff1 0.04 Cum 3A (acres1 90.01 149.97 54.05 

Warning: The ciass-section end points had to be extended vertically for the computed water surface. 
Note: Multiple critical depths were found at this location,  he critical depth with the lowest, valid, 

water surface was used. 

FLOW DISTRIBUTION OUTPUT Profile 11113 flow 

Left S f a  Right Sea Flow A r e a  W.P. i Con". Hydr D. Velocrty 
lit1 iftl lcfri 159 fti lit1 
LB 9828.29 9'325.58 

Ifti lft181 
3310.13 631.36 91.67 21.46 7.01 1.23 

9925.58 10022.86 5944.86 922.08 97.40 (5.73 9.48 6.45 
10022.86 RB lOl20.15 3745.01 683.79 92.25 28.81 1.54 5.48 

Warning: The velocity head has changed by more than 0 . 5  ff 10.li mi.  hi= nay indicate the need far  
additional cross sections. 

Warning:  he conveyance ratio iupstream conveyance divided by downstream conveyancs) is lesj 
than 0.7 or  greater than 1.4. This may indicate the need for additional cross sscfians. 

Warning:  he energy lass war greater than 1 . 0  ft 10.3 mi, between the current and prevrous cross 
section.  his may rndlcate the need for additlone1 cross sections. 

Note: Multiple critical depths were found a l  this location. r he critical depth with the lowest, valid, 
water surface was used. 

FLOW DISTRiBUTTON OUTPUT Profile #213 flow 

Right 5 L b  

lfti 
9223.76 
9425.27 
9626.78 
9828.29 
9925.58 
10022.86 
RB lOlLO.15 
10264.45 

Area 
1sq ftl 
227.87 
324.65 
238.21 
262.34 
857.97 
1114.01 
907.32 
156.13 
68.77 

W.P. 
lfti 

201.75 
201.11 
201.61 
199.56 
98.81 
97.40 
98 .70  
138.12 
101.20 

Hydr D. 
lfti 
1.13 
1.61 
1.18 
1.32 
8.82 

11.86 
9.38 
1.13 
0.68 

Warning: ~ivided flow computed for this crass-section. 
Warnlng: The cross-section end points had to be extended vertically for the computed water surface. 
~ o c e :  ~ u l t i p i e  crltical depths were found a t  this location.  he critical depth with the lowest, valid, 

water ~urface waa wed. 

rLow DISTRIBUTION OUTPUT Profile nfuil capacity 

Righi SLa 
lftl 
9223.76 
9 4 2 1 . 2 7  
9626.111 
9828.29 

W.P. 
lfti 

203.12 
201.51 
201.61 
201.71 
98.87 
97.40 
99.29 
144.84 
144.86 
139.89 

Hydr D. 
lftl 
2.50 
2.98 
2.55 
2.67 
10.19 
13.23 
10.70 
2.44 
1.74 
1.21 

Warning: ~ h s  cross-section end points had to be extended vertically far the computed water surface. 
Note: Multiple critical depths were found at this lacarion. The critical depth with the lowest, valid, 

water  surface war  used. 

CROSS SECTION RIVER: New River 
REACH: Lower RS: 11.030 

lNPUT 
Description: The expansion/concrectian coefficients are increased 
because 

crass section is located near the union 
Hills Dr. bridge. 
station Elevation ~ a r a  num- 37 

Manning's n "slues "urn= 3 
s t a  n Val sta n val s t e  n vsl 
8960 .06 9909.05 .03510139.94 .11 

Bank Sta: Left Right Lengths: left Channel Right Coeff Contr .  Expan. 
9909.0510139.94 200 161.81 110 .3 .5  

CROSS SECTION OUTPUT Profile 8 1 1 3  flow 

New RiverSpilluiny Inundation Study.PCD97-04 
Por ,he 113, 213 and full pmf 
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Warning: The crosr-section end points had t o  be extended vertically for the computed water surface. 

CROSS SECTION RIVER: New River 
RERCH: Lower RS:  10.996 

INPUT 
Derciiption: The expansionlconrraction coefficients are increased 
because 

cross section is located near the Union 
Hills Dr. bridge. 
station ~~evation Data mum= 38 

Elev s t a  
1234.2 9020.24 
1229.12 9311.85 
1227.24 9662.75 
1228.19 9901.11 
1222.44 10127.6 
1226.5610293.62 
1228.8510501.42 
1229.35 

Elev S t a  
1232.98 9058.54 
1228.93 9380.46 
1227.13 9786.01 
1222.31 9916.21 
1228.5510176.80 
1228.8410310.22 
1228.1710521.96 

Manning's n Values num- 3 
Sta n Val S f a  n val s t s  n "a1 

8929 .06 9873.61 ,035 10127.6 .11 

Bank S f a :  left Right Lengths: Left Channel Right Coeff Canrr .  Expsn 
9873.61 10127.5 128 129.13 127 . 3  .5 

Blacked Obstructions "urn= 1 

CROSS SECTION OUTPUT Profile #I13 flow 

E.G. Elev lftl 
vel ~ e a d  ifr~ 
W . S .  Elev lftl 
crit w . 5 ,  Iftl 
E.G. Slope Iflift) 
Q Total ICPsi 
Top Width Ifti 
Ye1 Total Iitlsl 
Nax Chl Dpth lfti 
Conv. Total lcfsi 
Length Wtd. lfii 
Min Ch El (Et] 
Alpha 
Frctn Loss fftl 
C L E LOsS ffti 

CROSS SECTION OUTPUT Profile "213 flow 

E.G. Elev Ifti 
vel mead ffti 
W . S .  Elev IfCi 
CIif W.S. lftl 
E.0. Slope lftlfti 
Q Torel lcfsi 
Top Width lftl 
Vel Total iftlsi 
Max Chl Dpih lit1 
Con". Total Icfsl 
Length Wfd. fftl 
Min ch EI lrri 
Alpha 
rrctn lass ~fti 
c E LOSS ifrl 

1231.14 ElemenL 
0 . 8 5  Wt. "-Val .  

1230.29 Reach Len. lff) 
1226.67 Flow Area lrq ffl 
0.001681 Rrea lsq fti 
23000.00 Flow fciai 
1424.80 Top Width [ft) 

4.01 ~ v g .  "el. lfrlsi 
11.68 Hydr. Depth Ifti 

560008.3 Canv. lcfsi 
29.00 wet~ed per. jfrl 

1218.61 Shear Ilblsq Ell 
2.36 Stream Power IIbIfL si 

cum volume (acre-fti 
cum SA facreai 

Channel 
0.035 
29.00 

2489.36 
2489.36 
19768.29 
253.99 

7 . 9 4  
9.80 

481321.9 
255.13 
1.02 
8.13 

1118.49 
140.20 

Right OB 
0.110 
29.00 
706.06 
706.06 
5 3 5 . 6 5  
438.97 
0.16 
1.61 

13066.4 

Warning: The crors-section end points had to he extended vertically for the computed water surface. 
Warning: The velocity head has changed by more than 0 . 5  ft 10.15 mi. ~ h l s  may indicate the need far 

additional cross sections. 
warning:   he conveyance ratio (upatreem conveyance divided by downstream canveyancei ir less 

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

CROSS SECTION OUTPUT Profile Xfull capacity 

E.G. EleY lftl 1232.57 Element Left 08 Channel Rioht 08 
~~~ ~~ - >  ~~ ~~ 

vel "sad 1ft1 1.01 wr. n-~ai. 0.060 0.035 0.110 
W.S. Elev lft) 1231.55 Reach Len. Iff) 29.00 29.00 29.00 
~ r i t  W . S .  lftl 1229.14 Flow Area irq ft) 2548.19 2809.08 1258.63 
E.G. Slope IftIfLl 0.001888 Rrea lsq ftl 2548.19 2809.08 1258.63 
0 Total lcfsi 33000.00 Flow lcfsl 5933.91 25580.92 1485.17 
Tan Width lftl 1493.42 Too Width i f t i  Roo a i .  1 1 7  4P d ? i i  q7 

Naw River Spillway Inundation Study. FCD 97-04 
For Lhc 113, 213 and hrll pmf 
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0 
Max chi opth liii 12.94 Hydr. ~epih lit1 
Con". Total lcfs, 

3.18 11 .05  
759460.4 Conv. icfz] 

2.81 

Length Wtd. (It1 
136559.1 588702.6 3417e.B 

29.00 wetted per.  1ft1 
Nl" Ch El lit) 

800 .50  256.13 441.59 
1218.61 Shear IIbIsq f t !  

Alpha 
0.38 1.23 0.34 

2.63 Stream Power llblft 
Frctn Loss 1rt1 

0 . 8 7  11 .77  0 . 4 0  
cum volume lacre-fLI 

C h E Lass lftl 
177.28 1389.90 1 3 5 . 1 7  

CYYI SI I  lacre81 14.91 141.93 41.34 

Wsrning: The crass-section end pornts had to be extended vertically foi the wafer surface. werning: The conveyance ratio lupstream conveyance divided by downstream conveyance! i r  less 
than 0.7 or greater than 1.4. This may indicate the need for additional cross sections. 

PLOW DISTRIBUTION OUTPUT Profile #I13 flow 

Left sta ~iqh t sta FIOW area W.P. P con". "ydr D. veiocity 
lit1 lit! lcfsl lsq ft! 
18 9873.51 9 9 5 8 . 2 7  

ift! Ift! (ftl~l 
3265.56 465.05 79.74 25.12 5.89 7.02 9958.27 10042.94 5806.07 672.78 84.66 44.66 

7.95 8.63 10042.94 RB 10127.60 3928.37 520.12 19.95 30.22 
6.59 1.55 

FLOW DISTRIBUTION OUTPUT Profile P213  f l aw  

Left SLa Right S i a  Slow Area W.P. i con-. ~ y d r  D. velociw 
lftl Iftl Icfsl 1sq ffl 
8929.00 9165.15 

Iftl 
1.01 

IEt! Ift/~l 
3.68 23.34 

9165.15 9401.30 
0.00 0.16 0.27 

311.11 288.56 235.17 
9401.30 9637.46 

1.35 1.22 1.08 
1179.66 541.93 226.15 

9637.46 9873.61 
5 . 1 3  2.72 1.84 

1203.22 649.59 235.16 
LB 9873.61 9958.27 

5.23 2.15 l .  85 
5 4 1 5 . 2 5  741.40 85.55 23.54 8.76 7.30 

3958.27 10042.94 8280.65 952.15 84.66 35.00 11.21 
10062.94 RB 10127.60 6072.39 791.41 85.90 25.40 8.64 

10127.60 10213.92 
9.40 7.63 

141.73 206.76 146.52 
10213.92 10420.25 

0.62 1.41 
257.07 295.68 145.44 

0.69 

10420.25 10566.57 
1.12 2.02 0.87 

137.85 203.82 117.38 0.60 1.39 0.68 

warning:   he cross-section end points had to be extended vertically f o r  the computed water surface. 
Warning: The velocity head has changed by more than 0.5 f t  10.15 ml.   hie may indicate the need far additional cross sections. 
Warning: The conveyance ratio lupstreain conveyance divided by downstream conveyance) is less 

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

FLOW DISTRIBUTION OUTPUT Pr~file Xfull capacity 

Left Sia Right Sta Flow Area W.P. s Conv. Hydr D. velocity 
I ~ L I  ~cfo! isq it1 lit) ifti ift/rl 

8929.00 9165.15 67.87 76.30 92.02 
9165.15 9401.30 

0.21 0.83 0.89 
1081.86 585.83 236.11 

9401.30 9637.46 
3.28 2.48 1.85 

2375.69 939.20 236.16 
9637.46 9873.61 

7.20 3.98 2.53 
2408.28 946.86 236.16 

IB 9879.61 9958.27 
1.30 4.01 2.54 

7117.10 847.97 85.56 21.15 10.02 8.<6 9956.27 10042.94 10469.92 1059.13 84.66 31.73 12.51 
9.89 10042.94 RE 10127.60 7933.90 901.98 85.90 24.04 

10121.60 10273.92 10.65 8.80 
4 3 8 . 1 8  390.95 146.52 

10273.92 10420.25 
1.33 2.67 1.12 

617.23 479.67 146.44 
10420.25 10566.17 

1.87 3.28 1.29 
429.16 388.01 1 8 8 . 6 4  1.30 2.65 1.11 

uarning;   he cross-section end points had to be extended vertically ior the computed water  surface. 
Warning: The conveyance ratio (upstream conveyance divided by downstream conveyancel ia less 

than 0.1 or greater than 1 . 4 .  This may indicate the need for additional cross sections. 

BRIDGE RIVER: New River 
PIEaCH: Lower RS: 10.988 

INPUT 
Description: 
Distance from upstream XS = 29 
OeckIRoddway Width 89 
Weir Coefficient = 2.8 
Bridge DeckIRoadwdy Skew - 
Upstream DeckIRoadway coordinates 

nu,"= 33 
S t a  Hi Cord Lo Cord SLa Hi Cord La cord $ f a  ~i cord L~ cord 

8929 1236.2 0 9090 1235.1 0 9209 1232.3 
9227.18 1232.1 

0 
0 9284.39 1231.3 0 9363.47 1230.13 

9391.17 1229.66 
0 

0 9491.57 1228.59 
9691.57 1230.33 

0 9591.51 1228.41 0 
0 9800.44 1230.13 0 9820.12 1233.04 

9834.42 1233.24 b 9855.82 1233.39 0 
0 9872 1233.52 1227.82 

9880.d2 1233.59 1227.88 9905.02 1233.75 1228 9937.82 1233.9 1228.19 
9970.62 1233.99 1228.2810003.43 1234 1228.210036.23 1233.94 1228.23 

10069.03 1233.82 1228.1110101.83 1233.63 1227.910115.13 1233.13 1227.82 
10126.65 1233.44 1227.810134.61 1233.37 0101d2.29 1233.3 
10167.44 1233.03 

0 
010200.24 1232.54 010233.05 1232.24 

10263.a8 1231.84 
0 

0 10263.5 1229.76 010429.91 1229.05 0 

Upstream Bridge Cross Section Data 
station Elevation Data nuin= 38 

s t a   lev s t a  Elev s t a   lev sri ~ l e "  s t a  
8929 1236.2 8960.26 1235.8 8986.64 1234.2 9020.24 1232.98 9058.54 1231.82 

9146.85 1230.2 9203.88 1229.61 9235.52 1229.12 9311.85 1228.93 9380.46 1228.65 
9 4 0 9 . 7 4  1227.8 9 5 5 6 . 1 2  1227.61 9592.3 1227.24 9662.76 1227.13 9185.01 1221.6 
9831.36 1227.8 9650.57 1228.24 9813.61 1228.19 9901.51 1222.31 9916.21 1219.4 

New River Spillway Inundation Study, PCD 97-04 
Qor IIle In. 2n and hll ~ m f  



Bank sia: Left Right Coeff Contr. Expan 
9873 .61  1 0 1 2 7 . 6  . 3  . 5  

Blocked Obstructions nun3 1 
Sfa  I S t a  R EleV 
1025410566 .51  1 2 2 6 . 9 9  

Downstream Deck/Road,xay Coordinates 
nu,"= 3 3  

5Ca HI Cord lo Cord S t a  HI Cord lo Cord Sia Hi Cord Lo Cord 
8929 1 2 3 6 . 2  0  9090 1 2 3 5 . 1  0  9209  1232.3  0 

9 2 2 7 . 1 8  1 2 3 2 . 1  0 9 2 8 1 . 3 9  1231.3 0 9363.47 1230.13 0 
9391.57 1229 .66  0 9491.57 1 2 2 8 . 5 9  0 9191.57 1228 .41  0 
9691.57 1 2 3 0 . 3 3  0 9800.44 1 2 3 0 . 7 3  0 9820.12 1211.0a  0 
9019.02 1233 .24  0 9855.82 1 2 3 3 . 3 9  0 9812 1231.12 1127 .82  
9 8 8 0 . 4 2  1233 .59  1221 .88  9905.02 1233.71 1228 9931.82 1233 .9  1228.19 
9970.52 1233.9'1 1228 .2814003 .43  1234 1228 .210036 .23  1233 .9a  1228 .23  

10069 .03  1231 .82  1228.1110101.83 1233 .63  1227 .910115 .13  1233 .53  1227 .82  
10126 .65  1233 .44  1227 .810134 .65  1233 .37  010142 .29  1233.3  0 
1 0 1 6 7 . 4 4  1233 .03  010200.24 1232 .6a  010233.05 1232 .2a  0 
10263.48 1251 .84  0  10263 .5  1229 .76  010429.91 1229 .05  0  

Downstream Bridoe Crass Section Data 

Manning's n V a l u e s  nun= 3 
sca n V a l  sta n V a l  s t a  n Val  

8902 . 0 6  9869 .32  ,03510118.92 .11 

Bank S t a ;  Left Right Coeff Contr. Expan. 
9859.3210118.92 3 . 5  

Downstream Embankment ride s l o p e  2  horla. t o  1 . 0  v e r f l c a l  
Maximum a l l o w a b l e  submergence  for weir f l o w  - . 95  
Elevation a t  which weli f l a w  begins - 1228 . a7  
Energy head used in spillway design = 

S o i l l ~ d v  height used i n  desian - 
C X ~ . ~  - Broad Crested 

Numhei of P i e r s  = 4 

Pier Data 
Pier Station Upstream- 9918 Downstream= 9918 
u p s t r e a m  num- 2 

Width Ele" Width E l e v  
3 1217 3 1228 .5  

~ownatreae num= 2 
Width E l e v  Width Elev 

""""r~,,, liY111- 

WidLh El*" Width Ele" 
3 1 2 n  3  1228.5  

Downstream numi 2 
Width Elev Width Elev 

3 1217  3  1228 .5  

Pier D a t a  
pier s t a t i o n  upstrean= l o 0 1 5  ~ownstream- 1 0 0 i i  
upstream "urn= 2 

Width E l e v  Width El*" 
3 1217 3 1 2 2 8 . 1  

Downstream nu."= 2 
Width E l e v  Width E l s v  

3  i z n  3 1220.5  

pier Data 
pier Station upstream= 10063.5  owns stream- 10063.5 
upstream num- 2 

Width E l e v  Width Elev 
3 1217  3  1 2 2 8 . 5  

~ownsrream n u w  2 
Width El*" Wldth E l e v  

3 1 2 1 1  3 1 2 2 8 . 5  

New River Spillway Inundation Sody. FCD 97.04 
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~urnber of midge coefficient s e t s  = 1 

LOW Flow Methods and Data 
Energy 
Momentum Cd = 1.2 
Yarnell Wal - 1.05 

Selected Law Flow Methods = ~ighest ~nergy mswer 

H14h Flow Method 
Pressure and weir flow 

Submerged Inlet Cd . . 
submerged inlet + outlet cd = . B  
Max Low Cord = 1228.28 

~ddiiional  ridge Parameters 
Add friction component to Momentum 
DO nor add Weloht comnonenr to MomPnrl lm . ~ ~~ ~ ~~ 

class B flow srlfical depth computations use critical depth 
inside the bridge at the "oafream end 

criierla LO check for pressure flow = upstream energy grade line 

BRIDGE OUTPUT Profile Xl/i flow 
opening : Bridge # I  

E.G. US. ifil 
W.S. US. lftl 
Q Total ICfEl 
Q Bridge (Cia1 
0 weir icfol 
?lair sta Tiit Ifti 
weir Sia Rat i f t i  ~ . ~. 
Weir Subrnerg 
Weir Max Depth lit1 
Nln Top Rd Iftl 
Min El Prs IfLl ' 

Delta EG iftl 
Delta W5 (ffl 
BR Open A r e a  114 fil 
BR ODen Vel Ifflsl 
coef.of Q 
Br S e l  Method Energy only 

Element 
E.G. Elev lftl 
W.S. =lev iiri 
crii W.S. lit1 
Max Chl Opth Ifti 
Ye1 Total iftlsl 
 low area isq f r ~  
Froude X Chi 
specif ~ o r c e  [cu fr] 
Hydr Depth Ifti 
W.P. Total lfrl 
Con". Total [cfsl 
Top WldLh If*) 
FrcL" losr !ft, 
C d E Loss lftl 
Shear Total !Ib/rq fil 
Power Total Ilblft sl 

Inside BR DS 
1227.01 
1225.20 
1224.41 

warning:   he velocity head has changed by mare than 0 . 5  ft 10.15 al. ~ h i r  may indicate the need for 
additional cross recrians. 

BRIDGE OUTPUT Proflle 
opening : Bridge XI 

E.G. US. Iftl 
W.5. " 5 .  (ftl 
Q Total lcfsl 
Q Brldge lcfsl 
Q weir ICfSi 
weir sra ~ f t  ifi~ 
weir s t a  Rgr Iff1 
Weir Submerg 
Weir Wax Depth IPLI 
  in TOP ~d ifr~ 
Mln El P r r  lftl 
Delta Ed Ifti 
Delta Ws iftl 
BR Open Area lsq ftl 
BR Open Ye1 lft/sl 
Coef of 0 
Br Sel Method 

Elsment 
E.G. Elev lftl 
W.S. Eie" Ifti 
CZit W.S. IfLI 
Mar chl ~ p i h  lit] 
"el Total iftlsl 
€10" A r e a  1sq ?ti 
Froude # Chl 
Specif farce icu ft) 
Hydr Depth lftl 
W.P. Totel ift~ 
Con". Total lcfs] 
Top Width lft) 
Frctn Loss Iff] 
C 6 E Loss lftl 
Shear Total !Ib/sq ftl 
Power Total ilblft sl 

Inside BR DS 
1231.14 
1230.29 
1226.79 
11.69 

8 . 9 4  
2573.25 

0.49 
20260.42 

4.30 
1138.03 

Note: Yarnell answer is not  valid if the water surface is above the l o w  chord o r  if there is weir flow, 
'?he yarnell answer ha* been disregarded. 

 ole: Momentum answer i s  not valid if the wafer surface is above the low chord or if there i a  weir 
flaw.  he momentum answer has been disregarded. 

~ote: The downstream water surface is below the minimum elevation for pressure flow.  he sluice 
gate equaLlonJ were used for oressure Pinw~ . 

~ o t e :  $01 t h e  crass JBction inside the bridge at the upstream end, the water surface and energy 
have been projected from the upstream crass sectron.   he selected bridge lnodellng 
method does not compute answers inside the bridge. 

Warnlng: The veiocl ty  head has changed by mare than 0.5 ft 10.15 .I. This may indicate the need for 
additional cross rectiona. 

warning:  he conveyance ratio (upstream conveyance divided by downscream ~ ~ ~ ~ e y a n c e l  is less 
than 0.7 or greater than 1.4. This may Indicate the need far additional crass sections. 

Note: For the cross section inside the bridge at the downstream end, the wafer surface and energy 
have been projected from the downstream cross section. t he selected bridge modeling 
nethad does not compute anawers ineide the bridge. 

BRIDGE OUTPUT Praflle #full capacity 
opening : Bridge XI 

E.G. US. Iff1 1232.57 Element Inside BR "5 ~nside Bn os 
H.S. US. lfL1 1231.55 E.G. Elev (ftl 1232.51 1232 5 1  
Q Total (cis1 33000.00 W.S. Eleu lft) 1231.55 1231.55 
Q Bridge icfal 20060.57 Crir W . S .  Ifti 1228.00 
Q Weir lcfsl 

1221.98 
12339.43 Max Chl Dpth lftl 12.94 

weir s t a  Ifr 1tt1 
12.95 

9197.68 vel  ~ a f a l  lfflr) 
Weir Sfa  Rgt IftI 

9.34 3 . 4 4  
10566.57 Flaw Area !sq frl 3532.00 3496.39 

New Riwr Spillway Inundation Study, TCD 91-04 
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weir Submerg 
weir Mex oepth iftl 
MI" rop ~d ~ f r )  
Hi" El P r s  Iff) 
Delta EG lfti 
Delta WS lit! 
BR Open Area  isq EL) 
BR open v e l  ifils) 
Coef of 0 
Br Sel Method 

specif Fo;& ICY ~ t j  
Hydr Depth ift) 
W.P. ~otal ifr) 
Conv. ~otal lcfsi 
Tap Width lftl 
Frctn LOSS 1rt1 
C k E LOSS IPt] 
Shear Total (Iblsq ff] 
Power Total (Ibfft r] 

Note: Yarnell answer is not velid if the water surface is above the low chord or if there is weir flow 
 he Yarnell answer has been disregarded. 

Note: Monsntum answer is not valid if the water surface is above the low chard or if there is weir 
flow.   he momentum answer has been disregarded. 

Nate: The downstream water surface is above the minimum elevation for pressure flow.   he 
oriflce equations were used for pressure flow. 

Note: For the crass section inside the bridge at the upstream end, the water surface and energy 
have been projected from the upstream crass section. The selected bridge modeling 
method does n o t  compute answers inside the bridge. 

Note:  Multiple critical depths were found st this location. The critical depth with the lowest, valid, 
energy was wed. 

I has changed hy more than 0.5 ft 10.15 m). Thls may indicate the need f o r  
.""&;--- 

Warninn: Ths "elnrirv h.;, . ~ ~ - - ~  

additional crass ecirruiLa. 

warning: The conveyance ratlo luprtrearn conveyance divided by downstream conveyancei is less 
than 0 . 7  or greater than 1.4. Thin may indicate rhs need for additional crosa secklons. 

Nate: Far the crors section inside the bridge at the downstream end, the water surface and energy 
have been oroiecred emn 4n"natrearn cross section. h he selected bridcle modelinn . . ~~~ - ~ - ~  
method does not compute answers inside the bridge. . ~ ~ 

Note: Multiple criticel depths were found a t  this location. The crirlcal depth with the lowest, valid. 
energy was used. 

CROSS SECTION RIVER: New Rival 
REACH: Lower RS: 10.980 

INPUT 
Description: The ex~anrianlcontracrion coefficients are increased 
hacause 

cross section is located near the Union 
Hill3 Dr. bridge 

dounslream. 
Station Elevation D a t a  "urn= 17 

Manningf* n Valuer "urn- 3 
S t a  n v a i  S t a  n Val sea n vei 
8902 . 0 6  9869.32 .03510118.92 . i i  

Bank Sta: Left Right Lengths: Left Channsl ~igh t coeff contr. zxpsn. 
9869,3210118.92 4 4 5  357.93 300 .I . 5  

CROSS SECTION OUTPUT Profile X1/3 flaw 

E.G. Elev IPtl 
V e l  Head lfL1 
W.S. Elev Ift) 
crir W . S .  ieti 
E.G. Slope Iftfftl 
Q Total icfsl 
Top Width (it) 
Ye1 Total Iftlsi 
Max Chi Dpfh ifti 
Conv. Total lcfs) 
Length Wld. Ift) 
Mi" Ch El ifti 
Alpha 
Frctn Loss lft! 
C d E Loss itt! 

Element 
Wt. "-Val. 
Reach Lan. lit! 
Flow Area lrq EL1 
Area lsq it1 
Flow icfsi 
TOO Width l e i ,  
~ v g .  ve1: ii;isl 
Hydr. Depth Ift) 
Con". Icfr! 
wetted Per. lfti 
Sheer Ilblro f r l  . - ~ .  
Stream ~ o w e r  Ilblft $ 1  
Cum Volume lacre-Et) 
cum SA lacrea) 

Channel 
0.035 
357.93 
1281.60 
1284.50 
13000.00 
227.21 
10.12 
5.65 

172161.8 
229.02 
2.00 

20.20 
116.58 
132.99 

Warning: The velocity head has changed hy more than 0.5 ft (0.15 ml.   his may indlcste the need for 
additional cross sections. 

Warning: The energy loss war greater than 1.0 ft 10.1 m i .  between the currenl end previoua crors 
section. Thia nay indicate the nsed for additional cross sections. 

CROSS SECTION OWPUT Profils X213 flaw 

E.G. Elev lfti 
V e l  Head lft) 
W.S. El*" Iff) 
crir W.S. ~fti 
E.G. Slope Iftfft) 
Q Total lcfsl 
TOP Width lftl 
Ye1 Total (ffls, 
M ~ X  chi Dptn 1ft1 

Left 08 Channel Right OE 
0.060 0.035 
445.00 357.93 300.00 
2.49 1712.02 
2.49 1712.02 
0.86 22999.14 
40.33 241.81 
0.34 12.98 
0.06 7.33 

1""s 2000 New River Spillway Inundation Swdy. FCD 97-04 
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con". Total lcts! 281981.3 Conv. Icfs] 10.5 281970.7 
Length Wid. Iftl 359.71 Wetted Per. lit) 40.33 244.21 
Min Ch El Iff1 1218.60 Shear llb/sq it) 0.03 3.01 
Alpha 1.00 Strean Power ilblfr s] 0.01 39.12 
Frctn loss Iff1 1.55 Cum Volume lacre-ft) 95.62 1112.83 80.83 
C d E Lo41 lftl 0 . 9 4  Cum SR lacres) 32.73 1a0.08 34.3, 

warning: ~ivided flaw computed for this cross-sect~on. 
Warning: The velocity head has changed by nore than 0.5 ft 10.11 m).  his may indicate the need for 

additional cross sections. 
warning:  he conveyance ratio iupstrearn conveyance divided by downstream conveyance! is less 

than 0.7 or greater than 1 . 4 .  This nay indicate the need for addiironal cross sections. 
warning:  he energy loss was greater than 1.0 ft 10.3 ml. between the current and previous cross 

section. ~ h i r  nay indicate the need for addrtionai cross sections. 

CROSS SECTION OUTPUT Proflie #full capacity 

E.G. Elev lffl 
Vei Head lffl 
W.S. EleY IfLI 
crit W . S .  IfLI 
E.G. Slooe IrLIfLI 
Q ~ocal 'icfsr 
Top Width lfti 
"el Total Ift/Sl 
Max Chi Dpth Iftl 
Conv. Total Icfnl 
Length Wtd. Iftl 
Min Ch El lftl 
Alpha 
Frctn Loer lftl 
C 6 E Lo65 lftl 

Element 
W t .  "-"a1 
Reach Len. lfrl 
Flow Area lsq ft) 
Area isq fri 
Flow icfsl 
TOP Width IfLI 
Avg. vel. lfc/s! 
Hydr. Depth iftl 
Con". l c f s l  
Wetted Per. Ift) 
Shear ilblsq ftl 
Stream Power Ilblft 
Cnm Volume lacre-ft 
Cum $A (acres) 

left OB Channel 

warning:   he energy equation could not be hdlanced within the specified number of iterations.   he 
program used critical depth for the w a t e r  surface and continued on with the calculations. 

Warning: a he crass-section end paints had to be extended vertically for the computed water surface. 
Warning:  he velocity head has changed by more than 0.5 ff io.l5 ml.   his nay indicate the need for 

additional croar sections. 
Warning: The conveyance ratio Iuprtrearn conveyance divided by downstream conveyance) is less 

than 0.7 or greater than 1.4. This may indicate the need for additional cross sections. 
Warning: The eneigy lass was greater than 1.0 ft 10.3 ml. between the current and previous cross 

section. T h ~ r  may indicate the need far additional crosr sections. 
Warning: During the standard step iterations, when the assumed water eurface was s e t  equal to 

critical depth. the calculated water surface came back below critical depth. ~ h r s  indicates 
t h a t  there i a  not  a valid subcritical answer. s he program deiaulted t o  critical depth.  

FLOW DlSTRlBUTlON OUTPUT Profile #1/3 flow 

=eft s t a  ~ x g h t  ~ r a  plow iirea W.P. a can". ~ y d r  D. veluc~ry 
Ift) iftl lcfs! 1sq It1 iftl lftl iit/si 
LB 9869.32 9952.52 3579.95 382.74 76.20 2 7 . 5 1  5.08 9.31 
9952.52 10035.72 5692.88 523.66 83.20 43.79 6.29 10.87 
10035.72 RB 10118.92 3727.17 318.20 69.62 28.67 5.51 9.81 

Warning: ?'he velocity head her changed by nore than 0.5 ft 10.15 ml.  his may indicate the need for 
additionel cross sections. 

Warning:   he energy loss was greater than 1.0 fr 10.3 mi. between the current and previous cross 
aecfron. This m a y  indicate the need for additional cross sections. 

FLOW DISTRIBUTION OUTPUT Profile 12/3 flow 

Left S t B  
Iftl 
3627.49 
LB 9869.32 
9952.52 
10031.12 

Right SLa 
,z., 

Area 
1sq ftl 

2.49 
546.17 
696.19 
528.86 

W.P. 
Iftl 

40.33 
83.49 
83.20 
77.51 

Hydr D. 
lftl 
0.06 
6.64 
8.37 
6.93 

warning: ~ivided flow computed for this cross-section. 
Warn~ng:  he velocity head has changed b y  more than 0.5 ft 10.15 ml.  his may i n d ~ c a ~ e  the need for 

additional c m r r  rectlons. 
Warning:   he conveyance ratio iupstreaa conveyance divided by downstream conveyance) is iejs 

than 0.7 or greater than 1.4. This may indicate the need fax additional cross sections. 
warning:  he energy loss was greater than 1.0 ft (0.3 m!. between the current and previous cross 

section. This may indicate the need far additional crosa sections. 

FLOW DISTRIBUTION OUTPUT Profile #full capacity 

lfti 
9143.83 
9385 .56  
9627.49 
LB 9869.32 
9912.52 
10031.72 
10118.92 
10254.09 
10389.21 

W . P .  
lftl 

120.30 
241.84 
241.84 
84.41 
83.20 
84.56 
135.18 
135.18 
135.47 

Hydr D. 
iftl 
1.05 
1.63 
2.11 
8.89 
10.70 
8.52 
0.65 
1.63 
1.28 
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Warning: The energy equation could n o t  be balanced within the specified number of iterations.   he program used critlcsl depth for the water surface and ~ ~ n t i ~ u s d  on with the ca~cu~ar~nns. 
Warning: The cross-sactian end points had to be extended verflcally far the computed watcr surface. 
warning: The velocity head has changed by more than 0.5 ft 10.15 m ~ .   his may indicate the need for addiLlanal sror5 aecCianr. 
warning: 

warning: 

warning: 

- ~ 

  he conveyance r a t i o  iuprtresm conveyance divlded by downstrean conveyance1 is less 
than 0.7 or greater than 1.4. This may Indicate the need for additional crass  sections 
The enerav lare "a n m i i p a r  ih." 1 ft 10.3 mi. between the current and previous czoss 

<~ ~ . . .  . . 
.. ~ - -. ...-. . . 

sectlan. This may indicate the neeu ~ u r  aaol r lona l  c i a s ~  recllons. 
nuring the standard stea iterations. wh-n +ha  assumed water surface was set eauai to . ~~-~ 
critical depth, the calcuiafed ..,.r.. i... ~~-~ -~ -... 
that there is not a valid subcritical answer. defaulted to 

CROSS SECTTON RIVER: New River 
REACH: lowel RS: 10.911 

INPUT 
DeSClipLion: 
station Elevation Data num- 31 

Sta Elev S t a  Elev Sta Elev sra ~ i e v  S L ~  
8805 1225.9 8972.29 1225.85 9066.58 1226.22 9263.12 1226.57 9375.19 1226.02 

9461.15 1225.4 9511.45 1224.76 9661.22 1224.2 9750.8 1223.54 9757.16 1223.18 
9781.35 1226.6 9800.8 1225.99 9808.72 1223.78 9818.49 1221.71 9847.62 1220.39 
9875.5 1219 9910.7 1218.1 9945.8 1216.74 10009.7 1216.7310046.04 1216.91 

10093.87 1217.710106.64 12179510122.36 1222.78 10104.6 1222.1310164.12 1223.11 
10200.12 1224.510214.25 1224.19 10220.1 1224.4210299.07 1224.6310368.52 1222.75 
10384.1 1223 

Nanningfs n Values nu,"= 3 
Sta n Val S t a  n Val Ste n val 
8805 . 0 6  9808.72 .03510200.72 .11 

Bank S t a :  Left Right Lengths: Left Channel Right coeif contr. ~xpan 
9808.7210200.12 265 292.21 300 .I . 3  

CROSS SECTION OUTPUT Profile XI13 flow 

E.G. Elev lftl 
vel ~ e a d  ifti 
W.S. Elev lfti 
CCIt W.5, lft, 
E.G. slope (ft/fri 
Q Total lcfrl 
Top Width lfti 
Vel ~otal lft/si 
Max Chl Dpth lit1 
Con". Total Icfsl 
Length Wtd. ifii 
Mi" Ch El fit) 
Alpha 
FrcLn Loss 1ftI 
C d E LOSS lfti 

1224.84 Element 
0.68 W t .  "-Val. 

1224.16 Reach Len. lfrl 
1221.88 Flow Area Isq It) 

0.002806 A r e a  lrq frl 
13000.00 Flaw icfsi 
554.71 Tap Width (fti 
6.37 ~ v g .  vel. lftlsi 
7.43 ~ydc. Depth iff] 

245421.6 Canu. icfai 
292.21 WetLed Per. lftl 
1216.13 Shear llblsq fti 

1.08 Stream Power IIbifL s) 
1.06 cum volume lacre-ftl 
0.07 Cum SA !acres1 

Left 08 channel ~ight 08 
0.060 0.035 0.110 
265.00 292.21 300.00 
34.99 1949.10 56.81 
34.99 1949.10 56.81 
22.24 12942.01 35.75 
103.94 383.07 67.10 
0.64 6.64 0.63 
0.34 5.09 0.84 
419.9 244326.9 674.9 

104.03 384.17 68.89 
0.06 0.89 0.14 
0.04 5.90 0.09 
21.49 703.30 6.18 
5.99 130.48 5.15 

Warning: Divided €law computed for chis sross-section. 
Warning: The cross-section end pornts had to be extended vertically fox the computed water surface. 
Warnlng; The velocity head has changed by more than 0.5 ft 10.15 mi. ?his may indicate ths need for additional cross sections. 
Warning: ~ h s  s n a r w  lass was greater than 1.0 ft 10.3 mi. between the currsn~ and previous c m s s  

aection. Thia may indicate the need for additional crass sections. 

CROSS SECTION OUTPUT Profile U213 flow 

E.G. Elev lftl 
Val Head i f t i  
W.S. ~1~"'ifti 
crit W.S. lftl 
E.G. Slope lft/fti 
0 Total Ices1 
TOP Width ifti 
Vel ~atal ift/sl 
Max Chl Dpth Ifti 
Con". Total ICfSl 
Length Wed. Ifti 
Mi" Ch El Ifti 
Alpha 
rrctn Loss Ifti 
C 6 E Lass iftl 

Element 
WL. "-Val. 
Reach Len, lftl 
Flow Ares isq it1 
area lsq fti 
Flow lcfsl 
Top Width lft) 
Avg. Vel. lft/si 
Hydr. Depth /fL1 
Con". lcfsl 
Wetted Per. lfti 
Shear llb/sq frl 
Stream Power Ilblfi 91 
cum volume lacre-ft-, 

Warning: The crass-section end paints had to be extended vertically for ?he computed water surface. 
Warnmg:   he velocity head has changed by more than 0.5 ft 10.15 ml. ~ b i s  may indicate ths need far additional cross section.. 
Warning: The oonveyance ratio luprtresn conveyance divided by downstream conveyance1 is less 

than 0.7 o r  greater then 1.4. This may indlcate the nesd for additional crosa ssctiono 
Warning: The energy loss war greater than 1.0 ft 10.3 mi. between the ~ ~ r r e n t  and previous cross 

section. This may indicate the need far additional crass sections. 

CROSS SECTION OUTPUT Profils Ufull capacity 

E.G. Elev (€ti 1228.95 Element 
v e l  ~ e a d  (tti 

Left 08 Channel Right OB 
0.73 Wt. "-Val. 

W.S. =lev irri 0.060 0.035 0.110 
1228.22 Reach Len. (It] 

crit W.S. ifti 
265.00 232.21 300.00 

1225.63 Flaw Area isq ft) 
E.G. Slope Ift/ftl 

2640.71 3538.56 764.93 
0.001698 ares 1sq if1 

I 
2640.11 3538.56 764.97 
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a Q Total lcfsl 33000.00 Blow Ic~s) 
TOD Width lit1 

5126.37 26790.76 1082.81 
1579.10 Top Width (it) 

v e l  'rota1 (ir/si 
1003.72 392.00 183.38 

4.75 AV9.  ve1 .  1it/s1 
  ax chl ~ p t h  (it) 

1 . g 4  7 . 5 7  1.42 
11.49 Hydr. Deptll lfrl 

Conu. Total lcfsi 
2.63 

800751.9 Conu. lcfsl 
9.03 4.11 

Length Wtd. [ftl 
124392.5 550083.1 2 5 2 1 6 . 1  

288.89 Wetted Per. lft) 
  in cn EI lit] 

1006.64 393.10 188.64 
1216.73 Shear llb/sq ~ L I  

Alpha 
0.28 0.95 0.43 

2.09 Stream Power liblff sl 
ErcLn Loss IfLl 

0.54 7.23 0.61 
0.70 cum volume [acre-it) 

C 6 E 1055 Iftl 
155.00 1 3 5 9 . 8 8  129.67 

0.11 Cum SA lacre11 65.00 143.18 44.40 

Waning; The cross-section end points had to be extended vertically for the computed water  surface. 
Warning; The velocity head has changed by nore than 0 . 5  ft 10.15 el.   his may indicate  the need for 

additional cross section. 
~ ~ 

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

Warning: The cross section had to be extended uerticall~ during the critical depth calculations. 
Note: Hydraulic jump has occurred between this cross section and the previous uprtream section 

FLOW DISTRIBUTION OUTPUT Profile #1/3 flow 

Left sta Right s i a  Flow Ares W.P. 0 Con". Hydr D .  Velocity 
Iftl Iftl [CIS1 1.4 ffl 
9557.79 9808.72 

lit1 
22.24 34.99 104.03 

Ifti lff/Jl 

18 9808.72 9939.39 
0.27 0.34 0.64 

3658.67 616.97 130.99 28.14 
9939.39 

4.72 
1 0 0 1 0 . 0 5  7610.20 956.51 130.61 58.54 5.93 

7.32 1.96 
10070.05 RE 10200.72 1674.14 975.63 122.50 12.87 
10200.72 10384.10 

3.09 0 . 4 5  
35.75 56.81 68.89 0.27 0.88 0.63 

Warning: Divided flow computed for this cross-section. 
Warning: The cross-section end paints had to he extended vertically for Lhe computed wafer surface. 
Warning: The velocity head has changed by more than 0.5 ft 10.15 mi. This may indicate the need for 

additional crorr sections. 
warning:   he energy lass wa. greater than 1.0 it 10.3 al. between the current and previous cross 

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

FLOW DISTRIBUTION OUTPUT Profile X213 flow 

Left SLa Right sra Flaw Area W.P. P Con". Hydr D. Velocity 
lftl lfil lcfsl isq fil 
8805.00 9055.93 

lftl 
145.38 194.60 251.73 

Iff1 lft/SI 

9051.93 9306.85 
0.63 0.78 0.15 

29.65 14.88 250.93 
9306.86 9551.79 

0.13 0.30 0.40 
253.71 271.46 250.94 

9 5 5 1 . 7 9  9808.72 
1.10 1.08 

875.72 571.39 251.53 
0.93 

3.81 2.28 
LB 9806.12 9939.39 1.53 

6412.29 948.33 130.99 28.05 
9939.39 

1.26 6.80 
10070.05 10762.95 1287.86 130.61 46.80 

10070.05 RE 10200.72 3431.84 705.47 131.44 17.09 9.86 8.36 

10200.72 10384.10 
5.411 

548.47 485.70 181.11 
5.57 

2.38 2.65 1.13 

Warning: The <roe*-section end Points had to be extended ver*'--l,.. *-- .. 
Warning: The velacrt~ head has changed by more than 0.5 €t (8 

additional crorr sections. 

L V I  r5.r solllpurea ware= surrace. 
9.15 mi. Thie may indicate the need for 

warning:   he conveyance ratio (upstream conveyance divided by downstream conveyance) is less 
than 0.7 or greater than 1.4.  his may indicate the need for additional crass sections 

naming:   he energy loss was greater than 1.0 ft 10.3 ml. between the current and prevlous cross 
eectlan. This may indicate the need far additionel cross sections. 

FLOW DISTRIBUTION OUTPUT Profile #full capacity 

Left sta ~lght s t a  ?low Area W.P. 6 Con". Hydr D. Velocity 
iftl lit1 lcfsl 1sq €ti 
8805.00 9055.93 

Iftl 
917.49 576.10 253.25 

Iftl Iftlsl 

9055.93 9306.85 
2.95 2.30 

667.33 456.97 250.93 
1 .59  

9306.86 9551.79 
2.02 1.82 

1211.51 653.55 250.94 
1.45 

9557.19 9808.72 
3.61 2.60 1.81 

2270.04 953.49 251.53 
LB 9808.72 9939.39 

5.88 3.80 2.38 
8335.33 1147.29 130.99 25.26 8.78 1.27 

9939.39 10070.05 12860.72 1486.83 130.67 38.91 
10010.05 RB 10200.72 5594.11 904.#4 131.44 16.95 

11.38 8.65 

10200.12 10384.10 1082.87 764.93 188.64 6.92 6.19 
3.28 4.11 1.42 

Warning: The cross-rectlon end points had to be extended vertically for the computed water  surface. 
Warning: The velocity head has changed by more than 0.5 if 10.15 mi. This may indicate the need for additional cross sections. 
warning:   he conveyance ratio lupstreiin conveyance divided by downstream conveyance1 is less 

than 0 . 1  or greater than 1.4. This may indicate the need for additional cross sections. warning: The cross section had to be extended verrlcally during the critical depth calculationj. 
~ o t e :  H Y ~ T ~ U ~ ~ C  jump has occurred between this cross section and the previous upstream section. 

CROSS SECTION RIVER: New River 
REACH: Lower RS: 10.862 

INPUT 
Description: 
station  levat ti on Data nm= 41 

Sta Elev S t a  Elev S t a  Elev Sta  lev ~ t a  
8693 1224 8639.3 1225.12 8711.18 1224.75 8812.47 1224.11 8877.06 1224.61 

8413.17 1225.1 9052.06 1225.28 9109.55 1225.46 9191.22 1225.36 9272.18 1225.52 
9337.49 1225.6 9371.66 1225.46 9419.31 1224.31 9565.38 1224.09 9621.6 1223.33 
9615.85 1226.3 9685.31 122<.89 9696.76 1225.68 9713.14 1224.15 9138.95 1224.05 
9781.15 1222.1 9823.51 1222.82 9836.85 1222.96 9840.35 1224.34 9850.56 1228.35 
9875.49 1216.6 9892.85 1216.54 9912.5 1211.66 9934.13 1215.89 9968.6 1211.97 

N w  Rlvm Spillway Invndsfion Study, PCD 97-04 
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Manning's n Values "urn= 3 
SLB n val s t a  n Val S L ~  n vai 
8693 . 0 6  3850.56 .03510118.76 .11 

Bank s t a :  Left ~ight lengths: Left Channel Rinht Caeff c o n t r .  ~xpan 
9850.5610118.76 265 313.15 360 .I .3 

CROSS SECTION OUTPUT Profile #I13 flew 

E.G. Elev ifti 
V e l  Head lftl 
W.S. Els" lftl 
crit W.S. Ift) 
E.G. Slape Iftlft) 
0 Total lcfrl 
Top Width lit) 
Ye1 Total Iftlsl 
Max Chl DpLh Iftl 
ConY. Total  lcfri 
Length WLd. IfLl 
Min Ch El lfil 
Alpha 
Fzctn LOSS lfti 
C i E loss Ifti 

Element 
Wt. "-Val. 
Reach Len. IfL) 
Flow Area lsq ft) 
A r e a  1sq T t )  
Flaw lcfsl 
T o p  Width Iff) 
Avo. Vel. 1ft1s) 
Hydr. Depth (it) 
Con". lcfs) 
Wetted per. i f t )  
Sheer Ilblrq f f )  
Stream Power II~IPL 
cum volume iacre-ft) 
cum SR (acres) 

channel 
0.035 
313.15 
1311.21 
1371.21 
12964.75 
246.94 
9.45 
5.55 

181345.0 
249.40 

1.75 
16.59 
692.16 
128.31 

warning: Divided flow computed for this cross-section. 
Warning: The cross-section end Points had to be extended vertically for the computed water surface. 
Warning: The velosity head has changed by more than 0.5 ft 10.15 mi.  his may indicate the need for 

additional crass Jectionr. 
warning: The energy loss was greater than 1.0 ft 10.3 m1.  between the current and previous cross 

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

CROSS SECTION OUTPUT Profile X213 flow 

E.G. Elev lfti 
"el Bead l f L i  ~~ ~ 

W . S .  Elev lftl 
crit W.S. lftl 
E.G. Slope Ifflftl 
a Total ICfSI 
TOP WldLh lftl 
Val Total Iftls) 
Max Chl Dpth IfL) 
Con". Tatal Icfsl 
~ength wtd. ffrl 
Min Ch El Ift, . . 
Alpha 
Flctn loss Iff) 
C 6 E Loss ifti 

Element 
Wt. "-Val. 
Reach Len. lftl 
Flow A r e a  isq it] 
A r e a  1rq fti 
Flaw icfsi 
Top Width lftl 
Avg. V e l .  Iftlr) 
Hydr. Depth lftl 
Con". lcfsi 
Wetted Per. iff) 
Shear Ilblnq fr) 
Stream Power [lb/ff sl 
Cum volume lacre-it) 
Cum 3R facresl 

Left oa channel ~ight OB 
0 . 0 6 0  0.035 0.110 

265.00 313.15 360.00 
91.42 1758.57 196.81 
91.42 1758.51 196.81 
162.31 22570.50 267.19 
136.96 258.65 1d9.77 

1.78 12.83 1.36 
0.68 6.80 1.31 

1912.8 265996.3 3148.8 
135.21 261.50 152.59 
0.30 3.02 0.58 
0.54 38.80 0.79 
86.26 1077.70 76.81 
23.94 135.30 32.53 

Warning: Divided flow computed for this cross-section. 
Warning: The cross-section end points had t o  be extended vertically for the computed water surface. 
Warning: The velocity head has changed by more than 0.5 ft 10.15 m i .   his may indicate the need for 

additional cross sectiono. 
Warning: The energy 10s. was greater than 1.0 ft 10.3 mi. between the current and previous cross 

aectlan. This nay indicate the need for additional cross sections. 

CROSS SECTION OUTPUT Praf l le  #full capacity 

E.G. E l e v  ifti 
vel ~ e a d  lft) 
W . S .  Elev (ft) 
crit W.S. Iftl 
E.G. Slope Iftlfrl 
0 Tatal lcfsi 
Top Width Ifti 
Vel Total IiLIsi 
Max Chl Dpth lft) 
Conv. Tatal Icfil) 
Length Wid. [ftl 
Mi" Ch El IfL] 
Alpha 
rrctn ~ o s s  ifti 
C r E LOSS Ift) 

1228.14 Element 
1 . 8 7  W e .  n-Val 

~ ~~ 

1226.21 Reach Len. l<r) 
1226.27 Flaw Area fsq ft) 
0.004183 Area frq fL) 
33000.00 Flow Icfs) 
1564.52 Top WidLh lfil 

1.11 Aug. V e l ,  IfLIsl 
10.84 Hydr. Depth Ift1 

510244.5 Conv. lcfsl 
311.29 Wetted Par. Ift) 
1215.43 Shear Ilblsq ft] 

2.38 Stream Pawar (Iblft 8 )  
1.24 Cum volume lacre-fti 
0.15 C u m S R  ldcre4) 

Left 08 Channel Right OB 
0.060 0.035 0.110 

265.00 313.15 360.00 
1692.00 2389.93 558.81 
1692.00 2389.93 558.81 
3574.90 28277.77 1147.34 
1150.97 263.18 149.71 

2.11 11.81 2.05 
1.47 9.06 3.73 

55274.9 437229.5 17740.0 
1154.39 267.17 155.10 

0.38 2.34 0.94 
0.81 27.64 1.93 

141.82 1339.99 125.11 
58.45 140.98 43.26 

Warning: The energy squation could not be biilenced within the specified nulnber of ifsretions. The 
program used critical depth for the water  surface and continued on with the calculations. 

Warning: Divided flaw computed for this crars-section. 
Warning: The cross-sectzon end points had to be extended vertically for the computed watsr surface. 
Warning: The energy loss was greater t h a n  1.0 ft 10.3 m 1 .  between the currsnt and previous cross 

section. This nay indicate the need for additional crass sections. 
warning: During the standard step iterations, when the assumed water surface was set equal to 

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

FLOW DISTRIBUTION OUTPUT Profile X113 flow 

 eft sta ~ i g h t  sta ?law ~ r e a  W.P. $ can". ~ y d r  D. velocity 

N-River Spillw~y Inundation Study, PCD 97-04 
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lftl 1ct41 isq ftl ICtl lit1 lft/~) 
IB 9850.56 9939.96 3501.02 394.69 78.01 26.93 1 . 1 5  8.87 
9939.96 a "" 10029.36 

5 9 4 4 . 9 1  512.16 89.44 4 5 . 7 1  6 . 4 1  10 38 
10029.36 RB 10118.16 3118.78 403.76 81.95 27.01 4.99 8.71 
10118.76 10268.53 35.25 44.36 59.41 0.27 0.76 0.79 

~arning: ~ivided flow computed foi this ciors-section. 
~ e r n i n g :    he cias5-section end points had to be extended vertically f o r  the computed water surface. 
~arning: *he velocity head has changed by more khan 0.5 fi 10.ii ml.  his may indicate the need for 

additional cross eestions. 
warning;  he energy loss war greater than 1.0 it 10.3 mi. between the current and previous cross 

section.  his may indicate the need far additional cross sections. 

FLOW DISTRIBUTION OUTPUT Profile XZ/3 flow 

Warnlno: Divided flow comauted tor this cro.r-.sr+in. 
~ ~ ~ ~~ ,~~~~ - ~ -  ..... 

warning: The cross-section end points had to be extended vertically for the computed water surface. 
warning: The velocity head has changed by more than 0.5 it 10.15 nl .  This nay indrca~e the need ior 

additional rmsS sprtinnr. ~~ ~ - ~ - ~  . ~ - ~  ~ 

Warning:  he energy l o a ~  war greater than 1.0 ft 10.3 ml. between the current and previous crurs 
section. Thia nay indicate the need for additional cross secilonr. 

FLOW DISTRIBUTION OUTPUT Profile Xfull capacity 

Left s t a  
Iftl 
8693.00 
8982.39 
9271.78 
9561.17 
LB 9850.56 
9939.96 
10029.36 
10118.76 

Right sta 
lftl 
8982.39 

Area 
isq ftl 
432.67 
252.94 
383.53 
612.16 
112.92 
924.85 
752.16 
558.81 

W.P. 
Iftl 

291.76 
289.39 
289.40 
283.84 
81.25 
89.44 
90.48 
155.10 

Hydr D. 
lftl 
1.50 
0.91 
1.33 
2.17 
8.39 
10.35 

8 . 4 1  
3.13 

warning: w he enerw equafzon could not be balanced within thp  merliiaii nllmher nf i b s r s r i n n .  

warning:  he section end points had to be extended vertically for the computed water surface. 
warning: w he energy lose was greater than 1.0 f t  10.3 ml. between the current and previous cross 

section. T ~ L I  nay indicate the need far additional cross sections. 
~~~~ ~~~~ 

warning: During the standard rtep iterations. when the assumed wafer surface war set equal to 
critical depth, the calculated water surface same back below crieical depth.  his indicates 
that there 15 not a valld aubcritical answer.  he program defaulted to critical depth. 

CROSS SECTION RIVER: New River 
REACH: Lower RS: 10.803 

INPUT 
Descriotion: 

Bank s ta :  left Right Lengths: Left Channel Right Coeif Contr. ~ x p a n  
9795.0810215.41 555 567.3 555 .1 .3 

CROSS SECTION OUTPUT Profile XI13 €low 

E . G .  EieY IfLI 
v e l  nead ifri 
W.S. Elev Iff1 
crit W.S. lit1 
E.G. Slope lft/fcl 
0 Total icisi 
TOP Width iftl 
"el Total ift/~l 
Wax Chl Dpth lfti 
Conv. Total (cis1 
length Wtd. lftl 
Min Ch El lftl 
Alpha 
~ r c t n  loss (fri 

nt .  n-val. 
Reach Len. ifti 
Flow area i s 0  f e i  

~~ . ~ ,  -~ 
Area isq €ti 
Flow lcfs1 
Tap Width ifti 
Avg. "el. ift/~, 
HYdr. Death rfrl 
c&". IC&I 
wetted per. lfri 
Shear Ilblsq fti 
Stream Power [lb/fr s) 
Cum volume (acre-ftl 

June ZOW New River Spillway Inundation Study, FU, 97-04 
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Warnlng:  he crops-section end paintr had t o  be extended vertically for the computed wafer surface. 
Warnlng: The velacity head has changed by more than 0.5 ft 10.15 mi. This may indicate the need for 

additional cross sections. 
warning:  he energy loss was greeter than 1.0 ft 10.3 mi, between the current and previous cross 

section. Thle nay lndlcare the need for additional cross sections. 

CROSS SECTION OUTPUT Profile X213 flaw 

E.G. =lev lfri 1224.23 Element  eft 06 channel ~ i g h t  OB 
V e l  Head lfti 1.05 Wt. "-Val. 0.060 0.035 0.110 
W.S. Elev lftl 1223.18 Reach Len. lfti 555.00 567.30 555.00 
cr i t  W.S. lfti 
E.G. Slope lft/ftl 
Q Total lcfsl 
TOP Width Ifti 
Ve1 Total IfLIil 
Max Chl Opth lft1 
Canv. Total lcfsl 
Length Wtd. let1 
Mln ch El Iftl 1214.10 Shear Ilblsq Pti 0.43 1.37 0.66 
Rlpha 1.32 Stream Power Ilblft $1 1.31 11.58 1.10 
FrsLn Loss Ifti 2.68 Cum Yoiune [acre-fti 85.34 1062.22 74.16 
c L E LOSS ~fei 0.12 cum SA iacresi 23.18 132.85 31.29 

Waining: mvided flow computed for this cross-section. 
Warning: The crass-sect~on end points had to be extended vertically for the computed water  surface. 
Warning: The velocity head has changed by mare than 0 . 5  it 10.15 ml.  his may indicate the need for 

"dd'+<""a, -?"-- ~oc+,""- - - - - . - - . .- - - - - . - - - -. . - . . - . 
warning: The energy lors was greater than 1.0 ft 10.3 ml. between the current and arev~ous cross 

section. This nay indicate the need far additional cross aecliono. 

CROSS SECTION OUTPUT Profile Wfull capacity 

E.G. EleY Iff1 
"el ~ e a d  lfri 
W . S .  EleY Ifti 
cr i r  W.S. [fti 
E.G. Slope Iftffii 
P Total lcfll 
Tap WtdLh Ifti 
Vel Total lftfsl 
Max Chl Dpth lit1 
Con". Total lcfsi 
Length Wtd. Ifti 
Min Ch El IPtI 
alpha 
rrctn Loss lftl 
C & E lass lftl 

1225.81 Element left 08 Channel Right 08 
1.38 Wt. "-Val. 0 . 0 6 0  0 . 0 3 5  0.110 ~ ~~~ ~ ~~~ ~~~~~ 

1224.43 Rsach Len. lfri 555.00 557.30 555.00 
1222.79 Flaw Area lsq ftl 568.25 3075.65 631.14 
0.003735 Area lsq ftl 568.25 3075.65 631.18 
33000.00 Flow lcf51 1400.63 30250.68 1348.69 
1179.02 TOP Width IfLI 609.70 420.37 148.95 

7.72 A"& Vel. Iftlsl 2.46 9.84 2.14 
10.33 ~ydr. ~epth (fri 0.93 1.32 4.24 

535670.6 Conu. lcfs) 22731.6 491042.4 21892.6 
566.26 Wetted Per. Ifti 610.96 421.75 153.38 
1214.10 Shear llb/aq fii 0.22 1.73 0.97 

1.50 Sfraam Powel IIblft rl 0 . 5 d  16.99 2.08 
2.37 Cum Volume lacre-ftl 134.94 1320.34 120.19 
0.07 Cum SR lacreal 53.09 138.52 42.02 

warnin4: Divided flow computed for this cross-section 
warnins: The cross-section end points had to be extended vertically far the cornpuled water surface. 
Warning: The velocity head has changed by more than 0.5 ft 10.15 mi. i hi$ may indicate the need far 

additional croas ~ecrionr. 
Warning: The energy lors was geeater than 1.0 it (0.3 mi. between the current and previous cross 

section. ~ h l s  may indicate the need for additranal cross sections. 
Note: Hydraulic jump has occurred between this crass section end the previous upstream section. 

FLOW DISTRIBUTION OUTPUT Profile XI13 flaw 

lftl 
9195.08 
9935.20 
10075.33 
RB 10215.45 
10354.40 

W.P. 
(ftI 

52.94 
140.42 
140.45 
140.88 
150.01 

Warning:   he cross-rectlon end points had LO be sxtended vertically tor me computsd water surface. 
Warning: The velocity head has changed by more than 0.5 ft 10.15 mi. This may indicaLs the need for 

additional cross section3. 
warning:   he energy loss war greater than 1.0 ft 10.3 mi. between the current and previous cross 

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

FLOW DISTRIBUTION OUTPUT Profile X213 flow 

Left St3 
lftl 
9528.56 
18 9795.08 
9935.20 
10075.33 
10215.45 

Right Sta 
lftl 
9795.08 
9335.20 
10075.33 
RB 10215.45 
10364.40 

hrea 
irq ftl 
212.22 
523.37 
1073.06 
952.88 
444.64 

W.P. 
lfti 

112.34 
140.42 
140.45 
140.86 
152.13 

Hydr 0. 
lfti 
1.90 
3.74 
7.66 
6.80 
2.99 

Warning: Dlvided flow computed for this cross-section. 
Warnlng: The cross-section end points had t o  be extended vertically for the computed water surface. 
Warnlng:   he velocity head has changed by more than 0.5 ft 10.15 mi.  his may indicate the need for 

additional cross section.. 
Warnlng: ~ h s  energy loss was greater than 1.0 ft 10.3 mi. between the current and previous crass 
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additlonai croas sections. 
warning: m e  energy iosa was greeter than 1.0 f r  10.3 mi. between the current and previour cross 

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

CROSS SECTION OUTPUT Profile Xfull capacity 

E.G. ~ i e v  (fri 12zz.37 ~lenent ~ e f i  OB channel ~ight 08 
V e l  Head lftl 2.08 Wt. "-Val. 0.060 0.035 0.110 
W.S. Elev Ifti 1221.28 Reach Len. ifti 460.00 462.24 460.00 
Crit W.S. Ifti 1221.28 Flow Rrea lsq €ti 1050.92 2491.63 469.23 
E.G. Slope Ift/fti 0,004695 Area lsq fLI 1 0 5 0 . 9 2  2491.63 469.23 
Q Total Icfsi 33000.00 Flow (~€41 1329.96 30163.02 907.02 
TOP width ifri 1175.5 TOP ~idth (it) 934.94 289.64 150.93 
"el T O L ~ I  ift/sl 8.23 ~ v g .  vel. ifrjsl 1.84 12.11 1.93 
Max Chi Dpth Ifti 11.82 Hydr. Depth (it1 1.12 8.60 3.11 
Con". Total Icf41 481620.6 Con". lcfsi 28166.9 440216.2 13237.6 
length W L ~ .  ~fri 462.09 weired per. ~fti 995.18 293.49 155.48 
Min Ch El Iff) 1209.46 Shear lIb/sq €ti 0.33 2 . a 9  0.88 
Alpha 1.98 Stream Power llb/ft a i  0.60 30.12 1.71 
~rctn LOSS ~fti 2.00 cum volume lacre-frl 12a.63 1284.09 113.18 
C i E Loss Iff) 0.08 Cum SA (acres1 43.25 133.90 40.11 

I 
narnina: The enerov eauarion could not  be balanced Withi" the aoecified number of iterations. The 

program ;ied'criticel depth far the water  surface and continued on with the calculationr. 
warning: Divided elow computed for this cross-section. 
Warnina: The cross-section end ooinL3 had t o  be extended vertlcallv for the conouted water surface. 
Warning: The energy lor8 was greater fhan 1.0 ft 10.3 mi. between the current and previour cross 

sectlo". This may indlcale the need far additional cross sections. 
varnlng: uuring the standaid step iterations, when the assumed water surface waa set equal t o  

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

.FLOW DISTRIBUTION OUTPUT Profile #1/3 flow 

warning: Divided flaw computed fax this cross-rection. 
warning:   he cross-section end points had to be extended vertically for the computed w a t e r  surface. 
warnina: w he veiaci~v head has chanoed bv more than 0.5 ff 10.15 mi.  his mav indicate the need for . . 

addltlonal crass sections. 
Warning: w he conveyance ratio (upstream conveyance div~ded by downrtrsaa conveyance1 is leas 

than 0.7 or greater fhan 1.4. ~ h i a  may indicate the need for additional cross sections, 
warning:   he energy lass was greater than 1.0 e t  10.9 mi. between the current and previous cross 

section. This may indicate the need for additional cross aect1ons. 

FLOW DISTRIBUTION OUTPUT Profile 8213 flaw 

 eft 9ta ~ w h t  sta Flow ~ r e a  W.P. % con". Hydr D. Velacrty 
Iftl Iftl icisi 1sq €ti lfti lfti Iftl~i 
L8 9958.52 10056.08 10490.14 753.25 92.56 45.61 8.35 13.93 
10056.08 10153.65 7063.56 606.98 91.64 30.71 6.22 11.64 
10153.65 RB 10251.21 5292.06 512.21 98.49 23.01 5.25 10.33 
10251.21 10402.20 154.24 144.05 153.32 0.61 0.95 1.07 

warning:   he cross-section end points had to be extended vertically for the computed water  surface. 
warning: The velocity head has changed by more than 0.5 it 10.15 mi.  his may indicate the need far 

additional cross sections. 
warning:   he energy loss was greater than 1.0 ft 10.3 n). between the current and previous cross 

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

FLOW UiSTRlBUTlON OUTPUT Profile Xfull cepscity 

Right St* 
ifti 
9190.17 
9446.29 
9702.40 
9958.52 
10056.08 
10153.65 
RB 10251.21 
10402.20 

Area 
1sq fti 
162.88 
293.87 
364.64 
229.52 
952.19 
817.10 
722.34 
469.23 

W.P. 
lfti 

251.55 
256.11 
256.12 
111.41 
97.36 
97.64 
98.49 
155.48 

Hydr D. 
lfti 
0.65 
1.15 
1.42 
1.34 
10.07 
8.38 
7.40 
3.11 

~arning:   he energy equation could nor be balanoed within the specified nuder of iterations. The 
program used critical depth far the water surface and continued on with the calculations. 

Warning; Divided flaw computed for this cross-section. 
warning: ~ h s  cross-section end points had to be extended vei~ically for the computed water aurface. 
~arning;  he energy loss was greater than 1.0 ft 10.3 mi. between the current and previous cross 

section. Thia may indicate the need far additional craae sections. 
warning: ~uring me standaid step iterations, when the aanumsd water surface was set equal to 

critical depth, the calculated water  surface cane back below critical depth. This indicates 
that there is nor a valid sobcritical answer. s he program defaultsd t o  critlcai depth. 

CROSS SECTION RIVER: New River 
REACH: Lower RS: 10.612 
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INPUT 
"eScripCi0": 
Station Elevation Data "urn- 29 

S t a  Elev Sta Elev Sta Elev 5 t a   lev s t a  zlev 
9048 1219.9 9056.24 1218.a3 9108.47 1218.8 9207.24 1218.55 9317.08 1 2 1 8 . 6 2  

9406.44 1218.2 9494.41 1218.32 9630.26 1217.53 9709.1 1218.12 4798.11 1217.22 
9829.94 1216.4 9 8 3 6 . 7 8  1216.39 9860.25 1221.5 9 9 0 0 . 4 5  1221.45 9408.43 1220.88 
9924.93 1214.6 9941.99 1208.81 9995.58 1208.7110031.31 1209.551009~.63 1210.88 
10111.43 1210.310138.78 1210.0910181.06 1210.1410192.84 1211110234.38 1 2 0 9 . 9 8  
10249.66 1215.610352.46 1215.8410384.84 1213.6810400.09 1213.84 

Bank Sta: Left Rlght Lengths: left Channel Right coefi contr. cxpan 
9908.4310249.56 490 504.93 435 .1 . 3  

CROSS SECTION OUTPUT Prof i le  XI13 flow 

E.G. Elev lit) 
V e l  Head iftl 
W.S. Elev lftl 
Crif W.S. lfll 
E.G. Slope 1ftIfrl 
Q Total lcfsl 
Top Width lftl 
V e l  Total Iftlsl 
Max Chl DpLh lftl 
Conv. Total lcfrl 
length wtd. (frl 
Min Ch El lfrl 
Alpha 
Frctn Loss lftl 
C d E loss iPLl 

Element 
W t ,  n-"el. 
Reach Len. 1ft1 
Flow Area jsq it) 
Area lsq it1 
Flow Ictsi 
Top Width Iff) 
avg. ve1. lftls] 
Hydr. Depth lftl 
conv. Icfs) 
Wetted Per.  lftl 
Shear llblrq it) 
Sfrealn power ilblft 
Cum Volume [acre-fi] 
Cum SA tacreri 

Channel 
0.035 
500.93 
1199.94 
1799.94 
12953.45 
327.33 
1.20 
5.10 

237020.5 
329.50 
1.02 
7.33 

644.75 
118.19 

Warnina: Divided flow comauied for P h i s  r r n e e . . a n r 4 m l  . ~~~ - ~ -  -.--" "--.A 

~ a r n i n g :  The cross-section end Polnto had to be extended vertically for the computed water surface 
warning; The conveyance ratio (upstream conveyance divided by downstream conveyance) is less 

than 0.7 or greater than 1.4. Thlr may indicate the need far additional cross sections. 
Warning: The energy loss was greater than 1.0 ft 10.3 ml. between the current and previous 

section.   his may indicate the need for additional cross ~ e c t i ~ n ~ .  

CROSS SECTTON OUTPUT Profile "213 flow 

E.G. Elev Iftl 1218.12 Element 
Ye1 Head 1fLl 

Left 08 Channel Right 08 
1.31 W t .  n-Val. 

W.5. Elev lftl 
0.060 0.035 0.110 

1217.35 Reach Len. Ift) 
crit P . S .  ifti 

490.00 504.93 431.00 
1215.48 Flow ~ i e a  lsq it] 

E.G. slope ~ftlfr) 
26.67 2 3 7 8 . 6 6  306.27 

0.003655 Area lsq ftl 
Q Total icfsl 

26.67 2318.54 306.27 
23000.00 Flow 1cPsl 

Top Width ifL) 538.33 Top Wldth ift] 24.34 22580.11 395.55 
Vel Total Iftlsl 

55.95 331.96 150.43 
8.48 R u g .  vel. lftls) 

Max Chl Dpth lfil 
0.91 9 . 8 9  1.29 

8.58 Hydr. ~epih ifti 
Conv. Total icfs] 

0.48 7 .17  
380413.0 Conv. icfa] 

2 . 0 4  

length wtd. lfr) 501.50 Wetted par .  lft] 402.6 373458.2 6542.1 
Min Ch El Iftl 

56.06 334.45 15a.01 
1208.77 Shear Ilblsq ft) 

Alpha 
0.11 1 . 5 2  0.41 

1.23 Stream Power Ilblft 
6rcm Loss iftl 

0.10 15.41 
2.27 C u .  volume lacre-ft] 

0.59 

C L E la55 ift) 
83.84 1010.87 68.03 

0.01 Cum SR lacres] 22.18 124.98 2 1 . 1 9  

Warnlng: Divided flow computed for t h i a  cross-section. 
warning: The cmrr-section end po~nts had to be extended vertically for the computed water surface. 
Warning: The energy lass w a r  greater than 1.0 ft 10.3 nl. berueen the current and previous cross 

section. ~ h l s  may indicate the need for additional cross aectians. 

