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TOPOGRAPHIC MAPPING AND FLOODPLAIN DELINEATION STUDY 
FOR 

TRIBUTARIES TO SKUNK CREEK 
FCD CONTRACT NO. 98-22 

TECHNICAL DATA NOTEBOOK 

SECTION 1 : INTRODUCTION 

This Technical Data Notebook (TDN) documents the hydraulic analysis conducted for the initial 
floodplain and floodway delineation study of five tributaries (6B, 6C, 10A, 1 OB, & 12) for the upper 
reaches of Skunk Creek in Maricopa County, Arizona. No previous floodplain delineation studies 
have been completed on these tributaries. Floodplain delineation studies on the main stem of Skunk 
Creek near the project location have been completed by Montgomery Watson in 1997 and Hanis- 
Toup Associates in 1978. This TDN has been prepared in the initial floodplain delineation study 
format as prescribed by the Arizona Department of Water Resources (ADWR) and the Federal 
Emergency Management Agency (FEMA). 

The study was completed under the authority of the Flood Control District of Maricopa County 
(FCD) under Contract No. 98-22 in May 2000. Michael Duncan was the FCD Project Manager. 

Skunk Creek originates in north central Maricopa County, Arizona, and flows southwesterly until 
its eventual confluence with the New River near Thunderbird Road and 83rd Avenue in Peoria, 
Arizona. The study includes five tributaries, 6B, 6C, 10A, 10B, and 12, along the main stem of 
Skunk Creek between Fig Springs Road to the north and Circle Mountain Road to the south. The 
tributaries are located in Townships 6N and 7N, Range 3E, G&SRBM, in Maricopa County, Arizona 
(Figure 1). The study limit for each tributary is from the tributaries' confluence with the main stem 
of Skunk Creek to approximately the Tonto National Forest boundary. 

The study area is characterized by Sonoran desert shrubs, trees, and cacti of medium, uniform 
density. A relatively higher density vegetation is found along the limits of the alluvial washes and 
consists of palo verde, creosote bush, bush muhly, and mesquite. The constituents of the soils in the 
study area consist of alluvial deposits of shallow sands, gravel, and cobble, with some boulders and 
rock outcrops on moderately steep to steep slopes. 

The hydrology for this report was provided by the FCD. An n-value report was completed and 
approved according to FCD standards to determine the roughness coefficients in the study area. The 
USACE program HEC-RAS was used to delineate the floodplain and floodway boundaries for the 
tributaries. 

Floodplain/floodway work maps were prepared from the HEC-RAS model results. In most reaches, 
the floodway is coincident with the narrow floodplain. All culvert structures are overtopped 
significantly during the 100-year event. Near the confluence of Tributary 6B and Skunk Creek, flow 
breaks out of the tributary and escapes to the Skunk Creek main stem floodplain. 

Tetra Tech/Simons, Li & Assoc., Inc. 1 



Figure 1: Study Area Location Map 
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SECTION 2: ADWR AND FEMA FORMS 

2.1 Study Documentation Abstract 

I INITIAL / I I 

I SECTION 1 : GENERAL INFORMATION I 

STUDY DOCUMENTATION ABSTRACT 

Tributaries to Skunk Creek 

STUDY 

X 

1A 

1B 

STUDY CONTRACTOR 
CONTACT@) 
ADDRESS 
PHONE 

1C 

1D 

1 E 

TECH REVIEWER (FEMA) 
PHONE 

RESTUDY 

COMMUNITY 

COMMUNITY NUMBER 

Tetra TechiSimons, Li & Associates, Inc. 
Bart S. Bergendahl, P.E. 
501 North 44" Street, Suite 125 
Phoenix, AZ 85008 
(602) 629- 1 100 

Unincorporated Maricopa County 

040037 

COUNTY 

STATE 

DATE STUDY ACCEPTED 

LOMR 

Maricopa 

Arizona 

OTHER 

1 H 

1K / RIVER OR STREAM NAME I Skunk Creek Tributaries 6B, 6C, 10A, 10B, 12 I 

FEMA REGIONAL REVIEWER 
PHONE 

1 I 

1J 
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STATE REVIEWER 
PHONE 

LOCAL REVIEWER 
PHONE 

1L 

1K 

Arizona Department of Water Resources 
(602) 4 17-2400 

Flood Control District of Maricopa County 
Michael Duncan 602-506-4732 

REACH DESCRIPTION 

STUDY TYPE 

Skunk Creek Tributaries 6B, 6C, 10A, 10B, 12 along Skunk 
Creek between Fig Springs Road and Circle Mountain Road 

Riverine 



I SECTION 2: MAPPING INFORMATION 

USGS QUAD S H E E T 0  

MAPPING FOR HYDROLOGIC 
STUDY: 

TYPEISOURCE 
SCALE 
DATE 

MAPPING FOR HYDRAULIC 
STUDY: 

TYPEISOURCE 
SCALE 
DATE 

SECTION 3: HYDROLOGY 

I 
MODEL OR METHOD USED 
(including vendor and version 
description) 

3B I STORM DURATION 

Daisy Mountain, Arizona, 7.5 Minute USGS QUAD Map 

Daisy Mountain, Arizona, 7.5 Minute USGS QUAD Map 

2 fi Contour 
Kennedy Aerial Mapping, Inc., Phoenix, AZ 
1" =400' 
May 31, 1999 

Flood Hydrograph Package (HEC-1) Version 4.1, July 1997 
USACE Hydraulic Engineering Center 
609 Second Street 
Davis, CA 85616 

1 6 8r 24 Hour 

1 3C I HYETOGRAPH I 
I 3D 1 FREQUENCIES DETERMINED I 100-Year I 

3F I RAINFALL AND REFERENCE 1 
3E 

LIST OF GAGES USED IN 
FREQUENCY ANALYSIS OR 
CALIBRATION (Location, Years of 
Record, Gage Ownership) 

I COORDINATION OF Q'S 
3H (Agency, Date, Comments) 

3G 

Hydrology provided by Flood Control District of Maricopa I Counry 

UNIQUE CONDITIONS AND 
PROBLEMS 
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SECTION 4: HYDRAULICS 
I I 

HEC-RAS River Analysis System, Version 2.2, September 1998 
MODEL OR METHOD USED USACE Hydraulic Engineering Center 
(Including Vendor and Version 609 Second Street 

4A Description) Davis, CA 85616 

4B REGIME Subcritical 

FREQUENCIES FOR WHICH 
4C PROFILES WERE COMPUTED 100-Year 

METHOD OF FLOODWAY 
4D CALCULATION See Attached Report 

UNIQUE CONDITIONS AND 
4E PROBLEMS See Attached Report 

ADDITIONAL STUDY INFORMATION 
I 

ITEM / DESCRIPTION/DISCUSSION 

Backup Report 
Report provides technical appendices including HEC-RAS input 
and output, and floodplain/floodway maps 

2.2 APPLICATION/CERTIFICATION FORMS 

The required FEMA application and certification forms (MT-2 Forms 1,4,5 & 7) are included as 
Appendix F. 
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SECTION 3: SURVEY AND MAPPING INFORMATION 

3.1 Field Survey Information 

A field survey of the project area for mapping control was completed between November 12 and 20, 
1998 by Project Engineering Consultants, LTD. Additional detailed surveying for culvert 
information was conducted on December 8, 1998 and on March 22, 2000. Project Engineering 
Consultants provided Tetra TecWSimons, Li and Associates with a copy of the survey field notes, 
a list of all elevation reference marks (ERM7s), and a list of points surveyed. The FCD project 
manager also provided a copy of his notes from the March 22,2000 field survey of Tributary 1 OA. 
All of the survey data is located in Appendix C. 

3.2 Mapping Description 

The vertical mapping datum is NGVD29. The average vertical conversion from NGVD29 to 
NAVD88 is +2.06 feet. A figure with the actual conversion contours is found in Appendix C. The 
horizontal datum is based upon the State Plane Coordinate System of 1983. Aerial photography was 
completed on December 1, 1998 by Kenney Aerial Mapping, Inc. of Phoenix, Arizona. The 
topographic mapping has a two-foot contour interval. 

SECTION 4: HYDROLOGIC ANALYSIS 

All hydrologic data was provided by the Flood Control District of Maricopa County. The hydrologic 
data was provided to Tetra TecWSimons Li and Associates in the report "Skunk Creek 3 Tributaries 
Floodplain Delineation Study (Addendum to the Skunk Creek Floodplain Delineation Study)." This 
study was completed in August 1998 by the Hydrology Branch, Engineering Division of the FCD. 
Table 1 provides a summary of the 100-year peak discharges fiom the FCD study. The full 
hydrology report is included in the TDN as Appendix D. 

Table 1 : FCD Hydrology Summary 

Tetra TecNSimons, Li & Assoc., Inc. 6 



SECTION 5: HYDRAULIC ANALYSIS 

5.1 Method Description 

The tributaries are located in a semi-developed area of north-central Maricopa County. In most 
locations, conveyance structures at roadways do not exist. The roads follow the stream bed 
topography and flow passes over the road during high runoff events. Of the structures that do exist 
at roadways, all appear to function hydraulically but show signs of aging. The tributaries have not 
been channelized or diverted from their natural stream bed except for minor adjustments at the 
culverts crossings. 

The study area is characterized by Sonoran desert shrubs, trees, and cacti of medium, uniform 
density. A relatively higher density vegetation is found along the limits of the alluvial washes and 
consists of palo verde, creosote bush, bush muhly, and mesquite. The constituents of the soils in the 
study area consist of alluvial deposits of shallow sands, gravel, and cobble, with same boulders and 
rock outcrops on moderately steep to steep slopes. 

The water-surface profile model used in this study, HEC-RAS (River Analysis System), was 
developed by the U.S. Army Corps of Engineers. All modeling data for the five tributaries such as 
roughness, expansion, and contraction coefficients, overbank stations, and channel lengths, were 
extracted from the topographic mapping prepared for the study, the n-value report, and 
recommendations from the HEC-RAS User's Manual. Flow rates were taken from the FCD 
hydrology study and a subcritical flow regime was utilized. The slope-area method was used to 
determine the starting water-surface elevations for all tributaries, as directed by the FEMA Technical 
Evaluation Consultant, Michael Baker, Jr., Inc. (Sheila Nolan). 

5.2 Work Study Maps 

The work-study maps were prepared using the results of the HEC-RAS models. The location of the 
hydraulic baseline and the placement of cross sections were reviewed and approved by the FCD. 

The cross sections are numbered and identified in river miles upstream from each tributary's 
confluence with the main stem of Skunk Creek. The study used the same tributary designations: 12, 
lOA, lOB, 6B, and 6C as found in FCD hydrology report. All map nomenclature follows FCD 
standards. 

All of the tributaries are relatively short in length so they were each modeled with only one reach, 
with the exception of Tributary 6B. Tributary 6B conveys flow from two separate subbasins whose 
confluence is near the Tonto National Forest boundary. The stream fi-om each subbasin was modeled 
as a separate reach. As flow is conveyed down Tributary 6B, break-out occurs to the west near the 
confluence with the main-stem, Skunk Creek floodplain. Flow is contained within the other 
tributaries throughout their entire length. Along the length of each tributary, roughness coefficients 
do not vary enough to warrant additional reaches. Figure 2 shows a topographic map of the entire 
study area. Figure 3 shows the photo-reduced work-study maps. 

Tetra Tech/Simons, Li & Assoc., Inc. 7 
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5.3 Parameter Estimation 

5.3.1 Roughness Coefficients 

The roughness coefficients were determined through an n-value field reconnaissance study that was 
completed pursuant to the scope of work. An n-value study report that describes the results of the 
field reconnaissance conducted for each of the five tributaries was prepared. Main channel n-values 
range fi-om 0.035-0.045, while overbank values range fiom 0.06-0.065. The complete n-value report 
is included in Appendix E. 

5.3.2 Expansion and Contraction Coefficients 

Expansion and contraction coefficients of 0.3 and 0.1, respectively, were used to compute losses 
from one cross-section to the next. Expansion and contraction coefficients of 1.0 and 0.5, 
respectively, were used to compute losses through each culvert. All coefficients are the values 
recommended by the HEC-RAS User's Manual for normal modeling cases. 

5.4 Cross-Section Description 

Cross-sections were spaced along the length of each tributary approximately every 500 feet and 
oriented perpendicular to the anticipated flow paths. In areas of sudden geometry change, additional 
cross-sections were placed as necessary. Additional cross-sections were not placed immediately 
above and below culverts. Since the majority of the flow exceeds the capacity of the culverts and 
overtops the roads, transition losses due to the structures are negligible. Additional cross-sections 
were placed in areas of significant geometry variation or thalweg departure in relation to the previous 
cross-section. 

The cross-sections are numbered in river miles fiom downstream to upstream as measured along the 
channel baseline beginning at the each tributary's confluence with Skunk Creek. The cross-sections 
are defined by data points oriented left to right, looking downstream. Each data point consists of an 
eievation and corresponding cross-section station number. The intersection of each cross-section 
and the channel baseline is assigned Station 10,000. Cross-section plots are included in Appendix 
E. 

5.5 Modeling Considerations 

All HEC-RAS models were coded for subcritical flow profile computations. 

5.5.1 Hydraulic Jump/Drop Analysis 

Significant hydraulic jumps or drops do not occur in any of the five tributaries. 
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5.5.2 Bridges and Culverts 

As was previously stated, structures that convey flow under the local roadways typically do not exist. 
Local roads usually cross the washes at grade and are closed during runoff events. Four culvert 
crossings do exist on the primary roadways. All culverts were modeled in accordance with the 
standard HEC-RAS culvert modeling procedures. At Cross-section 0.409 of Tributary 12, a double- 
barrel corrugated metal pipe (CMP) exists to convey flow under New River Road. Each CMP is 
approximately 75 feet in length and five feet in diameter. The culvert has a concrete headwall with 
wingwalls. The 100-year flow event in Tributary 12 exceeds the capacity of the culvert and the 
majority of flow overtops the headwall and passes over the road. 

At Cross-section 0.1 1 in Tributary 1 OB, a double-barrel corrugated metal pipe culvert also exists to 
convey flow under New River Road. Each CMP is approximately 80 feet in length and five feet in 
diameter. The culvert has a concrete headwall with wingwalls. As with Tributary 12, flow in 
Tributary 10B exceeds the capacity of the culvert and the majority of flow overtops the headwall and 
flows over the road. 

Another double-barrel corrugated metal pipe culvert conveys flow under New River Road at Cross- 
section 0.082 on Tributary 10A. Each barrel has a diameter of six feet and is 73 feet long. The 
culvert inlet has a headwall with no wingwalls and the outlet has both a headwall and wingwalls. 
During the 100-year flow event, the capacity of the culvert is also exceeded as 65% of the flow 
overtops New River Road. 

A concrete box culvert conveys flow under Mingus Lane at Cross-section 1.483 on Tributary 6B. 
The single-barrel box culvert has a rise of six (6) feet and a span of ten (1 0) feet. It is approximately 
30 feet in length and has flared wingwall 30" to 75". The 100-year flow in tributary 6B also 
significantly exceeds the capacity of this culvert and overtops the road. 

5.5.3 Levees and Dikes 

No levees and dikes are located within the reaches of this study. 

5.5.4 Islands and Flow Splits 

Other than the lower reach of Tributary 6B, no hydraulically significant islands or flow splits occur 
within study area. The method used to analyze the flow split (break-out) in the lower reach of 
Tributary 6B is described in Section 5.7. 

5.5.5 Ineffective Flow Areas 

No ineffective flow areas exist on Tributaries 12 and I OB. 
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Tributary 6C contains ineffective flow areas at Cross-sections 0.072, 0.157, and 0.363. The 
ineffective areas at Cross-sections 0.072 and 0.157 represent the area within the 100-year Skunk 
Creek floodplain. At Cross-section 0.363, beyond the right overbank, a natural grade down to 
Tributary 6B begins. A ridge separates the tributaries and since the flow from Tributary 6C does not 
top this ridge, the area is ineffective. 

Tributary 6B contains ineffective flow areas in Cross-sections 0.137 - 0.629. Like Tributary 6C, 
these areas represent the Skunk Creek 100-year floodplain. During the 100-year flood event, a 
portion of the flow breaks-out over the subtle ridge and flows west into the Skunk Creek floodplain. 
The decreasing flow rates in the lower sections of Tributary 6B reflect the amount of break-out. The 
amount of break-out was determined through a HEC-2 split flow option. The analysis is discussed 
in Section 5.7. The ineffective area opposite the Skunk Creek 100-year floodplain at Cross-sections 
0.137 and 0.164 reflects the Tributary 6C floodplain. Cross-section 0.547 also has an ineffective 
flow area on the side opposite the 100-year Skunk Creek floodplain, which represents an area of 
pooling backwater. 

Due to overtopping, no ineffective flow areas were used near any of the four culverts. At each 
culvert in Tributaries 12, 1 OB, 1 OA, and 6B, at least 65% of the 100-year flow overtops the road. 
Therefore, the usual ineffective flow areas used to simulate effective conveyance reduction 
immediately before and after culverts, do not exist. 

5.5.6 Supercritical Flow 

All of the tributaries were modeled using a subcritical flow regime. The HEC-RAS results indicate 
that, in general, the flow regimes are in the subcritical range. However, critical flow occurs in a 
number of sub-reaches. 

5.6 Floodway Modeling 

The floodway concept is used to define the amount of floodplain encroachment that is considered 
acceptable for development. The principle is that limited encroachment is likely to have an 
insignificant effect on all but the severest flood events. A floodway consists of the main channel of 
a stream plus sufficient overbank area to convey the 100-year flood without increasing flood heights 
by more than a specified amount. Federal standards limit the increase to one foot (1') above the base 
flood elevation. FCD has adopted the same standard. 

Flow in the tributaries is typically confined to the area within the specified bank stations. Therefore, 
floodway analyses were inappropriate. Fringe flow or backwater areas were identified at two 
isolated backwater pooling locations on Tributary 6B, as shown on the work-study maps. In all other 
areas, the floodway boundaries are coincident with the floodplain boundaries. 
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5.7 Problems Encountered 

Upstream of the confluence with Skunk Creek, flow breaks-out fiom Tributary 6B into the Skunk 
Creek 100-year floodplain. A simulation of the break-out was modeled with the HEC-2 split flow 
option. The encroached HEC-RAS files were used to build a HEC-2 model and, after calibration, 
a split flow weir routine was added to the model. The high points along the ridge between the 
tributary and Skunk Creek floodplain were used as the weir elevations. The rate of break-out was 
determined through an iterative process using the HEC-2 and HEC-RAS models. Initially, the slope- 
area routine was used as the HEC-2 initial starting condition. The resulting HEC-2 break-out flow 
rates were then input into the HEC-RAS model and a new HEC-RAS profile was generated. If the 
HEC-2 and HEC-RAS profiles did not match, another HEC-2 iteration was completed using a new 
starting water surface elevation fiom the HEC-RAS profile. Again, the resulting HEC-2 flow rates 
were input into the HEC-RAS model and a new HEC-RAS profile was generated. After three 
iterations, the HEC-2 and HEC-RAS profiles matched. The ridge line used for the weir elevations 
is noted on the work-study maps. The HEC-2 results are found in Appendix E ahd an electronic 
copy of the input and output code is on the attached floppy disk. 

5.8 Calibration 

As directed by Michael Baker, Jr., Inc., the slope-area method was used to determine the starting 
water surface elevation (WSEL) for all tributaries. To calculate the initial WSEL by the slope-area 
method, the energy slope was approximated using the slope of the channel bottom. This slope was 
varied to determine the sensitivity of the models to this variable. As the energy slope was decreased 
significantly, the WSEL at the first cross-section increased by less than one foot (l'), while the 
WSEL did not change at any other cross-sections. As the energy slope was increased significantly, 
the WSEL at several of the upstream cross-sections changed by less than 0.2 feet. Therefore, beyond 
the first cross-section, the models were not overly sensitive to change in the initial starting condition. 