CROSS SECTION OUTPUT Profile #full capacity 

E.G. EleY iftl 1220.55 Element 
Ye1 Head IPti 

Left 06 channel ~ight 08 
1.81 W i .  n-Val .  

W.S. EleY Iftl 
0 . 0 6 0  0.035 0,110 

1218.74 Reach Len. (fr) 
crit W.S. lftl 

490.00 504.93 435.00 
1211.11 Flow Area (sq ft) 

E.G. slope 1ftIftl 
488.34 2841.21 514.74 

0.003981 A r e a  (rq fr) 
Q Total lcfsl 

488.3# 2841.21 514.74 
33000.00 Flow icfsl 

Top Width Ifti 
581.46 31443.64 974.90 

1244.96 Top Width (it) 
Vel Total Iftlal 

758.93 335.60 150.43 
8.58 Avg. vel. (itls) 

  ax chl ~pih (fr] 1.19 11.07 1.89 
9.91 Hydr. Depth iff] 

Conv. Total lcfsl 
0.64 8.e7 

523004.8 Conv. lcfsl 
3.42 

Length Wtd. Ifti 
3215.3 498338.7 15450.8 

500.34 Wetted Per. (ft) 
Mi" Ch El 1fLi 

759.23 338.35 155.40 
1208.77 Shear 1IbIsq ft) 

alpha 
0.16 2.09 0.82 

1.59 Sfrean Power Ilblft a)  
FrCtn LOSS ifti 

0.19 23.10 1.56 
2.33 Cum volume lacre-ftl 

C 6 E Lo55 Iftl 
116.50 1255.80 101.99 

0.00 Cum 5R (acres) 34.31 130.58 38.52 

-.- -A""" -=LLA",,a. 

Note: H~draulic jump has occurred between this crass section and the prevr~vs uprlresm section. 

FLOW DISTRIBUTION OUTPUT Profile 1113 flow 
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Right Sta 
,?*,  

W.P. 
lftl 

101.00 
113.77 
114.73 
45.78 

warning: 
warning: 
warning: 

warning: 

Divided flaw cornpuled far thin crass-aecfion. 
  he crass-section end p n ~ n ~ a  had t o  be extended vertically far ths computed water surface. 
=he conveyance ratio iuprtreaa conveyance divided by downstream conveyance1 is less 
than 0.7 or greater than 1.4. Thls nay indicate the need far additional cross sections. 
 he energy loss was than 1.0 ft 10.3 .I, between the current and previous cross 
section. This may indicate the  need for addirional cross sections. 

FLOW DISTRIBUTION OUTPUT PrOfIlB HZ13 floW 

warning: Divided flow compuksd for this crass-section. 
Warning: The crass-sectron end parnte had to be extended vertically €01. the computed water surface. 
Warning: The energy lo.. war gzeater than 1.0 ft 10.3 mi. between the current and previous cross 

section. ~ h i r  may lndicare the need for additional cross sections. 

FLOW DISTRIBUTION OUTPUT ~rofile Hfull capacity 

left sts ~ w h t  s t a  FIOW ~ r e a  W.P. 0 COO". iiydr D. velocity 
lPt1 iPt1 1cfS1 (39 it1 iftl ifil lftlsl 
9048.00 9263.11 9.61 26.01 174.51 0.03 0.15 0.37 

9263.11 9418.21 64.29 68.46 215.11 0.19 0.41 0.73 
9478.21 9691.32 206.91 178.36 215.11 0.63 0.83 1.16 

9693.32 9908.43 300.64 195.51 154.50 0.91 1.27 1.54 
LB 9908.43 10022.17 10381.79 931.81 109.84 31.46 8.62 11.14 
L0022.17 10135.92 10129.94 963.90 113.77 32.51 8.47 11.13 
10131.92 RB 10249.66 10331.91 945.51 114.74 31.31 8 . 3 1  10.93 
10219.66 10400.09 914.90 514.14 155.40 2.95 3.62 1.89 

warning: vivided flow computed for this cross-section. 
warninq:  he cross-section end had t o  be extended vertically for the computed water 

warning:   he energy loss was than 1.0 it (0.3 mi, between the current and prevhous 
section. ~ h i a  nay indicate the need for additional crora  sections. 

,gote: ~ydravllc jump has beween this cross section end the previous upatream 

CROSS SECTION RIVER: ~ e w  Rlvel 
RERCH:  over RS: 10.517 

num- 27 
=lev Sta 

12IB.66 9274.41 
1213.87 9572.86 
1211.5 9749.23 
1210.4a 9921.54 
1208.2610095.36 

~anning's n Values nu*- 3 
$.La n V a l  sta n Ye1 s t a  n V a l  
9005 .06 9771.2 .03510106.57 .ll 

Bank SLa: Left Right Lengths: Left Channel Right Coefl Contr. Expan. 
9771.210108.57 425 519.3 480 1 .3 

insffecti~e n o w  nun- 1 
5 t a  L sta R %lev 
9005 9648.11 1220.64 

CROSS SECTION OUTPUT Profile X1/3 flow 

E.G. Elev Ifll 
"el Head Iftl 
W.S.  Elsv Ifti 
CIit W . S .  lftl 
E.G. Slope lftlfti 
0 TOL.1 (Cis1 
Top width iftl 
"el Total Iftlsl 
Max Chl Dpth Iftl 
con". Tatel lcfsl 
~ength Wtd. (Eti 
Min Ch El !it1 
alpha 
Frctn Loss lftl 
C L E L O B S  Iftl 

Element 
W t .  "-Val. 
Reach Len, lfti 
Flaw Area lsq ftl 
nrea isq ffl 
F10W iCfB1 
Top Width lftl 
AVQ. vsl. Iftlrl 
Hydr. Depth lftl 
Con". icfrl 
Wetted ear .  ifL1 
Shear ilblsq ffl 
Stream Power Ilblft 51 
Cum volume iacre-ftl 
Cum SA lacresl 

Right 08 
O.ll0 
489.00 
337.26 
331.26 
492.50 
206.50 
1.46 
1.63 

6291.1 
201.62 
0.62 
0.91 
1.86 
1.14 

warning: Divided flaw computed for this cross-sectian. 

June 2000 ~ s w ~ i v ~ r  spillwsy inundation study. FCD 97-04 
 ort tho ii1,zn and full pmf 



warning;   he cross-section end points had to be extended vertically for the computed water surface. 
Warning: The energy loss was greater than 1.0 f r  10.3 ml. between the current and previous cross  

rectian. Thrs may Indicate the need f o r  additional cross sections. 

CROSS SECTION OUTPUT P r a f l l e  #2/3 flow 

E.G. Elev i i r l  1216.44 Element 
V e l  Heed l f t l  

L e f t  OB Channel ~ighf OB 
1.52 W t .  n-Val. 

W.S. Elev l f t l  
0.060 0.035 0.110 

1214.93 Reach Len. IfLi 
crit W.S. I f t ]  

425.00 519.30 4 8 0 . 0 0  
1214.11 Flow Area i sq  f t )  

E . G .  Slope lLf / fb l  
319.87 1903.12 5 7 8 . 1 0  

0.005916 Rrea l sq  E l )  
Q T o t a l  l c f s l  

395.16 1903.12 678.10 
23000.00 Flow I c f s )  

Top Width l f t l  
1462.81 . 19995.42 1541.77 

617.14 Top Width iftl 
V e l  Total l f t , ~ l  

142.97 327.67 205.50 
7.93 Avg. Vel. l f t / r l  

Max chl Dpth l i t 1  
4.57 10 .51  2.27 

7.50 Hydr. Depth l f r l  
Con". T o t a l  l c f s l  

3.79 5.81 
299031.8 Conv. ( c f s l  

3.28 

Lenqth WLd. ( f t l  
19018.5 259968.2 20045.1 

514.80 Wetted Per. l f t l  
MI" ch EI l f r l  

85.99 329.74 209.47 
1201.43 Shear i l b / ~ q  f t )  

P.lpha 
1.37 2.13 

1.55 stream power l l b i f t  
1.20 

Frctn Loss l f i ]  
6.28 22.40 

3.15 cum volume l a c r e - f t i  
2 .72  

C 6 E LOIS l i t )  
81.47 986.05 63.11 

0.02 Cum SA (ac res1  21.06 121.16 26.01 

warning: mvided flow computed f o r  this crass-rectlon. 
warning: The cross-section end points  had to be extended vertically far the computed water surface. 
warning:   he enerqy lass was greater than 1.0 1: 10.3 n). hetween the current and previous 

section. This may indicate the need f a r  additional cros. sections. 

CROSS SECTION OUTPUT Profile Wfull capaclty 

E.G. Elev l f t l  1218.22 Element 
Vel ~ e a d  i f t i  

Lef t  0s Channel Right OB 
1.85 Wt. "-Val. 

W.S. Elev l f t ]  
0.060 0.035 0.110 

1216.37 Reach Len. l f t l  
Grit W . S .  I ~ L I  

425.00 519.30 480.00 
1215.37 Flow Rrea i sq  f r )  

E.G. Slope l f f l f t l  
447.22 2374.09 976.05 

0.005587 Area l s q  f t )  
Q Total i c f s i  

704.35 2319.09 976.05 
33000.00 Flow l c f s l  

Top Width l f i l  
2337.08 27926.20 2736.72 

951.97 TOP width i t r i  
vel ~otal ~ f t / r )  

413.37 332.09 205.50 
8.68 Avg. Yel. l P t / s l  

Max chl ~ p t h  ( f r )  
5.23 11.74 2.80 - 8.94 HYdr. Depth l f t l  

COnY. Total l c f s l  
4.85 

441507.4 Conv. l c f r )  
7 . 1 6  4 . 7 3  

l e n g t h  Wtd. IfL) 
31267.8 313625.0 36614.7 

513.80 Wetted Per. l f i l  
Min Ch El l i t )  

94.28 334.40 210.91 
1207.43 Shear  l Ib /aq  f t )  

Rlpha 
1.65 2.48 1.61 

1.58 Stream Power i l b / f t  $1 
Frctn u s s  ( f t l  

8.65 29.13 
3.16 Cum Volume (ac re -Ti ]  

4.53 

C b E L o s r  l i t )  
109.19 1225.54 100.54 

0.03 C m  SI: [ a c r e s ]  27.71 126.71 ?6 7 4  ... . 

Warning: Divided f low computed for this crors-section. 
Warning: The cross-rection end Points had to be extended vertically f o r  t h e  computed water surface. 
Warning: The energy lo== was greater than 1.0 fi 10.3 mi. between the current and previous cross 

section. This nay indicate the need f o r  sddrfional cross sections. 

FLOW DlSTRlBUTlMl OUTPUT Profile R1/3 flow 

Left Sta RlghL S t a  Flow Area 
l f t l  

W.P. I Conv. Hydr D. velocity 
i f f 1  l c f s l  i s q  f f ]  

9005.00 9 1 1 1 . 2 0  
l f i l  

663.38 187.95 16.50 
i f t l  I f t /81  

LB 9771.20 9883.65 
5.10 2.49 

2315.18 321.83 98.56 11.81 
3.53 

9883.66 9996.11 
3.29 7.19 

3312.71 469.13 112.49 30.56 
9996.11 RB 10108.51 5555.23 515.52 113.31 42.74 4 .17  8 . 0  

10108.57 10315.07 
5.12 

492.50 337.26 207.82 
9.55 

3.79 1.63 1.46 

Warning: Divided flow computed €or this cross-section. 
Warning: The cross-section end Palntr had to be  extended vertically f o r  the computed water suitace. 
Warning: The energy loss was greater than 1.0 ft 10.3 m i .  between the c u r r e n t  and pieviovr cross 

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

FLOW DISTRIBUTION OUTPUT Profile X2/3 f low 

Left s t a  nigh< Sea Flow Area 
l f t l  l f t l  

W.P. Conv. Hydr D. Velocity 
lcf51 154 f t l  

9005.00 9771.20 
l f t l  l f t l  I f t / ~ l  

1462.81 319.81 85.99 
18 9771.20 9883.66 

6.36 3.79 4.51 
4408.29 487.24 103.88 19.11 

9883.66 9996.11 4.7a 9.05 
6840.70 6 5 L 7 4  112.49 29.74 5.82 10.45 9996.11 RB 10108.57 8746.43 761.14 113.37 38.03 

10108.57 10315.07 1541.77 678.10 209.47 6.77 11.49 
6.70 3.28 2.27 

Warning: Divided f low computed f o r  t h l s  crosa-section. 
warning: The crass-section end points had to be extended vertically f o r  the computed wafer s u r f a c e .  
warning: b he energy loss was greater than 1 . 0  it 10.3 ml .  between t he  current  and prevrous crosJ 

aectlon. This may indicate t h e  need f o r  additional cross sections. 

FLOW DISTRIBUTION WTPUT Profile #full capacity 

i eft s t a  night s t a  FIOW ~ r e a  
l f t l  l f t l  

W.P. i Conv. Hydr D. Velocity 
l c f s l  l aq  f f l  

9005.00 9711.20 
( f t l  

2337.08 441.22 94.28 
I f t i  IEt151 

LB 9771 .20  9881.66 
7.08 4.85 5.23 

6543.93 638.70 108.54 19.83 
9883.66 9996.11 5.96 10.25 

9631.75 817.00 112.49 29.14 
9996.11 RB 10108.57 11750.51 923.40 113.31 35.61 7.27 11.79 
10108.57 10315.07 2736.73 976.05 210.91 8.21 12.73 

8.29 4.73 2.80 
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C 6 E L04S Iff1 0.25 Cum SR (acres] 26.11 122.19 34.86 

Warning: Divided flaw computed for this cross-section. 
Warning: The cross-section end Paints had to be extended vertically for the computed water surface. 
warning: The velacity head has changed by more than 0.5 ff 10.15 ml.  his nay lndicaie the need for 

addlflonal cross sections. 
Warning: The e n e r g y  lass was greater than 1.0 it 10.3 ml. between the current and previous crass 

section. Thrs nay indicate the need for additional sections. 

FLOW DISTRIBUTION OUTPUT Profile t1/3 flow 

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

FLOW DISTRIBUTION OUTPUT Profile H2/3 flow 

~ e f r  s t a  ~ight sta F ~ O W  ~ r e a  W.P. con*. ~ y d r  D. velocity 
lftl lftl lcfsl 1sq ftl 
9284.00 9075.81 

lit1 
86.91 

IftI lfi/sl 
43.89 41.10 0.38 1.01 1.98 

LB 9875.81 10022.19 7561.37 752.23 146.78 32.88 5.14 
10022.19 10168.50 

10.05 
8345.54 791.25 146.39 36.20 

10168.58 RB 10314.96 6998.02 551.23 11g.97 30.43 
5.45 10.41 

10314.96 10541.40 
5.12 10.15 

8.17 14.66 39.40 0.04 0.38 0.56 

Warning: Divided flow computed for this cross-section. 
warning: %'he cross-section end points had to be extended vertically for the computed water surface. 
warning:  he velocity head has changed by more than 0.5 fr 10.15 mi.   his may indicate the need for 

additional cross sections. 
warning: The energy loas war greater than 1.0 ft 10.3 mi. between the current and previous cross 

eectxon.  his may indicate the need for additional cross sections. 

FLOW DISTRIBUTION OUTPUT Profile #full capacity 

~ e f r  s e a  ~ighf s f a  FLOW ~ r e a  W.P. 8 c o n v  ~ y d r  D. velocity 
Iff1 lftl lcfrl 1.4 fLi ifti Ifti lft/sl 
9284.00 9875.81 335.31 103.20 51.09 1.02 2.03 3.25 
LB 9815.81 10022.19 11197.16 936.25 146.78 33.93 6.40 11.96 
10022.19 10168.58 12130.58 981.27 146.39 36.16 6.70 12.36 
10168.58 RE 10314.96 9245.94 006.13 13e.17 20.02 
10314.96 10541.40 

6.04 11.47 
91.01 100.44 135.74 0.20 0.75 0.91 

Warning: Divided flow computed for this cross-section. 
Warning: The cross-section end Points had to be extended vertically for the computed water surface. 
Wdrnzng: The velocity head has changed by more than 0.5 ft 10.15 n). This nay indicate the need for 

additional cross Jections. 
warning;   he energy loss war greater than 1.0 ft 10.3 ml. between the current and previous cross 

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

CROSS SECTION RIVER: New River 
RERCH: Lower R S :  10.348 

INPUT 
Description: 
station s lev at inn Data nun= 38 

Bank S t a :  Left Right Lengths: Left Channel ~ ~ g h r  coeff Contr. =xpan. 
9957.2310382.66 510 523 385 

Ineffectlve Flow num- 
.1 . 3  

1 
Sta L Sta R Elev 
9565 9874.56 1215.51 

CROSS SECTlON OUTPUT Profile X1/3 flow 

E.G. Elev Ifti 1208.29 Element 
Y e 1  Head lft] 

left ow channel ~ight OB 
0.83 W t .  n-Val. 

W.S. Elev lftl 
0.035 

1207.46 Reach Len. Iftl 
crit W.S. lit1 

510.00 523.00 385.00 
1206.26 Flow Area lsq ft) 

E.G. Slope Iftjftl 
1775.44 

0.004250 Area isq fil 
0 Total lcfsi 

1775.44 
13000.00 Flow lcfsi 

Top Width lftl 
13000.00 

410.62 Top Width lftl 
vel ~ofal lft/sl 

410.62 
7.32 Avg. vel. lft/sl 

Max Chl Dpth Iff) 
7.32 

6.25 ~ydr. Depth ifti 4.32 

NnvRiver Splllwsy lnundailan Study, FCD 97.04 
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Con". Total lcfsl 199220.1 Cony. IcPsi 199220.1 
Length WLd. lftl 523.00 Weftcd Per. (it, 4 1 1 . 2 0  
Mln Ch El lfrl 1201.21 Shear llblsq fti 1.14 
Alpha 1.00 ~ f r e a m  power llhlfr sl 8.36 
FcCLn Loss Ift1 2.10 Cum Volume lacre-frl 18.62 590.32 
C & E LOSS Iff) 0.02 cum SA iacresl 4.21 105.54 

warning:   he energy loss was greater than 1.0 ft 10.3 nl, between the current end previous cross 
section. Thls may indicate the need for additlnnal cross sections. 

Note: Multiple crrtical depths were found at this location. =he critical de~th with the lowest, valid. 
water surface was used 

CROSS SECTION OUTPUT Profile Hz13 flaw 

E.G. EleY ifti 
Ye1 Hesd lfrl 
W . S .  EleY Iff1 
crit W . S .  lftl 
E.G. slope iftlfri 
a rota1 I C ~ S I  
Tap Width Iftl 
vel Total 1ft1s1 
Max Chl Dpih lftl 
Con". Total lcfsl 
Length WLd. IfLl 
 in ch EI Ifr) 
Alpha 
Frcfn Loss ifil 
C 6 E Loss lftl 

1209.68 Reach Len. lftl 
1207.74 Flow Area isq ttl 

0.003233 Area lsq fr] 
23000.00 Flow (cfsl 

941.10 Top Width lftl 
6.85 Avg. Yel. lttlsl 
4 Hydi. ~epth Ifti 

404499.8 Con". lcfsl 
517.84 Wetted Per. ifrl 
1201.21 Shear ilblsq ftl 

1.43 srxeum power ilblft S! 

1.30 cum volume (acre-ft) 
0.10 Cum SR lacresl 

Channel 
0 . 0 3 5  
523.00 

2699.06 
2699.06 
22412.40 

4 1 9 . 7 2  

warning;   he cross-section end points had to be extended vertically for the computed water surface. 
warning:   he energy losi; war greater than 1.0 ft 10.3 mi. berwesn the current and previous cross 

section. This may indicate the need for additional crass sections. 
 ore: ~ u l t i p l e  critical depths were round at this location.   he criticel depth with the lowest, valid, 

water surface was Used. 

CROSS SECTION OUTPUT Profile #full capacity 

E.G. E I ~ V  1fr1 1 ~ 1 2 . 3 0  ~ ~ e n e n t  ~ e f i  08 channel ~iqht os 
Ye1 Head lfLl 1.35 Wf . "-Val. 0.035 0.110 
W.S.  Eiev lfil 1210.31 Reach Len. lfri 510.00 523.00 385.00 
CriL W.S. lfLl 1209.29 FLOW ~ r e a  lsq fri 3235.08 1 3 2 1 . 9 8  
E.G. Slope iftlfll 0.003425 Rree lrq ftl 187.15 3235.08 1321.98 
0 Total icfsl 33000.00 Flow lcfsl 31064.92 1935.08 
Top Width lftl 1157.14 Top Wldth iff1 213.03 422.13 521.98 
Vel Total l€t/sl 7.24 Avg. Vel. iftlsl 9.60 1.46 
Max Chl Dprh iftl 9.14 Hydr. Depth Ift) 7.66 2.53 
Can". Total lcfsl 563881.1 Con". lcfs] 530815.8 33065.3 
length Wtd. Iftl 513.61 Wetted Per. iftl 425.78 524.69 
i in ~h EI lftl 1201.21 Shear Ilhlsq ftl 1.62 0.5a 
Alpha 1.66 Stream Power llhift s] 1 5 . 5 0  0.19 
FrcLn Loss ifLl 1.45 cum ~olume lacre-ftl 102.03 1151.28 87.76 
C d E Loss iftl 0.10 Cum SR lacrer! 21.81 117.37 31.70 

Warning: ~ivided flow computed for this cross-section. 
Warning: ~ h s  cross-section end points had to bs extended vertically for the computed water surface. 
Warning:   he energy loss was greater then 1.0 ft 10.3 ml. between the current and previous cross 

aeciion. This may indicate the need far additional Cross sections. 
  ate: ~ultipie crliicai depths were found at this location.   he critical depth with the l o w e s t ,  uaird. 

water surface waa "red. 

FLOW DISTRIBUTION OUTPUT Profile $113 flaw 

Left S t a  Right Sfa Elow Area W.P. 8 Canv. Hydr D. Velocity 

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

Note: ~uliiple critical depths were found at this location. l he critical depth with the lowest, valld, 
water surface was used. 

FLOW DISTRIBUTION OUTPUT Profile X213 flow 

Left Sfa 
iftl 
LB 9957.23 
10099.04 
10240.85 
10382.66 
10513.16 
10543.65 
10174.14 

Right S f a  
lftl 
10099.04 
10240.85 
RB 10382.66 

W.P. 
iftl 

138.08 
142.28 
142.10 
130.51 
130.52 
130.49 
131.90 

u can". ~ y d r  D. velocity 
lftl Ifflsl 

25.00 1.62 7.52 
37.93 7.01 8.18 
34.51 6.63 8.44 
0.10 1.35 0.91 
0.91 1.65 1.04 
0.54 1.15 0.82 
0 . 3 5  0.89 0.69 

Waining: The crass-aectian end poinfa had to be extended vsrtlcally far the computed water  surface. 
Warning: The energy loss was greater than 1.0 ft 10.3 ml. between the current and previous Cross 

section.  his nay indicate the need for additional cross sections. 
Note: nultlple critical depths were found at thia location. The critical depth with the lowest, valid, 
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water surface was used. 

FLOW DISTRIBUTION OUTPUT Profile Xfull capaclty 

Right sta 
Iftl 
10099.04 
10240.85 
RB 10182.66 
10513.16 
10643.55 
1 0 7 7 4 . 1 4  
10904.64 

W.P. 
Iftl 

1a0.80 
142.28 
1 4 2 . 7 0  
130.51 
130.52 
130.49 
133.11 

Warn~ng: Divided flow computed for this crors-aection. 
warning:  he cmrs-sectlon end points had to be extended vert~cally for the computed water surface. 
warning:  he energy lor-  was  greater than 1.0 ft 10.3 ml. between the current and previous cross 

section. Thrs may indicate the need for edditlonal cross sections. 
~ o t e :  Multiple critacal depths were found at this location.  he critical depth with the lowest, valid. 

water surface was "red. 

CROSS SECTION RIVER; New R l v e r  
REACH: Lower RS: 10.211 

INPUT 
Description: 
Sfatlon Elevation Data num- 37 

Sta Elev Sta Elev Sta Elev S t a  Elev sts =lev 
9491 1216.1 9536.53 1205.79 9586.12 1205.96 9692.04 1205.35 9182.47 1205.92 

9804.37 1210.9 9818.13 1211.6 9836.6 1212.14 9854.54 1211.43 9880.46 1202.76 
9920.7 1202 9933.62 1202.76 9909.76 1201.68 9911.38 1198.2610022.21 1198.4 

10032.36 1199.610053.82 1200.8210079.66 1201.2510127.98 1201.41i0141.21 1201.33 
10153.03 1202.110182.74 1202.0910200.52 1200.3610215.05 1199.9 10259.1 1199.52 
10280.99 1206.610310.32 1206.0610388.32 1206.0310406.86 1205.8310415.69 1205.11 
10468.71 1205.710517.11 1205.910670.08 1207.1510750.84 1207.510782.19 1201.62 
10818.5 1206.6 10843.7 1207.01 

~anning.5 n values numi 3 
sta n val S t a  n val sta n v a ~  
9491 . 0 6  9854.54 ,035102811.99 .11 

sank s t a :  left ~ q h t  Lengths: Left Channel ~ight coefi conlr. sxpan 
4854.541028099 460 491.26 455 .1 . 3  

~neffecrive rlaw num= 1 

a Sta I S f a  R Elev 
9491 9836.6 1212.14 

Blocked Obstructions nun= 2 
s t a  L s t a  R  lev S t a  L s t a  R = l e v  
9491 9800 1205.5 10400 10843.7 1205.5 

CROSS SECTION OUTPUT Profile XI13 flow 

E.G. Elev Iftl 
"el Head ifLI 
W.S. Elev lftl 
Crlt W.S. lftl 
E.G. Slope liLIft1 
Q Total lcfsl 
Top Width Iftl 
Ye1 T o t a l  lft/sl 
Mar Chl Dpth Ifti 
Con". Total icfsl . . 
Length wrd. ~ft) 
Min Ch El IPtI 
Alpha 
Frctn Loss lftl 
C 6 E Lo95 lftl 

Leit 08 Channel Righi 08 
0.035 

460.00 a91.26 455.00 
1831.90 
1831.90 

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

~ o t e :  Multiple critical depths were found at thia location. ?he critical depth wrth the lowest, valid, 
water  surface vaa used. 

CROSS SECTION OUTPUT Profile #2/3 flow 

E.G. Elev Iff1 
Ye1 Head Iftl 
W.S. Elev lit1 
crit W.S. lft, 
E.G. slope iirlfrl 
Q Total lcfsl 
Top Width lftl 
V e l  Total Iftlsl 
Max Chl Dprh Ifti 
Con". Total icfrl 
Length Wtd. Iftl 
Min Ch El (ftl 
Alpha 
Frctn Loss Iftl 
C & E LOSS Iftl 

Element 
Wt. "-Val. 
Reach Len. (ffl 
Flow Area lsq ft) 
Area lsq ftl 
Flaw Icfgi 
Top Wldth IfZI 
Avg. vel. lft/sl 
HYdi. Depth Iftl 
Con". lcfsl 
Wetted Per. (ft, 
Shear (lb/sq fti 
Stream power IlbIfL 81 
Ctm volume /acre-fi, 
Cum SA (acres, 

Left 08 channel iiight 08 
0.035 O.ll0 

460.00 491.26 455.00 
3157.52 1194.04 

745.34 3157.12 1194.04 
21868.71 1131.29 

270.17 418.00 562.71 
6.93 0.95 
7.55 2.12 

513902.7 26584.6 
420.66 564.29 
0.85 0.24 
5.88 0.23 

14.41 898.60 41.88 
17.77 107.06 11.16 

Warning: Divided flow computed for this cross-section. 
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warning: The crosr-section end points had LO be extended vertically far the computed water surface. 
Note: ~ u l t i p l e  critical depths were faund a t  this loceeion.   he criiicai depth with the lowest, uslld. 

water surface was used. 

CROSS SECTION OUTPUT Proflle #full capacity 

E.G. Elev lit1 
Vel Head IEti 
W.S. Elev lftl 
crit w.5.  ifri 
E.G. Slope Iftlfti 
0 Total lcfsl 
Top Width 1Etl 
"el Total 1ftIsl 
Max Chl Dpth 1ftl 
Conv. Total lcfsl 
length Wtd, iitl 
Min Ch El 1ftl 
Alpha 
~rctn Loss lftl 
C 6 E Loss lfti 

Element 
WZ. "-Val. 
Reach Len. iff1 
FloW Rrsa lrq fil 
area isq f t i  
Flow lcfsi 
TOP ~idth (fr) 
*"a. "el. IfLIsi 
Hydr. Depth lfti 
Con". Icfal 
Wetted Per, lftl 
Shear Ilblsq fti 
Stream Power IIbIfL rl 
cum volume iacre-ftl 
Cum SA (acres) 

Channel 
0.035 

491.26 
3533.21 
3633.21 
30445.30 
421.39 
8.38 
8.62 

645664.4 
424.24 

1.19 
9.96 

1120.05 
112.31 

Warning: Divided flow computed Car this crora-section. 
warning:  he cross-section end paints had to be extended vertically for the computed wster surface. 
~ ~ t ~ ;  ~ ~ l t i p l e  critics1 depths were found a t  this location. ~h~ depth with the lowest, valid, 

water surface was used. 

FLOW DISTRIBUTION OUTPUT Proflle #1/3 €lor 

left sta ~ight sea FIOW ~ r e a  W.P. $ can". ~ y d r  D. velaclty 
iftl 1ftl Icfsi 1sq fti lltl lfti Ift/si 
LB 9854.54 9996.69 3472.84 518.40 124.86 26.71 4.18 6 . 1 0  
9996.69 10138.84 5313.37 706.51 142.26 41.03 4.97 7.55 
10138.84 RB 10280.99 4193.80 606.99 139.58 32.26 4.38 6.91 

warning:  he energy loss war greater than 1.0 f t  10.3 mi. between the current and previous cross 
section.  his may indicate the need for additional cross sections. 

~ o t e ;  MulLiple critical depths were found a t  Lhir location. The critical depth with ths lowest, valid. 
water surface was used. 

FLOW DISTRIBVTION OUTPUT Profile HZ13 flow 

~ e f f  S L ~  Right S t =  F ~ O W  ~ r e a  W.P. R con". Hydr D. Velocity 
lftl lfti lcfsl 1Sq ftl Ifti lfLl Iftl~l 

LB 9850.54 9996.69 5 0 9 1 . 6 6  932.62 134.99 26.50 6.98 6.56 
9 9 9 6 . 6 9  10138.84 8507.82 1163.31 142.26 36.99 8.18 7.31 
10138.84 RB 10280.99 7265.23 1061.59 143.41 31.59 7.47 6.84 
10280.99 10421.61 372.89 361.24 140.70 1.62 2 . 5 1  1.03 
10421.67 10562.35 430.99 394.00 140.68 1.87 2.80 1.09 
10562.35 10703.02 201.11 249.10 140.68 0.88 1.18 0 . 8 1  

10701.02 10843.10 125.88 189.10 1412.23 0.55 1.34 0.67 

warning: nivid~d flow computed for this cioss-section. 
warning:   he cross-section end points had to be extended vertically far the computed water  surface. 
~ o t e :  ~ultiple critical depths were found at this location. l he critical depth with the lowest, valid. 

water surface was used. 

FLOW DlSTRIBUTION OUTPUT Profile #full capilclty 

left ~ t a  ~ i g h t  s t a  plow ~ r e a  W.P. % con". Hydr D. Velacit~ 
lfti iftl icis] lsq fti lft) ifri ~ftla) 
18 9854.54 9996.69 8555.93 1086.08 138.56 25.93 7.92 1.88 
9996.69 10118.84 i n O i . 7 7  1324.42 142.26 35.46 9.32 8.8d 
10138.84 RB 10280.99 10187.59 1222.71 143.11 30.8? 8.60 8.13 
10280.99 10421.67 118.35 520.68 140.70 2.36 3.70 1.49 
10421.67 10562.35 861.75 553.45 140.68 2.61 3.93 1.56 
10562.35 10703.02 120.86 409.15 140.68 1.58 2.91 1.21 
10703.02 10843.10 393.75 348.55 143.37 1.19 2.48 1.13 

warning: ~ivided flow computed for this cro.5-section. 
warning:   he crors-section end points had co be extended vertically for the computed water surface. 
m t e :  ~ u l t i p l ~  critical depths were found at this location. ~riticel depth with the lowest. 

W B L ~ I  surfaca was used. 

CROSS SECTION RIYER: New River 
REACH: Lower RS: 10.176 

INPUT 
Description: 
station ~levarion O a t s  "urn= 31 

st. zlev era =lev s t a  E I ~ V  s t a   lev sta Elev 
9320 1218 9342.15 1215.19 9367.97 1209.77 8382.78 1205.27 9445.62 1204.52 

9501.34 1204.1 9521.03 1207.7 9140.11 1208.61 9564.44 1209.57 9587.25 1207.2 
9634.9 1205 9667.11 1203.4 97116.95 1202.83 9713.81 1200.98 9720.47 1203.68 
9737.02 1200.4 9765.52 1200.25 9179.43 1199.95 9872.33 1198.1 9955.39 1198.38 
9960.2 1198.5 9979.28 1195.8710010.54 1195.5710027.61 1190.8810058.81 1199.59 

10063.89 1189.710070.72 1198.7910118.38 1200.2210129:28 1205.5710153.39 1204.93 
10165.28 1205.310227.18 1206.12 10301.4 1206.8610426.08 1207.1810440.36 1207.13 
10508.37 1207.510569.25 1206.97 

Valid, 
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stil n V a l  5 t a  n val 5ia n V ~ I  
9320 .06 9720.47 .03510129.28 1 1  

Bank S t a :  Left Right Lengths: Left Channel Right coeff conrr. zxpan 
9720.4110129.28 510 553.29 550 1 . 3  

Ineffective Flow nu,"= 1 
s t a  L sra R  lev 
9320 9564.44 1209.57 

CROSS SECTION OUTPUT Profile XI13 flow 

-E.G. Elev Iff1 
Ye1 Head !ftl 
W.S. Elev Ifti 
CIit W.S. Iff1 
E.G. slope ifrliri 
Q Total !=fa> 
Top Width !ft1 
Vel Total !it/sl 
  ax chi ~ p t h  ifri 
Con". Total icfri 
Length Wtd. Iff) 
Nin Ch El Ifti 
alpha 
rrctn loss lftl 
C d E Loss (ftl 

Wf. " - V a l .  
Reach Len. Ifti 
Flow Area lsq fti 
area 1sq f r )  
Flow icfsi 
Top Width (it) 
avg. "el. (fils, 
Hydr. Depth ifti 
Con". 1cisi 
Wetted Per. ltii 
Shear !lb/~q fLI 
Stream Power IlbIfL 
cum volume lacre-ftl 
cum SL- iacreri 

Channel Rlght 08 

warning: Divided flow computed for this cross-rection. 
warning: ?he energy loss was greater than 1.0 fe 10.3 mi. between the current and previous cross 

section. This may rndicate the need for additional cross sections. 
Note: Multiple critical depths were found at this location.   he critical depth with the lowest, valid, 

water surface was used. 

CROSS SECTION OUTPUT Profile X2/3 flow 

E.G. Elev Ifti 
Ye1 Head lfti 
W.S. Ele" lit, 
crit W . S .  r f t i  
E.G. s l o p e ~ ~ t ~ f r i  
Q Total lcfni 
Top Width Ifti 
v e l  ~otal ifrlsi 
Mar Chl Dpth ifti 
Con". Total icfsi 
Length Wtd. ifti 
Ml" Ch El ifti 
%,,.hS 

1208.56 Element 
0.51 W t .  "-Val. 

1208.05 Reach Len. (ft) 
1203.64 Flaw Rrea lsq fti 

0.001032 Area !sq fti 
23000.00 Flow !cia) 
11Q6.26 Top Width lfti 

4.80 Rvg. Vel. iftlsl 
12.48 Hydi.. Depth lftl 

115908.2 Con". Icfs) 
550.68 Wetted Per, [fci 
1195.57 Shear llblsq fri 

1.43 stream ?over ilblft sl 
0 . 4  cum Volume lacre-fLl 
0 . 0 8  Cum SA (acres) 

warning: ~ivided flow computed for this cross-section. 
Warning: The crors-section end points had to be extended vertically for the computed water surface. 
warning: The conveyance ratio lupstream conveyance divided by downstream conveyancei is less 

than 0.7 or greater than 1.4. Thrs may indicate the need for additional cross sections. 
Note: Multiple critical depths were found at this locction. The critical depth with the lowest ,  valid, 

water surface was used. 

CROSS SECTION OUTPUT Profile #full capacity 

E.G. Elev  ifti 
"el Head !it, 
W.S. Elev lfti 
ceir W . S .  ifti 
E.G. SloDe , i i / f i i  . . 
0 Total lcfsl 
Top WldLh Iff, 
"el Total (ftlsl 
Max Chl Opth lfti 
Con". Total lcfsi 
Length Wtd. lftl 
Nin Ch El lftl 

mctn Loss lfti 
C L E Loss Iff) 

Element 
WL. n-Val. 
Reach Len. lfii 
Flow Rrea lsq fti 
Area isq ff, 
Flow Icfsi 
TOP Width lit) 
Avg. Vel. lfelsi 
Hydr. Depth Ifti 
Con". lcfal 
Wetted Per. lit) 
Shear Ilblsq ftl 
Stream Power (lblff 
cum volume !acre-fti 
Cum SR (acres] 

Channel 
0.035 
553.29 

4 0 7 1 . 5 6  
4011.66 
30539.34 
408.81 
7.50 
9.96 

191399 .8  
410.96 
0.91 
5 . 8 0  

1075 .50  
101.63 

Warning: ~ivided flow computed for this cross-section. 
Warnlng: The cross-section end points had to be extended vertically for the water surface. 
Warning: ?he conveyance ratio Iuprtream conveyance divided by downstream conveyance) 2s less 

than 0 .7  or greater than 1.4. This may indicate the need tor additional cross sections. 
Note: Multiple critical depths were found at this location. The critical depth with the lowest, valid, 

water surface was used. 

FLOW DISTRIBUTION OUTPUT Profile XI13 flow 

 eft sta n~qht sra n o w  ~ z e a  W.P. 8 con". ~ y d r  D. velocity 
lftl lcfsl 154 ft, lftl ifti Iftls) 

9320.00 9120.47 16.39 12.51 20.91 0.13 0.62 
LB 9720.47 9856.74 

1.31 
2612.65 a02.03 132.67 20.10 3.04 

9856.74 @ "ti 9993.01 5813.67 661.06 136.41 45.18 4.85 8.89 6.50 
9993.01 RB 10129.28 4497.29 555.15 131.98 34.59 4.24 8.09 
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Warning: Divided flow computed for this cross-section. 
warning:   he energy lose was greater than 1.0 fr 10.3 mi. between the current and prevlour cross 

section. Thla may indicate the need for additional cross sections. 
Note: Multiple crrtical depths were found a t  Lhlr location. The crifical depth with the lowerr, valid, 

water surface was used. 

FLOW DISTRIBUTION OUTPUT ProEile #2/3 flow 

Left s t a  
lftl 
9320.00 
LB 9720.41 
9856.74 
9993.01 
10129.28 
10239.27 

W.P. 
lfti 

142.21 
136.59 
136.65 
137.92 
110.01 
110.00 
109.99 
111.07 

Hydr D. 
lfti 
3.11 
8.03 
9.94 
9.12 
2.45 
1.33 
0.94 
0.75 

Warnin-: Divided flow comnuted for this cross-section 
warnin;:  he cross-sectian end points had to he extended vertically for t h e  computed water surface. 
warning: v he conveyance ratio iupstrearn conveyance divided by downstream cooveyancei is less 

than 0.7 or greater than 1.4. This may indicate the need for addifionel crass sections. 
Note: Multiple critical depths were found a t  this location. The critical depth with ths lowest, "*lid, 

water surface was used 

FLOW DISTRIBUTION OUTPUT Profile #full capacity I 
Left 5ta Right Sta Flow Area W.P. $ Con". Hydr D. Velocity 
lit1 iff1 icfsl lrq ftl lfti ifti iftlri 
9320.00 9720.41 1554.32 631.79 151.24 4 . 7 1  4.20 2.46 
LB 9720.41 9856.74 8522.12 1221.03 135.59 25.82 8.96 6.98 
9856.74 9993.01 11769.77 1481.46 136.45 35.67 10.81 7.94 
9993.01 RB 10129.28 10247.46 1169.17 137.92 31.05 10.05 7.48 
10129.28 10239.27 413.29 371.37 110.01 1.25 3.38 1.11 
10239.27 10149.21 2 1 1 . 8 8  248.70 110.00 0.64 2.26 0.85 
10349.27 10459.26 153.61 205.10 109.99 0.47 1.86 0 . 7 5  
10459.26 10569.25 127.50 184.70 112.00 0.39 1.68 0.69 

Warning: Divided flow computed for this crass-section. 
Warning: The crass-section end points had to be extended vertically for the computed water surface. 
Warning: The conveyance ratio iupstresm conveyance divided by downstream conveyance] is leas 

than 0.7 or greater than 1.4. This may indicate the need for additional cmss sections. 
Note: Multiple critical depths were found e l  thip location. =he critical depth with the lowest, valid, 

Water rurfase was uaed. 

CROSS SECTION RIVER: New Rival 
REACH: Lower RS: 10.096 

INPUT 
Description: 

Elev Sta 
1208.38 9398.45 
1204.73 9615.1 
1202.39 9754.7 
1194.76 9850.09 
1193.8410023.31 
1201.5310149.13 
1205.16 10451 
1 2 0 1 . 6 1  

Manning's n Values """I- 3 
sta n Val sta n Val S t a  n "a1 
9294 .06 9718.35 .03510149.13 .11 

Bank S t e :  Left Right Lengths: Left Channel Right Coeff Contr. Expan 
9718.9510149.13 535 543.99 555 .I .3 

CROSS SECTION OUTPUT Profile #I13 flaw 

E.G. Elev ifti 
vel ~ e a d  ifri 
W . S .  Elev Ifti 
c r i t  W.S. ifti 
E.G. slaps ifrlfti 
a Total iCf3i 
Top Width lfti 
vei Total Ift/sl 
Max Chl Dprh itti 
Con". TOLal icfsi 
Length Wtd. iftl 
Mln Ch El lftl 

Element 
W t .  "-Val. 
Reach Len, iftl 
Flow Area irq ?ti 
area iaq ftl 
Flow icfsl 
Top Width iftl 
Aug. "el. ift/rl 
Hydr. Depth ifti 
Con". lcfs, 

LefC 08 Channel Right 08 
0.060 0.035 
535.00 543.99 555.00 
83.25 1907.69 
8 3 . 2 5  1401.6'1 

Warning; Divided flow compufted t o r  fhi. crors-section. 
warning: The energy lass was greater than 1.0 ft 10.3 mi. between the current and previous crass 

rockion. This nay indicate the need for additional crass secrlona. 

New River Spillway Inundation Study. FCD 97-04 
~ o r t h c  In,mandEullpmf 
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Profrle #2/3 flow CXOSS SECTION OUTPUT 

E.G. EleY lfil 
"el Head !fLl 
W.5. EleY lfti 
crit W.S.  IfCI 
E.G. s lope  ifrlftj 
o ~otal icfa) 
TOP Width Ifti 
"el Total !ft/Sl 
Mar Chl Dpth Iff1 
Conv. Total lcfsl 
Length Wtd. lit1 
Mi" Ch El lfti 
Alpha 
Frctn Loa. lfti 
C d E LOSS ifti 

Element 
W t .  "-Val. 
Reach Len. lfti 
Flow Rrea lsq if1 
Area Isq ftl 
Flow !cfsl 
Top Width lftl 
Aug. Vel. Ift/sl 
Hydr. Depth (ft) 
Con". i"iJ1 - 
wetted per.  (fri 
Shear llb/sq ftl 
Stream Power Ilb/ft 
cum volume lacre-fC] 
Cum SA !acres1 

Warning: The cross-section end pornts had to be extended vertically for the computed water surface 

CROSS SECTION OUTPUT Profile s f u l l  capacity 

Element 
W t .  n-Val. 
Reach Len. iftl 

Tap width lit) 
l i v g .  "el. ift/~i 
Bydr. Depth lfil 
Con". !=fa1 
Wetted Per. lftl 

Cum SA lasreri 

Left 08 Channel Right 08 
0.060 0.035 0.110 

~arn~ng: ?he cross-section end Paints had to be extended vertically far the computed wafer surface 

FLOW DISTRIBUTION OUTPUT Profile Xi13 flow 

Left S t a  Right S t a  Flow Area W.P. i con". Hydr D. Velocity 
lftl lcfsi !sq it1 !€ti iftl itt/s1 

9571.30 9718.95 159.30 83.25 49.99 1.23 1.68 1.91 
LB 9718.95 9862.34 4217.41 540.56 13513 32.44 4.17 6.58 
9862.34 @ "'1 10005.74 5105.81 135.91 143.52 39.28 5.13 6.94 
10005.14 RB 10149.13 3517.42 531.22 111.12 27.06 4.82 6.62 

warning: ~ivided flow computed for this croas-section. 
warning:  he energy loss was greater than 1.0 ft 10.3 mi. between the ~urrent and previous cross 

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

n o w  DISTRIBUTION OUTPUT Profile #2/3 flow 

left St3 
lftl 
9294.00 
9435.65 
9517.30 
LB 9718.95 
9862.34 
,0005.74 
10149.13 
10279.81 
10410.50 

W.P. 
lftl 

58.18 
141.66 
142.57 
1 4 4 . 2 7  

i Conv. Hydr D. Velocity 
!ftl Ift/51 

0.35 1.95 0.711 
1.6" 2.86 0.91 
5.85 6.25 1.52 
10.83 11.46 4.32 
34.22 12.37 4.51 
24.84 10.08 3.95 
0.81 2.70 0.53 
0.61 2 . 2 9  0.47 
0.88 2.81 0.54 

warning: i he crorr-section end points had to be extended vertically for the computed water surface, 

FLOW DISTRIBUTION OUTPUT Profile #full capacity 

Right Sfa Flow 
!it1 lcfsi 
9431.65 110.59 
9517.30 116.05 
9718.95 2104.98 
9862.34 9911.30 
10005.74 10935.2s 
RB 10149.13 8114.66 

Area 
1sq ftl 
166.06 
524.29 
1003.84 
1752.74 
1865.29 
1565.55 
462.30 
108.23 
484.28 

W.P. 
lfti 

68.78 
141.65 
142.55 
144.25 
143.52 
144.90 
130.70 
130.69 
134.71 

Velocity 
Ifi/sl 
1.03 
1.31 
2.10 
5.63 
5.86 
5.16 
0.18 
0.12 
0.79 

warning: The cross-section end pointa had to be extended v e r t r c a ~ y  for the conpured water surface 

e CROSS SECTION RIVER: New River 
RERCH: Lower R9: 9.997 

INPUT 
~escriptian: The expanslon/contiaction coefficients are increased 

New Rwer Spillway Inundation Study, FCD 91-04 
l o r  Iha 113, Zi) and full pmf 



becauJe 
cros. section is located near Lhe 'dell Rd. 

Starion ~levatlon ~ a r s  num- 35 
S t a  Elev Sea €lev SLa Elev SLa 
9340 1214.2 9352.35 1207 9371.82 1204.a5 9401.13 

9482.27 1204.8 9119.13 1204.52 9525.68 1204.1 9516.11 
9684.88 1203.9 9114.68 1205.05 9771.46 1203.31 9815.94 
9851.88 1200.6 9819.59 1200.73 9888.55 1197.27 3904.24 
10055.84 1192.110096.68 1192.3910102.64 1192.6110130.11 
10154.62 1198.4 10166.1 1200.72 10192.1 1201 10346.9 
10522.07 1202.310541.88 1202.2510577.25 1203.2510592.47 

~ i e v  S t a  
1204.48 91146.64 
1203.58 9668.5 
1201.1 9834.4 
1191.7110023.36 
1192.7110164.96 
1201.6510426.32 
1202.8210614.94 

~anning's n Values "urn= 3 
s t a  n vai sra n "a1 st. n val 
4340 .06 9879.59 ,035 10166.1 .I1 

m n k  sta:   eft night lengths: ~efi channel night coeff cantr. ~xpen 
9879.59 10166.1 51 74.24 104 I .5 

cnoss sEcTIalr oulPm Profile XI13 flow 

E.G. ElBV Ifti 
"el Head Iftl 
W . S .  Elev lfrl 

Element 
W t .  "-"el 

Channel 
0.035 
74.24 

1524.61 
1524.61 
13000.00 
289.21 
8.53 
5.66 

204582.4 
271.32 
1.42 
12.08 
505.38 
87.00 

Right 08 

104.00 Reach Len. lftl 
Flow Rrea lsq it1 CrlL H . S .  lfti 

E.G. SloPB IftIfL1 
Q Total ICES1 
Top WldLh lftl 
"el Total Iftlrl 
"ax chl Dpth lftl 
ConY. Total lcfS1 
Length Wtd. IfTI 
Mln Ch El lit) 

R r e ~  lsq fti 
Flaw lcfsl 
Top Width lftl 
*vg. "el. lftlsl 
Hydr. Depth lftl 
Con". 1ciai 
WeLLsd~er. lfLl 
Shear llblsq fti 
stream Power IIbIft ri 
cum v01nme (acre-fti 
cum SA lacreal 

iilpha 
~ r c f n  Lass lfti 
C d E LOSE lfti 

CROSS SECTION OUTPUT Profils 11213 flow 

E.G. ElaY lftl 
"el ~ead lftl 
W.S. EleY lfti 
crit W.S. lfti 
E.G. Slope Iftlfti 
Q Total lcfsi 
Top Width Iff1 
Yel Total IttlS1 
Max Chl Dpth lfti 
can". ~0t.1 icPs1 
length Wtd. ifti 
Min Ch El Ifti 
alpha 
FTctn LOSS lftl 
C i E LOSS Itti 

Element 
WL. "-"a1 

i eft 0s Channel Right 08 
0.060 0.035 0.110 
51.00 74.24 104.00 

2063.00 4140.52 2608.83 
2063.00 4140.52 2608.83 
2281.95 18618.11 2039.95 
528.32 286.51 448.84 
1.11 4.51 0.78 
3.90 14.45 5.81 

126602.3 1016261.0 113176.4 
528.88 289.20 453.30 

~ ~ ~ ~ i ~ ~ :    he cross-section end points had t o  be extended far thecomputed w a t e r  surface. 

CROSS SECTION OUTPUT erafile #full capacity 

E.G. Elev lftl 
"el ~ e a d  lftl 
W . S .  =lev ifti 
crit W.S. lftl 
E.G. Slope lft/fti 
0 Total lCf8l 

Channel 
0.035 
14.24 

11342.61 
4342.61 
25972.29 
286.51 
5.98 
15.16 

11219a1.9 
289.28 
0.50 
3.00 

958.21 
97.83 

Reach Len. lftl 
Flow Rrea 1.4 fti 
Rrea lsa ftl 
Flow !cis1 
Top Width Iftl 
R"4. Vel. Ift1.I 
Hydr. Depth lfti 
Con". Icfrl 
wetted per. ifri 
Shear Ilblsq ftl 
Stream Power Ilblft 51 

Top wldth lfti 
"el Total Iftlli 
Max Chl Dpth lfti 
con". Total lcfsi 
Length Wtd. lftl 
Nln Ch El lfti 
Alpha 
~rctn bass lftl 
C & E LOSS IEtl 

cum volume lacre-fti 
C"" SA 1acresi 

warning:  he cross-section end polnrs had to be extended ~errically for the computed water surface 

FLOW DISTRIBUTION OUTPUT Profile ~ 1 1 3  flaw 

FLOW DISlRIBUTiON OUTPUT Profile 8213 flaw 

L ~ E L  S L ~  ~ight S t a   low ~ r e a  W.P. 8 conv. Hydr D. Veloc1fY 

lfti lft1 lcfsl isq ft) (€ti 
I lff/sl 

9340.00 9519.86 319.51 455.08 168.95 1.65 2.70 0.03 

9119.86 9699.13 115.63 682.15 119.89 3.11 3.80 1.05 

N.W mer svi~iwsy study. FCD 97.04 
For 111. Ill, Y) and full vmf 
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E.G. Slope lff/ftl 
0 Total lsfsl 
Top Width lfti 
vei Total ltt/El 
Max Chl Dpth lft! 
ConY. Total lcfsi 
length Wtd. lfti 
Nin Ch El lft! 
Alpha 
rrctn ~ o s s  lit! 

0 . 0 0 0 5 1 3  Area ISq it1 
33000.00 Flaw IcfPi 
1075.02 Top WIdth IEtl 

4.25 Rvg. Vel. lft/si 
17.19 Hydr. Depth (ftl 

1403096.1 Con". lcfs! 
1.00 wetted Per .  lftl 

1191.00 Shear Ilblsq ftl 
1 1  Stream Power llblft si 

cum volume lacre-ftl 
Cum SR (acres) 

warning:   he cross-section end points had to be extended vertically far the computed water surface. 
warning:  he velocity head has changed by mors than 0.5 fk 10.15 mi.  his may indicate the need for 

eddiflonal cross sections. 
warning: ?'he conveyance ratio (upstrean conveyance divided by downstream conveyancsl is less 

than 0.7  or g r e i L e r  than 1.4. This may indicate the need for addiri0n.l crass sections. 

FLOW DISTRIBUTION OUTPUT Profile Hl/3 flow 

lirsa W.P. 8 con". H Y ~ X  D. Velocity 

FLOW DISTRIBUTION OUTPUT Profile P2/3 flaw 

left SLa 
lftl 
9334.00 
9510.85 
9687.70 
LB 9864.55 
9957.15 
10069.75 
10172.35 
10251.24 
10330.13 

~ i g h t  S t a  
let1 
9510.85 
9687.70 
9864.55 
9961.15 
10069.75 
RB 10172.35 

Flow 
lcfsl 

393.56 
532.55 
715.89 
6403.20 
8216.62 
6305.79 
153.13 
134.91 
144.28 

Area 
1sq It! 
470.80 . 
561.12 
670.12 

1457.19 
1 6 7 1 . 8 3  
1414.56 
274.16 
254.11 
269.82 

FLOW DISTRIBUTION OUTPUT Profile Hfull capacity 

Lef t  s t e  
lft! 
9334.00 
9510.B5 
9681.70 
LB 9864.55 
9961.15 
10069.15 
10112.35 
10251.24 
10330.13 

Area 
isq ftl 
582.35 
672.66 
781.66 

1521.90 
1742.55 
1509.21 
324.52 
304.47 
319.58 

W.P. 
lfti 

179.51 
176.85 
176.86 
104.84 
102.60 
104.91 
78.90 
18.89 
82.45 

W.P. 
lfti 

180.14 
176.85 
176.86 
104.84 
102.60 
104.97 
78.90 
1 8 . 8 9  
83.08 

Hydr D. 
lfti 
3.29 
3.80 
4.42 

10.83 
16.98 
14.71 
d.11 
3.86 
4.05 

warning:  he cros3-section end points had to be extended vertically for the computed water surface. 
warning:   he velocity head has changed by nors than 0.5 ft 10.15 n).  his may Indicate the need for 

additional cross sections. 
Warning; The conveyance ratio (upstream convsysnce divided by downstream conveyancsl is less 

than 0.7 or greater than 1.4.  his nay indicate the need for additional cr0.s sections. 

BRIDGE RIYER: New River 
REACH: LoWBT RS: 9.971 

INPUT 
Description: 
~ i s t a n ~ e  from upstream xs - 1 
OecklRaadway Width - 115 
weir coefficient - 2.68 
Bridge Dsck/Ro.dway Skew - 
Upstream DeckIRoadway Coordinates 

"urn- 9 
s t a  HI card LO cord sta ili cord 1.0 cord S L ~  HI cord Lo cord 
9334 1204.9 0 9589 1206.8 0 9600 1206.15 0 

9738.64 1206.5 0 9864 1206.67 1206.61 9864.01 1206.67 1200.24 
10177.99 1206.67 1200.24 10178 1206.67 1206.6110409.02 1204.01 0 

! l n s l r ~ n r n  R ~ i n o s  CTOSS Section Data 

Manning's n Values "urn- 3 
sta n val S L ~  n val ste n Val 

9334 ,06 9864.55 ,03510172.35 .ll 

m n k  sta;  eft ~ i g h t  coeff contr. ~xpsn. 

New ~ i v e r  Spillway Inundation Study, FCD 97.04 
Fortha 113,211 and hi1 pmf 

Page 184 of277 



9866.1510172.31 . 3  . 5  

Downstream DecLlRoadway Coordinates 
",,m= 

s t a  "i cord LO card Sta HI cord LO cord sia HI cord LO cord 
9334 1204.9 0 9589 1206.8 0 9600 1206.75 0 

9738.64 1206.5 0 9 8 6 4  1206.67 1206.61 9864.01 1 2 0 6 . 6 1  1200.24 
10177.99 1206.57 1200.24 10178 1206.67 1206.6110409.02 1204.01 0 

Downstream Bridge Croa.5 Section Data 
station ~levarion ~ a t a  nun= 24 

518 Elev S t a  Elev S t a  Elev sta  lev S C ~  =lev 
9380 1205.9 9385.73 1205.03 9d16.73 1205.06 9 4 e 4 . 3 3  120e.16 9 4 9 4 . 1 9  1704.4 

9505.19 1204.6 9595.82 1204.02 9663.5 1203.88 9691.98 1204.37 9803.99 1 2 0 4 . 4 3  
9841.32 1204.2 9865.41 1203.19 9895.12 1191.1810053.77 1190.710088.68 1190.47 
10125.43 1190 .510135 .81  1194.07 10143.3 1194.05 10158.4 1203.0310186.21 1204.11 
1Ol197.69 1204.210206.53 1203.7510221.53 1203.610267.41 1204.01 

Manning's n values """I- 3 
sea n "a, sta n Val $La n Val 
9380 .06 9865.41 ,035 10168.4 .11 

Bank S t a :  left ~ight coeff conrr. ~ x p a n  
9865.41 10168.4 . 3  . 5  

~ ~ s r r e e m  Embankment ride slope 2 horiz. to 1.0 vertical 
 owns stream ~ m b a n ~ m e n f  s ~ d e  slope . . 2 horir. t o  1.0 vertical 
Maximum allowable Submergence for weir flow = .95 
Elevation at which weir flow begins = 1204.01 
Enera? head used in soillwav desian 
spiliiay height used in design 

. 
weir crest shape = &road crested 

Number of Piefs = 4 

Pier Data 
Pier station upstream. 
upstream n m -  2 

Width Ele" Width 
1.17 1190 1.17 

Downstieam nu*= 2 
Width E l e v  Width 
1.17 1190 1.17 

Pier Data 
Pier Station Upstream= 9971 Downsiream- 9971 
up8ttrean num- 2 

WldLh Elev Width Ele" 
1.17 1190 1.17 1202 

D a w n ~ r r e ~ l ~  nun= z 
Width Elev Width Blev 
1.17 1190 1.17 1202 

Pier Data 
Pier station upstream- 1003, 
upstream nwn- 2 

Width Elev WidLh Elev 
1.17 1190 1.17 1202 

Downstream nun- 2 
Wldth Ele" Width Ele" 
1.17 1190 1.17 I202 

Number of  ridge caeificienr s e t s  = 1 

low Flow Methods and Data 

High Flow Method 
Pressure and weir flaw 

Submerged Inlet Cd 
Submerged Inlet + Outlet Cd = . 8  
Max low Cord = 1200.24 

Add Friction camvanenL Lo Momentum 
DO not add Weight component Lo Monenrum 
class B flow critical depth computations use critical 

inride the bridge a t  the upstream end 
Criteria to check for pressure flow - opstream energy 

BRIDGE OUTPUT Profile XI13 flow 
opening : Bridge 41 

depth 

made 

N W  River Spillway Inundation Study. PCD 9704 
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INPUT 
~escriptian: The expansionfcontraciion coefflc>enis are  increased 
because 

cross section is located near the Bell Rd. bridge 
station  levat ti on uata num- 24 

SLa Elev S t a  Elev Sia F l r v  S i r  ilOxi P7-u 

~ e n k  s t = :  Left night ~engths:  eft channel ~ighi coeii cantr. mpan 
9865.41 10168.4 2 2  27.43 28 . 3  . 5  

CROSS SECTION OUTPUT Profile Ulf3 flow 

E.G. Elev Ifti 1198.28 Element Left OB Channel Right 08 
Y e l  Head IfLl 0.99 W e .  "-Val. 0.031 
W.S.  lev lfti 1197.29 ~ e s c h   en. ifri 22.00 21.43 28.00 
Crit W.S. lfti 1195.38 Flaw Rrea isq fLi 1624.30 
E.G. Slope Iitffti 0.003323 Area lsq it1 1624.30 a mtal icrsi 13000.00 ~ i o w  icrsi 13000.00 
Top Width iftl 272.34 Top Width [ftl 272.34 
Vel Totel iftfsi 8.00 Avg. Yel. [ff/si 8.00 
Mix Chl Dpth lftl 6.82 Hydr. Depth ifil 5.96 
Conv. Total Icfsl 225501.1 Con". [cfs] 225501.1 
Length Wtd. Iff1 27.43 Wetted Per. lit) 274.68 
 in ch EI (fri 1190.47 shear llbfrq frl 1.23 
Alpha 1.00 stream power Ilblfi s) 9.82 
~ r c r n  ~ o a s  ifii 0.09 cum volume iacie-ftl 11.48 4 9 7 . 3 a  
C 6 E LoJJ iftl 0.02 Cum SR iscreel 3.39 85.70 

CROSS SECTION OUTPUT Proflle U213 flow 

E.G. EleY lffi 1201.33 Element Left OB Channel Right OB 
Ye1 Head Ifii 1.52 W t .  n-Vdi. 0.035 
W.S. Elev Iff1 1199.81 Reach Len. iftl 22.00 21.43 28.00 
Ciii W.S. lftl 1197.37 Flow Area isq it1 2328.23 
E.G. Slope Iftlftl 0.003351 area (sq ft] 2328.23 
Q Total IcfJl 23000.00 F l o w  lcfsl 23000.00 
Tap Width ifti 285.63 Top W~drh Ifti 285.63 
Vel Total Iftlsl 9.88 A-vq Val. (ftfsi 9.88 
Max Chl Dpfh (fii 9.34 Hydi. Depth lftl 8.15 
Conv. Total lcfsl 397312.1 Con". lcfsl 397312.1 
length Wrd, lfti 27.43 Wetted Per. (it] 288.91 
Min Ch El lftl 1190.47 Shear Ilblsq fil 1.69 
~lpha 1.00 Stream power ilblft si 16.66 
~ r c r n  LOSS iff) 0.10 cum volume iacre-ft) 26.10 734.1a 
C & E Loss Ifil 0.04 Cum SR (acres1 3.58 91.15 

CROSS SECTION OUTPUT 

E.G. Elev I P t ,  
v-I ~ e a d  (err 
W.S. EleY lfL1 
crit W.S. ifti 
E.G. Slope Iftlftl 
Q Total lcfal 
Top Width lit1 
"el Total Iitfsl 
Max Chl DDth 1fLl 
can". iCf.1 
Length WLd. ifti 
Min Ch El iftl 
Alpha 
Frctn Lass Iftl 
C 6 E lass Ifti 

Profile #full capacity 

~~-~~ - ~~ .  
W t .  ,,-Val. 
Reach Len. Ifti 
Flow Rrea lsq ft] 
Ares 1sq fLi 
Flow Icfsi 
Top Width lfti 
A"9. "el. IPLIsl 
Hydr. Depth (fii 
Con". icfs) 
Wetted Per. ifti 
Shear Ilblsq ftl 
Stream Power Ilblft si 
cum vo1vme lacre-fil 
Cum SA lacresi 

FLOW DISTRIBUTION OUTPUT Proflle #If3 flow 

left sta ~ i g h t  sta FIOW ~ r e a  W.P. 8 can". nydr D. velocrty 
ifti Ifti lcfni (sq frl lftl (ftl (itfsi 
LB 9865.41 9966.41 3753.19 488.76 87.58 28.81 5.66 1 . 6 8  
9 9 6 6 . 4 1  10067.40 5515.88 651.87 101.00 42.43 6.45 8.46 
10067.40 RB 10168.40 3130.93 183 .69  85.10 28.10 5.69 7.71 

FLOW DISTR1BUTION OUTPUT Profile X213 flow 

left Sfa Rlght SLa Flow Area W.P. i ~ a n v .  "ydr D. ~elocity 
Ifti lcfsi irq ftl Ifti Ifti irt/si 

LB 9 8 6 5 . < 1  9966.41 6748.99 714.60 94.32 29.34 7.71 9.44 
9956 .41  10067.40 9588.54 906.70 101.00 41.59 8.98 10.58 
10067.40 RB 10168.40 6662.41 106.92 93.60 28.97 7.68 9.42 

New River Spillway Inundation Study, FCD 97-04 
For the 1% ZI sad hril pmf 



FLOW DISTRIBUTION OUTPUT Profile #full capacity 

Left Sia Rioht S t 8  Flow Rrea W.P, i can". ~ y d r  D. velocity -~~~ ~ 

Iftl If0 lcfsi 1sq ftl lfti lfti Iftlsl 
LB 9865.41 9966.41 9771.19 897.79 99.46 29.61 9.22 10.88 
9966.41 10061.40 13598.09 11OL.41 101.00 4 1 . 2 1  10.91 12.35 
10061.40 RB 10168.40 9630.32 889.48 99.32 29.18 9.13 10.83 

CROSS SECTION RIVER: New River 
m C H :  Lower RS: 9.953 

INPUT 
 he expansianlcontracrion coefficients are increased 

hecause 
cross section is located near the s e n  ~ d .  bridge. 

nun- 31 
Elev St* 

1207.02 9412.27 
1203.71 9593.86 
1201.11 9724.31 

1201 9810.35 
1190,5410093.86 
1201.110174.21 
12O2.9110375.06 
1202.85 

~anning's n values "urn= 3 
St8 n Val sta n Val s t a  n Val 
9382 .06 9870.31 .03510185.91 .11 

Bank S t a :  Left Right Lengths; LefL Channel Right Coeff Contr. Expan. 
9810.3510185.91 115 189.16 215 - .3 . 5  

CROSS SECTION OUTPUT 

E.G. Elsv lftl 
ve, Heid lit1 
W.S. ElsY lftl 
ciir W.S. lfti 
E.G. Slope Iftlfti 
a Total icfsi 
Top Width lfti 
"el Total Iftl~l 
Max Chl D p t h  Iff1 
Conv. Total lcfsi 
Length Wtd. lftl 
Min Ch El lftl 
Alpha 
FrcLn Loss lfti 
C b E lass Ifti 

Profile #I13 

1198.17 
1.05 

1197.12 
1195.29 

0.003497 
13000.00 
264.12 

8 . 2 2  

Element 
W t .  "-Val. 
 each   en. ifei 
FIOW Area lrq fti 
Ared lsq ftl 
Flow lcfsi 
Top Width lfL1 
iivg. Vel. lftlsl 
Hydr. Depth lfti 
Con". lcfsl 
Wetted Per. lftl 
Shear llblsq ftl 
S t r e a m  Paver Ilblft sl 
Cum "Olume lacre-it1 
cum 5% lacreal 

Channel 
0.035 
189.16 
1581.19 
1581.19 
13000.00 
264.12 

8.22 
5.99 

2198a1.6 
266.80 

1.29 
10.64 
496.33 
85.53 

Right 08 

215.00 

Warnina: The velacitv head has changed by more than 0.5 ft 10.11 mi. This may indicate the need for 
~ - ~ ~ - ~  * 

additional Eross sections. 
warning: conveyance ratio lupsrresm conveyance divided by downstream conveyance) is less 

than 0.7 greater than 1.1.   his Indicate the need for additional cross sections. 
warning: energy loss war  greater ihan 1.0 ft 10.3 n ~ .  between the current and previous cross 

section. i his may indicate the need far additional cross sections. 

CROSS SECTION WTPUT 

E.G. Elev Ifti 
Ye1 Head lfti 
W.9. EleY Ifti 
crir W.S. lftl 
E.G. Slope Iftlftl 
Q ~otal Ices) 
Tap Width lftl 
vei Total Iftlsi 
Max Chl Dpth lfti 
Conv. Total lcfsi 
Length Wtd. lfti 
nin ch EL ifti 
Alpha 
rrcrn ~ o s s  ifti 
c L e ~ o s s  ifti 

Profile W213 flow 

Element 
W i .  "-Val. 
Reach Lsn. lftl 
n o w  l i r s a  ~ s q  fri 
Area lsq ftl 
Plow ICfSl 
Top Width lftl 
Avg. Val. lft/oi 
Hydr. Depth lftl 
Con". lcfsi 
Wetted Per. Iftl 
Sheat- Ilblaq fti 
Stream Power llhlft si 
CY" VOl".S lacre-fti 
cum SR (acres) 

channel Right OB 
0.035 
189.16 215.00 
2237.30 
2237.30 

warning:   he velocity head has changed by more than 0.5 ft 10.15 ml.   his nay indicate the need for 
additional cross sections. 

warning:  he conveyance ratio lupstream conveyance divided by downstream conveyance] is less 
than 0.7 or greater ihan 1.4. This may indicate Lhe need for additional crass sections. 

warning; energy 10s. was greater than 1.0 ft 10.3 mi. between the current and previous cross 
section. This nay indicate the need for additional crass sections. 

CROSS SECTION OUTPUT prorile #full capacity 

E.G. Elev Ifti 1203.63 Element Left 08 Channel Right 08 
Vel Head lftl 2.12 Wt. "-Val. 0.060 0.035 
W.S. Elev lfti 1201.51 Reach Len. lftl 175.00 189.16 215.00 
Crit W.S. lfti 1199.07 Flaw Area lsq ftl 116.28 2788.89 
E.G. Slope Iftlfti 0.003798 Area lrq it1 176.28 2788.89 
Q Total lcfsl 33000.00 Flow lcfel 259.38 32740.62 
Top Width lftl 415.28 Top Width lfti 186.18 289.09 

New River Spillway l~iundalion Study, FCD 97.04 
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Wax Chl DPth lfti 
Con". Total lcfsi 
~enath wtd. ifri 

Alpha 
~rctn loas lfrl 
C I. E LOBS lftl 

~ ~ 

12.13 ~ $ r .  mpth Ifi) 0.95 9.65 
535469.4 Canv. lcfsl 4208.8 531260.6 
188.93 Wetted Per. Ift) 186.23 293.43 
1189.38 Shear Ilblsq fti 0.22 2.25 

1.10 Stream Power ilh/ft s, 0.33 26.46 
0.98 Cum Volume lacre-ftl 34.39 939.80 10.86 
0.45 Cum SR (acres1 4 . 5  96.20 9.74 

warning: Divided flow computed for this cross-section. 
Warning: The velocity head has changed by more than 0.5 ft 10.15 ml. This may indicate the need for 

additional cross sections. 
Warning: The conveyance ratio (upstream conveyance divided by downstream conveyancel is less 

than 0.7 or greater than 1.4. This may indicete the need for additional cross sections. 
Warning: The energy loss was greater than 1.0 ft 10.3 mi. between the current and previous cross 

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

FLOW DISTRIBUTION OUTPUT Profile X1/3 flow 

 eft sra night sra FIOW ~ r e a  W.P. s con". ~ y d r  D. velocity 
iftl lft) isfs) ~ s q  fri ifti lftl lft/si 

LB 9 8 1 0 . 3 5  9975.54 4295.81 539.24 95.01 33.04 5.75 7.G 
9975.54 10080.72 5859.62 676.65 105.19 45.07 5.43 8.66 
10080.72 RB 10185.91 2844.55 365.30 66.60 21.88 5.60 1.79 

Warning: The velocity head has changed by more than 0 . 5  ff lO.15 nl. This may indicate the need for 
additional ~ ~ 0 5 4  sections. 

warning:  he conveyance ratio lupstream conveyance divided by downstream conveyance) 1s less 
than 0.7 or greater than 1.4. This nay indicate the need for additional cross sections. 

warning: The energy loss war greater than 1.0 ft (0.3 ml. between the current and pievious cross 
section. This nay indicate the need for addition., cross sections. 

PLOW DISTRIBUTION OUTPUT Profile 62/3 flow 

Left S t a  Right St8 Flow Area W.P. % Conv. Hydr D.  Velocity 
If f 1  1ft1 icfsl iaq ft1 Ifti lftl ift/s) 
LB 9870.31 9975.54 7693.46 7 1 3 . 5 9  101.04 33.45 1.19 9.95 
9 9 7 5 . 5 4  10080.12 10218.96 932.13 105.19 44.43 8.86 1 0 . 9 5  
10080.72 RB 10185.91 1087.58 511.17 73.54 22.12 7.41 9.57 

Warning: The velocity head has changed by more then 0.5 ft 10.15 mi. This may indicate the need far 
additional cross sections. 

warning:  he conveyance ratio lupstream conveyance divided by downstream conveyance) is leas 
than 0.7 or greater than 1.4. ~ h l s  may indicate the need for additional cross sections. 

warnlng: m e  energy loss was greeter than 1.0 ft 10.3 n). between the current and previous cross 
section. This may indicate the need for additional cross sections. 

mow DISTRIBUTION OUTPUT Profile Xfull capacity 

Left S t a  Right Sta Flow Area W.P. h Conv. Hydr D. Velocity 
lftl lfti icfsl 15q Etl lftl ifti Iftill 
9382.00 9810 .35  259.38 176.28 186.23 0.79 0 . 9 5  1.47 
18 9870.35 9975.54 11082.77 972.55 105.91 33.58 9.38 11.40 
9971.54 10080.12 14473.21 1138.36 105.19 43.86 10.82 12.71 
10080.72 RB 10185.91 7184.64 677.97 82.33 21.77 8.45 10.60 

Warning: Divided flow computed far this crosa-section. 
Warning: The velocity head has changed by more than 0.5 ft 10.15 n) .  ~hir may indicate the need for 

additional crass sections. 
Warning:  he conveyance ratio iupstream conveyance divided by downstream conveyance) Is less 

than 0 . 7  or greater than 1 . 4 .   his may indicate the need for additional cross sections. 
warning:   he energy loss was greater than 1.0 PL 10.3 mi. between the current and previous cross 

section. ~hia may indicate the need for additional cross sec~ions. 

CROSS SECTION RIVER: New River 
REACH: lower RS: 9.908 

INPUT 
~escrrptlon:   he expansionicontraction coefficients are increased 
because 

CIOSS section is located near the Bell Rd. bridge. 
Station Elevation Data nun= 43 

st8 ~ i e v  ~ t a  ~ i e v  s t a  ~ i e v  s t a  =lev sta 
9 4 1 9  1214 9458.13 1204.81 9469.16 1202.8 9509.01 1202.99 9533.71 

9 5 3 5 . 4 6  1202.3 9613.28 1202.95 9518.57 1198.85 9645.54 1198.71 9693.55 
9699.65 1199.4 9711.94 1199.36 9721.18 1198.77 9737.04 1198.72 9149.36 
9789.16 1198.3 9824.32 1196.85 9831.87 1196.22 9839.16 1194.21 9810.44 
9869.71 1196.3 9882.4 1196.38 9900.2 1193.67 9907.13 1194.61 9915.24 
9927.43 1190 9932.44 1189.8210003.11 1189.1310019.45 1189.47 10121.4 
10138.47 1198.810162.78 1199.9410172.91 1200.0110215.44 1200.3810241.56 
10299.09 1201.110327.48 120110402.04 1201.1310422.95 1201.3510506.02 
10527.75 1201.610553.27 1200.8910573.71 1201.4 

~~ ~~ . ~ ~~ ~ - ~ ~ -  
s t a  n "81 S t a  n V a l  Sea n Val 
9819 . 0 6  9 8 8 2 . 4  ,01510138.47 .11 

~ a n k  5 t i :   eft ~ight Lengths: Left channel ~ight coefi contr. sxpan. 
9882.410138.47 120 103.32- 65 .3 .5 

CROSS SECTION OUTPUT Profile HI13 flow 
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E . G .  Elev iftl 
"el ~ e c d  lfri 
W . S .  Elev Iff1 
crit W.S. Iftl 
E.G. Slope Iftlftl 
O Total lcfsl 
Top Width iftl 
"el Total ,fi/sl 
Max Chl Dpth lftl 
Can". Total icfrl 
length Wfd. IfLl 
Min Ch El Iff1 
Alpha 
r r c t n  Loas ifL1 
c i E LOSO ifri 

1196.81 EIemsnL 
2 . 2 5  W t .  n-Val 

1194.56 R.ach Len. lftl 
1194.56 Flow Area lsq ffl 
0.010693 Area lsq ffl 
13000.00 Flow lcfrl 
251.92 Top Width iftl 
11.99 Avg. Vel. lft/sl 
5.51 Hydr. Depth lftl 

125683.5 Can". lcfsl 
103.32 Wetted Per. lfil 
1189.05 Shear Ilblsq ftl 

1.01 stream power ilblit sl 
1.05 Cum volume (acre-ftl 
0.06 Cum SA lacrerl 

Channel 
0.035 
103.32 
1078.70 
1078.70 
12993.02 
235.30 
12.05 
4.58 

125615.0 
231.45 

3.03 
36.55 
490.55 
84.45 

warning;  he energy equation could not be balanced within the specified number of iterations. The 
program vssd critical depth far the water surface and continued on with the calculationr. 

Warning: Divided flow computed for this cross-section. 
"arning:   he energy loss was greater than 1.0 ff 10.3 .I. between the current and previous cross 

seetian. ~ h i a  may indicate the need for additional crass sections. 
warning: ~uring the standard step iterations, when the assumed water surface was set equal to 

c r ~ ~ i ~ a i  depth, the  calcvla~ed water surface came back below ~riricul depth. ~ h l s  indicates 
that there is not a valid subcritical answer.  he program defaulted to critical depth. 

CROSS SECTION OUTPUT 

E.G. Elev Iftl 
Vel Head Iff1 
W.S. E l e v  lftl 
crit W.S. ifL! 
E.G. slope lft~fri 
0 Total i C f s ,  
rop~iidrh ifrl 
Ye1 Total Iftlsl 
Max Chl Dpth iftl 
Con". Total icfsl 
Length WLd. iftl 
Mi" Ch El lftl 
Alpha 
Frcrn Loss iftl 
C L E l i o s l  (ELI 

Elemenr 
WL. "-Val. 
Reach Len. iftl 
 low area isq ftl 
Area isq ELI 
Flow lcfsl 
Top Width lit! 
m y .  v e l .  ~fr/si 
~ydr. negth ifri 
Can". lcfsl 
wetted p e r .  (fri 
Shear Ilblrq ftl 
Stream Power Ilblct $ 1  
cum volume 1acie-ftl 
cum sa lecresi 

Right 08 

65.00 

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

warning:   he velocity head has changed by more than 0.5 fr  10.15 ml. 'chis may indicate the need for 
additional crors  secirons. 

marning: ?he energy loss was greater than 1.0 ft 10.3 nl. between the current and previous cross 
ssction.  his may indicate the need for additional cross sec~lons. 

warning: ~uring the standard step iterations, when the assumed water surface war s e t  equal to 
critical depth, the calculated water aurface came back below critical depth. This indicates 
that there is not a valid subcriLi.al answer. The program defaultsd to critical depth. 

CROSS SECTION OUTPUT Profile #full capacity 

E.G. Elev Iftl 
vel ~ e a d  if=! 
W.S. EleY ifti 
CrlL W.S. iftl 
E.G. Slope (ft/ftl 
0 Total lcfs) 
Top Width (ftl 
Ye1 Total iftlsl 
Max Chl Oath Iftl 
Can". Total iCPs1 
length Wtd. IfLl 
Min Ch El lftl 
Alpha 
FIctn Loss lftl 
C L E LnIs  iftl 

Element 
Wt. "-Val. 
Reach Len. lftl 
Flaw Area lsq ftl 
A r e a  lsq Ctl 
Flow Icfsl 
Top Width iftl 
avg. Val. Ift/iil 
Hydr. Depth lftl 
Con", ICfSl 
wetted per, lfrl 
Shear llb/sq ftl 
Stream Power iIb/ft el 
cum "Olume lacre-ft! 
Cum 52 lacrsrl 

 eft 08 channel Right 08 
0.060 0.035 
120.00 103.32 65.00 
220.08 20B1.87 
220.08 2081.81 
829.61 32170.35 
100.81 255.69 
3.77 15.45 
2.18 8.14 

9145.0 354603.9 
101.26 259.07 
1.12 4.13 
4.21 63.81 
33.60 329.22 10.85 
3.57 95.01 3.14 

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

~arning:  he velocity head has changed by more than 0.5 tt 10.15 m i .    his may indicate the need far 
additional CrOaS ~ections. 

warning: ?he energy loas was greater than 1.0 ft 10.3 m i .  between the ourrsnt and previous cross 
section. This may indicate the need far additional cross sections. 

warning; ~uring the standard step iterations, when the assumed water surface was set equal to 
critical depth, the calculated water surface came back below critical depth. This indicate8 
that there is not a valid rubcritical answer.  he program defaulted ta critical depth. 

FLOW DISTRIBUTION OUTPUT Profile $113 flow 

 eft ~ t a  night sta F ~ O W  nrea W.P. $ con". ~ y d r  D. Velocity 
Iftl lftl ICfSI 1sq ftl lftl Iftl Iftl~l 
9419.00 9882.40 6.98 5.63 16.69 0.05 0.34 1.24 
LB 9882.40 9967.76 2326.54 242.05 72.69 11.90 3.36 9.61 
9967 .75  10053.11 5919.05 451.39 85.36 45.53 5.30 13.10 
10059.11 RB 10138.47 4147.43 384.67 73.40 36.52 4 3 4  12.34 
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warning:   he energy eguatlon could not be balanced withln the specified number of iterations.   he 
prosram used critical depth for the water surface and continued on with the calculations. 

warning: ~ivided flaw computed for this cross-section. 
Warninri: The enera" loss was qreater than 1.0 fi 10.3 ml. between the current and orevious ciass .. 

- section.  This may indrcate the need for additional cross rect lons.  
warning: During the standard step iterations, when the assumed water surface was set equal to 

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

FLOW DISTRIBUTION OUTPUT Profile "213 flow 

lftl 
9419.00 
LB 9882.dO 

W . P .  
lit1 

58.22 
86.20 
85.35 
83.91 

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

Warning: The velocity head has changed by more than 0.5 ft 10.15 mi. This nay indicate the need for 
additional cross secllons. 

Warning: The energy lass was grester than 1.0 ft 10.3 ml. between the current and previous crass 
section. This nay indlcaie the need for additional cross sections. 

warning: ~uring the standard step iterations, when the assumed water surface was set equal to 
critical depth, the calculated water surface came back below critical depth.  his indicates 
that there is not zi valid Eubcrirical answer. The program defaulted to critical depth. 

FLOW DISTRiBUTION OUTPUT Profile Xtull capacity 

 eft s t a  ~ight s t a   low .area W.P. 8 con". , ~ydr D. velocity 
lftl (ftl lcfrl 1rq ftl Iftl Iftl IPtIsl 
9419.00 9882.40 829.65 220.08 101.26 2.51 2.18 3.77 
LB 9882 .40  9967.76 1155.51 574.38 86.20 23.10 6.13 13.50 
9967.16 10053.11 13626.04 795.25 85.36 10.68 9.32 16.88 
10053.11 RB 10138.47 10988.80 712.25 87.51 33.30 8.38 15.43 

warning: ?he energy equation could not be balanced wlthin the specified numbei of iterations. ?he 
proglidm selected the wafer surface that had the least amount of error between computed 
and assumed values. 

Warning: The velocity head has changed by mre than 0.5 ft 10.15 in). This may indicate the need for 

a additional cross sections. 
Warning: The energy loss war greater than 1.0 ft 10.3 mi. between the current and previous cross 

section. This nay indicate the need for additronal cross sections. 
warnlng: During the standard step iterations, when the assumed water surface was s e t  equal t o  

critical depth, the calculated water surface came back below critical depth.  his ind~cates 
that there is not a valid subcritical answer. The program defaulted to critical depth. 

CROSS SECTION RIVER: New River 
REACH: lower R S :  9 .889  

INPUT 
Dercrlpfion: The expansion/contrsctian coefficients are 
because 

cross section is located near the Bell Rd. 
station ~ievation aate num- 35 

S t a  Elev Sta Elev Sta Elev Sta 
9460 1228 9468.24 1226.05 9553.91 1200.17 9589.84 

9651.04 1197.9 9132.86 1197.75 9751.05 1197.6 9819.32 
9864.97 1201.4 9886.03 1191.96 9901.7 1196.38 9917.39 
9959.08 1188.6 9915.51 1187.11 9991.59 1185.4210008.22 
10108.11 1186.11011$.59 1189.86 10129.9 119810140.46 
10184.51 1198.110210.58 1198.4110270.51 1199.5110309.73 
10438.49 1199.310496.31 1198.66 10529.6 1200.1710543.25 

increase* 

bridge. 

BanX Sta: Left Right Lengths: Left Channel ~ighr coefi cants. ~xpan. 
9864.97 10129.9 485 501.31 495 .3 .5 

CROSS SECTION OUTPUT P r O f r l e  #1/3 flow 

E.G. Elev .Ifti 1194.89 Element left 08 Channel Right 08 
Vel Head lftl 3.68 W t .  "-Val. 0.035 
W.S. Eiev lit1 119i.22 Reach Len. lftl 485.00 101.31 495 .00  
Crit 9I.S.  lit1 1192.07 Flow iirea Iaq ft) 8 4 4 . 5 9  
E.G. Slope lftlftl 0.018323 Area (sq ft] 844.59 
Q Total lcfsl 13000.00 Flow icfsl 13000.00 
Top Width lfti 190.00 Top Width lit] 190.00 
"el Total lftlsl 15.39 Rvg.  "el. lfL/sl 15.39 
Max Chl Dpth lfii 5.80 Hydr. Depth lftl 4.45 
Con". Total lcfsl 96038.8 Con". Icfsl 96038.8 
Length Wtd. (ftl 501.31 Wetted Per. Ifti 192.68 
Nin Ch El lftl 1185.42 Shear IIbIaq ti, 5.01 
Alpha 1.00 Stream Power IIhlft s] 77.18 
FXCLD LOES (ffl 1.50 Cum Volume iacre-it1 17.46 4 8 8 . 2 1  
C 6 E LOSs Iff) 0.43 Cum SA lacres) 3.34 83.94 

Warning: The velocity head has changed by mare than 0.5 ft 10.15 ml.  his may indicate the need for 
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crass sections. 
warning:   he energy loss was g r e a t e r  thsn 1.0 ft 10.3 ml. between the current and previous cro3s 

restion. ~ h l s  may indicate the need for additional cross sections. 

CROSS SECTION OUTPUT 

E.G. Elev Iftl 
Vs1 Head (ELI 
W . S .  ElsY Ift) 
crit W.S. lftl 
E.G. Slope Ifilftl 
O Total IcfSl 
Top Width lit1 
"el Total Iftlsl 
Man Chi Dpth lftl 
Conv. Total Icfsl 
length Wtd. Iftl 
Win Ch El lftl 
Alpha 
Frctn loss lftl 
C i E 1099 lftl 

flow 

Element 
WL. "-Val. 
Reach Len. lfil 
Flaw Rrea lsq ELI 
Area isq ftl 
 law jcfrl 
Top Width Iff1 
iiug. "el. ~ f r ~ s l  
Hydr. Depth Iftl 
Can". ICES1 
wetted Per. lftl 
Shear Ilblrq ftl 
Stream Power Ilblft 51 
Cum Volume iacre-ftl 
Cum SR lacresl 

Left 08 Channel Right 08 
0.035 

485.00 501.31 495.00 
1370.14 
1310.14. 

23000.00 
201.71 
16.79 
6.79 

206001.2 
205.59 

varning:   he vslosiry haad has changed by amre than 0.5 fi 10.15 ml.  his may indicate the need for 
additional crasp sections. 

warning: me energy lass was greater than 1.0 fr 10.3 mi. between the current and previoua cross 
section.  his may indicate the need far additional cross sections. 

CROSS SECTION OUTPUT 

E.G. Elsv lftl 
Vsl Head lftl 
W . S .  E1.Y Iff1 
CZit W.S. Iff1 
E.G. 51alle lft/ftl 
a Total ~cfsl 
Top Width Iftl 
vel ~orol lftlrl 
Max Chl Dpth lftl 
Can". Total ICfsl 
Lsnath Wtd. Iff) 
~in.ch El lftl 
Alpha 
Frctn Lass lftl 
C d E LO55 (EL/ 

Element 
we. " -Va l .  
%each Len. ifti 
Flow Rrea lsq ftl 
Area 1sq ft) 
Flaw lcfsl 
Top Width lftl 
livg. "el. Iftlsl 
Hydr. Depth lit1 
con.,. lcfsl 
wetted Per. ifti 
shear Ilblsq Ptl 
Stream Power Ilblft 
cum "alums iacre-ftl 
cum SA (acres1 

Channel Right 08 
0.035 
501.31 495.00 
1966.42 
1955.42 

33000.00 
229.02 
16.78 
8.59 

345164.8 
233.91 
4.80 

warning: b he v e l o c i ~ ~  head has changed by more than 0.5 ft 10.15 mi.   his may indicate the nsed for 
additional crass  sections. 

warning:   he meray lass was greater than 1.0 fr (0.3 batween the current and previous cross 
section. ~ h l s  nay indicate the need far additional crass sections. 

FLOW DISTRIBUTION OUTPUT Protile #!I3 flaw 

~ e f r  s t a  ~ight s t a  PIOW Rrea W.P. a con". ~ y d r  D. velocity 
lftl IftI Icfsl isq ftl Ifti lftl lftlrl 
IiB 9864.97 9953.28 1086.26 81.38 21.19 8.36 3.34 12.43 
9953.28 10041.59 6d53.77 408.09 88.50 49.64 4.62 15.81 
10041.59 RB 10129.90 1459.97 349.12 76.99 42.00 4.62 15.64 

warnins: w he velocity head ha* changed by nore than 0 .5  fr 10.15 n). ?his may indicate the nasd for 
additional cross sectionr. 

warning:   he energy loss was greater than 1.0 ft 10.3 mi. between the current and previous cross 
 his nay indicate the need far additional cross sections. 

FLOW DISTRIBUTION OUTPUT Profile (1213 flaw 

 eft sts night s t a  n o w  ~ r e a  W . P .  e cOOv. ~ y d r  D. V ~ I D C I ~ Y  
lftl lft1 1cts1 1rq ftl IfLl ifri 1ftIs1 
LB 9864.91 9953.28 2237.51 166.46 31.38 9.13 5.07 13.44 
9953.28 10041.59 11380.34 645.06 88.50 49.51 1.30 17.65 
10041.59 RB 10129.90 9314.15 558.62 82.11 40.76 6.93 16.18 

warnino:   he velocii~ head has changed by more than 0.5 ft 10.15 mi.  his nay indicate the need far 
~ ~ . additional ;rorr sections. 

warning:   he energy loss was greater than 1.0 ft 10.3 ml. between the current end previous cross 
 his may indicate the nsed fox additional cross sections. 

FLOW DISTRIBUTION OUTPUT Profile $full capacity 

left sta night s t a  FIOW ~ r e a  W.P. a con". Hydr D. velocity 
lftl lftl lcfsl 154 ftl lftl Ifti Iftlsi 
LB 9864.91 9953.28 3204.76 280.18 56.11 9.11 5.12 11.41 
9953.28 10041.59 16388.06 893.16 88.50 49.66 10.11 18.35 
10041.59 RB 10129.90 13407.18 792.47 88.69 10.63 9.23 16.92 

~arning;   he velocity head has changed by raore than 0.5 ft 10.15 ml.  his may indicate the need far 
additional cross sections. 

warning;   he energy lass was greater than 1.0 ft 10.3 mj. between the current and previous oross 
 his may indicate the need for additional cross sections. 

CROSS SECTION RIVER: New River 
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~ i e v  S t a  
1204 9758.28 

1197.77 9922.42 
1181.0510015.96 
1184.7510191.73 
1195.1910267.56 
1195.1110642.77 

~annin4.s n value= num- 3 
s t a  vai s t a  n val  S t a  n Val 
9672 .06 9922.42 ,035 10262.3 .11 

Bank Sea: Left Right lengths: Left Channel Right Caeff Contr. Expan 
9922.42 10262.3 550 557.04 555 .1 . 3  

CROSS SECTION OUTPUT Profile #I13 f law 

E.G. Elev Iftl 
"el  Head iftl 
W S .  Ele" iftl 
cr;t w . s .  irtr 
E.G. Slope ift/ftl 
Q Total icfsl 
Top Width iff1 
Ye1 Total iPt/sI 
Max Chl Dpth Iftl 
Con". Total icfsl 
length Wtd. lftl 
Min Ch El iftl 
iilpha 
FrcLn Loss iftl 
c r E LOSS ifti 

1189.45 Element 
2.00 wt. " -Va l .  

1187.44 Reach Len. lftl 
1187.3* Flow Area 1sq ft! 

0.010199 Area i ~ q  fr! 
13000.00 PIOW ICf61 
253.04 Tap Width lftl 
11.36 ~ v g .  "el. iftlsl 
2 Hydr. Depth lftl 

128724.3 Con". icf41 
557.04 Wetted Per. iff1 
1180.23 Sheai ilb/sq ftl 

1.00 Stream Power llblft sl 
3.40 c m  volume iacre-ftl 
0.43 Cum SA lacrerl 

Left 08 channel Right 08 
0.035 

550.00 557.04 555.00 
1104.39 
1144.39 
13000.00 
263.04 
11.36 
4.35 

warning: The conveyance r.L." ,uiirii I".." -l-,..- ">"A"-" ", 
than 0.7 or greater than 1.4. This may Indicate the 

Warning: The energy loss was greater than 1.0 ft 10.3 in). bet 
section. This may indicate the need for additional 

Note: Hydraulic jump has occurred between this cross secti 

warning: *he velocity head has  hanged by more than 0.5 ft (0.15 mi. ~hir may indicate the need for 

additional cross sections. 
I..--.--.- ".-" ii..l,,.i i,, downsrres," is less 

need for additlonai cross sections. 
ween the current and previous cross 
cross sections. 
on and the previous vpjrrem section. 

CROSS SECTION OUTPUT Plofile P213 flaw 

E.G. Elev (EL1 
"el Head iftl 
W.S. Elev lit1 
crlr W . S .  iftl 
E.G. Slope iftlftl 
Q Tola1 icisi 
Top Wldth Iftl 
"el Total Ift/sl 
Max Chl Dpth ift1 
con". Total lcfal 
length Wtd. iftl 
Min Ch El lfil 
Alpha 
Frctn Loss iftl 
C d E LOSS lftl 

warning: 

wazning: 

warning: 

Warning: 

warninq: 

1192.35 Element 
3.02 W t .  n-Val. 

1189.33 Reach Len. lftl 
1189.33 Flow Area isq ftl 
0.009890 Area 1.q ftl 
23000.00 Flow (Cis1 
271.12 TOP Width Iftl 
13.9t Avg. "el. lft/s! 
9-10 Wydr. Depth iftl 

231213.9 con". lsfrl 
551.04 Wetted Per. lfil 
1180.23 Shear ilblsq ftl 

1.00 Stream Power ilblft el 
3.3, C Y n  V D ~ Y D ~ E  (acre-it1 
0.62 Cum SA lacresl 

~ ~ f t  OB Channel Right OB 
0.035 

550.00 557.04 555.00 
1549.48 
1649.48 
23000.00 
211.72 
13.94 
6.07 

~ h s  energy equation could nor be balanced within the specified number of iterations. The 

the warer ~urface that had the least amount of error between computed 
umed values. 
nr<tu has chanaed bv than 0.5 it (0.15 ml. %'hi5 may indicate the need for 

~ 

The "el"-..' ~~~ . .~ ~ . . 
crors sections. 

m e  conveyance ratio lupstrearn conveyance divided by downetreara conveyance] ia less 
than 0.7 or greater than 1.4.  his nay indicate the need for additional crors secl ionJ.  

eneioV loss was greater than 1.0 fi 10.3 mi. between the current and previous crass 
v ~. itianal cross sections. 
mring the standard step iterations, when the assumed water surface wee set equal to 
critical de.th. the cane back below critical depth. ~ h u  indicates 

defaulted to critical depth. 

.. 
..irinn ?his ma" indicate the need for add 

that there is not s valid ~ubsritical answer.   he program 

CROSS SECTION OUTPUT Profile Xfull capacity 

E.G. Elev lftl 
"el Head iftl 
W.S. Ele" iftl 
CTit 8 . 3  iftl 
E.G. Slope lft/ftl 
Q *oral lcfsr 
Top Width iftl 
"el Total lftl~) 
Max Chl Dpth iftl 
Con". Total lcfsl 
Length WLd. lftl 
Mln Ch El iftl 
Alpha 

1195.02 Element 
4.98 Nt. "-Val. 

1190.04 Reach Len. iftl 
1191.04  low ~ r e a  irq ftl 
0.014330 Rrea l O q  ftl 
33000.00 Flaw icfr! 
274.96 TOP Width (It1 
17.91 Avg. V e l .  Ift/Sl 
9.81 Hydr. Depth lftl 

215666.8 Con". (cis1 
557.04 Wetted Per. IfLl 
1180.23 Shear ilb11q ftl 

1.00 Stream paver ilblft 

Channel Right OB 
0.035 
551.04 555.00 
1842.10 
1842.14 
33000.00 
274.96 
17.91 
6.70 

215666.8 
218.37 
5.92 

106.06 
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Peck" Loss lft! 
C d E LOSS lftl 

5.88 cum Yaiume lacre-€ti 33.30 902.51 10.86 
0.18 Cum SR lacres! 3 4  91.54 9.74 

warning:   he velocity head has changed by more than 0.5 fr 10.15 ml. r his may indlcele the need for 
additional cross sections. 

warning:   he energy lass was greater than 1.0 f f  10.3 mi. between the current and previous C r O s J  
section.  his may indicate the need for additional crasa ascfionr. 

FLOW DISTRIBUTION OUTPUT Profile XI13 flow 

Left S f a  Right S t a  Flow Area W . P .  $ can". ~ y d r  D. velocity 
iftl lftl lcfsl 1sq fti lft! Ifti !ft/~! 
LB 9922.42 10035.11 6296.44 465.98 18.87 48.43 6.01 13.11 
10035.71 10149.01 4193.96 57.45 113.37 36.88 4.04 10.48 
10149.01 RB 10262.30 1909.60 220.96 73.12 16.69 3.06 8.64 

wsmin4: head has changed by mare than 0.5 fr (0.15 ?his may indicate the need far 

warninq: 

Warning; 

Note: 

additional crass aecrions. 
T ~ B  conveyance ratio lupsiream conveyance divided by downstream convsysncei 1 s  less 
than 0.7 or greater than 1.4.  his may indicate the need for additional crass sections. 
 he energy loss was greater than 1.0 ff 10.3 mi. between the current and previous cross 
section. This may indicate tho need for additional cross sections. 
~ydravlic jump has occurred between this cross section and the previous upstrean rection. 

BLOW DISTRIBUTION OUTPUT Profile X213 flow 

i eft ~ t a  night s t a  PIOW Area W.P. u can". Hydr D. Velocity 
iftl lft! lcfsl 154 fti lfti Iftl Iftls! 
LB 9922.42 10035.71 9683.49 611.03 84.03 42.10 7.49 15.63 
10035.71 10119.01 9131.55 611.47 113.37 39.70 5.93 13.60 
10149.01 RB 10262.30 4184.96 360.98 71.43 18.20 4.15 11.59 

warning: 

warning: 

warning: 

warning: 

warning: 

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

vrlocirv head ha. chanaed bv mare than 0.5 ft (0.15 mi.  his may indicate the need for ~ ~ . -  ~ ~ . . 
additional crass sections. 
  he conveyance ratio iupsrream conveyance divided by downstream conveyance1 16 less 
than 0.7 or greater than 1 . 4 .    his may indlcare the need far additional cross sections. 
=ha energy lass was greater than 1.0 ft 10.3 mi. between the current and prsviaus cross 
section. This may Indicate the need for additional cross sections. 
 ring the standard step iterations, when the assumed water surface wsa s e t  equal to 

depth, the calculated water surface came back below critical depth.  his indicates 
that there is not a valid rubcritical answer. The program defaulted t o  critical depth. 

FLOW DISTRIBUTION OUTPUT Profile #full capacity 

L ~ E L  sta ~ i g h t  sta  law ~ r e a  W.P. $ con". ~ y d r  D. velocity 
lfti lft! lcfsi lrq ft! lfti Ift! Ift/~i 
LB 9922.42 10035.71 13404.90 615.72 81.96 40.62 8.03 19.84 
10035.11 10149.01 13301.75 151.32 113.37 40.31 6.63 17.10 
10169.01 88 10262.30 6293.35 415.10 79.04 1 3 . 0 7  5.36 15.16 

warning:   he velocity head has =hanged by more than 0.5 fi ( 0 . 1 5  mi.  his nay indicate the need far 
additional cross sections. 

warning;   he energy loss was greater than 1.0 ft 10.3 mi. between the current and previous crass 
secLian. This nay indicate the need far sdditlanal cross sections. 

CROSS SECTION RIVER: New River 
RULCH: Lower RS: 9.692 

TMP,,T 

nanningma n values "urn- 3 
Sta n Val sta n Val sta n Val 
9862 .06 9916.36 ,035 10315.6 .11 

B ~ ~ X  sts: Left ~ight ~iengihs: Left channel ~ i g h t  coeff contr. Expan. 
9916.36 10315.6 525 565.23 520 .1 .3 

CROSS SECTION OUTPUT Profile H113 flow 

E.G. Elev lftl 
Val Head lftl 
W . S .  Elev lftl 
crir W.S. 1ft1 
E.G. Slope lft/ftl 
Q Total lcfs! 
TOP Width lftl 
Vel Total Iftlsl 
Mar Chl Dpth lit! 
Con". Total icfsi 
Length Wtd. lftl 
Mln Ch El lft! 

1185.62 Element 
0.51 wt. "-Val. 

1186.05 Reach Len. lftl 
1182.60 Flow Area lsq fti 
0.002005 Rrca lsq tti 
13000.00 Flow lcfsl 
310.38 Top Width lfti 
6.08 Avg. vel. lftlsl 
1.85 HydT. Depth lit1 

290339.3 Conv. Icfsi 
565.23 Wetted Per. Ifti 
1177.20 Shear Ilblaq ftl 

Left 08 Channel Right OB 
0.035 

525.00 565.23 520.00 
2136.12 
2136.12 
13000.00 
370.18 

6.08 
5.17 

290339.3 
373.11 
0.72 

New River Spi1lw.y Inundation Study, PCD 91.04 
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Alpha 1.00 Stream Power ilblft sl 4.36 
~ r c r n  lass (fti 1.80 cum volume iecre-fri n.46 455.85 
C & E Loss Ifti 0.08 Cum SA (acres1 3.341 77.29 

Warning: The velocity head has changed by mare than 0.5 ft (0.15 nl. Thia may indicate the need for 
additional cross sections. 

warning:  he conveyance ratio ivpsrream conveyance d~vided by downstream conveyancei is less 
than 0.7 or greater than 1.4. Thia nay indlcare the need for additional cross secrlons 

warning: The energy loss was greater than 1.0 it 10.3 mi. between the current and previour cross 
section. This may indicate the need for additional crass sectlens. 

CROSS SECTION OUTPUT ProElle X2/3 flow 

E.G. Elev Ifti 
"el Head Ifti 
W.S. Elev Iftl 
crir W . S .  iftl 
E.G. slope ~ftlfri 
Q Total lcfsi 
TOP width ifri 
Ye1 Total Iftlsi 
Max Chl Dpth Iff1 
Con". Total lcfrl 
Length Wtd. lfti 
MI" Ch El iftl 
Alpha 
rrcrn Loss ifti 

490624.8 Con". icfsl 
565.23 Wetted Per, lftl 

1 1 1 1 . 2 0  Shear ilbl~a fli 

Left 08 Channel Right 08 
0.035 

525.00 565.23 520.00 
2958.75 

1.00 strean ~ o u e ;  Ilb/ft si 8.23 
1.92 CUT volume (acre-fri 25.82 6 1 3 . 8 9  
0.11 Cum SR (acres1 3.39 82.40 

warning: me velocity head his changed by more than 0.5 ft (0.15 ml.  his may indicate the need for 
additional cross sections. 

warning:   he conveyance ratio lupsirean conveyance divided by downstream conveyance) is less 
than 0 . 7  or greater than 1.4. This may indicate the need for additional cross sections. 

warning:  he energy lose was greater than 1.0 it (0.3 mi. between the current and previous cross 
section. This may indicate the need for additional cross sections. 

Note: Hydraulic jump has occurred between this cross section and the prevrous Upstream section. 

FLOW UISTRISUTION OUTPUT Profile #1/3 flow 

~ e f i  sta ~iaht s t a  riow nrea W.P. 8 con". ~ y d r  D. velocity 
(fti ~fii I C ~ S I  is4 it] (fti iiri irtlsi 
I8 9916.36 10049.44 3961.27 668.21 115.55 30.52 5.86 5.94 
10069.44 10182.52 6717.88 970.20 133.18 51.68 7.29 5.92 

Warning: The velocity head has changed by more than 0.5 ft 10.15 mi. This may indicate the need for 
additional cross sections. 

~arning:  he conveyance ratio cupstrean conveyance divided by downstream conveyance, is less 
than 0.7 or greater than 1.4. This nay indicate the need far additional crass sections 

warning:  he energy loss was greater than 1.0 ft 10.3 mi. between the currenr and previovs cross 
section. This may indicate the need for additional cross sections. 

FLOW DISTRIBUTION OUTPUT Profile X Z I I  flow 

 eft s t a  night s t a  n o w  ~ r e a  W.P. 8 con". ~ y d r  D. velocity 
Iftl lit) lcirl 1sq ftl iftl lftl Iftlri 
LB 9916.36 10049.44 6997.38 923.67 120.82 30.42 7 . 7 7  7.58 
10049.44 10182.52 11031.04 1261.96 133.18 47.96 9.48 8.74 
10182.52 RB 10311.60 4971.59 773.13 120.31 21.62 6.06 6.43 

warning:  he velocity head has changed by mare than 0.5 ft 10.15 mi. This nay indicate the need for 
additional cross sections. 

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

New Rivcr Spillway Inundetion Study, FCD 97-04 
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warning: me energy loss was greater than 1 . 0  ft (0.3 mi. between the current and previous cross 
section. This may indicate the need for additional crarr sections. 

N ~ L ~ :  ~ydrauli~ lump has occurred between this crass section end t h e  previous upstream section 

warnina; veioclty head has changed by than 0.5 f r  10.15 in!.  his may lndicats the need for 
additional cross sections. 

warning: conveyance ratio (upstream conveyance divided by downstream conveyance! is less 
than 0.7 or greater than 1.4. ?his m y  indicate the need far additional cross sections. 

warning: energy 103s was greater than 1.0 PL (0.3 mi. between the current and previous cross 
section. Thls may indlcate the nesd for additional cross secfionti. 

~ o t e :  ~ydrsuli~ jump has occurred between this cross and the previaua upstream rectian 

CROSS SECTION RIVER: New River 
REACH: Lower RS: 9 . 5 9 2  

INPUT 
DercripLlon: 
SLaLion Elevation Data 

~ t a  =lev Sta 
9895 1196.3 9930.13 

10014.25 1115.710022.18 
10155.62 1178.510199.49 
10408.29 1189.610425.13 
10588.75 1187.310656.59 
11102.56 1189.411233.47 

 lev S t a  
1176.49 9984.1 
1178.0110099.28 
1179.7810341.98 
1184.410561.95 
1188.3311002.34 
1190.26 11563 

Elev 

~anning's n values nun= 3 
sta n v a l  5 t a  n val S t a  n Val 
9895 .06 9949.3 ,03510341.98 .11 

~ ~ n i r  s t a ;  left mghr ~ ~ " 9 t h ~ :  left channel Right caerf cant=. Expan 
9949,310311.98 535 606.9 580 .1 . 3  

 lacked obstructions nun- I 
sra 1. s t a  R  lev 
10400 11563 11115.9 

CROSS SECTION OUTPUT Profile $113 flow 

E.G. Elev lft! 
Ye1 Head lftl 
W . S .  EleV Ifti 
CIlf W.S. Iff1 
E . G .  Slope lft/ffl 
Q Total lcfs! 
Tap Width lftl 
"el Total lft/sl 
Max Chl Dpth lft! 
Con". Total ICE81 
Length Wtd. lftl 
Min Ch El lftl 
Alpha 
Frctn Lass (ftl 
C 6 E Laso lftl 

1183.74 Element m f t  08 channel Right 00 
W t .  n-Val. 
Reach Len. lftl 
Flow Area lrq ftl 
Area lsq ftl 
Flow I C L S !  
Top Width lftl 
Rug. Vel. Ift/s! 
Hvdr. Depth lftl 
con". icisr 
Hatted Per. Iftl 
Sheer ilblsq it1 
stream Power Ilblft a! 
Cwn Volume lacre-ftl 
Cum SA IaCrBSl 

warning:   he velocity head has changed by more than 0.5 fr (0.15 ml.  his nay indicate the need for 
additional cross sections. 

warning: conveyance ~atio lupstream divided by downscream conveyance1 1s less 
than 0.7 or greater than 1.4. This may indicate the need for additional cross sections. 

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

CROSS SECTION OUTPUT ProCile #2/3 Elow 

E.G. EleY lft! 
"el Head lftl 
W.S. Elev lftl 
crit W.S. Ifti 
E.G. Slope Iftlftl 
Q Total lcfsl 
Top Width (ftl 
Ye1 Total lft/sl 
Max Chi Dpth lft! 
con". Total lcfrl 
Length Wtd. lft! 
nin ch e l  1ft1 
Alpha 
rrctn Loas lftl 
C b E Lo91 lftl 

Element 
W t .  n-Val. 
Reach Len. Ifti 
~ l a w  Area lsq ftl 
Azea 150 fti 
Flow lcgr! 
Top Width lftl 
av i .  v e ~ .  ift~s! 
Hydr. Depth lftl 
Con". ICES! 
Wetted Per. Ift! 
Shear llb/sq ftl 
Stream Power llb/ft sl 
cum volume lacre-ftl 
cum SA lacreal 

left 06 

535.00 

Channel 
0.035 
606.90 
2017.16 
2017.16 
23000.00 

362.18 
11.40 
5.57 

Right 08 

580.00 

warning: velocity heed has changed by more than 0.5 ft (0.15 mi. ~ h i r  may indicate the need for 
additional cross sections. 

Warning: The conveyance ratlo (upstream conveyancs dlvided by downstream canvsyancel is lea3 
than 0.7 or greater than 1.4.  his may indicate the  need for additional cross section=. 

W~ming: The energy laas was greater than 1.0 ft 10.3 rnl. between the current and previous cross 
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may indicate the need for additional crass sections section. This 

CROSS SECTION OUTPUT 

E.G. Elev IfLI 
"el ~ e a d  ifti 
W.S. Elev lftl 
CriL W . S .  lftl 
E.G. Slop Ifflftl 
Q Total lcfsl 
Top Wldth Iftl 
Ye1 Total lft/S) 
Max Chl Dpth Ifti 
Con". Total lcfli 
Length WCd. Ifti 
Min Ch El lltl 
Alpha 
Frctn Loss Ifti 
C L E LO85 Iftl 

Profile #full 

1188.25 
2.45 

1185.80 
1184.95 
0.006511 
33000.00 
371.49 
12.55 
10.10 

408460.5 
606.90 
1171.10 

1.00 
2.50 
0.47 

Element 
nt. n-val. 
Reach Len. lfti 
FIOW Area isq it1 
Area lsq ffi 
Flow Icfsi 
Top Width Ifti 
Avg. Vel. Ifflri 
Hydr. Depth lfii 
Con". lcfsi 
Wetted Per. lfti 
Shear Ilblsq fti 
Stream Power Ilblff si 
cum Volume iacre-ffi 
Cum SR lecresi 

Channel 
0.035 

6 0 5 . 9 0  
2628.60 
2628.60 
33000.00 
371.49 
12.55 
7.08 

408460 5 
374.70 

2.85 
35.80 
826.12 
82.39 

Warnina: The velocity head has changed by mare than 0.5 ff 10.35 mi. This may indicate the need for 
additional cross lectlons. 

warning: ?he conveyance ratio (upatream conveyance divided by downstream canueyancel is less 
than 0.7 or qreater than 1.4. ~hir may indicate the need for addiironal cross sections 

warning:  he energy loss was greater than 1.0 f t  10.3 mi. between the current and previous cross 
This may Indicate the need for edditianai crass aecfions. 

FLOW DISTRIBUTlON OUTPUT Profile Xi13 flox 

e f t  s t  Rioht 5 t a  Flow area W.P.  $ CODY. HYdr D. Velocity - - - ~  -.- 
lit] [~ti (~fa] tsq fti ifti ifti ift~si 
18 99(9.30 10080.19 6085 .51  510.41 114.41 46.81 5.06 10.67 
10080.19 10211.09 4579 .41  507.56 130.90 35.23 3.88 9.02 
10211.09 RB 10341.98 2335.02 315.00 109.09 17.96 2.90 7.41 

warning:  he velocity head has changed by nore than 0 .5  et 10.15 m ~ .   his may indicate the need far  
addiiional cross sectrons. 

warning:   he conveyance r a t i o  lupatrearn conveyance divided by downatream canveyancei is less 
than 0 . 7  or greater than 1.4. This inay indicate the need for addrtionai crass sections. 

warning:  he energy l o r 5  was greater rhan 1.0 ft 10.3 mi. between the current and pieviaus cr055 
section.   his may indicate the need for additional czoss ~ectlons. - FLOW DISTRIBUTION OUTPUT Profile X2/3 flow 

Area W.P. $ COD". HYdI D. Velocity 

~arning:   he velocity head has changed by nore than 0.5 ft (U.15 mi. This may indicate the need far 
addrtional cross sections. 

~ ~ ~ ~ i ~ ~ :  conveyance ratio (upstream conveyance divided by downstream conveyance) is less 
rhan 0.7 or greater than 1 . 0 .  Thls may indicate the need for additional cross sections. 

warning; The energy loss Was greater then 1.0 ft 10.3 m). between the current and previous cross 
section. Thls nay lndlcate the need for additional cross sections. 

FLOW DISTRIBUTION OUTPUT Profile WfU11 capacity 

~ e f r  ~ t a  nwht s t a  n o w  area W.P. $ con". "ydr D. velocity 
lftl lfti lcfsl 1sq ftl (Eti lftl Iftlsi 
Is 9949.30 10080.19 13037.30 969.00 122.99 39.51 8.03 L3.45 
10080.19 10211.09 12194.16 954.41 130.90 36.95 1 . 2 9  12.78 
10211.04 RB 10341.98 7768.54 705.19 120.81 23.54 5.88 ll.02 

warning: ?he velocity head has changed by more than 0.5 ft 10.15 m).  his nay Indicate the need for 
addlllonal cross sections. 

warning:   he conveyance ratio iupstream conveyance divided by downstream conveyance) is less 
than 0.7 or greater than 1.4. ~ h l s  may indicate the need for additional cross sections. 

~arning:   he energy loss was greater than 1.0 ft 10.3 mi. between the current and previous cross 
 his may indicate the need for additional cross sections. 

CROSS SECTION RIYER: New River 
RERCH: Lower RS: 9.492 

TNV,,T ...-. 
Description: 
fitation Elevation Data nun- 27 ~~~~~~ ~ - - ~  ~ 

sta E L ~ V  sta  lev sta  lev sfa =lev sta Elev 
9766 1192 9789.59 1189.11 9804.96 1188.11 9834.73 1174.71 9878.82 1175.05 

9 4 S i . 8 3  11111.6 9951.82 1174.6410004.75 1113.9410057.09 1l74.3310090.43 1174.65 

nanningrs n values n w =  3 
Sra n Val * f a  n "el s t a  " Val 
9166 .06 9804.96 ,03510312.11 .11 

~ a n k  sra: Left Rlght Lengths: Left Channel R~ght coeff Contr. Expan 

NFW River Spllway Inundstlon Study, PCD 97-04 
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9804,9610312.11 430 463.47 425 1 . 3  

CROSS SECTION OUTPUT Piofrle #1/3 flow 

E.G. Elev lftl 
V e l  Heed lfil 
W.S. Elev lftl 
crit W.S. lftl 
E.G. Slope Ift/ftl 
Q Total 1cf.l 
Top Width lftl 
ie1 Total lft131 
Max Chl Dpth lftl 
con". mial Icfri 
Length Wfd. lftl 
Min Ch El lfti 
alpha 
FrcLn Lass Iftl 
C d E Loas Iftl 

Element 
Wt, "-Val. 
  each Len. lftl 
Flaw Rrea lsq ftl 
Area lsq fL1 
Flow lcfsi 
Top Width Iftl 
Rug. "el. Ift/Sl 
Hydr. Depth lftl 
Con". lcfsl 
weered per. ifri 
Shear Ilblsq it) 
Stream Power llb/ff a1 
cum volume iacrs-fll 
Cum SR lacresl 

Channel 
0.035 
463.41 
2018.52 
2048.52 
13000.00 
473.97 
6.35 

warning: conueysnca ratio [upstream conveyance divided by downstream conveyance) is less 
than 0.7 than 1.4.  his may indicate the need for additlanal cross sections. 

warning: me energy loss was greater than 1.0 ft (0.3 mi. between the cuzrent and previous crass 
section. This may Indicate the need for additional cross zeotiona. 

CROSS SECTION OUTPUT profile n213 flow 

E.G. E I ~ Y  lftl 1182.89 Element Left 08 Channel Right 00 
Ye1 Heed Iff1 0.77 W t .  "-Val. 0 . 0 3 5  
W.S. ~ l s v  lftl 1182.12  each   en. lftl 430.00 463.41 425.00 
Crit W.S. Iff1 1179.43 Flow Araa lrq ftl 3276.14 
E . G .  ~ i o p e  ~frlfti 0,002169 ~ r e a  isq ftl 3276.14 
Q Taka1 ICiS1 23000.00 Flow ICfSI 23000.00 
Tap Width Iftl 481.42 Top Width Iftl 481.42 
"el Total IEt/8I 7.02 Rvg. Vel. ift/sl 7.02 
Max Chl Dpth lftl 8.10 Hydr. Depth lfil 6.72 
Canv. Total lcfsl 493830.6 Con". lcfll 493830.6 
lsngth Wrd. lftl 463.47 Wetted Per. Ifti 489.70 
Min Ch El Ifti 1173.94 Shear Ilblsq ftl 0.91 
Alpha 1.00 ~tream Power llb/ft sl 6.36 
Elcrn Loss lfti 0.75 Cum Volume lacre-fti 25.82 604.72 
C 6 E LOSS lftl 0.08 Cum SR lacre81 3.39 71.67 

CROSS SECTION OUTPUT Profile Xfull capacity 

E.G. EleY lftl 1181.28 EiemsnL Left OB channel night OB 
Vel Head Iff 1 0.81 W t .  n-Val. 0.035 
W.S.  lev ift) 1184.41 ~eech  en. lfri 430.00 463.47 425.00 
Crii W . S .  Iff1 1180.18 Flow Area lsq ftl 4402.81 
E.G. Slope Iftlftl 0.001726 Area lsq ftl 4402.81 
Q  oral ices1 33000.00 FLOW icfsl 33000.00 
Top Width lftl 499.45 Top Width lit1 499.45 
Vel Total Ifilsl 7.50 Rug. "el. Iftlsl 7.50 
Max Chl Dpth lit1 1 . 4  Hydr. Depth lftl 8.82 

Canv. Total lcfsl 194341.4 Con". lcfsl 794341.4 
~ength wtd.  lftl 463.47 Wetted per. [fri 502.50 
Min Ch El lftl 1113.94 Shear llblsq it1 0.94 
alpha 1.00 Stream Powsr Ilblft $1 1.01 
Frctn Loss lftl 0.64 Cum Volume lecrs-ffl 33.30 171.14 10.86 

C L E lass lftl 0 .07  Cum SA lacresl 3.43 76.32 9.74 

FLOW DISTRIBUTION OUTPUT Profile XI13 flaw 

L B ~ C  SLB night Sta m a w  lirea W.P. % canv. ~ y d r  D. velocity 
(€ti lfti 1cfs1 (sq ft) lttl lfri (ft/sl 
IS 9804.96 9974.21 4459.64 691.04 151.32 34.30 4.60 6.45 
9914.21 10143.46 6106.56 812.69 169.26 46.91 5.16 7.00 
10143.46 RB 10317.71 2439.80 4 8 4 . 7 8  l54.71 18.72 3.14 5.02 

warning:   he conveyance ratio lupstreem conveyance divided by downstream conveyance] ir leas 
than 0.7 or greater than 1.4.  his may indicate the need for additional crass sections. 

warning:  he energy loss was greater than 1.0 ft 10.3 m). between the current and previous cross 
restion. This may indicate the need for additional cross ssctions. 

FLOW DISTRIBUTION OUTPUT Profile X2/3 flow 

 eft eta ~ i g h t  sta plow ~ r e e  W.P. 8 con". Hydr D. Velocity 
Ifti lftl Icfsl 1sq ftl IfTi Iftl Ift/Sl 
LB 9804.96 9974.21 7641.41 1082.06 151.54 33.25 6.94 1.07 
9974.21 10143.46 9961.11 1104.93 169.26 43.31 7.71 1.63 
10143.46 RB 10312.11 5391.48 889.15 162.90 23.44 5.48 6.06 

n o w  orsm,isurIoli OUTPUT ~iatile #full capaciti 

Left Sta Right Std Flow Area W.P. i con". Hydr D. Velocity 
ifti lfti I C ~ S I  lsq f t ~  (it) let] lft191 
LB 9 8 0 1 . 9 6  9974.21 10812.22 1443.93 163.11 32.76 8.91 7.49 
9974.21 10143.46 13130.54 1691.38 169.26 41.61 9.39 8.12 
10143.46 RB 10312.71 8457.24 1267.50 170.22 25.63 1.49 6.67 

N a w ~ i v c r  Spillway lnundnlion Study, PCD 97-04 
Forth* 113,213 nndfull pmf 



CROSS SECTION RIVER: New River 
REACH: Lover RS: 9.367 

INPUT 
Description: 
Station Elevefion Data 

S t a  Elev SLa 
"urn= 4 6  
Elev Sta 

1190.86 9 6 5 5 . 4 8  
1172.29 9851.94 
1171.3310010.88 
11114.2310251.13 
1182.11 10318.1 
1184.8110391.68 
1184.6810991.59 

118411087.36 
1181.2211244.19 

Elev Sta 
1186.83 9118.3 
1172.2 9910.67 

1114.0810199.32 
1181.8310280.07 
1181.5310339.56 
1184.7210516.63 
1186.18 11015.7 
1181.67 11192.9 
1184.3511293.46 

Manning's n values "urn= 3 
St. n Val S t a  n Val st. n Val 
9612 .06 9718.3 ,03510241.56 .li 

Bank Sie: left night lengths: left Channel ~ i g h f  coeff conir. E ~ ~ ~ ~ .  
9718.3102~1.56 540 489.74 465 .I . 3  

ineffective Flow num- i 
S t a  L Sia R Elev 

10241.5611362.92 1184.23 
Blocked Ob~frvcrianr num- 1 

Sta L Sta R Elev 
1021011362.92 1181.55 

CROSS SECTION OUTPUT Profile XI13 flow 

E.G. EleV Ifti 1179.08 Element Left 00 Channel Right 08 
Val Head Iff1 0.37 Wt. "-Val. 0.031 
W.S. Elev lfil 1178.71 Reach Len. (fti 540.00 6 8 9 . 1 4  465.00 
Crit W.S. Ifti 1175.68 Flow area lsq fr) 2668.55 
E.G. Slope IfCIftl 0.001288 Area lsq it] 2668.55 
Q Total lcfri 13000.00 Flow (c~s) 13000.00 
Top Width lftl 465.11 Top Width Iftl 465.11 
Ye1 Total Iftlsi 4 . 6 7  Avg. Vel. lffla) 4.81 
"ax chl ~pth lit) 1.38 Hydr. Depth iff) 5.74 
Con". Total lcfs) 362217.8 Can". lcfa) 352217.8 
Length Wtd. lftl 489.74 Wetted Per. (it) 466.79 
Min Ch El lfti 1171.33 Shear Ilblsq fti 0.46 
alpha 1.00 Stream power IIbIfi si 2.24 
~ r c i n  LOSS rfti 0.71 cum volume (acre-fti 17.86 381.88 
C 6 E LOSS lftl 0.02 Cum SR (acres) 3.34 6 1 . 8 4  

Note: Multiple critical depths weie found at this location. The critical depth with the lowest, valid, 
water surface was used. 

CROSS SECTION OUTPUT Profile 8213 flow 

E.G. Elev lfti 
"el Head ifti 
W.S.  lev lfri 
crir W . S .  ifri 
E.G. Slope Iftlfti 
Q Total Icfri 
Top Width Ifti 
"el Tors1 1ftl.i 
Max Chl DPLh lfti 
Con". Total IcTs) 
length Wfd. IPti 
Min Ch El lftl 
Alpha 
Frctn Lass lfti 
C G E loss lftl 

Element 
Wt. "-Val. 
Reach Len. lfti 
Flow Rrea lsq fti 
Area lsq fti 
Flow lcfs) 
TOP Width lfti 
Av'ug. Yel. lftlsi 
Hydr. Depth lit) 
Con". lcfsl 
Wetted Per. lft) 
Shear Ilblsq fti 
Stream power Ilblft si 
Cum volume (acre-ft) 
Cum SA (acres1 

~ o t e :  Multiple critical depths were found st this location.  he critical depth with the lowest, valid, 
water surface was used. 

CROSS SECTION OUTPUT Profile Xfull capacity 

~ . .  
"el Head Ifti 
W . S .  E l e v  lftl 
crir W.S. ~fti 
E.G. Slope IfLlftI 
Q Total lcfsi 
Top Width lftl 
Ye1 Total Iftls] 
Max Chl Dpth ICti 
Con". Total lcfri 
Length Wfd. lftl 
ML" Ch El lftl 
Alpha 
Frctn LO55 iftl 

1184.57 Element 
0.63 R t .  n-Val. 

1183.93 Reach Len. lfil 
1178.35 Flow Area lsq ff) 
0.001035 Rlee 15q fri 
33000.00 Flow (CIS) 
628.70 Top Wldth IfL] 
6.39 Avg. Vel. (ft/si 
12.60 nydr.  Depth ifri 

1025207.4 CooY,  lcfs) 
489.74 Wetted Per. (ftl 
1111.33 Shear Ilhlsq fti 

1.00 Stream Power Ilblft a) 
0.61 Cum Volume /acre-ffl 
0.04 Cum SA [acre.) 

Left 08 Channel Right OB 
0.035 

540.00 489.74 465.00 
1 1 6 1 . 2 5  

N w  River Spillway Inundation study, FCD 97-04 
Forth8 113, U3 andfuilpmf 



Warning: Divided flaw computed far this cross-section. 
wore: Multiple critical depths were round at k h ~ s  lacation. T D ~  critical depth with the lowesc,  valid. 

water surface was used. 

FLOW DISTRIBUTION OUTPUT Profile Y1/3 flow 

Area W.P. $ Conv. Hydr D. Y . 
lfti ~tti icfai  IS^ fti (fti lrti ~rtisi 
LB 9118.30 9892.12 5023.31 989.18 157.96 38.64 6.31 5.08 
9892.12 10067.14 5900.23 1133.69 114.49 45.39 6.50 5.20 

2016.41 545.68 134.34 15.97 4.07 3.81 

~ ~ t ~ :  ~ultiple critical depths were found at this location.   he critical depth with the lowest, valrd. 
water surface wsa used. 

FLOW DiSTl l IBUTlON OUTPUT Profile 8213 flow 

left s t a  night s t a  n o w  ~ r e a  W . P .  B Con". Hydr D. Velocity 
lftl lfti ~crrl lsqftl ifti Ifti lftlnl 
LB 9718.30 9892.72 8464.15 1442.30 165.19 36.80 8.83 5.87 
9892.72 10067.14 9983.13 1621.14 114.49 4 3 . 4 0  9.33 6.13 
10067.14 RB 10241.16 4552.13 934.89 141.65 19.79 6.64 4.87 

w t e :  ~ulriple critical depths were found a t  this location.  he critical depth with the lowest, valid. 
water surface was ussd. 

FLOW DISTRIBUTION OUTPUT Profile (full capacity 

~ e f ~  sta ~ ~ g h t  Sta Flaw i i i e a  W.P. B con". ~ y d r  D. Velocity 
lfti lftl Icfsl 1aq ftl lftl lftl Iftlsl 
IiB 9118.30 9892.12 12043.56 1838.81 271.28 36.50 10.89 6.55 
9892.12 10061.14 14190.25 2044.09 174.49 43.00 11.72 6.94 
10067.14 RB 10241.56 6766.18 1282.36 161.20 20.50 1.82 5.28 

warning: Divided flow computed for this cross-section. 
Note:  Multiple critical depths were found a t  this location. The critical depth with the lawest, valid. 

water surface was used. 

CROSS SECTION R I V E R :  New River 
REACH: lower RS: 9.318 

INPUT 

num- 49 
Elev S t a  

118.1.89 9596.5 
1180.91 9803.1 
1170.96 9964.81 
1170.4510090.47 
1181.8710193.98 
1179.4810291.96 
1182.410599.04 
1187.2410763.87 
1181.9210882.89 
1182.5611166.27 

nanning's n Values nun= 3 
s t a  n ~ a l  sta n val s t a  n Val 
9562 .06 9173.17 ,03510111.54 .ll 

m n k  sta: Left night Lengths: 
9173.1110111.54 

~neffscrive n o w  nun- I 
s f a  l Sra R Elev 

10171.54 11248.1 1185 
Blocked obstructions "urn= 

St. L Sfa  R Elsv 
lOlS0 11248.1 1180.7 

Channel 
155.57 

CROSS SECTION OUTPUT Profile (113 flow 

E.G. Elev lftl 
Ye1 Head Ifti 
W.S. Elev lfti 
CZif W.9. Iftl 
E.G. Slope iftlftl 
Q Total lcfsl 
Top Width lftl 
Ye1 Total Ift/sl 
Max Chl Dpth Iftl 
can". Total lcfsl 
length Wtd. lftl 
Min Ch El lftl 
Alpha 
FrcLn Loss lftl 
C L E LOBS lftl 

Element 
wt. n-val. 
Reach Len. lftl 
FLOW A r e s  isq it1 
Area lsq ftl 
Flow lcfsi 
Top Width lfti 
Rvg .  Vel. Ift/sl 
Hydr. Depth Iftl 
Con". Icfll 
Wetted Per. lfti 
Shear llb/sq ftl 
stream Power llb/ft a1 
cum "01UrnB iacre-ftl 
cum SR 1acres1 

 eft 08 channel Right OB 
0.035 

185.00 115.57 155.00 
2220.96 
2220.96 
13000.00 
353.21 
5.85 
6.23 

319946.1 
355.33 
0.64 
3.77 

11.46 356.39 
3.34 57.24 

warning:   he velocity haad has =hanged by nore than 0.5 f t  (0.15 m).  his may indicate the need for 
additional cross sections. 

~arning:  he conveyance ratio lupsrrean conveyance divided by downatrean convsyancsi is less 
then 0.1 or greater than 1.4. ~ h i r  may indicate the need for additional cross sections. 

June 2WO Ncw River Spillway Inundation Study, PCD 97-04 
ror the in, ?JI ~UII pmf 



Note: Multiple critical depkhs were found a t  this location. 
wafer surface was used. 

CROSS SECTION OUTPUT Profile X2/3 flow 

Vel ~;dd lit;' 
W.S. Eie" IPtl 
crrr  W.S. (?ti 
E.G. Slope Ifi/tt) 

Top width lfil 
Vel ToLal lft/sl 
Max Chl Dpth lftl 
Son". Total icfrl 
Length Wtd. IfCi 
Min CD z1 ift) 
Alpha 
rrcrn Loss if<, 

Element 
W t ,  n-Val 

The crrtisal depth * 

Left 08 Channel 
0.035 

185.00 155.51 

81th the lowest, vaild 

Warning:  he veloclty head has changed by more than 0.5 ft 10.15 ml. This may indicate the need for 
additional cross  section^. 

warning: The conveyance ratio Iup3tream conveyance dlvided by downstream sonveyance~ is less 
than 0.7 or greater than 1.4. This may indicate the need for additional cross sections. 

Note: Multiple crltical depths were found at this location.   he critical depth with the  lowest, valid, 
weier surface was used. 

CROSS SECTION OUTPUT Profile Yfull capacity 

E.G. EleY ifti 
Vel nead iftl 
W . S .  EleY lfti 
crii W.3. if:, 
E.G. Slop@ lff/ftl 
0 Total icfrl 
Tap Width lft) 
ve l  Total ~ftlsi 
Max Chl Dpth lft] 
COO". Total (cis! 
Length Wtd. lft) 
Min Ch El iftl 
Alpha 
Frctn Loss ifti 
C L E Loss ifil 

Element 
at. "-Val. 
Reach Len. l f r i  . ~. 
Flow area rsq it] 
Area isq f t i  
FLOW l c f s l  
Top width' lftl 
Uvg. V e l .  i?r/si 
HYdr. Depth /it] 
con". lcfsl 
Wetted per. iit~ 
Shear Ilblsy fri 
S t r e a n  Power iIb/ft s) 
cum va1vme iacre-ft) 
Cum SR lacrerl 

Left 08 channel ~ i ~ h r  08 
0.035 

185.00 155.57 155.00 
4109.47 

Warning: ~ivided flow computed for this cross-section. 
Warning:   he velocity head has changed by more than 0.5 it 10.15 ml. ~ h l s  may indicate the need for 

additional cross sections. 
Warning: The conveyance ratio iupsrream conveyance divided by downstream conveyance) is less 

than 0 . 7  o r  greater than 1.4. Thrs may ind~cate the need for additional cross sections. 
Note: n ~ i t i ~ l e  crilical depths were found at this location. The critical depth with the lowest, valid 

wafer surface  was used. 

PLOW DISTRIBUTION OUTPUT Profile (1113 ilnw 

Left S t a  Right 6fa FLOW Area W.P. .%Con". HydrD. velocity 
iftl lftl icfsl isq it1 
LB 9773.11 9905.96 

lft! ifti lft/~l 
2462.14 529.62 115.27 18.94 4.63 

9905.96 10038.75 6856.11 1036.62 132.95 52.14 4.65 
7.81 10038.75 RB 10171.54 3681.76 654.13 107.11 28.32 6.61 6.18 5.62 

Warning: The velacity head has changed by mare then 0.5 ft 10.15 a).  his may indicate the need for 
additlonai cross sections. 

warning: The conveyance ratio (upstream conveyance dlvided by downstream conveyance) is leas 
than 0.7 or greater than 1.4. This nay indicate the need for additional cross secflona. 

Note: Multiple critical depths were found a t  this location.  he critical depth wrth the lowest, valid, 
water  surface war wed. 

Left Sta RlghL S t a  Flow Area P S Conv. Kydr o. Velaclty 
(fti iftl (cis1 isq ftl 
IS 9773.17 9905.96 

iftl Iff) rfilsl 
5189.05 859.20 123.40 22.56 7.04 6.04 9905.96 10038.75 11227.48 1405.55 132.95 48.82 

10.59 7 . 9 8  10038.75 RB 10171.54 6583.47 957.21 113.13 1 8 . 6 2  
8 . 6 0  5 . 8 8  

Ware= suriace was used 

FLOW DISTRIBUTION OUTPUT Profile Xfull capacity 

Left s f a  Right Sta Flow Ares W.P. 8 Con". Hydr D. Velocity 
lfLi lcfsl laq Eil Iff1 

LB 9773.17 9905.96 ifti Ift/~l 
8171.51 1147.16 129.60 24.15 8.99 7.12 9905.96 10038.75 15649.82 1712.60 132.95 47.42 12.90 

9 . 1 4  10038.15 RE 10171.54 9178.67 1249.72 134.64 27.81 
9.41 7.34 

NWI(iv- Sgiliway Inundation Study, FCD 9744 
Forth0 In, 213 and full pmf 



Warning: Divided flaw computed for this cross-section. 

I Warning: The velocity head has changed by more then 0.5 ff 10.15 mi.  hi^ may indicate the need for 
! additional cross sections. 
! Warning: The conveyanca ratio Iupstieam conveyance divided by downstream is less than 0.7 o r  greater than 1.4. This may indicate the need for additional cross sections. 
! 

Nats: Multiple critrcal depths were found at this location.   he critical depth with the lowest, valid, 
I 

water surface was used. 

CROSS SECTION RIVER: New River 
RWCH: Lower RS; 9.289 

INPUT 
Description: The ex~ansianlcontractian coefficients are  increased 
because at a 

contraction in the main channel. 
station Elevation oata num- 48 

Sta Ele" Sta Elev s t a  ~ i e v  s t a  =lev sta 
9545 1188 9571.72 1181.99 9601.48 1184.89 9534.6 1184.51 9668.37 1183.91 

9696.69 1183.9 9750.8 1183.42 9780.74 1183.7 9806.45 1183.11 9822.78 1183.7 
9848.61 1183.1 9811.29 1180.25 9882.7 1177.85 9902.64 1175.25 9921.4 1172.8 
9951.27 i l l 0  9980.74 1168.32 9998.22 1167.910012.66 1168.810021.42 1170.18 
10119.1 1172.410135.14 1172.5710152.71 1119.1810183.39 1182.83 10205.1 llss 
10256.9 1179.110266.01 1178.1910217.66 1179.59 10298.3 1119.1110307.28 llsl 
10352.43 1180.1 10127.4 1181 10497 1181.1110601.19 1181.4710541.31 1181.87 
10675.62 1182.410115.74 1182.710734.04 1181.4410770.02 1181.7210791.79 1181.51 
10811.81 1183.1 10838.8 1183.0410891.24 1183,4410928.92 11834111036.72 118a.11 
11060.22 1184.211126.69 1184.1511157.27 1184.22 

Manningqs n Yaluea "urn- 3 
Sta n Val Sta n Val Sta n val 
9545 .06 9848.61 ,035 10205.1 . i l  

.- 
Bank Sta :  Left Rinht Lengths: ~ e f t  channel mght coeff Cant=. Expan 

9848.61 10205.1 470 506.29 455 .3 . 5  

CROSS SECTION OUTPUT Profile 81,; flaw 

E.G.  lev ifri 1177.74 i lenient 
vei ~ e s d  ffti Left 08 channel ~ight 08 

2.22 W t .  "-Val. 
W . S .  EleY lft) 1175.52 Reach Len. (fi) 0.035 
crit W.9.  lft) 470.00 506.29 455.00 

1175.52 Flow Area  lrq ft] 
E.G. Slope lfflfii 0.010811 Area isq ftl 1087.63 
Q Total lcfo) 13000.00 Flow lcfrl 1087.63 
Top Width iftl 243.03 Top Width iff) 13000.00 
Vel Total lPtlsi 11.95 Rug. Vel. irtls) 243.03 
Max chl ~ p t h  iff) 7.62 nydr. ~eprh ift) 11.95 
Coov. Total lcfai 125026.5 Conv. lcfs) 4.48 
Length Wtd. lfti 506.29 wetted per. lfti 125026.5 
 in ~h EL lft) 1167.90 Shear Ilblsq ftl 244.11 
Alpha 1.00 Stream Power llblft s) 3.01 
Fictn Lass lft) 3.10 Cum volume 1acre-ft) 35.94 
C 6 E Los8 lfti 17.46 350.48 

0.92 Cum SA lacres) 3.34 56.18 

Warning: The sneray equation could not be balanced within ths specified number of iterations.   he program used critical depth for the water  surface and contlnusd an with the calculations. 
Warningl: The velocity head has ohsnged by nore than 0.5 ft 10.15 ml.  his nay indicate the need for additional cross sections. 
warning: ~ h s  conveyance ratio lupstream oonveyance divided by downstream conveyance) is less 

than 0.7 or greater than 1.4. ~ h l s  may indicate the need for additional cross .ections. warning:   he energy loss was greater than 1.0 ft 10.3 mi, between the current and previous cross 
section. This may indlcate the need for additional cross sections. 

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

CROSS SECTION OUTPUT Profile X213 flaw 

E.G. EleV lfti 1180.15 Element 
Val H ~ a d  iftl 1.07 Wt. "-Val. 

Left 08 Channel Right OB 

I W.S. Elsv lftl 1171.68 Reach Len. lft) 0.035 
crif W.S. ffti 1177.68 Flow A r e c  lsq it) 470.00 506.29 455.00 
E.G. Slope Iftlftl 0.009767 Area lsq ft) 1635.78 
Q Total lcfsl 23000.00 Flow [cfs] 1635.78 
Tap width lfri 265.00 TOP width rftl 23000.00 
Vel Total lftlsi 14.06 Avg. vel. lftls) 265.00 
Max Chl Dpth lfil 9.78 nydr. ~epth lfti 14.06 
con". ~otal fcfsl 232727.9 can". icfs) 5.17 
Length wtd. ~fti 506.29 Wetted p e r .  lit) 232727.9 
Min Ch El (ti) 1161.90 Shear Ilblrq fti 265.64 
Alpha 1.00 Stream Power Ilblfi r l  3.14 
Frctn Loss rfrl 2.73 Cum volume iacre-ft) 52.60 
C 6 E Lass Ift) 25.82 515.68 

1.29 Cum SA Iacreai 3.39 60.66 

Warning: The energy equation could n o t  be balanced within the specified number of iterations. ~ h s  program used critical depth for the water surface and con~inued on with the calculations. 
Warning: The vslocity head has changed by more than 0.5 fk 10.15 ml . This may indicate the need for additional cross sections. 
Warning: The conveyance ratio lupstreern conveyance divided by downstream conveyance) is less 

than 0.7 or greater than 1.4. Thia may indlcete the need for additional crass sections. warning:   he energy lass was greater than 1.0 rt 10.3 m i .  between the current and previous crass 
section. This may indicate the need for additional =roes sectianr. 
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a warninq: During the standard step iteratrons, when the assumed water surface w a j  set equal fa 
critical depth, the calculated water surface came bask below crltlcal depth.  his mdxcates 
thet there is not a valid rubcritical answer. ?he program defaulted t o  critical depth. 