5.9 Final Results 

The results of the hydraulic modeling effort are summarized in Table 2. The floodplain results are 
summarized in the first row for a given cross-section, while the floodway results are reported in the 
second row. Note that the results are the same for this study, since the floodplain and floodway 
boundaries are coincident. 
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Table 2a: Tributary 12 Summary 
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Right Station * 
where WSEL 
Meets Ground 

10048.0 
10048.0 

Froude 
Number 

1 .OO 
1 .OO 

Average 
Velocity 

(Ws) 
8.0 
8.0 

Maximum 
Channel 

Depth (ft) 
3.6 
3.6 

Left Station 
where WSEL 
Meets Ground 

9905.9 
9905.9 

Top 
Width of 
Flow (ft) 

142.1 
142.1 

Cross 
Section 

Identifier 
1.416 

Hydraulic 
Depth of 
Flow (ft) 

2.0 
2.0 

WSEL 
(ft) 

2151.6 
2151.6 

Peak 
Discharge 

(cfs) 
2255 
2255 

Critical 
WSEL 

(ft) 
2151.6 
2151.6 



Table 2a: Tributary 12 Summary (cont.) 
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Froude 
Number 

0.16 
0.16 

Cross 
Section 

Identifier 
0.42 

Critical 
WSEL 

(ft) 
2066.1 
2066.1 

Peak 
Discharge 

(cfs) 
2255 
2255 

Left Station 
where WSEL 
Meets Ground 

9774.5 
9774.5 

Average 
Velocity 

(Ws) 
2.0 
2.0 

WSEL 
(ft) 

2069.9 
2069.9 

Right Station 
where WSEL 
Meets Ground 

10024.1 
10024.1 

Maximum 
Channel 

Depth (ft) 
7.9 
7.9 

Top 
Width of 
Flow (ft) 

249.6 
249.6 

Hydraulic 
Depth of 
Flow (ft) 

4.6 
4.6 



Table 2b: Tributary 10B Summary (cont.) 
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Cross 
Section 

Identifier 
0.435 

1 1820 12057.9)2057.61 5.0 1259.4 1 1.4 1 3.9 1 0 . 7 3  1 9599.8 1 10041.3 

Peak 
Discharge 

(cfs) 
1820 
1820 

WSEL 
(ft) 

2087.1 
2087.1 

Critical 
WSEL 

(ft) 
2087.1 
2087.1 

Average 
Velocity 

(ftls) 
9.4 
9.4 

Top 
Width of 
Flow (ft) 

72.6 
72.6 

Maximum 
Channel 

Depth (ft) 
3.1 
3.1 

Hydraulic 
Depth of 
Flow (ft) 

2.7 
2.7 

Froude 
Number 

1.01 
1.01 

Left Station 
where WSEL 
Meets Ground 

997 1.4 
997 1.4 

Right Station 
where WSEL 
Meets Ground 

10044.0 
10044.0 



Table 2b: Tributary 10B Summary 
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Cross 
Section 

Identifier 

1.296 

Peak 
Discharge 

(cfs) 
1820 
1820 

WSEL 
(ft) 

0.492 

Critical 
WSEL 

(ft) 
2166.12166.1 
2166.12166.1 

1820 
1820 

72.9 
72.9 

4.3 
4.3 

3.0 
3.0 

Average 
Velocity 

(Ns)  
10.1 
10.1 

2090.3 
2090.3 

0.84 
0.84 

2089.9 
2089.9 

Top 
Width of 
Flow (ft) 

57.3 
57.3 

8.3 
8.3 

9946.6 
9946.6 

Hydraulic 
Depth of 
Flow (ft) 

3.1 
3.1 

Maximum 
C h a ~ e l  

Depth (fi) 

4.1 
4.1 

10019.6 
10019.6 

Froude 
Number 

1.01 
1.01 

Left Station 
where WSEL 
Meets Ground 

9972.9 
9972.9 

Right Station 
where WSEL 
Meets Ground 

10030.2 
10030.2 



Table 2c: Tributary 1OA Summary 
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Cross 
Section 

Identifier 
1.107 

Critical 
WSEL 

(ft) 
2160.8 
2160.8 

Peak 
Discharge 

(cfs) 
978 
978 

WSEL 
(ft) 

2160.8 
2160.8 

Average 
Velocity 

(Ws) 
7.6 
7.6 

Top 
Width of 
Flow (ft) 

74.1 
74.1 

Hydraulic 
Depth of 
Flow (ft) 

1.7 
1.7 

Maximum 
Channel 

Depth (ft) 
2.8 
2.8 

Froude 
Number 

1.01 
1.01 

Left Station 
where WSEL 
Meets Ground 

9950.9 
9950.9 

Right Station ' 
where WSEL 
Meets Ground 

10025.0 
10025.0 



Table 2c: Tributary 10A Summary (cont.) 
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Table 2d: Tributary 6C Summary 
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Table 2e: Tributary 6B Summary 
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Cross 
Section 

Identifier 

1.803 

1 3169 12253.91 2253.6 1 6.4 1 262.9 1 1.9 1 3.9 1 0.83 1 9751.8 1 10014.7 1 

Peak 
Discharge 

(cfs) 
1477 
1477 

WSEL 
(ft) 

2303.1 
2303.1 

Critical 
WSEL 

(ft) 
2303.0 
2303.0 

Average 
Velocity 

(Ws) 
6.0 
6.0 

Top 
Width of 
Flow (ft) 

181.1 
181.1 

Hydraulic 
Depth of 
Flow (ft) 

1.4 
1.4 

Maximum 
Channel 

Depth (ft) 

3.1 
3.1 

Froude 
Number 

0.91 
0.91 

Left Station 
where WSEL 
Meets Ground 

9974.2 
9974.2 

Right Station 
where WSEL 
Meets Ground 

10155.3 
10155.3 



Table 2e: Tributary 6B Summary (cont.) 
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Cross 
Section 

Identifier 
1.206 

Peak 
Discharge 

(cfs) 
3169 
3169 

WSEL 
(ft) 

2246.3 
2246.3 

Critlcal 
WSEL 

( ft) 
2246.3 
2246.3 

Average 
Velocity 

(ftls) 
7.2 
7.2 

Top 
Width of 
Flow (ft) 

275.3 
275.3 

Hydraulic 
Depth of 
Flow (ft) 

1.6 
1.6 

Maximum 
Channel 

Depth (ft) 
2.3 
2.3 

Froude 
Number 

1.01 
1.01 

Left Station 
where WSEL 
Meets Ground 

9926.3 
9926.3 

Right Station 
where WSEL 
Meets Ground 

10201.5 
1020 1.5 



Culvert hydraulic results are summarized in Table 3. The culvert located in Tributary 12 is a double 
barrel CMP with a diameter of five feet and a length of approximately 75 feet at each barrel. The 
culvert in Tributary 10B is also a double barrel CMP with a diameter of five feet and a length of 
approximately 80 feet at each barrel. Another double barrel CMP culvert six feet in diameter on 
Tributary 10A is approximately 73 feet in length. The culvert in Tributary 6B is a concrete box 
culvert that has a span of ten feet, a rise of six feet, and a length of approximately 30 feet. 

Table 3a: Tributary 12 Culvert Hydraulics 

Table 3b: Tributary 10B Culvert Hydraulics 

Cross 
Section 

0.409 

Table 3c: Tributary 10A Culvert Hydraulics 

EGL 
Elevation 

(ft> 
2070.0 
2070.0 

WSEL 
(ft) 

2069.9 
2069.9 

Cross 
Section 

0.1 1 

Table 3d: Tributary 6B Culvert Hydraulics 

Peak 
Discharge 

(cfs) 
2255 
2255 

Peak 
Discharge 

(cfs) 

1820 
1820 

WSEL 
(ft) 

2066.4 
2066.4 

Cross 
Section 

0.082 

Tetra TechISimons, Li & Assoc., Inc. 

EGL 
Elevation 

(ft) 

2066.5 
2066.5 

Discharge 
Through 

Structure (cfs) 

517 
5 17 

EGL 
Elevation 

(ft) 

2079.6 
2079.6 

WSEL 
(ft) 

2079.6 
2079.6 

Discharge 
Through 

Structure (cfs) 

49 1 
49 1 

Cross 
Section 

1.483 

Discharge 
Over Road 

(cfs) 
1764 
1764 

Velocity 
Head (ft) 

2.4 
2.4 

Discharge 
Over Road 

(cfs) 

1303 
1303 

Peak 
Discharge 

(cfs) 

1778 
1778 

EGL 
Elevation 

(ft> 

2274.5 
2274.5 

WSEL 
(ff) 

2274.5 
2274.5 

Friction 
Loss 

1.4 
1.4 

Velocity 
Head (ft) 

2.7 
2.7 

Discharge 
Through 

Structure (cfs) 

619 
619 

Peak 
Discharge 

(cfs) 

3169 
3169 

Contraction 
Coefficient 

,0.5 
0.5 

Friction 
Loss 

1.7 
1.7 

Discharge 
Over Road 

(cfs) 

1159 
1159 

Discharge 
Through 

Structure (cfs) 

663 
663 

Expansion 
Coefficient 

1 .O 
1 .O 

Contraction 
Coefficient 

0.5 
0.5 

Velocity 
Head (A) 

2.5 
2.5 

Discharge 
Over Road 

(cfs) 

2506 
2506 

Expansion 
Coefficient 

1 .O 
1 .O 

Friction 
Loss 

1.1 
1.1 

Velocity 
Head (ft) 

1.9 
1.9 

Contraction 
Coefficient 

0.5 
0.5 

Friction 
Loss 

0.23 
0.23 

Expansion 
Coefficient 

1 .O 
1 .O 

Contraction 
Coefficient 

0.5 
0.5 

Expansion 
Coefficient 

1 .O 
1 .O 



Table 4 summarizes the surface area innundated by the floodplains and the floodways. Surface area 
is reported in both square miles and acres. 

Table 4: Floodplain/Floodway Surface Areas 

5.9.2 Verification of Results 

The results from the HEC-RAS model study are reasonable. Floodplain boundaries follow 
topographic variations on the work-study maps. 

Tributary 

12 
10B 
I OA 
6C 
6B 

Tetra TechISimons, Li & Assoc., Inc. 3 1 

Floodplain Surface 
Area (acres) 

25.2 
16.0 
24.2 
9.2 

58.9 - 

Floodplain Surface 
Area (mi2) 

0.04 
0.03 
0.04 
0.01 
0.09 

Floodway Surface 
Area (mi2) 

0.04 
0.03 
0.04 
0.01 
0.08 

Floodway Surface 
Area (acre) 

25.2 
16.0 
24.2 
9.2 
54.1 



SECTION 6: DRAFT FIS REPORT DATA 

6.1 Summary of Discharges 

A summary of the peak discharges used in this study is presented in Table 5.  

Table 5: Summary of Discharges 

6.2 Floodway Data 

The floodway data tables in FEMA format are provided for each tributary in Table 6. 
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FLOODING SOURCE 

Cross Section 
A 
B 
C 
D 
E 
F 
G 
H 

FLOODWAY 

Distance ' 
0.053 
0.249 
0.398 
0.409 
0.469 
0.659 
0.847 
1.416 

M~les above confluence with Skunk Creek 

WATER SURFACE ELEVATION 

Velocity (ft21s) 
5.1 
7.3 
6.7 
3.5 
5.1 
8.0 
7.7 
8.0 

Width (ft) 
355.0 
170.4 
182.0 
251.9 
236.5 
148.5 
165.5 
142.1 

With Floodway 
(ft) 

2031.9 
2050.1 
2065.0 
2070.0 
2070.0 
2084.5 
2101.1 
2151.6 

FLOODWAY DATA 

SKUNK CREEK TRIBUTARY 12 
cr 
ID 
0.2 
SI 

Section Area 

(ft2) 
445.6 
307.9 
339.2 
497.5 
441.2 
283.0 
294.4 
281.2 

FEDERALEMERGENCYMANAGEMENTAGENCY 

MARICOPA COUNTY, ARIZONA 

Without 
Floodway (ft) 

2031.9 
2050.1 
2065.0 
2070.0 
2070.0 
2084.5 
2101.1 
2151.6 

D~fference (ft) 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 



FLOODING SOURCE 

Cross Section 
A 
6 
C 
D 
E 
F 
G 
H 
I 
J 
K 
L 

Distance ' 
0.088 
0.100 
0.121 
0.214 
0.435 
0.492 
0.530 
0.607 
1.098 
1.134 
1.232 
1.296 

FLOODWAY 

Miles above confluence with Skunk Creek 

Width (ft) 
259.4 
250.4 
283.6 
133.9 
72.6 
72.9 
110.8 
85.0 
82.3 
72.8 
79.3 
57.3 

WATER SURFACE ELEVATION 

E 
(D 

0 -3  
0- 

With Floodway 
( ft ) 

2057.9 
2059.3 
2066.4 
2068.7 
2087.1 
2090.3 
2096.2 
21 02.5 
2146.0 
21 50.9 
2159.9 
21 66.1 

Section Area 

(ft2 ) 
367.2 
324.1 
1327.6 
238.3 
194.6 
219.3 
224.7 
205.7 
215.5 
194.4 
218.3 
180.0 

FEDERAL EMERGENCY MANAGEMENT AGENCY 

MARICOPA COUNTY, ARIZONA 

Velocity (ft21s) 
5.0 
5.6 
1.4 
7.6 
9.4 
8.3 
8.1 
8.9 
8.5 
9.4 
8.3 
10.1 

Without 
Floodway (ft) 

2057.9 
2059.3 
2066.4 
2068.7 
2087.1 
2090.3 
2096.2 
2102.5 
2146.0 
21 50.9 
21 59.9 
2166.1 

FLOODWAY DATA 

SKUNK CREEK TRIBUTARY IOB 

Difference (ft) 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 



FLOODING SOURCE 

CROSS 
SECTION 

A 
B 
C 
D 
E 
F 
G 
H 

1 

DISTANCE 
0.029 
0.064 
0.090 
0.133 
0.225 
0.741 
0.931 
1.107 

FLOODWAY 

Miles above confluence with Skunk Creek 

WIDTH (ft) 
70.7 
137.0 
261.4 
183.3 
165.7 
173.8 
140.4 
74.1 

WATER SURFACE ELEVATION 

a 
cD 
0-j  
o 

WITH 
FLOODWAY (ft) 

2069.7 
2073.5 
2079.6 
2079.7 
2084.8 
21 16.8 
21 34.4 
2160.8 

SECTION 
AREA (ft2) 

195.6 
287.0 
961.3 
541 .O 
252.0 
180.6 
176.9 
129.3 

FEDERALEMERGENCYMANAGEMENTAGENCY 

MARICOPA COUNTY, ARIZONA 

VELOCITY 
(ft2/s) 
9.1 
6.2 
1.9 
3.3 
7.1 
5.4 
5.5 
7.6 

WITHOUT 
FLOODWAY (ft) 

2069.7 
2073.5 
2079.6 
2079.7 
2084.8 
21 16.8 
21 34.4 
2160.8 

FLOODWAY DATA 
.- 

SKUNK CREEK TRIBUTARY 10A 

DIFFERENCE 

0.0 
(ft) 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 



FLOODING SOURCE 

Cross Section 
A 
B 
C 
D 
E 
F 
G 
H 

Distance ' 
0.072 
0.245 
0.280 
0.446 
0.582 
0.718 
0.791 
0.923 

FLOODWAY 

Miles above confluence with Skunk Creek 1 

Width (ft) 
77.1 
97.4 
71.9 
127.9 
204.0 
79.5 
56.5 
36.5 

WATER SURFACE ELEVATION 

= 
(D 

Q) 
P 

With Floodway 
(ft) 

2141.3 
21 59.4 
2162.2 
2178.6 
2195.1 
2217.6 
2234.9 
2277.9 

Section Area 

(fi2 1 
124.6 
127.8 
120.3 
142.2 
180.5 
111.9 
99.6 
86.3 

FEDERAL EMERGENCY MANAGEMENT AGENCY 

MARlCOPA COUNTY, ARIZONA 

Velocity (ft2/s) 
6.1 
5.9 
6.3 
5.3 
4.2 
6.8 
7.6 
8.8 

Without 
Floodway (ft) 

2141.3 
21 59.4 
2162.2 
2178.6 
2195.1 
2217.6 
2234.9 
2277.9 

FLOODWAY DATA 

SKUNK CREEK TRIBUTARY 6C 

Difference (ft) 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 



FLOODING SOURCE 

Cross Section 
A 
B 
C 
D 
E 
F 
G 
H 
I 
J 
K 
L 
M 
N 
0 

1 

Distance 
0.137 
0.164 
0.420 
0.703 
0.793 
0.881 
1.135 
1.206 
1.309 
1.387 
1.480 
1.486 
1.530 
1.665 
1.799 

FLOODWAY 

Miles above confluence with Skunk Creek 

Width (ft) 
164.0 
123.8 
84.7 
320.8 
187.0 
292.7 
334.6 
275.3 
262.9 
237.2 
142.7 
286.7 
165.3 
162.7 
82.5 

WATER SURFACE ELEVATION 

-1 m 
E 
ID 
Q) 
ID 

With Floodway 
(fi) 

21 51.2 
21 53.2 
2176.2 
2200.6 
2207.3 
2217.4 
2238.4 
2246.3 
2253.9 
2261.7 
2268.8 
2274.5 
2274.6 
2290.9 
2306.5 

Section Area 

(ft2) 
191.9 
152.2 
214.4 
497.3 
385.5 
557.4 
469.2 
437.7 
493.7 
418.1 
373.5 
1310.7 
41 0.1 
369.8 
217.0 

FEDERAL EMERGENCY MANAGEMENT AGENCY 

MARICOPA COUNTY, ARIZONA 

Velocity (ft21s) 
4.8 
6.1 
8.7 
6.4 
8.2 
5.7 
6.8 
7.2 
6.4 
7.6 
8.5 
2.4 
7.7 
8.6 
9.3 

Without 
Floodway (ft) 

21 51.2 
2153.2 
2176.2 
2200.6 
2207.3 
2217.4 
2238.4 
2246.3 
2253.9 
2261.7 
2268.8 
2274.5 
2274.6 
2290.9 
2306.5 

FLOODWAY DATA 

SKUNK CREEK TRIBUTARY 6B 

Difference (ft) 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 



- 

FLOODING SOURCE 

Cross Section 
N 
P 
Q 
R 

Distance ' 
1.665 
1.705 
1.739 
1.803 

FLOODWAY 

1 Miles above confluence with Skunk Creek 

Width (ft) 
162.7 
74.2 
107.1 
181.1 

WATER SURFACE ELEVATION 

E' 
E 
(D 

2 

With Floodway 
(ft) 

2290.9 
2293.3 
2295.9 
2303.1 

Section Area 

(ft2) 
369.8 
205.5 
192.2 
245.1 

FEDERALEMERGENCYMANAGEMENTAGENCY 

MARICOPA COUNTY, ARIZONA 

velocity (ft2/s) 
8.6 
7.2 
7.7 
6.0 

Without 
Floodway (ft) 

2290.9 
2293.3 
2295.9 
2303.1 

FLOODWAY DATA 

SKUNK CREEK TRIB. 6B NORTH REACH 

Difference (ft) 
0.0 
0.0 
0.0 
0.0 



6.3 Annotated FIRM Map 

An annotated FIRM Map in FEMA format is in Figure 4. 

- -  - -- 
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6.4 Flood Profiles 

Flood profiles for each tributary in FEMA format are provided in Figure 5. 
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APPENDIX A: REFERENCES 

A.1 Data Collection Summary 

A HEC-1 hydrologic analysis was completed for the study area by the Hydrology Branch, 
Engineering Division of the FCD in August 1998. The results of the study are contained in the 
report "Skunk Creek 3 Tributaries Floodplain Delineation Study (Addendum to the Skunk Creek 
Floodplain Delineation Study)". A copy of the report is included as Appendix D. 

No previous floodplain delineation studies have been completed on any of the study tributaries. Data 
was collected on floodplain delineation studies completed by Montgomery Watson and Harris-Toup 
Associates on the main stem of Skunk Creek adjacent to the study area. Montgomery Watson 
conducted a detailed floodplain delineation study on a portion of the main stem of Skunk Creek in 
July 1997. The Montgomery Watson study begins at the intersection of Skunk Creek and the Central 
Arizona Project aqueduct near Highway 1-17 and ends just downstream of confluence of Tributary 
6C and the main stem of Skunk Creek, south of Wolftrap Road. Harris-Toup Associates conducted 
a detailed floodplain delineation study on a portion of the main stem of Skunk Creek in 1978. The 
Harris-Toup study begins at the intersection of the Carefree Highway and Skunk Creek and extends 
upstream of the confluence with Tributary 6B to Fig Springs Road. 

A.2 Referenced Documents 

1. Flood Insurance Study for Skunk Creek - Maricopa County, Arizona, Harris-Toup 
Associates, United States Department of Housing and Urban Development, FIA, 1978. 

2.  Flood Insurance Study for Skunk Creek - Maricopa County, Arizona, Montgomery- 
Watson, Flood Control District of Maricopa County, FCD 95-16, July 1997. 

3. U.S. Army Corps of Engineers, HEC-RAS River Analysis System User's Manual, (CPD- 
68), U.S. Army Corps of Engineers, Version 2.2, September, 1998. 

4. U.S. Army Corps of Engineers, HEC-RAS River Analysis System Hydraulic Reference 
Manual, (CPD-69), U.S. Army Corps of Engineers, Version 2.2, August 1998. 

5. Chow, V.T., Various Portions, 'Open Channel Hydraulics,' McGraw-Hill Book Company, 
Inc., New York, 1959. Reissued 1988. 

6. Federal Emergency and Management Agency, Flood Insurance Study Guidelines and 
Specifications for Study Contractors, FEMA 37, January 1995. 

7. Anzona Department of Water Resources Flood Mitigation Section, Instructions for 
Organizing and Submitting Technical Documentation for Flood Studies, State Standard 
Attachment SSA1-97, November, 1997. 



8. Federal Emergency and Management Agency, Appeals, Revisions, and Amendments to 
Nation Flood Insurance Program Maps, A guide for Community Officials, mA-12, 
December, 1993. 

9. U.S. Geological Survey, Daisy Mountain, Arizona Topographic Quadrangle, 7.5 Minute 
Topographic Series, USGS N 3352.5-W1120017.5, 1964. 