CROSS SECTION OUTPUT Profile Wfull capacity 

E.G. Elev lftl 
Vel Hsad ifr] 
W.S. Elev Ift) 
crit W . S .  ift) 
E.G. Slope ifi/ftl 
Q Total Icisl 
Top Width lftl 
Vel Total !ft/s) 
Max Chl Dpfh iftl 
can". ~otal icfsl 
Length WLd. !fLl 
Min Ch El iftl 
Alpha 
~rctn LOSS lfrl 
C L E Loss tfLI 

Element 
WC. "-Val 
 each Len. !ft~ 
Flow Area Isq Pt) 
Area isa fti . ~ .  ~. 
Elow lcfai 
Tap Width lffl 

Netted Per. ift] 
Shear tlb/sq ft] 
Stream rower I I D / ~ ~  
Cum Volume (acre-it 
Cum SA iacresi 

Channel 
0.035 
506.23 
2123.40 
2123.40 
32993.89 
280.25 
15.54 
7.58 

346021.5 
282.37 
4.21 
66.32 
663.57 
64.70 

Right 08 
0.11" 
455.00 
8.82 
8.82 
-6.11 
22.33 
0.69 
0.39 
54.0 

22.38 
0.22 
0.15 
4.20 
3.63 

warning: The energy equation could n o t  be balanced wrthin the specified number of iterakions. ?he 
pzogram used critical depth far the water surface and continued an with the calculations. 

warning: ~ivided flaw computed for t h ~ s  crass-section. 
Warning: The velocity head has changed by more than 0.5 ft 10.15 ml. This nay indicate the need fur 

additionel cross sections. 
warning: The conveyance ratro /upstream conveyance divided by downstream conveyance) ir less 

than 0.7 or greater than 1.4. This may indicate the need for edd~lionai cross sections. 
warning: The energy loss was greater than 1.0 ft 10.3 ml. betireen the current end previous crors 

section. This may indicate the need for additional cross sec~lons. 
warning: During the standard step iterations, when the assumed water surface war set equai to 

critical depth, the cal~ulated water surface came back below critical depth.  hi^ indicates 
that there io not a valld rubcritical answer. The program defaulted to critical depth. 

mow DISTRIBUTION OUTPUT Profile U1/3 flow 

left s t a  ~ight S L ~  n o w  Area W.P. 8 Conv. Hydi D. Velocity 
lfti lit1 lcfsi 1sq ftl 
I'd 9848.61 9967.44 

(ftl !fti Ift/~l 
2085.89 245.66 67.22 19 .12  

9961.44 
3.67 10.12 

1008627 8912.09 664.22 119.02 68.56 5 . 5 9  13.42 
10086.27 RB 10205.10 1601.52 117.71 57.87 12.32 3.10 9.01 

warning: 

warning: 

The energy equation could not be balanced within the specifled n u d e r  of iteiations. 
program used critical depth far the water surface and continued on with the calculations. 
  he veloclry head has changed by mare than 0.5 ft 10.15 m i .  This may indicate the need for 
additional cross rectzonr. 
 he conveyance ratia iupstream conveyance divided by down6rrearn conveyance) is less 
than 0.7 or greater than 1 . 4 .  This nay indicate the need for additional cross sections. 
The energy lass was greater than 1.0 ft i D . 3  m i .  between the current and previous cross 
section. This may indicate the need for additional sectionr.  
During the standard step iterations. when the assumed water ~ u r f a c e  was set equal to 

critical depth, the calculated Water surface came bacX below critical depth. ~ h l s  indicates 
that there is not a valid subcritical answer. The program defaulted to critical depth. 

FLOW DISTRIBUTION OUTPUT Profile X2/3 flow 

 eft sta ~lght sta FIOW area 
tftl 

W.P. 8 can". nydr D. velocity 
Iftl lrfsl lsq fti lftl iftl tftls) 

LB 9848.61 9361.44 9766.18 407.88 83.91 20.12 6 . 8 9  11.59 
9967.44 10086.27 14662.78 920.65 119.02 63.75 1.75 15.93 
10086.27 RE 10205.10 3571.04 307.25 63.72 11.53 4.90 11.62 

Warning: The energy equation could not  be balanced within the specified number of iterations.   he 
program used crrtical depth for the w a t e r  surface and continued on with the calculations. 

Warning: The velocity head has changed by more than 0.5 ft 10.15 ml. This may indicate the need far 
additional crQss sections. 

warning: The conveyance ratia lupstrean conveyance divided by downstream conveyance] is less 
than 0.7 or greater than 1 . 4 .  This may indicate the need f o r  additional cross sections. 

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

Warning: During the standard step iterations. when the asnumed water surface was set equal to 
Srltical depth, the calculated water surface came back below critical depth. ?hie indicates 
thet there is not a valid Jubcritical answer.  he program defaulted to criticml depth. 

FLOW DISTRIBUTION OUTPUT Profile #full Capacity 

left S t a  Right Sfa F l o w  Area 
iff1 iftl 

W.P. i CODY. Hydr I). velocity 
icfsi 1sq ftl 

IB 9848.51 9967.44 
ifti (it) iftlsl 

7417.70 565.88 93.10 22.48 6.12 13.11 
9967.44 10086.27 20045.65 1133.11 119.02 60.74 9.54 11.68 
10086.27 RB 10205.10 5130.55 423.95 70.25 1 6 . 7 ~  
10205.10 11157.2? 

6.15 13.05 
6.11 8.82 22.38 0.02 0.39 0.69 

Warning-: The energy equation could not  be balanced within the specifled number of iterations.   he 
Program used critical depth for the water surface and continued an with the calculations. 
Divided flaw computed for this cross-section. 
The velocity head has changed by more than 0.5 ff (0.15 ml.  his may indrcare the need tor additional cross sections. 

arning: The =onveyance ratio (upstream conveyanca divided by downstream conveyance) is less 
than 0.7 or greater than 1.4. This may indicate the need for addxfional crors sections. 
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Warning: The energy loss was greater than 1.0 it 10.3 "1 ,  between the current and previous croas 
section. This may indicate the need far additional crors sections. 

warning: ourlng the standard step iterations, when the assumed water surface war set equal t o  
crrtical depth. the calculated water surface came back below critical depth.  his indicates 
t h a t  there i s  not a valid aubcriticsl answer.   he program defaulted t o  critical depth. 

CROSS SECTION RIVER: New River 
RERCH: Lower RS: 9.193 

INPUT 
Descript~on: The expansion/contraction coefficients ere increased 
because Of a 

contraction in the mainchannel. 
stat la" Elevatlan ~ s t a  "urn= 35 

Sra Elev Sta Elev Ste Elev ~ t a   lev sta =lev 
9118 1185.9 9748.25 1182.17 9780.36 1181.04 9804.33 1182.05 9877.67 1164.92 

9930.03 1165.9 9'169.01 1165.85 9989.91 1164.5410026.06 1156.1216045.86 1166.12 
10080.36 1165.910132.33 1165.9110255.75 1158.2210313.83 1168.2310329.05 1176.06 
10362.99 1178.910405.01 1183.2 10453.1 1177.2910455.89 lh7.0510473.29 1177.7B 
10485.97 1177.310498.31 1119.4610545.04 1179.6710593.15 1180.1310612.05 1180.13 
10658.42 118110737.84 1181.3910846.55 1181.8710858.48 1119.51088P.38 1179.84 
10930.81 1181.510972.81 1181.6311052.85 1181.5911088.51 1181.2d11199.38 1181.77 

Manning's n Values mum- 3 
Sta n Val S t a  n Val S L ~  n v.1 
9718 .06 9804.33 .03510329.05 .il 

Bank s t a :  Left Right Lengths: Left Channel ~ i g h t  coeff contr. ~xpan 
9804.3310329.05 400 391.34 390 . 3  . 5  

CROSS SECTION OUTPUT Profile #1/3 flow 

E . G .  Elev iftl 
vel need (fri 
W.S. =lev ifri 
crit W . S .  ifrl 
E.G. Slope Ifflftl 
Q Total icfs! 
TOP wzdth ifti 
Ye1 Total iftI5, 
Max Chl Dpth lftl 
con". Total ~cfs, 
Lennth Wfd. lfll 

Alpha 
Frctn Loss IPLI 
C L E Lo51 lfll 

1172.49 Element 
0.39 "r n-"-1 

0.46 Cum Volume lacre-ftl 
0.04 Cum SA (acres1 

Channel Right OB 
0.035 
391.34 390.00 
2603.66 
2603.66 
13000.00 
474.42 
4.99 

Note: Hydraulic jump has occurred between this cross rectlon and the previous upstream recLlon 

CROSS SECTION OUTPUT Profile #2/3 flaw 

E.G. Elev Iftl 
Vel nead ifri 
W . S .  E I ~ V  ffri 
crit W.S. ifti 
E.G. Slope IftIfLI 
Q Total lcfsi 
Top Width fftl 
Vel Total (frlsi 
Max Chl Dpth ifrl 
Conv. Total lcfni 
Length Wtd. IfLI 
Win Ch El (it1 
Alphe 
Frctn Loss lftl 
C L E Loas (ft) 

Element 
~ ~ 

Reach Len. lftl 
riow ~ r e a  lsq fri 
Area lrq ftl 
Flow Icfsi 
Top Width if*! 
Avg. vel. iftls! 
HYdr. Depth iftl 

CROSS SECTION OUTPUT Profile #full capacity 

E.G. EleY (it1 
vei Head Iff1 
W . S .  Elev lfti 
crit W.S. lft) 
E.G. Slope (ftlfti 
Q Total lcfa! 
Top Width lfrl 
vel ~atsl fftlsl 
Max Chl Opth ifti 
Con". Total 1ccsi 
length Wrd. fir] 
Mi" Ch El iftl 
Alpha 
Frctn lass iff) 
C 6 E LOSS 1fLI 

Elsment 
Wt. "-Val 
Reach Len. ift! 
Flaw Area isq ftl 
A r e a  lsq fti 
Flaw lcfsl 
Top Width lfti 
Avg. Vel. Iftlsl 
Hydr. Depth ift) 
COO". (CfSl 
Wetted Per. (ft) 
Sheer ilblsq ft! 
Stream power ilblfr 
Cum Volume (acre-frl 
Cum SA iscresi 

Channel 
0.035 
391.34 
4128.32 
4128.32 

23000.00 
494.02 
5.57 
8.36 

718805.0 
191.02 

Right 08 
0.110 

390.00 
40.34 
40.34 
12.47 
64.31 
0.31 
0.63 
427.5 
64.52 
0.03 
0.0, 
3.94 
3.18 

Warning: Divided flow computed for this cross-section. 

FLOW DISTRIBUTION OUTPUT Profile 8113 flow 

Left S t i l  Right SLe Flow A r e s  W.P. % COO". Hydz 0. Velocity 
lftl lft1 lcfsi isq fLi lfti ltti lftlsl 

Nsw River Spillway inundation Study, FCD 97-04 
For the 1i1.m md bllpmf 
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~ o t e :  Hydraulic jump has occurzed between this cross section and the previous upstream section. 

FLOW DISTRIBUTION OUTFUT P r o f l i e  X213 f low 

l e f t  s f a  ~ l g h c  sra  low area W.P. i Conv. Hydr O.  velocity 
l f t i  l f t l  l c f s i  jsq f t i  f f t i  l f t l  I f t l s i  
LB 9804.33 9919.24 6637.91 1208.24 141.00 28.86 8.29 5.49 
-9979.24 10154.14 9970.83 1653.57 174.91 43.35 9.45 6.03 
10154.14 RB 10329.05 6 3 9 1 . 2 7  1266.52 175.05 2 7 . 7 9  

7.31 5.05 

FLOW DISTRIBUTION OUTPUT P r o f i l e  # f u l l  capacity 

L e f t  Sea Right Sta Flow Area 
f f t i  

W.P. ? Conv. Hydr D. Veloclty 
i f t l  lcf51 f a q  f t i  ( f r i  

LB 9804.33 9919.24 9343.17 1616.56 158.85 28.33 
l f t i  ( f t / 5 1  

9979.24 
10.27 5.78 

10154.14 13825.47 2124.59 17a.97 4 1 . 9 0  12.15 6.51 
10154.14 RB 10329.05 9812.90 1736.90 1 7 6 . 8 2  2 9 . 7 4  
10329.05 11199.38 

9.93 5 . 6 5  
12.47 40.34 64.52 0 . m  0.63 0.31 

~ a r n m g :  ~ivided flow computed f o r  this cross-section 

CROSS SECTION RIVER: New River 
REACH: Lower RS: 9.129 

INPUT 
Descri~fion: 

~~~ 

s l a  n sra n vai Ste  ,, val 
9720 .06 9830.86 .03510344.71 .11 

Bank Sta: Left ~ i g h t  Lengths: Left Channel Right CoePf Contr. ~ x p a n  
9830.8610346.71 370 394.4 430 

Blocked ObsLructlooa "urn= 
1 .3 

1 
SLa L Sta R Elev 

10344.71111845.14 1116 

CROSS SECTION OUTPUT Profile 11113 flow 

E.G. ~ i e v  i f r i  
"el He.., fit1 
W.S. Elev l f f i  
crit W.S. f f t l  
E.G. Slope I f t l i f i  
0 Total i c f r ,  
Top WldLh I f t i  
vel ~ o t a l  ifr!sl 
Max Chi Dpth l f t i  
can". Total i c f s i  
length wtd. ( f r i  
Min Ch E l  l f i l  
Alpha 
FrcLn Loss I f t i  
C 6 E 1098 l f i l  

W t .  "-Val. 
Reach Len.  f f f i  
Flow ~ r e a  f r q  f r i  
Area l sq  f t i  
Flow l c f s ,  
Tap Width IfLi 
Avg. Vel. l f i l s i  
HYdr. Depth l f i l  

CROSS SECTION OUTPUT P r o f i l e  #2/3 f low 

cinv. i & d  
Welted Per. I f t i  
Shear I l b l s a  i r ,  . ~. 
Stream power l i b l f t  
Cum volume ( a c r e - f t i  
Cum SA l a c r e ~ l  

E.G. Elev [ f t )  
Vel Head I f t i  
W.S. Elev ( f t i  
C I i t  W.S. l f t i  
E.G. Slope I f t l f f )  
Q T o t a l  Ic f s i  
Top Width f f L ,  
"el Total f f t / ~ l  
Max Chl Dpth I f t i  
Con". Total Ic f s l  
Length WLd. ( f t l  
Min Ch El (it1 
Alpha 
Frcin loss l f t i  
C L E loss l f t i  

Left 08 Channel Right OB 
0.035 

310.00 394.40 430.00 
2899.94 
2899.94 

Lef t  OB channe l  ~ i g h r  08 
0.035 

370.00 394.40 430.00 
4315.18 

CROSS SECTION OUTPUT Profile f f u l l  capacity 

E.G. Elev l f t i  1178.17 Element 
Ye1 Head l f t i  

Left OB channel ~ i g h t  08 
0.52 Wf. n-Val. 0.035 0.110 

luneZ000 N w  Rlvsi Spillway Inundation Study, FCD 977-4 
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W . S .  Elev fir] 1177.65  each  en. (fri 
crib W.S. ,st1 

370.00 394.40 430.00 
1170 .64  n o w  area isq rr] 

E.G. Slope fftiIC1 0.000747 Area fsq ftl 5664.32 233.18 

P Total lcf61 5664.32 233.18 
33000.00 Flow fcfsl 

Top Width lftl 660.35 TOP Width lrfl 32888.43 111.57 
vel ~otal ift1r1 

502.63 151.12 
5.60 R v g .  Vel. Ift/al 

M B X  Chl Dpth Iftl 5.01 0.48 
14.49 ~ydr. Depth iff1 

conv. Total icfn] 11,21 
1207363.0 can". icf~] 

1.48 

Length Wtd. ffrl 
1203281.0 4082.0 

394.51 Wetted Per. iff] 
Min Ch El fit] 1163.16 Shear flbisq fri 506.07 158.05 

Alpha 0.52 0.07 
1.07 Stream Power IlbifL s] 

Frctn Lose fit1 3.03 0.03 
0.33 cum volume lacre-rtl 

C & E Loss fftl 
33.30 569.34 

0.01 cum SR (acres1 
2.72 

3.43 55.59 2.19 

FLOW DISTRIBUTION OUTPW Profile #113 flow 

Left S t a  Right SLa  Flow area W.P. a con". ~ y d r  O .  Y ~ I O C ~ ~ Y  
lftl Iff1 lcfsi fsq ftl iff1 fftl fftirl 
LB 9830.86 10002.14 4257.18 928.93 133.21 32.75 7.02 4.58 10002.14 10113.43 6271.51 1295.92 111.29 48.24 7.57 4.84 10113.43 RB 10384.71 2e70.11 675.09 135.68 19.01 5.01 3.66 

FLOW DISTRIBUTION OUTPUT Profile 8213 flow 

 eft sta ~lght sta F ~ O W  ~ r e a  W.P. % con". ~ y d r  D. velocity 
Iftl fftl i"f81 fsq ftl fit1 lftl ift/ai 
LB 9830.86 10002.14 7177.96 1382.28 148.58 91.21 9.38 5.19 10002.14 10173.03 10620.16 1850.90 171.29 46.18 10.81 5.74 10173.43 RB 10344.71 5201.23 1122.12 143.02 22.61 7.94 4.64 

FLOW DISTRIBUTION OUTPUT Prafrle #full capacity 

CROSS SECTION RIVER: New River 
REACH: lower R S :  9.047 

INPUT 
Descripelon: 
Station Elevation "eta nun- 45 

Manning'a n valuer nun- 3 
S t a  n vol sta n V a l  val 
9721 .06 9869.58 ,03510339.39 .11 

Bank Sta:  eft Right Lengths: Leff Channel Rlght coeff contr. ~xpan. 
9859.5810319.39 355 330.86 270 I . 3  

Blocked Obstiuctiona nu.- 2 
~ t a  L s e a  R ~ i e v  sra L s ~ a  R =lev 

10339.3910550.09 117610864.4411368.29 1179.27 

CROSS SECTION OUTPUT Prorile 8113 flow 

E.G. Elev iff] 
Ye1 Head lftl 
W.S.  lev ifti 
cr i t  W.S. lfL1 
E.G. Slope iftlftl 
Q Total icfsl 
Top Width lftl 
Ye1 Total iff/eJ 
Max Chi Dpth iftl 
Con". Total fcfsl 
Length Wtd. ifti 
Mi" Ch El iftl 
Alpha 
mctn Loss lftl 
C 6 E Lo63 iftl 

1171.61 Element 
0 . 3 8  WL. " -Va l .  

1111.23   each Len. Ifti 
1167.34 Flow Area isq ft) 

0:001014 Area lsq ffl 
13000.00 Flow lcfsl 
375.45 Tap WldLh fttl 
4.93 AY9. Vel. lffisi 
9.59 Hydr. Depth ift) 

408331.6 Con". icfsl 
330.86 Wetted Per. Ifti 
1161.64 Sheer llblsq ftl 

1.00 Stream Power flbiff st 
0.53 Cum volume (acre-ftl 
0.09 Cum SR facresl 

Channel Right 08 
0.035 
330.86 210.00 

2634.55 
2634.55 
13000.00 
315.45 
4.93 
7.02 

408331.6 
377.69 
0.44 
2.18 

219.25 
44.23 

Warning: The velocity head has changed by more than 0.5 ft 10.15 mi.  his nay indicate the need for 
additional cross sections. 

Warning: The conveyance ratio lupstream conveyance divided by downstream conveyance1 is less 
than 0.7 or greater than 1 . 4 .  This may Indicate the need for .dditional cross sections. 

CROSS SECTiON OUTPUT Profile X2/3 flaw 

NRU Rivsr Spiliwny Inundation Study, PCD 97.04 
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E.G. Elev lftl 
Vel Head IfLl 
W.S. Elev lfti 
crit W.S.  Iftl 
E.G. Slope Iftiftl 
Q Total lcfri 
Top Width Ifti 
Vel Total ift/8i 
Max Chl Dpfh lftl 
con". Total ICZSI 
Length Wtd. lftl 
Mi" Ch El lfti 
Alpha 
rrctn Lo88 Ift, 

Element 
Wt. " - V a l  
Reach Len. lit1 
Flow Area lsq fti 
Area lsq ftl 
Flow lCiSl 
TOP Wldth lftl 
A - 9  vel. lf~lsl 
Hydr. Depth Ifti 
Con". lcfsl 
Wetted Per. Ifti 
Shear IIblsq fti 
Stream power 11b/ft r~ 
Cum volume [acre-ft] 
Cum SA (acres] 

Channel 
0.035 

330.85 
3884.28 
3884.28 

23000.00 
402.88 
5.92 
9.64 

743111.2 
406.06 

0.57 
3.39 

407.77 
48.05 

warning: The velocity heed Daa changed by mare than 0.5 ft 10.15 mi.  his may indlcate the need for additional cross sections. 
Warning: The conveyance ratio lupstreen conveyance divided by downstream conveyance1 is less 

than 0.7 or greater than 1.6. This may Indicate the need for additional cross sections. 

CROSS SECTION OUTPUT Profile #full capacity 

E.G. Elev Iff1 1171.83 ~lelne~t 
Ye1 Head lftl 

Left 08 channel R I ~ ~ L  OB 
0.66 We. n-val. 

W.S. Elev Ifti 1177.16 Reach Len, lfil 0.035 0.110 

crit W.S. lit1 
355.00 330.86 270.00 

1170.40 Glow Area Isq it] 
E.G. Slope lft/ffi 0.000934 Area [sq ftj 5023.29 194.83 

Q mrai ~cfsi 33000.00 F ~ O W  ( C ~ S I  5023.29 194.83 

Top Width <€ti 
32913.10 85.30 

614.22 Top Width (ft) 
"el Total iftisi , 6.32 Rug. vel. ift/si 439.08 175.14 

  ax chi ~ p t h  (frl 6.55 0.44 
15.52 Hydi. Depth (fti 

Con". Total lcisl 1079712.1 Con". lcfs] 11.44 1.11 

length Wtd. Ifti 330.78 Wetted Per. lftl 1076888.6 2823.5 

Min Ch El lfti 1161.64 Shear llblsq ft) 442.69 175.32 

Alpha 
0.66 0.05 

1.07 Stream Power 11b/ft 
Frcrn Loss IfLl 

4.34 0.03 
0.52 Cum volume (acre-fi) 

C i E LOSS lftl 
33.30 520.95 

0.18 Cum SR lacrea] 
0.60 

3.43 51.32 0.54 

Warning: Divlded flow computed for this cross-section. 
Warning: The velocity head has changed by more than 0.5 ft iO.15 m] . ?his may indicate the need for  additional crass  sectrans.  
Warning: The conveyance ratio lupstream conveyance divided by downstream  conveyance^ i r  less 

than 0 . 7  or greater then 1.4. Thls may indicate the need for additional cross sections. 

FLOW DISTRIBUTION OUTPUT Pr~file X1/3 flow 

left st. ~ighf sta  low ~ r e a  W . P .  h con". ~ y d r  D. velocity 
lit1 lftl ICES1 1sq ffi lftl Iftl Ift/~l 
LB 9869.58 10026.18 1521.56 912.55 12'7.10 34.78 7 . 2 4  4.95 
10026.18 10182.19 6608.05 12d5.94 156.69 50.83 7 . 9 6  5 . 3 0  
10182.79 RB 10339.39 1870.39 476.06 93.90 14.39 5.13 3.93 

warning:   he velocity head has Changed by more than 0.5 ft 10.15 nl. ~ h i r  may indicate the need far additional crors sections. 
warning:   he conveyance ratio lupstrean conveyance divided by downatrean conveyencei is leas 

than 0.7 or greater than 1.a. Thia may indicate *he need for additional cross sections. 

n o i i  DISTRIBUTION OUTPUT ~ e ~ f i ~ e  #2/3 flow 

Left Sfa Rlghr S t a  Flow area W.P. 8 con". ~ y d i  D. velocity 
lit1 lftl lcfsl lsq ftl lftl lfti l€t/rl 
LB 9869.58 10026.18 7771.68 1344.14 142.67 3 3 . 7 9  9.51 5.78 
10026.18 10182 79 11349.42 1751.50 155.69 49.35 11.18 6.48 
10182.79 RB 10339.39 3818.89 788.65 106.69 16.86 1.51 4.92 

Warning: The velocity head has changed by more than 0.5 ft 10.15 m1.  his nay indicate the need tor additional cross sections. 
warninq;   he canvayance ratio (upstre- conveyance divided by downstream  conveyance^ ir less 

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

FLOW DISTRIBUTION OUTPUT Profile Xfull capacity 

left s f a  night s t a  rlaw Area W.P. % Con". Hydr D. velocity 
Iftl lfil Icfsi lsq Etl lftl lftl Ift/~l 
LB 9869.58 10026.18 11098.49 1743.73 155.72 33.63 11.32 

6.36 10026.18 10182.79 15916.78 2175.19 156.59 48.41 
13.89 7.34 10182.79 RB 10333.39 5838.ad 1104.37 130.28 n.69 

10339.39 11368.29 
8 . 5 0  5.29 

86.30 194.83 175.32 0.26 1.11 0 .44  

Warning: Divided flow computed for this cross-section. 
Warning: The velocity head has changed by more than 0.5 ft 10.15 ml . ~ h i r  may indicate the need for additional crors sectianr. 
Warning:   he conveyance ratio lupstrean conveyance divided by downstream conveyance1 is less 

than 0 . 7  or greater than 1.4. This may indicate the need for  addrtional cross section3. 

RIVER: New River 
REACH: lower RS: 8.994 

New Rivm Spillway lnundnrion Study, FCD 97.04 
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INPUT 
DescZioLlan: 

Manning's n YelUes nu",= 3 
s t a  n val s t =  n va l  sra val 

9562 . 0 6  9890.28 .03110200.81 .11 

Bank Sra:  eft Right Lengths: Left Channel ~ight coeff cantr. ~xpan. 
9890.2810200.81 90 91.57 85 .1 . 3  

CROSS SECTION OUTPUT ProPlle X111 flow 

E.G. E l e Y  Iftl 
"el Head ifti 
W.S. =lev iftl 
CIiL W.S.  lit1 
E.G. slope iitlfrj 
0 Torill Icfrl 
Top Width lfll 
"el Total Iftlsl 
Max Chl Dpth (ftl 
Conv. Tatel lcfsl 
length wtd. Ifri 
Min Ch El ifti 
Alpha 
Frctn lass ifrl 
C i E LOSS iftl 

Element 
wr, n-val. 
Reach Len. lfti 
 low ~ r e a  isq fr) 
A r e a  irq ftl 
Flaw lcfol 
Tap Width iff1 
Rug. Val. lftls] 
Hydr. Depth lfL1 
Con". Icfsl 
Wetted Per. (€ti 
Sheer Ilblsq ftl 
Strecrn power Ilblrt sl 
cum volume iacre-ftl 
cum SR iiicres1 

Channel 
0.035 
91.51 

1436.96 
1436.96 

13000.00 
216.27 

9.05 
6.64 

213284.4 
219.82 

1.52 
13.72 

263.19 
11.98 

CROSS SECTION OUTPUT Profile 8213 flow 

E.G. EleY Iff1 1114.34 Elsment Lelt OB Channel Right 08 
Ye1 Head IfLI 2.02 WL. "-Val. 0.035 
W.S. Elev lftl 1172.32 Reach Len. Ifti 90.00 91.51 85.00 
CriL W . S .  lfC1 ll~0.ll FIOW .area lsq €ti 2014.97 
E.G. Slope ifLIft1 0.004089 Rrea lrq ftl 2014.97 
Q Total icfJ1 23000.00 Flow lcfsl 23000.00 
Top Width iftl 228.80 Top Width lfZ1 228.80 
"el ~otal i f r ~ s ~  11.41 ~ v g .  vei. i f r ~ r ~  11.41 
Max Chl OpLh lftl 10.67 Llydr. Depth (ft) 8.81 
Con". Total icfsl 359680.6 COOY. IcfsI 359680.5 
Length Wed, ittl 91.57 Wetted Per. lttl 233.71 
 in ~h EI ifti 1161.65 Shear Ilblsq ftl 2.20 
~lpha 1.00 streem power Ilblft 31 25.12 
~rctn ~ a e s  I ~ L I  0.36 cum volume iacre-fti 25.82 385.37 
C 6 E Loss Iftl 0.06 Cum SR lacreal 3.3'3 45.65 

CROSS SECTION OUTPUT Profile # f u l l  capacity 

E.G. Elev l€rl 
Vel Head Iftl 
W . S .  Elev Iftl 
crit W.S. Iftl 
E.G. Slope Iftlftl 
Q Total icfsl 
Top Wldth lit1 
vel  Total iftlal 
Max Chl Dpth lftl 
Cony. Total lcisl 
Length Wtd. iftl 
Min Ch El iff1 
Alpha 
rrctn Loss Iffl 
C 6 E Loss lftl 

Channel 
0.035 
91.57 

2593.61 
2593.61 

33000.00 
278.31 
12.72 
9.32 

481122.3 
283.97 

2.68 
31.13 

492.03 
48.60 

FLOW DISTRIBUTION OUTPUT Profile XI13 flow 

left s t a  ~ight sta ~ l a w  area W . P .  I con". ~ y d r  D. velocity 
iftl iftl lcfsl lrq ftl (ftl ifti lftlsl 
LB 9890.28 9993.79 3724.44 459.95 81.71 28.65 5.67 8.10 
9993.19 10097.30 1612.84 776.19 103.52 58.56 1.50 9.81 
10097.30 RB 10200.81 1662.72 200.81 34.53 12.79 6.33 8.28 

FLOW DISTRIBUTION OUTPUT Profile 4 2 1 3  flow 

Left Sfa Right Sta Flow Rrea W.P. % Conv. Hydr D. Velocity 
lftl Ifti lcfrl irq f t ~  lftl ifti iftls] 
LB 9890.28 9993.79 6975.81 683.18 91.88 30.33 7.52 10.21 
9993.79 10097.30 13083.82 1045.05 103.52 56.89 10.10 12.52 
10097.30 RB 10200.81 2940.37 286.74 38.32 12.18 8.32 10.25 

New Rivcr Spillway Inundation Study, PCD 97-04 
For ,ha 113,Yl and fllllpmf 



FLOW DISTRIBUTION OUTPUT Profile Wfull capacity 

Left $La Right Sea Flow 
,<+, r e * ,  

Area ,-<-, ,..ah, 
W.P. 8 CO"". Hydr D. velocity . .. . 

CROSS SECTION . RImR: New River 
REACH: lower RS: 8.977 

INPUT 
DescriDCinn . ~-~~~ 
station Elevation Data 

S t a  Elev SLa 
9532 1182 9 5 5 7 . 8 1  

9680.22 1175.1 9102.15 
9886.92 1164.3 9913.86 

Manning's n values nu",= 3 
Sta n Val sta n v a l  s t a  n v a l  
9532 .06 9866.17 .03510181.52 .I1 

Bank Sta :  Left Right Lengths: Left Channel Right coeff contr. E~~~~ 
9866.1710181.52 220 211.76 215 1 

 locked Ob~rructlans "urn= 1 
.3 

sta L S t a  R  lev 
11095.4511386.37 1115.77 

CROSS SECTION OUTPUT Profile n u 3  flow 

E.G. Elev fffl 
V e l  Head ifti 
W.S. Elev Ifti 
crii W . S .  iftl 
E.G. Slope Iftlft) 
Q Total lcfsl 
Top Width lftl 
vs1 Total iffIS1 
Max Chl Dpth lfL) 
Con". Total lcfsj 
Length Wed. ifti 
Mln Ch El Iff1 
Alpha 
FrcLn Loss lftl 
C G E Lose Ifti 

Reach   en. 1fr1 
Flow Area 1sq ftj 
area lsq fti 
Flow icfrl 
Tap Width lft] 
R v g .  V e l .  lftlsi 
Hydr. Depth ffL1 
Con". 1cis1 
Wetted Per. lft] 
Shear Ilblsq it/ 
Stream power IIhIfr 
cum volume iasre-fil 
Cum SA (acres1 

CROSS SECTION OUTPUT Profile "213 floi 

E.G. Elev lftl 
"el m a d  (it) 
W.S. EIeY fit1 
crit W.S. fftl 
E.G. Slope Iftlftl 
Q Total lcfsl 
Top Width iftl 
Ye1 Total fffll, 
Max Chl Dpth lftl 
Conv. Total lcfsl 
Length Wfd. lit1 
MI" ch EI lfri 
Alpha 
Frctn Loss lftl 
C & E Loss ift, 

1173.92 Element 
1.81 A t .  n-"el. 

1172.11 Reach Len. iftl 
1169.83 Flow Rrea fsq ft) 
0.003749 ~ r e e  lsq fr, 
23000.00 Flow (cis) 
245.61 Top Width IfL1 
10.80 Rvg .  Vel. (ftls] 
10.81 Hydr. Depth lft] 

375648.0 Conv. lcfsl 
211.76 wetted p e r .  (ft) 
1161.30 Shear Ilblsq ftl 

1.00 Stream Power IlbIfL sj 
0.72 cu volume lacre-ft~ 
0.14 Cum SA lacreal 

CROSS SECTION OUTPUT Profile # f u n  capacity 

E.G. = l e v  ifri 
Vel Heed lftl 
W.S.  Elev Ifti 
CIiL W.S. iftl 
E.G. slope ifrlfti 
Q Total lcfsl 
TOP width lfri 
Vel Total Iftls] 
Max Chl Dpth ftLI 
Con". Total lcfrl 
Length Wtd. lftl 
Min Ch El lftl 
Alpha 
Frcfn Loss Iftl 
C d E Loss lftl 

Element 
W t .  "-Val. 
Reach Len. lft) 
Flow A r e a  isq ft] 
Area lsq ftl 
Flow icfnl 
Top Width lftl 
Avg. Vel. Iftls) 
HYdr. Depth fftl 
Con". icia1 
Wetted Per. lftl 
Shear llblsq frl 
Stream Power lIh/if si 
cum volume lacre-it) 
cum SA iacrezj 

Channel R W h t  08 
0.035 
211.76 215.00 

2128.83 
2128.83 

23000.00 
2 4 5 . 5 1  

1 0 . B D  
8.57 

315548.0 
251.23 

1 98 
21.43 
381.02 
45.16 

left OB channel ~ight OB 
0.035 

220.00 211.16 215.00 
2728.94 
2728.94 

New River Spillway Inundation Study, FCD 91-04 
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Warning: The velocity head has changed by more than 0.5 ft 10.1s ml .  his nay indicate the need for 
additional cross sections. 

FLOW DISTRIBUTION OUTPUT Profile (1113 flow 

FLOW DISTRIBUTION OUTPUT Profile #2/3 flow 

Left S t a  RlghL Sta Flaw Area W.P. 8 Can". Hydr D. VelaciLy 
ifti lftl (cfsi (sq ftl iff) iftl (fr/al 

LB 9866.11 9971.29 8023.72 795.31 100.41 34.89 8.09 10.09 
9911.29 10076.40 12961.18 1080.29 105.17 56.35 10.28 

12.00 
10076.40 RB 10181.52 2015.10 253.23 a5.54 8.76 6.01 7.96 

FLOW DISTRIBUTION OUTPUT Profile Hfull capacity 

~ e f f  sra Right 5ta PIOW iirea W . P .  % con". ~ y d r  D. velocity 
Iff1 Iftl ICE51 1sq ftl Iff1 lftl Iftlsi 
LB 9866.17 9911.29 11936.56 1023.92 105.09 36.17 10.00 1 1 . 6 5  9971.29 10076.40 18209.51 1319.65 105.17 55.18 12.35 13.BO 
10076.40 RB 10181.52 2853.87 385.37 78.12 8.65 5.18 7.41 

Warning: The velocity head has changed by more than 0.5 fr 10.15 m1. This may indicate the nesd for 
additions1 crass sections. 

CROSS SECTION RIVER: New Rivsr 
RERCH: Lower RS: 8.936 

INPUT 
ve5cziption: 

- . . . . . . . . . . . 
Elev sta 
1182 9530.41 

1174.6 9671.66 
1165.3 9940.49 
1161.310080.82 
1177.210215.63 
1116.9 10330.2 
1177.410589.8& 
1176.910769.13 
1174.610898,iB 
1175.511113.29 
1113.111266.18 

"- 
Elev Sea 

1118.24 95111.23 
1174.92 9710.26 
1163.65 9978.94 
1161.8110101.84 
1177.6310231.99 
1116.41 10343.1 
1171.1910631.09 
1176.7610783.65 
1172.8810958.71 
1114.6311185.43 
1174.39 

E l e v  Sfa 
1174.35 9605.1 
1174.55 9827.82 
1159.9910010.76 
1110.8610151.51 
1177.9810300.91 
1117.9310398.49 
1176.8610686.65 
1175.1610815.97 
1172.1611002.97 
1173.3411232.69 

Manninglr n Values nu"= 3 
sea n val Sta n Val sts n vsl 
9511 .06 9827.82 .03510181.89 .ll 

Bank Sta :  LePt Right Lengths: Left Channel Right Coeff Canfr. Expan 
9827.8210181.89 285 289.58 290 1 3 

Blacked  obstruction^ nun= 1 - 
Sta l SLa R Elev 
1080011266.18 1174.3 

CROSS SECTION OUTPUT Profile Xi13 flow 

E.G. Elev Iftl 
Ye1 Head IfLl 
W.S. El*" lftl 
c r i t  W.S. iftl 
E.G. Slope Iftlif) 
0 Total icfsl 
Top Width lfL1 
V e l  Total Iftlsl 
Max Chi Dpih lft, 
Con". Total lcfsl 
Length Wid. lftl 
Nln Ch El Iff1 
Alpha 
Frcrn LOSS (fti 
C L E loss lftl 

1169.81 Element 
0.96 Wt. "-Val. 

1168.85 Reach Len. lftl 
1166.91 Flow Area Isq tt] 

0.003256 Area lsq fL] 
13000.00 Flow lcfsl 
278.62 Top Wldth Ift) 

7.88 Aug. Vel. lftlsl 
8.91 Hydi. Depth lft] 

227819.7 Can". lcfs] 
289.58 Wetted Per. (fc] 

1159.94 Shear (lb/rq ft) 
1.00 Stream Power Ilblft $1 
1.30 Cum Volqme [acre-ff] 
0.09 Cum 9A lacrerl 

Left OB 

285.00 

1 1 . d 5  
3.34 

Channel Right 08 
0.035 

289.58 290.00 
1649.81 
1649.81 

13000.00 
218.62 

7.88 
5.92 

227819.7  

Warning: The velocity head has changed by more than 0.5 ft 10.15 m). This may indicate the nssd for 
sdditional cross recrlans. 

Warning: The conveyance ratio IuPstream conveyance divided by downstream convsyencel is less 
than 0.1 or greater than 1.4. This nay lndlcate the need for additional cross sections. 

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

CROSS SECTION OUTPUT Profile X2/3 flow 

E.G. Elev Ift] 1113.06 Element Left 08 Channel Right OB 
Vel mead iftl 1 wr. n-val. 0.035 
W.S. Elev (ftl 1171.12 Reach Len. lttl 285.00 289.58 290.00 
Crif W.S. Iff1 1168.89 Flow Area lrq ff) 2419.13 
E.G. Slope Iftlftl 0.003062 Area lsq tt] 2479.13 

hme 2000 NewRivcr Spillway Inundadon Stildy.FCD97-04 
Tor the li3,Y3 and &ll pmf 



Alpha 
FrCLn loss ift! 
C 6 E LoJs Ifti 

warning: The ve,ocir, 
addlt'"".l , 

warninq: The c, 

I head has changed by more than 0.5 ft 10.15 mi. This may indicate the need for 
cross sections. 

onveyance ratio iupstreaa conveyance divided by downstream conveyance! is less . . 
than u. i or greater than 1 . 4 .  This may indicate the need for additional cross sections. 

warning: The energy laas was greater than 1.0 ft (0.3 mi. between the current and previous cross 
section. This may indicate the need for additional cross rections. 

CROSS SECTION OUTPUT Profile #full capacity 

E.G. E l e v  ifti 
Ye1 Head Iff1 
W . S .  EleY Ifii 
crit W . S .  ifil 
E.G. Slope 1it/fLI 
0 Total lsfrl 
Top Width lftl 
Ye1 Tote1 lft/sl 
Max Chl Dprh ift) 
Con". Total 1Cfrl 
Length WLd. ifti 
Nin Ch El iftl 
Alpha , 
FrCLn lass ift! 
C d E 1055 Ifti 

Element 
Wt. "-Val. 
Reach Len. lftl 
rlow ~ r e a  lsq *ti 
Area isq ft) 
Flow 1Cf51 
Tap width Ifti 
Avg. v e l .  (ir/si 
HYdr. Depth iftl 
Con". lcfsl 
Wetted Per. lftl 
Shear iIb/sq fti 
Stream power ilb/it si 
cum volume (acre-fti 
Cum SA lacresi 

Channel 
0.035 

289.58 

Warning:   he velocity head has changed by nore than 0.5 fi 10.15 mi. ?his nay indicate the need for 
additronsl cross sections. ~ ~ ~ ~ ~ ~ . ~ ~ . .  

warning:   he conveyance ratio lupstream conveyance divided by downstream conveyance1 is less 
than 0.7 o r  greater than 1.4. This may indicate the need for additional crass sections 

warn~ng:  he energy loss was greater than 1.0 ft 10.3 m i .  between the current and previova cross 
section. This may indicate the need for additional cross sections. 

FLOW DISTRIBUTION OUTPUT PIOfile #1/3 flow 

Left Sta RlghL Sta * Itti 1ftl icfai Flaw rsq Area EU ifti (fti ift/ri 
W.P. 2 Con". Hydr D. velocity 

LB 9827.82 9945.84 2566.52 424.39 102.53 19.74 
9945.84 10063.87 

4.16 6.05 
7720.08 870.97 118.59 59.39 7.38 8 . 8 6  

10063.87 RB 10181.89 2713.40 354.45 60.13 20.87 6.04 7.56 

warning:   he velocity head has changed by more than 0.5 ft 10.15 mi. This may indicate the need far 
additional cross s e c H n n s  ~ ~~~ 

warning:   he conveyance ratio lup4tream conveyance divided by downstream conveyance) is less 
than 0.7 or greater than 1.4. This may indicare the need for eddltional crass sections 

Warning: The energy loss war greater than 1.0 ft 10.3 ml. between the current and previous cross 
section.   his may indicate the need far addrtianal sections. 

FLOW DISTRIBUTION OUTPUT Profile 8213 flow 

Warning: The veloclty head has changed by more than 0.5 ft 10.15 mi.  his may indicare the need for additlonai crors sections. 
Warning: The conveyance ratio ivpstream conveyance divided by downstream sonveyancei is less 

than 0.7 or greater than 1 . 6 .  This may indicare the need for additional crors sections 
Warning: The energy loss was greater than 1.0 ft 10.3 mi. between the current and previous cross 

section. This may indlcate the need for additional crosr sections. 

FLOW DISTRIBUTION OUTPUT Profile #full capacity 

left sea ~lghi s t a  FIOW area W.P. a con". ~ y d i  D. veloclry 
iftl 1ftl 1CfSI 1sq Ptl 1fti 
LB 9821.82 9945.84 1fti iit/si 

9052.76 1003.82 118.35 27.43 
9945.84 

8.59 9.02 
10063.87 17585.28 1496.34 118.59 53.29 12 68 11.75 10063.87 RB 10181.89 6361.96 775.93 105.53 19.28 7.50 8.20 

warning;  he velocity head has changed by more than 0.5 ft 10.15 "I.  his may indicate the need for additional cross sections. ~ ~~~-~ 
warning: ?he conveyance ratio iupstreaa conveyance divided by downstream conueyancei is less 

than 0 . 7  or greater then 1.4. This may indicate the need for additional crosr sections 
arning: The energy loss was greater than 1.0 ft 10.3 mi. between the current and cross section. ?his may indlcate the need for additional 

CROSS SECTION RIVER: New River 
REIICH: Lowel. RS: 8 . 8 8 3  

Nlw River Spillway Inundation Study, FCD 97-M 
For the 113, 213 and full pmf 



INPUT 
Description: 

El." S e a  
1174.02 9561.4 
1175.86 9800.01 
1163.02 9916.11 
1159.7210020.66 
1170.4610159.12 
1174.6310304.Bl 
1116.4710425.11 
1113.9210132.97 
1170.35l090l,Oi 
1170.7211048.31 
1111.8311172.68 
1171.24 

E l e v  s r a  
1175.03 9582.16 
1176.62 9816.25 
1161.63 9958.77 
1160.4210082.09 
1171.410171.57 
1175.0310318.05 
1116.72 10506 
1173.3110706.01 
1170.82 10936.8 
1170.5311069.52 
1171.1411243.31 

Manning's n Values num- 3 
sra  n val s t a  n s t a  n val 
9481 .06 3 8 5 8 . 4 2  .03510177.51 .11 

Bank Sta: Lef t  Right Lengths: Left Channel Right coeif ConLr. Expan 
9858.4210111.57 410 401.1 400 .1 3 

Blocked ObaLructlon3 num- 1 
SLa L SLa  R EleV 
1010011311.02 1170.3 

CROSS SECTION OUTPUT Profile Ulli flow 

E.G. EleV iftl 1168.43 Element Left OB Channel Right OB 
Vel Head lft: 1.83 Wt. "-Val. 0.035 
W . S .  Elev lftl 1166.60 Reach Len. iftl 410.00 401.10 b00.00 
Crit W . S .  lit1 1165.97 Flow Area isq fL1 1191.96 
E.O. Slope iftlffl 0.001202 Area ( ~ q  frl 1197.96 
0 Total icfsl 13000.00 Flow (cfrl 13000.00 
Top Width ifti 226.92 Top Width ift) 225.92 
V e l  Total iftlsl 10.85 Aug. " e l .  iftls) 10.85 
Max chl Dpih iftl 7.16 Hydr. Depth if) 5.28 
Con". Total Icfsl 153190.5 Con". lcfs] 153190.5 
length wtd, lfr: *01.10 wetted per. ifrl 229.17 
Min Ch El lftl 1159.44 Shear Ilblaq fr] 2.35 
~lpha 1.00 stream power llblff 31 25.50 
FrcLn Loss IPLI 3.53 Cum Volume lacre-ffi 17.46 243.64 
C & E loss ifL1 0.02 Cum SR (acres1 3.34 38.57 

warning:   he energy loss was greater  than 1.0 f t  10.3 mi. between the current and previous crasr 
seclion.  his may Indicate the need far additional crass sections. 

CROSS SECTION OUTPUT Profile Hz13 flow 

E.G. EleV 1fLI 
Vel Head (EL: 
W.S. &lev lit1 
c r i t  W.3, lftl 
E.G. Slope iftlftl 
Q Total lcfri 
Top Width iff1 
V e l  Total iftlsl 
Max Chl Dprh ifti 
Con". Total ("fa: 
Length WLd. lftl 
Mi" Ch El lrrl 
Alpha 
Frctn Loss Iftl 
C L E Loss lftl 

Element 
W t .  " - V a l  
Rsach Len. lftl 
 law nrea isq fr: 
Area iaq fil 
Flow lcfsl 
Top Wldth iftl 
Avg. V e l .  If~lsl 
Hydr. Depth lftl 
Con". ICES1 
wetted per .  (fri 
Shear ilblsq fri 
Strssm ~ a w e r  Ilblfi SI 
cum volume (acre-frl 
Cum SR lacreal 

Left 08 Channel Right 08 
0.035 

410.00 401.10 400.00 
1603.67 
1603.67 

23000.00 
245.00 
14.34 
6.82 

242898.1 
237.98 
3.77 

warning: ?he energy loss w a r  greater than 1.0 ft 10.3 ml. between the current and previous c r o a ~  
section.  his may indicate the need foi additional cross sscrions. 

CROSS SECTION OUTPUT Profile #full capacity 

E.G. Elev Iff1 
Vel Head Iff1 
W.S. Ele" (ftl 
crit W . S .  iff1 
E . G .  Slope Iftlfll 
o Total icfsi 
Top Width Ifti 
Vel Total Ifflsl 
Mar Chl Dpth iftl 
Con". Total iCfSI 
Length Wrd, lfil 
Min Ch El lftl 

349021.6 I C ~ ~ I  
401.10 Wetted Per. Iftl 
1159.$4 Shear Ilblra ftI 

Left 08 Channel Rlght OB 
0.035 

410.00 401.10 400.00 
2022.44 
2022.44 
33000.00 
243.06 
16.32 
8.32 

. . ~ 

1.00 stream pawe; ilb~rr ri 74.63 
3.66 Cum Volume lscre-fti 33.30 454.23 
0.15 Cum SR iacresi 3.43 44.51 

Warning:  he energy equation could not bs balanced within the specified number of Iterations.  he 
program used critical depth far the water ~urface and continued on wlth the calcula~~ons. 

Warning:  he energy loss was greater than 1.0 ft 10.3 mi. between the current and previous crass 
ssction. This may indicate the need far addltianal crasr sections. 

New River Spillway lnundntion Study, FCD 97-04 
~ ~ ~ t h ~  In, UI fill! pmf 



warning: Durrng the standard step iterations, when the assumed water surface was set equal to 
critical depth, the  selcuiated water surface came back below cniicel depth. This indicates 
that  there is not a valld subcritical answer. The program defaulted La critical depth. 

FLOW DiSTRIBUTlDN W T P V T  Proflie XI13 flow 

~eff ~ t a  Rlghf SLa Flow l irea W.P. Con". Hydr D. VelocltY 
lfL1 iftl lcfll 1sq ftl iftl lit1 iftlsl 
LB 9858.42 9964.80 3605.69 372.32 82.90 2 7 . 7 4  4.53 9.68 
9964.80 10071.19 1682.61 648.69 106.80 59.10 6.10 11.88 
10071.19 RB 10177.57 1711.71 176.95 39.47 13.17 4.61 9.61 

warning: T D ~  energy lose was greeter than 1.0 r t  10.3 "1. between the current and previous cross 
section. This may indicate the need for additional crass sections. 

FLOW DTSTRIBUTION OUTPUT Profrle #2/3 flow 

left sra ~ight sta ~iow ~ r e a  W.P. i con". ~ydr D. velocity 
lit1 lftl lcfnl laq ftl lftl lftl Iff/8) 
IB 9858.42 9964.80 5 1 8 5 . 4 7  120.38 87.53 29.50 6.02 13.04 
9968.80 10071.19 13083.20 835.56 106.80 56.88 7.85 15.66 
10071.19 RB 10177.57 3131.33 241.12 43.65 13.61 5.87 12.66 

warning: The energy 1osa was greater than 1.0 ft (0.3 "I), between the current and previous cross 
aection. ~hia may indicate the need for additional cross sections. 

PLOW DISTRIBUTION OUTPUT Profile Xfull capaclfy 

 eft ~ t a  night s t a  FIOW nrea W . P .  a con". Hydr D. Velocrty 
lfti lftl lcfsl 1sq ftl iftl lftl IEt/sl 
LB 9858.42 9964.80 10110.73 675.54 92.14 30.64 1.45 14.97 
9964.80 10071.19 18266.37 1021.94 106.80 55.35 9.61 17.87 
10071.19 RB 10171.57 4622.90 324.95 47.83 14.01 7.07 14.23 

warning: 

warning: 

warning: 

energy equation could not  be balanced within the specified number of iterations. The 
program "red critical depth for ths water surface and cantlnued on n t h  the calculations. 
T ~ B  energy lass was greater than 1.0 ft 10.3 ml. between the current and previous crors 
section.   his may indicate the need for additional cross section.. 
During the standard step iterations, when the a.sumed water rurrace was set equal t o  
rritir+i deoih. t h e  saicuiated water surface came back below critical deDrh. ~ h i a  indicates .-..-~~- ~ ~ , ~ .  
that there is not a valid subcritical answer. s he program defaulted to critical depth. 

CROSS SECTION R 
REIICB: lower 

IVER: ~ e w  River 
RS: 8 . 8 0 1  

nnm= 61 
Elev S t a  

1172.82 9484.81 
1173.82 9572.28 
1171.58 9733.18 
1158.04 9890.96 
1158.1110063.94 
1170.3610160.88 
1172.1510250.46 
i>71.9910501.15 
1168.9910611.19 
1168.510775.91 
1168.2410997.22 
1158.53 11155.8 

EleY Sia 
1172.51 9505.05 
1173.11 9612.21 
1172.16 9193 
1158.32 9931.82 
1159.0910094.33 
1172.1510182.52 
1173.1310299.98 
1169.9310511.28 
1169.8810664.99 
1167.55 10819.7 
1168.6311020.47 
1151.3111185.21 

Elev S t a  
1115.79 9527.2 
1172.76 9639.55 
1173.1 9811.8 
1159.43 9950.05 
1159.3810113.46 
1112.9610200.99 
1172.7510353.42 
1169.4110544.56 
1170.2510705.82 
1166.9910835.44 
1167.8311044.88 
1155.8811205.55 

B ~ ~ X  stii: ~ ~ f r  ~ i ~ h r  Lengths: ~ e i i  channel night coeii contr. ~xpan. 
919310160.88 425 404.72 395 .I .3 

 locked obstructions num- 1 
~ t a  L sra R Elev 

10160.8 11275.5 1172.75 

CROSS SECTION OUTPUT Profile X1/3 flow 

E.G. ~ i e v  lfr) 
"el Head lftl 
W . S .  EleY lftl 
c i i r  W.S. 1ft1 
E.G. Slope l€t/fti 
Q Total icfsl 
Top Width lftl 
Vel Total lftlsl 
Max Chl Dpth ifti 
Con" Total lcfsl 
Length Wtd. lftl 
Nln Ch El lftl 
alpha 
Frctn Loss lftl 
C & E Lass lfti 

Element 
W i .  n-vai. 
Reach Len. ifL1 
Flow Rrea lrq fLI 
Rrea lsq ftl 
Flow lcfsl 
TOP m d ~ h  ifri 
Rvg. Yel. Iftlsl 
Hydr. Depth iftl 
Con". lcfsl 
Wetted per. (it) 
Shear lIb/sq it) 
stream power ilh/ft 31 
Cum volume (acre-ftl 
Cnn SA lacreal 

Channel 
0.035 

4 0 4 . 7 2  
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warning: The energy equaflon could not be balanced within the specified number of iterations. The 
program used crltical depth tar  the water surface and continued on with t h e  calculirionn. 

warning;  he ueiocity head has changed by more than 0 . 5  fi 10.15 nl. ~ h i r  may indicate the need far 
additional cross Eectionr. 

warning:  he conveyance ratio iuprtream conveyance divided by downsfrean sonveyancei is leer 
than 0.7 or greater than 1.4.  his may indicate the need for additional cross rectionr. 

warning:   he energy loss was greater than 1.0 ft 10.3 mi, between the current and previous cross 
s p r T l n n .  This ma" indicate the need for additional cross sections. 

CROSS SECTION OUTPUT 

E.G. Elev lftl 
Ye1 Head lftl 
W . S .  Eiev lftl 
crii W . S .  ifri 
E.0. Slope Iftlftl 
0 Total lcfsl 
Tap Width Ifti 
Vel Total Iftlal 
Max Chl Dpth Iftl 
can". Total 1cf51 
~ e n g e h  W L ~ .  (fri 
  in ch EL (it) 

Reach Len. lftl 
Flow Rrea lsa ftl 
Area lsq ftl 
Flaw lcfsi 
TOP width (it) 
Avg. Vel.  Iftlsl 
HY~T. D ~ P L ~  Ifrl 

Channel 
0.035 
404.72 
1682.43 
1682.43 
23000.00 
288.13 
13.67 
5.84 

230214.1 
290.76 
3.61 
49.29 
341.11 
39.51 

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

warning:   he velocity head has changed by more than 0.5 ft 10.15 mi. ~ h ~ s  may indicate the need far 
additional cross sections. 

warning; ?he conveyance ratio lupstrean conveyance divided by downstream conveyance1 is less 
than 0.1 or greater than 1.1. 'chis nay indicate the need for additional cross sections. 

warning; ~ h s  snergy loss was greater than 1.0 ft (0.3 mi. between the current and previous cross 
section.   his may indicate the need for additions1 c i o r s  sections. 

~arning; ouring the standard step iterations, when the assumed water surface was s e t  equal to 
critical depth, the calculated water surface cane back below critical depth. This indicates 
that there is not a valid subcritlcal answer. The program defaulted Lo critical depth. 

CROSS SECTION OUTPUT ~raflle Xfull capacity 

E.G. Elev lftl 1110.09 Element Left 08 Channel Right 08 
V e l  Hcad lftl 4.21 Nt, n-Val. 0.035 
W.S. Elev lftl 1165.88 Reach Len. lftl 425.00 404.72 395.00 
Crif W . S .  lftl 1166.39 Flow A r e a  lsq fL1 2004.11 
E.G. Slope IfLIfLl 0.011145 Rrea lsq €ti 2004,li 
Q Total lcfal 33000.00 Flow ICfsI 33000.00 
TOP Width Ift1 292.90 Top Width lftl 292.90 
vel Total ~fr/si 16.47 RW. vel. iftlsi 16.47 
Max Chl Dpth Ifti 7.84 Hydr. Depth Ifti 5.84 
ConY. Total ICfsI 304499.2 Conv. Icfrl 304499.2 
~ennth Wtd. ~fri 407.89 wetted per. let) 296.03 
Min Ch El IfLl 1158.04 Shear llb/$q fti 4.96 
Alpha 1.00 stream power llbltt s l  81.74 
Prc.tn Loas Ifti 4 . 5  Cum Volume (acre-ftl 33.30 135.69 
C d E LOSS lftl 0.01 cum SA lacresl 3.43 42.10 

warninq: m e  snergy loss was greater than 1.0 it 10.3 mi. between the current and previous cross 
~ ~ ~ i i o n .   his may indicate the nssd for additional cross sections. 

FLOW DISTRIBUTION OUTPUT Profile #1/3 flaw 

~ e f r  s t *  ~ i g h f  st* FIOW ~ i e s  W.P. % con". ~ y d i  O. velocity 
let1 Iftl lcfrl 1oq €ti lftl lftl Iftlrl 
LB 9193.00 9915.63 4108.25 401.88 95.51 36.22 4.24 11.12 
9915.63 10038.25 5972.50 512.18 122.65 45.34 8 11.66 
10038.25 RB 10160.88 2319.25 223.00 63.40 17.84 3.51 10.40 

Warning: The snsrgy squelran could not  bs balanced within the specified nuder  of iterations. The 
program used critical depth far the water surface and continued an with the calculations. 

warnins: m e  velocity head has changed by mare than 0.5 fi 10.15 mi.  his may indicate ths need for 
, additional cross oect lans .  

Warning: The cmnveyance ratio lupstream conveyance dlvidsd by downstream conveyance1 is less 
then 0.7 or greater than 1.4.  his may indicate the need for additional cross sections. 

warning:  he energy loss was greater than 1.0 it 10.3 mi. between the current and previous cross 
section. This may Indicate the nee* for additional crass sections. 

warning: ~urrng the standard step iterations, when the asaumed water surface was set equal to 
~ r i r i ~ e l  depth, the calculated water ~urface same beck below critical depth.  his indicates 
that there is no l  a valid subcritical answer. The program defaulted Lo critical depth. 

FLOW DISTRIBUTION OUTPUT Profile #2/3 flow 

Left SLa Righe S t a  Flow area W.P. % Con". Hydr D. Velocity 
lft~ (frl lcisi (sq ft) ifti ifti rft/s~ 
LB 9793.00 9915.63 8076.89 588.27 100.65 35.12 5.92 13.13 
9915.63 10038.25 10557.91 747.61 122.65 45.90 6.10 14.12 
10038.25 RB 10160.88 4365.20 346.49 67.41 18.98 5.24 12.60 
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E.G. Slope lftlft) 0.001436 Area ISq ftl 2702.21 
Q Total icfsl 13000.00 Flow icfsl 13000.00 

Top Wldfh ifti 520.76 Top Width lit1 520.76 
Ye1 Total Ift/Si 4 .  Rug. Vel. iftlsi 4.81 

Max Chl Dpth ifti 6.99 Hydr. Depth lfti 5.13 
Con". Total iCf5l 343005.1 Con", ICES1 343006.1 

Length Wtd, lfti 461.08 Wetted p e r .  lftl 522.68 
nin  ch ~1 lfti 1152.50 Shear ilblsq fti 0.a6 

Rlpha 1.00 Stream Power Ilblft $1 2.23 
FECLn Lass lftl 1.18 Cum Volume lacre-fil 196.07 
C (I E Loss lftl 0.16 cum SA lecre~i 28.39 

warning: ~ n e  head has changed by more than 0 . 5  fi 10.15  his may indicate the need for 

additional cross sections. 
warning: conveyance raria (upstream conveyance divided by downstream conveyance1 la less 

than 0.7 or greater than 1.4. *his may indicate the need for additional cross sections. 
warning: ?he energy loss was greater ihan 1.0 fr (0.3 mi. between the current and previous cross 

section. This may indicate the need for additional crass recflons. 

CROSS SECTION OUTPUT Profile X213 flow 

E.G. EleY lftl 
Ye1 Head iftl 
W.S. Elev iftl 
crir W.S. (ftl 
E.G. Slope lft/ft) 
Q Total Icfsi 
Top Width ifti 
"el Total iftl~l 
Max Chi Dpth Ifti 
canv.  ~otal lcfsi 
Length Wtd. Iftl 
Min Ch El iftl 
Ripha 
Fret" Loss lfti 
C L E loss lftl 

1162.52 Element left 0B Channel Right OB 
0.51 Wt. n-Val. 0.035 

1162.01  each  en. ifti 615.00 461.08 340.00 
. 1158.21 Flaw Area isq fti 8091.85 
0.001226 Area isq fti 4031.85 
23000.00 Flow (Cfsi 23000.00 
533.48 Top Width iftl 5 3 3 . 4 8  
5.70 Xug. "el. lftlsl 5.70 
9.51 Hydr. Depth iftl 1.56 

616782.4 Con". icfsi 656782.4 
461.08 Welted per. lftl 536.44 
1152.50 Shear ilblsq fti 0.58 

1.00 stream Power ilblft 81 3.28 
1.01 cum volune (acre-ftl 285.21 
0.24 cwn SA iacreai 31.59 

msminn: ?he veioci~Y head har changed by nore than 0 . 5  ft 10.15 m i s  indicate the need far 
~~~~ 

additional cross seciionS. 
warning: conveyance raria (upstream conveyance divided by downstream conveyance) is less 

ihan 0.7 or greater than 1.4. This may indicate the need for additional cross section8 
warning: me energy loas was than 1.0 fr (0.3 mi. between the current and previous cross 

section. m i s  may indicate the need for additional croas sections. 

CROSS SECTION OUTPUT 

E.G. Elev ifti 
"el Head iftl 
W.S.  EleY iftl 
CIii W.S. ifti 
E.G. SloDe ift/fti a Total icfsi 
Top WldLh lftl 
"el Total iftISi 
Max Chl Dpfh ifti 
can". ~otal icfrl 
length Wtd. iftl 
Ml" Ch El ifti 

Profile #full capacity 

Element 
W t .  "-Val. 
Reach Len. ift, 
r1aw area isq ftl 
area isq ftl 
Flow icfsl 
Top Wldth iff) 
avg. "el. iftlEl 
Hydr. Depth iEti 
con". lcfri 
Wetted Per. lfti 
shear ilblrq ftl 
Stream Power Ilblft 
cum "ol"."e iacre-ft 

Channel 
0 . 0 3 5  
461.08 
5215.09 
5215.09 
33000.00 
145.13 
6.33 
9.57 

993129.3 
348.96 

0 . 6 5  
4.14 

363.68 
34.01 

warnim: ?he velocity head has changed by nore than 0.5 fi 10.15 n). ~ h l r  may indrcate the need for 
additional cross sections. 

warning: conveyance ratio [upstream conveyance divided by downstream conveyance1 is less 
than 0.7 or greater than 1.4. This may indlcate the need for additional cross section* 

warning: energy loss was greater than 1.0 ft (0.3 mi. between the current and previous cross 
Thrs may indicate the need far additional cross sections. 

FLOW DISTRIBUTION OUTPUT Profile #I13 flow 

i low W.P. % can". ~ y d i  0. Velocity 

warning:   ha velocity head has changed by more than 0.5 ft 10.15 ml. This may indicate the need for 
additional cross sections. 

warning: me conveyance ratio (upstream conveyance divided by downstream conueyencei is less 
ihan 0.7 or greater than 1.4. This may indicate the need for additions1 crass sections. 

warning: me ="argy los* was greater than 1.0 ft (0.3 a). between the current and previous cross 
section.  his may indicate the need far addrtlonal cross sections. 

- FLOW DISTRIBUTION OUTPUT ~rofile ~ 2 1 3  f low 

Left S t a  Right S t a  @ if. 
n o w  ~ r e e  W . P .  $ con". ~ y d r  D. Velocity 

iftl iCfS1 1sq fti Ifti iftl iftlsi 
LB 9515.14 9706.32 6335.50 1150.61 164.36 21.55 7.10 5.46 
9706.32 9891.49 9422.88 1564.65 191.21 40.91 8.18 6.02 
9897.49 RB 10088.61 7241.62 1306.59 180.86 31.49 7.30 5.54 

New Nwr Spillway Inundation Study, FCD 97.04 
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warnzng;  ha velocity head has changsd by more then 0.5 fi 10.15 ml.   his may indicate the need far 
additional crass ssctrans. ..--~-~ 

warning:  he conveyance ratio ivpstrerm conveyance divided by downstiean conveyance1 is less 
than 0.7 or gisarer than 1.4.  his may indicate the need for additional croaa sections. 

warning:   he energy lnaa was greater rhan 1.0 ft 10.3 nl. hetween the current and previous crass 
section. Thrr may Indicate the need for additional cross sections. 

FLOW DISTRIBUTION OUTPUT Profile #Pull capacity 

 eft sta Right Sta  low ~ r e a  W.P. s conv. ~ y d r  D. velocity 
ifti lftl lcfsl lsq €ti lftl lttl lftlrl 
LB 9515.14 9706.32 9203.66 1527.40 172.35 27.89 8.93 6.03 
9106.32 9897.49 13281.11 1984.13 191.21 40.25 10.38 6.64 
gsg7.43 R B  10088.67 10515.44 1103.56 185.19 31.86 9.31 6.11 

warning:   he velocity head has changed by more than 0.5 ft 10.ii mi.   hi^ may indicate the need for 
additional cross sections. 

warning: ?he conveyance ratio [upstream conveyance divided by downstream conveyance) is lea6 
than 0 . 7  o r  gzeater then 1.4.  his nay indicate the need for additional crow sections. 

warning:  he energy loss was greater than 1.0 fi 10.3 mi. between the current and previous cross 
section.  his may indicate the need for additional cross sections. 

CROSS SECTION RIVER: New River 
REACH: Lower RS: 8.548 

INPUT 
oescriarion: cross recrian located just upstream of drop structure. 

~anning's n values "urn= 3 
sta n val s t s  n val sta n Val 
9702 .06 9843.2 ,03110155.64 .ll 

B ~ ~ L  sea:  eft ~ight lengths: Left channel night coeff contr. Expan 
9843.210155.64 48 48 48 1 . 3  

CROSS SECTION OUTPUT Profile HI13 flow 

E.G. Elev Iff1 1158.51 Element left 08 Channel Right 08 
Ye1 Head lftl 1.99 WL. "-Val. 0.035 
W . S .  Elev iftl 1156.52 Reach Len. lfti 48.00 48.00 48.00 
Crit W.S. (ftl 1156.52 Flow Area lsq ftl 1149.23 
E.G. Slope Iftlftl 0.011391 Area lsq ftl 1149.23 
0 Total lcfai 13000.00 Flow lcfsl 13000.00 
Top Width ifil 287.28 Top Width lftl 287.28 
Ye1 Total lft/sl 11.31 Avg. Vel. Ifi/sl 11.31 
Max Chl Dpth lftl 6.15 Hydr. Depth lftl 4.00 
Can". Total lcfsl 121806.8 Conv. lcfsl 121805.8 
Length Wtd. lftl 48.00 Wetted Per. lftl 291.34 
MlnChEllftl . 1 1 4 9 . 7 7  Shear llhlrq it1 2.81 
Alpha 1.00 Stream Power ilb/fL sl 31.13 
FrcLn Loaa Iftl 0.23 Cum Volume (acre-ftl n5.68 
C 6 E LOO3 iftl 0.50 Cum SA lacreal 24.11 

warning; l he energy equation could not  be balanced within the spechiled nwnher of itsratians. The 
program used critical depth for the water surface and continued an With the calculations. 

warning:   he velocity head has changed by more than 0.5 It 10.15 m1.   his nay indicate the need for 
additional cross sections. 

warning: ?he conveyance ratio [upatrean conveyance divided by downstream conveyance) is less 
than 0 . 7  or greater rhan 1.4. This may indicate the need for additional crorr sections. 

warning:   he energy loss war greater than 1.0 et (0.3 mi, between the current and previous crass 
section.   his may indicate the need for additional cross sections. 

warning; ~uring the standerd step iterations, when the assumed water sureace vss s e t  equai to 
critical depth, the calculated water surface came hack beiaw depth.  his indicates 
that there is not a valid s"bcriLica1 answer. The program defaulted to critical dspth. 

CROSS SECTION OUTPUT 

E.G. Elev lfti 
Y e l  Head Iftl 
W.S. Elev lftl 
crit W.S. lfti 
E.O. Slope (ftlftl 
Q Total lcfsl 
Top Width lftl 
Ye1 Total Ifflsl 
Max Chl Dpth lfti 
Con". Tots1 icfsl 
Length Wtd. iftl 
Mi" Ch El iftl 
Alpha 
Frcrn ~ o s s  lfti 
C L E Loss lftl 

Proflle HZ13 flow 

Element 
W t .  n-Val. 
Reach Len. Iftl 
Flaw Area lsq fti 
Area irq ftl 
Plow icfsl 
Top Width lfti 
Avg. V e l .  iftls) 
Hydr. Depth Iftl 
COO". IEfEi 
Wetted Per. ifLi 
Shear ilblsq ffl 
stream Power Ilblft sl 
Cun vo1"me 1acrs-fkl 
cum sk lacresl 

Channel Right 00 
0.035 
48.00 48.00 

1684.15 
1684.15 
23000.00 
291.11 
13.66 
5.11 

227303.0 
297.12 

3.62 
(9.48 

255.02 
27.22 

Warning: The energy equation could nab bs balanced within the speclfisd number of iterations. The 
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program used sritlcal depth for the water surface and continued on with the calculations. 
arnlng: The velocity head has changed by more khan 0.5 ft 10.15 .I. This may indicate the need far 

addifional cross Jecfions. 
warning:   he conveyance ratio lupsrream conveyance divided by downstream convevance) is less 

than 0.7 or greater than 1.4. This may indlcare the need for crosr r e c l l o n s .  
warning: The energy loss was greater khan 1.0 ft 10.3 m1. between the current and previous cross 

section.  his nay indicate the need for additional cross sections. 
Warning: During the standaid step iterations, when the asaurned water surface was s e t  equal Lo 

critical depth, the calculated warer surface cane back below critical depth.  his indicates 
that there is not a valid subcritical answer. The program defaulted to critical depth. 

CROSS SECTION OUTPUT Profile Xfull capacity 

W.S.  Ele" lftl 
crii W.S. ifti 
E.G. Slope ifflftl 
Q Total ICES> 
Top Width Iftl 
Ye1 Total IPtIsl 
Max Chl Dpfh lit, 
Con". Total lcfsl 
Length Wed. ifi, 
Mi" Ch El ifti 
Alpha 
F.CCt" 5085 iftl 
C b E Lass iftl 

Element 
W t .  "-Val. 
Reach Len. iftl 
n o w  ~ r e a  isq fri 
Area 1rq fri 
Flow lcfsl 
Top Width lit) 
AVg. Vel. Iftlsi 
Hydr. Depth lfii 
Con". <Cis, 
Wetted Per. iiti 
Shear (lblsq ftl 
Stream Power liblft 
cum volme lacre-ftl 
cum SR lacresi 

Channel Right OB 
0.035 

warning: The energy equation could not be balanced within the specified number Of itersiians. The 
program w e d  cxitical depth for the warer surface and continued an with the calsulationa. 

wsrning:  he velocity head has changed by mare ~ h a n  0.5 ft (0.15 mi. This may indicate the need for 
additional cross sections. 

warning:  he conveyance ratio ivprirean conveyance divided by downstream canveyancei is less 
than 0.7 or greater than 1.4. This may indicate the need for additional sroes sections 

Warnin-: The enera" 101s was greater rhan 1.0 f L  10.3 ml. between the current and orsvious cross .. 
section.  his may indicate the need for additional cross aecrions. 

warning: ~uring the standard step iterations, when the assumed water surface was set  equal to 
critical depth. the calculated warer aurface cane back below criticel death.  his indicates ~~~~ ~ - - ~ - - - -  

~ ~.~ ~~~ ~ ~ 

that there is not a valid subcritical answer. The program defaulted to critical depth. 

FLOW DISTRIBUTION OUTPUT Profile nil3 flow 

left s t a  ~ight s t a  plow ~ r e a  W . P .  6 con". ~ y d r  D. veiociry 
lfti icfsl 154 it1 iftl Iftl (fils1 

IB 9843.20 9947.35 4329.57 378.41 94.20 33.30 4.08 11.44 
9947.35 @ Ift1 10051.49 4926.45 421.38 105.21 37.90 4.10 11.53 
10051.49 RB 10155.64 3743.98 343.44 91.93 28.80 3.80 10.90 

~arninq: energy equai~on could nor be balanced within the specified number oi iterations.  he 
~ r o 4 r a m  used critical depth for the warer surface and continued on with the calculations. 

Warning: The velocity head has changed by more than 0.5 ft 10.15 mi. This may indicate the need for 
additronal cross sections. 

warning:   he conveyance ratio lupatream conveyance divided hy downstream conveyancei is less 
than 0.7 or greater than 1.4. This may indicsre the need for additional cross sections. 

warning: The energy loss was greater than 1.0 ft (0.3 mi. between the current and nrevious crosr 
section. This may indicate the need for additional cross sections. 

Warning: During the standard step iterations, when the assumed water surface was set equal to 
critical depth, the calculated water aurface came back below critical denth. This indisalas 
that there is not a vslid rubcrit~cal answer.   he program defaulted to critical depth 

FLOW DISTRIBUTION OUTPUT Proflie #213 flow 

W.P. SConv. XydrD. 1 

warning:  he energy equation could not be balanced within the spec~fied number of iterations.   he 
program used critical depth for the water surface and continued on with the calculations. 

Warning: The velocity head has changed by more rhan 0.5 it 10.15 mi. This may indicate the need for 
additional cross sections. 

warning:  he conveyance ratio (upstream conveyance divided by downstream canveyancei is less 
than 0 . 7  or greater Lhan 1.4. Thia may indicate the need for additional cross sections. 

warning; ?he energy loss was greater than 1.0 ft 10.3 ml. between the current and previour cross 
section. This may indicate the need for additional CT045 Sections. 

warning: ~uring the standard step iterations, when the assumed warer surface was set equal to 
critical depth, the calculated water surface cane back below critical depth. ~ h i r  indicates 
t h a t  there is not a valid subcritical answer. The program defaulted to critical depth. 

FLOW DISTRIBUTION OUTPUT Profile #full capacity 

LePL S t a  Right S t a  Flow A r e a  W.P. % Conv. Bydr D. Velocity 
iftl Iff1 lcfsl 134 ftl lfti Iftl Iftlrl 
LB 9843.20 9947.35 10744.68 705.75 99.29 32.56 1.32 15.22 
9947.35 10051.49 12424.61 788.05 105.21 37.65 1.57 15.77 
10051.49 RB 10155.64 9830.71 664.71 97 .67  29 .79  6.99 14.79 

-- 
Warning: ~ h e  energy equation could not be balanced within the specified number of iterstians. The 

program used critical depth for the water surface and continued an with the calsuletions. 

June 2oW NeivRivsr Spillway Inundation Study, FCD 91-04 
For the In 213 and full mf 
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warning; me heed has changed by more then 0.5 ff 10.15 mi. ~ h i r  nay indicste the need far 
additional cross r e c t l a n 3 .  

warning; conveyance ratio iuperream conveyance divided by downstream conveyence~ is less 
than 0.7 or wearer than 1.4. ~ 1 1 ~ s  may indicate the need far additional cross sections. 

warning: ~h~ energy i0sr was greater than 1.0 ft 10.3 nl, between the current and previous crors 
section. This may indicate the need for additional "I044 Qectionl. 

warning:  r ring the standard step iterations, when the assumed water surface was se t  equal to 
critical depth, the calculated watsr surface came back below critical depth. ~ h i r  indicates 
that there is no t  a valid subcritical answer.   he program defaulted to critical depth. 

CROSS SECTION RIVER: ~ e w  River 
REXCH:  LOW^^ RS: 8 .538  

INPUT 
De~CliDtlOn: 

SLB EleY St8 Elev SLa Elev S t a  
9687.9 1168.1 9769.68 Li6S.82 9844.6 1157.86 9873.03 

10123.29 1142.5110150.55 1167.0910178.52 1168.1510236.13 
10288.71 1161.9110331.~5 1168.3210377.85 1156.8310405.15 

Elev SLa 

M."nin415 n Values nume 3 
s ta  n vai sta n val S t a  n Val 

9687.9 .06 9844.6 ,03510150.55 .ll 

Bank SLa: Left Right Lengths: left Channel Right Caefi Contr. Expan 
98d4.610150.55 110 110 105 .1 .3 

CROSS SECTTON OUTPUT Profile XI13 flow 

E.G. ElsV lfLl 
, Gel Head lfti 

W.S. Elsv lfti 
CrLt W.S. lfti 
E.G. Slope IftIfL1 
0 Total lcfsl 
Top Width iftl 
"el Total iftlrl 
"ax Chl Dpth lftl 
Conv. Total lcfsl 
length WLd. lfti 
Min Ch El lfti 
Alpha 
FrcLn Loss lfti 

Element 
Wr, n-val. 
Reach Len. lftl 
Flaw Rrea lsq fti 
A r e a  1sq ftl 
Flow ICfSi 
Top Width lttl 
avg. "el. Iftl~l 
Hydr. Depth lftl 
Con", lcfsi 
Wetted Per. Iftl 
Shear Ilhlsq ftl 
stream Power 11h/ft si 
cum volume lacre-ffl 
Cum SR lacresl 

Channel 
0.035 
110.00 

2843.39 
2843.39 
13000.00 
27d.11 

4.57 
10.37 

5528a3.6 
282.42 

0.34 
1.53 

173.48 
23.80 

Right 08 

105.00 

Nore: Hydraulic 5ump ha5 occurred between fhrs cross and the previous upstream section. 

CROSS SECTION OUTPUT 

E.G. EleY lfti 
"el Head lfti 
W.S. Elev lftl 
Crlt W.S. iftl 
E.O. Slope Iftlftl 
Q Total lcfsi 
TOP Width lftl 
vel Total Iftlai 
Max Chl UDth lfti 
con".   or el ICfSi 
Length Wtd. lftl 
Mi" Ch El let1 
Alpha 
Frctn Loss Ifti 
C 6 E L0.S lfti 

Element 
W t .  "-Val. 
Reach Len. lftl 
Flaw Rrea laq ftl 
Area laq €ti 
Flow lctoi 
Top Width ICLl 
xvo.  "el. Iftlsi 
HY&. Depth lfti 
Con". lcfsl 
Wetted Per. iftl 
Shear llb/sq ftl 
Stream Power llblft sl 
cum volume iacre-ftl 
Cum 4R lacresi 

Nore; Hydraulic jump has occurred bsfween this cross sastion 

CROSS SECTION OUTPUT profile Xfull capacity 

E.6. Elev lftl 
"el Head lftl 
W . 5 .  Elev Ifti 
Crlt W.S. lftl 
E.O. Slope lftlftl 
Q Tote1 Icfsl 
Tap Width lfti 
Vsl Total Iftlsi 
Max Chl Dpth lfti 
Conv. Total lcfsl 
length Wtd. lftl 
nin ch EI lrti 
Alpha 
Frctn Loss Ifti 
C & E 1088 lftl 

1160.19 Element 
0.80 W t .  n-Val. 

1159.39 Rsech Lsn. lftl 
1150.39 Plow Rrea lsq fti 
0.000719 Area IBq ftl 
33000.00  low icfal 
287.97 Top Width lftl 
7.19 Aug. vel. lftlsi 
17.15 Hydr. Depth lftl 

1197682.5 Conv. IcfSl 
110.00 Wetted Per. Ifti 
1142.24 Shear llb/sq €ti 

1.00 stream Power llblft si 
0.08 Cum Volume lacre-€ti 
0.01 cum SR lacresi 

Channel Right 08 
0.035 
110.00 105.00 

3820.49 
3820.49 
23000.00 

previous upatream section. 

~ ? t ~ :  ~ydraulic jump has ~ccurred between this crors section and the previous upstream section 

FLOW DISTRIBUTION OUTPUT ~rofile $113 flaw 

~ e f i  ~ t a  ~ight s t 3  Flow Area W.P. % con". ~ y d r  D. Velocity 

N w  River Spillway Inundation Study. FCD 97-04 
Far the In, 213 and fill pmf 



Iftl iCfJ1 134 ftl if0 ifri (ftlsi 
Is 9844.60 9946.58 3834.04 865.27 89.79 29.49 10.10 4.43 
9946.58 10048.57 "'I 5348.16 1111.82 101.98 41.14 10.90 4.81 
10048.57 RB 10150.55 3817.20 866.30 90.55 29.36 10.01 4 . 4 )  

~ote: Hydraulic jump has occurred between this crass section and the previous upstream section. 

ELOW DISTRIBUTION OUTPUT PrOfile #2/3 flOW 

Note: Hydraulic jump has orcurred between this cross section and the previovs upstream seorion. 

FLOW DISTRIBUTION OUTPUT Profile $full capacity 

~ e f r  S L ~  ~ight sta F ~ O W  &re= W.P. % con". ~ydr D. velocity 
iftl iftl Icfal Isq ftl ift) lit1 iftl~l 
L8 9844.60 9946.58 9740 .95  1418.40 93.08 29.52 15.33 6.87 
9946.58 10048.51 13437.01 1 7 4 1 . 0 1  101.98 40.90 17.11 7.13 
10048.51 RB 10150.55 9162.02 1425.07 99.92 29.58 15.25 6.85 

Note: Hydraulic jump has occurred between this cross section and the pievious upstream section. 

CROSS SECTION RIVER: New River 
REliCHi  lower RS: 8 . 1 1 6  

INPIIT 

Elev S t a  
1159.08 9867.16 
1141.9310000.75 
1148.6210146.98 
1168.7510280.12 

Manning's n Values num- 3 

e ~ t a  n val s t a  n Val sta n Val 
9756 .06 9847.43 .03510155.21 .11 

Bank St*: Left Rlght Lengths: Left Channel Rlght Coeff Confr. Exgan. 
9847,6310155.21 280 281.9 305 .1 . 3  

CROSS SECTION OUTPUT Profile 8113 flow 

E.G. Elev iftl 
Ye1 Head lftl 
W.S. Elev lftl 
crii W.S. ifti 
E.G. Slope Iftiftl 
Q Total lcfal 
Top Width lftl 
"el Total Iftlsl 
Max Chl Dpth lftl 
Con". Total lcfri 
length Wtd. ifti 
xin ch EI iftr 
Rlpha 
Frcfn Loss Iff1 
C 6 E LOSS lit1 

WL. "-Val 
Reach Len. iff1 
Flow *rea isq ffl 
Area isq ftl 
Flow lcfsl 
top width lfrl 
avg. " e l .  Iftlsl 
Hydt-. Depth iftl 
Con". Icfsl 
Wetted Per. (ftl 
Shear llblsq fkl 
Stream Power Ilblft sl 
Cum Volume lacre-ftl 
Cum SR lacreal 

warning: l he conveyance ratio iupstrearn conveyance divided by 
than 0 . 7  or greater than 1.4. This may indicate the 

CROSS SECTION OUTPUT Profile $213 flow 

E.G. Elev lftl 1151.18 Element 
"el m a d  (ftl 0.53 W t . .  n-Val. 
W.S. Elev Ifti 1156.64 Reach Len. lft) 
Crit W.S. IfLi 1148.24 FI~W area 154 ftl 
E.G. Slope Iftlftl 0.000598 Area lsq ftl 
Q Total lcfel 23000.00 Flow icfsl 
Tap Width IPtl 283.47 Top Width lftl 
Yel Total iftlai 5.85 R v g .  Y e i .  IfLIri 
Max Chl Dpth lit1 15.09 Hydr. Depth lftl 
Con". Total Icf41 940592.6 Conv. icfsl 
Length Wtd. iftl 287.90 Wetted Per. fftl 
Min Ch El lftl 1141.55 Sheer Ilblsq ftl 
Alpha 1.00 Strean Power llblft rl 
Frctn Lass l f t i  0.26 Cum Volume iecre-ffi 
C - L ~ E  loss iiti 0.05 cum sli (acres] 

warning:  he velocity head has changed by more than 0.5 ft 10 
additional cross sections. 

Waining: The conveyance ratio (upstream conveyance divided by 
than 0 . 7  or greater than 1.4. This may indicate the 

Left 08 Channel Right 08 
0.035 

280.00 287.90 305.00 
2951.46 
2951.46 
13000.00 
215.89 
4.40 
10.70 

597202.2 
283.66 
0.31 

downstream conveyance) is less 
need for additional cross seclrons 

left OS Channel Righe 00 
0.035 

280.00 287.90 305.00 
3932.04 
3932.04 
23000.00 

.15 n1. This nay indicate the need for 

downstream canveyancel is less 
need for additional cross necriann. 

NnuRivar Sptllway Inundation Study, FCD 97-04 
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CROSS SECTION OUTPUT Proflle #full capacity 

E.G. Elev lfti 
Vel Head Ifti 
V . S .  Elev ifti 
crit W.S.  iftl 
E.G. Slope iftlftl 
Q Total lclsi 
Top Width Ifti 
Ye1 Total Iftlsi 
Max Chl Dpth lftl 
Conu. Total Icfsi 
length Wtd. ifti 
Nin Ch El lfti 
Alphe 
Frctn Loss Iftl 
C Ic E LOSS iftl 

Left 00 

280.00 

Channel Right 08 
0.035 
287.90 305.00 

warning: m e  veiaciiy head has changed by mare than 0.5 ft 10.15 mi.  his may indicate the need for 
additional cross sections. 

warning: The conveyance ratio iupsrrearn conveyance divided by downsLrearn conveyance1 is less 
than 0.7 or greater than 1.4. ~ h i o  nay indicate the need tor additional crose sections. 

FLOW DISTRIBUTION OUTPUT Profils $113 flow 

~ e f i  sta ~ight s t a  FIOW ~ r e a  W.P, 8 con". ~ y d r  D. velocity 
lfti lfti lcfsi irq ftl lftl lfii i€t/rl 
LB 9847.43 9950.02 3850.33 903.33 90.93 29.62 10.38 4.26 
9950 .02 10052.52 5321.71 1152.01 102.62 40.98 11.23 4.62 
10052.62 RB 10155.21 3821.36 896.06 90.11 29.40 10.39 4.27 

, 

warning: ~h~ conveyancs ratio (upstrean conveyance divlded by downstream conveyance] la less 
than 0.7 or greater than 1.4. m i s  may indicate the for additional cross sections 

FLOW DISTRIBUTION OUTPUT Profile X2/3 flow 

warnma: w he head has changed by mare than 0.5 fr 10.15 mi. ~ h r s  m y  indicate the need for 
- additional ;roar sections. 

Warning; The conveyance ratio iupstieam conveyance divided by downstream canveyancel is lees 
than 0.7 or greater  than 1.4. ~ h i r  may lndlcate ths nsed for additional cross sections 

FLOW DISTRIBUTION OUTPUT PrOflle Xfull capac i ty  

~ e f r  sta ~ight s t a  n o w  l i rea W.P. a con". ~ ~ d r  D. velocity 
ifti ifti ICfSi isq fti Ifti ifti 1it1si 
LB 9847.43 9950.02 9809.33 1469.51 100.08 29.73 15.61 6.70 
9950.02 10052.62 13463.94 1787.58 102.62 40.80 n.42 1.53 
10052.62 RB 10155.21 9726.73 1450.83 99.18 29.47 15.62 6.10 

warning:  he velocity head has changed by more than 0.5 fi (0.15 mi. ~h~~'rney indicate the need for 
additronal crass sectlans. 

warning: =he conveyonce ratio lupzeresm conveyance divided by downserean conveyance] is less 
than 0.7 or greater than 1.4. ~ h i a  nay indicate the need for additional cross sections. 

CROSS SECTION RIVER: ~ e w  River 
REACH: ~ o w e e  RS: 8.457 

INPUT 

nsnnlng's n values num- 3 
St8 n Val s t a  n Val SLa n Val 
9671 .06 9788.33 .03510193.92 .11 

Bank Sta: LeCt Rlght Lengths: Left Channel Right Coeff Contr. Expan 
9788.3310193.92 365 361.88 355 .1 .3 

CROSS SECTION OUTPUT Proflle #1/3 flow 

E.G. Elev ifti 1153.19 Element ~ ~ f t  08 channel Right 08 
"el Head ifti 0.69 W t .  n-Val. 0,035 
W.S. EleV lfti 1152.50 Reach Len. lftl 365.00 361.88 355.00 
CriL W.S.  Ifti 1148.07 610" A i e a  lsq ftl 1946.14 
E.G. Slope Ift/fti 0.001498 Area iaq ftl 1946.14 

N ~ W  ~iver spillway Inundation Study, FCD 91.04 
Forlhc li3.2I3 and fill pmf 



0 Total l c f s l  13000.00 Flow I c f ~ l  
TOP Width l i t 1  231.55 Top Width l f i l  
V e l  T o t a l  l f t l r l  6 .68 Avg. "el. l i r l s l  
Max Chl Dpfh i f t i  1 1 . 4 0  Hydr. Depth i f r l  
Con". Total l c f s l  335835.8 Con". l c f s ]  
Length Wtd. IfLI 361.88 Wetted Per.  i f f )  
N i n  Ch El l i t 1  1141.10 Shear l i b l s a  f l i  
Rlpha 1.00 3tre.m pow& (;&/it E I  
FrcLn Loss lfL1 0.59 Cum Volume l a c r e - f t l  
c G E LOSS i f t i  0.01 cum S A  l ac re51  

CROSS SECTION OUTPUT P r o f i l e  X2/3 flow 

E.G. Elev i f f 1  1156.87 Element L e f t  OB Channel Righ t  08 
Vel Head I f t l  1 . 0 6  Wf. "-Val. 0.035 
W.S. Elev l f t l  1155.80 Reach Len.  i f f 1  365.00 351 .88  355.00 
crir W.S. i f r l  1150.65  low lirea i sq  f t i  2 7 1 9 . 6 5  
E . G .  Slope I f t l f t l  0.001709 Area l sq  f t l  2779.66 
Q T o t a l  IcPsI 23000 .00  Flow l c f s )  23000.00 
Top Width IfLI 268.99 Tap Width I f f1  268.99 
Ye1 Total I f t / s l  8.27 Avg. Vel. l f f l s l  8.27 
 ax chi ~ p t n  I ~ L I  1 . 0  ~ y d r .  ~ e p t h  : f t i  10.33 
Con". Total l c f a i  556328.1 Con". I c f s ]  556328.1 
Length ~ t d .  I ~ L I  361.88 ~ e r t e d  p e r .  ( i t )  271.56 
Min Ch C1 l f t l  1141.10 Shear I l b l s q  it1 1.09 
.alpha 1.00 stream power 1IbIP t  81 9.04 
~ r c t n  LOSS l f i l  0.66 Cum volume ( a c r e - f t l  220.01 
C L E 1 0 5 5  l f t )  0.01 Cum €A l ac re r l  2 1 . 3 5  

CROSS SECTION OUTPUT P i a f i l e  # f u l l  c a p a c i t y  

E.G. ~ l e c  : ~ L I  1159.14 Element  eft oa channel  ~ i g h t  08 
vel ~ e a d  l f t l  1.38 w t .  n - V ~ I .  0.035 
W.S. Elev l i t 1  1158.36 Reach Len. I f t )  361.00 ' 361.88 355.00 
C r i t  W . S .  I f f )  1152.76 Flow Area l sq  f t l  3501.47 
E . G .  Slope l f t / f t l  0.001845 Area l s q  fL1 3501.47 
Q T o t a l  l c f s l  33000.00 Flaw i c i s l  33000.00 
Top Width l f t l  295.00 Top Width i f t i  295.00 
Vel Total l f t / s l  9.42 Rug. "el. l f t l s ]  9.42 
Max C h l  Dpth l f t l  17.26 Hydr. Depth IfLl 11.87 
Con". Total l c f s i  768174.1 Con". l c f s l  768174.1 
Length Wtd. l f t l  361.88 W e f t e d P e r .  ( f r )  298.08 
Min Ch El l f t l  1161.10 Shear I I h l s q  f t l  1.35 
iilpha 1.00 Stream Power l l b l f t  $ 1  12.76 
Frctn Lass l f t l  0 .71  cum Volume l a c r e - f t l  282.10 
C L E Loss l f t l  0 . 0 1  Cum 5A l ac rea l  26.58 

FLOW DISTRIBUTION OUTPUT Proflle #1/3 f low 

L e f t  S t a  Righ t  S t a  Flow Reea W.P. ? Conv. Hydr O. V e l o c i t y  
l f t l  l f t l  ( c i s 1  1sq f t l  l i t 1  i f t i  l f t / s l  
IB 9788.33 9923.53 714.56 182.20 a4.29 5.50 4 . 1 3  3.92 
9323.53 10058.12 10876.66 1459.50 135.45 8 3 . 5 7  10.80 7.45 
10058.72 RB 10193.92 1408.18 304.44 57.14 10.84 5.35 4.63 

FLOW DISTRIBUTION OUTPUT P r o f i l e  X213 flow 

= e f t  see ~ i g h t  sta FIOW ~ r e a  W . P .  % can". nydr D. velms~ry 
l f t l  l i t 1  i c f s l  i s q  f r i  i f t i  i f t l  i f t / s i  

LB 9788.33 9923.53 1845.86 354.24 61.76 8.03 5.84 5.21 
9923.13 10058.72 18069.36 1906.20 135.45 18.56 14.10 9 . 4 8  
10058.72 RB 10193.92 3084.78 519.21 74.35 13.41 7.10 5.94 

FLOW DISTRIBUTION OUTPUT P r o f i l e  Xfull  c a p a c l r y  

L e f t  S t a  Right  5 t e  Flow Rrea W.P. 2 Can". Hydr O .  V e l o c i t y  
l f t l  I f t l  l c f s l  1rq P t l  l f t l  l f t l  i f f / ~ I  
IB 9788.33 9923.53 3247.03 526.63 15.41 9.84 7.11 6.17 
9923.13 10058.72 24760.62 2252.27 135.45 75.03 16.66 10.99 
10058.72 RB 10193.92 4992.31 722.58 87.22 15.13 8.43 6.91 

CROSS SECTION RIVER: New River 
REACICH: lower RS: 8.390 

TMP<,T 

D e I c r i p f i o n :  
s t a t i o n   levat ti on ~ a t a  

s t a  = l e v  sra 
0792 1168 9802.8 

9900.76 1141.2 9926.76 
10028.95 1141.610035.16 
10211.61 1166.610240.5< 
10401.7 1163.610431.35 

10712.67 1164.510774.86 

~ ~ 

Elev S f a  
1165.6 9814.94 
1142.1 9950.4 
1141.610058.42 

1166.6510279.51 

t4enningrs n values num= 3 
st. n Val s t a  n "a1 sta n vai 

9792 .06 9814.94 .03510190.49 .11 

June 2000 New River Spillway Inundation Sgudy, FCD 9F04 
Far the ill. 213 and full pmf 





9898.66 114e.1 9954.3 11~2.9410025.59 1140.5910060.91 1142.5310088.64 1148.05 
10176.69 1166.410193.23 1165.8810260.92 1165.4210341.08 1155.4310388.98 1164.13 
10416.78 1 1 6 6 . 5  

Manning's n Values "urn= 3 
sta n val sta  n Val sta n "a1 
9780 .06 9800.42 .03510116.69 .li 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Confi. Expan 
9800.4210116.69 555 561.26 545 .1 . 3  

CROSS SECTION OUTPUT Profile X1/3 flow 

E.G. Elev lfL1 
"el ~ e e d  r f i i  
W.S. EleY Iff1 
CIlt W.S. IfLI 
E.G. Slope Ift/fLl 
Q Total lcfs! 
Top Width Iff1 
vel ~ o t a l  ifr/si 
Max Chl Dpfh iftl 
Conv. Total Icfsl 
Length WLd. lffl 
Min Ch El lit1 
Alpha 
Frctn Loss (It1 
C 6 E Loss lftl 

Elemenr 
WT. "-Val .  
Reach Len. lit1 
Flow Area isq fti 
Area irq it) 
Flow (Cfsl 
Top Width iftl 
A"* " e l .  [fr/.) 
Hvdl. Deoth t i t i  . ~. 
con". ("'r~l 
Wetted Per. Iff1 
Shear llb/sq it] 
Stream Power llb/ir s] 
cum volume lacre-fti 
Cum S l i  (acres] 

Warning: The energy loss was greater than 1.0 ft 10.3 mi. between the current and previous crosa 
section. This may Indicate the need for sddirianal croas sections. 

CROSS SECTION OUTPUT Profile 12/3 iiow 

E.G. Elev ift! 
"el Head l f l i  ~-~~ . ~. 
A . S .  Elev lftl 
C r l i  W.S. ffL1 
E.G. slope ifr/ftl 
a ~otal icrsr 
TOO Width lit1 
vei Total iii/sl 
Max C h l  Dprh lit1 
Con". TuLal Icfrl 
Length Wtd. lfil 
Min Ch El Iff1 
P.lpha 
r rcrn LOSS ift) 
C L E Loss lffl 

Element 
Wt. n-Val. 
Reach Len. (ft! 
Flow Area Isq ft) 
A r e a  irq ftl 
riow icfsl 
Top Width lffl 
Avg. Yel. ift/sl 
Hydr. Depth Ifil 
Con". Icfsl 
Wetted Per. Ifti 
Shear llb/sq ftl 
Stream power ilbift r) 
cum ValUme lacre-ft] 
Cum SR lacre51 

Left OB Channel Right 08 

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

CROSS SECTION OUTPUT Profile Xfvll capacity 

E.G. Elev lftl 1158.35 Element 
"el usad lfri 

Left OB channel Right 08 
1.53 WL, n-Val. 

W.S. Ele" 1fLl 
0.035 

1156.81 Reach Len. (It1 
Crll W.S. Iftl 

555.00 565.26 545.00 
1152.32 Flaw Area lsq it1 3322.24 

E.G. slope iftlfr~ 0.002275 ~ r e a  isq ftl 
Q Total lcfsl 

3322.24 
33000.00 Flow Icfsl 

Top Width lfL1 
33000.00 

303.07 Top Width lftl 303.07 
"el Total Ift/~l '3.93 xvg. ve1. Ift/81 9.93 
Max Chi DPth lfil 16.22 Hydr. Depth (fi] 10.96 
COO". Total lcfsl 691931.9 Con". lcfs! 691931.9 
~ength wtd. iftl 565.26 wetted per. irtl 
~ l n  ch EI ifrl 

305.75 
1140.59 Shear ilD/sq It1 

Alpha 
1.54 

1.00 Stream Power flb/ft sl 
~ r c r n  loss (fri 

15.33 
1.28 cum volume lacre-it! 

C L E Loss ifrl 
229.91 

0.02 Cum SR (acres] 22.01 

warnlng: The energy loss was greater than 1.0 ft 10.3 m). between the current and previous cross 
rect ion .   his may indicate the need far additional cross sections. 

FLOW DISTRIBUTION OUTPUT Profile X1/3 flow 

 eft sta R~ght s t a   law ~ r e a  W.P. 8 con". ~ y d r  O .  vsloclty 
Iff) iftl lcfsl irq ftl lftl 
LB 9800.42 9925.84 

Iftl iet/si 
1946.83 3d7.34 68.69 18.98 

9925.8d 
5.10 5.61 

10051.27 9526.81 1146.14 125.51 13.28 9 . 1 4  8.31 
10051.27 RB 10176.69 1526.36 270.15 53.08 11.74 5.19 5.64 

warning:   he energy loss was grsater than 1.0 fr 10.3 ml, between the current and previous cross 
~ e c ~ i o n .  Thia may indlcate the need for additional cross sections. 

FLOW DISTRIBUTION OUTPUT Profile X2/3 flow 

Left Sta Right Sfa e lftl Flow Area W.P. % Con". Hydr I). Velocity 
lftl lcfsl tsq fLI Iftl 

LB 9800.42 9925.84 lftl ift/sl 
4087.42 591.88 86.27 17.77 

9925.84 6.93 6.91 
10051.27 15763.90 15a5.91 125.51 68.56 12.33 10.20 

N w  River Spillway inundation study. FCD 97.04 
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warning:  he energy loss was greater than 1.0 f t  ( 0 . 3  ml. between the current end previouz cross 
8ecLion.  Tllir may indicate ths need ior addlkional cross secrlons. 

FLOW DISTRIBUTION OUTPUT Profile Yfull capacity 

Left sra Right s i a  n o w  Area W . P .  i con". ~ y d r  D. velocity 
Iftl iftl icf3l ioq ftl Iftl iftl lftlrl 
LB 9800.42 9925.84 6463.51 020.64 99.37 19.59 8.35 1 . 8 8  
9925.84 10051.27 21505.13 1051.55 125.51 65.41 1d.81 11.62 
10051.27 RB 10176.69 4950.76 641.05 80.88 15.00 8.11 7 . 5 9  

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

CROSS SECTION RIVER: New River 
REACH: Lower R S :  8.220 

INPUT 
Deaoription: 
Station Elevalron D a t a  nu.= 25 

SLS Elsv st* Elev sra Elev sta EIBY st. E L ~ Y  
9811 1163.2 9853.02 1161.4 9063.18 1160.58 9903.79 1152.1 9912.99 ll50.3 

9942.26 1145.0 4957.51 1144.16 9918.73 1140.61 3902.77 1138.18 9997.52 1138.87 
10022.05 1140.410030.36 1140.41 10059.2 1141.6210013.11 1140.1310090.68 1141.12 
10111.36 1142.610121.98 1142.1 10195.8 1154.4610241.56 1164.5510251.41 1164.03 
10293.89 116e.310325.89 1164.0210356.69 1165.3310382.29 1155.610492.32 1164.23 

CROSS SECTION OUTPUT Profile XI13 flow 

E.G. E I ~ V  ~fri 1150.73 ~lement left oe channel ~ight 08 
vei nead lfri 0.04 wt. n-"31. 0.035 
W.S. EleY lftl 1149.89 ~ e e c h  i en. lftl 405.00 512.82 565.00 
crit W.S, ifti 1146.72 rlaw ~ i e a  iaq fti 1771.10 
E.G. Slope iftlftl 0.002236 Area lsq ftl 1771.10 
Q Total lcfel 13000.00 Flow Icfsl 13000.00 
Top Wldfh Iftl 251.50 Top Width lftl 251.50 
Vel Total Iftlsl 7.34 Rug. "el. Iftl~l 7 . 3 d  
Mnx Chl Dpth iftl 11.11 Hydr. Depth Iff1 7.0d 
Con". Total lcfol 274913.8 Conv. iclsl 274913.8 
~ e n g t h  W L ~ .  ifrj 512.82 wetted per. ( ~ L I  253.37 
Min Ch El ifL1 1130.78 Shear ilblsq ft] 0.98 
Alpha 1.00 Stream Power Ilblft sl 7.16 
Frcfn Loss lftl 1.19 cum Volume [acre-ftl 98.48 
c 6 E L O S ~  ifri 0.00 cum s l i  iacres~ 14.52 

Warning: The energy loss was greater than 1.0 ft 10.3 mi. between the current and previous cross 
section. This may indicate fha need tar addirlonal crass sections. 

CROSS SECTION OUTPUT Plofrle X213 flow 

E.O. Elev Iff) 1154.27 Element Left 08 Channel Rlght 08 
Ye1 Head lfL1 1.18 Wt. n-Val. 0.035 
W.S. EleY Ifti 1153.09 Reach Len. lit/ 485.00 512.82 565.00 
CriL W . S .  ifC1 1143.15 Flow Area lrq ftl 2634.00 
E.G. Slope IftIfLI 0.002231 Area isq ftl 2634.00 
a  oral rcfai 23000.00 FIOW I C ~ S I  23000.00 
Top Width ifti 208.05 Top Width ifL1 200.05 
Vel Total Iftlsl 8.73 Avg. Yel. iftls] 8.73 
"ax C ~ I  ~ p i h  lit) 14.31 ~ydr. ~ e p ~ h  ifti 9.14 
conv. T O ~ ~ I  (cfsl 486267.8 con". I C ~ S I  486261.8 
Length Wtd. iftl 512.02 Wetted Per. i€L) 290.48 
Nin Ch El ifcl 1130.70 Shear ilblsq €L] 1.21 
~lpha 1.00 stream power ilblff sl 11.06 
nctn Loss Iff1 1.19 Cum Volume lacre-ftl 144,Ed 
C & E LOSS lrtl 0.01 cum 5.3 lacreal 16.51 

*arn1ng: The energy loss was greater than 1.0 fL 10.3 mi. between the current and previous cross 
oection. This nay Indicate the need for additional crass sections. 

E.G. EleY iffl 
"el Heed iffl 
W.S.  Ele" ifkl 
CriL W . E .  lftl 
E.G. Slope Iftlftl 
Q Total icrs1 
Top Width lftl 
"el Total Iftlsl 
Max Chl OpLh lftl 
Conv. Total lcfsi 
LangLh Wfd. Iftl 

Left 08 Channel Right 08 

New Rivcr Spillway lnund~lion Study, FCD 91.04 
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e Nin Ch El Iftl 1138.78 Shear Ilblsq it] 
Alpha 1.00 stream Power lIh,ft 81 
rzctn 1.058 lfrl 1.20 Cum Volume (acre-fi] 
C L E lo64 IfLl 0.01 Cum SR lacresl 

Warning: The energy loss was w e s t e r  than 1.0 it 10.3 .I. between the current and previous cross 
section. Thls may indicate the need far addirlonal cross sections. 

FLOW DISTRIBUTION OUTPUT Profile X113 flow 

 eft sta night st.a n o w  Area W.P. $ con". ~ y d r  D. velocrty 
lftl lftl lcfsl 1sq ftl 
IB 9863.78 9989.71 

lftl 
2313.82 406.01 75 .18  18 .25  

Iftl lftls) 

9989.71 
1 . < 8  5 . 8 5  

10115.63 9629.35 1156.89 126.11 74.07 
10115.53 RB 10241.56 996.82 208.28 12.07 

9.19 8.32 
1 . 6 1  4.04 4.79 

Warning: The energy loss was greater than 1.0 ft 10.3 mi. between the current and previous crass 
section. This nay indicate the need far additional cross sections. 

FLOW DISTRIBUTION OUTPUT Profile 8213 flow 

Left SLa Right s i a  Flow Area W . P .  $ con". nydr D. velocity 
lftl lft1 ICfdI 1Sq ffl 
IB 9863.38 9 9 8 9 . 7 1  

Ifti Iftl Iftlsl 
4175.50 670.16 9 1 . 9 9  20.76 

9989.71 
7.40 7.13 

10115.63 15806.03 1559.06 126.11 68.72 12.38 10.14 
10115.63 RB 10241.56 2418.47 $04.78 72.37 10.52 5.66 5.97 

Warning: The energy loss was greater t h a n  1.0 ft 10.3 ml. between the current and previous cross 
aection. This may Indicate the need for additional cross lections. 

FLOW DISTRIBUTION OUTPUT Profile #full capacity 

left st. ~lghi s t a  FIOW ~ r e a  W.P. 8 Can". Hydr D. velocity 
lit1 lftl lcfsi 1sq Etl 

TiB 9 8 6 3 . 7 8  9989.11 
Ifti ifti iftlsi 

7343.73 910.14 103.99 22.25 
9989.71 

8.90 8.07 
10115.63 21489.52 1872.40 126.11 65.12 14.81 11.48 10115.63 RE 10241.56 4166.75 601.17 86.28 12.53 7.05 6.93 

warning:   he energy lass waa greater than 1.0 ft 10.3 ml. between the current and previous crass 
section. Thrs may indicate the need for additional cross sections. 

a CROSS SECTION RIVER: New River 
RERCH: lower RS: 8 . 1 2 0  

,Nm,T 

scarion =levatian ~ a ~ a  "urn= 24 
S t a  Elev S t a  Elev S t a  Elev Sta =lev s f a  =lev 
9841 1162.2 3858.45 1162.6 9810.72 1159.87 9882.49 1159.32 9893.84 1157.08 

9934.41 1149.6 3990.41 1140.42 9998.97 113810012.37 1138.2510035.29 1137.97 
10050.72 114110069.18 1139.8710081.41 1141.3710100.66 1141.3610109.14 1138.47 
10131.16 1138.910138.16 1141-910172.82 1146.6810195.91 1150.5510260.19 1163.5 
10278.49 1162.91031731 1162.9510354.77 1152.2610372.33 1152.02 

Manning's n values "urn= 3 
S fa  n Val Sta n Val 8ta n val 
9841 .06 9882.49 .03510260.19 .I1 

Bank Sta: Left Right Lengths: Left Channel Right coefr c o n t r .  xxpan 
9882.4910260.19 365 370.41 370 1 .3 

CROSS SECTION OUTPUT Profile #I13 flow 

E.G. Elev lftl 
"el ~ e a d  lfti 
W.S. El*" l f t i  
crit W.S. lftl 
E.G. Slope lft/fil 
Q Total ICfSI 
Top Width lit1 
Vel ~otal iftlsl 
Max Chl ~prh lfil 
Conv. Total Icfsl 
~enoih wtd. i f r i  

1149.54 Element 
0.89 W I .  n-""1 .~ .. . 

1148.65 ReachLen. lft) 
1145.59 Flow Area lsq It] 
0.002388 Area lsq ftl 
13000.00 Flow Icfs) 
244.45 Top Width lft) 
7.56 Avg. Vel. jftlsl 
10.68 Hydr. Depth IfL1 

266016.4 Conv. lcisl 
370.41 Wetted Per. Iff] 
1137.97 Shear IIbIsq it) 

1.00 Stream power llblft s~ 
0.80 Cum volume lecre-ftl 
0.03 Cum SA lacresl 

Channel 
0.035 
370.41 
1720.22 
1720.22 
13000.00 
244.45 
7.56 
7.04 

256016.4 
241.45 
1.04 
7.83 

Right 08 

370.00 

CROSS SECTION OUTPUT Profile U213 flow 

E.G. Elev lft] 1153.07 ~lemenr 
Vel Head lit1 1.26 W t .  n-Val. 

Left OB channel ~ight 08 

W.S. Elev (ft] 0.031 
1151.81 Reach Len. (ftl 

crrr  W.S. lft] 
365.00 370.41 370.00 

1148.05 Flow ~ r e a  isq it] 
E.G. slope /ft/fti 0.002~1a wea i r g  ftl 2549.14 

Q Total lcfsl 23000.00 Flow (cfr) 
2549.14 

Tap Width lftl 
23000.00 

279.79 Top width lft) 
V e l  ~otal iftlsi 279.79 

9.02 Avg. vel. 1ftls) 
Max Chl Dpfh lfrl 13.84 Hydr. ~epth lft] 9.02 

9.11 

N W  River Splllway Inundatlan Study, FCD 97.04 
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Can". Tota l  l c f s l  468130.8 Con". [ c i s ]  
Length Wfd. IfL) 3 7 0 . 4 1  Wetted Per,  l i t ]  
Min ch E l  i l t l  1131.97 Shear I Ib Iaq  f t l  
Alpha 1 . 0 0  S t r e a m  Power l i b l f f  
~ r c t n  LOSS I ~ L )  0.84 cum va~urns ( a c r e - f t )  
C i E 109s i f t i  0 . 01  Cum SA { a c r e s )  

CROSS SECTION OUTPUT P r a f l l e  Xfull  c a p a c i t y  

E.G. E lsv  l f i l  1155.84 Element 
Ye1 Head I fe l  1 .59  W t .  "-Val. 

L e f t  08 Channel Righ t  08 

W . S .  Elev  i f t i  1154.26 Reach Len. ( f t ]  0.035 
C r i t  W . S .  i f f ]  

365.00 370.01 370.00 
1150.04 Flow ~ r e a  l sq  f r )  

E . G .  Slope i f L / f f )  0.002446 Area l sq  f f )  
3265.24 

0 T o t a l  I c i s l  13000.00 Flow IcPsl 
3265.24 

Top Width I f f )  305.21 Top Width i f i ]  
33000.00 

Vel ~otal i f t l s l  10 .11  Avg. Vel. l f t l a )  
305.21 

Max Chl Opfh i f t )  16.29 Hydr. Depth l f t )  
10.11 

Conv. Tota l  i c f s l  667200.4 Conv. icfsl  
10.70 

Length Wrd. i f t )  370.41 Wetted P e r .  l f t ]  
667200.4 

Min c h  E I  l f t i  1131.97 Shear I l b l s q  f t )  
309.24 

Alpha 1 .00  Stream power I l b l f t  
1.61 

Frc tn  Loss l f t l  0 . 8 7  Cum volume l a c r e - f t )  
16.30 

C L E Loss i f t l  0.03 Cum SA l s c r e s l  
147.25 

14.37 

FLOW DISTRlBUTION OUTPUT P r o f i l e  # I13  f low 

L e f t  Sta nigh t  s t a  Flow 
l f t l  

Area 
l f t i  

W.P. 3 Canv. Hydr D. v e l o c i t y  
i c f s i  i r q  f r )  Iff1 LB 9882.49 10008.39 2401.05 387.18 69.22 18.17 l f t l  i f t l s i  

10008.39 10134.29 9667.24 1138.61 127.06 74.36 5 .68  6.20 
10134.29 RE 10260.19 9 3 1 . 7 1  194.43 51.17 3.04 8.49 

7 . n  3 .86  e .79  

FLOW DISTRIBUTION OUTPUT P r o P i l e  4213 flaw 

Lef t  Sea Right S t a  
, *. . Flow Area W P  I?"".. "..A_% .. 
( ~ L J  l f t l  - . "'U' Y. veraclry 

l c f s l  1sq Ptl I f f1  LB 9682.49 10008.39 a 6 6 1 . 8 5  611.10 8 1 . 2 5  20.27 l f t l  i f t l s l  
7.34 7.39 10008.39 10134.23 15375.78 1535.82 127.06 69.16 12.20 10.40 

10136.29 RB 10260.19 2362.37 382.22 69.04 10.27 
5.53 6.18 

FLOW DISTRIBUTION OUTPUT P r o f i l e  # f u l l  c a p a c i t y  

L e f t  S t a  Right S t a  €10" 
i f t l  

Area W.P. B Can". Hydr D. V e l o c i t y  
i f t l  i c f r l  (aq f t i  i f t i  LB 9882.49 10008.39 7112.64 857.82 100.75 21.55 i f t l  l f t l ~ l  

8.64 8.29 10008.39 10134.29 21819.22 1844.05 127.06 66.12 14.55 11.83 
10134.29 RB 10260.19 4061.94 563.37 81.43 12.33 

7.04 7 .22  

CROSS SECTION RIVER:  New River 
REACH: Lower RS: 8.052 

INPUT 
D e s c r i p t i o n ;  
S t a t i o n  E l e v a t i o n  oat* 2, .- 

Sta Elev sea Elev s t a  ~ l e v  sta EI~,, sta =lev 
9812 1158.5 9848.5 1160.52 9858.22 1158.04 9871.97 1157.59 9879.48 1155.11 

9341.09 1145.9 9975.4 1140.15 9990.32 1136.4210013.47 1137.4410041.37 1139,2 
10061.51 1138.3 10069.5 1140.1710082.68 1139.8610092.14 1 1 ~ 1 . 0 2 1 0 1 1 3 . 7 ~  1138.06 
10148.19 1143.310111.35 1148.1610230.27 1111.3510251.73 1161.7210264.08 1161.26 
10301.26 1162.310320.82 1161.4 

Manning's n v a l u e s  numi 3 
s t a  n Val S t a  n v a l  S L ~  val 

9812 .06 98118.5 .03510251.73 .11  

Bank S t a :  L e f t  Rlght  Lengths:  L e f t  c h a ~ l n e l  R i C t  Caeff  Cant r .  Expen. 
9848.510251.73 225 236.58 255  

.1 . 3  

CROSS SECTION OUTPUT P r o f i l e  XI13 f low 

E . O .  = l e v  i f t i  1148.70 =lament 
Ve1 Head I f f1  0.78 W t .  "-Val. 

L e f t  08 Channel Righ t  0s 
W.S. E l e v  l f t l  1147.92 Reach Len. ' i ff)  0.035 
C r ~ t  W.S. i f t l  1144.33 Flow Area ( s q  f t )  225.00 236.58 255.00 

E.G. Slope I f t l f t )  0.001957 area l sq  f t l  1832.82 
0 Tota l  l c f ~ i  13000.00 Flow ( c f s )  1832.82 
Top Width IP t )  247.05 Top Width I P L I  13000.00 
V e l  ~ o t a l  l f t l s l  7.09 Avg. Vel. l f t l s ]  247.05 
Max Chl Dpth l f r l  11 .50  Hydr. Dspth I t t i  7.09 
Con". ~ o t a l  l c l s l  293892.0 Conv. lcfsl  1.42 
Length wtd,  i f t i  236.58 Wetted per. ( f r i  293892.0 
Min Ch E l  l f t l  1136 42 Shear I l b l s q  f f )  249.69 
Alpha 0 .90  
Frcfn Loss I f t )  

1 .00  S t r e a m  Power l i b l f t  6.35 

C L E Loss i f t i  
0.49 Cum Volume l a c r e - f t i  
0 . 0 1  Cum SA ( a c r e s )  

62.82 
9 .51  

CROSS SECTION OUTPUT P r o P i l e  #2/3 f law 



E.U. E i e v  lftl 
V e l  Head IfLI 
W . S .  Elev i f t i  
c r i i  W.S.  Ifti 
E . G .  Slope lft/fti 
'! Tore l  lcfsl 
Top Width ifil 
"el Total 1ftlJ) 
  ax chi ~ p t h  ifr) 
Can". Total lcfs) 
l e n g t h  Wfd. lftl 
Nin Ch El Iftl 
Rlpha 
Frstn loss lit1 
C 6 E LoJs lft1 

Element 
WL. " - V a l .  
Reach Len. IfL) 
Flow Rrea lsq it] 
Area laq if1 
Elow lCf4i 
Top Width Iftl 
Avg. Vel. liflrl 
Hydr. Depth lfi) 
Con". (sf51 
Wetted Per. lft) 
Shear llblsq it1 
Stream Power ilblft s] 
cur" volume iacre-ftl 
cum S l i  1acrer1 

L e f t  0s Channel Right OB 
0.035 

225.00 236.58 255.00 
2560.Li 

CROSS SECTION OUTPUT Profile Xfull capacity 

E . G .  Elev lftl 1 1 5 4 . 9 4 E E l e m e t  Left OB 
Y ~ I  ~ e a d  ~fri 1.48 w t ,  "-"a,. 
W.S.  =lev (it) 1153.47  each   en. 1ft1 225.00 
Crif W . S .  iftl 11e8.84 Flow Area lsq ftl 
E.G. Slope lft/ftl 0.002236 Area lsq ftl 
ii Total Icfsl 33000.00 Flow lcfs) 
Top Width Iff1 312.44 Top Width lfi) 
vel ~ a t a l  iir/si 9.75 ~ v g .  "el. ~ f r / ~ )  
Mar Chl Dpth lfti 17.05 Hydr. Depth lftl 
Con". Tota l  lcfs) 691854.4 Con". lcfsl 
Length Wtd, lft) 236.58 w e t t e d  Per, Iff] 
Mln Ch El Iff1 1136.42 Shear llhlsq ftl 
a l p h a  1.00 stream Power ilblft 31 
FrcLn Loss Ifti 0.55 Cum volume lacre-€ti 
C 6 E 1055 lftl 0.01 Cum SR lacrer) 

Left Sta Right SLa Flow Area W.P. 8 Con". 
Iff) lftl lcfsl 1sq ffl Ifti 
LB '3848.50 9982.91 1116.27 245.85 54.31 9.05 
9982.91 10117.32 10441.60 1307.58 135.44 80.32 
10111.32 RB 10251.73 1382.13 279.39 59 .35  10.63 

FLOW DISTRIBUTION OUTPUT Proflle 1213 flaw 

. . . . . . . 
lftl lfti lcfsl 1sq ftl lftl 
LB 58P0.50 9 9 8 2 . 9 1  2680.75 043 .53  13.97 1 1 . 6 5  
9982.91 10117.32 11252.23 1726.41 135.44 75.01 
10117.32 RB 10251.73 3067.01 4 9 0 . 1 5  77.60 13.33 

FLOW DISTRIBUTION OUTPUT Profile # f u l l  c a p a c l f y  

Left S f a  Right S t a  Flow Rrea W.P. 6 COIIY. 
lftl 1ft1 lcfs) [ s q f r ~  Iftl 
LB 9848.50 99.82.91 4450.92 538.06 88.81 13.49 
9982.91 10117.32 23551.95 2052.65 135.44 71.37 
10117.32 R8 10251.73 4 9 9 7 . 1 6  5 9 2 . 9 7  91.77 15.1a 

CROSS SECTION RIVER: New River 
RW.CH; Lower RS: 8.005 

INPUT 
DescriDLian 

num- 22 
Elev S t a  

1 1 5 8 . 0 5  9836.05 
1151.07 9978.9 
1137.6810012.31 
1142.2310235.11 
1160.84 

Elev sta 
1159.57 9848.52 
1140.44 9995.88 
1139.3410086.41 
1158.4510252.11 

Channel Right 08  
0 . 0 3 5  

236 .58  255.00 
3383.67 
3383.67 

33000.00 
312.44 

9 . 7 5  
1 0 . 8 3  

697854.4 
316.02 

2.49 
14.58 

118.99 
11.74 

Hydr D .  Ve loc i ty  
lfti Iftlsl 
4 . 5 5  4.78 
9.73 7.99 
4 . 7 7  4.35 

Hydr D. velocity 
Iff) 1it1si 
6.09 5.04 

12.84 9.99 
6 . 4 0  6 . 2 6  

Hydr D. Velocity 
lftl [ft/s) 
1 . 2 9  6.98 

15.27 11.41 
1 . 6 5  7.21 

Nanningls n values nu"= 3 
Sta n v a l  sta n Val sta n v a i  

9813 . 0 6  9848 .52  .03510252.11 .11 

~ a n k  s ia :  left n i g h t  Lengths:  Left channel ~ ~ g h t  ~ o e f f  contr. E~~~~ 
9848.5210252.11 4 4 5  463.28 505 .I . 3  

CROSS SECTION OUTPUT Profile XI13 flow 

Ye1 Head lit1 
W.S. Elev iftl 
CIit W.S. [ft) 
E.G. Slope Iftlfil 
Q Total [cia) 
Top Width iftl 
Vel T o t a l  Iftl~) 
Max Chl Dpth lft) 
COnu. T o t a l  lcfsl 

1148.21 Element 
0.84 W t .  " - V a l .  

1141.38 Reach Len. [fr) 
11d4.06 Flow Ares lsq fil 

0.002184 Area lsq f t l  
13000.00 Flow Icfa] 

247.08 Top Wldth [it] 
7.33 AVg. Vel.  lftls] 

11.21 Hydr. Depth lftl 
278195.0 Con". icfrl 

Left OB channe l  ~ight 08 
0.031 

445.00 463.28 505.00 
1172.36 
1772.36 

13000.00 
247.08 

7.33 
7.17 

278196.0 
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station Elevation Data nun= 2 3  
s t a  Elev sta Elev Sta  lev sta  lev sta 

9836 1160.4 9855.37 1160.45 9868.9 1156.61 9880.63 1155.58 9919.94 1148.19 
9962.13 1141.6 9980.61 1139.05 9991.3 1135.74 10011.4 11351410036.~1 1137.04 
10060.91 1136.710012.06 1139.3510080.58 1138.6610088.54 1136.5310104.58 1136.63 
10131.77 1140.410148.13 1141410206.92 1150.4810253.04 1158.7510258.56 1150.29 
10273.81 1159.610308.49 li60.4310319.77 1160.02 

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

9836 .06 9855.37 .03510258.56 .ll 

Ban* Sta: Left Rlght Lenqtha: Left Channel ~ i g h t  coeff confr. ~xpan. 
9855.3110258.56 615 631.31 655 .I . 3  

CROSS SECTTON OUTPUT Profrle #I13 flow 

E.G. Elev ifti 
Vel Head lftl 
W.S. Elev lft] 
crii W.S. fftl 
E.G. Slope iftlitl 
0 Total i c f a l  
TOP Width fftl 
Ye1 Total /ft/~] 
Max Chl Dpth iftl 
Con". Total lcfsl 
Length wrd, ifri 
Min Ch El ift) 
B,-ha ...?.. " 
~ r c r n  ~ o s s  ifri 
C & E Loss iftl 

Element 
W t .  "-Val. 
Reach Len. lfrl 
Flow Rrea frq fC1 
Area Iaq ftl 
Flow Icfrl 
Top Width lit1 
Rug. ve1. fitis] 
HYdr. Depth ifil 
conv. icfsi 
Wetted Per. ifi] 
Shear ilblsq fLi 
Stream power /Ib/fL 
Cum Volume (acre-ft 
CUT SA iacrerl 

Channel 
0.035 

631.31 
1718.34 
1718.34 

13000.00 
247.20 

1 . 5 7  
6 . 9 5  

264065.5 
219.52 

1.04 
7.88 

34.47 
5.54 

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

CROSS SECTION OUTPUT Profile #2/3 flow 

E.G. Elev lit1 
vel nead ifti 
W.S. El*" (it1 
crr t  W . S .  Iff1 
E.G. Slope lftlftl 
a Total ,cis, 
Top width lit) 
Vel Total fftls] 
Max Chl Dpth iftl 
con". rota1 icial 
LenYth Wtd. ifti . . 
~ i n - c h  EI iirl 
alpha 
Frstn L o ~ s  iftl 
C 6 E loas lit1 

1150.51 Element 
1.31 Wt. n-Val. 

1149.20 Reach Len. lft] 
1145.69 Flow Rrea [rq fi] 

0.002614 Area lsq ftl 
23000.00 Flow [cfs] 

284.01 Ton Width i f i )  .--. 
9.20 Avg. Vel. lfflsl 

13.46 Hydr. Depth lftl 
449858.2 Con". lcfrl 

631.37 Wetted Per. iftl 
1135.74 Shear ilblsq ft] 

1.00 Stream Power flblft 
2.05 Cum volume iacre-ft] 
0.05 Cum SA facres] 

Left 08 Channel Right oB 
0.035 

615.00 631.31 655.00 
2501.01 
2501.01 

23000.00 
284.01 

9.20 
8.81 

449858.2 
286.79 

1.42 
13.09 
50.84 
6.19 

Warning: The velocity head has changed by more than 0.5 ft 10.15 nl. i his may indicate the need far addllional cross sections. 
Warning: The energy loss was greater than 1.0 ft 10.3 ml. between the current and previous cross 

section. Thrs may indicate the need for addifionel cross sections. 

CROSS SECTION OUTPUT Profile Xfull capacity 

E.G. Elev iftl 1153.22 Element 
vel nead ifri 

Left 08 Channel Right 08 
6 4  W t .  n-Val. 

W.S. Elev lft] 1151.58 Reach Len. (fi] 0.035 

crit W.S. Iff] 
615.00 631.37 655.00 

1141.68 Flow Rrea isq fi] 
E.G. Slope lftlftl 0.002646 Area isq ft] 3210.08 

Q Total (cis1 33000.00 Flow Icfa] 3210.08 

Top Width lftl 33000.00 
311.10 Top Width ift] 

vel ~ o r a i  ~frlsi 10.28 ~ v g .  "el. iff/s] 311.10 

Max Chl Dpth ifti 10.28 
15.84 Hydr. Depth lft) 

Con". Total Icfri 641535.3 Can". Icfs] 10.32 
Length Wtd. ffL1 631.31 Wetted Per. ift] 641535.3 
Mi" Ch El ift) 314.30 

1135.14 Shear ilblrq ft] 
Alpha 

1.64 
1.00 Stream Power [Iblft s) 

Frctn h a s  iftl 11.34 
1.99 cum Volume iacre-ft] 

C L E Losa Iftl 0.05 Cum SA (acres] 66.06 6.72 

warning:  he velocity head has changed by more than 0.5 it 10.15 .I.  hie may indicate the need for addltlonai c r o ~ a  sections. 
warning: The energy loss was greater than 1.0 ft 10.3 ml, between the current and previous cross 

section. This may indicate the need fo r  additional cross sections. 

FLOA DISTRIBUTION OUTPUT Profile 8113 flaw 

 eft s t a  night sea FIOW ~ r e a  W.P. a con". ~ y d r  n .  velocity 
lfti ifti icfsl isq fi] lftl 
IB 9855.31 9989 .71  iftl lftlsl 

1351.35 251.16 58.39 10.40 4.49 9989.77 10124.16 10565.36 1238.76 131.24 8 1 . 2 7  5.24 
9.22 8.53 

1012416 R B  10258.56 1083.29 221.87 5 5 . 8 9  8.33 4.01 4 . 8 8  

Warning: The energy loss was greater than 1.0 ft 10.3 "1. between the current and previous cross 
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reciion. This may indicate the need for additional cross secLians. 

FLOW DISTRIBUTION OUTPUT Profile 1213 flaw 

 eft s t a  ~ight s t a  FIOW ~ r s a  W.P. b con". ~ y d r  D. velocity 
!ftl Iftl Icfsl isq fti lftl Ifti Iftl~i 
IB 9811.37 9989.77 3009.68 453.91 ' 16.38 13.09 6.04 6.63 
9989.17 10124,l6 17393.10 1634.26 135.24 15.62 12.16 10.64 
10124.16 RB 10258.56 2597.21 412.84 75.17 11.29 5.55 6.29 

~ a r n m g :   he velocity head has changed by more than 0.5 ft io.li mi.  his may indicate the need for 
additional cross secfrons. 

warning:  he energy 1044 was greater than 1.0 f~ 10.3 mi, between the current and previous cross 
section. This may indicate the need for additional cross sectianr. 

FLOW DiSTRlBUTiON OUTPUT Profile Xfull capacity 

 eft ~ t a  ~ight S L ~  n o w  ~ r e a  W.P. I con". ~ y d r  D. velocity 
Iftl lftl icfsl !sq fti !ftl lttl lftlsl 
LB 9855.37 9989.71 4948.70 541.96 89.21 15.00 7.38 7.64 
9989.77 10124.16 23619.14 1954.24 135.24 1 1 . 5 1  14.54 12.09 
10124.16 RB 10258.56 4431.56 601.88 89.80 1 3 . 4 3  5.84 7.29 

warning:   he velocity head has changed by more than 0.5 fr (0.15 ml.  his may indicate the need for 
additional cross sections. 

warning:  he energy loss was greater than 1.0 it (0.3 mi. between the current and previous cross 
section.  his may indicate the need for additional crass sections. 

CROSS SECTION RIVER: New River 
REACH: Lower RS: 7.800 

INPUT 
Description: The expansionlconlraction coefficients are increased 
because 

cross section is located near the Thunderbird 
Rd. bridge. 
SLBLinn Elswation Data num= 22 -~~ ~ - ~ ~ .  - - ~  ~ ~ ~ ~ 

S t a  Elev SLa Elev Sta EleV S t a  Elev SLa 
9736 1153.5 9764.38 1153.41 9780.03 1157.33 9191.93 1156.96 9805.92 

9832.22 1158.1 9857.12 1158.52 9893.02 1150.65 9908.87 1147.75 9931.81 
9943.11 1142.1 9965.96 1138.01 9974.38 1135.77 9977.75 1135.6510030.71 
10090.5 1136.910128.61 1131.5710160.65 1142.8910243.64 li57.0710259.64 

Manning's n V a l v e s  ""87- 3 
s ta  n Val s t a  n Val sta n Val 
9136 .06 9817.12 ,03510243.6d .11 

Bank Sta: Left Rlght Lengths; Left Channel Right Caeff Conlr. Expan 
9811.1210243.6d 230 259.16 355 . 3  .5 

CROSS SECTION OUTPUT Proflls Ill13 flow 

E.G. Kiev !ftl 
vei ~ e a d  !frl 
W . 5 .  Elev lftl 
crir W.S. !ftl 
E.D. Slope !ft/fti 
P Total lcfsi 
Top Width lftl 
"el Torn1 !ft/~l 
Max Chl Dpth Iff1 
Con". Total lCf3i 
Length Wtd. !ftl 
Mi" Ch El !ftl 
Ripha 
FrCtn LOSS lftl 
C d E L O P 9  lftl 

Element 
Wr, n-val. 
Reach Len, lttl 
  low Area isq fti 
Area ieq ftl 
Flow Icfsl 
Top Width lftl 
Rug. Vel, Iftlsl 
Hydr. Depth lftl 
Con". 1crsi 
Wetted Per. iftl 
Shear Ilblrq ftl 
Stream Power (lblff si 
cum volume lacre-ftl 
Cum SR lscrerl 

Channel Right 00 
0.035 
259.16 355.00 
1398.89 
1398.89 
13000.00 
237.83 

9.29 
5.88 

192016.2 
239.13 

1.66 
15.43 
ll.88 
2.03 

warning:  he energy loss was greater rhan 1.0 ft 10.3 ml, between the current and previous cross 
section.  his may indicate the need for additional cross sections. 

CROSS SECTION OUTPUT Profile (213 flaw 

E.C. ~ i e v  lfri 
Ye1 Head lfti 
W.S. Elev lftl 
crit W.S. lftl 
E.O. Slope Iftlftl 
P Total lcfoi 
Tap Width lfti 
vel Total Iftlsi 
  ax C ~ I  Dpth irti 
Con". Tntsl lcfsi 
Length Wtd. lfti 
Min Ch El Iftl 
Alpha 
Frctn ~ o r r  lfti 
C 6 E Loss lftl 

1148.41 Element 
1.85 WL. "-Val. 

1146.55 Reach Len. Ifti 
1144.58 Flaw Area lsq it) 
0.00421# Rrea  lsq ffl 
23000.00 Flow lcfsl 

261.49 Top Nidth lfti 
10.93 AYg. Vel. Iftlsi 
10.90 Hydr. Depth Iff) 

351821.1 Conu, icfri 
259.16 Wetted Per. Ifti 
1135.65 Shear ilblrq €ti 

1.00 Stream Power Ilblft sl 
1.12 cum volume /acre-ftl 
0.05 Cum SR !acres> 

Channel Right 08 
0.035 
259.16 355.00 
2104.47 
2104.41 
21000.00 
267.49 
10.93 
7.87 

351821.7 
269.32 
2.08 
22.19 
17.46 
2.19 

warning:  he energy lass was greater rhan 1.0 fr 10.3 mi. between the current and previous cmss 
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section. This may indicate the need far additional cross sections. 

CROSS SECTION OUTPUT Profile Xfuii capacity 

E.G. EleV l t t i  
V ~ I   ad iftl 
W.S. Elev iffl 
crit W.S. lftl 
E.G. Slope (ftlftl 
0 Total (cfrl 
Top Width iftl 
Ye1 Total iftlsl 
NLX Chl DpCh iftl 
Con". Total icfsl 
Length Wtd. lfti 
Min Ch El lfil 

Element 
Wt, "-Val. 
Reach Len. iftl 
Flow Area isq ftl 
Area isa fti 
slow ic141 
TOP Width ifL1 
Avg. vel. iftlsl 
HYdi. Depth lfrl 
Con". iCf.1 
Wetted Per. iftl 
Shear (Iblsq it] 
Stream power ilblft a1 
cum Volume tacre-ftl 
cum SA iaczes] 

Left OB 

230.00 

Channel Right OB 
0.035 
259.16 355.00 
2796.26 
2796.26 
33000.00 

294.54 

warning: The energy loss was greater than 1.0 ft 10.3 m1. between the current and previous cross 
section. This may indicate the need for additional cross sections. 

now oIsmreurloN OUTPUT Profile t113 flow 

left SLa Rlght S t a  Flow Area W.P. 8 Con". HYdr D. Velocity 
iftl (ftl ICfSI 15q it1 ifti 
IB 9851.12 9985.96 

lfti ift/~I 
1818.26 251.46 58.83 1 3 . 9 9  4.33 1.23 

9985.96 10114.80 9803.27 945.57 128.85 75.41 1 . 3 4  10.37 
10114.80 RB iOZ43.66 1318.47 201.85 51.45 10.60 3.96 6.83 

warning: The energy loss was greater than 1.0 ft (0.3 mi. between the current and previous crass 
section. s his may indicere the need for additional cross sections. 

FLOW DISTRIBUTION OUTPUT Profile X2/3 flow 

left Sta Rlghr 5ia Flow Rrea W.P. Z Conv. Nydr D. Velocity 
iitl lit1 icisi iaq ftl lfti iff1 ifrlsl 
LB 9811.12 9985.96 3775.02 432.19 12.44 16.41 6.06 8.73 
9 9 8 8 . 9 5  10114.80 16228.65 1305.11 128.85 10.56 10.13 12.43 
1011#.80 RB 10243.64 2996.33 366.91 68.03 13.03 5 . 4 5  8 . 1 1  

warning:  he energy loss was greater than 1.0 ft 10.3 mi. between the cvrrent and previous croas 
section. ~ h ~ s  nay indicate the need for additional cross sections. 