10. Flood Control District of Maricopa County, Engineering Division, Hydrology Branch, 
Skunk Creek 3 Tributaries Floodplain Delineation Study (Addendum to the Skunk Creek 
Floodplain Delineation Study), Technical Data Notebook, August, 1998. 

11. Estimated Manning's Roughness Coefficients for Stream Channels and Floodplains in 
Maricopa County, Arizona, U.S. Geological Survey, April 1991. 



TETRA TECH, INC. 
~NFRASTRUC~URE SOUTHWEST GROUP Formerly: 

501 North 44Ih Street, Suite 125, Phoenix, AZ 85008-6596 Simons, Li & Assocrares. Inc. 
IWA Engmeers, Inc 

(602) 629-1 100 FAX (602) 629-11 86 FLO Engineer~ng, ~nc. 
CDC Engmeering, Inc. 

April 20, 2000 

Mr. Michael Duncan, P.E. 
Flood Control District of Maricopa County 
2801 West Durango Street 
Phoenix, AZ 85009 

RE: TOPOGRAPHIC MAPPING AND FLOODPLAIN DELINEATION STUDY 
FOR TRlBUTARlES TO SKUNK CREEK, Contract FCD 98-22 

Dear Michael: 

Enclosed for your approval is Change Order Request No. 2 to the above referenced contract, 
revised as we discussed. 

If you have any questions or need additional information regarding the request, please do not 
hesitate to contact me. 

Sincerely, 

Tetra Tech, I nc. 

Project Manager 

Enclosure 



T O P O G W M C  MAPPING AND FLOODPLAIN DELINEATION 
STUDY FOR TRIBUTARIES TO SKUNK CREEK 

Change Order Request No. 2 
FCD Contract No. 98-22 

I. Introduction 

The District has requested that Tetra ~echi~knons ,  Li & Associates, Inc. perform additional work 
under the subject contract that is beyond the original scope. The additional work entails extending 
the floodplain delineation of Tributary 10A and terminating all delineations at the eastern floodway 
boundary of the Skunk Creek main stem, rather than the floodplain boundary. The 
floodplainlfloodway delineation for Tributary 10A is to be extended downstream, within the 
floodplain of the Skunk Creek main stem, to the point where the low-flow channel of Tributary 10A 
confluences with the low-flow channel of the main stem. The tasks and associated effort required 
to accomplish the additional work are described in detail below. 

II. Scope of Work 

Task 1 - Coordination 

A minimum amount of additional coordination will be required to accomplish the work. This effort 
is estimated to be approximately 2 hours. 

Task 2 - Data Collection 

Additional data collection will be required to accomplish the work. The additional data includes the 
type, size, number of barrels, length, and inlet/outlet geometry of the culvert on Tributary 10A, 
which passes under New River Road, just above the confluence of the low-flow channels. This data 
along with photographs of the sub-reach will be provided by the District to assist in iden-g bank 
locations andverifjmg Manning's roughness coefficients for the additional delineation. The District 
will also provide the drawing file of the floodway boundary for Skunk Creek prepared by 
Montgomery-Watson. 

Additional discharge information at the confluence of the tributary to Tributary 10A (opposite the 
New River Road Bridge) will also be required. The additional discharge information will be 
determined by prorating the drainage sub-area of the tributary to the total drainage area of Tributary 
1 OA. 

Task 6 - Floodulain Delineation 

The HEC-RAS modeling done for Tributary 10A must be extended in order to delineate the 
additional floodplaidfloodway boundaries, as requested. The modeling completed for Tributary 
10A will be extended downstream approximately 4000 feet, along that portion of the channel that 



FCD Contract 98-22 April 20, -2000 
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is within the Skunk Creek main-stem floodplain, to the confluence of the low-flow channels just 
downstream of New River Road. Additional cross-sections will be located at approximately 500- 
foot intervals to accomplish this task. 

One additional- work map must be prepared to accommodate the 4000 feet of additional 
floodplain/floodway delineation requested for Tributary 10A. This will also require modifying the 
work map index sheet (Sheet 1 of 1). The floodplain/floodway delineations for each of the study 
tributaries will be modified, as necessary, at their coduence with the main-stem of Skunk Creek 
in order to tie the delineations to the eastern floodway boundary of Skunk Creek. All drawing files 
and work maps will be modified accordingly. 

Task 7 - Digital Data 

As aconsequence of extending the floodplain/floodway delineation for Tributary 1 OA apdmodifying 
the delineations at the tributary confluences with the main stem of Skunk Creek, the HIS submittal 
must be revised. All HIS themes will be generated in accordance with the HIS Data Delivery 
Specifications, Revision 3.1, dated June 1,1998, for the additional and modified delineations. This 
work will be coordinated with the District's GIs database manager. 

Task 8- Deliverables 

Additional text, tables, mapping, and support data required for the Technical Data Notebook (TDN) 
will be provided and existing information will be modified, as necessary, to reflect the extended and 
modified floodplain/floodway delineations described above. 

The fee proposal for the requested additional work is attached. It is estimated that the additional 
work will take approximately four weeks from the approval date of this change order request to 
complete. 



TETRA TECH, INC. 
~NFRASTRUC~URE SOUTHWESF GROUP FormerI~ 

Simms, Li & Asoc~ates, Inc. 4600 S. Mill Avenue, Suite 200, Tempe, Arizona 85282-6759 IWA Eng~nem, ~nc. 

(602) 491 -1 393 a FAX (602) 491 -1 396 RO Engrneenng Inc. 
W C  Engtneenng, Inc 

April 8, 1999 

Mr. Pedro Calza 
Flood Control District of Maricopa County 
2801 West Durango Street 
Phoenix, AZ 85009 

RE: TOPOGRAPHIC MAPPING AND FLOODPLAIN DELINEATION STUDY 
FOR TRIBUTARIES TO SKUNK CREEK, Contract FCD 98-22 

Dear Pedro: 

In accordance with the scope of work for the above referenced project, we are submitting the 
enclosed draft n-ValueIField Reconnaissance Report for your review and approval. The report also 
provides the proposed locations and alignments of the channel cross-sections and hydraulic 
baselines for the five tributaries involved in the study. 

Per your direction, entry onto privately fenced property was avoided during field reconnaissance. 
Access to Tributary 6C and portions of other tributaries was not possible due to such fencing. As 
a consequence, no ground-level photography was obtained to establish Manning's n-values for 
Tributary 6C. However, based on the aerial photography, available soils mapping, and the field 
reconnaissance conducted on the adjacent tributary watersheds, it is evident that the soils and 
groundcover in the study area are quite homogeneous. Therefore, the n-values established for 
Tributary 1 OA, which is similar in size and orientation to Tributary 6C, were used for Tributary 6C. 

In addition to the draft n-Value/Field Reconnaissance Report, we are submitting the following 
documents for your information and use: 

. Data Collection Report 
0L+ L Affidavits of Publication (2) 

. Survey Report (2 copies) 

. Topographic Mapping DTM/Survey Data (CD) 
P 

. Aerial Contact Prints. 

With the submittal of the draft n-Value/Field Reconnaissance Report, we will begin working on the 
HEC-RAS modeling. Your review and comment on the draft report will be most helpful to the 
modeling effort. 



i Mr. Pedro Calza 
Flood Control District of Maricopa County 

April 8, 1999 
Page 2 of 2 

If you have any questions or need additional information on the enclosed documents, please do 
not hesitate to contact me. 

Sincerely, 

Tetra Tech, Inc. 
Infrastructure Southwest Group 

Project Manager 

Enclosures 

PAZ-MC-I 8 
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TETRA TECH, INC. 
INFRASTRUCTURE SOUTHWEST GROUP Fonneriy: 

4600 S. Mill Avenue, Suite 200, Tempe, Arizona 85282-6759 ~imom, ti & Arwcrates, ~nc. 
IWA Engmees, Inc 

(480) 491 -1 393 FAX (480) 491 -1 396 FLO Engneenng, Inc 
CDCEngmeenng, Inc. 

September 8,1999 

Mr. David Boggs 
Fiood Control District of Maricopa County 
2801 West Durango Street 
Phoenix, AZ 85009 

RE: TOPOGRAPHIC MAPPING AND FLOODPLAIN DELINEATION STUDY 
FOR TRIBUTARIES TO SKUNK CREEK, Contract FCD 98-22 

Dear David: 

In accordance with the scope of work for the above referenced contract, we are submitting the 
enclosed floodplain/floodway delineation work maps (full-size plots and CD) for your review.and 
approval. Also enclosed are cross-section plots and the HEC-RAS input files (on disk) for' each of 
the five tributaries. Upon receiving your approval of the mapping and models, we will finalize and 
incorporate them into the draft Technical Data Notebook. 

If you have any questions or need additional information regarding this submittal, please do not 
hesitate to contact me. 

Sincerely, 

Tetra Tech, I nc. 
Infrastructure Sou@west Group 

Project Manager 

Enclosure 



TETRA TECH, INC. 
INFRASTRUC~URE SOUTHWEST GROUP Formerly: 

4600 S. Mill Avenue, Suite 200, Tempe, Arizona 85282-6759 S;mons, Li & Arconates, Inc. 
IWA Engfneen, Inc 

(480) 491 -1 393 FAX (480) 491 -1 396 FLO Engrneennk I ~ C .  
CDC Eng~neenng Inc. 

Mr. Michael Duncan, P.E. 
Flood Control District of Maricopa County 
2801 West Durango Street 
Phoenix, AZ 85009 

RE: TOPOGRAPHIC MAPPING AND FLOODPLAIN DELINEATION STUDY 
FOR TRIBUTARIES TO S K U N K  CREEK, Contract FCD 98-22 

Dear Michael: 

Enclosed for your review and approval is the revised HIS submittal (CD) for the base topographic 
mapping from Kenney Aerial Mapping, Inc. With the Kenney submittal is a memorandum from Matt 
Heineman describing the steps that were taken to correct the errors in their August 11, 1999 
submittal. Also enclosed is the HIS submittal (CD) for the CAD deliverables which depict the 
floodplains, floodways, cross-sections, and baselines of the five tributaries. This submittal consists 
of a single dxf file for AutoCAD along with the required text files. 

If you have any questions or need additional information regarding this submittal, please do not 
hesitate to contact me. 

Sincerely, 

Tetra Tech, lnc. 

Project ~anager  

Enclosures 



TmRA TECH, INC. 
~NFRA~~XUCTURE SOUTHWEST GROUP 
501 North 44' Street, Suite 125 Form* Sima-s, ti & Asswates, /nc 

IWA Engineen, Inc 
(602) 629-1 100 FAX (602) 629-0725 FLO Engmeeriw Inc 

CDC Ggineering. lnc 

December 8, 1999 

Mr. Michael Duncan, P.E. 
Flood Control District of Maricopa County 
2801 West Durango Street 
Phoenix, AZ 85009 

RE: TOPOGRAPHIC MAPPING AND FLOODPLAIN DELINEATION STUDY 
FOR TRIBUTARIES TO SKUNK CREEK, Contract FCD 98-22 

Dear Michael: 

In accordance with the scope of work for the above referenced contract, we are submitting our 
proposed final floodplain/floodway delineation work maps (full-size plots) for the five tributaries, 
the HEC-RAS model for each, and the HEC-2 weir flow model for Tributary 6B (on disk) for your 
review and approval. Also enclosed is a copy of our November 10, 1999, meeting minutes and 
attachments which describe the resolutions to your review comments on our initial submittal. Upon 
receiving your approval of the mapping and models, we will finalize and incorporate them into the 
draft Technical Data Notebook. 

If you have any questions or need additional information regarding this submittal, please do not 
hesitate to contact me. , 

Sincerely, 

Tetra Tech, Inc 
Infrastructure Southwest Croup 

Project ~anager  

Enclosures 



SCOPE OF WORK 
TOPOGRAPHIC MAPPING AND FLOODPLAIN DELINEATION STUDY 

FOR 
TRIBUTAlRZES TO SKUNK CREEK 

FLOOD CONTROL DISTRICT OF MARICOPA COUNTY 
FCD CONTRACT NO. 98-22 

GENERAL 

The project consists of approximately 5.5 river miles of floodplain delineation, approximately3 square 
miles of new topographic mapping for the upper Skunk Creek area. These approximate boundaries are 
shown in Exhibit I. 

The District will provide the hydrology for the study. 

The consultant will develop the floodplain and floodway delineations using the HEC-RAS computer model, 
if appropriate. The consultant must use sound engineering judgement in the development of the hydraulic 
model. The results of the model must be analyzed carefully and refinements made to the input parameters 
in order to obtain the most realistic results. All work must meet Arizona Department of Water Resources 
(ADWR) and Federal Emergency Management Agency (FEMA) requirements for floodplain delineations. 
The results of this study must be reviewed and accepted by FEMA prior to the finalization of this contract. 
All work under this scope will be completed within 400 calendar days from the date of Notice to Proceed, 
including 60 days for District reviews and 180 days for FEMA reviews. 

TASK 1 - COORDINATION 

1.1 The consultant shall submit a project schedule showing coordination lneetings and conlpletion dates 
for each of the tasks in the scope within 14 days of Notice To Proceed. The consultant shall update this 
project schedule when appropriate. 

1.2 The consultant shall participate in regular coordination meetings (at least once every four weeks) with 
the District's Project Manager and in milestone coordination meetings in the development of the 
hydrologic and hydraulic analyses. The consultant is responsible for the minutes of any meetings. 
Whenever possible, coordination and milestone meetings should be combined. 

1.3 The consultant shall submit a quarterly estimation of the projected billing within 14 days of Notice to 
Proceed. Thereafter, this estimation will be updated and submitted to the District's project manager at 
least 10 days prior to the end of each quarter. 

1.4 The consultant shall submit monthly progress reports at least 5 days before submittal of monthly 
invoices. The report shall be brief and should be no longer than two typed pages. At a minimum, the 
monthly report shall contain the following: 

a. A description of the work accoinplisl~ed by task during the reporting month. 



b. Percent (%) completed for the month and percent (%) cumulative completed for each task. 

c. A brief description of the work to be accomplished the following month. 

d. A description of any problems encountered. 

1.5 The consultant is responsible for placing the legal advertising at the beginning of the study, notifying 
the public of the study. The ad will be run in a widely circulated newspaper two times, with 
approximately one week between runs. The ad must also be run two times in a local newspaper that 
serves the area being studied. After the ad is run the consultant will supply the District with the original 
affidavit of publication from each of the newspapers for each day that the ad ran. 

1.6 The consultant shall notify all property owners and obtain any necessary Rights of Entry for the study 
area. The consultant shall furnish the District with a list of all the property owners notified and a 
sample Right of Entry letter. 

1.7 The consultant shall meet with officials from the local public works department. The purpose of this 
meeting is to identify local flooding problems and obtain information on current and planned public 
works projects, channel modifications, storm-drainage systems, development, and corporate limits. 

1.8 The District shall plan and conduct two public meetings in conjunction with this study. The first 
meeting will be to inform the public of the purpose and scope of the study. The second meeting will 
be to inform the public and obtain public comments on the study results, and shall take place prior to 
the submittal of the final report to FEMA. The consultant/District shall be responsible for the 
preparation of the graphic displays for these meetings. One representative from the consultant shall 
attend both the meetings. The consultant shall respond to the public's comments and make revisions 
to the study if necessary. 

1.9 Consultant/District Performance Evaluations will be performed. An informal evaluation will be 
performed at the completion of the hydrologic analysis. A formal evaluation will be performed at the 
completion of the project upon receipt of all deliverables. 

TASK 2 - DATA COLLECTION 

2.1 The consultant shall collect and review pertinent data from the District and other outside sources. Data 
to be collected will include previous flood hazard reports and hydrology for the study area; existing 
topographic mapping; historical flooding information; as-built plans for existing structures; FEMA 
Flood Hazard Boundary Maps and any Letters of Map Amendment and/or Revisions, and other 
pertinent information. 

2.2 A written report summarizing the data collected shall be submitted to the District for information 
purposes. A preliminary draft of this report is due within 90 days of Notice to Proceed. 



TASK 3 - TOPOGRAPHlC MAPPING 

An aerial survey subcontractor shall be retained by the consultant as part ofthis contract. The new 
topographic mapping would be one mile and half mile wide, as necessary to cover the entire 
approximate 100-yr. floodplain width of the identified washes. 

The consultant shall coordinate all the aerial surveying work with the aerial surveying subcontractor 
to ensure that the specifications of the aerial surveying work are met. The consultant is responsible for 
ensuring that the topographic mapping covers the area of delineation. Quality control on surveys will 
be per FEMA document 37, Flood Insurance Study Guidelines and Specifications for Study 
Contractors, January 1995. 

Digital contour and planimetric data developed for this study shall be delivered prior to finalizing 
Task 6. 

Digital Terrain Models shall be delivered following the guidelines stated in district'd HIS data Delivery 
Specifications, Rev 3.1, June 1, 1998. 

Prepare topographic mapping to a 4-foot contour interval, with a scale of 1 inch = 200 feet, with spot 
elevations on all section line and mid-section line roads. 

Ground Control: 

a. The consultant shall provide all survey control using NAD 1983. 

b. The consultant shall systematically set panel points and establish horizontal and vertical control 
throughout the areas to be mapped for use in compilation by the aerial survey contractor. Where 
readily available, surveys will tie into the State Plane Coordinate System. Field co~ltrol shall be 
sufficient to readily allow for compilation of maps by the aerial survey contractor at the desired 
map scale and contour interval, and will be based on the National Geodetic Vertical Data of 1929 
(NGVD). A conversion factor, including documentation of how it was derived, will be provided 
by the consultant to allow comparison of NGVD 29 elevations to NAVD 88 elevations and will 
be included in the Technical Data Notebook. 

c. The horizontal and vertical control points shall be located and marked by the consultant. The 
controls for the aerial mapping shall be in sufficient numbers and shall be in locations, which 
will be compatible with the accuracy of the mapping requirements. The controls shall be of at 
least third order accuracy. Section comers, quarter corners, and mid-section points sl~all be used 
for control points wherever possible. 

The consultant shall provide permanent noperasable topographic mylars of the work study drawings. 
The drawings shall be 24" X 36" in size, with a scale of 1 inch = 200 feet and a contour interval of 2 
foot for all mapping with the exception of section line roads which will have a contour interval of 1 
foot. A cover sheet will be provided with the project title, date of topographic mapping, and a location 
map showing geographic range covered by each specific mapping sheet. Each drawing shall include 
the floodplain and floodway delineations and a minimum of a north arrow, scale, section corners and 
quarter corners, current and proposed streets and highway names, State Plane Coordinate System, 



major drainage features, corporate boundaries, cross section lines, channel station center line, index 
map, and description and elevation of elevation reference marks (ERMs). A note explaining the proper 
means to convert the NGVD 29 elevations to NAVD 88 elevations shall be included in "NOTES" in 
the map border. The mapping will have an accuracy such that ninety percent (90%) of all contours shall 
be within one-half contour of the true elevations and the remaining ten- percent (10%) of the contours 
shall not be in error by more than one contour interval. 

TASK 4 - FIELD SURVEY 

4.1 Prepare topographic mapping to a 4 foot contour interval with a scale of 1 inch = 200 feet, with spot 
elevations or 1 foot contours on all section line and mid-section line roads, for floodplain/floodway 
delineation areas as identified in Task 6 or FEMA criteria, whichever is more stringent. 

4.2 Ground Control for Floodplain Delineations: 

4.2.1 All topographic mapping and survey work shall meet or exceed Federal Emergency Management 
Agency (FEMA) minimum criteria as defined in FEMA Document 37, Flood Insurance Study 
Guidelines and Specifications for Study Contractors, January 1995. This would include, but is 
not limited to: the establishment of "permanent" elevation reference marks (ERMs); field control; 
and verification of profiles by the ground survey profile procedure. 

4.2.2 Horizontal and Vertical Control: Systematically set panel points and establish horizontal and 
vertical control throughout the area to be mapped for use in compilation by the aerial survey 
contractor. Where readily available, surveys will tie into State Plane Coordinate System NAD 
1983. Field control shall be sufficient, at least one "permanent" point per mile, such point(s) 
being used as Elevation Reference Marks (ERMs). Surveys will be based on National Geodetic 
Vertical Datum 1929 (NGVD), per FEMA guidelines. A conversion factor, including 
documentation of how it was derived, will be provided by the consultant to allow comparison 
of NGVD 29 elevations to NAVD 88 elevations and will be included in the Technical Data 
Notebook. "Permanent" survey points shall consist of existing monument, such as brass caps or 
similar survey monuments. Where additional monument is needed, survey markers conforming 
to Maricopa Association of Governments (MAG) Uniform Standard Detail for Public Works 
Construction, detail 120-1, Type C, shall be placed 2" +/- above grade, and topped with a brass 
cap. Elevation Reference Marks will be labeled on available maps and described in a lnanner 
which allow them to be readily located in the field. 

4.2.3 All aerial targets are to be removed following completion of the topographic mapping. 

4.3 The consultant shall verify the accuracy of the mapping by the procedures called for in FEMA 
Document 37 or other methods approved by FEMA. This shall include the verification of cross sections 
used in the floodplain delineation. 