FLOW I)ISTRIBUTION OUTPUT Profile XEUII capacity 

l e f t  s t a  ~ighf S L ~  n o w  ~ r e a  W.P. $ con". Hydr D. velocity 
lit) iftl icfsl ( s q  fri ift) ift) iftl~l 
LB 985?.12 9985.96 5918.17 623.05 85.31 11.93 7.42 9.50 
9985.96 10116.80 22165.75 1622.79 128.85 67.n 12.60 1 3 . 6 5  
10114.80 RB 102e3.64 4916.08 550.42 82.65 14.90 6.74 8.93 

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

CROSS SECTION RIVER: New River 
REAC:CH: Lower RS: 7.751 

INPUT 
Description: The ex~ansion/contractian coefficients are increased 
because 

cross section is located near the ~hunderhird 
Rd. bridge. 
SLiiLion Elevation D a t a  nun- 16 

st. Elev S t a  Elev S t a  Elev sta  lev sta ~ l ~ v  
3892.86 1161.1 9895 1160 9915.55 1159.53 9919.35 1157.94 9944.75 1155.49 
9965.55 1140.7 9978.33 1135.310034.63 1135.8LOW71.55 1136.03 101?6.7 1136.99 
10220.< 1151.4 10225 1154.9810239.55 1158.910218.43 1159.110320.22 1160 
10312.86 1159.2 

sank sta: ~ i f t  ~ i g h t  ~ ~ " ~ t n s :  Left channel ~ i ~ h t  c ~ ~ E ~  confr. E~~~~ 
9919.3510239.55 115 121.7 110 .3 . 5  

CROSS SECTION OUTPUT Profile 11/3 flow 

E.G. Elev iffl 
vel ~ e a d  ifri 
W.S. Ele" ifti 
CIiL W.S. iftl 
E.G. slope iftlfr~ 
Q Total (cfsl 
TOP Width ifil 
Ye1 Total iftlsl 
Max Chl Opth lfel 
Con". Total lcfsi 
Length wtd. ift) 

Left OB Channel Right OB 
0 . 0 3 5  

10.00 10.00 10.00 
1381.38 
1381.38 
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Min Ch El Ifti 1135.30 Sliear ilblsq fti 
Alpha 0 S L Z s i n  Power Ilb/ft sl 
FrcLn Loss ifii Cum Volume lacis-Eel 
C s E Loss lPti cum SA lacrssi 

CROSS SECTION OUTPUT Profile #2/3 flaw 

E.G. Elev lfii 1147.23 Element Left 08 Channel Right 08 
Vel Head Ifti 2.03 Wt. "-Val. 0.035 
W . S .  E I ~ Y  ifti 1145.20 i each  en, lfri 10.00 10.00 10.00 
C ~ i t  W.S. ifti 1143.35 Flaw Area lsq ftl 2011.58 
E.G. Slope IfLIfTI 0.004408 Area 13q fti 2011.58 
0 Total lcfsi 23000.00 Flow lcfsl 23000.00 
TOP width (frl 242.37 TOP width ifti 242.37 
vel ~otal ~frlsl 11.43 nvg. vel. ~ f t ~ s i  11.43 
Max Chl DpLh lftl 9.90 Hydr. Depth Ifti 8.30 
Conv. Total Icfrl 346415.0 Conv. Icfsl 346415.0 
Length WLd. iff1 10.00 Wetted Per. lfLl 246.23 
Nln Ch El ifti 1135.30 Shear llb/sq fti 2.25 
Rlpha 1.00 sflearn power llb/ft si 25.71 
FrcLn Loss Iff1 cum volume iacre-it) 5.21 
C 6 E lass iff) Cum SR iacresl 0 .67  

CROSS SECTION OUTPUT Profile UfYI1 capacity 

E.G. Elev lftl 1119.99 Element left 08 Channel Righr 06 
Val Heed ifti 2.59 W L ,  "-Val. 0.031 
W.S. Elev Ifti 1147.40 Reach Len. ifel 10.00 10.00 10.00 
Crit W.S. ifti 1145.23 Flow A r e a  isq eti 2556.88 
E.G. slope iftliri 0.004321 ~ r e a  ~ s q  fti 2556.88 
0 Total icfsl 33000.00 Flow lcfsi 33000.00 
Top Width lPti 252.16 Tap Width Ifti 252.16 
Vel Total Iftlsi 12.91 Avg. Yel. Iftls] 12.91 
 ax chi ~ p t h  iftl 12.10 ~ydr. ~epth lfri 10.14 
Con". Total lcfal 502037.8 Con". lcfsi 502037.8 
Length Wtd. lftl 10.00 Wetted Per. /fil 257.08 
nln ch EI irrr 1 1 3 5 . 3 0  shear ilblsq ct) 2.68 
~lpha 1.00 stream power llblft si 34.63 
Frctn ~ o s r  ifti cum volume (acre-ftl 6.61 
C L E Loca Iff1 cum SA lacreoi 0.70 

FLOW DISTRIBUTION OUTPUT Profile #1/3 flow 

FLOW DISTRIBUTION OUTPUT Profrle (1213 flow 

Left Sta Right SLa Flaw Area W.P. R Con". Hvdr D. Vslacifv . ~ 

ifti rfti ~cfsi isq fti ifti ifti ift~si 
18 '1919.35 10026.08 6465.72 568.80 59.39 28.11 8.51 11.31 
10026.08 10132.82 11832.71 971.05 106.14 51.115 9.10 12.19 
10132.82 RB 10239.55 4701.57 471.73 70.10 20.44 6.86 9.97 

FLOW DISTRIBUTION OUTPUT Profile Xfull capaclty 

~ s f r  sea R I ~ ~ L  s t a  FIOW ~ r e a  W . P .  a con". ~ y d r  D. velocity 
Iff1 iftl Icfsl 154 €ti iftl lfti iftlsl 
LB 9919.35 10016.08 9129.08 119.61 73.20 27.66 10.29 12.69 
10026.08 10132.82 16194.47 1206.43 106.74 50.89 11.30 13.92 
10132.82 RE 10239.55 7076.45 630.18 17.14 21.44 8 . 3 6  11.22 

BRIDGE RIVER: New River 
REACH; Lower RS: 7 , 7 3 9 5  

INPUT 
Description: 
Distance from Upstream X S  - 10 
DecLlRoadWaY WidLh 89 
Weir Coefflclent - 2.68 
Bridge DecklRoadway Skew = 
Upstream OecklRaadway Coordinates 

",.-- > %  

LO Cord sta Hi Cord 

upstream  ridge cross section nata 
Statlan Elevation Data mum= 16 

S L ~  =lev s t a  =lev sra  lev ~ t a  E I ~ V  stii E I ~ V  
9892.86 1161.1 9895 1160 9915.55 1159.53 9919.35 1157.94 9944.75 1155.49 
9965.55 1140.7 9978.33 1135.310034.63 1135.810077.55 1136.03 10176.7 1136.99 
10220.4 1151.4 10225 1154.9810239.55 1158.910278.43 1159.510320.22 I160 
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Downatream ~eck/~oadway coordinates 

d own sire am d ridge cross section ~ a t a  
Station Elevation Data nun- 20 

sta zlev S t a  Elev S t a  Elev Sta  lev sta  lev 
9881 1160 9895.29 1159.68 9899.88 1157.98 9900 1154 9931.12 1146 

9958.45 1136.5 9962.95 1135.410013.21 1135.9110130.56 1136.6910159.07 1136.5 
10176.73 1140.510189.17 1144.2 10222 115410228.35 1158.1410276.12 1159.02 
10320.83 1158.310331.19 1157.510406.88 1155.910412.97 1156.6310448.47 1155.99 

upstream Embankment aide slope 
Downstream Embanbent side slope 
Naxinwn ailowable submergence for weir 
~levacion a t  which weir *law begins 
Energy head used in spillway design 
S~lllwav heiahr used in desion weir cr;sr siape = Broad crested 

Number Of Piers - 3 

Pier Date 
Pier Srarion Upstream= 10000 ~ o w n r t r e a m -  9980 
upriream num- 2 

Width Elev Width Elev 
3 1130 3 1156 

DownJLTeam "urn- 2 
Width Elev Wldth E l e v  

Pier Station Upstream- 10075 Downstream= 10055 
upstreem num- 2 

Width EleY Width Elev 
3 1130 3 1156 

Downsfream nu,"= 2 
Width El=" Width Ele" 

3 1130 3 1156 

Pier Data 
Pier Stetion Upstream= 10150 Downstream= 10130 
upstream nun= 2 

Widfh Elev Width Elev 
3 I130 3 1156 

Dawnsfream nun- 2 
Width Elev Width Elev 

3 1130 3 1156 

 umber of sridge coefficient s e t s  = 1 

Low Flow Methods and Data 
Yarnell W a I =  1.05 

Selected LOW rlow ~ethods = yarnell 

Pressure and werr flow 
Submerged inlet Cd - 
Submerged ~niet + outlet cd = ,790569 
Max low Cord = 1155.7 

Additional Bridge Parameters 
Rdd Frictlon component to Womentun 
Do not add Weight component to Momentum 
Class B flaw critical depth cornputatlons use crltical depth 

inside the bridge at the upstream end 
criteria t o  check for pressure flow = upstream energy line 

BRIDGE OUTPUT Profile U1/3 flow 
openmg : Bridge XI 

E.G. US. Iftl 1143.91 Element Inside BR US Insrde BR DS 
W.S. US. (it1 1142.53 E.G. Elev {ft) 1 1 8 3 . 8 7  1143.70 
0 Total Icfsl 13000.00 W.S. Elev IftI 1142.17 1142.17 
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0 Bridge lc fn l  
0 weir i c t s1  
weir s t a  L f t  l f t l  
w e i r  sra  R ~ L  1 f t 1  
Weir Submcrq 
Weir Max Depth l f t l  
M i "  Top Rd i f t l  
M i "  E l  Prl l f t l  
D e l t a  EO I f t l  
D e l t a  WS I f t l  
BR Open Rrea l sq  f t l  
BR Open Ye1 I f f l s l  
coer Of 0 

13000.00 CriL W . S .  i f t i  
Man Chl D p t h  l f t l  
V e l  Total I f L l ~ l  
Flow Ares i sq  f t l  
Fraude " C h l  
Specif  Force lcu f t l  

1159.26 Hydr Depth l f t l  
1155.70 W.P. Total l f f l  

0.33 Canv. T o t a l  I c f s ]  
0 .37  Top WldLh i f t l  

4559.17 m c t n  ~ o s s  ( r r ]  
10.46 C d E Loss ( f i ]  

Shear ~ o c a l  l l b l s q  f t ~  
Yarne l l  power ~ o t a l  I l b l f t  s l  Br S e l  Method 

BRIDGE OUTPUT P r o f l l e  $213 flow 
opening : Bridge 11 

E.G. US. lfE1 
W . S .  US. l f t l  
0 T o t a l  l c f s l  
a Bridge i c f r l  
0 w e i r  i c f r l  
we i r  s t a  L f t  IfL, 
Weir S t a  RgL l f t l  
Weir Submerg 
Welr Max Depth l f f l  
Mi" Top Rd I f t l  
Min E l  Prs  i f f 1  
Del ta  EG l f f l  
D e l t a  ws I f t i  
BR Open Riea lsq f t l  
BR Open Ye1 i i t l s l  
COSf of 0 
Br S e l  Method 

1147.23 Element I n s i d e  BR US 
1141.17 
11+0.62 
1143.55 

9 .32  
12.81 

1795.11 
0.81 

16563.11 
1.18 

285.62 
259550.2 

230.80 

11a5.20 E . G .  Elev l f i l  
23000.00 W.S. Elev I f f1  
23000.00 C r l t  W . S .  I f f ]  

Max chl ~ p t n  ( f r ]  
ve l  ~ a t a l  i f t l s l  
n o w  AT*. i sq  
Groude W Chl 
SoeCi i  Force i r l l  ? t i  ~ ~ - -  

1159.26 ~ i d r  Depth I f f ]  
1155.70 W.P. Tota l  l f r l  

0.50 Conv. Tota l  l c t s l  
0.58 ~ o p  wldth ( f r i  

4559.71 Frctn Loss l i t 1  
1 2 . 8 1  C & E 1.o.r i fr l  - -... 

Shear  ~ o t a l  l l b l s q  f r i  
Yarne l l  Power T o t a l  l l b / f r  s l  

BRIDGE OUTPUT P r o f i l e  X f u l l  c a p a c i t y  
opening : Bridge iil 

E.G. U S ,  i f r l  
W . S .  US. l f t l  
0 T o t a l  l c f s l  
0 Bridge l c f s l  
0 weir i c f s l  
we i r  s t a  i f t  i f r i  
we i r  s t a  ~ g f  i f c l  
we i r  Submeig 
w e i r    ax oepth i f f ]  
Min Top Rd i f i l  
Min E l  Prr i f f 1  
Del ta  EG ( f t l  
D e l t a  ws ( t o  
BR Open Area l sq  f f l  
BR open V e l  l f i l s )  
coet  of 0 
Br S e l  Method 

Element 
E . G .   lev l f r l  
W . S .   lev 1 f r 1  
C r l t  W . S .  i f t )  
Max c h l  ~ p t h  i f t i  
v e l  ~ a t a l  i f t l s ]  
Flow Rrea l sq  fLI 
FroUde # Chl 
Spec i f  Force (cu  f 
HYdr Depth i f t l  
W.P. Total l f t ]  
Canv. ~ o t a l  l c f s i  
Tap Width i f t i  
~ r c t n  loss i f r ]  
C 6 E Loss i f t )  
shear Tota l  / l b / s q  
Power ~ a f e l  I l h l f t  

f t l  
S I  

CROSS SECTION RIVER: New River 
RERCH: Lmwer R5: 1 . 7 2 8  

INPUT 
D e s c r i p ~ i o n :  The e s p a n s i a n l c o n t r a c t i o n  c o e f f l c l e n r s  are  increased  
becaure  

cross s e c t i o n  is l o c a t e d  near t h e  Thunderbird 
Rd. bridge 

downsfrcan.  
s t a ~ l o n  E l e v a t i o n  Data num- 20 

S t a  Elev S t a  E lsv  S t a  Elev Sfa Elev S t a  E lsv  
9887 1160 9895.29 1159.68 9899.88 1157.98 9900 1154 9931.12 1146 

9958.45 1136.5 9962.95 1135.410013.21 1135.9110130.56 1116.4910159.01 1136.5 
10176.73 1140.510189.17 1144.2 10222 115410228.35 1158.1410276.12 1 1 1 9 . 0 2  
10320.83 1158.110337.19 1157.510406.88 1155.910412.97 1156.6310448.47 1155.99 

Manning's n v a l u e s  num- 3 
s t a  n vsl s t a  n Val s t a  n "el 

9887 .06 9900 ,035 10222 . I 1  

Bank S t a :  Lef t  Right  Lengths:  L e f t  Channel Right  Coeff Cont r .  Expan 
9900 10222 0 0 0 , 3  .5  

CROSS SECTION OUTPUT P r o f i l e  H113 flow 

E.G.  E lev  ( f t l  
Vel Head i f t l  
W . S .  E lev  1 f t 1  
cr i t  W . S .  1 f f 1  
E . G .  S lope  I f t l f i l  
0 T o t a l  l c f s l  
Top Width I f t i  
vel ~ o t a i  [ f r l s l  
Mar Chl Dpth I f t l  
Conv. Total Ic f s l  

1141.58 Element 
1 .41  W t .  "-Val 

L e f t  08 Channel Righ t  08 
0.035 

1142.11 Reach Len. l f t ]  
1140.92 Flow Rrea ( s q  f t )  

0.005001 area l r q  f r ]  
13000.00 Flow ( c f s l  

240.20 Top Wldkh l f t l  
9.52 Rug. Yel .  l f r l a )  
6 Hydr. Depth l f t l  

183834.3 C O ~ Y .  Ic fp)  

New River Spillwoy Inundation Study. FCD 97-04 
Forthe 111, WI md iull ymf 



Length Wtd. iff1 
Min Ch El lffl 
alpha 
FrCLn LOSS ifil 
C L E Loss (EL1 

CROSS SECTION OUTPUT Profile #2/3 flow 

E.G. Elev i i l i  
Vel Head 1;;; 
W.S. Elev iftl 
crit W.S. [ftl 
E.G. Slope lfL/fii 
Q Total lcfrl 
Top Width Iftl 
Vel ~ o t a l  (ftlsi 
Max Chl DpLh lfi) 
Conv. ~ o t a l  icfsi 
Length Wtd. (it1 
Min  Ch El lfL1 
Alpha 
Frctn Losa ~ftl 

1146.73 ~lement Left 08 channel ~ i g h t  08 
2.11 Wt. n-Val. 0.035 

1144.62 Reach Len. ifti 
1143.11 n o w  Area lsq fr] 1973.39 

0.005002 Ares lsq ftl 1973.39 
ZJ000.00 Flow icfal 23000.00 

255.49 TOP Width l f ~ ]  255.49 
11.66 R v g .  Vel. ift/sl 11.55 
9.22 Hydr. Depth ifc) 7.72 

325203.8 Conv. icfs] 325203.8 
Wetted Per, [if) 258.04 

1135.40 Shear ilblsq fti 2.39 
1.00 Stream Power llb/fL a) 27.83 

cum Yalune Iacre-ct) 
cum Sli 1acresi 

E.G. Elev (Pti 
v.1 1;;j 
W.S. Elev lft) 
crit W.S. (ftl 
E.G. Slope lff/fLl 
Q Total lcfsi 
Top Wldth iftl 
vel ~ o t a l  ifrial 
Max Chl w i h  lit1 
Con". Total icfsl 
~ e n g t h  wtd. ifti 
M i n  Ch El lftl 
Alpha 
Frctn Loss lfrl 
C 6 E Loss lffi 

Element 
W t .  "-Val. 
Reach Len. lftl 
Flow Rrea isq ft] 
W e e  isa f f i  
F ~ O W  (cis] 
Top Width Ifti 
AY9. " e l .  IitIsl 
Hydr. Depth lfr) 
Con". IEfJl 
wetred par, t i r ,  
Sheer llblsq fr] 
Stream power ilb/fr 
Cum volume iacre-ft) 
Cum SR iacresi 

FLOW DISTRIBUTZON OUTPUT eroflle XI13 flaw 

Left sta ~ i g h t  sta @ .. iftl Icfsl Flow isq Area fti ifti 
W.P. $ Conv. KYdr D. Velocity 

lfti Iftlsl 
LB 9900.00 10007.33 3471.04 370.05 66.28 26.70 5.68 9.38 
10007.33 10114.67 6821.92 673.09 101.34 52.48 6.27 10.14 
10114.67 RE 10222.00 2707.04 322.74 58.36 20.82 4.77 8.39 

FLOW DISTRIBUTION OUTPUT Profile #2/3 flow 

 eft S L ~  ~ i g h t  sra n o w  Area W.P. s con". nydr D. velocity 
lfti lft1 lcfsl isq it1 
LB 9900.00 10007.33 

Iff1 lfti lfr/sl 
6032.71 538.48 73.75 26.23 7.45 11.20 

10007.33 10114.61 11807.35 936.18 107.34 51.34 8.72 12.61 
10114.67 RB 10222.00 5159.95 498.72 16.96 22.43 6.57 10.35 

FLOW DISTRlBUTiON OUTPUT Profile #full capacity 

Left S t a  Right Sfi Flow Area W.P. $ Conu. Wydr D. velocity 
let1 ifti Icfsl isq fLi Ifti 
50 9900.00 10007.33 8595.02 690.55 80.52 26.05 lfti ifrlsi 

8 . 1 7  12.45 
10007.33 10114.61 16577.63 1153.08 107.34 50.54 10.74 14.46 
10114.61 RE 10222.00 7721.35 558.95 84.02 23.42 7.97 11.13 

CROSS SECTION RIYER: Rock Creek 
R E ~ C H :  ~plllway RS: 4.641 

INPUT 
Description: Upstream Ilmit of the spillway reach of ~ a c k  creek. R 

wall is coded at the left end point. 
Station Elevation Data num= 6 4  

Sta  lev Sta EleY Sta Elev Sta  lev sta =lev 
9472.4 l a l o  9472.51 1405.1 9518.62 1404.74 9581.54 1604.81 9750.85 1402.35 

9183.97 1402.08 9800.82 1401.5 9885.18 1399.41 9908.52 1398.98 9986.39 1397.67 
10000.83 1397.49 10081.6 1396.310123.03 1395.2910119.81 1394.0210190.32 1393.7 
10198.13 1393.5810211.15 1393.910215.61 1393.15 10223 1391.22 10234.9 1394.11 
10237.98 1395.2810246.41 1397.510256.38 1397.8710290.05 1398.4610360.86 1401.47 
10391.26 1402.2810480.65 1403.510492.48 1403.6410500.96 1403.6510589.16 1404.22 
10593.83 1404.2110693.63 1402.110789.57 14011.7610797.71 1400.6210893.67 1399.23 
10910.56 1398.8110923.37 1398.310951.22 1397.0910967.96 1397.4810476.07 1398.14 
10990.47 1396.7210996.02 1396.311004.53 1397.3211017.95 1399.0811021.34 1399.42 
11029.96 1398.4811033.22 1398.811040.21 1398.8311053.65 1399,7211061.65 1399.41 
11077.83 1400.0911081.22 1eOO 11090 1400.7811093.16 1401.3111107.12 1401.99 
11112.29 1<02.3211121.27 1402.211127.05 1402.3111174.49 1404.7111195.14 1405.69 
11305.47 1407.6311393.62 1410.111493.75 1411.9911497.62 1412.02 

Manning's n values "urn= 3 

New River Spillway hndauon Study, FCD 97-04 
For the 10,213 and full pmf 



s t s  D val sra n "a1 S t a  n Val 
9412.4 .06 9472.4 ,03510589.16 . 0 6  

Bank S f a :  Left Right Lengths: Left Channel Rlght Coeff Contr. Expan 
94172.410589.16 551.3 551.3 565 1 .3 

~neffective  low num- I 
sta l Sta R Elev 

10589.1611497.62 1404.22 

CROSS SECTION OUTPUT 

E.G. EleY Ifti 
Ye1 Head lfti 
W . S .  Elev Iff1 
C r l L  W.S. lfti 
E.G. Slope lft/Etl 
O Total ICfSI 
Top Width Iftl 
vel Total lft/rl 
Max Chl DpLh Ifti 
Conv. Total ICES1 
length Wfd. lftl 
Min Ch El lftl 

EismsnL 
WL. "-Val. 
Reach Len. lftl 
Flow hrsa lsq Eti 
*re8 1aq ELI 
Flow lsfsi 
Top WldLh (ELI 
Rvg. "el. Iftlal 
Hydr. Depth lfti 
con". ice5) 
Wetted Per. Iftl 
shear ilblsq ft) 
Stream Power llblft 
cum volume lacre-ft 

Channel 
0.035 
551.30 
619.18 
619.18 
8000.00 
280.90 
12.92 
2.20 

44395.8 
282.11 
4.45 

11.49 
118.36 
48.92 

Warning: D~vided flow computed for this cross-section. 
warning:   he velocity head has changed by more than 0.5 ft 10.15 mi. T ~ I S  may Indicate the need for 

additional cma. sections. 
~ ~ r n l n g ;  energy lorr was than 1.0 ft 10.3 mi. between the current and previous cross 

section. This nay indrcate the need for additional cross sections. 
Note: Multiple critical depths w e r e  found a t  this location.   he crliical depth with the laweat, valid, 

warer surface was used. 

CROSS SECTION OUTPUT 

E.G.  lev Ifti 
Ye1 Head Ifti 
W.S. Elev lfti 
Crii W.S.  lfti 
E.G. Slope Ift/ftl 
0 Total lcfsl 
Too Width lfti 
v.i ~otal (ft~si 
Max Chl Dpth Ifti 
Cnnu. Total IcfSl 
Length Wtd. iftl 
Mln Ch El IEtl 

Element 
WL. "-Val. 
 each ~ s n .  ifri 
Flaw Area lsq fti 
A r e a  lrq ELI 
Flaw lcfai 
Top Width iftl 
Rvg. Vel. Iftlal 
Hydr. Depth lfti 
Con". ICfSi 
Wetted Per. lfti 
Shear ilb/rq ftl 
stream power llb/ft si 
cum Volume lacre-fti 
Cum SR lacresi 

Channel 
0.035 

151.30 
1086.42 
1086.42 
16000.00 
391.44 

Warning: Divlded flow computed for this cross-section. 
Warning: The velocity head has changed by more then 0.5 ft 10.15 mi. Thla may lndlcate the nsed for 

cross sections. 
warning:  he energy loss was greater than 1.0 ft 10.3 ml. betwean the current and previous cross 

section. s his may indicate the nsed far additional cross rectlonr. 
~ o r s ;  ~ultiple crlfical depths were found at thls locatlan. *he ~rirical depth with the laweat, valid. 

water surcac. w a r  used. 

CROSS SECTION OUTPUT Proflle #full capacity 

E.G. E l e v  lftl 1404.10 Element L S ~ L  08 channel night OB 
Ye1 Head Ifti 3.82 WL. n-val. 0.035 
W.5. Elev ifti 1d00.28 Reach Len. lftl 551.30 551.30 565.00 

Crit W.S. lftl 1401.49 Flaw Area 154 Eti 1129.73 

E.G. Slope Iftlfti 0.028310 ~ r e a  lsq tti 1529.73 398.74 

a ~otal lcfsl 24000.00  low lcfai 211000.00 

Top Width iPti 731.61 Top Width lfti 468.68 262.93 

Ye1 Total Iftlsi 15.69 Rug. Yel. lfL/sl 15.69 

W ~ X  chi ~ p t h  1ft1 9.06 ~ydr. mpth ~fri 3.26 

Con". Total lcfsl 142639.0 Conv. icfsl 142639.0 
151.34 Wetted Per, Iff1 e69.37 Length Wtd, ifti 

"in Ch El ifti 1391.22 Shear llb/sq ftl 5.75 
1.00 Stream Power llb/ft si 90.26 hlpha 

Frctn Lose Iftl 9.11 Cum Volume lacre-Etl 10.89 226.00 48.99 

c d E ~ o s s  lfti 0.19 cum SR lacreal 6.21 53.83 30.20 

warning: ~ i v i d ~ d  flow computed for this crass-section. 
warning: head has =hanged by more than 0.5 ft 10.15 n).  his may Indicate the nsed for 

additional cross sections. 
warning: ~ h s  energy loss war greater than 1.0 ft 10.3 mi. between the current and previous cross 

secrion. This may lndicate the need for additional cross sections. 
~ote: ~ultlple critical depths were found a t  this locetion. critical depth with the lawert, valid. 

water surface was used. 

FLOW DlSTRiBUTlON OUTPUT Profile 4113 flow 

~ e f r  sta ~ i q h t  s t a  FIOW w e =  W.P, i Conv. Hydr D. Velocity 

lfti lftl lcfsl 184 Etl lftl Iff1 lftlsi 
9844.65 10216.91 6087.95 491.32 241.88 76.10 2.06 12.23 

NCW ~ i v s r  spillway lnundslion Sludy, FCD 97.04 
 or the 11),213 md &I1 pmf 
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water surface was w e d .  

CROSS SECTION OUTPUT Profile X213 flow 

E.G. Elev Iff1 
"el Head lftl 
8 . 5 .  Elev lftl 
crit W . S .  lftl 
E.G. Slope Iftlfti 
Q Total lcfsi 
Top Width iftl 
"el Total (fr/s) 
Max Chl Dpth lftl 
Conv. Total Icfsl 
Length Wtd. lftl 
Mi" Ch El !ftl 
Alpha 
rrctn LOSS Iff1 
C & E LOSS lftl 

wr. n-Val. 
Reach Len. lfti 
Flow Area lrq ftl 
Ares 1sq ftl 
Flow lcfsi 
Top width' IfLI 
Avg. "el. !ft/sl 
Hydr. Depth !fLl 
Con". lcfri 
Wetted Per. lftl 
Sheer ilblsq ftl 
Stream power llb/ff sl 
cur" volume lacre-fti 
Cum SR laares1 

warn~ng: ~ivided flow computed for this cross-section. 
~arnlno: =he velocitv head has chanaed bv nore than 0.5 ft 10.15 mi.  his nav indicate the need foi - .  

additional irass sections. 
Warning; The energy loss was greater than 1.0 ft (0.3 mi. between the current and pievious cross 

section. This may indicate the need €or additional cross sections. 
Note: Multiple critical depths w e r e  found e t  thls location.  he criticel depth with the lowest, valid, 

water Surface was used. 

CROSS SECTTON OUTPUT ~rofile #full capacity 

E.G. Elsv Ifti 
Ye1 Head Ifti 
W . S .  El*" Iff1 
crir W . S .  ~fti 
E.O. Slope Iftlftl 
0 Total ICfSl 
Top width iftl 
"el Total Ifflrl 
Max Chl Dpth Iftl 
Con". Total lcfsi 
lenath Wrd. lft! 
l4in.ch El lfti 
Alpha 
FrCLn Loas lftl 
C d E Loss IfLi 

R t .  "-Val. 
Reash Len. Ifti 
Flow Area lsq ffi 
area isq fti 
Flaw !cfsl 
TOP width (fr! 
~ v g .  "el. 1fr1si 
Hydr. Depth IftI 
Con". lcfsl 
Wetted Per. lfti 
Shear llb/sq fti 
Strean Power llblft sl 
cum Volume iacre-ftl 
Cum SR !acres1 

Left 08 Channel Right 08 
, 0 . 0 6 0  0.035 0.060 
440.00 502.14 502.14 
7.71 1840.05 16.12 
7.71 1840.05 327.38 
12.83 23842.09 145.08 
24.52 604.80 546.73 
1.66 12.96 1.91 
0.31 3.04 0.39 
88.2 164006.2 998.0 
24.53 604.89 197.62 
0.41 4.01 0.51 
0.69 52.00 0.91 
10.84 204.68 e6.28 
6.11 47.04 24.94 

Warn~ng: Divided flow computed for thls cross-becflan. 
warnincl: w he vsloclfv head has changed by more then 0 . 5  ft !o.is mi. c his nay indicate the need for 

additional &oss sections. 
warning:   he energy loss war greater than 1.0 fi 10.3 ml. between the current and previous cross 

rscLlon. This may indicate the need for additional cross sections. 
~ ~ t ~ ;  ~ultiple critical depths wsrs found st this location. critical depth with the lowest, valid, 

water rurfscs was used. 

FLOW DISTRIBUTION OUTPUT Profile #I13 flow 

Warning: Divided flow computed for rhis croas-ssction. 
warning:  he velocity head has changed by more than 0.5 ft (0.15 .I.  his nay indicate the need for 

additional cross seorlons. 
~arnina: The enerav loss was wester than 1.0 ft 10.3 mi, betwsen the current and lirevious cross .. 

s e c t i o n .   his nay indicate tns need t a r  additional crass sections. 
mte: ~ ~ i t i p l e  cr~ticai depths were found a t  rhis location. l he critical depth with the lowest, valid. 

water surface was used. 

FLOW DISTRIBUTION OUTPUT Profile X213 flow 

~ s f f  SLB R ~ g h t  S t a  FLOW Area w.P. $ con". Hydr D. Velocity 
lftl !fti 1ctsi 1.4 ftl lfti lfti Iftloi 
9480.52 9674.61 0 . 0 5  0.12 3.08 0.00 0.04 0.39 
LB 9614.67 9876.21 2804.74 365.03 201.63 17.53 1.81 1.68 
9816.27 10071.87 11031.30 830.16 201.62 68.95 4.12 13.29 
10077.81 RB 10279.47 2163.88 312.42 201.64 13.52 1.55 5.93 
10219.41 11162.19 0.03 0.20 21.43 0.00 0.01 0.15 

Warning: Divided flow computed for this cross-section. 
~arning:  he velocity head has changed by more than 0.5 ft 10.15 ~ h i n  may indicate the need for 

additional cross sections. 
warning:  he energy 10s. was grsarer than 1.0 fe 10.3 between the "urrenr end previous cross 

section. This may indicate the need for additional crass sections. 
~ote: ~ultiple critical depths were found at rhis location. l he critical depth with the lowest, valid, 

water surface was used. 

FLOW DISTRIBUTION OUTPUT Profile Xfull capacity 

~ s f t  8ta ~ight Sta Flaw Rrea W.P. 3 Conv. Hydr D. Velocity 

June 2000 ~ e w  ~ l v e r  spillway lnundauon Study, FCD 97.04 Peg'? iclot 277 

Forth. li3.213 md iuli pmf 



liti lcfri isq fti Ifti ifti ifr/sl 
9480.52 9670.67 12.83 1.71 24.53 0.05 0.31 1.66 
18 9674.61 9876.27 a 8 2 8 . 1 8  475.84 201.63 20.12 2.36 10.15 
9876.27 @ "" 10077.87 15042.32 900.97 201.62 62.68 4.67 15.99 
10077.87 RB 10279.47 3971.60 423.24 201.64 16.11 2.10 9.38 
10279.47 11162.19 145.08 76.12 191.62 0.60 0.39 1 . 9 1  

warning: ~ivided flaw computed for this cross-section. 
warning: i he velocity head has changed by more than 0.5 fr io.15 mi.  his may indicate the need for 

additional cross sections. 
warning:   he energy iosa was greater than 1.0 ft 10.3 mi. between the current and previous-cross 

section. This may indicate the need for additional cross aeciionr. 
~ o t e :  Multiple critical depths were found at this location. l he critical depth with the lowest, valid, 

water surface war used. 

CROSS SECTION RIVER: Rock Creek 
REACH: Spillway RS: 4 . 4 4 8  

INPUT 
DeaCripLion: 
Station ElevaLlOn D a t a  nuol- 

Manning7a " Values "urn- ' 4 
Sta n V a l  Sta n V a l  sta n Val Sta n val 

9+28.1 . 0 5  9 5 5 6 . 4 5  ,03510218.59 ,0610548.77 .06 

Bank Sta: Left Right lengths: Left Channel Right coeff contr. ~xpan 
9516.4510218.59 380 501.6 600 

ineffective  law "urn= 1 
Std L Sta R Elev 

10548.7710881.97 1380.4 

CROSS SECTION OUTPUT ProCile 11113 flow 

E.G. Elev ifti 1319.04 Element Left OB Channel Right OB 
"el Head Ifti 0.60 W t .  n-Val. 0.035 0.060 
W.S. Elev Ifii 1378.46 Reach Len. Ifti 380.00 501.60 600.00 
Crlt W.S. lfii 1378.14 Flow Area isq fti 1281.80 19.74 
E.G. slope lfrlfri 0.008829 ~ r e a  (sq ftl 1281.~0 21.41 
Q ~ofal icfsl 8000.00 Flow Icfsl 7915.11 2 4 . 8 9  
TOP width (fri 714.51 TOP width ifti 658.03 56.48 
v e l  ~otal ifrlsi 6.15 ~ v g .  vel. ift/sl 6 . 2 2  1.26 
Max Chl Dpfh iff1 2.61 Hydr. Depth (fti 1.95 0.40 
cow. ~atal icfsl 85131.8 con". icfsi 84872.9 254.9 
Length Wtd. Iff1 501.75 Wetted Per. ifti 658.09 49 .50  
i in ch ~l (fri 1375.83 shear i ~ b / ~ q  fti 1.0, 0.22 
Alpha 1.02 stream power llb/ft el 6.68 0.28 
Erctn Loss ifL1 3.15 Cum Volume lacre-ftl 1.11 96.19 12.31 
C d E Losr iftl 0.12 Cum SA lacresi 1.24 38.04 1.41 

warning: ~ivided flaw computed for this cross-section. 
warning:  he conveyance ratio iupstream conveyance divided by downstream conveyancei i4 lees 

than 0.7 or greater than 1.4. This nay indicate the need for additional cross sections. 
Warnlng: The energy 106s was greater than 1.0 ft 10.3 ~ 1 .  between the current and previous cross 

section. This may indicate the need for additional cross sections. 
Note: Multiple crltlcal depths were found at this location.   he critical depth with the lowest, valid, 

water surface was used. 
~ o t e :  Hydraulic jump has occurred between this cross section and the previous upstream section. 

CROSS SECTION OUTPUT Profile X2/3 flow 

E.G. Elev iftl 
V e l  Head (it1 
W.S. Eiev iitl 
CrlC W.S. iftl 
E.G. Slope ift/ftl 
Q Total (~€61 
Top Width lftl 
"el Tors1 lftls) 
Max Chl Dpth lfti 
Con". Total Icfrl 
Length Wtd. Iftl 
Mi" Ch Ei lftl 
Alpha 
Frctn lass lfil 
C 6 E Lo68 ifL) 

Element Left 08 Channel Rlght 08 
0.060 0.035 0.060 
380.00 501.60 600.00 
15.23 1930.60 99.48 
15.23 1930.60 135.09 
20.93 15782.311 196.16 
33.73 662.14 219.22 
1.31 8.17 1.99 

Warning: Divided flaw computed far this croaa-section. 
Warning:  he velocity head has changed by more than 0.5 ft 10.15 mi.   his may indicate the need for 

additional cross sections. 
Warning: The conveyance ratio iupstrearn conveyance divided by downstream conveyance1 is less 

than 0.7 or greatex than 1.4. This may indicate the need for eddifianal ~ ~ 0 5 4  sections, 

New River Spiliwsy Inundation Study, FCD 97-04 



warning: ~h~ energy loss was greater than 1.0 r t  10.3 m ~ .  between t h e  current and previous croas 
 his may indicate the need for i l d d ~ r i o n a l  cross secrrons. 

mie: N U L L ~ D I ~  ~ricical depkhs were found this lacation. ~h~ critical depth with the lowest, valid. 
water jurface was used. 

N ~ L ~ :  ~ ~ d ~ ~ ~ ~ i ~  jump has  curre red between this cross section and the previous upstream s e c t i o n .  

CROSS SECTION OUTPUT Profile #full capscity 

E.G. Elev iftl 
"el Head ifti 
W . S .  Elev iftl 
crit W . S .  iftl 
E.G. SloDe ifL/ffl 
(i Total 'lcfsl 
Top Wldth Ifti 
vei Total ift/SI 
Max Chl Dpth iftl 
can". Total icfsl 
Length Wtd. Ifti 
Mln Ch El Iff1 

Element 
Wf. " - V a l .  
Reach Len. ifti 
Flow Rrea isq €ti 
Rrea isq fti 
Flaw Icf.1 
TOP Width Iftl 
Avg. Vel. Ift/sl 
Hydz. Depth lft) 
Con". (Cfsi 
Wetted Per. lfti 
Shear ilblsq ftl 
Srrenm Power ilblft 
cum Volume iacre-ft 
Cum SR (acres1 

Channel 
0.035 
501.60 
2414.72 
2434.72 

23271.72 
662.14 
9.56 
3.68 

2a6235.4 
662.20 
2.05 
19.60 

warning: Divided flaw computed for this cross-section. 
warning;  he cross-section end points had t o  be extended vertically for the computed water surface. 
warning; head has changed by more than 0.5 ff i0.l~ mi.  his may indicate the need far 

additional crass sections. 
warning:   he conveyance ratio iupstrean conveyance div~ded by downstream conveyance) is less 

than 0.7 greater than 1.1.  hi. may indicate t h e  need for additional cross sections. 
warning: energy loss was greater than  1.0 ft 10.3 m). between the current and previous crors 

section. This may indicate the need far additional cras5 sections. 
N O L ~ :  nultiple critical depths were found a t  this location. T ~ S  critical depth with the lowest, valid. 

water surface was used. 
~ o f e :  ~ydraulic jump has occurred between this cross and the previous upstream section. 

FLOW DiSTRIBUTiON OUTPUT Proflle W1/3 flow 

Warning: Divided flaw computed for this crors-section. 
Warning: The conveyince ratio iupriream conveyance divided by dawnstrean conveyance1 is lera 

than 0.7 or greater ihan 1.4. ~ h i r  may indicate the need for additional cross sections. 
warning; me energy lora was greater  rhan 1.0 f r  10.3 mi. between the current and previous cross 

s scrim. mis may indicate the need for additional cross sections. 
Note: MUltiple critical depths were found at this location. The critical depth with t h e  lowest, valid. 

watsr surface w a r  used. 
woee: ~ y d ~ ~ ~ l i ~  ,urnp has occurred between this crass sectlon and the previous upstream section. 

mow DISTRIBUTION OUTPUT ~iofile 11213 flow 

=eft ~ t a  ~ight Sfa Flow Area W.P. 5 Conv. Hydr 0. Velocity 
ifti lit1 lcfa) lsq ftl ifti iff1 lft/rl 
9428.10 9556.45 20.93 15.23 33.14 0.13 0.48 1.37 
LB 9 5 5 6 . 4 5  9177.16 1266.19 569.59 220.74 26.66 2.58 7 . 0 9  
9111.16 9991.88 6498.81 733.20 220.12 40.62 3.32 8.86 
9997.88 RB 10218.59 50ll.30 627.81 220.15 31.36 2.84 7.99 
10218.59 10881.97 196.76 99.48 121.14 1.23 0.78 1.98 

warning: ~ i ~ i d e d  flaw computed for this cross-section. 
warning: ~h~ velocity head has changed by more than 0.5 ft 10.15 mi. ~ n i s  may indicate the need fol 

additional crorr sections. 
warning:  he conveyance lupsfream conveyance dlvided by downstream conveyance) is less 

than 0.7 or greater than 1.4. ~ h i r  may indicate the need for additional crass sections. 
warning: me energy lass was greater than 1.0 ft 10.3 mi. between the current and previous crass 

section. This nay indicate the need for additions1 craaa sections. 
wnia: ~ ~ l r i ~ ~ ~  critical depths were found at this location. The critical depth with t h e  lowest. 

~ . 
water surface was used. 

m t e :  ~ ~ d ~ ~ ~ ~ i c  jump has occurred between this crass section and the previous upstream section. 

FLOW DISTRlBUTION OUTPUT Profile Hfull capacity 

~ e f r  sra Right sta  low Area W.P. B con". ~ y d i  D. Velocity 
lftl iftl iCfS1 isq It1 Ifti iftl Iftlsl 
9428.10 9556.45 101.10 51.14 62.20 0.45 0.83 2.07 
1.8 9555.45 9777.16 6589.91 137.63 220.14 27.46 3.34 8.93 
9171.16 9991.88 9202.61 901.24 220.12 38.34 4.08 10.21 
9997.88 RB 10218.19 7413.20 195.85 220.15 31.16 3.61 9.40 
10218.59 10881.97 621.19 287.22 323.35 2.59 0.89 2.16 

warning: wvided flaw computed far this crass-section. 
warning; croas-secrion end points had ra be extended vertically for the computed watsr surface. 
~ ~ i n i ~ ~ :  ?he head has chang-d by nore ihan 0.5 ft 10.15 m i .  *his may indicate the need far 

additional eras. secLions. 
~ a r n ~ ~ ~ :  ratio (upstream conveyance divided by downstream conveyance) is less 

rhan 0.7 greater than 1.4. ~ h i a  may indicate t h e  need for additional eras* sections. 

New River Spillway Inundation Study, PCD 91-04 
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warning:   he energy ins= was greater than 1.0 f~ 10.3 mi. between the current end previous cross 
section.  his nay Indicate the need for additional crass sections. 

Note: Nvltiple critical depths were found at rhlr location. The critical depth with the lowest, valid, 
wafer surface was used. 

Note: Hydraulic jump has occurred between this cross cecfion and the previous upstream section. 

CROSS SECTION RIVER:  Rock Creek 
REX#: Spillway RS: 4.353 

INPUT 
Description: 
Station Elevation Data 

5 t a  Elev St3 
9268.12 1380 9301.59 
9408.78 1314.5 9 4 9 4 . 5 2  
9 5 1 5 . 4 1  1 3 1 2 . 5  9728.55 
9780.86 1371.7 9191.97 
9928.3 1372.4 9946.21 

10009.18 137910011.37 
10134.83 1313.510150.48 
10441.54 1376.510497.53 
10683.56 1378.810752.97 

b,anning7e n values "urn- 3 
5 t a  n Val St.3 n Val 5 t a  n Val 

9268.12 .06 9352.02 .04510371.11 .06 

~ a n k  Sra:  Lefr ~ight Lengths: L e f r  Channel ~ight coerf cantr. gxpan. 
9352.0210371.15 400 487.61 487.61 .1 .3 

CROSS SECTION OUTPUT Profile 11113 flow 

E.G. Elev lftl 1375.77 Element left OB channel ~ight OB 
vel mead tfri 0.19 w t .  "-"a,. 0.060 0.045 
W . S .  =lev lfti 1375.58 Reach Len. lfrl 400.00 487.61 487.61 
crit W.S. lftl 1314.36 Flow Area ~ s q  fti 0.25 2297.71 
E.G. Slope Ift/ftl 0.003726 Area rsq tt) 0.25 2297.71 
Q Total lcfsl 8000.00 Flow lcfsl 0.10 7999.90 
Top Width IfLl 1012.38 Top Width Ifti 1.84 1010.54 
"el Total litlsl 3.48 Avg. Vel. lftlol 0.39 3.48 
l ax C ~ I  ~pth ifri 6.16 nydr nepth lit1 0.13 2 . 2 7  
Canv. Total lcfal 131058.8 C o n v  lcfsl 1.6 131057.2 
length Wtd. lft) 487.61 Wetted Per. Ift) 1.86 1012.09 
Min Ch El lftl 1369.42 Shear ilblsq ff) 0.03 0.53 
Alpha 1.00 Stream Power lIb/ft 81 0.01 1.84 
Frctn Loss lftl 1.79 Cum Volume (acre-it1 1.11 75.58 12.16 
C 6 E LOSS lftl 0.00 Cum SR [acres] 1.23 28.44 1.02 

warning:   he energy loss was greater than 1.0 f f  10.3 mi. between the current and previous cross 
recrron. ~ h 1 s  may indicate the need for additional cross sectims. 

CROSS SECTION OUTPUT Profile X2/3 flaw 

E.G.  lev (fr) 
vei Head Ift) 
W.S. Elev lftl 
crit W.S. lffl 
E.G. Slope Iftlftl 
Q Total Icisl 
TOP width [it) 
Vel Total litlsl 
 ax chi ~ p c h  lfri 
Canv. Total [cfal 
Length Wtd. lftl 
Min Ch El i f f )  

Element 
Wt. "-Val. 
Reach   en. I ~ L I  
Flow Reed Isq ftl 
Area lsq ftl 
Flaw icfr, 
Tap Width lit1 
Avg. Vel. Ifrlsi 
Xydr. Depth lftl 
Con". ICfJl 
Wetted Per. lftl 
Shear IIbIsq frl 
Stream Power IIblft s) 
Curn Volume [acre-fti 
Cum SA [acres) 

Right 08 
0.060 
487.61 
48.34 
48.34 
51.08 
83.07 
1.06 
0.58 
834.3 
83.08 
0.14 
0.14 
22.76 

4 . 2 9  

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

CROSS SECTION OUTPUT Profile #full capacity 

E.G. Elev IfLi 
Ye1 Head Iftl 
W.8. Elev lffl 
w i t  W.S. ifti 
E.G. Slope Iftlftl 
0 Total lcfsl 
Top Width Ifti 
Ye1 Total (ftl~l 
Max Chl Dpth lftl 
Con". Total lcfs) 
Length Wfd. lft) 
Min Ch El lftl 
Alpha 
Frcfn Loss lftl 
C L E LOSS lfil 

1378.08 Element 
0.45 Wt. "-Val. 

1371.63 Reach Len. lft) 
1315.92 Flow A r e a  lsq ftl 
0.003835 Area lsq fil 
24000.00 Flow Ic~s] 
1171.56 Top Width lftl 

5.27 Avg. Vel. lftlrl 
8.21 Hydr. Depth lfti 

387574.3 Conv. lcfr) 
487.51 wetted per. ifti 
1369.42 Shear ilb/sq fti 

1.04 Stream Power lIb/ft $1 
1.86 Cum Yalune lacre-ft) 
0.01 CUR SR (acres1 

Channel 
0.045 
487.61 
4389.41 
4389.41 
23735.01 
1019.13 

5 . 4 1  
4.31 

383294.9 
1020.68 

1.03 

warning: The energy lass was greater than 1.0 ft 10.3 01. between the current and previaus cross 
section. ~hio may indicate the need far additional cros. sections. 
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Q Total (cis1 16000.00 Flow Icfsi 3.67 15940.18 56.15 
Top Width lfrl 1220.21 TOP width lfer 9.17 1084.00 121.04 
"el T a f a l  Iftlsl 4.39 Rvg. Yel. Iiilsi 0.89 4.46 0.92 
Wax Chl Dpth IfLI 7.46 Hydr. Depth (fti 0.45 3.30 0.48 
Con". Total lcfrl 262386.8 Conu. Icisi 60.1 261405.8 920.8 
Length Wtd. lfii 597.33 Wetted Per. IfL) 9.21 1085.62 127.04 
i in c h  EI ifti 1367.41 shear ilb/ro i r l  0 ,O a ,& n ,> 
Alpha 
~ r c t n  ~ o s s  (it) 
C 6 E Loss lfti 

~ ~ . . ~~. 
1.03 Stream Power ilblft si 
2.15 Cum Volume (acre-fti 
0.00 Cum SA IBclesI 

warning: The energy loss was greater than 1.0 ft 10.3 mi. between the current and previous crass 
section. This may lndlcate the need far addltional cross rect~ons. 

CROSS SECTION OUTPUT Profile #full c a p a c ~ t y  

E.G. Elev lfii 
vei Head (fii 
W . S .  Elev Ifti 
crir W . S .  ifti 
E.G. slope lfr/ti) 
Q Total lcfal 
Ton Width i f L l  . ~. 
vei ~ o t a i  iftisi 
"ax chi ~pth ifri 
COIIY. Total lcfsl 
Length Wtd. lfil 
Ml" Ch El lftl 
Alpha 
~ r c t n  LOSS lfrl 
C d E LOSS iftl 

Element 
w t .  "-Val. 
Reach Len. lfti 
Flow Area isq €ti 
Area isq ftl 
Flow ICfSi 
TOP w~dth rfii 
AVC "el. rftls) 
Hydi. Depth Ift) 
Con", icfsl 
Wetted Per, iitl 
Shear Ilblsq ft) 
Stream Power Ilblfl 
Cum volume lacre-ft) 
Cum SR iacresi 

Left 08 
0.060 
150.00 
15.75 
15.75 
21.99 
17.88 
1.40 

Channel 
0 . 0 4 5  
596.60 
4506.40 
4506.44 
23669.19 
1084.00 

5.25 
4 . 1 6  

384345.2 
1085.62 

0.98 
5.16 

warning: The energy lass was greater than 1.0 ft 10.3 mi. betwean the current and previous cross 
section. This may indicate the need for additional cross sections. 

FLOW DISTRIBUTION OUTPUT Profile #I13 f1oW 

~ e f i  s t a  night s t a  PIOW ~ r e a  W.P. % con". nydr D. velocity 
iftl lfti lcfsi lsq tti ifti (fri 1ft1.i 
IS 9414.51 9175.84 1948.39 617.99 352.76 24.31 1.92 2.87 
9771.84 10137.18 "447.15 1199.37 362.89 61.84 3.32 4.12 
10137.18 RB 10498.51 1104.46 470.61 331.78 13.81 1 . 4 2  2.35 

warning: The energy loas was greater than 1.0 ft 10.3 mi. between the current and previous cross 
aestion. Thrs rna~ indicate the need far additional cross sections. - 

FLOW DISTRIBUTION OUTPUT Profile #2/3 flow 

l e f t  sta 
lfti 
9325.36 
LB 9414.51 
9775.84 
10137.18 
10498.51 

Right sra  
lftl 
9414.51 
9715.84 
10137.18 
RB 10498.51 
10983.15 

Flow Area 
1cisi is4 it1 
3.67 4.14 

4407.45 1087.85 
8449.77 1610.24 
3082.96 877.85 
55.15 80.78 

Warning: The energy loss was greater than 1.0 ft 10.3 ml. between the current and previous c r a ~ s  
section. This may indicate the need for additional craos sections. 

FLOW DISTRIBUTION OUTPUT Profile #full capacity 

Area 
IS9 fcl 
15.75 

1398.02 
1920.41 
llS8.02 
200.94 

W.P. 
lftl 

17.97 
351.38 
362.89 
361.35 
198.64 

warning:  he energy loss was greater than 1.0 ft 10.3 mi. between the current end previous cross 
section. This may indicate the need for additional cros~ sections. 

CROSS SECTION RIVER: Rock Creek 
REACH: Spillway RS: (.Id8 

INPUT 
Description: Geometry points 63 and 64 are taken from the ACDC ADMS napping FCD 

90-19 
station Elevation ~ a f a  "urn= 641 

Elev Sta 
1376.74 8740.37 
1375.08 9038.56 
1373.48 9270.68 
1371.59 9502.81 
1370.45 9651 .27  
1367.94 9891.15 
1366.83 9935.06 
1364.2210001.87 
1368.510199.25 
1370.7610510.29 

Elev Sta 
1376.4 8806.39 
1375 9073.01 

1372.7 9328.46 
1371 9525.47 

1310.3 9752.91 
1367.2 9901.33 
1367.5 9944.44 
1368.310019.76 
1368.9102d1.56 
1371.410545.91 

Elev Sta 
1375.95 8853.91 
1318.45 9131.48 
1372.19 9365.14 
1310.88 9578.72 
1369.47 9851.03 
1367.79 9916.39 
1367.64 9975.04 
1368.1310075.53 
1369.2510315.32 
1371.3710562.15 

J"ne2000 Now Rlvm Splllway Inundason Study, FCD 97-04 
Forlhe 1il.M sndfullpmf 



mn); s t a :  i i e f t  ~ i g h t  Lengths;  L e f t  channel  ~ l g h t  coef f  cantr. Expan. 
9525.4710510.29 340 266.42 200 .1 . 3  

CROSS SECTION OUTPUT P r o f i l e  11113 flow 

E.G. Eiev l f t l  
Vel Head l f t l  
W.S. Elev l f t l  
c r i t  W.5. l f t i  
E.G. Slope l f t / f t l  
o ~ o f a l  Icfal  
Top Width l f t l  
v e l  TaLal l f t l s l  
Mar Chl DPth I f f )  
con". ~ o ~ a l  i c f r l  
Length Wtd. i f t l  
Mi" Ch E l  l P L l  . ~ - ~ ~ ~ ~  . 
a l p h a  
Fcctn Loss l f t l  
C X E L04s l f t l  

1371.83 Element 
0.18 W t .  "-Val. 

1371.64 Reach Len. i f t l  
1370.35 Flow Area l sq  f t l  

0.003561 Rrea l sq  f t l  
8000.00 Flow ICfSI 
1209.16 Top Width i f f 1  

3.36 A w .  Vel .  i f t / s l  
7 .42  Hydr. Depth i f t l  

134051.3 Con". ICfS1 
266.72 Wetted Per.  I f t i  

1364.22 Shsal' I l b l s q  f t l  
1 .05  stream Power l l b l f t  s l  
0.82 Cum Volume l a c r e - f t l  
0.00 Cum SR l ac rea l  

CROSS SECTION OUTPUT P r o f i l e  11213 floW 

E.G. EleY I f t l  
Ye1 Head i f f 1  
W . S .  Elev  I f t l  
crit  W.S.  i f t l  
E .G.  Slope l f t / f t l  
Q Tota l  l c f s l  
Top Width l f t l  
Ye1 T a t s 1  I f t l s l  
Max Chl Dpfh I f t i  
Conv. Tota l  l c f s l  
Length Wtd. l i t 1  
Nin Ch E l  l f t l  
Alpha 
FicLn Loss l f t l  
C 6 E Lo$$ l f t l  

1313.09 Element 
0.30 w t .  n -va l .  

1372.79 Reach Len. lfL1 
1371.36 Flow Area Is4 It1 

0.003500 Area l sq  f t l  
16000.00 Flow ICfSl 

1545.67 Top Width ifLl 
4.08 Rvg. "e l .  I f t l e l  
8.51 Hydr. Depth l f t l  

270146.9 can". I c f r l  
267.89 Wetted P e r .  I f t l  

1364.22 Shear I l b l a q  f t l  
1.16 s t ream Power i l b l f t  r l  
0.91 Cum Volume lacre-fLl 
0 . 0 0  cum SA lec res l  

= e f t  08  Channel 
0.060 0.045 

340.00 266.d2 

CROSS SECTION OUTPUT P r o f i l e  # f u l l  c a p a c i t y  

E.G. Elev lfL1 1374.01 Element Lef t  W Channel Righ t  08 

Vel Head let1 0 .39  w t .  n-vnl .  0.060 0 .045  0.060 
W.S. E lev  l f t l  1373.62 ~ e s c h   en. l f t l  340.00 266.42 200.00 
c r i t  W.S .  i f t l  1372.02 i law Ares l sq  f t l  514.27 4243.45 505.96 

E.G. s l o p e  I f t l f t l  0.003146 ~ r e a  l r q  f t l  5 1 4 . 2 7  4243.45 505.96 

Q Total i c f s l  24o00.00 n o w  lc fa l  977.87 22066.28 955.85 

Top Width l f t l  1686.99 Top Width lit1 351.25 984.82 348.93 

Ye1 T o t a l  I f t l s l  4.56 Avg. Vel. I f t l s l  1.90 5.20 1.89 

Max Chl Dpth l f t l  9.40 H y d r  Depth l f t l  1 .46  4.31 1 .45  
ConY. T o t a l  l c f s l  403037.7 Con". IcEsl 16421.7 370564.3 16051.8 
~ e n g t h  wtd. l f t l  268.15 wet ted  per. I f t l  351.26 986.68 348.96 

Min Ch E l  l f t l  1364.22 Shear I l b l s q  f t l  0.32 0.95 0.32 
Alpha 1 .21  s t ream Power I I b I f t  r l  0.62 4.95 0 . 6 1  
FrCtn LOSS I f t i  1.00 cum valurns l a c r e - i t 1  5.47 31.04 28.96 
C G E Loss I f t l  0.01 cum SA l ac rea l  1 .90  4.12 8.01 

warning: energy l a s s  wsa g r e a t e r  than  1 . 0  f t  10.3 m i .  between t h e  current and previous oroaa 
s e c t i o n .  This  may I n d i c a t e  t h e  need f o r  a d d i t i o n a l  crass s e c t i o n s .  

FLOW DISTRIBUTION OUTPUT P r o f i l e  % I 1 3  flow 

 eft S t a  
l f t l  
8690.86 
10 9525.47 
9853.74 
10182.02 
10510.29 

Area 
l aq  f t l  

38.81 
568.31 

1238.51 
487.36 

46.01 

W.P. 
l f t l  

97.63 
328.28 
330.11 
328.29 
127.12 

Hydr D. 
I f t l  
0.40 
1.73 
3.77 
1.48 
0.36 

FLOW DISTRIBUTlON OUTPUT P r o f i l e  8213 flow 

 eft s t a  ~ I g h t  S t a  F ~ O W  Area W.P. $ con". Hydr D. V e l o c i t y  
l f t l  l f t l  ici.1 1sq f t l  l i t 1  i f t l  I e t l s l  
8690.86 9525.47 370.84 257.62 264.53 2.32 0 .91  1.44 

LB 9525.47 9853.74 3569.85 945.05 328.28 22.31 2.88 3.78 

9851.74 10182.02 8689.51 1615.19 330.11 54.31 4.92 5.38 

10182.02 RB 10510.29 3074.51 864.04 328.29 19.22 2.63 3.56 

10510.29 11062.00 295.23 235.12 296.35 1.85 0.19 1.26 

FLOW DISTRIBUTION OUTPUT P r o f i l e  n f u l l  c a p a c i t y  

New River Spillway inundation Study, FCD 97-04 
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~ e i r  sta ~ignf S C ~  FIOW ~ r e a  W.P. P con". ~ y d r  D. velocity 
Iftl Icf81 1sq fti iftl Iftl iftls! 

8690.86 9525.47 e Ift1 
9 7 7 . 8 7  514 .21  3 5 1 . 2 5  4 . 0 7  1.46 1.90 

IB 9525.47 9813.711 5571.89 1 2 1 8 . 1 0  3 2 8 . 2 8  23 .22  3 . 7 1  a . 5 7  
9813.14 10182.02 11526.28 1 8 8 8 . 2 5  3 3 0 . 1 1  4 8 . 0 3  5 . 7 5  6.10 
10182.02 RB 10510.29 4968.10 1 1 3 7 . 1 0  3 2 8 . 2 9  20 .70  3 .46  a . 3 7  
10510.29 11062.00 9 5 5 . 8 5  5 0 5 . 9 6  3 4 8 . 9 6  3 .98  1 . 4 5  1 . 8 9  

warning:  he energy loss was greater than 1 . 0  ft 10.3 m!, between the current and previous cross 
section. This may indlcate the need for additional cross sections. 

CROSS SECTION RIVER: Rock Creek 
RERCH: S p i l l w a y  8s :  4 .101  

INPUT 
~escription: Geometry paints 57 and 58 are  taken from the ACDC ADMS mapping FCD 

90-19 
Statlon Elevation Data nun- 58 

E l e v  SLa Elev S t a  E l e v  S t a  
1 3 7 2 . 9  8923.46 1373.78 8930.12 1374.1 8 9 4 1 . 0 1  
1373.9 9043.77 1373.4 9047.26 1373.14 9107.81 
1372.2 9181.72 1371.97 9 2 3 5 . 7 9  1371.86 9257.58 
1371 .5  9333.14 1371.68 9344.42 1371 .59  9404.63 
1370.6 9546 .03  1370.4 9560.57 1 3 1 0 . 4 2  9659 .2  

1370 9787.25 1369.19 9835.06 1358.63 9871.39 
1 3 6 1  9991 1367.02 10000  1353 .210005 .04  

1366.710094.94 1366.6910165.03 13b7.1410204.71 
1368.410427.34 1368.3110439.53 1368.710446.04 
1369.110494.93 1369.1910529.7# 1369.8410581.61 
1370.2 10632 .3  1370 ,3110651 .43  1310 .8810675 .65  

1314 11076 1 3 7 5  

Manning8s n Values nm= 3 
ste n Val s t a  n Val $La n "ill 

8894.4 .06 9740.88 .04510539.74 .06 

Bank Sea:  Left Right Lengths: Left Channe l  Right Coeif Conrr. Expan. 
9140.8810539.74 0 0 0 .1 . 3  

CROSS SECTION OUTPUT Profile HI13 flow 

E . G .  E l e v  (it1 
"el Head lit, 
W . S .  Elev lit1 
crit W.S. lftl 
E.G. Slope Ift/fil 
Q T o t a l  ICfEl 
Top Width iff1 
" e l  Total ift/~l 
Max Chl DPLh lft! 
Can". Total i c f s i  
Length WLd. ifL1 
"in cn EI rtr) 

1371 .01  Element 
0.17 W t .  n-Val 

1370.84  each =en. ~fr) 
1 3 6 9 . 3 5  €low area isq fri 
0.002545 Xrea lsq it1 
8000.00 Flow lci11 
1204 .93  Ton Width i f i i  

3.11 A";. "el. iftiel 
7.64 Hydr. Depth lft! 

158592.7 Can". i c f c i  
300.00 wetted';;;: lit] 

1363.20 Shear ilblsq fi) 
1 . 1 3  Stream Power llblft $1 
1 . 0  cur" Volume iacre-ftl 
0 .01  CUrn SR (acres1 

Channel Riohi OB 

Warning: The energy l a s s  war greater  than 1.0 ft 10.3 ml. between t h e  current and prevrous crass 
section. This may indicate the need for additional cross sections. 

CROSS SECTION OUTPUT Profile X2/3 flow 

Vel Head IItI 
W.5. EleY IfL! 
CEit W . S .  Iftl 
E.G. S l o p e  lft/fti 
0 T o t a l  lcfsl 
TOD Width lfLi 
vei T o t a l  ifr/si 
Max C h l  Dpfh Iftl 
Con". Total lcfsi 
Length Wed. Iftl 
Mi" Ch El lftl 

1312 .18  Element 
0.32 W f .  "-Val. 

1371 .86  Reach Len. (ft] 
1310 .36  Flow Area lsq ff] 

0.003310 Area lsq ftl 
16000.00 Flow icfal 

1471.06 Too Width l i t ,  ~. -~~~~ 
4.06 ~vg. ve l .  lfr/~i 
8 .66  Hydr. Depth lfti 

278122.4 Con". lcfs! 
300 .00  Wetted Per.  iftl 

1 3 6 3 . 2 0  Shear ilblsa fti . 
2 4  Stream Power llb/ft 81 
1 .24  . Cum Valwne (acre-ftl 
0 .01  Cum SA lacresi 

Left 08 Channe l  Righl- 08 
0.060 0.045 0 . 0 5 0  

300 .00  300.00 300 .00  
577 .30  3 1 1 5 . 1 9  252.36 
517.30 3115 .19  212.36 
927.80 1463812 4 1 4 . 0 8  

warning: ~ivided flow computed for this cross-section. 
warning: =he energy lo18 was greater than 1 . 0  ft 10.3 n l .  between the current and previous cross 

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

CROSS SECTION OUTPUT Profile X f u l l  capacity 

E.G. E l e v  lfti 1373 .00  Element Left 08 Channel Right OB 
Vel Head lfil 0 . 4 5  WL. n-Val. 0 .050  0 . 0 4 1  0.060 
W.S. EleV lft! 1372 .55  Reach Len. (it) 300 .00  300.00 300.00 
Crit W.S. lftl 1371 .09  Flaw Area l s q  fil 962 .40  3565.19 390.64 
E.G. Slope Iftlftl 0.003955 Area isq ftl 962 .40  3651.19 390.64 
Q Total icfs! 24000.00 Flow IcPsI 2100 .86  20983.24 915.90 
Top WidLh If*) 1 5 9 0 . 3 2  Top Width lft] 579 .99  798 .86  211 .41  
Vel  T o t a l  iii/sl 4.78 Avg. "el. (ftlsl 2 . 1 8  5 . 1 3  2.34 
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wax chl Dpth ifti 9.35 Hydr. Depth lfti 1.66 4.59 1.85 
Con". Total lcfsl 381611.2 Con". isfsl 13405.0 3 3 3 6 4 6 . 0  1 d 5 6 3 - 4  

Length WLd. Ifel 300.00 Welted Per. Ifti 580.01 800.73 211.50 

Mi" Ch El lftl 1363.20 Shear Ilhlsq fti 0,41 1.13 0.46 
u p h a  1.28 S t r e a m  Power Ilblft a1 0.89 6.47 1.07 
Frctn Loss lftl 1.31 cum volume (acre-fti 3.36 14.58 12.68 
c d E LOSS lfti 0.04 cum SR lacreal 

warning:  he energy loss was greater than 1.0 tt 10.3 mi. between the current and previous cross 
m i s  indicate the need for additional cross sections. 

FLOW DISTRIBUTION OUTPUT Profile XI13 flaw 

Left Sta Right Ski. Flow lire* W.P. % con". ~ydr O.  Vel~sity 
ifti lfti I C P ~ ~  169 fti lfti ifti ift/ri 
8894.40 9140.88 161.00 119.95 295.81 2.02 0.61 0 . 9 0  

L8 9140.88 10001.11 2251.89 119.50 268.13 28.15 2.10 3.13 
10007.17 10273.45 3882.51 994.89 266.29 48.53 3.14 3.90 
10213.45 RB 10539.74 1597.30 583.91 266.30 19.97 2.19 2.76 
10539.76 11076.00 106.89 94.71 110.28 1.34 0.86 1.13 

varning:  he energy loss was greater than 1 . 0  ft 10.3 mi. between the current and previous cross 
section. This nay indicate the need for additional crass sections. 

FLOW DISTRTBUTlON OUTPUT Profile X213 flaw 

~ e f r  s t a  ~lght sra n o w  l i re= W.P .  8 con". ~ydr D. VelacrtY 
lftl lftl lcfri lrq ftl lttl 1fLi itt/si 
8894.40 9740.88 927.80 571.30 481.99 5.80 1.20 1.61 
LB 9140.88 10007.11 4439.04 991.80 268.13 27.74 3.72 4,48 
10007.17 10273.45 6708.78 1267.19 266.29 41.93 4.76 5.29 
10273.45 RB 10539.14 3490.30 856.21 266.30 21.81 3.22 4.08 
10539.74 11076.00 434.08 252.36 190.24 2.71 1.33 1.12 

Warning: Divided flow computed far this cross-section. 
warning: me energy was greater than 1.0 ft 10.3 mi. between the current and prevlaue cross 

mis may lndlcate the need for additional cross sections. 

FLOW DISTRIBUTION OUTPUT Profile Xfull capacity 

~efk s t a  ~iyht s t a   low ~ r e a  W . P .  8 con". ~ydr D. Velaclt~ 
Ifti Iff1 icfsl 1sq fti lftl lfti Ift/~i 
8894.40 9180.88 2100.86 962.40 180.01 8.75 1.66 2.18 
LB 9140.88 10007.17 6464.74 1175.13 268.13 26.94 4.41 5.50 
10007.17 10213.41 9224.#2 1450.52 266.29 38.41 5.45 6.36 
10273.45 RB 10539.74 5294.08 1039.54 266.30 22.06 3.90 5.09 
10539.14 11016.00 915.30 390.64 211.50 3.82 1.85 2.34 

warning: me energy loas waa greater than 1.0 ft (0.3 mi. betwsen the current and prevlous cross 
section. This nay Indicate the need far additional crass sections. 

S W Y  OF WANING'S N VALUES 

~iver:~ew River 

02 n3 n4 "5 n6 n l  n8 n9 "10  each ~iver s t a .  nl 

Prlncipls 
Principle 
u a ~ e r  soillway 
i&r Spil~wai 
upper spillway 
upper Spillway 
upper spillway 
upper SpillwsY 
upper spillway 
upper Spillway 
 LOW^^ soillway 

ipp.r 
upper 
Lower 
LOWBT 
Lower 
Lower 
Lower 
Lower 
Lower 
Lower 
lower 
Lower 
Lower 
Lower 
Lawar 
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e Lower Lower 
Lower 
Lower 
Lower 

I Lower 
lower 
Lower 
lower 
lower 
Lowel 
Lowel 
Lower 
Lowel 
Lower 
Lower 
Lower 
Lover 
LOWei 
lower 
Lower 
Lower 
Lower 
Lower 
Lower 
Lower 
lower 
lower 
Lower 
Lower 
Lower 
Lower 
lower 
lower 
Lower 
Lower 
Lower 
Lower 
lower 
Lower 
Lower 
lower 
Lower 
lower 

.06 
Bridge 

.06 

.06  

.06 
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Lower 
lower 
Lower 
Lower 

Lawer 
Lower 
Lower 
Lower 
lower 
Lower 
Lower 
Lower 
Lower 
Lower 
Lower 
Lower 
Lower 
lower 
Lawer 
Lower 
Lower 
Lower 
Lower 
Lower 
Lower 
Lawer 
Lower 
Lower 
Lower 
Lower 
Lower 
Lower 
Lower 
Lower 
Lower 
Lower 
Lower 
Lower 
Lower 
Lower 
Lower 
Lower 
Lawer 
Lower 
Lower 
Lower 
Lower 
Lower 
Lower 
Lower 
Lower 
Lower 
Lawer 
Lower 
Lawer 
Lower 
Lower 
Lower 
Lower 
Lower 
Lower 
Lower 
Lower 
Lower 
Lower 
Lower 
Lower 
Lower 
Lower 
Lower 
Lower 
Lower 

River: Rack creek 

OF CONTRACTION AND EXPANSTON COEFF~CIENTS 
Iver: ~ e w  ~ i v e r  

June2000 
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Lower 
Lower 
Lawel 
Lower 
Lower 
Lower 
Lower 
Lower 
Lower 
Lower 
Lower 
Lower 
Lower 
Lower 
Lower 
Lower 
Lower 
Lower 
Lower 
Lower 
Lower 
lower 
Lower 
Lower 
Lower 
Lower 
Lower 
Lower 
Lower 
Lower 
Lower 
Lower 
Lower 
Lower 
Lower 
lower 
Lower 
Lower 
Lower 
Lower 
Lower 

10.517 . I  
10.443 1 
10.348 .1 
10.211 1 
10.116 . I  
10.096 .1 
3 . 9 9 7  3 
9.984 .3 
9-971 Bridge 
9.958 . 3  
9.953 . 3  
9.908 .3 
9.889 . 3  
9.794 .1 
9.692 1 
9.592 .l 
9 . 4 9 2  1 
9.367 .I 
9.318 .1 
9.289 . ?  
9.193 .3 
9.129 1 
9.047 I 
8.994 . i  
8 . 9 7 1  1 
8.936 .1 
8.883 .1 
8.807 .1 
8.731 1 
8.655 .1 
8.5e8 .I 
8.538 1 
8.516 .I 
8.457 .1 
6.390 .1 
8.330 . i 
8.220 .1 
8.120 .1 
8.052 .1 
8.005 . i 
7.920 -1 
7.800 .3 
7.751 .3 
7.7395 Bridge 
7.728 . 3  

River: Rock Creek 

Reach River Sta. contr. xxpan 

S~illway 4.647 
Spillway 

.1 . 3  
4.543 

Spillway 
.1 . 3  

1.448 
Spillway 

1 
4.353 

. 3  

Spillway 
.I 

4.261 
. 3  

spi11vsy 
1 

4.148 
. 3  

Spillway 
.1 

4.101 
.3 

.I .3 

ERRORS WRRNINGS IWD NOTES 
Errors Wilinings and Notes far pian : mture 
River: Nev River Reach: Principle KS: 16.943 ~ r ~ f l l ~ :  1/3 flaw 

warnin9:~he energy loss was greater than 1.0 ft 10.3 m l .  between the current and previous oross section.  hi^ may indicate 
the  need f a r  additional crora  sections. 

River: New River Reach: PiinciPle Rs: 16.943 Profile: 213 flow 
warning:~he energy loss was greater than 1.0 ft 10.3 mi . between the current and pievious cross section.   hi^ may indicate 

the need for  additional cross rectione. 
River: New River Reach: Principle Rs: 16.943 Profile: full capacity 

W=rnin9:The 
loss was greater than 1.0 ft 10.3 m i .  between the current and previous crosr section. This may indicate the need for additional cross sections. 