4.4 Field surveys of bridges, culverts, and hydraulic structures are to be obtained by the consultant when 
as-built plans are not available or when changes significant to the HEC-RAS modeling, such as 
sedimentation, have occurred since the date of as-built. This illformatio~l should be reduced and 
compiled into an 1 1 "x 17" (maximum size) drawing for inclusion in the final report. The information 



presented in the drawing should be in a format appropriate for use in the HEC-RAS 11lodel. Field 
surveys of bridges, culverts, hydraulic structures, and routing reaches must also be obtained where 
necessary for proper hydrologic modeling. It may be necessary to field survey some structures since 
the as-built plans may not be on NGVD 1929. 

HIS submittals pertinent to Tasks 3 and 4, must be reviewed and approved prior to finalizing the 
Floodplain Delineation Task (Task 6). 

TASK 5 - HYDROLOGY 

5.1 The hydrology will be provided by the District. 

TASK 6 - FLOODPLAIN DELINEATION 

6.1 Floodplain delineations must be obtained using the U.S. Army Corps of Engineers HEC-RAS River 
Analysis System , version 2.1 October, 1997, and methodology acceptable to FEMA. This model will 
simulate the effects of floodplain geomorpl~ology, flow changes, bridges, culverts, hydraulic rouglmess 
factors, effective flow limitations, split-flows, and other considerations. The consultant shall prepare 
the study using the guidelines established in FEMA Document 37, Flood Insurance Study Guidelines 
and Specification for Study Contractors, January, 1995, and FIA Document 12, Appeals, Revisions, 
and Amendments to Flood Insurance Maps, January 1990. 

6.2 The delineation work shall meet requirements for floodplain and floodway delineations as prescribed 
by FEMA and the Arizona Department of Water Resources. 

6.3 The delineation study shall be based on the final results of the hydrologic study as directed bythe 
District. 

6.4 The consultant is to make refinements to the HEC-RAS model based on review of the model results 
by the District, ADWR, FEMA, and the Technical Evaluation Contractor. The consultant shall review 
the HEC-RAS model results for reasonableness. Adjustments to the input paranleters for obtaining the 
most realistic results is normal to the scope. 

6.5 Floodways are to be determined using equal conveyance encroaclment  neth hod 4 to start with, but only 
encroachment method 1 will be used in the final analysis. The floodway encroachment is to be as near 
the one-foot maximum rise in elevation as possible. 

6.6 The consultant must obtain District approval at each of the following steps: 

a. Field reconnaissance report and estimation of Manning's "n" values. 

b. Proposed location and alignment of the cross sections and channel centerline. 

c. Floodplain (natural) delineation. 



d. Floodway delineation using equal conveyance encroachment. 

e. Floodway delineation using encroachment method 1. 

f. Final Hydraulics Report. 

6.7 Field Reconnaissance 

6.7.1 The consultant shall conduct a field reconnaissance of the full study reach. This will include 
observation of channel and floodplain conditions for estiination of Manning's "11" values; 
photographic documentation of floodplain characteristics; determination of channel bank 
stations; observation of possible overflow areas; inspection of levees or other flood control 
structures; and measurement of bridge dimensions. 

6.7.2 Mannings "n" values are to be determined using the methodology in the USGS report, Estimated 
Manning's Roughness Coefficients for Stream Channels and Flood Plains i n ' ~ a r i c o ~ a  County, 
Arizona, April 199 1. Copies of the report are available through the District. 

6.7.3 A draft report on the field reconnaissance shall be submitted to the District for review and 
approval prior to beginning the HEC-RAS modeling. The report sl~all present the determination 
of channel and overbank "n" values using captioned color photographs or color photocopies. The 
report shall also discuss floodplain conditions affecting the delineation, describe structures and 
obstructions, and provide color photos or photocopies of major liydraulic structures. Photo 
locations, structures, and "n" values shall be displayed on reduced scale mapping and included 
in the Final Report. 

6.8 Cross Sections 

6.8.1 The location and alignment of cross sections and channel centerline shall be submitted for the 
District's review and approval prior to digitizing the cross section data. Cross section stationing 
shall be from left to right looking downstream with the thalweg as station 10,000. Cross sections 
will be spaced approximately every 500 feet, unless geographic or structural constraints dictate 
otherwise, and shall extend the full width of the area inundated by 100-year floodwaters. 
Identification of cross sections shall be in river miles, increasing upstream. The stationing shall 
tie into the specified river mile of the existing FEMA studies. Cross section orientation may need 
to be altered after running of HEC-RAS model to ensure that sections are perpendicular to flow 
per FEMA criteria. 

6.8.2 All cross sections shall be plotted using a pen, laser, or electrostatic plotter. The cross section 
plots shall show water surface profiles, ineffective flow areas, "n" values, encroachments, 
channel stationing and other pertinent information. All plots are to be accompanied by a legend. 
These plots are to be available at all reviews. 

6.8.3 Cross section plots are limited to one plot at the following three stages of work: (a.) a plot of 
digitized " G R ,  STCHL, STCHR, centerline (station 10,000) to be used as a check of input data 
and for working sections during compilation of the floodplain model; (b.) a plot of the cross 
section for the completed floodplain run which shows the floodplain water surface elevation, 



ineffective flow areas, "n" factor, and encroachments to be used as working sections for 
development of tile floodway model; (c.) a plot of the final floodway model cross sections which 
will s l~ow Type 1 encroachments and encroached water surface, in addition to data covered in 
items (a.) and (b.). These cross sections, generated under (c.), will be submitted as part of the 
Final Report. 

6.9 Bridges and culverts must be modeled in co~npliance with HEC-RAS modeling requirements for the 
selected routine. Where multiple bridges occur, each bridge shall be modeled separately. The 
HEC-RAS modeling results for bridges, culverts, and other hydraulic structures must be checlted by 
using an independent method approved by the District to analyze these structures. 

6.10 For floodplains identified as ponding areas, it is preferable to analyze the area by using t l ~ e  HEC-1 
model, which shall provide the District with water surface elevations. If appropriate, the col~sultant 
shall identify in the ponded floodplains a floodway. The purpose of this floodway is to allow the pond 
to seek a constant stage throughout the aerial extent of the ponds, versus the creation of two 
independent ponds. 

6.11 Flood zones must be determined according to FEMA criteria and clearly labeled on the final drawings. 

6.12 The total area of the floodplain and floodway must be determined for each reach in square miles and 
acres. 

6.13 The floodplain/floodway delineation analysis shall be presented in Technical Data Notebook as 
described in Task 8. HIS submittals pertinent to Task 6, must be reviewed and approved prior to 
submittal of the FEMA review package. 

TASK 7 - DIGITAL DATA 

Digital data shall be delivered in a CADD standard binary DXF format from either AutoCAD or 
Microstations outlined in the District's "HIS Data Delivery Specifications," Rev 3.1, June 1, 1998 

The following themes shall be delivered: 

Description 

Shows the map sheet boundaries of the project 

Defines the boundary of the project 

Planimetric features captured but not used by HIS (Fences, tree lines, etc)(if any) 

Section corners as defined by the PLSS (Public Land Survey System) 

Other control points that are not corners 

Structures like building footprints (if any) 

Name 

NDXPRJ 

PRJ 

CART0 

CORNERS 

CTRL 

STRCT 

Page No. 

LP-40 

LP-60 

LP-110 

LP-2 10 

LP-2 15 

LP-360 



This is a comprehensive listing of possible features. If there are no features collected under one of the 
categories mentioned, then the item does not need to be delivered. 

The data submittal under Task 7 will be subject to a quality control (QC) check by the District staff. The 
District makes use of a checklist in the QC process. A hardcopy of the cl~ecklist is enclosed with this scope 
of work. The consultant shall use the checklist to review each HIS data submittal for compliance a id  deliver 
a completed copy of the checklist to tlie district along with the data submittal. 

Data Quality of Data: Scale, date, Vertical Datum, Projection 

Contractor name, Project Name, Project ID 

Floodway center line 

Elevation Reference Marks 

Surface Water Elevation 

Cross sections used in HEC-RAS 

Floodplain Zones 

Floodplain Hazard Zones 

Edge of Pavement (if any) 

Contours and spot elevations 

Bridges, including any headwalls or wing walls 

Culverts, including any headwalls or wing walls 

Drainage basins 

Drainage Path 

Washes or streams in the area (if any) 

DQ.TBL 

PRJ.REL 

FPBLN 

FPCTLFCD 

FPSRFFCD 

FPXFCD 

FPZNFCD 

FPZNHZ 

STRTDTL 

ELV 

BRIDGE 

CULVERT 

DRNBSN 

DRNPTH 

RIVER 

All required HIS submittals must be reviewed and accepted prior to finalizing the Technical Data Notebook 
for submittal to FEMA (Task 8.1). 

LP-4 10 

LP-430 

LP-520 

LP-523 

LP-535 

LP-540 

LP-550 

LP-560 

LP-660 

LP-7 10 

LP-608 

LP-612 

LP-920 

LP-930 

LP-960 

TASK 8 - DELTVERABLES 

8.1 Data Submittal -Prior to tlie FEMA submittal, the Consultant shall deliver the final study data in 
CADD format per the "HIS Data Delivery Specifications," Rev 3.1, June 1, 1998. 

8.2 FEMA Submittal -The Consultant will submit the followi~lg items to the District for review by FEMA 
and any other appropriate governlnental agency. All of the following products are considered 
deliverables for the FEMA submittal: 

8.2.1 Original Affidavits of Publication. 



8.2.2 Two (2) complete sets of blueline topographic base maps with the floodplaii~/floodwa~ 
delineations shown. All drawings shall be signed and sealed by persons of appropriate 
professional registration(s). Each registrant shall provide a specific statement as to what service 
they performed. 

8.2.3 Two (2) complete copies of the Technical Data Notebook, including HEC-RAS digital 
input/output files on diskettes. The Technical Data Notebook shall be prepared in accordance 
with ADWR State Standards Attachment 1-97 (SSA1-97) using theADWNFEM4 Stlbrnittals 
outline. The notebook shall be organized as specified by the District, following SSA1-97 format. 

8.2.4 Two (2) sets of complete survey notes shall be submitted in a notebook separate from the 
Technical Data Notebook. 

8.2.5 One (1) copy of the Digital Terrain Model (DTM) shall be submitted following the guidelines 
stated in the District's H[S data Delivery Specifications, Rev 3.1. 

8.2.6 Two (2) copies of the current FIRM panels showing the proposed delineation. 

8.3 Final Submittal - The following products are considered deliverables for the final sub~nittal to the 
District after FEMA approval is issued. 

8.3.1 One (1) complete sets of mylars and four (4) complete sets of sealed blueline topographic base 
maps with the floodplain/floodway delineations shown. All drawings shall be signed and sealed 
by persons of appropriate professional registration(s). Each registrant will provide a specific 
statement as to what service they performed. 

8.3.2 One (1) complete set of transparent overlays of photo-mylars. Sheet size, numbering, and layout 
shall correspond to the delineation work maps. 

8.3.3 One (1) complete set of 9" X 9" contact prints of the aerial stereo pl~otographs sequentially 
numbered and catalogued. 

8.3.3 Four (4) complete copies of the Technical Data Notebook including HEC-RAS input/output files 
on diskettes. The Technical Data Notebook shall be prepared in accordance with ADWR State 
Standards Attachment 1-97 (SSA 1-97). The notebook shall be organized as specified by the 
District, following SSA 1-97 format. This submittal of the Technical Data Notebook shall 
include any correspondellce andlor meeting minutes with the reviewing agencies and shall 
reflect any revisions required by those reviewing agencies. Revisions may include, but are not 
limited to, modifications to the delineatio~l maps, the HEC-RAS model, andlor the Final 
Report. 

Specific deviations from this scope of work shall not be undertaken without the specific written concurrence 
from the Flood Control District. 





r n A V I T  OF PUBLICATION 

STATE OF ARIZONA 
COUNTY OF MARICOPA 

TOM BIANCO, being first duly sworn, upon oath deposes 
and says: That he is the legal advertising manager of the 
Arizona Business Gazette, a newspaper of general 
circulation in the county of Maricopa, State of Arizona, 
published at Phoenix, Arizona, by Phoenix Newspapers Inc., 
which also publishes The Arizona Republic, and that the 
copy hereto attached is a true copy of the advertisement 
published in the said paper on the dates as indicated. 

The Arizona Republic 

November 13,20,1998 

Sworn to before me this 
24 day of 
November AD. 1998 

&& Notary Public 
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Fax: 662.234.9982 E-Maii,deseriadvocaie@uswest.nei 

?he Amouncmmt ofFi;lood Hazard .Study was pubkd~ed in Tile Desert Advocaie 

I- 

ha? printed in total n$ provid>d. 

Notav Public - M f 2 W  



ANNOUNCEMENT OF FLOOD HAZARD STUDY 
The Flood Control District of Maricopa County, 

under the authority of the National Flood lnsurance 
Act of 1968 (P.L. 90-448), as amended, and theFlood 
Disaster Protection Act of 1973 (P.L. 93-234), is 
funding a detailed study of flood hazard areas in 
north-central Maricopa County as follows: 

Tributaries to Skunk Creek located adjacent to the 
Tonto National Forest in Township 7 North, Range 3 
East. The study area is approximately 3 miles east of 
the community of New River, off New River Road. 

The study is being performed for the Flood Control 
District by Simons, Li & Associates, lnc. (SLA) of 
Tempe, Arizona. 

The purpose of this study is to examine and 
evaluate flood hazard areas which are developed or 
which are likely to be developed and to determine 
flood elevations for those areas. Flood elevations will 
be used by Maricopa County to carry out floodplain 
management objectives of the National Flood 
lnsurance Program. They will also be used as the 
basis for determining appropriate flood insurance 
premium rates applicable for buildings and their 
contents. 

This announcement is intended to notify all 
interested persons of the commencement of this study 
so they may have an opportunity to bring any relevant 
facts and technical data concerning local flood 
hazards to the attention of the Flood Control District 
for consideration during the course of the study. Such 
information should be furnished to Mr. Pedro Calza, 
Flood Control District of Maricopa County, 2801 West 
Durango Street, Phoenix, AZ 85009, telephone (602) 
506-1 50 1. 
Published: (newspaper name and date). 



Project Engineering Consultants, Ltd. 

October 30,2000 

Bart Bergendahl 
Tetra Tech 
50 1 North 44th Street, Suite 125 
Phoenix, Arizona 85008-6596 

Re: Tributaries of Skunk Creek 

Dear Bart, 

As per contract, the horizontal datum that was used by Project Engineering Consultants, 
Ltd. for the above referenced project was based on NAD83 datum. There was no 1992 or 
1996 adjustment applied. 

Please call if you have any other questions. 

Survey ~aAage./ 
Project Engineering Consultants, Ltd. 

Engineers Planners Surveyors 
2310 W. Mission Lane, Suite 4 Phoenix, Arizona 85021 (602) 706-1701 Fax (602) 706-3080 

E-Mail: pec@pecaz.com 



Tributaries of Skunk Creek 

Survey Control 

Project Engineering Consultants, Ltd. 
January 1 9,1999 



Skunk Creek Tributaries 
Elevation Reference Monument Diagram 

Project Engineering Consultants, Ltd. 1:: 
January 10,1999 I 
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I Skunk Creek  T r i b u t a r i e s  
S u r v e y  C o n t r o l  P o i n t s  

- P r o j e c t  E n g i n e e r i n g  C o n s u l t a n t s ,  L t d  
' 1-10-99 

NAD83 SPC Sys tem 
NGVD29 E l e v a t i o n s  

P t  # N o r t h i n g  E a s t i n g  E l e v a t i o n  



Tribubries of Skunk Creek ERM Listing Project Engineering Consuhnts, LM. 

Note: Prime Bench Mark for &is project is ERM loo, 
MCHD Brass Cap on SW Comer of New River Road 
bridge over Skunk Creek. which is the same as Cdlins 
and Pina's ERM 11. This bench mark was based on 
NGS Point "Skunk." 

Point Remarks Northing Easting Monument Section 
# Elevation Data 

Description 

15 

33 

34 

35 

36 

37 

loo 

ERM 

ERM 

ERM 

ERM 

ERM 

ERM 

ERM 

M a w  County Highway Department Brass Cap flush 
wlpavement @ intersectim of New River Road and 
Circk Mountain Road; stamped "INTERSECTION 
19W 

NE Comer, 
Section 6, 
T6N, R3E 

2%' United States General Land ,Office Survey Brass 
Cap, Northeast Comer of Sectiori 6, T6N, R3E 

2%" United States General Land Office Survey Brass 
Cap, NoFtheast Comer of Section 5, T6N, R3E; +I-1.19' 
above ground 

NE Comer, 
Section 5, 
T6N, R3E 

2%* United States General Land Offica Survey Brass 
Cap, North Quarter Comer of Section 29, T7N, R3E; +/ 
2.0' above ground 

N% Comer, 
Section 29. 
T7N. R3E 

2%" United States General Land Office Survey Brass 
Cap, Northeast Comer of Section 30, V N ,  R3E; +/- 
1 .W above ground 

NE Comer, 
S&on 30, 
V N ,  R3E 

E% Comer, 
S&n M, 
T7N. R3E 

2%" United States General Land Office Survey Brass 
Cap, East Quarter Comer of Section 20, T7N, R3E 

2 W  Maricopa County Highway Department Brass Cap 
flush w/concrete on top of west barrier wall of New 
River Road bridge over Skunk Creek, +I-21.9' from 
south end of of barrier wall; Same as ERM 11 as 
provided by Collins and Pina 

Brass Cap flush wlconcrete on top of headwall, 
southside of Circle Mountain Road, +/-!4 mile east of 
New River Road 

ERM 

ERM 2% United States General Land Office Survey Brass 
Cap, Northeast Caner of Section 29, V N ,  R3E; +/-I .0' 
above ground 

NE Corner, 
Section 29, 
Ti'N, R3E 

M4 ERM 1059269.178 21 32.631 
648396.642 

Fd Iron Bar in concrete in Handhole +I-% mile north of 
New River Road bridge over Skunk Creek, westside of 
New River Road 

Page 1 of 2 



Tributaries of Skunk Creek ERM tisting Project Engineering Consultants, Ltd. 

Point Remarks Northing Easting Monument Section 
# Elevation Dab 

Description 

2010 ERM 1050017.857 M38.517 NE Comer, 2%' United States General Land Offce Survey Brass 
649623.727 Section 7, .Cap, Northeast Comer of S&n 7, T6N, R3E; +/-I.? 

T6N, R3E above grwnd; Same As ERM 10 as provided by Collins 
and Pina 

Page 2 of 2 



Skunk Creek Tributaries 
Aerial Paneling Diagram 

Project Engineering Consultants, Ltd. f ' 

December 2,1998 



skunk Creek Tributaries 
Aerial Panel Points 

Project Engineering Consultants, Ltd. 
1-10-99 

NAD83 SPC System 
NGVD29 Elevations 

Pt # Northing Easting Panel Elev. Notes 

HI/ Panel 
HV Panel 
,V/ Panel 
HV Panel 
HV Panel 
HV Panel 
HV Panel 
W Panel 
HV Panel 
H?/ Panel 
HV Panel 
hiV Panel 
HV Panel 
HV Panel 
HV Panel 
HV Panel 



Skunk Creek Tributaries 
Check Cross Sections Diagram 

Project Engineering Consultants, Ltd. 
December 2,1998 

I 
I I 



S k u n k  C r e e k  T r i b u t a r i e s  
C h e c k  C r o s s  S e c t i o n s  

P r o j e c t  E n g i n e e r i n g  C o n s u l t a n t s ,  L t c i .  
1 - 1 0 - 9 9  

PIAD83 S P C  S y s t e m  
NGVD29 E l e v a t i o n s  

P t  # N o r t h i n g  E a s  t i n g  P a n e l  Elev.  

N G 
Pr G  
PIG 
PIG 
PIG 
fir G  
PI G 
N  G  
tr G  
NG 
N G  
P.i G  
N  G 
FL 
M G 
NG 
N G  
NG 
NG 
NG 
N  G  
N  G  
NG 
NG 
N G  
F L  
PrG 
PIG 
?I G  
N G 
NG 
N G  
PrG 
E 2 
E P  
E 2 
E P  
E P  
E2 
E P  
E P  
NG 
T 3  
H3WL 
5 DNL 
HDWL 
XDWL 
T 3  
33 
-7 - 2 
33 
>J G 





S k u n k  C r e e k  T r i b u t a r i e s  
Topo  

P r o j e c t  E n g i n e e r i n g  C o n s u l t a n t s ,  L t d  
1-11-99 

2 2 6 0 . 6 3 6 9 6 ,  NAIL 
2 2 6 6 . 7 2 1 6 8 , N A I L  
2267 .20361 ,NG 
2 2 6 5 . 9 2 1 8 8 , T O P  
2 2 6 3 . 2 2 1 6 8 , T O E  
2 2 6 2 . 8 9 0 1 4 ,  FL 
2263 .25659 ,TOE 
2 2 6 4 . 5 4 0 5 3 , T O P  
2 2 6 4 . 9 9 8 5 4 , N G  
2 2 7 0 . 8 3 4 2 3 , C  
2 2 7 1 . 0 4 6 8 8 , C  
2 2 7 0 . 2 3 1 6 9 ,  C 
2 2 7 0 . 5 0 8 7 9 ,  C  
2 2 6 4 . 5 9 4 7 3 ,  FL -- 
2 2 6 5 . 2 1 4 8 4 ,  FL -- 
2 2 6 7 . 3 6 4 7 5 , T O P  
2267 .40625 ,TOE 
2 2 4 7 . 0 9 7 6 6 ,  FL 
2266 .36475 ,TOE 
2 2 6 8 . 7 3 7 7 9 , T O P  
2 2 6 8 . 7 5 9 0 3 ,  TOP 
2 2 6 7 . 9 7 5 3 4 , T O P  
2 2 6 7 . 8 4 7 6 6 , N G  
2 2 6 9 . 4 1 9 9 2 , N G  
2 2 6 8 . 6 3 7 4 5 , N G  
2 2 6 9 . 4 2 4 5 6 , T O P  
2255 .20264 ,TOE 
2265 .63867 ,TOE 
2 0 6 3 . 9 9 7 0 7 , N A I L  
2062.49438,WNG 
2062.52563,HW 
2062.76538,HW 
2062.54639,WNG 
2 0 5 5 . 8 6 9 8 7 , I N V  
2 0 5 5 . 7 6 6 8 5 , I N V  
2 0 5 4 . 5 8 4 4 7 ,  FL 
2 0 5 5 . 1 3 7 4 5 , T O E  
2 0 5 7 . 1 4 0 8 7 ,  TOP 
2 0 5 4 . 8 7 4 0 2 , T O E  
2 0 5 9 . 3 1 2 5 0 , T O P  
2 0 6 4 . 8 9 7 4 6 ,  EP 
2 0 6 3 . 1 4 2 3 3 ,  EP 
2 0 6 2 . 3 1 8 6 0 , Z P  
2 0 6 3 . 1 0 9 3 8 ,  P  
2 0 6 3 . 7 1 2 6 5 ,  EP 
2 J 6 4 . 5 3 7 3 5 ,  EP 
31264.17456,  P  
2 0 6 5 . 6 3 1 3 5 ,  P  
2 0 6 5 . 7 8 7 3 4 ,  EP 
2 0 6 2 . 1 1 6 4 6 ,  WNG 
9 > -9 + L o -  .29353,HW 
2 0 6 2 . 4 1 2 8 4 ,  h7d 
2062.3632'3,WNG 
2 3 5 6 . 7 5 9 0 3 ,  INV 
2 ? 5 6 . 1 2 5 2 4 , I N V  
3 2 5 7 . 7 4 6 5 8 , F L  

3 - 7  - L 3  I .  91211,TOE 
Z'512.77637,TOP - 7 - ?  -,o-. 15796 ,NG 
3 2 6 ~ 1 . 1 1 3 3 0 , G B  



2 3 5 1 . 3 6 0 3 4 ,  GB 
2 0 6 4 . 6 7 9 6 9 ,  TOP 
2Q64.90112 ,TOP 
2065.36108,TOP 
2366 .28955 ,TOP 
2060.87207,GB 
2 Q 6 1 . 8 0 9 5 7 ,  GB 
2353.12915,TOE 
2059.43164,TOP 
2 0 5 6 . 0 7 2 7 5 ,  WNG 
2066.03491,HW 
2066.27734,HW 
2065.90283,WNG 
2 0 5 9 . 3 3 3 5 0 ,  INV 
2 0 5 9 . 0 8 5 2 1 ,  I b l V  
2 0 5 8 . 6 1 0 6 0 ,  FL 
2 0 5 8 . 9 3 2 6 7 ,  TOE 
2060.36255,TOP 
2058.25433,TOE 
2059.89136,TOP 
2064.14868,bJG 
2066.58472,NG 
2 0 6 9 . 5 9 0 3 3 ,  EP 
2 0 7 0 . 1 6 1 8 7 ,  P 
2 0 7 0 . 4 9 8 0 5 ,  EP 
2068 .72412 ,EP 
2 0 6 8 . 5 4 1 5 0 ,  P  
2 0 6 8 . 0 5 8 1 1 ,  EP 
2 0 6 5 . 9 2 6 7 6 ,  EP 
2 0 6 6 . 7 5 8 0 6 ,  P  
2 0 6 7 . 0 0 3 0 6 ,  EP 
2066.88965,WNG 
2066.36548,HW 
2066.79243,Eird 
2066.62744,WMG 
2 0 5 9 . 9 0 6 9 3 ,  INV 
2 0 5 9 . 3 4 0 0 9 ,  INV 
2060 .69678 ,  EL 
2061.21484,TOE 
2053 .16895 ,TOP 
3 3 6 1 . 0 5 7 1 3 ,  TOE 
2070.37061,TOP 
2J70 .59912 ,TOP 



Skunk Creek Tributaries 
NGVD29 To NAVD88 Conversion Chart 
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DV2004 UNION RM 1 5.870 METERS 35235 
DV2004 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
DV2004 
~ ~ ~ 2 0 0 4  STATION MARK IS A TRIANGULATION STATION DISK 

004 WITH SETTING: SET IN TOP OF CONCRETE MONUMENT (ROUND) 
~ ~ 2 0 0 4  THE MARK IS STAMPED: UNION 1947 
DV2004 STABILITY: C = MAY HOLD, BUT OF TYPE COMMONLY SUBJECT TO 
DV2004 STABILITY: SURFACE MOTION 
DV2004 SATELLITE: THE SITE LOCATION WAS REPORTED AS SUITABLE FOR 
DV2004 SATELLITE: SATELLITE OBSERVATIONS - April 30, 1994 
DV2004 
DV2004 HISTORY - Year Condition Recov. By 
DV2004 HISTORY - 1947 STATION MONUMENTED COAST AND GEODETIC SURVEY 
DV2004 HISTORY - 1994 GOOD NATIONAL GEODETIC SURVEY 
DV2004 
DV2004 STATION DESCRIPTION 
DV2004 
DV2004 DESCRIBED EY NATIONAL GEODETIC SURVEY 1994 (JDR) 
DV2004 RECOVERED AS DESCRIBED. NOTE- BEAR RIGHT AT CORNER OF WALL AND FOLLOW 
DV2004 ROUGH ROAD TO HIGHEST GROUND AND STATION. 
DV2004 RECOVERED AS DESCRIBED. NOTE- BEAR RIGHT AT CORNER OF WALL AND FOLLOW 
DV2004 ROUGH ROAD TO HIGHEST GROUND AND STATION. 
DV2004 RECOVERED AS DESCRIBED. 
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National Geodetic Survey, Retrieval Date = MAY 9, 1995 
DV0122 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
DV0122 DESIGNATION - SKUNK 
D'J0122 PID - DV0122 

1122 STATE/COUNTY- AZ/MARICOPA 
0122 USGS QUAD - UNION HILLS (1983) 

DV0122 
DV0122 HORZ DATUM - NAD 83 (1992) 
DV0122 VERT DATUM - NGVD 2 9 
DV0122 
DV0122 POSITION - 33 43 32 -39095 (N) 112 07 08.51535 (W) ADJUSTED 
DV0122 92 minus 83 - +OO. 00464 -00.00601 ADJUSTED 
DV0122 83 minus 27 - +OO .I3531 +02.55336 ADJUSTED 
DV0 12 2 
DV0122 HEIGHT - 447.692 (meters) 1468.80 (feet) ADJ UNCH 
DV0122 88 minus 29 - +0.59 VERTCON 
DV0122 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
DV0 12 2 LAPLACE CORR- 3.32 DEFLEC93 
DV0122 GEOID HEIGHT- -29.27 GEOID93 
DV0122 
DV0122 HORZ ORDER - SECOND 
DV0122 VERT ORDER - FIRST CLASS 2 
DV0122 
DV0122 The horizontal position was established by classical geodetic methods 
DV0122 and adjusted by the National Geodetic Survey in August 1993. 
DV0122 
DV0122 The orthometric height was key entered from printed documents 
DV0122 and not key verified. 
DV0122 
'-'I22 The Laplace correction was computed from DEFLEC93 derived deflections. 

122 
UV0122 The geoid height was determined by GEOID93. 
DV0122 
DV0122 North East Scale Converg . 
DV0122 SPC AZ C - 302,245.973 194,606.493 0.99990433 -0 06 44.5 MT 
DV0122 UTM 12 - 3,732,300.995 396,326.248 0.99973250 -0 37 16.9 MT 
DV0122 
DV0122 Primary Azimuth Mark Grid Az 
DV0122 SPC AZ C - P Y W I D  PK RESET 292 35 09.0 
DV0122 U T M  12 - P Y W I D  PK RESET 293 05 41.4 
DV0122 
DV0122 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
DV0122 Pid Reference Object Distance Geod. AZ 
DV0122 dddmmss . s 
DV0122 DV0123 SKUNK RM 1 20.092 METERS 09119 
DV0122 DV0121 SKUNK AZ MK 
DV0122 DV2029 PYRAMID PK RESET APPROX. 6.2 KM 2922824.5 2002300.4 1 
DV0122 DV0125 Q 56 168.574 METERS 35020 
DV0122 DV0124 SKUNK RM 2 14.533 METERS 35603 
DV0122 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

STATION MARK IS A TRIANGULATION STATION DISK 
WITH SETTING: SET IN TOP OF CONCRETE MONUMENT (ROUND) 
THE MAFLK IS STAMPED: SKUNK 1947 
STABILITY: C = MAY HOLD, BUT OF TYPE COMMONLY SUBJECT TO 
STABILITY: SURFACE MOTION 

HISTORY 
HISTORY 
HISTORY 

- Year Condition Recov. By 
- 1947 STATION MONUMENTED COAST AND GEODETIC SURVEY 
- 1959 GOOD COAST AND GEODETIC SURVEY 



DV0122 HISTORY - 1970 GOOD NATIONAL GEODETIC SURVEY 
DV0122 HISTORY - 1972 GOOD AZ HIGHWAY DEPT 
DV0122 HISTORY - 1977 GOOD LOCAL ENGINEER 
~ ~ 0 1 2 2  HISTORY - 1982 GOOD AZ DEPT OF TRANSP 

122 HISTORY - 1986 GOOD AZ DEPT OF TRANSP 
0122 

DV0122 STATION DESCRIPTION 
DV0122 
DV0122 DESCRIBED BY COAST AND GEODETIC SURVEY 1947 (DHK) 
DV0122 LOCATED ON THE EAST SIDE OF STATE HIGHWAY 69. ABOUT 19 MILES 
DV0122 NORTH OF PHOENIX AND 14 MILES NORTH-NORTHEAST OF GLENDALE. 
DV0122 IT IS 44 FEET WEST OF A FENCE CORNER, 52.5 FEET EAST OF THE 
DV0122 CENTER LINE OF THE HIGHWAY, 115.5 FEET SOUTHEAST OF A CATTLE 
DV0122 GUARD AND 5.7 FEET SOUTH OF A WITNESS POST. IT IS STAMPED 
DV0122 SKUNK 1947 AND PROJECTS 2 INCHES. 
DV0122 
DV0122 REFERENCE MARK NO. 1 IS 2.5 FEET SOUTH OF AN EAST AND WEST 
DV0122 FENCE LINE. IT IS STAMPED SKUNK NO 1 1947 AND PROJECTS 3 
DV0122 INCHES. 
DV0122 I 

DV0122 REFERENCE MARK NO. 2 IS 75 FEET SOUTHEAST OF A CATTLE GUARD, 
DV0122 50 FEET EAST OF THE CENTER LINE OF THE HIGHWAY AND 5.5 FEET WEST 
DV0122 OF A NORTH AND SOUTH FENCE LINE. IT IS STAMPED SKUNK NO 2 
DV0122 1947 AND PROJECTS 3 INCHES. 
DV0122 
DV0122 BENCH MARK Q56 IS A STANDAFLE USC AND GS DISK SET IN A CONCRETE 
DV0122 POST PROJECTING 5 INCHES. IT IS 24.5 FEET EAST OF THE CENTER 
DV0122 LINE OF THE HIGHWAY AND 45 FEET SOUTH OF A SIDE ROAD. IT IS 
DV0122 STAMPED Q 56 1934. 

'122 
122 THE AZIMUTH MARK IS LOCATED 0.45 MILE SOUTH-SOUTHWEST OF THE 

DV0122 STATION. 39.5 FEET WEST OF THE CENTER LINE OF THE HIGHWAY. 
DV0122 IT IS STAMPED SKUNK 1947 AND PROJECTS 4 INCHES. 
DV0122 
DV0122 TO REACH THE STATION FROM THE SANTA FE RAILROAD DEPOT IN 
DV0122 GLENDALE, GO SOUTHEAST ON U.S. HIGHWAYS 60, 70, AND 89 FOR 2.6 
DV0122 MILES TO THEIR JTTNCTION WITH STATE HIGHWAY 69. TURN LEFT 
DV0122 AND FOLLOW HIGHWAY 69 FOR 4.6 MILES TO THE ARIZONA CANAL. 
DV0122 CONTINUE ON HIGHWAY FOR 10.55 MILES TO A CROSSROAD. CONTINUE 
DV0122 STRAIGHT AHEAD 0.15 MILE TO THE STATION ON THE RIGHT. 
DV0122 
DV0122 STATION RECOVERY (1959) 
DV0122 
DV0122 RECOVERY NOTE BY COAST AND GEODETIC SURVEY 1959 (SLH) 
DV0122 ALL MARKS WERE RECOVERED AS DESCRIBED AND IN GOOD CONDITION. 
DV0122 A NEW WITNESS POST WAS SET, MEASUREMENTS TO THE MARKS ARE AS 
DV0122 FOLLOWS - - 
DV0122 
DV0122 WITNESS POST TO--STATION W K  29.5 FEET WEST 
DV0122 
DV0122 R.M. 1 40.0 FEET EAST 
DV0122 
DV0122 R.M. 2 55.1 FEET NORTHWEST 
DV0122 
DT7q122 THE OLD ROAD m S  BEEN RELOCATED AND THE STATION IS NOW REACHED 

122 FROM THE JUNCTION OF CAMELBACK ROAD AND BUCK CANYON HIGHWAY 
~ ~ 3 1 2 2  IN PHOENIX BY GOING NORTH ON ARIZONA STATE HIGHWAY 69 FOR 14.3 
DV0122 MILES TO A G W E D  ROAD ON THE RIGHT. THIS IS 0.1 MILE SOUTH 
DV0122 OF THE BRIDGE OVER SKUNK CREEK. TURN RIGHT THROUGH A CATTLE 
DV0122 GUARD AND GO EAST FOR 0.1 MILE TO A TRACK ROAD RIGHT, TURN 



DV0122 RIGHT AND GO 0.05 MILE SOUTHWEST TO AN EAST-WEST FENCE AND 
DV0122 THE STATION. 
DV0122 
DV0122 TO REACH THE AZIMUTH MARK FROM THE STATION, RETURN TO THE 

1122 CATTLE-GUARD, TURN LEFT AND GO SOUTH ON ARIZONA STATE HIGHWAY 
,do122 69 FOR 0.35 MILE TO A GRADED ROAD ON THE RIGHT, TURN RIGHT AND 
DV0122 FOLLOW THE ROAD SOUTHWESTERLY FOR 0.15 MILE TO THE AZIMUTH 
DV0122 MARK ON THE RIGHT, 40 FEET WEST OF THE CENTER OF THE DIRT ROAD. 
DV0122 
DV0122 STATION RECOVERY (1970) 
DV0122 
DV0122 RECOVERY NOTE BY NATIONAL GEODETIC SURVEY 1970 
DV0122 12.6 MI S FROM NEW RIVER. 
DV0122 12.6 MILES SOUTH ALONG INTERSTATE HIGHWAY 17 FROM THE BRIDGE OVER NEW 
DV0122 RIVER OR 0.2 MILE SOUTH FROM THE HIGHWAY BRIDGE OVER SKUNK RIVER. 52.5 
DV0122 FEET EAST OF THE CENTER OF AN OLD GRAVELED ROAD 115 FEET SOUTHEAST OF 
DV0122 A CATTLE GUARD 5 1/2 FEET SOUTH OF A WITNESS POST AND ABOUT 200 FEET 
DV0122 EAST OF THE EAST FRONTAGE ROAD. THE MARK IS SET IN THE TOP OF A 12 
DV0122 INCH CONCRETE MONUMENT WHICH PROJECTS ABOUT 2 INCHES. 
DV0122 ALL MARKS WERE RECOVERED AND FOUND IN GOOD CONDITION. ITHE 
DV0122 1959 DESCRIPTION IS ADEQUATE. 
DV0122 
DV0122 STATION RECOVERY (1972) 
DV0122 
DV0122 RECOVERY NOTE BY ARIZONA HIGHWAY DEPARTMENT (NOW AZDT) 1972 
DV0122 GENERAL LOCATION PHX TO PARKER 
DV0 12 2 
DV0122 TO REACH AS PER USC AND GS DESCRIPTION AND RECOVERY NOTES 
DV0122 

7122 STATION MARK STD. USC AND GS B.C. 
,122 

DV0122 REFERENCE MARKS GOOD 
DV0122 
DV0122 STATION RECOVERY (1977) 
DV0 12 2 
DV0122 RECOVERY NOTE BY LOCAL ENGINEER (INDIVIDUIZL OR FIRM) 1977 (FB) 
DV0122 SKUNK 1947 RECOVERED GOOD. 
DV0122 
DV0122 SKUNK NO. 1 1947 RECOVERED GOOD. 
DV0122 
DV0122 SKUNK NO. 2 1947 RECOVERED GOOD. 
DV0122 
DV0122 DISTANCE AND DIRECTION FROM NEAREST TOWN--6 MILES NORTH OF PHOENIX, 
DV0122 ARIZ. 
DV0122 
DV0 12 2 STATION RECOVERY (1982) 
DV0122 
DV0122 RECOVERY NOTE BY ARIZONA DEPARTMENT OF TRANSPORTATION 1982 (m) 
DV0122 THE STATION MARK, REFERENCE MARKS AND THE AZIMUTH MARK WERE RECOVERED 
DV0122 AS DESCRIBED IN 1959. A NEW ROUTE TO THE STATION FOLLOWS. 
DV0122 
DV0122 TO REACH THE STATION FROM IlNTERSTATE HIGHWAY 17 AND HAPPY VALLEY ROAD 
DV0122 TRAFFIC INTERCHANGE IN NORTHERN PHOENIX TFAVEL NORTH ALONG THE EAST 
DV0122 FRONTAGE ROAD FOR 0.9 MILE TO THE STATION 220 FEET TO THE RIGHT AND BY 
nT7r)122 A FENCE LINE. - - -  

iLL 

~ ~ 0 1 2 2  TO REACH THE AZIMUTH MARK FROM XNTERSTATE HIGHWAY 17 AND HAPPY VALLEY 
DV0122 ROAD, TRAVEL NORTH ALONG THE WEST FRONTAGE ROAD FOR 0.7 MILE TO A 
DV0122 CATTLE GUARD AND A ROAD LEFT. TURN LEFT CROSSING THE CATTLE GUARD AND 
DV0122 BEAR LEFT FOR 0.1 MILE TO THE MFLRK ON THE RIGHT. 