River: New River Reach: Principle Rs; 16.905 Profile: 1/3 elow 

warnin9:The velocity head has changed by mare than 0.5 fi 10.15 m i .  ?his may indicate the need for eddrtional cross 
warnin9:~he conveyance ratio (upstream conveyance divided by downstream conveyance) is 

l e e r  than 0.7 or greater than 1.4. This M Y  indicate the need far additional cross sections. 
~arnin9:~he energy loss 

greater than 1 . 0  ft 10.3 m i .  between the current and previous cross section. ?hrs may indicate the need for additional crass sections. 
River: New River ~each: Principle RS: 15.905 ~ i ~ t i i ~ :  2/3 flow 

Warnin9:The velocity head has changed by more than 0.5 it 10.15 mi. This may indicate the need far additional clos, 
Warning:The conveyance 

ratio (upstream conveyance divided by downstream conveyance1 is less than 0.7 or greater than 1.4. This may indicate the need for additionai cross sections. 
Warnin9:The 

loss "as greater than 1.0 ft 10.3 mi. between the current and previous cross section. ?hiJ may indicate the need for  additional cross sections. 
River: New River Bench: Principle RS: 15.905 profile; full 

Wernin4:The velocity head has changed by more than 0.5 ft (0.15 ml. This nay indrcale the need for additional crass 
Warnin4:The =onveyance r a t i a  (upstream canveyence divided by downstream conveyance1 is 

less than 0.7 or greater than 1.4. This may indicate the need for additional cross sections. 
W=ming:The enemy loss "as greater than 1.0 f t  10.3 m). between the 

and This nay the need for additional cross sections. 
luer: New River Reach: Principle Rs: 15.851 Profile: 1/3 flow 

Warnin9:The equation could not be balanced within the specified number iterations. ~ h *  program the IUCface that had the l eas t  =mount of error between computed and 

1une 2000 
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Wcmin4:The velocit~ head has changed by more than 0.5 it 10.15 ml . This DieY indicate the need for additional cross sections. 
WdrninoiThe conveyance ratio luprtream conveyance divided by downstream conveyance1 is lens than 0.7 or greater than 1 . 4 ,  

Thls may indicate the need for additional crors sections. 
Warning:~he energy l o s r  was greeter than 1.0 f r  10.3 ml. between the current and previous cross section. This nay lndicate 

the need far additional cro.3 sections. 
Warn1ng;During the standard step iterations, when the ssaunsd water surface ua3 set equal to critical depth, the calculated 

water  surrace came back below critical depth. This indicates that there is not a valid subcritical answsr. 
program defaulted to critical depth. 

River: New River Reach: Principle RS: 16.861 Pioflie: 213 flow 
ilarning:lhe velacrty head has changed by more than 0.5 ft 10.15 mi.  his may indicate the need for addltlolial crors sactione. 
WarningJThe conveyance ratio luprtrean conveyance divided by downstream conveyance1 is less than 0.7 or greatst fhan 1.4. 

This rnay lndicate the need for addltional cross r e c ~ i ~ n ~ .  
Warn1ng:~he energy loss was greater than 1.0 ft 10.3 m i .  between the current and previous cross section.  his may indicere 

the need for additional cross sections. 
River: New River Reach: Principle KS: 16.867 ~rafile; full capacity 

Wsrn1ng:The uelocltY head has changed by more than 0.5 ft 10.15 mi.  hie rnay lndicate the need for additional crors sections. 
Waining:The conveyance r a t i o  Iuprtrean conveyance divided by downstream conveyance1 is l err  than 0.7 or greater than 1.4. 

This may indicate the need for additional c ioaa  sscfions. 
Warnlng:The energy lass war greater than 1.0 ft 10.3 ml. hetween the current and previous cross section.   his may indicate 

the need far additional crass sections. 
~ i u e r :  ~ e w  ~iver ~each: Upper spillway RS: 0 . 8 8 4  ~ r o f i i ~ ;  113 flow 

Warnin9:The energy equation could not be balanced within the specified number of itsrations. The program used rrirical depth 
for the water surface and continued on with the csicuiationr. 

Warn1ng:The energy loss was greater than 1.0 fr 10.3 .I. befwsen the currsnt and previous cross section.  his may indicate 
the need for additional crass sections. 

Warnin9:Durlng the standard step iterations, when the assumed water surface war set equal to critical depth, the calculated 
water surface came back below critical depth. This indicates that Lhere is not  a valid subcritical answer.  he 
program defaultad to critical depth. 

River: New Rivsr Reach: Upper spillway R3: 0.884 ~rofile; 213 llai 
Warnin4:The energy equation could not be balanced within the rpecified number of iterations. The program used critical depth 

for the wsfer surcace and continued on with the calculations. 
WarningjThe energy lass was greater than 1.0 ft 10.3 ml. between fhs current and previous crass section.  his may indicate 

the need for additional crass sections. 
, Warnin4iDurlng the standard step iterations, when the assumed water surface was s e t  equal to critical depth, the calculated 

water  surface came back below critical depth. This indicates that there is not a valid subcritical answer. s he 
program defaulted to critical dspth. 

Rivsr: New Rlver Reach: Upper Spillway RS: 0.884 ~rafile: full capacity 
Warnin9;The energy equation could no t  be belancsd within the rpecified number of itsrstlonr. The program used critical depth 

for the uater surface and continued on with the c a i c u ~ ~ t i ~ ~ ~ .  
Warnin9:The crass section had to be extended vertically during the criticel depth calculat~ons. 
Warnin9:The energy loss was nreater then 1.0 f f  10.3 nl. between the current and previous cross section. ~ h i r  may indicate 

the need for sddikional cross sections. 
Warning:During the Btendard Etep iterations, when the assumed water surface was sst equal to critical depth, the calculated 

w a t e r  surface came back below critical depth. Thls indicates that there is no* a valid subcriricsi answer.  he 
program defaulted t o  critical depth. 

~ i ~ e r :  ~ e w  River ~each: Upper spillway AS: 0.840 ~rofiie: 113 flow 
Warn1ng:The velocrty head has changed by more than 0.5 ft 10.15 mi.  his may indicate the need for additional crors sections. 
Warn1ng:The conveyance ratio Iupstream conveyance divided by downstream ~anveyancel ia less than 0.7 ar  greater than 1.4. 

This may indicate the need for additional cross sections. 
1iarning:The energy losr was greater than 1.0 ft 10.3 ml. between the current end previous crors section. ~ h i r  may indicate 

the need for additional crass sections. 

0 
~iusr: ~ e w  ~ivei  ~each: Upper Spillway RS: 0.840 ~rofile; 213 flow 

Warnin9:The velocity head has changed by more than 0.5 ft 10.15 ml. ~ h i a  may indicate the need far additional crass sections. 
Warning:The conveyance ratio luostream conveyance divided by downstream conveyance1 is less fhan 0.7 or greeter than 1.4. 

Thls may indicate the need for additional crors aectians. 
Warn1ng:The energy lass was greater than 1.0 ft 10.3 mi. between the current and previous cross section.  his may indicate 

the need for additional cross sections. 
River: New River Reach: llpper Spillwsy R9: 0.840 ~raflls: fuii cspaciry 

Warn1ng:The velocity head has changed by more than 0.5 ft 10.15 mi.  his nay indicate the need for additlanal cross eections. 
Warnin9:Ths conveyance ratio luprtrearn conveyance divided by downstream conveyance1 is less than 0.7 or greater than 1.4. 

This may indicate the need for additional cross aections. 
Warnin9:The crass section had to be extended vertically during the critical depth calculations. 
WarningiThe ensrgy lass was greater than 1.0 ft 10.3 mi. between the currsnt and previous cross section.  his may indicate 

the need for addikianal crass ssction.. 
River: New River Reach: Upper Spillway RS: 0.796 ~rofile: 113 flow 

Warning:The velocity head has changed by mare than 0.5 ft 10.15 ml.  his nay indicate the need far additional crass sections. 
Warn1ng:The energy losr was greater than 1.0 ft 10.3 n i .  between the current and previous cross sectlm. Thi. may indicate 

the need for additional crass sections.  
River: ~ e w  River ~each: Uppar S~illwsy RS:  0.796 ~rofile: 213 flow 

Warnin9:The cross section had to be extended vertically during the critical depth calculations. 
Warn1ng:The ensrgy loss was greater than 1.0 ft 10.3 a). betwesn the current and previous cross section. This rnay indicate 

the need for  additional crass sections. 
River: New River Reach: Upper Spillway RS: 0.796 ~rofiis: full capacity 

Warn1ng:The velocity head has changed by mars than 0.5 ft 10.15 ml. ~ h i j  may indicate the need for additional crass ssctions. 
Warnlng:The cross section had t o  be extendsd verticaliy during the critical depth calcula~ions. 
Warnin9;The energy loss was greater than 1.0 ft 10.3 m i .  between the current end pievious crors section. Thls may Indicate 

the need for additional cross sections. 
River: New River Reach: Uppel Spillway RS: 0.787 Profile: 113 flaw 

Warning:The velocity head has changed by more than 0.5 ft 10.15 ml. T ~ I S  may indicate the need for additional crass rection~. 
warning;The ensrgy loss was greater then 1.0 fr 10.3 mi. between the current and previous crass section. Thls may indicate 

the need for additional crass secriana. 
~ivsr: ~ e w  ~iver &teach: Upper 8pillway RS: 0.787 ~rofile: 213 flow 

Wsrning:The velocity head has changed by more than 0.5 ft 10.15 ml .  his may lndicate the need for additional crass seclions. 
Wirning:The energy loss was greetsr than 1.0 fi 10.3 mi. bstween the current and previous crass section. This may indicate 

the need for additional cross sections. 
~iuer: ~ s w  ~iver ~each: Upper Spillway RS: 0.787 ~rafile: full capacity 

Warn1ng:The velacit~ head has changed by nore than 0.5 ft 10.15 mi.   his may indicate the need tar additional cross sections. 
Wamlng:The cross section had to be extended vertically during the critical depth calculations. 
Warnin9:The energy loss war greater than 1.0 ft 10.3 ml. between the currant end previous crass section. This nay indicals 

the need for addiflonal croae sections. 
River: New River Rejch: Upper Spillway Rs: 0.763 Praflle: 113 flow 

warning;~he velocity head has changed by more than 0 . 5  ft 10.15 m , .   his may indicate the need far additional crors sections. 
Warn1nq:~he conveyance riitia lup$trean conveyance divided by downstream canveyancsi is 1.3s fhan 0.7 or greeter then 1.4. 

~ h l s  may indicate the need for additional cross asctions. 
Warning:~he ensrgy losa was greater than 1.0 ft 10.3 mi. between the current and previous crass section. This nay indicate 
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the need for additional crass rectionr. 
niver: ~ e w  ~ l v e r  Reach: Upper Spillwail RS: 0.763 profile: 213 flow 

Warning:The velocity head has changed by more than 0.5 ft 10.15 mi. This may indicate the need for additional cross sections. warningy~he conveyance ratio Iupatrean conveyance divided by downstream conveyance1 is less than 0.7 or greater then 1.4. 
This nay indicate the need for additional crors  sections. 

warninq:,The eener? luas was greater than 1.0 ft 10.3 mi. between the current and previous crosr rectian.  his may indicate 
Che need for additional cross sections. 

River: New River Reach: Upper Spillway RS: 0.763 profile: full cagacity 
warning:The velocity head has changed by more than 0.5 ft (0.15 n). Thir may i n d i c a t e  the  need for additional crosr sections. 
warning:rbe conveyance ratro lupatream conveyance divided by downstream conveyance) is less rhan 0.7 greater than 1.4. This may indicate the need for additional cross sections. 
Warning:The cross section had to be extended vertically during the crlf~csl depth calculations. 
warning:~he energy loss was greater than 1.0 ft 10.3 m) , between the current and previous crorg section. ?his may indicate the need for additional crors  sections. 

River: New River Reach: uppei Spillway RS: 0.741 ~ r o r i l e :  1/3 elow 
w a r n l n g : ~ h ~  head has changed by more than 0.5 ft 10.15 mi. This m a y  indicate the need for additional cross sections. Warnin9:The lass *as greater than 1.0 I t  10.3 m l .  between the current and previous cross section. m i s  indicate the need for additional cross sections. 

niuer: ~ e w  ~iver Reach: Upper Spillway RS: 0.741 ~raflle: 213 elaw 

~arning:~he velacity head has changed by more than 0 . 5  er (0.15 mi. This mw indicate the need for additional cross aecrians. 
~arn1ng;~he energy loss was greater than 1.0 ft 10.3 mi. between the currant and previous cross section.  his may indicate the need for addrtlonal cross sections. 

River: New River Reach: UPPsr Spillway RS: 0.741 ~rofiie: full capacity ~arning:~he velocity head has changed by more than 0.5 ft 10.15 m i .  ~ h i a  may indrcate the need for additional cross sections. 
~arning:~be energy loss was greater than 1.0 ft 10.3 mi. beiween the current and previous cross sectroa. This may indicate 

the need for additional cross sectione. 
~iver: ~ e w  ~iver Reach: Upper Spillway RS: 0 .715  ~ r o f i l ~ ;  113 flow 

Warning:Diuided flow computed far this cross-section. 
~arningz~he velocity head has changed by more than 0.5 ft 10.15 mi. This may indicate the need foi additional cross sections. 

Warning:~he energy loss was greater than 1.0 ft (0.3 nl .  between the current and previous crass section. ?his nay indicate the need far additional crosr sections. 
~ote: nultiple critical depths w e i e  found at this location. ?he critical depth with the lowest, valid, water surface was 

used. 
River: New River Reach: Upper Spillway RS: 0.715 ?rofile: 213 flow 

Warning:Divided flow computed far  this cross-section. 
Warnin9:Phe velacity head has changed by more than 0.5 ft 10.15 mi. Thir may indicate the need for additional crosJ sections. 
Warnin9:The energy loss was greater than 1.0 ft (0.3 m l .  between the current and previous croas section. 7his may indicate 

the need for additional cross sectionr. 
River: New River Reach: Upper Spillway Rs: 0.715 erofile: full capacity 

Warning:Divided flow computed far Lhir ~ r o r s - ~ e c r i ~ ~ .  
Warnmg:The velacit? head has changed by more rhan 0.5 It 10.15 nl. This may indicate the need for additional crass Warn2ng:The energy lors was greater than 1.0 ft 10.3 mi. between the current and preuiaur croes section.   his may indicate 

the need for additional crosr sections. 
~ l u e r :  ~ e w  River Reach: Upper Spillway RS: 0 . 6 8 1  ~ r o t i l ~ ;  113 flow 

Warnin9:Divided flow computed f o r  this ~ r ~ s a - ~ ~ ~ t i ~ , , .  
Waii3ing:The velocity head has changed by more than 0.5 ft 10.15 mi. This may indicate the need for additional crons sections. 
Warning:The energy loas was greater than 1.0 ft 10.3 mi. between the current and previous cross section.  his may indicate 

the need for additional cross rectzons. 
Note:  Multiple critical depths were found at this location. The critical depth with the lowest. valid, water surface was used. 

River: ~ e w  River Reach: Upper Spillway RS: 0.681 profile: 213 flow 
Warn1ng:Divided flow computed for fhrs crass-~ecri~~. 
Warning:~he velocity head has changed by more than 0.5 ft 10.15 mi. This may indicate the need for additional cross sectrans. 
Warning:~he energy loss was greater than 1.0 ft (0.3 mi. between the current and previous crass section. This may indicate 

the need for additional crass sections. 
Note: ~ultiple crltical depths were found a t  this location. The critical depth with the lowest, valid, water  surface was , l a d  ~-.. 

River: New River Reach: Upper Spillway RS: 0.681 ~rofile: full capacity 
Warn1ng:Divided flaw computed for this cross-section. 
WarningzThe velocity head has changed by more than 0.5 ft 10.15 m i .  This may rndicate the need for additional cross sections. 
Waining:The conveyance ratio lupstream conveyance divided by downstream conveyance) is less than 0.7 or greater rhan 1 . 4 .  

This n a y  indicate the need far additional cross 
Warning:The energy loss was greater  than 1.0 ft 10.3 n). between the current and previous crosr section.  his may indrcete 

the need for additional cross sections. 
Note: Multiple crrtical depths were found at this location. The critical depth with the lowest. Valid, water surface was 

,,--A 

~iuei: New ~lver Reach: Lower Spillway RS: 0.622 ~ r o f i l ~ ;  113 flair 
Warn1ng:The energy equation could not be balanced within the specified number of itsrations. The program used critical depth 

for the water surface and continued on with the calculations. 
warn1ng:The eneigy lass was greater than 1.0 ft 10.3 ml. between the current and previous cross section. ~ h i r  may indicate 

the need for additional crors sections. 
W8ming:During the standard step iterations. when the assumed vater surface uas set  equal to critical depth, the calculated 

water surface came back below critics1 depth. This indicates that there is not a valid subcritical answer. ~h~ 
program defaulted to critical depth. 

River: New River Reach: Lower Spillway Rs: 0.622 ~ r o i i i ~ ;  213 flow 
Warning:The energy equation could not be balanced within the specified number oi iterafims. The program used critical depth 

for the wster suitace and continued on with the calculations. 
warn1ng:~he energy loss was greater then 1.0 ft 10.3 m1.  between the current and previous cross aection.   his may indicate 

the need for additional crors sectiona. 
warning:Ourino the standard step iteiations, when the assumed wafer surface wss set equal t o  critical depth, the calculared 

watei surface came back below critical depth. This indicates chat there  is n o t  a valid subcritical answer. ~h~ 
program defaulted to critical depth. 

River: ~ e w  ~ i v e i  Reach: Lower ~piliway RS; 0.622 profile; full capacity Warnin9:The energy aquatian could not be balanced withln the specified number of iterations. The program used critical depth 
far the water surface end continued an with the calculations. 

Warning:The energy loss was greater than 1.0 ft 10.3 n) .  between the current and previous crass section.  his may indicate 
the need for addrtianal crass  section^. 

warning:Ourinq the standard step iterations, when the assumed water surface was s e t  equal to critical depth, the calculated 

water surface came back below critical depth. ~ h i z  indicates that there ia nor a valid subcritical answer. *he program defaalted to crikical depth. 
River: ~ e w  River ~each: ~ a w e r  spillway R S ;  0.544 ~ ~ ~ f i i ~ :  114 elow 

Warning:The velocity head ha8 changed by more than 0.5 ft (0.15 mi. Thrs may indicate the need for additional crass sections. 
Warning:The energy lors was greater than 1.0 ft 10.3 .I. between the current and previous cross section. Thir may indicate 

the need for addlrional cross sections. 
New River Reach: Lower Spillway Rs; 0.544 Profile; 214 flaw 
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Wainin9:The uelocrty head has changed by mare fhan 0.5 ft 10.15 ml. This may indicate the need for additional cross secr ianr .  
Warning:The conveyance ratio lu~atream conveyance divided by downstream conveyance) is less than 0 . 7  or greater than 1.4. 

Thle may indicate The need far additional closs recl~ons. 
Warning:The energy loss w a s  greater than 1.0 f r  10.3 mi. between the  surrenc and previous crass section. This may indicate 

the need for addltional crass sections. 
River: New River Rsich: Lower Spillway Rs: 0.544 ~rofiie: full capacity 

Warnin9:The velocity head has changed by more than 0.5 ft 10.15 ml. This may indicate the need for 8ddifional crass sections. 
Wsrning:The conveyance ratio (upstream conveyance divided by downsrrsan conveyancei is less than 0.7 or greater than 1.4. 

Thls may indicate the need for additional cross sections. 
Warnin9:The cross section had to be extended vertically during the critical depth calculefionr. 
warningl~he snergy loss was greater then 1.0 ft (0.3 mi. between the current and previous crosr section.   his may indicate 

the need for additional crass sections. 
River: New River Reach: Lower Spillway RS: 0.495 ~ r o f i l ~ :  1/3 flow 

Warning:The energy loss wae greater than 1.0 ft 10.3 nl. between the current and previous cross sectlon. ~ h u  may indicate 
the need for additional cross sections. 

River: New ~iver Reach: Lower SPillwaY RS: 0.491 profile: 2/3 flow 
Warning:The velocity head has changed by nois than 0.5 ft 10.15 mi. This may indicate the nssd for additional cross sections. 
Warnin9:The energy 1055 W ~ S  greater than 1.0 ft 10.3 ml. between the current end previous cross aectlon.  his may Indicate 

the need far additional crass oectlons. 
River: New River Reach: Lower Spillway Rs: 0.499 ~roflle: full capacity 

Wain1ng:The snergy loas was greater than 1.0 ft10.3 m l .  between the current and previour crosr section.  his may indicate 
the need fa= additional cross sections. 

River: New River Reach: lower Spillway RS; 0 . 4 5 4  ~ r o r i ~ ~ :  1/3 flaw 
Warnin9:The vslocity head hsc changed by mare than 0.5 fe 10.15 m l .  This may rndicate the need for additional cross sections. 
Warnin9:Tha conveyance ratio lu~rtream conveyance divided by downstream conveyance) is less than 0.7 or greater khan 1.4. 

Thia may indicate the need f o r  additianal cross sections. 
WarningvThe energy loss was greater than 1.0 ft 10.3 mi. between the current and previoua cross section. T ~ I S  may indicate 

the need for additional cross sections. 
Nnts: Hydraulic jump has occurred between this cross sectian and me previous upstream section. 

River: New ~ i v e r  Reach: Lower rpillway RS: 0.454 ~ r o f i i ~ :  2/3 flow 
warn1ng:The velacitY head has changed by more than 0.5 ft 10.15 ml. Thls may lndrcare the nssd far additional cross ssctlon~. 
Wacn1ng:The conveyance ratio IuPstrean convsyance divided by downatream convsyancsl is less tnan 0.7 or greater than 1.4. 

 his may indicate the need for additional cross 
Warnin9:The energy lass was Greater than 1.0 ft (0.3 m i .  berween the current and previous cross section. This may indicate 

the need for additional cross sections. 
Note: Hydraulic jump has occurred between thls crass section and the previous upstream rection. 

River: ~ e w  RIVBI. Reach; Lowsr Spillway RS: 0.454 Profile: full capacity 
Warnin9:The energy squation could n o t  be balanced within the speciiied number of Iterations. The program selected the warsr  

surface that had the least amount of error between computed and assumed values. 
Warning:The velocity head has changsd by more than 0.5 ft 10.15 m i .  This may indicate the need for additional croas sections. 
Warn1ng:~he conveyance ratio IuPrtrean conveyance divided by downstream conveyance1 ia less than 0.7 or greater than 1.1. 

This may indicate the need for additional cross sections. 
Warnin9:The energy loas was greater than 1.0 ft 10.3 m 1 .  between the current and previous cross section.  his may indicate 

the need for additional cross sections. 
Rlver: New River Reach: Upper RS:  16.829 Profile: 113 flow 

Warnin9:The conveyance ratio lupstream conveyance divldsd by downstream conveyance) is leas than 0 . 7  or greater than 1.1. 
Thie may rndlcate the need for addltional crosa secrlons. 

Warning:The energy loss war greater fhan 1.0 ft 10.3 a l ,  between the current and previous cross sect ion .  This may indicate 
the need for additional cros4 sectionr. 

Note: Multiple critical depths were found a t  this location. The critical depth with the lawsst. valid, water surface waa 

River: New River Reach: Upper RS: 16.823 Profile; 2/3 flow 
Warnlng:The conveyance ratia Iupstream conveyance divided by downstream conveyance) is less than 0.7 or greater than 1.4. 

This may indicate the need for additional crosa secrlons. 
~arning:~he energy lass was greater than 1.0 ft 10.3 mi. hetween the curzent and pievlovs cross section. ~ h i r  may indicate 

the need far additional cross sections. 
~ o t e ;  Multiple critlcnl depths were found at this lacation. l he critical depth wieh the lowest, valid, water surface was 

~iver: ~ e w  ~iver ~each: Upper RS: 16.829 Profile: full capacity 
Warning:The conveyancs ratio (upstream conveyance dlvided by dawnslrasm conveyance1 ia less thsn 0.7 o r  greater than 1.4. 

~ h i r  may indicate the need for additional crosr sections. 
Warning:~he snergy loss war greater than 1.0 ft 10.3 ml. between the current and preuiou. cros9 section. This may indicate 

the need Ior additional c r o r s  sections. 
Wore: NulriPle cr;iCicnl depths usre found at this location. The crlticsl depth wlth the lowest, valid, water surface w a r  

~ 

River: New River Reach: Upper RS: 16.732 Profile: 1/3 flow 
Weinin9:The energy loss waa greater than 1.0 ft 10.3 mi, between the current and previous crosr section. This may indicate 

the need for edditlanel craes sectians. 
Note: MulLiple cntical depths were found at  this location. The critical depth wrth the lowest, valid, water surface was 

A 

River: ~ e w  ~iver Reach: upper Rs: 16.732 profile: 2/3 flow 
Warning:The energy 103s was greater than 1.0 Ct (0.3 ml. herween the current and previoua cros3 seotion. Thlp may indicate 

Lhs need for additlanal cross sections. 
Note: Nulripie critical depths were found at this location, ?he critical depth with the lowest, valid, water  surface war 

used. 
River: New River Reach: Upper RS: 16.732 Profile: full capacity 

W3rning:The energy loss war greater tnan 1.0 ft 10.3 mi. berween fhs current and previous cross ssction. ~ h i r  vay indicate 
the need for additional cross sections. 

Note: Multiple critical depths were found at this location. The critical depth wlth the lowest, valid, water surface war 
,.-"A "--". 

River: New River Reach: Uooer RS: 16.637 P i o t l l r .  I,? linu . . ~ ~~ 

Warnin9:Divided flaw computed for this cross-section. 
Warnin9:The crass-section end points had to be extended vertically for the computed water surface. 
Warnin9:The velocity head has changed by more than 0.5 ft 10.15 mi. This may indicate the need for addltional cross sections. 
Warning:The conveyance ratio lupatream conveyance divided by downatream conveyance) is less than 0.7 or greater then 1.4. 

~ h i r  may indicate the need far additional croas sections. 
Warnin9;The energy loss war greater than 1.0 ft (0.3 mi. between the current and previous croas section. This may indicate 

the need far additional cross sections. 
Rivsr: Nsw River Reach: Upper AS: 16.631 Profile: 2/3 flow 

Warn1ng:The cross-section end paints had to be extended vertically far the computed water surface. 
Warning:The velocity head has changed by more thsn 0.5 ft 10.15 mi.  his nay indicate the need far additional crass sections. 
Warn1ng:The energy loss was greater than 1.0 ft 10.3 mi. between the current and previous cross section. This may indicate 

the need for additional crass sections. 
River: New River Reach: Upper RS: 16.637 Protlle: full capacity 

Warning:The cross-section end Points had to be extended vertically for the computed water surface. 
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Warnin9:The velocity head has changed by more than 0.5 f r  (0.15 m i .  Thrs ma y  Indicate the need for addiironal cross sections. 

a ~arning:~he energy loss was greater than 1.0 ft 10.3 m i .  between the current end previous crosr section.  hi^ may indicate the need far addltronal crors s e c h o n a .  
~iuer: ~ e w  River Reach: Upper R5: 16.504 profile: 1/3 flow 

Warning:Diuided flow computed fur this cross-secflon. 
Warnin9:The velocity head has changed by more than 0.5 ft 10.15 mi. This may indicate the need for additional cross section.. 
Warnin9:The conveyance ratio Iupstream conveyance divided by downstream conveyance) is less rhan 0.7 or greater rhan 1 . 4 .  

  his may indicate the need for additlonai crass sections. 
warning:~he energy lass was greater than 1.0 ft 10.3 mi. between the current and Previous cross section. T h i ~  nay indicate the need for additional crass sections. 

iliver: New Rlver Reach: Upper RS: 16.504 Profile: 2/3 flow 
Warnin9:The energy e~uation could nor be balanced within the specified nurnber of iterations. The program used critical depth 

for the water surface and continued on with the calculations. 
Warnin9:Divided flow computed for this cross-section. 
~arning:~he vela~ity head har changed by mare then 0.5 it IO.li m i .  Thi5 may indicate the need for additlonal cross sections. Wirn1ng:The Conveyance ratio lupatrean conveyance divided by downstream conveyance1 is less than 0 . 7  or greater than 1 . 4 .  

This may Indicate the need far additional crass secti~na. 
Warning:The energy 106s was gieater than 1 . 0  ft 10.3 mi. between me current and previous cross aeciian. This may indicate the need far additional cross sections. 
~arning:~uring the standard step iterations, when the assumed water surface was set equal to critical depth, the 

water surface came back below critlcal depth. This indicates that  there is n o t  a valid rubsriricil answer. T ~ S  Program defaulted to critical depth. 
~ i v e r :  ~ e w  ~iver Reach: UpDer R S :  16.504 ~miile: f v l i  

wirning;l'he energy equation could not be balanced within the specified nurnber of iterations.   he program used critical depth 
far the water surface and continued an with the caicularions. 

Waming:DiYided flow computed for this cross-section. 
Warnin9:The cross-section end Paints had to be extended vertically for the computed water surface. 
Warn1nq:The velocity head has changed by nore than 0.5 ft 10.15 m i .   his may indlcate the need for additional cross warning:~he conveyance ratio lu~strearn conveyance divided by downstream conveyance) is less than 0 . 7  or greater than 1.4. 

This may indicate the need fni additlanai cross sections. 
warnin9:The energy loss war greater than 1.0 ft 10.3 mi. between the current and Previous crass section.  his may indicate the need far additional cross sections. 
Warning:During the standard step iterations, when the assumed water svrface waa set  equal to critical depth, the calculated 

water surface came back below critical depth. b his indicates that there is not a valid subcri~icai answer. ~h~ program defaulted to critical depth. 
River: New River Reach: lower RS: 16.411 Piofile: 1/3 flow 

~arning:~ivided flow eomputed for this ~ r o ~ ~ - ~ e c r i ~ ~ .  

Warninq:The energy loss was greater than 1.0 f1 10.3 mi. between the current and previous crass section.   his may indicate the need for additional cross sectlans. 
River: New River Reach: lower RS: 16.411 ~rofil~: 213 flow 

Warnin4:Divided flow computed for Lhrr cross-section. 
Warning:The conveyance ratio Iupstream conveyance divided by downstream conveyance] is less ihan 0.7 or greater ihan 1.4. 

 his may indicate the need for additional cross sectionJ. 
Warnln4:The energy loss was greater than 1.0 ft 10.3 m i .  between the current and Previous cross section. Thls may indicate the need for additional crosa sectionr. 

River: ~ e w  River Reach: Lawer RS: 16.411 profile: full capacity 
Warning:Dioided flow computed for this cross-section. 
warning:The conveyance ratio lupstream conveyance divided by downstream conveyance) is less than 0.7 or  greater than 1 . 4 .  

This may indicate the need for  additional cross sections. 
Warninq:The energy loss waa greater than 1.0 ft 10.3 mi. between the cucrenr and previous oioss section. This may indicate the need for additional cross sections. 

River: New River Reach: Lover RS: 16.348 profile: 113 flow 
Warning~nivided flow computed for this Cross-section. 
Warnin9:The conveyance ratio lupsrream conveyance divided by dawnstreem conveyance) is lea* than 0.7 or greater than 1.4. 

Thia may indicate the need for sdditiunai cross sections. 
warningj~he energy loss was greater than 1.0 ft 10.3 m i .  between the current and prevrous cross section. ~ h r s  may indicate 

the need for additional Cross section5. 
Rivei: New River Reach: Lower R5: 16.348 Profile: 2/3 flow 

W8rning:Divided flow computed far this cross-section. 
Warning:The conveyance ratio Iu~stream conveyance divided by downstream conveyance) is less than 0.7 or than 1.4.   his may indicate the need for additional crass sections. 
Werning:The energy lass was greater than 1.0 ft 10.3 ml. between the current end previous cross section. m i s  may lndicete 

the need for additional cross sections. 
~iver: ucw ~ i v e r  Reach: Lawer RS: 16.348 ~rofiie: full capacity 

Werning:~he conveyance ratio (upstream conveyance divided by domarream conveyance) is less than 0.7 or greater than 1.4. 
 his may indicate the need for additional cross sectlons. 

Warning:~he energy lass was greater than 1.0 ft 10.3 ml . between the current and previous cross section. This may indicate 
the need for additional c ioss  sections. 

River: New River Reach: Lower RS: 16.248 Profile: 113 flow 
Warnin9:Divided flow computed f o r  this c r o ~ e - s e ~ c i ~ ~ .  
Waining:~he energy lass was greater than 1.0 ft :0.3 rnl . between the current and previous cross section. This may indicate 

the need for additional cross sections. 
Note: Multiple critical depths were found a t  this location. The crrrical depth wifh the lowest, valid, water surface was 

used. 
River: New River Reach: Lowar RS: 1 6 . 2 4 8  Profile: 213 flow 

Warnin9:Dlvided flaw computed for this cross-section. 
warningl~he energy losr was greater than 1.0 ft 10.3 m i .  between the  current and previous cross section. This may indicate 

the need for additional crors sections. 
Note: Multiple critical depths were found at this location. The critical depth with the lowest, valid, wafer surface was 

used. 
River: New River Reach: lowar RS: 16.298 profile: full capacity 

Warnin9:Divided flow computed for this eroas-sectLon. 
warn1ng:~he energy loss was greater than 1.0 ft 10.3 mi. between the and previous cross section.  his may indicate the need for additional cioss  sections. 
~ote: uultiple critical depths were found at this location.   he critical depth wifh the lowest, valid, varer surface used. 

River: New River Reach: Lawer RS: 16.161 Profile: 113 flaw 
Warnin9:Divided flow computed for this cross-section. 
Warning:The energy loss was greater than 1.0 ft 10.3 ml. between the current and previous cross section.   his may indicate 

the need for additional cross sections. 
River: New River ~each: Lower RS: 16.167 ~ r ~ i i i ~ :  213 flow 

Warning:Divided flow computed for this cross-section. 
Warning:~he energy loss was greater than 1.0 ft 10.3 m i .  between the current and previous cross section.  his may indicate 

the need tor additional cross sections. 
River: New River ~each: Lower RS: 1 6 . 1 6 7  Profile: full capacity 
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Note: 
Multiple critical depths were found at this Location.  he critical depth with the lowest, valid, warer surface was "red. 

River: New River Reach: Lower RS: 15.595 ~ r ~ f i l ~ :  113 flow 
Warning:Diuided flow comDufed for this ~ r o s s - ~ e ~ t i ~ ~ .  

Warning:The conveyance ratlo IuPstream conveyance divided by downstream conveyance1 is less than 0.7 then This may indicate the need for additional cross 
Warnin9:The 

loss "as greater than 1.0 ft 10.3 ml. between the current end previous cross secf~on.   hi^ may indicate the need for additional crosa sections. 
Note: nultiple critical depths were found at this location.   he criticei depth wrfh the l o w e s t ,  valid, warer Jurface was 

u s e d .  
River: New River Reach: Lower RS: 15.596 ~rofil~: 2 / 3  flow 

Warninq:Dluided flow computed for this crosr-section. 
Wa=ning:The 

ratio lu~strean conveyance divided by downstream conueyancel is less than 0 .7  or greater than 1.4. This may indicate the need for additional sections. warnin9:~he energy losr was greater than 1.0 ft 10.3 mi. between the current and previous cross aecfion.  hi^ may indicate 
the need for additional crosr sections. 

Note: ~ultipie critical depths were found at this location.  he critical depth with the lowest, valid, water surface was 
"red. 

River: New River Reach: Lower RS: 11.596 Profile: full capacity 
Weining:Divided flow computed for this crora-rection. 

Warning:The conveyance ratio lupstream conveyance divided by downstream conveyance] is less than 0.7 or than I . ~ .  This nay indicate the need for additional crosr 
warnin3:~he energy loss was greeter than 1.0 ft 10.3 ml. belween the current and previou~ cross 

yhis may the need for additional cross sections. 
Note: 

Multiple critical depths were found at this location.   he critical depth with the lowest, valid, water surface was used. 
River: New River Reach: Lower RS: 15.475 ~rofile: 1/3 flow 

Warning:Divided E l o ~  computed for this cross-section. 
Nate:  

Multiple critical depths were found at thip location.   he critical depth with the lowest, valid, water Jurface was used. 
River: New Rivei Reach: Lower RS: 15.475 profile: 2 / 3  flow 

Warning:Divided flow computed foi this ~ r o s s - ~ e c t i ~ ~ .  
Note: Multiple critlcal depths were found at this location. ?he ~iitical depth with the lowest, valid, water was used. 

Riuer: New River Reach: Lawer RS: 15.475 ~rofile: full capacity 
Woining:Divided flow cornpvted f o r  Chis cross-section. . 
Wa=ning:The 

loss was greater than 1.0 ft 10.3 ml. between the current and previous cross section.  hi^ may indicate the need for additional cioss sections. 
Note: 

multiple critical depths were faund at this lowtion. ?he critical depth with the lowest, valid, water used. 
River: New River Reach: Lower RS: 15.416 profile: 113 flow 

Warning:Dlulded flow computed for this c r ~ s s - ~ e c f ~ ~ ~ .  
warnin9:The =onveyance ratio Iupstrearn conveyance divided by downstream conveyance] is less than 0.7 or greater than 1.4. 

This may indicate the need for additional sections. Note: 
Multiple critical depths were found at this location.   he ~ ~ i r l c a l  depth with the lowest, valid, water surface was used. 

River: New River Reach: Lower Rs: 15.416 profile: 2/3 flow 
Warning:Divided flaw Computed for this crass-sectlon. 
Warning:Th= 

loss was greater than 1.0 ft 10.3 ml. between the current and previous crass section.   hi^ indicate the need far additional cross sections. 
Note: 

~ultiple critical depths were found at this location. l he critical depth wlth the loweat, "=iid, water surface was used. 
River: New River Reach: Lower RS: 1 5 . 4 1 6  Profile: full capacity 

Warning:Diuided flaw computed for this c r ~ r s - ~ e c t ~ ~ ~ .  
Wa="i"g:The loss was greater than 1.0 ft 10.3 m!. between the current and prevlaus crass rection. This nay 

the need for additional cross sections. 
Nate: 

~ultiple critical depths were found at this location.   he critical depth with the lowest, valid, w a t e r  surface was used. 
River: New River Reach: Lower Rs: 15.333 ~rofile: 113 flow 

Warning:Diuided flow computed for this c r ~ s s - ~ e ~ t i ~ ~ .  
loss was g r e a t e r  than 1.0 ft 10.3 ml. between the current and Dreuious rection. This indicate the need for additional crorr seciionr. 

Riuer: New River Reach: Lower RS: 15.333  file: 213 flow 
WarningiDivided flow computed for this c r o ~ s - ~ ~ ~ t i ~ ~ .  
"=ml"g:The loss was greater than 1.0 f t  10.3 m!. between the cvirent and preuiou3 croJs 

This indicate the need for additional cross sections. 
River: New River Reach: Lower R S :  15.333 protile: full 

Warning:Divided flow computed for ihls cross-section. 
Warnl"g:The lass was greater than 1.0 ft 10.3 ml. betweell the and previous cross This may indicate the need for additional cross sections. 

River: New River Reach: Lower RS: 1 5 . 2 4 8  Profile: 113 flaw 
Wainin~:Divided flow computed for this cross-section. 
Warning:The loss was greater than 1.0 ff 10.3 nl. between the current and previous crosJ rectian. This may 

the need for additional cross sections. 
Note: critical depths were found at this location. ?he critical depth with the ioweat, valid, 

surface was used. 
Riuer: New River Reach: Lower Rs: 15.248 Profile: 2/3 flow 

Warning:Diuided flow computed for this croJs-section. 
Warnins:The = n e w  loas we= great== than 1.0 ft 10.3 between the current and previous section. This indicate the need for additional cross sections. 
Note: critical depth3 were found at this location. depth "ith the lowest, valid, wafer suriase was used. 

River: New ~iver ~each: Lower RS: 15.248 ~rofile: ruli capacity 
Warning:Divided flow computed far this cross-restion. 
Wa=ningzThe lass was greater than 1.0 ft 10.3 ml . between the curren~ and preuiaus cross section. This may 

the need for additional cross sectionl. 
Note: Multiple critical depths were found at this location. me critical depth the valid, surface w a r  

"red. 
Riuer: New River Reach: Lower Rs: 15.144 ~ r ~ t i i ~ :  1/3 *low 

Warning:Divided flow computed far this 
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Warnin4:The energy loss was greater than 1.0 ft 10.3 mi. bstween the current end previous crorr  section. This may indicate 
the nsed for additional cross sections. 

Note: Multiple critical depths were found at this lacacion.  he critical depth with the lowest, valid, watsr surface 
used. 

River: New River Reach: ~ o w e r  RS: 15.144 eroiile: 213 flow 
Wainmg:Dlvided flow computed lor this croso-section. 
Waining:The energy loss w a r  greater than 1.0 ft 10.3 ml. between the current and prsvious crosr section.  his nay indicate 

the need for additional craas rectians. 
Note; Multiple critical deptha were found at this location.   he crlrical depth with the lowest, valid, waisr surface was 

, ,saA 

River: New River Reach: Lower RS: 15.144 Profile: fuil capacity 
Wain1ng:Di~ided flow computed for this crosr-section. 
Warnin9:The energy loss was greater than 1.0 ft 10.3 nl. between the current and previous cross section. ?his ,nay lndlcete 

the need for additional crass sections. 
River: ~ e w  River Reach: lower RS: 15.049 profile: 113 flow 

Werninq:Divided flaw computed for this cros8-section. 
WarnmgiThe conveyance ratio lu~sfrean conveyance divided by dnwnrtrean conveyance1 is less than 0.7 or greater than 1.4. 

This may indicate the need for additional cross sections. 
Warnln9:The energy lass was greater than 1.0 ft 10.3 m i .  between the current and previous crosr section. ~ h i r  may indicate 

the need for additional cross sections. 
River: New River Reach: lower Rs: 15.049 Profile: 213 flow 

Warning:Divided flow computed far this cmrs-section. 
warning:~he conveyance ratio (upstream conveyance divided by downstream conveyance) is lass than 0 . 7  or greater than 1 . 4 .  

~ h ~ s  nay indicate the need for additional cross sections. 
Warnin9:The energy iosa was greater than 1.0 ct 10.3 ml. between the current and previous cross sectlon. This may indicate 

the need for additional cross sections. 
River: ~ e w  ~iver Reach: Lower Rs: 15.049 Profile: full capacity 

Warn1ng:Diuided flow computed for Lhir cross-section. 
Warning:The conveyance ratio !upstream conveyance divided by downstream conveyance1 is less than 0.7 or greater than 1.4. 

Thls nay indicate the nsed far additional cioss sections. 
Warn1ng:The energy loss was greater than 1.0 ft 10.3 ml. between the current and previous crass section. This may indlcate 

the need for Sdditional cross ssctianr. 
~iuer: ~ e w  ~iver Reach: ~ o w e r  Rs: 14.983 ~rofile: 113 flow ,. 

Warning:Divlded flow computed for this cross-section. 
warning:~he energy loss vss greater than 1.0 ff (0.3 RI. between fhs current and previous crasa section. This may indicate 

the need for ndditional cross Eecfians. 
~ o t e :  Multiple critical depth3 were found at rhis location.  he critical depth with the loweat, valid, wafer surface was 

,.""A "==". 
River: New River Reach: Lawer R: 111.483 P V n F 3 > - ,  2,7  +In,., -~ - .  ~~~ . -, - -A",, 

WarningiDiYided flow Computed for this cross-section. 
WarningZThe energy loss was greater than 1.0 ft 10.3 nl. bstveen the current and previous croar section.  his may indicate 

the need for additional crors sections. 
Note :  Multiple critical depths w e r e  found at this location. ?he critical depth with the lowest, valid, water surface was 

~ i v e r :  ~ e w  ~iver Reach: Laver RS: 14.983 profile: full capacity 
Warning:Diuided flow romputsd for this cross-section. 
warning:~he energy loss war greater than 1 . 0  ft 10.3 m i .  between the current and previous crass section. This may indicate 

the need for additional crass eections. 
~ o f e :  Multiple critical depths were faund a t  this lacation.  he critical dep~h wrth the lowest ,  valid, water  surface was 

used. ~ ~ 

River: ~ e w  River ~esch; Lower Rs: 14.945 erafile: 113 flaw 
Warn1ng;Dlvrded flaw computed for thia cross-section. 
Warning:The snergy lass was greater than 1.0 ft 10.3 ml. bstween the current and previous cross section. ~ h l s  may indrcete 

the need far additional crorr sections. 
River: New River Resch: Lower RS: 14.9d5 ~cafiie: 213 flaw 

Warnin4:Divided flow computed for this crass-section. 
Warning:The energy lass was greater than 1.0 ft 10.3 mi. bstween the current and previous =rose section.   his may indicate 

the need for additional cioar sections. 
River: ~ e w  ~iver Reach: Lower RS: 14.945 ProfllC: fuil capacity 

Warning~Div~ded flow computed for this cross-section. 
WarningzThe energy loss was greater than 1.0 ft 10.3 ml. between the current and previous cross sactian.  his nay indicate 

the need for additional cross rections. 
River: New River Resch: lower RS: 14.850 Profile: 113 flow 

Warn1ng:Divided flow computed far rhis cross-section. 
Wsrning~The Cross-section end paints had to be extended vsrtically for the computed water surface. 
Warning:The energy lass was greater than 1.0 ft 10.3 m i .  between the current and previous cross section. This may indicere 

the need for eddiLional cioas sections. 
Note; Multiple critical depths were found at this location.  he critical depth with the lowest, valid, water surface was 

Used. 
River: New River Resch: Lower RS: 14.850 Profile: 213 flow 

warnlng;~lvlded flaw computed for this cross-section. 
Warning:The cross-section end points had to be extended verticeily far the computed water surface. 
Warn1ng:The energy loss was greater than 1.0 it 10.3 ml. between the current end previous cross section. This mey indicate 

Lhs need for additional cross aect iana .  
Note: Multiple critical depths were found at this lacarion. ~ h s  critical devrh with the lowest, valid, water surface was 

used. 
River: ~ e w  ~ i v e r  Reach: Lower RS: 14.850 Profile: full capacity 

Warn1ng:Diuided flow computed for fhis cross-section. , 
~arningt~he cross-section end paints had to be extended vertically for the computed water surface. 
Warnin9:The energy 1015 Was greater than 1.0 ft 10.3 ml. between the current and previous cross aect ion.  This may indicate 

the need for eddiflonal croar section.. 
Note: nultipls critical depths were found at this location.  he critical depth wrth the lowest, uslid, water surface was 

. , - - A  

River: New River Reach: Lower RS: 14.752 Profile: 113 flow 
wsrning;~ivided flow computed for this cross-secrion. 
Warning:The energy loss was greater than 1.0 it 10.3 "1. between the current and previous crors section.  his may indicate 

tha need for additional crosr sections. 
River: New River Reach: Lover RS: 14.152 Profile: 213 flow 

Wern1ng:Divided flow computed for this crors-section. 
Warning;The energy loss was greater than 1.0 ft 10.3 ml. between the currant and previous cross Section. This m y  indicate 

the need for additional cross sections. 
River: ~ e w  ~ i v e r  ~each: Lower RS: 14.752 ~rofila: full capacity 

Warning:Dlvided flow computed for fhis craas-section. 
Warning:The energy loss was greater than 1.0 ft 10.3 ml. between the current and previous oross section. This may indicate 

the need for additional cross section*. 
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~ i v e r :  ~ e w  River ~each: ~ o w e r  R S ;  1 4 . 6 5 3  ~ r ~ f i i e :  113 flow 
Warninq:Divided flow computed for fhis cross-section. 
Warning:The energy loss was greeter than 1.0 ft 10.3 mi. berween the current and previous crora section.  hi. may indicate 

the need far additional cross s e c l ~ o n s .  
River: New River Reach: Lower RS: 18.653 Profile: 213 flow 

Warning:Divided flaw computed for this cross-section. 
Warning:The energy loss waa greater than 1.0 ft 10.3 m1. between the current and Previous cross section.  his may indicate 

the need for additional cross sections. 
~ i v e r :  New River Reach: Lower RS: 14.653 profile: full capacity 

Warning:Divided flow computed for this cross-section. 
Warning:The energy loss was greater than 1.0 ft 10.3 m l .  between the current aM Previous crass nectian. ~ h i r  may indicate 

the need for additional cross sectionr. 
~ i v e r :  New Rlver Reach: Lowei RS: 1 4 . 5 3 9  profile: 113 flow 

Warning:Divlded flow computed for this cross-section. 
warning:~he energy lass was greater than 1.0 it 10.3 mi. between the current and Previous cross section. This may indicate 

the need for additional crass recrions. 
~ i v e r :  ~ a w  River mash: l o w e r  RS: 14.599 ~rofile: 213 flow 

Warn1ng:Diuided flow conputad far thir cross-section. 
Narnin9:The energy loss war greater than 1.0 ft 10.3 mi. between the current and previous cross section.  his may indicate 

the need for additional cross sections. 
~iver: New River Reach: Lairer Rs: 14.594 Profile: full capacity 

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

River: ~ e w  River Reach: Lower RS: 14.495 ~roiile; 1/3 flow 
Warnmg:Dluided flow Computed for thir cross-section. 
Warnin9:The energy ioss was greeter than 1.0 ft 10.3 mi, between the current and previous croJr sect~on.   hi^ nay indicate 

the need for additional crass sections. 
~iver: ~ e w  River ~ e a c h :  Lower RS: 14.495 profile: 213 flow 

Warnin9:The energy ioss was greater than 1.0 ft 10.3 m i .  between the current and previous crass section.  his may indicate 
the need for additional croas sections. 

~ i u e r :  N ~ W  River ~each: tower RS: 14.495 profile: full capacity 
Warning:The cross-section end points had to be extended vertically for the computed water  surface. 
Warning:The energy loss was greater than 1.0 ft 10.3 m). between the current and previous cross section. m i r  may indicate 

the need for additional cross sections. 
River: ~ e u  River Reach: Lower RS: 14.379 profile: i/3 flow 

Warning:Divided flow computed for this crass-section. 
Warning:The energy lors was greater than 1.0 ft 10.3 m i .  between the current and previous crors  section. ?his may indicate 

the need for additional cross sections. 
River: ~ e w  River Reaoh: Lower RS: 14.379 ~roflle: 213 flaw 

Warning:Divided flow computed for fhis cross-section. 
Warnmg:The energy lass was greeter than 1.0 ft 10.3 mi. between the current and prevlau3 cross section. This may indicate 

the need for additional cross ~ections. 
~ i v s r :  ~ e w  ~ i v e c  ~ e a c h :  Lower RS: 14.379 ~rofale; full capacity 

warn1ng:~ha energy lors was greater than 1.0 ft 10.3 ml. between the current and previous cross section.  his may indicate 
the need far additional cross sections. 

River: New Rivar Reach: Lower RS: 14.289 Profile: 113 flow 
Warning;Divided flaw computed for this craas-section. 
Warning:The conveyance ratio Iupatresn conveyance divided by doranstream conveyance) is less than 0.7 or greater then 1.4. 

~ h l s  may indicate the need for additionalcross sertions. 
Warninq:~he energy loss war greater than 1.0 ft 10.3 mi. between the current and prevrous cross section. l hi= may indrcate 

the need for additional cross sectionr. 
RLuer: New River Reach: Lower RS: 14.284 Profile: 213 flow 

Warning:The energy iosr was greater than 1.0 ft 10.3 m l .  between the current and previous crass sectzon. This may indicate 
the need far additional cross sections. 

River: Ner River Reach: Lower RS: 14.284 Profile: full capacity 
Warnin9:The energy lass was greater than 1.0 ft 10.3 m i .  between the current and previous cross aection. This may indicate 

the need for additional cross sections. 
River: New River Reach: Lower RS: 14.197 ~rofile: 113 flow 

Wtirnin9:Divided flow computed for this crass-section. 
Warnin9:The energy loss was greater than 1.0 ft 10.3 mi. between the current and pieviaus cross section. ~ h i a  may indicate the need for additional cross sections. 

River: New River Reach: Lowar RS: 14.197 ~rof~le: 213 flow 
WarningIDivided flaw carnputed for tnis cross-section. 
Warnin9:The -locity head has changed by more than 0.5 ft 10.15 mi. This may indicate the need far additional cross 
Warning:The energy loss was greater than 1.0 ft 10.3 ml . between the current and previous crosa section. ~ h i a  may indicate 

the need for additional cross sect~ans. 
~iver: ~ e w  Rivar Reach: &we= RS: 14.197 profile: full capiic~ty 

Warn1ng:Divided flow computed f o r  this cross-section. 
Warnin9:The cross-section end Points had to be extended vertically for the computed water surface. 
narniny:~he velosity head has changed by more than 0.5 ft 10.15 ml.  his may indicate the need for additional cross sections. 
Wainin9:The energy loas was greater than 1.0 ft 10.3 m l .  between the current and previous cross section. a his may indicate the need far additional cross sections. 

~ivei: New River Reach: Lower PS: 14.103 ~rofile: 113 flaw 
Warniny:Divided flaw computed for this cross-section. 
Warning:The energy loar war greater than 1.0 ft 10.3 mi. between the current and previous craaa section. ?his may indicate 

the need for addltianal cross sections. 
Note: Multiple critical depths were found at tnis location.  he critical depth with the lowest, valid, water surfece was 

"Jed. 
~lver: ~ e w  River Reach: Lower RS: 14.103 ~r~tile: 2/3 flow 

Warning:Divided flow computed far thir cross-section. 
Waming:The cross-section end points had to be extended vertically for the computed Water surface. 
Warnin9:The velocity head has changed by nore than 0.5 PL 10.15 mi. ~ h l s  nay indicate the need for additional cross sections. 
Warning:The conveyance ratio (upatream conveyance divided by downstream conveyance) is less than 0.7 or greater than 1.4. 

This may indicate the need for additional cross sections. 

Warning:The energy loss was nreater than 1.0 ft 10.3 n). between the current and previous cross section.  his may indicate the need for additional cross sections. 
  ate: Multiple critical depths were found at this location. The critical depth with the lowest, valid, water surface 

use*. 
~iver: ~ e w  ~ i v s r  ~each: Lower RS: ia.103 ~rofile: full capacity 

Warning;Diuided flaw computed for thir cross-section. 
w8rning:Fhe crors-section end points had to be extended vertically for the computed water surface. 
waining:The energy loss was greater than 1.0 ft 10.3 ml . between the current and previous Cross section. ~ h i r  may lndicaie the need for additional cross sections. 
~ o f e :  Multiple critical depths were found at this location. The ciitical depth with the lowest, valid, water surface was 

used. 

lunsZo00 NnuPuver Spillw%y lnundaion study, FCD 97-04 
For the 113. U3 and full pmf 

Page 261 of271 





used. 
~ l u e r :  ~ e w  River Reach: Lawer RS: 13.680 ~r~file: 2/3 flow 

Warning:Divided flow computed for thla c r ~ s s - s e ~ f ~ ~ ~ .  
Note: Multiple crltical depths were found a t  this location. The critical depth wifh the lowest, valid, wafer surfaca war 

used. 
River: New Rlver Reach: Lower RS: 13.680 Profile: full capacity 

Warning:Dlvided flow canputed €or rhls cross-section. 
Note:  Multiple critical depths were faund at thin location. The critical depth with the lowest, valid, water surface 

, . - -A 

River: New River Reach: ~ o w e r  RS: 19.614 P ~ , + ~ , ~ .  ,,, - -~ --".A>.. .,< .."W 

Warn1ng:Divided flow computed for this crosr;-section. 
Werning:The velocity heed has changed by inore than 0.5 ft 10.15 m1. This may indicate the need for additional cross sections. 
Warning:The conveyance ratio lupstieam conveyance divided by downstieam conveyance) is less than 0.7 or greater than 1 . 4 .  

 his may lndicate the need lor additional cross sections. 
River: New River Reach: Lower R5: 11.619 Proille: 213 flow 

Warnin9:The velocity head has changed by more than 0.5 ft 10.15 ml. ~ h i r  may indieate the need tor additional sections. wnrning:~he conveyance ratio lupstream conveyance divided by downstream conveyance) is less ihan 0.7 or greater ihan 1 . 4 .  
Thia may indicate the need for addihional cross sections. 

~2erning:The energy lor8 was greater than 1.0 ft (0.3 n l .  between the current and previous cross section.  his may indicate the need for additional crass sections. 
River: Nev River Reach: Lower Rs: 13.619 Profile: full capscity 

Warning:Diuided flow computed for this cross-section. 
warning:The velocity head has changed by more than 0.5 ft (0.15 ml.  his may indicate the need for additional cross sections. 
Waining:The conveyance ratio (upstream conveyance divided by downstream conveyance1 is leas ihan 0 . 7  or greater than 1.4. 

This may indicate the need for additional cross sections. 
warning:The energy loss was greater than 1.0 ft 10.3 ml. between the current and previous cross section.  his lnay indicate the need for addilinn.l rrn.- .crr'̂ "c ~~- ~~ -.-"- ",.". 

River: New River Reach: Lower RS: 13.524 Profile: 1/3 flow 
Warning:Divided flow computed for this cioss-section. 
Warnin4:The energy loss was greater than 1.0 it 10.3 .I. between the current and previous cross section. ~ h l s  .ay indicate 

the need for additional cross sections. 
Note: Multiple cl-itical depths were found at this location. The critical depth with the lowest, valid, water aurfece u c n .  

River: New River Reach: Lower RS: 13.524 Profile: 2/3 flow 
Warning:Divided flow computed for this cross-section. 
Warnin9:The velocity bead has changed by more than 0.5 ft 10.15 mi. This may indicate the need for additional cross sections. 
WarningvThe conveyance ratio lupjtream conveyance divided by downstream conveyance1 is less than 0.7 or greater than 1.4. 

~ h i r  nay indicate the need far additional cross sections. 
Warnin9:The energy 103s "a3 greater than 1.0 ft 10.3 m l .  between the current and previous cross section.  his may indicate 

the need for additional cxoss sections. 
Note: nultrple critical depths were found at this location.  he critical depth with the lowest, valid, was ..--a 

""q". 

River: New River Reach: Lower RS: 13.524 Profile: full capacity 
Warnin9:The energy equation could not he balanced within the specified number of iterations. The program used critical depth 

far the water surface and continued on with the calculations. 
Warnin9:Diuided flow computed for this cross-section. 
Warnin9:The cross-section end points had to be extended vertically for the computed water sulface. 
Warn1ng:The velocity head has changed by more than 0.5 ft (8.15 m i .  This may indicate the  need for addiilonal cross sections. 
Warnin9;The energy loss was greater than 1.0 ft 10.3 m i .  between the current and previous croaa section.  his nay indicate the need for addltional cross sections. 
Note: Multiple ciltical depths Were found ai this location. The critical depth with the lowest, valid, water surface was 

,usad 

RIYer: New River Reach: Lower RS: 13.420 Profile: 1/3 flow 
Warning:Diuided flow computed for this cross-section. 
Warnin9:The energy loss was greater than 1.0 ft 10.3 n l .  belveen the current and previour cross section. ~ h l s  may indicate 

the need fur additional cross secrione. 
Note: Muitlple criticel depths were faund at this location. The critical depth wifh the lowesb, valid, water surface was 

..--A 

-.. .--.A*m. -,< 
Warning:Oiuided flow campuled for rhia ~ r o s s - ~ e c t i ~ ~ .  
Warning:The crass-section end Points had to be extended vertically for the computed water surface. 
warning:The velocity head has changed by mare than 0.5 it 10.15 ml. This rnav indicat-e the n-98 in? additional cross sectiana. 
Warning:The conveyance ratio lvpst 

This may indicate the need 
7 Or greater than 1 . 4 .  

~ - . ~  .-. 
ream conveyance divided by downstream conveyance1 i. less than O .  
for additional cross sections. 

~~ ~ 

Werning:The energy loss was greater than 1.0 It (0.3 ml. between the current and previous cross section. ~ h i a  may indicate the need for additional crors sectionp. 
Note: Multiple critical depths w e r e  faund st this location.   he critical depth with the lovesf, valid, water surface war Ilren 

River: New River Reach: LoUer US: 11.420 Profile: full capacity 
Warnin9:Oiuided flow computed for this cross-section. 
Warning:The cioss-section end paints had to be extended vertically for the computed water surface. 
Warnin9:The velocity head har changed by mare than 0.5 ft (0.15 m i .  This lnay indicate the need for additranil cross sections. 
Warning;~he energy loss was greater than 1.0 IZ 10.4 mi. between the current and previous cross section.  his may indicate the need for addltional cross eectians. 
Note: Multiple critical depths were found at this location. The cilrical depth with the lovest, valid, water surface was 

l l l F r l  

River: New River Reach: Lower RS: 13.325 Profile: 113 flow 
Warn1ng:Divided flow computed for this cross-section. 
Warnin9:The energy loss was greater than 1.0 ft 10.3 ml. between the current and previous cross section. This may indicate the need for additional cross zections. 
Note:  Multiple criticel depths were found at this location. The critical depth with the loWest, valid, water surface was 

used. 
River: New River ~ e d c h :  Lower RS: 13.325 Profile: 2/3 flow 

Warnlng:Dluided flow ComPutsd for this cross-section. 
Rarning:The energy loss was greeter than 1.0 it 10.3 nl . between the current and previous crass section. This nay indicate the need for additional cross sections. 
Note: Multiple critical depths were faund a t  this location. The critical depth with the lowest, valid, water surface was 

used. 
River: New River Reach: Lawer RS: 13.325 Prorile: full capacity 

Warnin9:The energy equation could not be balanced within the specified nulnher of iterations. ?he program used ciirical depth for the water sorface and continued on with the cslculat~o~~. 
Warn1ng:Oivided flow computed for this cross-reation. 
Warning:The cross-section end points had to be extended vertically for the  computed waier surface. 
Warning:~he energy loss was greater than 1.0 ft (0.3 mi. between the current and previous cross section. This nay indicate 

the need far additional cross sections. 
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Warninq:During fhs standard step iterations, when the assumed water rurface was set equal to critical depth, the calculated 
water surface came back below critical depth.  his indlcalea t h a l  Lhere is nor s valid subcritical answer.  he 
program defeulrsd ro critical depth. 

River: New River Reach: Lower Rs: 13.227 ~ r ~ f i l ~ :  113 flaw 
Warn1ng:Divlded flow computed far fhis crass-section. 
Warning:The energy loss was greater than 1.0 ft 10.3 mi. between the current and Previous crass asclion. This nay indicate the need for additional crosr sections. 
Nate: Multiple critical depths were found at tnls iocalion. The critical depth with the lowest, valid, water surface w a s  

Used 

River: New River Reach: Lower RS: 13.227 ~r~file: 213 flow 
Warning:Divided Plow compufed rai Lhis crass-sectim. 
WarningrThe energy loss was greater than 1.0 ft 10.3 mi. between the current and previous cross section. ~ h x s  may indicate 

the need foi additional cross sections. 
Note: Multiple critical depths were found at this location. =he critical depth with the lowest, valld, warer surface was ,>*-* 

R~VBZ: New River ~esch: ~ o w e r  RS: 1 3 . 2 2 1  I * .  +,,, , < +  

~ ~~ 

warninq:~he conveyance ratio (upsteeam conveyanc, 
This may indicate the nerd for additmn. 

?w River Reach: Lower RS: 13.185 P?"Ftlm, 3 , -  +In.., . . . . . . . , . , - . + ., 
Warning:The velocity head has changed by more than 0.5 ft 10.15 m i .  Thir may indlcate the need for additional cross recrians 
Wnrning:The conveyance ratio lupstream conveyance divided by downstream conveyance1 1s less than 0.7 or greater than 1.4. 

This may indicate the need for addltional cross aeciionr. 
Nate: Multiple critical depths were found at this location. l he critical depth with ths lowest, valid, water surface was 

, ,= -a  "".". 
R ~ Y B ~ :  NBW River ~ e i l c h :  lower RS: 13.185 ~rafile: 213 flow 

Warning;Divided flow computed far Lhis cross-section. 
Nate :  Multiple critical depths were found at thir location. l he critical depth with the lowest, valid, water surface was 

use*. 
River: ~ e w  River Reach: Lower RS: 13.185 ~rafile; full capacity " 

WarningtThe enersy equation could not be balanced within the specified number of iterations. The program selocled the water 
surface that had the least amount of error bekween computed and assumed values. 

Warning:The cross-section end point8 had to be extended vertically roi ths coinpvted water sur face .  
warning:The velocity head has changed by nore than 0.5 ft 10.15 mi. Thir may indicate the need for additional cross sections. 
Wernmg:During the standard step iterations, when the esrumad water surface was s e t  equal Lo critical depth. the calculated 

Water durface came back below critical depth. ~ h l s  indlcaCes that thsrs is not a valid subcrltical answei .   he 
program defaulted to ~rltical depth. 

River: New River Reach: Lower RS: 13.161 Proflle: 113 flaw 
Warning:The energy equation could not be balanced within the specified number of iterations. The program used critical depkh 

far the water surface and continued on with the calculations. 
Warn1ng:The ueloclty head has changed by more than 0.5 f t  10.15 ni . This may indicate the need tor additional craas aectlans. 
Warninq:The conveyance ratio lupstream conveyance divided by downstream conveyance) ir lsrs than 0.7 or greater than 1.e. 

Thls may lndicare the need far addltional crass secfrons. 
Warning:The energy loss waa greater than 1.0 ft 10.3 mi. between the current and previous cross section.  his may indicate 

the need for additlonsl cross ssctians. 
Warnin4:During the standard step iterations, when the assumed water surface was set equal to critical depth, the calcuiated 

water aurPace came back below critical depth.  his indicates that there 1 s  not a valid subcritical answer. 
program defaulted t o  critical depth. 

River: New River Reach: Lower RS: 13.151 ~rafile: 213 flow 
Warnlng:Tne energy equation could not be balanced within the specifled numhsr of iterations. The program used crirxcal depth 

eor the water surface and cont~nued an with the calculations. 
Warning;Dlvided flaW computed for this cross-sectLon. 
Warning:The velocity head has changed by more than 0 . 5  ft (0.15 ml. This may indicate the need for additional cross sections. 
Werning:Tlle canveyencs ratio (upstream conveyance divided by downstream conveyance) is 1e.s than 0 . 7  or greater thsn 1.g. 

 his ?lay Indicate the need for additional cross sections. 
Warn1ng:The energy loss was greater than 1.0 ft 10.3 mi. b e ~ ~ e s n  the current and previoua cross eectlon.  his may indicate 

the need far additional cross sections. 
Warn1ng;During the standard step iteratlana, when the assumed water surface was set equal LO crltical depth, the caicuiafed 

water surface cane back below critical deprh. ?his indicates chat there is not a valid subcri~ical answer. ~h~ 
p~agran defaulted to crltical depth. 

River: New River Reach: Lower RS: 13.161 Profile: full capacity 
Warning:Divided flow computed for this cross-sectlan. 
Warn1ng:The cross-section end Points had to be extended ver~icaliy for ths computed water surface. 
~ o t e :  ~rogran found supercritical flow starting e t  this cross section. 

~lvex: New Rlver Reach: Lower RS: 13.151 ~rofi~e: 213 flow 
Warn1ng:Divided flow computed for this crass-section. 

River: New Rlvsr Reach: Lower RS: 13.151 Profile: full capacity 
Warn1ng:The velocity head has changed by more than 0.5 ft 10.15 ml . This may indicate the need for additional crass sections. 
Werning:The CanveYanCB ratio (upstream conveyance dlvlded by downstream conueyancel 13 less than 0.7 or greeter than 1.4. 

Thls may indicate the need for additional cross sections. 
Warning:The energy loss war greater than 1.0 ft 10.3 mi. between the current and previous crass section. ~ h l s  may indicate 

the need for additional cross sections. 
River: New River Reach: Lower RS: 13.076 Profile: 119 PIOW 

Warning:Oivided flow computed for fhis crass-section. 
~luer: New River Reach: mwer RS: 13.016 erafil.: 213 flow 

Warning:Dlvided flaw computed for thir cross-aeciion. 
River: New River Rsaoh: Lower RS: 13.076 Profile; full capacity 

Warning:Diuided flow computed far this cross-rectian. 
Note: Hydraulic jump hhas occurred bstwesn thir cross section and the previous upstream recfion. 

River: New River Reach: Lower R5: 12.991 Profile: 113 flow 
Wern1ng;Divided flow computed far thls cross-sscti~n. 
Wam1ng:The conveyance ratio Iupstream conveyance divlded by downstream conveysncel is lsss than 0.7 or greater than 1.4. 

This may indicate the need far additional cross sections. 
~iver: New River Reach: Lower RS: 12.991 Profile: 213 f l o w  

Werning:Oivided flaw computed for this crass-section. 
WarningtThB conveyanc. ratio ivpstrearn conveyance divided hy downstream conveyance1 la less thsn 0.7 or greater then 1.4. 

This may indicate the need for additional cross sections. 
~iver; New River Reach: Lower RS: 12.391 Profile: full capecity 

Waming:~i~ided flow computed for this cross-section. 
Warn1ng:Tha conveyance ratio 1uPrtrean conveyance divided by downstrecn conveyance) is less than 0.7 or greater than 1.4. 

~ h i r  may indicate the need for additional cross sections. 
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Thls nay indrcats the need for additional cross rectaons. 
warnino:~he energy lass was grester than 1.0 ft 10.3 mi. between me end ~ r e v i o u a  cross oecrian. ~ h t s  may indicate 

the need for additional crosr sections. 
~ ~ v e r :  N ~ W  ~ i v e r  Reach: Lower 115: 12.313 ~rofile: full capacity 

Warnin9:Th~ velocity head has changed by nore than 0.5 ff lu.l5 m!. ~ h i a  may indicate Lhe need for eddllionai cross sections. 
Warn1ng:The conveyance r a t l o  Iupstrean conveyance dlvided by downstream conveyance1 is less than 0.1 or greater than 1.4. 

Thil nay indicate the  need for sddirional cross rsctions. 
Warnin9:The energy loss was greater than 1.0 ft 10.3 mi. between the current and previous cross section.  his nay indicate 

the need for additional cross sections. 
River: New Rlver Reach: Lower R5: 12.194 Profile: 113 flaw 

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

Warnin9:The velocity head has changed by more than 0.5 ft 10.15 mi. This may indicate the need for additional craes seckions. 
Warnm9:The conveyance ratio Iupstream conveyance divided by downsfiesn cvnveyancei is less than 0.7 or greater than 1.q. 

This may indicate the need for additional cross sections. 
Warnin9:The energy loss was greater than 1.0 ft 10.3 mi. between the current and previous cross section. Thir may indicate 

the nesd far additional crass sections. 
Wainin9:Duiing the atandard step iterations, when the assumed water surface was set 84ual t o  critical depth, the calculated 

water 4urfacs came beck belo* critical depth. ~ h i a  indicates rnar there ia not a valid subcritical answer. m e  
program defaulted to critical depth. 

River: ~ e w  Rlver ~sach: Lower RS: 12.194 ~rofiie: 213 flow 
Warning:Ths energy equation could n o t  be balanced within the specified number of itecatians.  he program used critical depth 

for the water surface and continued an with the caicuiationr. 
Wsmlng:The velacit~ head has changed by mare than 0.5 fi 10.15 mi.  his nay indicate the need far additional cross ~ections. 
WarninglThe conveyance ratio lupetrearn conveyance divided by downstream conveyance1 is less than 0.7 or greater than 1.4. 

ThiS miiy indicate the need for additional crass section4. 
warn1ng:~hs energy lass was greater than 1.0 it 10.3 mi. between the current and previous crass section. ~ h i r  may Indicate 

the need for additional cross sscfians. 
Warnin9:During the standard step iterations, when the assumed water surface wal  set equal to critical dspth, the calculated 

water surface came back below critlcal depth. This indicates that there is not a valid rubcritical answer.  he 
program defaulted ra crltiCal depth. 

River: ~ e w  Rluer Reach; Lower RS: 12.194 Profile: full capac~fy 
warn1ng:~he energy equation could n o t  be balanced within the specified number or iterations.   he program uesd critical depth 

for the water surfsce and continued on with the calculations. 
Warning:Di"ided flow computed for thl. cross-sectl,,". 
Warnln9:The veloci~y head has changed by more than 0.5 ft (0.15 mi. ?his may indicate the need for sddiflonal cross aectionr. 
warn1ng:~he conveyance ratin lupstreem conveyance divided by downstream conveyancei is lers than 0.7 or greater than 1.4. 