4 ,  

DV0122 
DV0122 STATION RECOVERY (1986) 
DV0122 
DV0122 RECOVERY NOTE BY ARIZONA DEPARTMENT OF TRANSPORTATION 1986 (ART) 

1122 THE STATION MARK, REFERENCE MARKS AND THE AZIMUTH MARK WERE RECOVERED 
-do122 AS DESCRIBED AND FOUND IN GOOD CONDITION. THE AZIMUTH MARK IS 
DV0122 OBSTRUCTED FROM THE STATION BY SMALL TREES. A NEW ROUTE TO THE 
DV0122 STATION FOLLOWS. 
DV0122 
DV0122 TO REACH THE STATION FROM THE INTERSECTION OF INTERSTATE HIGHWAY 17 
DV0122 AND HAPPY VALLEY ROAD IN NORTHERN PHOENIX, TRAVEL EAST ALONG HAPPY 
DV0122 VALLEY ROAD FOR 0.15 MILE TO A DIRT ROAD ON THE LEFT WHICH IS JUST 
DV0122 EAST OF THE FRONTAGE ROAD. TURN LEFT AND TRAVEL NORTH ALONG DIRT ROAD 
DV0122 WHICH PARALLELS THE FREEWAY FOR ABOUT 1 MILE TO AN EAST WEST FENCE 
DV0122 AND THE STATION ON THE LEFT AT THE SOUTH SIDE OF THE FENCE LINE. THE 
DV0122 STATION CAN ALSO BE REACHED BY DRIVING NORTH 1 MILE ALONG THE FRONTAGE 
DV0122 ROAD TO THE EAST-WEST FENCE LINE AND WALKING EAST ALONG THE SOUTH SIDE 
DV0122 OF THE FENCE FOR ABOUT 150 FEET. 
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National Geodetic Survey, Retrieval Date = MAY 9, 1995 

DV1993 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
DV1993 DESIGNATION - RIFLE 
pVi.993 PID - DV1993 

-993 STATE/COUNTY- AZ/MARICOPA 
-dl993 USGS QUAD - BISCUIT FLAT (1982) 
DV1993 
DV1993 HORZ DATUM - NAD 83 (1992) 
DV1993 VERT DATUM - NGVD 29 
DV1993 
DV1993 POSITION - 33 47 53.85951(N) 112 08 09.19572 (W) ADJUSTED 
DV1993 92 minus 83 - +00 ,00520 -00.00397 ADJUSTED 
DV1993 83 minus 27 - +00 -13397 +02.55629 ADJUSTED 
DV1993 
DV19 9 3 HEIGHT - 514.6 (meters) 1688. (feet) VERT ANG 
DV1993 88 minus 29 - +O. 6 VERTCON 
DV1993 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
DV1993 LAPLACE CORR- 3.46 DEFLEC93 
DV1993 GEOID HEIGHT- -29.09 GEOID93 
DV1993 I 

DV1993 HORZ ORDER - SECOND 
DV1993 
DV1993 The horizontal position was established by classical geodetic methods 
DV1993 and adjusted by the National Geodetic Survey in August 1993. 
DV1993 
DV1993 The orthometric height was determined by vertical angle observations. 
DV1993 
DV1993 The Laplace correction was computed from DEFLEC93 derived deflections. 
DV1993 

'993 The geoid height was determined by GEOID93. 
.-993 

DV1993 North East Scale Converg . 
DV1993 SPC AZ C - 310,304.379 193,061.579 0.99990508 -0 07 19.0 MT 
DV1993 UTM 12 - 3,740,371.445 394,853.303 0.99973629 -0 37 54.9 MT 
DV1993 
DV1993 Primary Azimuth Mark Grid Az 
DV1993 SPC AZ C - MUNSON 170 14 31.0 
DV1993 UTM 12 - MTNSON 170 45 06.9 
DV1993 
DV1993 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
DV1993 Pid Reference Object Distance Geod. AZ 
DV1993 dddmmss . s 
DV1993 RIFLE RM 2 8.008 METERS 08906 
DV1993 DV0132 MUNSON APPROX. 3 -5 KM 1700712 -0 
DV1993 RIFLE RM 1 8.052 METERS 34556 
DV1993 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
DV1993 
DV1993 STATION MAZZK IS A TRIANGULATION STATION DISK 
DV1993 WITH SETTING: SET IN A MAT FOUNDATION OR CONCRETE SLAB OTHER THAN 
DV1993 +WITH SETTING: PAVEMENT 
DV1993 STABILITY: C = MAY HOLD, BUT OF TYPE COMMONLY SUBJECT TO 
DV1993 STABILITY: SURFACE MOTION 
DV1993 
DV1993 HISTORY - Year Condition Recov. By 
"TT1.993 HISTORY - 1976 STATION MONUMENTED AZ DEPT OF TRANSP 

993 HISTORY - 1978 GOOD AZ DEPT OF TRANSP 
UV1993 HISTORY - 1986 GOOD AZ DEFT OF TRANSP 
DV1993 
DV1993 STATION DESCRIPTION 
DV1993 



' 7  , 

DV1993 DESCRIBED BY ARIZONA DEPARTMENT OF TRANSPORTATION 1978 (TT) 
DV1993 THE STATION IS ABOUT 10.5 MILES SOUTH OF NEW RIVER AND 2 0  MILES 
DV1993 NORTHWEST OF PHOENIX AT THE CAREFREE INTERCHANGE ON 1-17. 
DVi993 

-993 THE STATION IS AN ADOT HWY. DIVISION DISK STAMPED RIFLE 1976 
-dl993 AND IS EPOXIED TO BRIDGE WHICH IS THE OVERPASS ON 1-17. THE 
DV1993 DISK IS ON THE SOUTHWEST CORNER OF THE BRIDGE 2 FEET WEST OF THE 
DV1993 WESTERN EXPANSION JOINT AND 2 FEET NORTH OF SOUTH WALKWAY ACROSS 
DV1993 THE OVERPASS. 
DV1993 
DV1993 REFERENCE MARK 1 IS AN ADOT HWY. DIVISION DISK STAMPED RIFLE 
DV1993 RM 1 1976 AND IS EPOXIED TO THE BRIDGE PAVEMENT ON NORTH SIDE 
DV1993 OF OVERPASS. 
DV1993 
DV1993 REFERENCE MARK 2 IS AN ADOT HWY. DIVISION DISK STAMPED RIFLE RM 
DV1993 2 1976 AND IS EPOXIED TO BRIDGE PAVEMENT ON SOUTH SIDE OF OVERPASS. 
DV1993 
DV1993 TO REACH THE STATION FROM THE INTERSECTION OF BELL RD. AND 1-17 
DV1993 IN NORTHWEST PHOFNIX, GO NORTH ON 1-17 FOR 11 MILES TO THE CAREFREE 
DV1993 INTERCHANGE. THE STATION IS ON SOUTHWEST END OF BRIDGE THAT 
DV1993 CROSSES THE INTERSTATE HWY. 
DV1993 
DV1993 HEIGHT OF LIGHT ABOVE STATION MARK 1.5 METERS. 
DV1993 
DV1993 STATION RECOVERY (1986) 
DV1993 
DV1993 RECOVERY NOTE BY ARIZONA DEPARTMENT OF TRANSPORTATION 1986 (ART) 
DV1993 THE STATION WAS RECOVERED AS DESCRIBED IN 1978 EXCEPT THE DISTANCE 
DV1993 AND ANGLES TO THE REFERENCE MARKS ARE REVERSED. 



' , .  

National Geodetic Survey, Retrieval Date = MAY 9, 1995 
~ ~ 0 1 4 2  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
DV0142 DESIGNATION - HOUND 
nvol42 PID - ~ ~ 0 1 4 2  

1142 STATE/COUNTY- AZ/MARICOPA 
-do142 USGS QUAD - BISCUIT FLAT (1982) 
DV0142 
DV0142 HORZ DATUM - NAD 83 (1992) 
DVO 142 VERT DATUM - NGVD 2 9 
DV0142 
DV0142 POSITION - 33 51 21.32995 (N) 112 08 41.78986(W) ADJUSTED 
DV0142 92 minus 83 - +OO. 00521 -00.00387 ADJUSTED 
DV0142 83 minus 27 - +00 .I3084 +02.55943 ADJUSTED 
DV0142 
DV0142 HEIGHT - 548.815 (meters) 1800 -57 (feet) ADJ UNCH 
DV0142 88 minus 29 - +O. 60 VERTCON 
~ ~ 0 1 4 2  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
DV0142 LAPLACE CORR- 3.67 DEFLEC93 
DV0142 GEOID HEIGHT- -28.90 GEOID93 
DV0142 
DV0142 HORZ ORDER - SECOND 
DV0142 VERT ORDER - SECOND CLASS 0 
DV0142 
DV0142 The horizontal position was established by classical geodetic methods 
DV0142 and adjusted by the National Geodetic Survey in August 1993. 
DV0142 
DV0142 The orthometric height was key entered from printed documents 
DV0142 and not key verified. 
DVOl42 
.7142 The Laplace correction was computed from DEFLEC93 derived deflections. 
~ 1 4 2  

DV0142 The geoid height was determined by GEOID93. 
DV0142 
DV0142 North East Scale Converg . 
DV0142 SPC AZ C - 316,697.933 192,237.420 0.99990550 -0 07 37.8 MT 
DV0142 UTM 12 - 3,746,771.011 394,086.254 0.99973829 -0 38 16.5 MT 
DV0142 
DV0142 Primary Azimuth Mark Grid Az 
DV0142 SPC AZ C - MICRO 168 55 44.6 
DV0142 UTM 12 - MICRO 169 26 23.3 
DV0142 
DV0142 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
DV0142 Pid Reference Object Distance Geod. AZ 
DV0142 dddmms s . s 
DV0142 DV0137 MICRO APPROX. 3.8 KM 1684806.8 
DV0142 DV0141 HOUND RM 1 8.066 METERS 17930 
DV0142 DV0143 HOUND RM 2 9.932 METERS 26604 
DV0142 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
DV0142 
DV0142 STATION MARK IS A TRIANGULATION STATION DISK 
DV0142 WITH SETTING: SET IN A LIGHT STRUCTURE 
DV0142 THE MARK IS STAMPED: HOUND 1959 
DV0142 STABILITY: D = MARK OF QUESTION-LE OR UNKNOWN STABILITY 
DV0142 
nTT0142 HISTORY - Year Condition Recov. By 

142 HISTORY - 1959 STATION MONUMENTED COAST AND GEODETIC SURVEY 
uV.0142 HISTORY - 1967 GOOD US ARMY MAP SERVICE (NOW DMA) 
DV0142 HISTORY - 1970 GOOD NATIONAL GEODETIC SURVEY 
DV0142 HISTORY - 1971 GOOD US ENGINEERS 



' I ,  . 
DV0142 STATION DESCRIPTION 
DV0142 
DV0142 DESCRIBED BY COAST AND GEODETIC SURVEY 1959 (SLH) 
~1~0142 THE STATION IS LOCATED ABOUT 3.8 MILES SOUTH OF NEW RIVER, ON 

1142 THE WEST SIDE OF ARIZONA STATE HIGHWAY 69. 
J0142 

DV0142 TO REACH THE STATION FROM THE INTERSECTION OF CAMELBACK ROAD 
DV0142 AND BLACK CANYON HIGHWAY IN PHOENIX, GO NORTH ON ARIZONA STATE 
DV0142 HIGHWAY 69 FOR 21.9 MILES TO THE BRIDGE AT DEAD MAN WASH, 
DV0142 CONTINUE AHEAD FOR 1.1 MILES TO THE STATION ON THE LEFT. 
DV0142 
DV0142 THE STATION MARK IS A STANDARD DISK STAMPED HOUND 1959, SET 
DV0142 IN A SQUARE CONCRETE MONUMENT THAT PROJECTS 8 INCHES. IT IS 
DV0142 85 FEET WEST OF THE CENTER OF ARIZONA STATE HIGHWAY 69, 6.3 
DV0142 FEET SOUTHWEST OF A WITNESS POST AND 4.5 FEET EAST OF THE 
DV0142 RIGHT-OF-WAY FENCE. 
DV0142 
DV0142 R.M. 1 IS A STANDARD DISK STAMPED HOUND NO 1 1959, SET IN A 
DV0142 SQUARE CONCRETE MONUMENT THAT PROJECTS 3 INCHES. IT IS 20.8 
DV0142 FEET SOUTH OF THE WITNESS POST AND 2.0 FEET EAST OF THE 
DV0 142 FENCE. 
DV0 14 2 
DV0142 R.M. 2 IS A STANDARD DISK STAMPED HOUND NO 2 1959, SET IN A 
DV0142 SQUARE CONCRETE MONUMENT THAT PROJECTS 2 INCHES. IT IS 29.6 
DV0142 FEET WEST OF THE WITNESS POST AND 28 FEET WEST OF THE 
DV0142 RIGHT-OF-WAY FENCE. 
DV0142 
DV0142 TRIANGULATION STATION MICRO CAN BE USED AS A;"J AZIMUTH MARK. 
DV0142 (SEE DESCRIPTION THEREOF) 

7142 
J142 STATION RECOVERY (1967) 

UV0142 
DV0142 RECOVERY NOTE BY US ARMY MAP SERVICE (NOW D m )  1967 (JMH) 
DV0142 THE STATION MARK, R.M. NO. 1, R.M. NO 2 RECOVERED AS DESCRIBED 
DV0142 AND IN GOOD CONDITION. 
DV0142 
DV0142 R.M. NO 1, PUB DIST. = 26.46, CHECK DIST = 26.44. 
DV0142 
DV0142 R.M. NO. 2, PUB DIST = 32.58, CHECK DIST = 32.61. 
DV0142 
DV0142 STATION RECOVERY (1970) 
DV0142 
DV0142 RECOVERY NOTE BY NATIONAL GEODETIC SURVEY 1970 
DV0142 3.4 MI S FROM NEW RIVER. 
DV0142 3.4 MILES SOUTH ALONG INTERSTATE HIGHWAY 17 FROM THE BRIDGE OVER NEW 
DV0142 RIVER TO THE MARK ON THE RIGHT. 98 FEET WEST OF THE CENTER LINE OF 
DV0142 THE SOUTH BOUND LANES, 36 1/2 FEET SOUTHWEST OF A PROMINENT CACTUS, 7 
DV0142 FEET NORTHEAST OF THE WITNESS POST AND 5 FEET EAST OF THE RIGHT OF WAY 
DV0142 FENCE. THE MARK IS SET IN THE TOP OF A 12 INCH SQUARE CONCRETE 
DV0142 MONUMENT WHICH PROJECTS ABOUT 6 INCHES. 
DV0142 ALL MARKS WERE RECOVERED AND FOUND IN GOOD CONDITION. THE 
DV0142 1959 DESCRIPTION IS ADEQUATE. 
DV0 14 2 
DV0142 AIRLINE DISTANCE AND DIRECTION FROM NEAREST TOWN--3.8 MILES 
PTTr)142 SOUTH OF NEW RIVER. 

14 2 
,40142 STATION RECOVERY (1971) 
DV0142 
DV0142 RECOVERY NOTE BY US ENGINEERS 1971 (EMB) 
DV0142 HONDA 1959 - GOOD. 



DV0 1 4  2 
D V 0 1 4 2  HONDA NO 1 1 9 5 9  - GOOD. 
D V 0 1 4 2  
P!J0142 HONDA NO 2  1959  - GOOD. 

1 1 4 2  
~ ' 0 1 4 2  D E S C R I P T I O N  I S  ADEQUATE. 



National Geodetic Survey, Retrieval Date = MAY 9, 1995 
DV2004 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
DV2004 DESIGNATION - UNION 
DV2004 PID - DV2004 

:004 STATE/COUNTY- AZ/MARICOPA 
2004 USGS QUAD - UNION HILLS (1983) 

DV2004 
DV2004 HORZ DATUM - NAD 83 (1992) 
DV2004 VERT DATUM - NAVD 88 
DV2004 
DV2004 POSITION - 33 39 10 .go540 (N) 112 03 03.72536 (W) ADJUSTED 
DV2004 92 minus 83 - +OO .00469 -00.00618 ADJUSTED 
DV2004 83 minus 27 - +OO .I4001 +02.54004 ADJUSTED 
DV2004 
DV2004 HEIGHT - 475.2 (meters) 1559. (feet) GPS OBS 
DV2004 88 minus 29 - +0.6 VERTCON 
DV2004 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
DV2004 LAPLACE CORR- 2.06 DEFLEC93 
DV2004 GEOID HEIGHT- -29.32 GEOID93 
DV2004 ELLIP HEIGHT- 445.700 
DV2004 X - -1,995,442.839 
DV2004 Y - -4,926,256.401 
DV2004 Z - 3,514,722. 466 
DV2004 
DV2004 HORZ ORDER - B 
DV2004 ELLP ORDER - FOURTH CUSS 1 
DV2004 
DV2004 The horizontal coordinates were established by GPS observations 
DV2004 and adjusted by the National Geodetic Survey in September 1992. 
r--7004 

-004 The orthometric height was determined by GPS observations. 
l~v'2004 
DV2004 The Laplace correction was computed from DEFLEC93 derived deflections. 
DV2004 
DV2004 The geoid height was determined by GEOID93. 
DV2004 
DV2004 The ellipsoidal height was determined by GPS observations 
DV2004 and reference to NAD83. 
DV2004 
DV2004 The X, Y, and Z were computed from the position and the ellipsoidal ht. 
DV2004 
DV2004 North East Scale Converg . 
DV2004 SPC AZ C - 294,180.062 200,897.425 0.99990191 -0 04 28.1 MT 
DV2004 UTM 12 - 3,724,181.017 402,544.237 0.99971709 -0 34 57.0 MT 
DV2004 
DV2004 Primary Azimuth Mark Grid Az 
DV2004 SPC AZ C - SKUNK 322 02 52.1 
DV2004 U T M  12 - SKUNK 322 33 21.0 
DV2004 
DV2004 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
DV2004 Pid Reference Object Distance Geod. AZ 
DV2004 dddmms s . s 
DV2004 DV2005 BM 5.008 METERS 10537 
DV2004 DU2209 SCOTTSDALE THUNDERBIm ACAD TK APPROX.13.2 ifM 1110618.6 
DT72 0 0 4 UNION IiiY 3 16.328 METERS li718 

004 UNION AZ MK 2 1643926.8 
LOO4 UNION AZ MK 1774305.9 

DV2004 DV2014 PHOENIX PUB SER MICROWAVE MAST APPROX. 7.3 KM 2064629.0 
DV2004 DV2002 ADOBE SPERRY PHOENIX CO TANK APPROX. 5.1 KM 3034542.8 
DV2004 DV0122 SKUNK APPROX.10.2 KM 3215824.0 
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Bart, 

The program t h a t  I used t o  compute t h e  d i f f e r e n c e  between NGVD29 and 
NAVD88 i s  an  NGS program c a l l e d  VERTCON. This p a r t i c u l a r  v e r s i o n  i s  
a  W 3  based program that relies on e i t h e r  i nd iv idua l  input of l a t i t u d e  
and long i tude  o r  a batch file containing a l is t  of  l a t a  and longs.  

I t  would b e  p o s s i b l e  with a l i t t l e  effort t o  create soae sort of map 
f o r  t he  County by simply c r e a t i n g  a batch f i l e  wi th  latitudes and 
l ong i tudes  f o r  a l l  quarter s e c t i o n  corners and ~ e c t i o n  co rne r s .  T h e  
more points inc luded ,  t h e  more p r e c i s e  the map vill be. T h e  program 
outputs a t e x t  f i l e  that could be  ed i ted ,  r ep l ac ing  the e l e v a t i o n s  
f o r  t h e  points with t h e  differences between t h e  2 datums t h a t  was 
c r e a t e d  for the p o i n t s .  From t he re ,  you should be abla t o  contour .  

Anyvays, h e r e  i s  a synopais of t h e  VERTCON program. I f  you have 
any o t h e r  ques t ions ,  p l ease  call. 

Since re ly ,  
Chuck Gardiner  

The VERTCON 2.0 Model 
The VERTCQN 2.0 made1 was computed on May 5, 1994 using 381,833 datum 

d i f f e r e n c e  va lues .  A key p a r t  of t h e  computation procedure was t h e  
development of t h e  p red ic t ab le ,  phys ica l  components of t h e  d i f f e r e n c e s  
between t h e  NAVD 88 and NGVD 29 datums. This  included models of 
r e f r a c t i o n  
effect8 on geode t i c  l eve l ing ,  and g r a v i t y  and elevation influences on 
the 
new NAW 8 8  datum. Teats of  t h e  p r e d i c t i v e  capability of the physical 
model show a 2.0 a n  RHS agreement a t  our 381,833 data p o i n t s .  For t h i s  
reason,  t h e  VERTCON 2 .0  model can be considared accurate at t h e  2 cm 
(one sigma) l e v e l .  Since 381,833 da t a  values w e r e  used t o  develop the 
c o r r e c t i o n s  to the  physical model, VERTCON 2 .0  w i l l  d i s p l a y  even better 
o v e r a l l  accuracy than t h a t  displayed by t h e  uncorrected phys i ca l  model. 
Thir 
higher accuracy will be particularly no t i eab le  i n  the e a s t e r n  United 
States. 

Using VERTCON 2.0  
It should be  emphasized t h a t  VERTCOH 2 . 0  i s  a datum t ransformdtfon  

model, 
and can n o t  main ta in  t h a  full v e r t i c a l  con t ro l  accuracy of geodetic 
leveling. 
I d e a l l y ,  one should  process  l e v e l  data using the  l a t e s t  r educ t ion  
sof tware  
and a d j u s t  i t  to established NAYD 88 con t ro l .  Howaver, VERTCON 2.0 
accuracy 
i s  suitable f o r  a variety of mapping and c h a r t i n g  purposes.  

The VERTCON 2 . 0  model expresses  datum d i f f e r e n c s a  between NAVD 88 and 
NGVD 
29 due t o  removal of d i s t o r t i o n s  i n  t h e  level data, as w e l l  a s  due t o  
t h e  
physical differences i n  t he  he ight  systems. I n  some r a r e  cases, t h e s e  
l o c a l  
NGVD 29 d i s t o r t i o n s  could be 2 0  a n  or more. If both ends of your o l d  
v e r t i c a l  survey were t i e d  t o  one o f  these "problum" l i n e s ,  then  t h e  



da tum 
d i f f e r e n c e  of t h e  problem l i n e  i s  appropr ia te  to use t o  t r ans fo rm tha  
survey 
data, If both  ends of a vertical survey a r e  tied t o  * u n d i s t o r t a d  
l i n e s  ", 
then  it i s  appropr ia t e  t o  use a s l i g h t l y  distant p o i n t  t o  compute t he  
t r ana fonna t ion ,  no matter how close your survey data may approach a 
g iven  
problem l i n e .  The p o s s i b l e  presence of a problem NGVD 29 l i n e  i n  the 
v i c i n i t y  of your survey w i l l  become evident  i f  d r a m a t i c a l l y  d i f f e r e n t  
datum 
t r ans fo rma t ion  values are  computed w i t h i n  a small area. 