Thir may indicate the need for 3ddiLional crosa sections. 
Warning:The energy loss was greater than 1.0 ft 10.3 ml. between the current and previoua cross section. This may indicate 

the need f o r  additional crnsr sections. 
Warning:D~?inq the standard step iterations, when the assumed water ~ ~ r f s c e  was set equal to crltical depth, the calculated 

water surfscs came back Delow critical depth. This indicates that there is not a valid subcritical answer. The 
program defaulted to critical depth. 

River: New River Reach: Lower RS:  12.125 Profile: 1/3 flaw 
warning:~he energy 10.3 war greater than 1 . 0  ft 10.3 mi. between the current and previous crosa rect lon.  ~ h l s  may indicate 

the need tor additional C r o s r  sections. 
River: New River Reach: Lawer RS: 12.125 Profile: 213 flow 

Warnln9:The energy loss was greater than 1.0 ft 10.3 mi. between tha curreiit and previous croas section. This may indicate 
the need for additional crass sections. 

River: NBW River R88Ch: Lower RS: 12.125 Profile: full capacity 
Warning:Divided flaw colnputed for this cross-8ection. 
Warnin4:The energy loss was greater than 1.0 it 10.3 mi. between the current and previous cross section. This may rndicate 

the need for sddiiianal crass sections. 
Rlver; New River Reach: Lower RS: 12.034 Profile: 113 flow 

warningz~he conveyance rat io  lvpstrearn conveyance dlvided by downstieam conveyance! 14 lers than 0.1 or greater than 1.1. 
Thir may indicate the need far additional cross secClans. 

Warnin9:The e8,ergy loss was greater than 1.0 ft 10.3 mi. between rhs current and previous cross section. This may indicate 
the need for additional crass sectlons. 

River: New River Reach: Lower RS: 12.034 Proflie: 2/3 flaw 
~arning:~he velocity head her changed by more than 0.5 c t  10.15 mi.  his may indicate the need for additional croas sections. 
warning:~he conveyance ratio (upstream conveyance divided by downstream conveyancei is less than 0.7 or greater than 1.4. 

~ h i a  may indicate the need for additional cra.s 
~arning:The energy lass was greater than 1.0 ft 10.3 mi. between the currant and previous cross section. Thir may indicate 

the need for additional cross sections. 
~lvsi: ~ e w  ~lver Reach: Lower RS: 12.034 Profile: full capacity 

warning:~ivided flow computed far this cross-section. 
Warnin9:The velocity head has changed by more than 0.5 t r  10.15 mi. This may indicate the need for additional cross sections. 
Warnln9:Ths conveyance ratio /upstrean conveyance divided by downstream conveyance1 is less than 0.7 or greater than 1.4. 

Thir may indicate the need far additianal crass sections. 
Warnin9:The energy loas was greater than 1.0 ft 10.3 m!. between the ourrent and prevlova cross sectian. This may indicate 

the need for additional cross sections. 
Rlver: New River Reach: Lower RS: 11.949 Profile: 1/3 flaw 

W~ming:Di"ided €10" computed for this cross-section. 
Wnrning:The veloclLy head has changed hY more than 0 . 5  ft 10.15 mI. This nay indicate the need for additional cross sections. 
werning:The conveyance ratio lupstream conveyance divided by downstream conveyancei is less than 0.7 or greater than 1.4: 

Thls may indicate the need for additional cross sections. 
~arnin4:The energy loss was greater than 1.0 ft (0.3 "1 .  between the current and previous cross section. This may indica+ 

the need far additions1 crosa $actions. 
 ore: ~ultiple critical depths were found st this location. The critical de~th with the lowest, valid, wafer surface was 

used. 
~iver: ~ s w  ~iver ~each: ~ o w e r  RS: 11.949 profile: 213 f l o w  

Warnin9:Divldsd flaw computed for thir cross-secllon. 
WarningtThe velocity head has changed by more than 0.5 ft 10.15 mi. This may indicate the need for sdditional cross sections. 
Warnln9:The conveyance ratio rvpstream conveyance divided by downstream conveyancsi is less than 0.7 or grester chan 1.4. 

This nay indicate the need for additional cross sections. 
Warnin9:The energy loss war greatsr than 1.0 it 10.3 mi. between the current and previous cross nection. This may indicate 

the need for additional cross sections. 
Note: Multiple critical depths were found st thir location. The critical dspth with the lowent, valid, water surface was 

..<-A 
*U"". 

~ i ~ e r :  NBW ~iver ~each: Lowsr RS: 11.949 Profile: full capacity 
Warning:The velocity head has changed by mare than 0.5 ft 10.15 mi. This nay indicate the need far addrrianal Cross sections. 
~ a r n i n w ~ h e  conveyance ratio lupstream conveyance divided by dawnstrean conveyance] is less than 0.7 or grester than 1.4. 

This nay indicate the need tor additional cross sectlanr. 
warninqirhe energy lass we* greater than 1.0 f r  10.3 mi. between the current and previous oross section. This may indicate 

the need for additional cross sections. 
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wote: ~ulfiple critical depths w e i e  found m t  this location. The critical depth with the lowest, valid, water surface was 
used. 

~ x u e r :  ~ e w  ~iver ~ e a c h :  Lower RS: 11.864 ~roiii~: 113 iiaw 
waininq:The velocity head has changed by more Lhan 0.5 f~ 10.15 mi. This may indicate the need for additional cross rectlons. 
Warning:The energy losa was greater than 1.0 EL 10.3 ml. between the current end previous cross section. This may indicate 

the need for additional croer sections. 
  ate: Muitiple critical depths were found at this location. The critlcal depth wifh the lowest, valid, water war 

used. 
~ ~ v e r :  ~ e w  River neach: Lower RS: 11.854 profile: 213 flow 

Warning:Divided flow computed for this cross-section. 
warning:The velocity head has changad by mare than 0.5 ft 10.15 mi. This nay indicate the need for additional cross recfionJ. 
wayninq:~he energy loss "as greater than 1.0 ft 10.3 mi. between the current and previous cross section.  his may indicate 

the need f o r  additionel cross secr~Qns. 
Note: Multiple critical depths were found at this location.   he critical depth with the lowest, valid, water waS 

"red. 
R~YCT: ~ e w  River Reach: Lower AS: 11.864 profile: full capacity 

Warninq:The energy equation ouid not be balanced within the specified number of ieerstionr.   he program used critical depth 
for the water surface and continued on with the calcularians. 

warning:~iv~ded flow computed for this cross-section. 
WarninqtThe velocity head has Changed by more than 0.5 ft 10.15 11. This may indicate the need far additional croaa sections. 
waming:~he energy loss was greater than 1.0 ft 10.3 mi. between the current and previous cross section. This may indicate 

the need for additional cross sections. 
~ o t e :  fiultiple critical depths were found at t h i s  location. The critical depth wifh the lowest, valid, water surface was 

2 
">S". 

~ l v e r :  New River Reach: Lower RS: 11.159 Profile: 113 f l o w  
warning;~ivided flow coavputed for this cror3-aeciian. 
Warn1ng:The energy loss war greater Lhan 1.0 ft 10.3 ml. between the current and previous cross section. ?his may indicate 

the need for additional crass sections. 
~ i v e r :  ~ e w  ~ l v e r  Reach: Lower RS: 11.159 profile: 213 flow 

Warning:Divided flow Computed far this cross-reCLion. 
Warning:The energy loss was greater than 1.0 fi 10.3 m i .  between the current end previous crasr section. This may indicate 

the need for addirional crass sections. 
River: New River Reach: Lower RS: 11.159 Profile: full capacity 

Warning:Divided flow computed for this cross-section. 
Warninq:The energy loss was greater than 1.0 Et 10.3 mi. between the current and previous crass section. This may indicate 

the need for additional crass sections. 
River: New River Reach; Lower RS: 11.664 Profile: 1/3 flow 

Warning:Divided fiorr CalnpUted far rhis cross-seceion. 
Wsming:The velocity head has changed by more fhan 0.5 ft 10.15 m i .  This nay indicate the need for additional crasr sections. 
Werning:The conveyance ratio lupstream conveyance divided by downstrean conveyance1 1s leas than 0.7 or greater than 1.4. 

=his may indicate the need for additional cross seciionr. 
Warning:The energy loss was greater than 1.0 ft 10.3 m l .  between the current and previous cross section.  his may indicate 

the need far additional cross sections. 
~ i v e r :  ~ e w  River Reach: Laver RS: ll.66e Profile: 213 flow 

~arning;~ivided flaw computed for ihis crass-section. 
warn1ng:~he velocity head has changed by more fhan 0.5 ft 10.15 mi.  his may indicate the need for additional cross sections. 
Warning:The conveyance ratio Inpetream conveyance divided by downstream conveyance) 2s iess than 0.7 or greater than 1.4. 

 his may indicate the need for additional cross sections. 
warning;~he energy loss wan greater than 1.0 ft 10.3 m i .  between the current and previous crass section. ?his mey indlcare 

the need for addit~onal crass sections. 
~ i u e r :  ~ e w  ~ivei Reach: Lower RS: 11.664 ~rofiie: full capacity 

warning:~ivided flow computed for this cross-section. 
Waining;The velocity head has changed by more rhan 0.5 ft 10.15 m). This nay indicate the need for additional crass sections. 
Aarning:The conveyance ratro Iwstrean conveyance divided by downstream conveyance] is iejs than 0.7 or greater rhan 1 . 4 .  

?his may indicate the need for additional crare  sections. 
Warn2ng:The energy loss ws9 greater than 1.0 ft 10.3 ml. between the current and previous cross section.  his may indicate 

the need for additional cross sectlona. 
River: N ~ W  River Reach: Lower RS: 11.566 Profile: 113 flow 

~arning:~ivided Elow computed for this cross-section. 
Warning:The velocity head ha= changed by more than 0.5 ft 10.15 ml. This may indicate the need far additional croas sections. 
WarningtThe conveyance ratio (upstream conveyance divided by downstream conveyance) is leas than 0.7 or greater than 1.4. 

This may indicate the need for additional cross seclians. 
~ i v e r :  ~ e w  River Reach: Lower Rs: 11.566 Profile: 213 flow 

~arning:~ivided flow computed for this croaa-section. 
Warning;The velocity head has changed by more than 0.5 ft 10.15 mi. This may indicate the need for additional crosg sections. 
Airning:The conveyance ratio lupatream conveyance divided by downstream conveyance) is less tnan 0.7 or greater than 1 . 4 .  

This may indicate the need for additional cross sections. 
~iuer: NFW River Reach: Lower RS: 11.566 profile: full capacity 

Warning:Dlvided flaw computed for this crass-section. 
River: New River Reach: Lower RS: 11.081 Prof~le: 113 flow 

4iarning:~ivided flaw computed for rhis crass-section. 
Warn1ng:Tha veiocit~ head has changed by more than 0.5 fL IO.iS mi. Thla may lndicate the need for additional crass sections. 
Warning:The conveyance ratio lvpstieam conveyance divided by downstream mnveyance) is less m a n  0 . 7  or greater than I.P. 

Thia may indicate the need for edditional crosa sections. 
Warning:~he energy lass was greater than 1.0 ft 10.3 ml. between the current and previous cross section.  his may indicate 

the need for additional crorr sections. 
Note: Multiple critical depths Were found at this location. The crrrical depth with the lowest, valid, water surface was 

....A "3s". 
River: New River Reach: Lower RS: 11.481 Profile: 213 flaw 

Warning:D~~ided flow computed for this cross-section. 
Warning:The velocity head has changed by more than 0.5 ft 10.15 ml. This may indicate the need for additional cross sections. 
Warning:The conveyance ratio Iupslrean conveyance divided by downstream conveyance) 15 less than 0.7 or greater than 1.4. 

This may indicate the need for additional cross sections. 
Warning:The energy ivrs was greater than 1.0 ft 10.3 nl. between the current and Previous cross section. ?his may indicate 

the need for additional craas rections. 
Note: Multiple critical depths were found at this location. The critical depth with the lowest, valid, water surface wet; 

.... 
River: New River ~each: Lower RS: 11.481 Profile: full capacity 

Note: Multiple critical depths were found st this location.  he critical depth with the lowest, valid, water surface war 
"red. 

River; New River Reach: Lower RS: 11.386 Profile: 1,3 flaw 
Warning:~lvided flaw computed for this cross-section. 
Warning:The velocity heed has changed by more than 0.5 ft 10.15 .I. This may indicate the need far additional cross sections. 
Warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.1 or greater than 1.4. 

Thia nay indicate the need for additional oruas eactions. 
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Note: Multiple critical depths w e r e  found a t  thls location. The cri~ical depth with the lowest, valid, water surface war 
used. 

River: New Rlver Reach: Lower RS: 11.386 Profile: 213 flaw 
Warning:The v s l a c l r y  head her changed by more than 0.5 f t  (0.15 ml . ~ h i r  nay Indicate the need for additlanai crass sections. 
Warnin9:The conveyance ratlo (upstreem conveyance divlded by davn~~ream canveyiincel 1s less than 0.7 or greater than 1.4. 

This may indlcate the need far additional cross sections. 
Note: Multiple critlcal depths were found a t  fhrr location.   he critical depth with the lowest, valid, water surface was 

> 

~iver: ~ e w  River Reach: Lover RS: 11.386 ~raiile; full capacity 
Warning:~iuided flow coinputed for this cross-section. 
Warnil. .~ . ~~. .. ,...- .,., . .,,-, A". """*LA",.-A b'",> >ebLJ",,a 

Warn1ng:The conveyance ratio lu~rtrean conveyance divided by downstream conveyance1 is less than 0 . 7  or greater than 1.4. 
This may indicate the need for additional crosr sections. 

~~ 

Nate: nult1Ple critical depths were found at thls location. The critical depth with the lawsrt, valid, water surface was 
,><d 

River; New River Reach: Lawer RS: 11.301 Profile; 113 flaw 
warning:~ivided flow computed for this cross-section. 
Note: Nultiple criticel depth. ware found a t  this location. l he critical depth with the lowear, valid, water surface was 

used. 
~ivsr: ~ e w  ~lver ~each: Lower RS: 11.301 profile; 213 flow 

Note: Multiple critical depth* were found at this location. ?'he critical depth with the lowest, ualid, water surface was 
"red. 

~iver: ~ e w  ~iver ~each: Lower RS: 11.301 ~rofil~: full 
Werning:Di"ided flow co.puted t o r  this cross-secrion. 
Warnin9:The crosa-sectron end paints had to be extended vertically far the computed wafer rurface. 
Note: MultrPie critical depths were found st thls location. l he critical depth wlth the lowest, ualid, water surface was 

wed. 
~ l v e r :  ~ e w  River ~ s a c h :  Lower RS: 11.243 ~rofile; 113 flow 

Nate: MultlPle critical depths were found at thls location.  he crltical depth wirh the lowest, valid, warer surfaoe was 
uced. 

~iver; ~ e w  ~ l v e r  ~each: Lower RS: 11.243 ~roiile: 213 flaw 
Warning;Div~ded flow computed for this cross-section. 
~ o t e :  ~ultiple crltical depths were found a t  this location.   he critical depth with the lawsst, valld, w a t e r  surface was 

,,-.,A 

Rivsr: New River Reach: Lawer RS: 11.243 Profile: f # > l l  ranrrilv .... ..7...., 

Warn1ng:Divlded flow computed for thla cross-section. 
Warnin9:The crurs-section end Points had to be extended vertically far the computed water surface. 
Note: Multiple critical depths were found at this location. ?he critical depth with the lowest, ualid, water surface was 

I lrrd.  
~iuer: ~ e w  ~iver Reach: Lawer Rs: 11.188 ~rofile; 113 flow 

Note; Multiple critlcal depths were found at this location. The critlcal depth with the lowest, valid, water surface was 
"red.  

Rlver: New River Reach: Lower RS: 11.188 Profile: 213 flow 
Warnin9:Divided flow computed for this crass-section. 
Note: Multiple critical depths were found at this lacallon. The critical depth with the lowest, valid, water sureace was 

....A "8s". 
~iver: ~ s w  River Reach: Lawer RS: 11.188 ~rofile; full 

Warn1ng:Divlded flow computed for this crosa-section. 
Warnin9:The cross-rectlon end points had to be extended vertically for the computed water  surface. 
warning:The velocity head has changed by mare than 0.5 ft 10.15 ml. This may indicate the need for additional cross sections. 
Note: Multiple critical depths were found at this location. The critlcal depth with the lowest, ualid, water surface was 

) ITPd.  - ~ - -  

~ivei: ~ e w  ~iver Reach: ~ a w e ~  RS: 11.129 ~rofile: 1/3 flow 
Warn1ng:The velocity heed has ohanged by more than 0.5 ft 10.15 "1. ~ h i r  nay indicate the need for additional cross rections. 
Warn1ng:The conveyance ratlo lupstream conveyancs divided by downstream conveyance1 is 1e.s than 0.7 or greater than 1.4. 

~ h i r  may indicate the need for additional cross 
Warnin9:The energy lass was greater than 1.0 ft 10.3 mi. between the current and previous crass sectlon. Thls may indicate 

the need for sddltional cross sections. 
Note: Multlple critical depths were found at thls location. The critical depih with the lowest, valid, water surface was 

lured. .--- 
River: New River ~each: ~ a w e ~  RS: 11.129 ~rofile: 213 flow 

Wsrn1ng;Dlvlded flow computed for this cro3~-esctian. 
WarningIThe cross-section end points had to be extended vertically for the computed water surface. 
Note: Multlple critics1 depths were found at thin location.   he critical depth with the laweat, valld, water surface war 

used. 
~iver: ~ a w  R i v e r  neach: Lower R5: 11.129 Praflle: full capacity 

~arning:~he cross-section end paints had to be extended verflcally for the computed watar surface. 
Note: Multlpls critical depths were found a t  thls location. The critlcal depth wirh the lowest, valid, water surface waa 

,>sad 

River: New Rlver Reach: Lower RS: 11.030 Profile; 1/3 flow 
Warning:~lvided flaw computed far this crass-section. 

R~ver: ~ e w  ~iver Reach: Lower RS: 11.030 Proflle: full capacity 
Wern1ng:The crass-section end points had to be extended vertica~ly for the computed wafer suifecs. 

River: New River Reach: Lower RS: 10.996 Prollle: 213 flow 
Warnin9:The cross-section end points had to be extendsd vertically for the computed water surface. 
WarningxThe VelocltY head has changed by more than 0.5 ft 10.15 ml. This may indicate the need for additional cross sections. 
Warnin9:The conveyance ratio 'iu~stream conveyance divided by dawnstream conveyancs~ is less than 0.7 or greater than 1.4. 

Thie may indicate the need for additional cross sections. 
~iuer: ~ e w  ~iver Reach: Lower RS: 10.996 ~rofile: full capacity 

Warn1ng:The cross-section and point3 had to be extended vertically far the computed water surface. 
Wsrn1ng:Ths conveyance ratio lupstrearn conveyance divided by downstream conveyance1 Is less than 0.7 or  greater than 1.4. 

Thls nay indicate the need for addltlonal cross sections. 
River: New River Reach: lower RS: 10.988 Profile; 113 flow Upstream 

Wsrning:The vsloclty head has ohanged by more than 0.5 ft 10.15 mi. This may indlcats the need for additional cross sections. 
~iver: ~ e w  ~iver Reach: Lower RS: 10.988 profile: 213 flow 

Note: Yarnell answer is not valid if the watsi surface Is above the law chard or if there is Weir flaw. The Yarnell answer 
has been disregarded. 

~ o t s :  Momentum answer is not valid if the water surface is above the low chard or if there is weir flaw.   he momentum 
answer has been disregarded. 

~ote:   he downsfrean water surface is below the minimum elevation for pressure flaw.   he sluice gate equarionn were used 
far pressure flow. 

River: New River Reach: Lower RS: 10.988 Profile; 213 flow upstream 
Note: For the crosr section inaide the bridge a t  the upstream end, the water surface and energy hive been projected from 

the upstream croaa section. The selected brldge modeling method doer not compute answers inside the bridge. 
River: New River Reach: Lower RS: 10.988 Profile: 213 flow Downstream 

New Riwr Splllwly Inundation Study. FCD 97-04 
Forthe I n ,  213 snd Bll pmf 

Page I68 of117 



Warning:The velocirv head Bas changed by more than 0.5 fi 10.15 mi. This may indicate the need for additional cross Eec~lons. 
Wsming:The conveyance ratlo !upstream conveyance divided by downstream conveyance! i s  less than 9.7 or greater than 1 . 4  

This may indicate the need for additional cross 
~ o t e ;  Ear the crass  section inside the bridge at the downstream end, the water surface and energy have been projected from 

the downstream cross section. The selected bridge modeling method does not conpuce answers injrde the bridge. 
~lver: New Rlver Reach: Lower RS: 10.988 profile: full capacity 

Note: Yarnell answer is not valid if the water surface is above the low chord oi if there is weir flow.  he yarnell answer has been disreoaidad. 
Note: Momentum anawer is not valid if the water surface is abave the lo* chord or if there is weir flow. ~h~ momentum 

answer has been disregarded. 
~ote: The downstiean water surface is above the minimum elevation for pressure flow. The oiifice equations were used for 

pre5sure flaw. 
~iver: New Rlver Reach: Lower PIS: 10.988 Prorile: full capacity upsiream 

Note: Tor the cross section inside the bridge at the upstream end, the water surface and energy have been projected from 
the uprrrean crosr section. The selected bridge modeling method does not compute answers inside the bridge. 

n ate; Multiple critical depths were found at this location. l he critical depth wifh the lowest, valid, energy was used. 
~ i v e r :  ~ e w  ~ i v e r  ~ e a c h :  Lower R S :  10.988 ~rafile: full capacity ~ o w n s t r e a ~  

warning:The velocity head has changed by more than 0.5 it 10.15 m l .  This may indicate the need for additional sections. 
waining:The conveyance ratio Iupstrean conveyance divided by downstream conveyance1 is less than 0.7 or greater than 1.4. 

This may indicate the need f o r  additional cross sections. 
~ o t e :  For the craJB section inside the brldge at the downstream end. the water surface and energy have been projected f m m  

the downstream cross  section. The selected bridge modeling method does not campure answers inside the bridge. 
~ o i e :  Multiple crltisal depths were found at this location. The critical depth wifh the lowest, valld, energy was used. 

River: New River Reach: lower RS: 10.980 Profile: 113 flow 
warninq:The velocity head has changed by more than 0.5 ft 10.15 mi. This may indicate the need for additional cross sestion.. 
Waining:The energy losr war greater than 1.0 ft 10.3 ml. batween the current and previous cross section. ~ h i a  may indicate 

the  need for additional cross sections. 
~ ~ v e r :  nev River Reach: Lower RS: 10.960 profile: 219 flow 

Wmming:Diuided flow cornputad for this cross-section. 
waming:The velocity head has changed by mare than 0.5 ft 10.15 ml. This may indicate the need for additional crass 
WarninglThe conveyance ratio (Upstream conveyance divided by downstream canveyance~ is less than 0.1 or grea~er than 1 . 4 .  

?his may indicate the need for additional cross sections. 
warning:~he energy loss w a r  greater thsn 1.0 ft 10.3 m i .  between the current and previous cross section.  m i s  nay indicate the need ear additlanal cross sections. , 

~iver: ~ e w  ~iver Reach: Lower RS: 10.980 Profile: full capacity 
Warning:The energy equation could not be balanced wlthin the specified n w e r  oP iterations. The program used depth 

Por the water surface and continued on with the calculations. 
Warn1ng:The cross-section end points had to be extended vercisally for the computed water surface. 
WarningqThe velocity head has changed by more than 0.5 ft 10.15 ml. This nay indicate the Deed for additional cross sections. 
liarning:rhe conveyance ratio lupstream conveyance divided by downstream conveyance) is less than 0.7 or greater than 1.4. 

This may indicate the need for additional cross sections. 
Warn1ng:The energy Iosa war greater than 1.0 ft 10.3 mi. berween the current and previous cross section.  his may indicate 

the need for additional cross sections. 
Warning:~uring the standard step iterations, when the arsumed water  surface w a r  s e t  equal to critical depth, the calculated 

water surface came back below critical depth. This indicates that there is not  a valid subcritical answer. rhe program defaulted t o  critical depth. 
River: New River Reach: Lower RS: 10.917 ~rofil~: 113 flaw 

Warning:Divlded flaw computed for this crass-section. 
Warnin9:The cross-section end Points had to be extended vertically for the computed wafer surface.  
Warnin9:The velocity head has changed by mare than 0.5 ft 10.15 ml. Thia may indicate the need for additional croas sections. 
Warning:The energy loss was greater than 1.0 ft 10.3 mi. between the current and previous cross section.  his may indicate 

the need for additional cross sections. 
Rim=: New River Reach: Lower RS: 10.917 profile: 2/3 flow 

WarningiThe cross-section end Points hid to be extended vertically for the computed water surface. 
Warnin9:The velocity head has changed by more thsn 0.5 ft 10.15 ml . This may indicate the need for additional crass sections. 
Wainin9:The conveyance ratio lupstrean conveyance divided by downstream conveyance1 is less than 0.7 or greater than 1.4. 

This may indicate the need for additional crosa sectiona. 
Warnin9:The energy losr was greater than 1.0 ft 10.3 ml. between the current and previous cross section. ~ h r s  may indicate the need far additional cross sections. 

River: ~ e w  ~ivei ~each: Lower RS: 10.911 Profile: full capacity 
Warning:The cross-section end points had to be extended vertically for the computed wafer surface. 
Warningj~he velocity head has changed by more than 0.5 ft 10.15 ml. This may indicate the need far additional cmss sections. 
Werning:The conveyance ratio lu~stream conveyance divided by dawnstream conveyance) is less than 0.7 or greater than 1.4. 

~ h i r  say indicate the need for additional sections. 
Warnin9:The cross section had to be ertended vertically during the critical de~fh ~alculati~nr. 
Note: Hydra~lic jump has occurred between this cross section and the previous upstream sesiron. 

River: ~ e w  River ~each: lower RS: 10.862 profile: 113 flaw 
Warning:Diuided flow computed for this cross-section. 
Warning:The clurs-section end Points had to be extendea vertically far the computed water surface. 
Warning:~he velocity head has changed by more than 0.5 ft 10.15 "11. This may indicare the  need for additional cross sections. 
Warning:The energy 1055 was greater than 1.0 ft 10.3 m i .  between the current end previous cross section. ?his may indicate 

the need for addrtional crass sections. 
Riuar: New River Reach: Lower RS: 10.862 profile: Z i 3  flow 

Warning:Dluided flow computed for this croiis-aectian. 
Warnin9:The cross-sectlon end points had to be extended vertically far the computed water surface. 
Warnin9:The velocity head has changed by more than 0.5 ft (0.15 ml. This may indicate the need for additional crass sections. 
Warningt~he energy loss war greater than 1.0 ft (0.3 n). between the current and previous cross section. ?his may indicate the need for additional cross aecrions. 

River: New River Reach: Lower RS: 10.862 Profile: full capacity 
Warnin9:The energy equation could not be balanced within the specified number of iterations. The program used critical depth for the water  surface and continued on with the calculations. 
Wdrning:Uivided flow computed for this cross-section. 
warnin9:The cross-section end points had to be extended vertically for the computed water surface. 
Warning:The energy 101s was greater than 1.0 ft 10.3 m1. between the current and previous crass section.  his may indicate the need for additional crass sections. 
Warning:During the standard step iterations, when the assumed water surface was s e t  eiiual La critical depth, the calculated 

water surface Came back belaw critical depth. This indicates that there is n o t  a valid subciitical answer. ?he pzagram defaulted to critical depth. 
~ivsr: New ~iver Reach: lower RS: 10.803 profile; 1 1 3  flow 

Warnin9:The croar-section end points had to be extended vertically fox the computed water surface. 
Warning:The velacity head has changed by mare than 0.5 ft 10.15 m l .  This may indicate the need for additional cross sections. 
Wamin9:The energy loss was greater than 1.0 ft 10.3 a). between the current and previous cross section.   his may indicate 

the need far additionel cross sections. 
Rluer: New ~iuer Reach: Mwer RS: 10.803 Profile: 213 flow 

Wsrning:Oivided flow computed for this cross-section. 
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Warninq:The cross-jrction end Paints had t o  be extended vertically for the computed water surface. 
WarninqjThe velocity head has changed by mare than 0 . 5  it ( 0 . 1 5  mi.  his may indicate the need for additional cross sectlans. 
WarninglThe energy loss was greater than 1.0 ft 10.3 mi. between the current and previous cross section. This may indicale 

the need for addri2onal cross  sertions. 
River: New River Reach: Lower RS: 10.803 Profile; full capacl~y 

Wdrning;DiVided flow computed for this cross-section. 
Warn1ng:The crors-section end polnts had to be extended vertically for the computed water surface. 
Warning:The velocity head has changed hy more than 0.5 ft 10.15 mi.   his may indicate the need far additional crass rectlons. 
Warn1ng:The energy lors was greater than 1.0 ft 10.3 mi. between the current and prevraus crass seciron. This nay indicate 

the need for additional crors  sections. 
~ n t e :  Hydraulic jump has occurred between this cross section and the previous upstream section. 

River: Now River Reach: Lower R S :  10.599 Proflle: 113 flaw 
Warniny;Divided flow computed for this cmrs-section. 
Wurnlng:The cross-aection end points had t o  be extended vertically for the computed water  surface. 
Wurn1ng:The velocity head has changed by mare than 0.5 fi (0.15 mi. This may indicate the nsed fa= additional cross sections. 
WarninghThe conveyance ratio (upstream conveyance divided by downstream conveyance1 is less than 0.1 or greater than 1.4. 

This may indicate the need for additional cross rectiana. 
Warning:The energy loss was greater than 1.0 ft 10.3 nl. bervesn the ourrent and previous cross section.  his may ~ndicaie 

the need for additional crors sections. 
River: ~ e w  River ~ e a c h :  ~ o w e r  RS: 10.699 ~ i o f i l ~ :  213 flow 

Warn1ng:The cross-section end points had to be extended ~eifically for the computed water surface. 
Warnin9:The velocity head has changed by more than 0.5 t c  10.15 mi.  his nay indicate the nesd for additional cross sections. 
Wernlng:The energy lass was greater than 1.0 ft 10.3 mi. between the current and previous crosr section. ?hie may indicate 

the need for additional Cross se~fions. 
River: New River Reach: lower RS: 10.699 Profile; full capacity 

WarningZThe energy equation could n o t  be balanced within the specified nvhber of iterations. The program used critical depth 
far the water  surface and continued on with the calculations. 

Warning:~iuided flow computed for this crosr-section. 
Warnln9:The cross-sectlan end Points hid to be extended vertlcally for the computed water surface. 
WarningtThe energy lors was greater than 1.0 ft 10.3 mi. between the current and previous cross section.  his nay indicate 

the need far additional crass sections. 
Warnin9:DUrlng the standard step iterations, when the aslumed water surface was s e t  equal to critical depth, the calculated 

water surface came back below critical depth. This indicates chat there ir not a valid subcritical answer.  he 
program defaulted to criircal depth. 

River: New River Reach: Lower RS: 10.612 Praflle; I13 flow 
Warning;Di"ided flow camp~tsd for this cross-section. 
Warn1ng:The cross-rectian end pointr had ro be extended vertically for the computed water surface. 
Warnin9:The conveyance ratio lu~stream conveyance divided by downseream conveyance1 is lass than 0.7 or greater than 1.4. 

This may indicate the need for additional cross sections. 
Aarnin9:TtIe energy loss was greater than 1.0 ft 10.3 mi. between the current and previous cross section. This may indiaate 

m e  need for addlrional cross ssctians. 
River: New River Reach: lower RS: 10.612 Profile; 213 flow 

Warn1ng:Divided flow computed far fhlr cross-section. 
Warning:~he cross-section end points had to be extended vertically far the computed warer surface. 
Warnin9:The energy lass was greater than 1.0 ft 10.3 mi. between ths current and previous cross section. This may indicate 

the need for addiiional croes sections. 
River: New Rlvsi Reach: Lower RS: 10.612 Profile; full capacity 

warning:~ivided flaw compnted for ~ h l s  cross-section. 
Warning:~hr crors-section and pointr had to be extended vertically for the computed warer surface. 
Warning:The energy loss was greater than 1.0 ft 10.3 mi. between the current and previous crosr section.   his nay indicate 

the need for eddltionai cross sections. 
Note :  Hydraulic jump has occurred between fhir cross section and the previous upstream sectian. 

River: ~ e w  River ~each: mwer xs: 10.511 ~rofile: 113 flow 
Warn1ng:oivided flow computed for Chis crass-section. 
Warning:The crass-section end Palnta had t o  be extended vertically for the computed water surface. 
WarninwThe energy loss was greater than 1.0 ft 10.3 mi. between the current and previous cross section. This may indicate 

the need tor additional cross sections. 
Rluer: New River Reach: Lower RS: 10.517 Profile: 213 flow 

Warning:Divided flow computed for Chis crass-section. 
WarningtThe cross-section end paints had t o  be extended vsrtically for the computed water surface. 
warning:~hs energy lass was greater than 1.0 ft 10.3 mi. between the current and previous cross section.  his may indiaa~e 

the need far additional cross 3sctions. 
River: ~ e w  River ~each: lower RS: 10.517 profile: full capacity 

Warn1ng:nivided flow computed for this cross-section. 
Warning:The cross-section end points had to bs extended vertically for the computed water surface. 
Warning:The energy lass w a r  greater than 1.0 ft 10.3 mi. between the current and prsviovs cross sectian. ~ h r s  may indicate 

the need for additional crors sections. 
River: New River Reach: lower RS: 10.443 Profile: 113 flow 

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

River: ~ e w  River Reach: ~ a w e r  3 :  1 .  ~rofile: 213 flaw 
WarningiDividBd flow computsd for this cross-section. 
Wsining:The cross-section end polnts had to be extended vertically far the computed water surface. 
Werning;The velocity head has changed by more than 0.5 rt 10.15 mi. Thir nay indicate ?he need for addillanal crass sections. 
Warn1ng:The energy loss was greater than 1.0 ft 10.3 mi. between the current and previous croar section.  his nay indicate 

the need for additional cross sections. 
River: ~ e w  ~iver ~each: ~ a w s r  RS: 10.443 profile; full capacity 

Warning:Dividsd flow computed for this crass-section. 
Warning:~he crass-section end pointr had t o  be extended vsrtically for the computed water surface. 
4Iarning:lha velocity head has changed by more than 0.5 fi 10.15 mi.  his nay indicate the need for additional cross sections. 
Warn1ng:~he energy loss was greater than 1.0 ft 10.3 .I. between the current and previous cross section. Thir may indicate 

the need for addirional cross sections. 
River: New River Reach: Lower RS: 10.348 Profile: 113 flaw 

Wirning:The energy loss was greater than 1.0 it 10.3 mi. between the current and previous cross  section. This may indicate 
the need for additional crasa sections. 

Note: Multiple critical depths were found at t h l ~  location.  he critical depth with the lowest, valid, water surface was 
,nerd. 

River: New River Reach: Lower RS; 10.348 Profile: 213 flow 
Warn1ng:The cross-section end points had to be extended vertically for the computtsd water surface. 
Warnin9:Ths energy lass was greater than 1.0 ft 10.3 mi. between the currant and previous cross section. This may Indicate 

the nsed for additional cross sections. 
 ate: ~uitipls critical depths were found a t  this location.  he critical depth with the lowest, valid, warer surface *as 

used. 
River: New River Reach: Lower RS: 10.348 Profile: full ca~acley 

Warn1ng:oivided flaw compured for this cross-section. 
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~irning:~he cross-section end points had to be extended vert~celly for the computed water surface. 
Waminq:The energy 108s was greater than 1.0 ft 10.3 m;. between the current and previous cross section. T h i r  nay indicate 

the need far additional cross sections. 
~ o t e :  Muitlple critical depths were found at this location. The critlcal depth ~ i t h  the lowest, valid, waier ="riace 

usen.  ~.-. 
~iver: N ~ W  River Reach: Lower RS: 10.211 Profile: 113 flow 

8arning:~he energy loss was greater t h a n  1.0 t t  10.3 m i .  between the cuirenL end previaus cross section. This nay indicate 
the need for additional cross sections. 

Note: Multiple critical depths were found at this location. The critical depth wirh the lowest, valid, waier surfece waJ 
used. 

River: New River Reach: Lower RS: 10.211 Profile: 213 flaw 
Warning:Divided flow computed for this cross-section. 
Warning:The cross-rection end Points had to be extended vertlceily for the computed water surface. 
N O L ~ :  Multiple critical depths were found at this location. l he critical depth with the lowest, valid, water surcace 

used. 
~ i ~ e r :  ~ e w  River Reach: Lower RS: 10.271 ~rofile: f u l l  capacity 

Warning:Oiuided flow sanDuted for Lhis cr0s8-5ection. 
warninri:~he crass-section end Doinla had to be extended vertically for the computed water surface. 
Note: Multiple critical depths were found at this locario>r.  he critical depfh with the lowest, valid, water surface was 

..-.A ""a". 

R ~ v e r :  ~ e w  River Reach: Lower RS: 10.176 Profile: 113 flow 
warnin4:~ivided flow computed for Lhis crass-section. 
warning:rhe snergy loss was greater than 1.0 ft 10.3 mi. beween the cuiren~ and previous cross section.   his nay indicate 

the need for addiLiona1 crass sections. 
Note: 14ultiple critical depths were found a t  this location. l he critical depth with the lowest, valid, vater surface wag 

used. 
~iver: ~ e w  ~iver Reach: bower Rs: 10.176 Profile: 213 flow 

Warning:Divided elow ConPuted for fhls cross-section. 
warning:The rioss-section end points had to be extended vertically for the computed warer surface. 
warnin4:~he conveyance ratio lupstrean conveyance divided by downstream conveyance) is less than 0 . 7  or greater than 1.4. 

  his may indicate the need far additional cross sections. 
~ote: Wuliiple critical depths were found at this location. The critical depth wirh the lowest, valid, water surfice was 

..--A 

River: New River Reach: Lower RS: 1 0 . 1 7 6  P r n ? i l n .  f l ,?l r.n.rir.. 

River: New River Reach: Lower RS: 10.096 Profile: 1/3 flow 
Warning:Divided flow calnputed for this crosr;-section. 
Warning:The energy loss was gieatei than 1.0 ft 10.3 m;. between the cvrreni end previous crass section. Tnrs may indicate 

the need for sdditional cross sections. 
~iver: New ~iver Reach: Lower Rs: 10.096 ~rafile: 213 f l o w  

Warn1ng:The cr~~S-JBcTion end paints had to be extended vertically for the computed water surface. 
~iver: New River Reach: Lower RS: 10.096 Profile: full capacity 

Warning:The crasa-section end points had to be extended vertically for the computed water surface. 
~ i v e r :  New ~iver Reach: Lawer RS: 9.991 profile: 213 flow 

Warnin9:The cross-section end Points had to be extended vertically for the computed water surface. 
River: New n l v e i  Reach: Lawer RS: 9,997 Profile: full capacity 

Warnin9:The cross-section end points had t o  he extended vert~cally fax the computed water surtace. 
River: New Rlvei Reach: Lawer RS: 9.984 Proirle: full capacity 

Warning:The crors-section end points had to bs extended vertically for the computed water surface. 
Warning:The velocity head has changed by mare than 0.5 fi 10.15 mi. This may indicate the need far additional sroas sections. 
Warning:The conveyance ratio iupstream conveyance divided by downrtrean conveyance! is less than 0 .7  or gieater than 1.4. 

This may indicate the need for additional cross sections. 
River: New Rlver Reach: Lower RS:  9.971 Profile: 213 flow 

Note: Yarnell answer is not valid if the wafer surface is above the low chord or if there is weir flow. The Yarnell answer 
her been disregarded. 

Note: The downstream water rurface is below the minimum elevation for pressure flow. The sluice gate equations were 
Fnr "*#*<,>7-  +In" ... -. - - - - . - . - - . . . 

River: New Rlver Reach: Lawer RS: 9.971 Profile: 213 f lnu i l n ~ r r ~ ~ r n  
~ 

Note: FOP the cross section inside the bridge at the upstream end, the wafer  surface and energy have been projected riam 
t h e  upstream cross sectlan. The relected bridge modeling method does not compute answers inside the bridge. 

~ i v e r :  ~ e w  ~ i v e r  Reach: Lower RS: 9.971 ~zofile: 213 flaw ~ownrtream 
Note:  or the cioar section inside the bridge a t  the downstream end, the water surface and energy have been projected from 

the downstream cross sectLon. The selected bridge madeling method does n o t  conpure answers inside m e  bridge. 
Riuer: New River Reach: Lower RS: 9 .971  Profile: f u > l  ~ ~ n s ~ ~ ~ ~ ~  - ---- ------., 

Note: Yarnell answer is not valid if the water surface is above the low chord or if there is weir flow.  be yarnell 
has been disregarded. 

Note:  oment tom answer is not valid if the water surface is above the low chord or if there 18 weir flaw.   he 
answer has been disregarded. 

Note:   he downstream water surface is below the mininun elevation f o r  preaJUre flow. The sluice gate equations were used 
far aressure flow. 

Riuer: New River Reach: Lower RS: 9.971 Profile: full capacity upstream 
Warning:The energy loss was greater than 1.0 it (0.3 m!. betusen the current end previous cros. section.  his nay indicate 

the need for additional crass sections. 
Note:   or t h s  cross section inside the bridge at the upstrean end, the warer surface and energy have been projected froin 

the upstream cross section. The selected bridge modeling method does not compute answers inside the bridge. 
River: New River Reach: Lower RS: 9.471 Profile: full capaclry navnstrezim 

Warning:me velocity head has changed by more than 0.5 ft 10.15 mi. ~ h i a  may indicate the need for additional cross sections. 
Warning:The conveyance ratio (upstream conveyance divided by downstream conveyance; is lesr than 0.7 or greater than 1.4. 

Thir may indicate the need for additional cross sections. 
Note: For the cross section inside the bridge at the downstream end, the water surface and energy have been projected from 

the downstream cross section. The selected bridge modeling method does n o t  compute answers inside the bridge. 
River: New River Reach: Lower RS: 9.953 Profile: 1/3 flow 

Wern1ng:The velocity head has changed by more than 0.5 Pt 10.15 mi. This may indicate the need for additional cross sectrans. 
Warning:The conveyance ratio lupstream conveyance divided by downstream canveyence! is less than 0 .1  or than 1 . 4 .  

This may indicate the need for additional cross sections. 
Warning:The energy loss was greater than 1.0 ft 10.3 m i .  between t h e  current and previous cross sectian. s his may indicate 

the need fur additional cross sections. 
'vex: New River Reach: Lower RS: 9.953 profile: 213 flow 

Waming:~ha velocity head has changed by more than 0.5 ft 10.15 mi.  his may indicate the need for additional crass ~e~ti~,,~. 
W=ming:The conveyance ra t io  IuPstrean conveyance divided by downstream conveyance; is lesr than 0.7 or greater than 1.6. 
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ThlS may indicate the need far ilddltional crass sections. 
warninq:~he energy losa was g r e a t e r  than 1.0 t t  10.3 m). between the and previous cross section.  his may indicate 

the need for additional crosr sections. 
~iver: ~ e w  ~ i v e r  ~ a a c h :  m w e r  RS: 9.953 profile: full capacity 

wainlng:niuided flow computed for this crass-section. 
Warn1ng:The velocity head has changed by mare fhan 0.5 ft ( 0 . 1 5  m]. This may indicate the need far additional Erarr aections. 
~arning:~he conveyance ratio (upstream divided by downstrean, is less than 0 . 1  or greater fhan 1.4. 

 his may indicate the need for sdditlonal crorr sections. 
waming:~he energy loss was greater rhan 1.0 f r  10.3 nl. between the current and previous cross s e c t l m .  This may indicate 

the need for additional cross rectians. 
River: New River Reach: Lower RS; 9.908 Profile; 113 flow 

warningz~he energy equation could not be balanced within the specified number of iterations.  he program "red critics1 depth 
for the wate i  surface and continued on with the calculations. 

Warning:Divided flow computed for this cross-section. 
warn1ng:~he energy loss was greater than 1.0 fr 10.3 ml. between the =orrent and previous crosr section. This nay indicate 

the need far additianal cross secflona. 
warn1nq:During the standard step iterations, when the assumed water surface was set equal to critical depth, the calculated 

water surface came back below critical depth. a his indicefa. that there is not a valid rubcritical answer. The 
program defaulted to critical depth. 

River: New Rlver Reach: lower Rs; 9 . 9 0 8  Profile: 2 1 3  flow 
warning:~he energy equation could not be balanced wirhin the specified number of iterations. The program used critical depth 

for the water surface and continued on with the ca~cuiations. 
~arning:~he velocity head has changed by more than 0.5 ft (0 .15  n). ~ h ~ s  may indicate the need for ilddltional cross sections. 
Warning:The energy lass was greater khan 1.0 f t  (0.3 m). between the current and previous cross section. This may indicate 

the need far additionel crass aecfions. 
warning:~uring the  standard arep iterations, when the assumed warer surrace was set equal to critical dspth, the calculated 

water surface cams back below critical depth. ?his indlcntes that there is not a valid subcritical answer. The 
program defaulted to critical depth. 

River: New River Reach: lowsr RS: 9.908 Prafile: full capaclty 
warning:~he energy equation could not be balanced within the spscifisd number of iterations.  he program selected the water 

surface that had the least amount of error between carnputsd and assumed valuss. 
warning:~he velocity head has changed by -re than 0 . 5  it 10.15 m). m i s  indicate the need for additional orass sections. 
warni"g:~he energy loas was greater than 1.0 ft (0.3 mi. between the ="?rent and previous crose section.  his may indicate 

the need for additional cross sections. ' 
~arning:~uring the standard .rep iterations, when the assumed water ~ u r i e c e  war set equal to critical depth, the calculated 

water  surface cane back below critical depth. This indicates that there is not B valid subcritical answer. The 
piagrarn defaulted Lo critical depth. 

River: New River Reach: Lower RS: 9.889 Profile; 113 flow 
warning:~ha velocity head has changed by than 0.5 ft 10.15 m i s  nay indicate the need for additional crass sections. 
warning:~he energy loss was greater thsn 1.0 ft ( 0 . 3  mi. between the current and previous cross section. Thir may indlcafe 

the need far edditlonal cross sections. 
River: New River Reach: Lawer RS: 9.883 Profile: 2/3 flow 

warning:~he vslaciry head has changed by more then 0.5 ff (0.15 " ) .   his may indicate the need for additional cross sections. 
~arn1ng;~he energy loss was greater fhan 1.0 fi 10.3 mi. between the current and previous crosr section. This may indicate 

the need for sdditranal crass ~ecrians. 
River; New River Reach: Lower RS: 9.889 Profile: full capacity 

warning:~he velacity head has changed by mors than 0.5 ft 10.1; ?his may indicate the need for addirional crass sections. 
Warnin4;The energy lor3 was greater than 1.0 ft (0.3 m ) ,  between the ~ u r r e n r  and previous crors sectlan. Thir nay indicate 

the need for additional crosr sections. 
River: New Rivsr Reach: Lower Rs: 9 . 1 9 4  Profile; 113 flaw 

warning:~he velocity head has changed by than 0.5 ft (0.15 *his may indicate the need for additional c r o s r  sections. 
warning:~he conveyance ratio iuprtream conveyance divided by downstream conveyance) is less than 0.7 or grsater than 1.4. 

This nay indicate the need for additional cross sections. 
warning:~he energy lass was greater than 1.0 r t  10.3 n) .  between the and previous crass section. This mry indicate 

the need for additional crass sectlona. 
m i e :  ~ydraulic jump has occuriad between this cross section end the previous upstream rectzan. 

~ ~ v e r :  ~ e w  ~iver ~each: Lower RS: 9.794 ~rofile: 213 flow 
warning;~he energy equation could not be balanced within the specified number of iterrtions. The program selected the w a t e i  

surface that had the lsaat amount of error between computed and assumed values. 
Warning;The velocity head has changed by mare than 0.5 et (0.15 T ~ I S  may indicate the nsed for additional cross aections. 
wnrnlng;~he conveyance rario luparrean conveyance divided by downstream conveyance) is less fhan 0.7 or greater than 1.4. 

 his may indicate the need for additional c m s s  sections. 
werning;~hs energy loso was greater than 1.0 ct 10.3 m i .  between the ~urrent and previous cross section. Thir may indicate 

the need for additional cross sections. 
wsrning:ourlng the standard step iterations, when the assumed water surfecs was set equal to critical depth. the calculated 

warer surface came bask below critical depth.  hi^ indicates that there is not a valid subcritical answer. The 
program defaulted to critical depth. 

Rivsr: New River Reach: Lawer RE: 9.794 Profile; full capacity 
Warning;The velocity head has chsnged by more than 0 . 5  ft (0.15 rn). T h i ~  may indicate the need for additional c r o r s  sections. 
warning:~he energy loss was grssksr rhan 1.0 ft (0.3 between the current and previous crosr nection.  his may indicate 

the need far additions1 crass sectiana. 
River; New River Reach: Lower RS: 9.692 Profile: 1/3 flow 

warningv~he velocity head has changed by more thsn 0.5 fr 10.15  his nay indicate the need for additional cross sections. 
~arninq:~he conveyance ratio iup~rream conveyance divided by downstream conveyance) is less than 0 . 7  or greater than 1.6. 

~ h l s  nay indicate the need far additional cross sections. 
warningx~he energy lass was greater than 1.0 ft 10.3 mi. between the ~urrsnt and previous crass section. Thia may indlcate 

the need for additional crass sectionr. 
River: New River Reach: Lawer RS: 9.692 Profile: 213 flow 

warn1ng:~he velocity head has changed by than 0.5 ft (0.15 R ) .  ~ h i r  may indicate the need for additional crors sections. 
warning:~he conveyance ratio iupstream canveyancs divided by downstream conveyance) is lerr than 0.7 o r  greater than 1.4. 

This may indicate the need for additional cross seotians. 
warning:~hs energy loss was greater than 1.0 ft io.3 m) . between the and previous crass rsctinn. This may indicate 

the need for additional crass sections. 
N ~ T ~ :  Hydraulic jump has occurred between this cross section and the previous upstream section. 

~ i v ~ r :  N ~ W  ~iver ~each: ~ a w e r  RS: 9.692 profile: full capacity 
warning:~he velocity head has changed by more than 0.5 rt 10.15 m i s  may indicate the nsed far  sdditionel crors sections. 
warning:~he conveyance ratio lupstrearn conveyance divid~d by downstrean conveyance) is leas than 0.7 o r  greater then 1.4. 

m i s  may indicate the need for additional c iora  sections. 
Warning:The energy lass was greater than 1.0 ft 10.3 n). between the current and previous crarJ section. Thia may indicate 

the need for additional crass 38ctionr. 
~ ~ t * :  ~ydrauiic jump has .scurred between rhls and the prsvious upatream rsctron. 

River: New River Reach; Lawer RS: 9.592 Profile: 113 flow 
Warning:The velocity head has changed by more than 0.5 fr i0.15 "1.  his nay indicate the nsed for additional crass sections. 
werning:~he conveyance ratio luporresm conveyance divided by dawnstreern conveyance) is less than 0.7 or greater than 1.4. 

This may indicate tha need for additional crase sections. 
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Warning;Divlded flaw computed for rhis cross-section. 
werning:~he velocity head has changed by rnors than 0 . 5  it 10.15 m ~ .   his may indicate the need for additional crors sections. 

warn1nq:~he conveyance ratio [upatream conveyance divided by downstream conveyance) is less than 0.7 or greater than 1 .<.  
This may indicate Lhe need far additional cross sections. 

~ i u e r ;  new ~ i v ~ r  ~each: ~ a w e r  RS: 8.977 Profile: full capacity 
warning:~hs velacity head has changed by more rhan 0.5 ft 10.15  his may indicate the nsed far additional cross sections. 

~iver; ~iver ~each: bower RS: 8.936 Profile; 113 flow 
~arning:~he veiosity head has changed by nore thsn 0.5 ft lo.~i WJ.  his may indicate the need for addrtional cross sections. 
warning:~hs conveyancs ratio iupiirean conveyance divided by downstream conveyance] is less than 0 . 7  o r  greater Lhan 1.4. 

Thir may indicate the need for additianal cross sections. 
Waining:The energy loss was than 1.0 ft 10.3 ml. barween the current and previous cross section. This may indicate 

the nee3 for additional cross sections. 
u V e r :  N~~ ~i~~~ ~ e ~ ~ h :  lower RS: 8.936 Profile: 213 flow 

~arning:~he velocity head has changed by mare than 0.5 it 10.15 IN).  his mey indicate the nsed for additional cross sections. 
~arning:~he conveyance ratio  upa at ream conveyance divided by dawnatream conveyance) IS leas than 0 . 7  o r  greater than 1.4. 

This may indicate the need for addiclonal cross sections. 
warning:~he energy l a s s  was greater than 1.0 fr 10.3 between the current and previous crass section. This may indicste 

the need for additional crass 3sctions. 
xiver: NW R ~ W Z  ~ e ~ h :  ~ o w s r  RS; 8.936 ~rofile: full capacity 

warning:~he velocity head has changed by m r e  than 0.5 fr 10.15 r n ~ .    his may indicate the need for edditlonal crass sections. 
warning;~he conveyance ratio (upstream conveyance divided by dawnstream conveyance1 is less thsn 0.7 or giester than 1.4. 

This may indicate the need for additional cross sections. 
warning:~he energy lose was grp8ter rhan 1.0 EL 1 0 . 3  m]. between the and previous crosa section.  his may indlcate 

the nee* for additional cross sections. 
~ i ~ ~ ~ ;  new R I V ~ I  ~each: ~ o w e r  RS: 8.883 Profile: 113 flow 

Warn1ng:The energy loss was greater rhan 1.0 ft 10.3 m]. between the cvireni end previous crors  section. This nay indicate 

the need for addiLlona1 cross secilonr. 
River: New River Reach: Lower RS: 8.883 PPOfile: 213 Plow 

warning:~he energy loss w a r  greafsr than 1.0 ft 10.3 mi. between the and previous crors section. This may indicate 

the need for additional crors sections. 
~ i ~ ~ ~ :  wew R I ~ ~ ~  ~each: ~ a ~ s r  RS: 8 . 8 8 3  Profile: full capacity 

warning;~he energy equation could not be balanced ~ i k h i ~  the specified at iterations. '?he program used critical dspth 
for the water surface and continued on with the calculations. 

~arning:~he energy loas was greater than 1.0 ft 10.3 ml. betwsen the and previaua cross section. Thia mey indicate 

the need far additional cross sections. 
warning:ourinq the standard =tep iterations, when the water was set equal to crltical depth, the oalculated 

surface came back below critical depth. m i s  indicates that there is not a valid subcritical answer. The 

progiam defauitsd to critical depth. 
~ i ~ ~ ~ ;  wew uver ~each: ~owsr RS: 8.~07 Profile: 113 flow 

warninq:~he energy equation oould not be balanced "ifhi" the specified number of iterations.   he program used critical depth 
for the water surface and continued an With the ~~~culations. 

warnin9:me velocity head has changed by more than 0.5 ft io.li m i s  indicate the need far addltional cross sections. 

warning:~he conveyance ratio lupsrrenm conveyance dividsd by downsiream conveyance] is less then 0.7 or greater than 1.4. 
 his nay indicate the need far addltional cross sections. 

warning:~he energy loss was greater Lhan 1.0 fr 10.3 nl. between the currsnt and previous crors section. Thia may indicate 

the need for additronsl cross sections. 
~ ~ ~ i ~ g ; ~ ~ ~ i n g  the standard step iterations, when the essuned warer surface was s e t  equal to critical depth, the calculated 

surface =ame back below critical depth. m i r  indicates that there is not a valid subcritical anawer. The 

program defaulted to critical dspth. 
~ i ~ ~ ~ ;  N W  R~V*I ~each: lower RS: 8.801 Profile: 213 flow 

warning:~he energy equation could not be balancsq within the specifled of iterations. The program used critical depth 
for the water surface and continued on with the calculations. 

Warning:The velocity head has changed by more than 0.5 EL 10.15 rn]. This may indicate the need for additional crass sections. 

warning:~he conveyance ratio [upreream conveyanca divided by downerreaa conveyance1 is less than 0.7 or greater than 1.4. 
 his may indicate the need tor additional cross sections. 

warnlng;~he energy loss war greater than 1.0 rL (0.3 XL). between the current and previous crass section. This may indicate 

the need far additional crass sections. 
Warning;ouring the standard step ireratinns, whah the assumed water surface was set equal to critical depth, the calculated 

w s t s r  surface came back below critical d*~th.  hi^ indicates that there is not a val-id rubcritical answer. The 

program defaulted to critical depth. 
x.iver: N=W niver ~esch: Lower RS: 8.807 Profile: full capacity 

wsrning:~he energy lass was greater than 1.0 ft (0.3 bstween the current and previous cross ~ection. This may indicate 

the need for additimal cross rection5. 
~ i v ~ r :  N ~ W  niver ~eech: ~ o w e r  RS: 8.731 Frofile: 113 flow 

uote: ~~draulic jump has occurred betwssn this cross and the previous upstream section. 
~ 1 " ~ ~ :  N~~ R ~ W X  ~each: Lower RS: 8.731 Profile; 213 flaw 

~ ~ t ~ ;  ~ ~ d ~ s u l i ~  jump has occurred between rhis crass and the previoua upstream section. 

~iver: ~ e w  River ~each; Lower RS: 8.731 Profile: full capacity 
~ ~ t ~ :  nydravlic jump ha. occurred betwssn this cross 3ection and the previous upstream section. 

mver: mw R I V ~ Z  ~ e @ ~ h ;  ~ a w e r  RS: 8.655 Profile: 113 tiow 
~ ~ ~ ~ i n ~ : ~ h e  velacity head has changed by mare than 0.5 ct 10.15 ~ h l s  may indicate the need for additional crass  aectlons. 

warning;~he conveyance ratio [upstream conveyance divided by downstream conveyancel ie l e r a  thsn 0.7 or greater than 1.4. 
lhis ,nay indicate the need for additiansl cross seclione. 

~ ~ e n i n g : ~ h e  energy loss waa greater than 1.0 CL ( 0 . 3  m]. herween the and previous cross section. This may indicate 
the nsed for additional cross oectians. 

River: New River Reach: Lawer RS: 8.655 Profile; 213 flow 
warning:~he velocity head has changed by nore than 0.5 ft 10.1s ml. m i r  nay indicate the need for additional cross sections. 

~arn1ng:~hs conveyance ratio [upstream conveyance divided by downstream conveyance) is less thaq 0.7 o r  greater than 1.4. 
This may indicate the need for additional cross sections. 

warning:~he energy lass was wester than 1.0 ft 10.3 batween the and previous crass section. Thir may indicate 

the need for additlanai crass sections. 
~iuer: ~ e w  ~iver ~each: ~ o w e r  RS: 8.655 Profile: full capacity 

warning:~he velocity head ha. changed by more than 0.5 ft 10.15 mi. ~ h i a  may indicate the nsed for additional cross section*. 

warning:~ha conveyance ratla lupsrrsarn canveysn~~ divided by down$rream conveyancel is less than 0.7 or greater than 1.4. 
  his may indicate the need for additianal cross sections. 

warning:~he energy lass was greater than 1.0 ft 10.3 m]. betwesn the and previous crass aection.  his may indicate 
the need for additional crass sections. 

~ i ~ ~ r :  N=W ~ i ~ e r  neath: LOW.= RS: 8.548 Profile: 113 flow 
Waroia4;~hs energy equation could oat be balanclld within the number of iterations. The program used critical depth 

for the water surfaos and continued on with the calculations. 
wsrning:~he velacity head has changed by more than 0.5 rt (0.1s m ) .  =his may indicate the need far additional cross sections. 

warning:~he conveyance ratio lupstream conveyante divided by downstream conveyance1 is less than 0.1 or greater then 1.4. 
v his nay indicate the nsed fox additional cross asctiona. 

warning;~hs energy loss was greater than 1.0 fc (0.3 m). between the and previous cross section. This may indicate 

the need for cross sectlona. 
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used. 
River: Rock Creek Reach: Spiilway RS: 4 . 6 4 1  Profile: 213 flow 

War"in4:Di"ided flow conpuLed for this crosa-section. 
Warn1ng:The velocity head hss changed by more than 0.5 ff (0.15 mi. This may indicate the need for additional E1084 58~ti0"~. 
~ ~ r n i n g ; ~ h ~  energy loss was than 1.0 ft 10.3 between the currsnr and pieviour cross section.  his may indicate 

Che need for additional cross sections. 
N ~ L B :  NUILIDI~ critical depths wera found at rhia location.   he critical depth with the lowest, valid, water surface was 

used. 
Riuer: Rack Cieek Reach: Spillway R5: 4.641 Profile: full capacity 

warning;Divided flaw computed far this croas-section. 
warning:Ths veloclry head has changed by mare than 0.5 fr (0.15 m ~ .   his nay indicate the need for additional crosr section:. 
varning:~he snergy loss w a s  qr~ater than 1.0 ft 10.3 .I. between the and previous cross sectlon. This may indicate 

the need far addifronai crosr sections. 
~ o t e :  Nultipie critical depth3 were found thrs  at at ion. 7he depth with the lowest, valid, watsl surface was 

uaed. 
River: Rock Creek Reach: Spillway RS: 4.543 Profile; 113 flaw 

Warning;Divided flow canpuLed for this cross-section. 
warning;~he head has =hanged by more than 0 . 5  ft (0 .15  ml. m i s  m y  indicate the nesd for additional cross sections. 
warning:~he energy lor5 was than 1.0 f~ (0.3 n),  between the and previous cross section.  his may indicate 

the need for additional crosr sections. 
~ o i e :  nuiiiple critical depths were found a t  this locarion. me depth with the lawsst, valid, water surface was 

used. 
~ i ~ ~ ~ :  ~ o c k  creek ~each: spiilway RS: 4.543 profile: 213 flaw 

War"ing:D'"lded flow computed for this cross-ssotion. 
varning:~he velacity head has changed by than 0 . 5  ft 10.15 m i s  indicate the need for additional cross sections. 

werning;~h~ energy loss war greater than 1.0 fr 10.3 between the and previous srosa section. This may indicate 

the need for edditional cruas sections. 
 ate: Multiple critical depths were round at this location.  he depth with the loweat, valid, water surface was 

used. 
River; Rook Creek Reach: Spillway RS: 4.543 Profile: full capacity 

Warnlng:DI~lded flow computed far this cross-section. 
Warning:The velocity head has changed by more rhan 0.5 ft (0.15 ml . Thi. may indicate the need for additional croes sections. 
warning:~he energy loss war greater rhan 1.0 it (0.3 ~ 1 .  herveen the and cross section.  his nay indicate 

fhs need for additional crass sections. 
~ o t e :  ~ulriple depths were found at this location. me depth with the lowest, valid, water surface was 

used. 
River: Rock Creek Reach: Spillway RS: 4.448 Profile; 113 flaw 

warning:oivided flow computed for this cross-section. 
w~irning:~hs conveyance rat io  (upstream conveyance divided by downstream ~~nveyance) is less thsn 0.7 or grsatsr than 1.4. 

This may indlcaLe the need for additional crass sections. 
~ e r n i n g : ~ h ~  energy lass was greater than 1.0 ft (0.3 between the current and previous crass section.  his may indicate 

the "eed for additional crass sections. 
~ o i e :  Nulripie critical depths were found at this iocation. critical depth with the lowest, valid, water surface was 

used. 
~ o t e :  "ydrauli~ jump has occurred between this cross s~crion end the previous upstream section. 

River; Rock Creek Reach: Spillway RS: 4.448 Profile: 213 flow 
Warning:ni"ided flow computed for this cross-section. 
warning:?he velocity head has changed by mre than 0.5 ft 10.15 ~ h i r  may indicate the need for additional cross rectionr 

~ a r n i n g : ~ h ~  conveyance (upstream conveyancs divided by dawnr~rean ~~~veyancel is less than 0.7 a= greater than 1.4. 
This may indicate the nesd for additional cross recLionr. 

warning:me energy loss was greater than 1.0 ft 10.3 .I. between the and previous cross section.  his may indicate 

the need €or additional cross sections. 
wore: Multiple critical depths w e r e  found a t  this location.  he critical depth with the lowest, valid, water surface was 
~ ~ ~ 

"red. 
#ore: ~ydrauli~ jump has occurred between this cross section and the previauii upstrean section. 

~ i ~ ~ r :  ~ o c k  creek ~each: spillway RS: 4.448 Protile: full capacity 
WarningXDivided flaw computed for this crass-section. 
~aining:~he cross-section end points had to be extended vertically for the computed water surface. 
~erning;Tha velocity head has changed by more thsn 0 . 5  fi 10.15 m]. This may indicate the need far additional cross sections 
~arning:~he conveyance ratio lupstrsam oanveyance divided by dawnstream conveyance1 is l e s s  than 0.7 or greater than 1.4. 

This may indicate the need for additional cross sections. 
Warning:The energy lass was greater than 1.0 Ct (0.3 rn]. between the current and previous cross section.  his may indicate 

the need for additional cros. ~ectlans. 
N O ~ B :  Multiple critical depths were found at this location.  he mitical depth with the lowest, valid, water surface wan 

used. 
~ o t e ;  ~ydraulic jump has occurred between this cross saction and the previous upstream section. 

~iver; Rack Creek Reach: Spillway RS: 4.353 Profile: 113 flow 
warning:~he energy loss was greater than 1.0 ft 10.3 between the c~rrsnt and previous cross section. This may indicate 

the need for addifionel crosa sections. 
~iver: Rack Creek Reach: Spillway RS: 4.353 Profile: 213 flow 

warning~~he energy loss was greater than 1.0 ft 10.3 w .  between the current and prsviou~ cross section. This may indicate 

the need for additional cross sections. 
River; Rock Creek Reach: Spillway RS: 4.353 Profile: full capacity 

warning:~he energy lors war greater than 1.0 ft 10.3 w ,  between the and previous cross section. This may indicate 

the need Lor additional cross aections. 
~iver: Rockcreek Reach: Spillway RS:  4.261 Profile: 113 flow 

warning~~he energy loss was greater than 1.0 ft 10.3 between the current and previmue cross rectim. This may indicate 

.the need for additional crosa aections. 
River; Rack Creek Reach: Spillway RS: 4.261 Profile: 213 flow 

warn1ng:~he energy losr was greater than 1.0 ft 10.3 rn). between the current and previous crasr section. This may indicate 

the need for additional cross sections. 
niver; ~ a c k  creek ~sach: spillway RS: 4.261 Pmfiie: full capacity 

~ . ~ i n n . m h ~  anpro" loss was axeater than 1.0 ft (0.3 "1. betveen the curren~ and previous cross section. This may indicate .,. ~. ~ - 
the need for addrtional crass sections. 

~ i ~ ~ r :  ~ a c k  Creek ~each: spillway Rs: 4.148 Profile: full capacity 
warning:~hs energy laas was greater than 1.0 ft (0.3 between the current and previous crasr section. This may Indicate 

the need for additional croes sections. 
Riuer: Rock Creek Reach: Spillway RS; 4.101 Profile: 113 flow 

warningi~hs energy laas was greater than 1.0 ft (0.3 between the current and previous crass section. This may indioate 

the  need for additional cross sections. 
River: Rock Creek Reach: Spillway RS; 4.101 Profile: 213 flow 

warning:mvided flow computed for this cross-section. 
warning:~he energy losr was greater than 1.0 ft (0.3 rnl. between the ~ u r r e n t  and previous cross section. This nay indicate 

the need for additional crors sections. 
~ i v e r :  ~ o c k  creek ~ e a ~ n :  spillway RS; 4.101 Profile: full capacity 
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wirning:~he enerqy lass was greater than 1.0 f t  10.3 m). bet reen  the current and previous crosn section. This nay indicate 
the need for additional crass  sectLon$. 
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Community: Glendale, Arizona 

i Peoria, Arizona 
County: Maricopa 
State: Arizona 

study Contractor: Stantec Consulting, Inc. 
Patrick Ellison, P.E. 
7776 Pointe Parkway West, Suite 290 
Phoenix, AZ 85044 
602-438-2200 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
New River Dam 

Spillway Inundation Study 
FCD: 97-04 

Flood Control District of Maricopa County 
.............................................................................. 

Future and existing condition HEC-RAS models are developed for New River from 
the confluence with Skunk Creek to the New River Dam. Inundation limits are 
based on the future condition model. The existing condition model is for 
reference purposes only. 

Future Condition HEC-RAS model file information 

F i l e  Name F i l e  T y p e  F i l e  D a t e  
Pmf .prj Project 20 March, 2000 
Pmf .pO2 Plan 20 March, 2000 
Pmf .go1 Geometry 20 March, 2000 
Pmf.fO1 Steady flow 20 March, 2000 
Pmf . r02 Input 20 March, 2000 
Pmf.o02* ASCII output 20 March, 2000 
Pmf.rep* Formatted output 20 March, 2000 

Existing Condition HEC-RAS model file information 

F i l e  Name 
Expmf . prj 
Expmf .pol 
Expmf ,905 
Expmf . f 04 
Expmf .p03 
Expmf . g0 1 
exprnf .f01 

F i l e  T y p e  
Project 
Plan 
Geometry 
Steady flow 
Plan 
Geometry 
Steady flow 

F i l e  D a t e  
1 October 1999 
1 October 1999 
1 October 1999 
1 October 1999 
1 October 1999 
1 October 1999 
1 October 1999 

Notes 
* :  Files are compressed using Winzip 

For a complete description of the HEC-RAS model refer to section 4.1.2 of the 
Technical Data Notebook. 
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Community: Glendale, Arizona 
Peoria, Arizona 

County: Maricopa 
State: Arizona 

Study Contractor: Stantec Consulting, Inc. 
Patrick Ellison, P.E. 
8211 S. 4ath street 
Phoenix, AZ 85044 
602-438-2200 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
New River Dam 

Spillway Inundation Study 
FCD: 97-04 

Flood Control District of Maricopa County 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Future and existing condition HEC-RAS models are developed for New River from 
the confluence with Skunk Creek to-the New River Dam. Inundation limits are 
based on the future condition model. The existing condition model is for 
reference purposes only. 

Future Condition HEC-RAS model file information 

F i l e  Name F i l e  Type F i l e  D a t e  
Pmf . ~ r i  Proiect 29 June. 2000 . 
Pmf .p02 Plan 29 June, 2000 
Pmf.gO1 Geometry 29 June, 2000 
Pmf.fO1 Steady flow 29 June, 2000 
Pmf . rO2 Input 29 June, 2000 
Pmf.o02* ASCII output 29 June, 2000 
Pmf.rep* Formatted output 29 June, 2000 

Existing Condition HEC-RAS model file information 

F i l e  Name 
Expmf .prj 
Expmf .pol 
Expmf . go5 
Expmf . f 04 
Expmf . p03 
Expmf . go 1 
expmf. f0l 

F i l e  Type F i l e  D a t e  
Project 1 October 1999 
Plan 1 October 1999 
Geometry 1 October 1999 
Steady flow 1 October 1999 
Plan 1 October 1999 
Geometry 1 October 1999 
Steady flow 1 October 1999 

Notes 
* :  Files are compressed using Winzip 

For a complete description of the HEC-RAS model refer to section 4.1.2 of the 
Technical Data Notebook. 
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