It must a l s o  be emphasized t h a t  VERTCON 2.0 is not  t o  be cons idered  
r e l i a b l e  beyond t h e  boundaries  of the  lower 4 8  United States. The 
VERTCON 
program w i l l  interpolate value8 i n  Canada, Hexico, o r  i n  the ocean, due 
t o  t h e  g r i d  structure of  t h e  model. Those va lues  do not con ta fn  
impor tan t  
model component3 p r e s e n t  i n  t h e  conterminous U .  S .  model. ~ u t u k e  
v e r s i o n s  
o f  VERTCON may be extended i n t o  neighboring coun t r i e s .  

The  Defense Mapping Agency 
The Defense Happing Agency (m) has been of immnse  help i n  t h i s  

endeavor.  DMA has provided a major portion of the NGS l and  g r a v i t y  data 
s e t .  DMA has a l s o  been ins t rumenta l  f n  t h e  c r e a t i o n  of  the  v a r i o u s  30" 
e l e v a t i o n  grids i n  exis tence .  Although t h e  work of t h e  DHA g e n e r a l l y  
prec ludes  public r ecogn i t i on ,  t h e i r  cooperat ion i n  this work i s  
g r a t e f u l l y  
acknowledged. 

For Informat ion  on VERTCON 2.0, and Future Research: 

Dr. Dennis G. Milbert 
NOAA, National Geodetic Survey, N/CG18 
1315 East-West Hwy., SSMC3-8113 
Silver Spring, MD 20910-3282 
phone: 301-713-3202 
fax: 301-713-4322 
i n t e r n e t :  dennia0ngs.noaa.gov 

0 r 
David B. Zi lkoski  
V e r t i c a l  Network Branch 
N/CGl3, SSMC3-8752 
Telephone: 301-713-3191 
Fax: 301-713-4324 

A apec ia l  word of thanks goes t o  our  colleague, Sandford R. Holdahl, who 
has  
r e c e n t l y  r e t i r e d .  Sandy made t h e  f i r s t  p r e d i c t i o n s  of  t h e  v e r t i c a l  
da tun 
d i f f e r e n c e s  i n  1983, and i s  a co-author of the VERTCON 2.0 model. 



ROOD COtJTROL DISTRICT OF MARK=OPA COUNTY 

PROJECT SK P K  fa( $Y~@!R&s 5pJY PACE- I 0 ~ 3 ~  

DETAIL CVWKI- 61 ;'Dj. 164 COMPUTED f l j ~ ~ m ~  DATES%? 
CHECKED BY DATE 



FLOOD COMROL DBIRJCT OF MAR1COPA COUNTY 
PROJECT SKV%- CRCG~L / ~ ~ . ~ I v ~ ~ K I c s  %vD'/ PAGE - OFL 

- 
DETAIL CUL~IYTM.TK\B*\DR COMPUTED P ~ . D V ~ J C P ~  D A E 3 e ~ - ~ o  

CHECKED BY DATE 

, .  . , k  . .  . . .  . . . . .  . . ,  
, , . .  . , , , , .  . , . . . .  . . ,  . . ,  . , .  l - i ; ; l  : I : : l : .  . . . .  

t.,.....,.:.,. . .  ..:..,..:.,,,.. : . : . : : . : : : : : . .  : . . . . . . .  ........... . . . . . . .  ...:... :...:. ..:..I ... :...:...:...:... ... :..: ... :...:,.. ... ; ..... :.- . . . .  . . . . . . . . . . . . .  . . . . . . . .  :...: :...: .:...:...:.. :. . I . . . :  . . .  ..-...i.. i. . . i ;  ; . -  .:::,.i::....; 1 ...................... . ... ' .  . . . . .  ... ... ............. .............................. . . . . . . . . . . . . . .  . . . . . . . .  : : : ! I : : : .  , !...;... :...:... L...:...:...:... :.. .:. . .r :.. i... . . . .  . . . . . . . . . .  2. 1. 
. ......................................... .: ....... :...! :. :...:. :... . .:..,:...:...:... ;.. :.. . . . .  j...;..,; ..;... I : : : :  . . . . . .  . . .  . . . .  .. . .. . .. . . . . . .  . .  . . . . . . .  ...... . . . . . . .  . . , . i.. ..................................... . . . .  , . . . . . .  ..( ..;... i...:...:... . . . . .  ... i...i..,:...:.. ..: ........ ..:;::: ::~::~.:~::;:.:.... I . :  ........, : :.::;:. ;::;; j I , . 



FLOOD CONTROL DlSTRCT OF MARICOPA COUNTY 

PROJECT 5\iur~p ceobt ~k\86fli@ PAGE - 3 OF - 3 
DETAIL Tk\b. 10 A COMPUTED v D A T E ~ G - D D  

CHECKED BY DATE 



APPENDIX D: HYDROLOGIC ANALYSIS SUPPORTING DOCUMENTATION 

All hydrologic data was provided by the Flood Control District of Maricopa County. The 
hydrologic data is discussed in the report "Skunk Creek 3 Tributaries Floodplain Delineation 
Study (Addendum to the Skunk Creek Floodplain Delineation Study)." The Hydrology Branch, 
Engineering Division of the FCD completed the HEC-1 study in August 1998. The full report is 
attached. 
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(Addendum t o  t h e  Skunk Creek  F l o o d p l a i n  D e l i n e a t i o n  S t u d y )  

T e c h n i c a l  Data Notebook 
H y d r o l o g i c  A n a l y s i s  

August  49 9 8 

P r e p a r e d  by 
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1.0 INTRODUCTION 

The Hydraulics Brancli of the Flood Control District of Maricopa Counb. is redelineating 3 tributaries in 
tllree of tlie sub-basins within tlie li\:drologic model as developed b!. tlie Flood Insurance Stud!, (Ref 1) .  As 
such they have asked the Hydrolog. Branch of the Flood Control District of Maricopa Count\# to 
redeiineate two of the sub-basins(S-6 and S-10) into slnaller sub-areas and produce a l~ydrologic   nod el of 
tlle resultant area. Figure 1 s l~o~vs  the redelineated sub-basins with tlie original surrouncfing sub-basins as a 
backdrop. This work will lead to a finer floodplain detail for the sub-basins and tributaries in question. 

1.0.1 Purpose of Study 

Tllis addendum to the or i ,~al  report developed by the FCD has reproduced as much as possible the 
assumptions and metliodology followed b!, the Flood Insurance Study. Tlie purpose is to redelineate a 
portion of the study and obtain flows for 3 mbutaries within sub-basins S-6 and S-10. F1ou.s from sub- 
basin S-12 have already been provided in tlie original Flood Insurance Stud!. but will also be provided 
uithin this addendum. 

1.1 HYDROLOGIC MODEL DEVELOPMENT AND ASSUMPTIONS 

Sub-basins in the addendum were delineated using tlie 7-112 minute quadrangle maps as done in the 
original work. Sub-basins were drawn out by hand and presented to the FCD's Geograpluc hlfor~nation 
Systems Branch for digitizing. Once dgitized the soil arid landuse coverages for the area were placed on 
the sub-basin boundaries and reports sulnnlarizing the landuse and soil types for each sub-basin were 
produced. 

The FCD's DDMS was used to compute Green-Arnpt parameters for input into the HEC-1 model. Because 
a portion of the sub-basins lie within the boundaries of the Tonto National Forest, mrllere the soil sunley 
does not cover, the assumptions used to obtain soil areas witlun the national forest as esti~nated by tlie FIS 
were reproduced in this addendum.. Landuse default conditions were modified to match.the assumptions as 
previously supplied by the FIS. Appendix A contains sub-basin reports for each of the neu. sub-basins. 
Figure 2 in Appendix D sllo\\~s die flow patlls in each of the sub-basins. 

Hydrograph routing was perfonned using the Muskingum Method. Tlie assumptions used to obtain tlie 
routing parameters in the pre\.ious work were used for tlus work. Table 1 lists the llydrog-aph routing 
paratleters for tliis addendurn study. Fiewe 3 in Appendis E sllows the HEC-1 schemntic for the 
addendum. 
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L O S S  PAFAMETERS FOR S U S B A S I N :  S1 ----------------- ----------------- 

S o i l  Survey U s e d  A g u i l a / C a r e f r e e  

XKSAT ------- - - - - - - - 
Map U n i t  ARm % ltrea XKSAT % R o c k  

S q . E i l e s  O u t c r o p  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
8  0 . 0 5 3  2 . 5  0 . 9 6  0  
72  1 . 0 3 1  4 9 . 6  0 . 0 9  3 0  
9  6  0 . 0 2 1  1 . 0  0 . 0 7  0  
4 0  0 . 8 1 1  3 9 . 0  0 . 1 7  0  
3 3  0 . 0 0 2  0 . 1  0 . 3 3  0  
1 0 4  0 . 0 2 7  1 . 3  0 . 1 4  6  0  
4  1 0 . 1 3 5  6 . 5  0 . 1 7  0  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

TOTAL = 2 . 0 8 0  S q . M i l e s  XKSAT = 0 . 1 3  % R o c k  = 1 6  

DTHETA ------- - - - - - - - - - 
D,q = 0 . 3 8  ; P S I F  = 6 . 4 0  
No*?nal = 0 . 2 1  
W e t  = 0 . 0 0  

LAND U S E  ------- - - - - - - - - 
AREA LAND U S E  % Area DTHETA % V e g .  R T I M P S  I A  Kr. Kb Kb  

Sq.Miles T y p e  cond i t i on  cover i n .  T Y P e  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
1 . 3 9 8  VACANT 6 7 . 3  DRY 1 8  0  0 .22  0 . 0 4  L o w  0 . 0 4  
0 . 6 8 0  FOREST 3 2 . 7  DRY 1 8  0  0 . 2 2 '  0 . 0 4  L o w  0 . 0 4  

- --------------------------------------------------------------------------  
2 . 0 7 8  = T o t a l  Area A v g . =  1 8  0 %  0.220 

PZRCZhT OF S U B B A S I N  D R Y =  1 0 0 .  % 
NORMAL = 0 . 0  % 
WET = 0 . 0  % 

S i l a 3 A S I N  DTHETA WEIGHTED BY LAND U S E  = 0 . 3 8  

S i l 3 3 A S I N  XKSAT A D J U S T E D  FOR VEG. = 0 .14  

I ? l Z R V I O U S  AREA: URBAN @ 1 0 0  % e f f e c t i v e  = 0  
ROCK OUTCROP @ 1 0 0  % e f f e c t i v e  = 1 6  ........................ 

% E F F E C T I V Z  I M P .  = 6  - 

I N P U T  VALUES FOR M C i i P 2  PROGRAM . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
SUBBASIN A r e a  L e n g t h  L c a  Kn S l o p e  I A  DTHETA P S I F  XKSAT R T I M P  L a g  

sq. m i .  m i .  £:/mi i n .  a d j  . % m i n .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
S 1 2 . 0 8 0  2 . 4 8  0 . 9 3  0 . 0 4  5 3 5 . 5  0 . 2 2  0 . 3 8  6 . 4 0  0 . 1 4  6  2 4  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  



LOSS PARAMETERS FOR SUBBASIN: S2 ----------------- ----------------- 

Soil Survey Used Aguila/Caref ree 

XKSAT 
- - - - - - - ------- 
Map Unit AREA % L ~ e a  XKSAT S Rock 

Sq.Miles Outcrop ----------------------------------------------------  
72 0.265 22.6 0.09 3 0 
9 6 0.046 3.9 0.07 0 
4 0 0.309 26.3 0.17 0 
8 0.055 4.7 0.96 0 
9 3 0.014 1.2 0.33 0 
6 6 0.080 6.8 0.23 0 

12 
- - - - - - - - - 
TOTAL = 

0.142 12 .A 
0.018 1.5 
0.026 2.2 
0.012 1.0 
0.009 0.8 
0.001 0.1 

1.174 Sq.Miles XKSAT 

DTHETA - - - - - - - - - - - - - - - - 
Dry = 0.35 
Normal = 0.15 
Wet = 0.00 

PSIF = 7.00 

LAND USE 
- - - - - - - - - - - - - - - - 

AREA LAND USE % k-ea DTHETA %Veg. RTIMP% IA Kn Kb Kb 
Sq.Miles Type condition cover in. m e  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
0.115 LDR 9.8 DRY 2 2 5 0.18 0.04 Low 0.05 
1.059 VACANT 90.2 DRY 2 2  0 0.18 0.04 Low 0.04 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

1.174 = Total *ea Avg. = 22 0% 0.180 

PERCENT OF SUBBXSIN DRY = 100. % 
NORMAL = 0.0 % 
WET = 0.0 % 

SUBBASIN DTHETA WEIGHTED BY LAND USE = 0.35 

SUBBASIN XKSAT ADJUSTED FOR VLG. = 0.11 

IMPERVIOUS IL?.EA: URBAN @ 100 % effective = 0 
ROCK OUTCROP @ 100 S effective = 7 

% EFFECTIVE IMP. = 7 

INPUT VALUES FOR MCUHP2 PROGRAM . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
SUBBASIN Area Length Lca Kn Slope IA DTHETA PSIF XKSAT RTIMP Lag 

sq. mi. mi. ft/mi in. adj . % mln. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
S 2 1.174 2.22 1.09 0.04 384.2 0.18 0.35 7.00 0.11 7 23 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  



LOSS P A M E T E R S  FOR SUBBASIN: S 3  ----------------- ----------------- 

S o i l  S u r v e y  U s e d  A g u i l a / C a r e f r e e  

XKSAT ------- - - - - - - - 
Map U n i t  AREA % A r e a  XKSAT % Rock 

S q . H i l e s  O u t c r o p  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
4  1 0 . 2 2 4  2 1 . 7  0 . 1 7  0  
9  5  0 . 0 4 3  4 . 2  0 . 0 4  0  
6 6 0 . 6 2 0  6 0 . 2  0 . 2 3  0  
7  2  0 . 1 0 7  1 0 . 4  0 . 0 9  3  0  
9  6 0 . 0 2 2  2 . 1  0 . 0 7  0  
6 E 0 . 0 0 7  0 . 7  0 . 6 3  0 
1 2  0 . 0 0 7  0 . 7  0 . 0 1  0  

----------------------------------------------------  
TOTAL= 1 . 0 3 0 S q . H i l e s X K S A T = 0 . 1 7  % R o c k =  3 

DTHETA - - - - - - - - - - - - - - - - 
D r y  = 0 . 3 9  P S I F  = 5 . 7 0  
Normal  = 0 . 2 5  
Wet  = 0 . 0 0  

LAND USE - - - - - - - - - - - - - - - - 
A R B  LAND USE % A r e a  DTHZTA % V e g .  RTIMP% Ih Kn lCb Kb 

S c . M i l e s  T y p e  c o n d i t i o n  c o v e r  ~ n .  T y p e  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
O . l i 4  LDR 11.1 DRY 2 3  5 0 . 1 7 '  0 . 0 4  LOW 0 . 0 5  
0 . 7 2 2  VACANT 7 0 . 1  DRY 2  3  0  0 . 1 7  0 . 0 4  Low 0 . 0 4  
0 . 1 9 4  FORSST 1 8 . 8  DRY 2  3 0  0 . 1 7  0 . 0 4  Low 0 . 0 5  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
1 . 0 3 0  = T o t a l  Ax-ea h v g . =  2 3  1% 0 . 1 7 0  

PERCENT OF SUBBASIN 

S i B a h S I N  DTHETA WEZGHTED BY W D  USE = 0 . 3 9  

Si i33hSIN XKSAT ADJUSTED FOR VEG. = 0 . 1 9  

IMPEWIOUS AXEA : URBAV @ 1 0 0  8 e f f e c t i v e  = 1 
ROCK oUTCRO? @ 1 0 0  % e f f e c t i v e  = 3 ------------------------ 

% EFFECTIVE IMP. = 4 

INPUT VALUES FOR MCUHP2 PROGWLhi . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
SiiB3hSIN A r e a  L e ~ l g t h  L c a  Kn S l o p e  I A  DTHETA PSZF XKSAT RTIMP L a g  

sq. m i .  m i .  f t / r n i  i n .  a d j .  % m i n .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
S 3  1 . 0 3 0  2 . 2 7  1 . 0 8  0 . 0 4  3 3 1 . 3  0 . 1 7  0 . 3 9  5 . 7 0  0 . 1 9  4  2 4  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  



LOSS PARAMETERS FOR SUBBASIN: S4 ----------------- ----------------- 

Soil Sumey Used Aguila/Carefree 

XKSAT 
- - - - - - - ------- 
Map Unit AR!3 % A-ea XKSAT % Rock 

Sq. Miles Outcrop . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
6  6  0 . 0 1 7  1 . 8  0 . 2 3  0  
9 5  0 . 0 2 0  2 . 1  . 0 . 0 4  0  
4  0  0 . 9 3 3  9 6 . 2  0 .17  0  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

TOTAL= 0.970Sq.MilesXKSAT=0.17 %Rock= 0  

DTHETA 
- - - - - - - - - - - - - - - - 
Dry = 0 . 3 9  ' PSIF = 5 . 7 0  
Normal = 0 . 2 5  
wet = 0 . 0 0  ! 

LAND USE 
- - - - - - - - - - - - - - - - 
AREA LAN?) USE % Area DTHETA %Veg. RTIMP% IA Kn Kb Kb 
Sq.Miles Type condition cover in. m e  ........................................................................... 

0 . 0 4 0  VACANT 4 . 1  DRY 2  0  0  0 . 2 0  0 . 0 4  Low 0 . 0 6  
0 . 9 3 0  FOREST 9 5 . 9  DRY 2 0  0  0 . 2 0  0 . 0 4  Low 0 . 0 4  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
0 . 9 7 0  = Total -ea Avg.= 2 0  0 %  0 .200 '  

PERCENT OF SUBBASIN D R Y =  1 0 0 .  % 
NORM& = 0 . 0  % 
WET = 0 . 0  6 

SUSBASIN DTHETA WEIGHTED BY LAND USE = 0 . 3 9  

SUBBASIN XKSAT ADJUSTED FOR VEG. = 0 . 1 9  

IMPERVIOUS AREA : URBAN @ 1 0 0  % effective = 0  
ROCK OUTCROP @ 1 0 0  S effective = 0 ........................ 

S EFFECTIVE IMP. = 0  

INPUT VALUES FOR MCUHP2 PROGRA?'. -----------------------------------------------------------------------------  
SUBBASIN Area Length Lca Kn Slope IA DTHETA PSIF XKSAT RTIMP Lag 

sq. mi. mi. ft/mi in. adj . % min. ............................................................................. 
S 4 0 . 9 7 0  2.31 1 . 1 0  0 . 0 4  5 8 8 . 7  0 . 2 0  0 . 3 9  5 .70  0.19 0  2 4  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  



LOSS P A W E T E R S  FOR SUBBASIN: S 5  ----------------- ----------------- 

S o i l  S u r v e y  U s e d  A g u i l a / C a r e f r e e  

XKSAT 
- - - - - - - ------- 
Map U n i t  AREA % k - e a  XKSAT % Rock  

S q .  M i l e s  Outcrop ----------------------------------------------------  
9  5  0 . 0 0 4  0 . 2  0 . 0 4  0  
8 0 . 0 0 5  0 . 5  0 . 9 6  0  
4  1 0 . 0 0 5  0 . 3  0 . 1 7  0  
4  0  1 . 8 3 6  9 9 . 2  0 . 1 7  0  ----------------------------------------------------  

TOTAL = 1 . 8 5 0  S q . M i l e s  XKSAT = 0 . 1 7  %Rock  = 0  

DTHETA - - - - - - - - - - - - - - - - 
D r y  = 0 . 3 9  : P S I F  = 5 . 7 0  
N o r m a l  = 0 . 2 5  
W e t  = 0 . 0 0  

I 

LAND USE 
- - - - - - - - - - - - - - - - 

AREA LAND USE 6 A r e a  DTHETA %Veg.  RTIMPG IA Kn Kb Kb 
S q  . M i l e s  T y p e  c o n d i t i o n  c o v e r  i n .  T w e  ---------------------------------------------------------------------------  

0 . 0 1 6  VACANT 0 . 9  DRY 1 7  -0 0 . 2 3  0 . 0 4  LOW 0 . 0 7  
1 . 8 3 7  FOREST 9 9 . 1  DRY 1 7  0  0 . 2 3  .. 0 . 0 4  Low 0 . 0 6  ---------------------------------------------------------------------------  

1 . 8 5 3  = T o t a l  Area Avg.  = 1 7  0 %  0 . 2 3 0  

PERCENT OF SUBBASIN DRY = 1 0 0 .  % 
NORMAL = 0 . 0  % 
WET = 0 . 0  % 

SUBBASIN DTHETA WEIGHTED OY LAND USE = 0 . 3 9  

SUBBASIN XKSAT ADJUSTED FO2 E G .  = 0 . 1 8  

IKPERVIOUS AREA: UXBAN O 1 0 0  % e f f e c t i v e  = 0  
ROCK OUTCROP @ 1 0 0  % e f f e c t i v e  = 0  

........................ 
E EFFZCTIVE IMP. = 0 

INPUT VALUES FOR MCUHP2 PROGmM -----------------------------------------------------------------------------  
SUBBASIN kyea L e n g t h  L c a  ' S l o p e  I A  DTHETA P S I F  XKSAT RTIPlP L a g  

s q .  m i .  m i .  f c / m i  i n .  a d j  . 6 m i n .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
5 5  1 . 8 5 0  2 . 9 1  1 . 7 7  0 . 0 4  6 1 8 . 6  0 . 2 5  0 . 3 9  5 . 7 0  0 . 1 8  0  3 4  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  



LOSS P A M E T E R S  FOR S U E B A S I N :  S-6A 
----------------- ----------------- 

Sell S u r v e y  U s e d  A g u i l a / C a r e f r e e  

Y KSA? 
- - - - - - - - - - - - - - 
Map U n i t  AREA S P , r e a  XKSAT E R o c k  

A c r e s  OUT c r o p  
.................................................... 

0.000 6.7 0.41 C, 
10 30. 000 2 2 .  4 0.94 C 
1 ', - 23.000 17.2 C. 01 0 
13 > - ,2.000 17.2 0.01 0 
9 8 4.000 3.0 0. 37 0 
11C 42.000 31.3 0.13 0 
7.72 - - 3.000 2.2 0.33 C 

.................................................... 
TOTAL = 134.000 A c r e s  XKSAT = 0.10 % R o c ~  = 0 

DTHETA 
- - - - - - - - - - - - - - - - 
D r y  = 0.35 
N o r m a ?  = 0.15 
Wet = 0.00 

P S I F  = 7.00 

LAND USE 
- - - - - - - - - - - - - - - - 

AREA LAND USE % A r e a  ?THETA E V e g .  RTIMPE I A  Kn Kk Kb 
A c r e s  T y p e  c o n d l t l o n  c o v e r  117. T y p e  

........................................................................... 
13.000 D e s e r t  9.7 DRY 31 0 0 . 2  0.C3 L o w  0.04 

OPEN DRY 10 0 0.10 O.C2 M i n  
V . L .  D.R NORMXL 3 0 5 0.30 0.05 L o w  

120.000 L . D . R .  89.6 DRY 31 5 0.23- 0.C3 L o w  0.05 
1.000 I N S T I T U  0.7 DRY 31  0 0.23 0.03 L o w  0.08 

M. F . R .  NORMAL 5 0 45 0.25 0.C5 L o w  
I n d  NORMAL 60 55 0.15 0.03 M i n  
Comm NORMAL 7 5 80 0.13 0.C: M i n  
P a r k  NORM9i  90 0 0.20 0.1C Hi 
R o w C r o p  NORMAL 85 0 0.50 0.1C H i  

........................................................................... 
134.00 = T o t a l  A r e a  A v g .  = 31 4 %  0.230 

PERCENT O F  SUBBASIN DRY = .10C. E 
NORMAL = 0.2 % 
WET = 0.0 F 

SUBBASIN CTHETA WZIGHYED BY LAND USE = 0.35 

SUBBASII< XKSAT ADJUSTED FOR VEG. = 0.12 

IMPERVIOUS AREA: URBAN @ 100 % e f f e c r l v e  = 4 
ROCK OUTCROP @ 100 % effective = 0 

........................ 
P E F F E C T I V E  IMP. = < 

INP!JT ' J i L U Z S  FOR MCUHP2 P R O G W .  . 
............................................................................. 
SUBBASII ;  A r p a  L e r i g t h  Lca  K:i S l o p e  ;A STHETP P S I F  X K S . 7  RTIMF L a g  

s a .  m i .  m i .  f t / m i  111. ao: . b m i n .  
............................................................................. 
S - 6 A  0.209 i.70 0.95 0.33 141.2 0.23 0.35 7.00 0.12 4 20 
............................................................................. 



,,J PAFLilYETERS FOR S U B B A S I N :  S - 6 6  LC'S' 
----------------- ----------------- 

XK'AT 
- - - - - - - - - - - - - - 
Map Ur,:: AZCA % A r e s  XtiSF.T F- Rock 

A c r e s  C l u t c ~ o ~  
.................................................... 

TOTAL = 246.000 A c r e s  XKSAT = 0.11 % R o c k  = 0 

DTHETF 
- - - - - - - - - - - - - - - - 
D r y  = 0.36 
N o r r n a i  = 0.17 
W e t  = 0.00 

P S I F  = 6.80 

LAND USE - - - - - - - - - - - - - - - - 
AREA LANE i j S E  " a r e a  DTHETF. % V e g .  RTIMP', I A  t in  K b  Kb  

A c r e s  T y p e  c o n d i t i o n  cover i n .  T y p e  
........................................................................... 
137.000 D e s e r t  55.7 DRY 31 0 0.25 0.03 L o w  0.04 

OPEN DRY 10 0 0.10 0.02 M i n  
V . i . D . R  NORVLU 3 0 5 0.30 0.05 L o w  

iOe.000 L . D . R .  43.3 DRY 3 1 5 i.23 0.03 L o w  0.35 
M . D . R .  N O W 5  5 0 30 0.25 0.05 Low 

1.000 I N S T I T U  C .  4 DRY 31 0 0.23 0.63 LOW 0.08 
I n c  N O R M ~ L  60 55 0.15 0.02 M i n  
Comm N O W A L  7 5 80 C.l? 0.02 M i n  
P a r k  N O W  90 G C.20 O.LC Hi 
R o w C r o p  N O W 5  8 5 0 C.50 0.1: %i 

........................................................................... 
246.OC = T o t a i  A r e a  A v g .  = 3: 2% 0.23C 

PERCENT O F  SUBBASIN DRY = 100. f, 

NORMAL = 0.C % 
w;I = 0.C r, 

SUt3BASIN DTHETA WEIGETED BY LAND USE = 0.36 

SUBBASIN GKSAT A D J U S T S 3  FOR V E S .  = 0.:4 

IMPEXVIGUS AREA: U R B W  @ 100 % e f f e c t i v e  = 2 
ROCK OUTCROi @ 100 % e f f e c t i v e  = ? 

........................ 
% EFFECTI .dE I M F .  = 2 

I N P U T  'v'ALUES FOR MCUHPi P R O G M  
............................................................................. 
SUBBASIN A r e a  L e n g t h  L c a  Kn S lope  i A  DTHETA P S I F  XKSAT R T i M P  L a g  

s q .  m i .  m i .  f t / m i  i n .  ad : .  % r n i n .  
............................................................................. 
S-6E 0.384 1.60 0.95 0.03125.3 0.23 0.36 6.E0 0.14 2 20 
-----------------------+----------------------------------------------------- 



LC:SS FAXAMETCRS FOR SIJBBASIN : S - 6 i '  
----------------- ----------------- 

S i , i l  . :~lrvey U s e d  A g ~ : l a / C a r e f r e ~  

XKSST 
- - - - - - - - - - - - - - 
M a p  Un:r ARER 5 A r e a  XKSAT % ROCK 

A C L - e s  OL!? c r o p  
.................................................... 

9 . 0 0 ~  4.1 c.5e 
10 3. OOC 1.4 C.94 0 
l 2 12. OOG 5.5 0.Oi C 
13 47.000 2 1 . 5  C.O1 v 

22 2.003 3. P C.04 
4 1 41. 000 18.7 0.17 0 
66 72.000 32.9 0.23 i 
96 25.000 li.4 0.37 C 
11 0 6.000 3.7 0.13 0 

.................................................... 
TOTAL = 219.000 A c r e s  XKSAT = 0.10 % R o c k  = 0 

DTHETA 
- - - - - - - - - - - - - - - - 
D r y  = 0.35 
N o r m a l  = 0.15 
W e t  = C. 00 

P S I F  = 7.00 

LANE d S E  
- - - - - --- ---- - --- 

AREA LANE USE E A r e a  DTHETA % V e g .  RTIMP% IF; Kn Kk: K b  
A c r e s  T y p e  c o n d i T l o n  c o v e r  L 11 . T . . e 

........................................................................... 
'210.000 3esert 95.9 DRY 3 1 0 0.23 0.03 i s w  0.04 

OPEN DRY 10 0 0.12 0.02 M i n  
V . L . E . R  NORMAL 30 5 0'.33 0.05 L o w  

9.000 L . D . R .  4.1 DRY 31 5 C.23 0.03 L o w  0.07 
M. D.R.  NORMAL 50 30 0.25 0.05 S o w  
M . F . R .  NORMAL 5 0 15 0.25 0.05 Law 
I n d  NORMAL 60 55 0.15 0.03 K i n  
Comm NOF34.U 7 5 E C  0.10 0.02 M i n  
P a r k  NOFWAL. 9 0 0 0.20 0.1C S i  
R o w C r o p  NORMAL 65 O C.50 0.10 f i i  

........................................................................... 
219.00 = T o t a l  A r e a  Avq. = 31 0% 2.23C 

PERCENT OF SUBBASIN D R Y =  1 0 0 . t  
NORMAL = 0.0 5 
WET = 2.0 E 

SUBEASIN DTHETA WEIGHTED EY A h ' f  USE = 0.35 

SUSEASIN XKSRT ADJUSTED FOR VEG. = 0.12 

1!4?ER\'IOUS AREA: URBAN @ 100 % e f f e c t i v e  = C 
ROCK OUTCROF @ 100 % e f f e c ~ l v e  = G 

........................ 
% E F F E C T I V E  I g P .  = i 

I N P U T  VALUES FOR MCLIHP2 PROGiiZVi 
............................................................................. 
SUEBASIN A r e a  L e n g t h  L c a  Ki? S l o p e  I A  DTHZTA F S I F  XKSST RTIM? Lac;  

s q .  my. m i .  f t / m i  ;n. ad: .  6 r n i n .  
............................................................................. 
S-6C 0.342 1. 98 1.04 0.03 161. E 0.23 C.35 7 . 3 0  0.11 0 21 



LOSS PARAMETERS FOR SUBBASIN: S7 ----------------- ----------------- 

Soil Survey Used Acgiia/Carefree 

XKSAT 
- - - - - - - - - - - - - - 
Map Unit AREA S firea XKSAT 6 Rock 

Sq.Eiles Outcrop ----------------------------------------------------  
2  6  0 . 0 4 2  6 . 1  0 . 0 1  0  
4  9  0 . 0 2 3  3 . 4  0 . 0 6  0  
13.0 0 . 1 7 5  2 5 . 6  0 . 1 3  0  
5  2  0 . 1 1 2  1 6 . 4  0 . 1 6  2  0  
1 3  0 . 0 8 6  1 2 . 9  0 . 0 1  0  
9 6  0 . 0 9 9  1 4 . 5  0 . 3 7  0  
2  2 0 . 0 8 2  1 2 . 0  0 . 0 4  0  
3  0 . 0 2 0  2 . 9  0 . 5 8  0  
4  5  0 . 0 4 2  6 . 1  0 . 0 3  0  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

TOT= = 0 . 6 8 3  Sq.Miles ~ K S A T  = 0 . 0 8  %Rock = 3  

DTHETA -------- - - - - - - - - 
D-y = 0 . 3 2  PSI? = 7 . 6 0  
Normal = 0 . 1 5  
Wet = 0 . 0 0  

LAND USE -------- - - - - - - - - 
M.Ui LANC USE 6 Area DTHETA 6Veg. RTiMP6 IA Xr. Kb Kb 

Sq.?tiles Type condition covzr .in. Type ---------------------------------------------------------------------------  
0 . 1 8 9  LDR 2 7 . 7  DRY 2  5  5  0 . 1 5  0 . 0 3  Low 0 . 0 5  
0 . 4 9 4  VACANT 7 2 . 3  DRY 2  5  0  0 . i 5  0 . 0 3  Low 0 . 0 5  ---------------------------------------------------------------------------  

0 . 6 8 3  = Total Area Avg.= 2 5  1% 0 . 1 5 0  

PZRCEhl' OF SUBBASIN D R Y =  1 0 0 .  6 
NORMAL = 0 . 0  6 
WZT = 0 . 0  % 

SLBSASIN DTHETA h1EIGHTE3 3Y LAND USE = 0 . 3 2  

SU3SP.SIN XKSAT ADJdSTED FOR VEG. = 0 . 0 9  

IMPERVIOUS AXE4 : UilBAN @ . 1 0 0  6 effective = 1 
ROCK OUTCROP B 1 0 0  6 effeciive = 3  

........................ 
% EFFECTIVE IMP. = 4  

INPUT VALUES FOR MCE+?2 PROG?.AM 
-----------------------------------------------------------------------------  
SUEEASIN Area Lengrh ica Kn Slope IA DTHETA TSIF XKSAT RTIMP Lag 

sq. mi. mi. ft/mi in. adj. S min. -----------------------------------------------------------------------------  
S 7  0 . 6 8 3  2 . 1 4  1 . 2 5  0 . 0 3  1 3 6 . 4  0 . 1 5  0 . 3 2  7 . 6 0  0 . 0 9  4 2 6  
-----------------------------------------------------------------------------  



LOSS PARAMETERS FOP. SUBBASIN: S8 ----------------- ----------------- 

Soil Survey Used Aguila/Care:ree 

XKSAT - - - - - - - - - - - - - - 
Map Unit AREA % Area XKSAT 5 Rock 

Sq. Miles Ouccrop ----------------------------------------------------  
52 0.014 1.2 0.16 2 0 
4 5 0.309 27.6 0.03 0 
22 0.027 2 .C 0.04 0 
109 0.705 62.9 0.35 3 5 
9 8 0.006 0.5 0.37 0 
3 0.060 5.4 0.58 0 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
TOTAL = 1.121 Sq.Miles YXSAT = 0.17 %Rock = 22 

DTHETA - - - - - - - - - - - - - - - - 
0.39 D-ry = : PSIF = 5.70 

Normal = 0.25 
Wet = 0.00 

LhKD USE - - - - - - - - - - - - - - - - 
AREA LAND USE % %ea DTHETA %Veg. RTIMPS IA K n K b K b  

Sq.Miles Type condition cover in. Type ---------------------------------------------------------------------------  
1.121 VACAhT 100. DRY 2 3 0 0.17 * ,  0.03 Low 0.04 ---------------------------------------------------------------------------  

1.121 = Total Area Avg.= 23 06 0.170 

PERCEhT OF SUBBASIN DRY = 100. % 
NORMAL = 0.0 % 
WET = 0.0 % 

SUEBASIN DTHETA WEIGHTED BY iAND USE = 0.39 

SLEBASIN XKSAT ADJUSTED FOR VLG. = 0.19 

IXPERVIOUS AREh: UiiBAN E 100 % effective = 0 
ROCK OUTCROP @ 100 % effec~ive = 22 ........................ 

S EFFECTIVE IM?. = 0 

YNPUT VALUES FOR MCUHP2 PROGRAM 
-----------------------------------------------------------------------------  
SU33hSIN Area Length Lca LI Slope IA DTHETA PSIF XKSAT RTIMP Lag 

sq. mi. mi. ft/mi in. adj. % min. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
SE 1.121 1.94 1.01 0.03 207.2 0.17 0.39 5.70 0.19 0 23 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  



LOSS PARAMETERS FOR SUBBASIN: S9 ----------------- ----------------- 

Soil Survey Used Aguila/Carefree 

XKSAT 
- - - - - - - ------- 
Hap Unit ELREA % krea XKSAT % Rock 

Sq. Miles Ouzcrop ----------------------------------------------------  
9  5  0 . 0 0 9  0 .9  0 . 0 4  0  
6  6  0 . 0 2 7  2 . 6  0 . 2 3  0  
4 0  0 . 9 8 5  9 6 . 5  0 . 1 7  0  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

TOTAL = 1 . 0 2 1  Sq.Miles XXSAT = 0 . 1 7  %Rock = 0  

DTHETA 
- - - - - - - - - - - - - - - - 
D-ry = 0 . 3 9  . PSIF = 5 . 7 0  
No--1 = 0 .25  
Wet = 0 . 0 0  

LAND USE - - - - - - - - - - - - - - - - 
AR'U LAND USE % Area DTHETA % V ~ G .  RTiMP% IA Kn Kb Kb 
Sci.Miles Type condition cover in. m e  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

0  . 0  4 3  VACANT 4 . 2  DRY 2 0  0  0 . 2 0  0 . 0 4  Low 0 . 0 6  
0 . 9 7 8  FOREST 9 5 . 8  DRY 2  0  0  0 . 2 0  0 . 0 4  Low 0 .04  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

1 . 0 2 1  = Total Area Avg.= 2 0  0 %  0 . 2 0 q  

PERCEhT OF SUBBASIN D R Y =  1 0 0 .  % 
NOW& = 0 . 0  6 
WET = 0 . 0  % 

SUBBASIN DTHETA WEIGHTED BY LAND USE = 0 . 3 9  

SUBBASIN XXSAT ADJUSTED FOR VZG. = 0 . 1 9  

IMPERVIOUS AREA : URBAN B 1 0 0  % effective = 0  
ROCK OV?CROD @ 1 0 0  % effective = 0  ------------------------ 

% EFFECTIVE IMP. = 0  

INPUT VALUES FOR MCUHP2 PROGRAM -----------------------------------------------------------------------------  
SU95hSIN Area Length Lca I(n Slope IA DTHZTA PSI' XKSAT RTIMP Lag 

sq. mi. mi. £:/mi in. adj. % min. -----------------------------------------------------------------------------  
S9 1 . 0 2 1  2 . 3 1  0 . 9 1  0 . 0 4  3 2 9 . 0  0 . 2 0  0 . 3 9  5 . 7 0  0 . 1 9  0  2 8  - ----------------------------------------------------------------------------  



LCISS PARAMETERS FOR SIJBBASIN : S - 1  OF, 
----------------- ----------------- 

S o i l  S u r v e y  Lised A g u i : a / C a r e f r e e  

X K S l T  
- - - - - - - - - - - - - - 
M a p  i l n i r  AREA f A r e a  XKSAT E R o c k  

A c r e s  O u t c r o p  
.................................................... 

d 1OG.000 i3.7 0.58 0 
? 3 58.000 7.9 0.01 0 
4 1 65.000 8.9 0.17 0 
66 233.000 3:. Si 0.25 C 
93 4. 000 0.5 0.33 C 
9 5 122. 000 16.7 0.04 0 
96 2.000 0.3 0.07 0 
98 24.000 3.3 0.37 0 
1CP 41.000 5.6 0.35 35 
11C 32.000 4.4 0.13 0 
120 50.000 6.8 0.06 0 

.................................................... 
TOTAL = 731.000 A c r e s  XKSAT = 0.14 % R o c k  = 2 

DTHETA 
- - - - - - - - - - - - - - - - 
D r y  = 0.39 ? S I T =  6.20 
N c r m a l  = 0.23 
We: = 0.00 

LAND IJSE 
- - - - - - - - - - 

AREA LAND USE % A r e a  DTHETA % V e g .  RTIMP% I F .  Kn Kh Kb 
A c r e s  T y p e  c o n d i t i o n  cover ; n .  Ty?e  

700.000 D e s e r r  
OPEN 
V . L . D . R  

33.000 L . D . R .  
EI. D .  a .  
M. F. R .  
I n d  
C o r n ,  
P a r k  
R c w C r o p  

93.5 DRY 
DRY 
N0RMP.L 

4.5 DRY 
NORMRL 
NORMAL 
NORMAL 
NORMAL 
NORMAL 
NORMAL 

L o w  
M i n  
L o w  
L o w  
L o w  
L o w  
Mi n  
M i n  
;i : ,.* .. . 
5 ;  

733.00 = T o t a l  A r e a  A v g .  = 27 0 9 

PERCENT O F  SUBBASIN DRY = iO0. % 
N O W & L  = 0.0 $ 

WET = 0.C % 

SUBBASIN DTHETA WEIGHTED BY LAND USE = 0.39 

SUBBASIN XKSAT A D J U S T E C  FOR VEG. = 0.1- 

IMPER\':OL!S AREA: URBAN @ 100 9. e f f e c ~ l v e  = C 
ROCK OUTCROF @ 100 S e f f e c t i v e  = C 

........................ 
% E F F E C T I V E  I M P .  = 2 

I N P U T  VALUES FOfi MCUHP2 P R O G W  
............................................................................. 
SIJ'BBASIN A r e a  L e n g t n  L c a  KI? Slope I A  CITYETA P S I F  X K S T  2 T I M F  L a g  

s q .  m i .  ml. f t / m i  i n .  a d ; .  5 r n i n .  



L:)S' PARAMETERS FOfi S 2 2 E k S I N :  S-105 

Sc;: ; ~ ~ r v = y  U s e d  A g u i l a / C a r e f r e e  

TOTAL = 422.000 A c r e s  XKSAT = 0 . 1 9  % R ~ c K  = 

DTHETA 
- - - - - - - - - - - - - - - - 
D r y  = 0.38 F S I F  = 5.40 
N o r m a i  = 0.25 
Wet = 0.00 

LAND USE 
- - - -- - - - - - - - - - - - 

AREA LAND U S i  S A r e a  DTHETA % V e g .  RTIMPO I h  Kn c K b  
A c r e s  T y p e  c o n d i r i o n  c o v e r  19. ?YPe 

........................................................................... 
3?0.000 D e s e r r  e7.: DRY 5 7 0 3.17 C.03 L o w  0.04 

OPEN DRY 1 0  C 0.1C 0.02 M i n  
V . L . D . R  N O W L  3 0 5 0.30 0.C5 L o w  

52.00C L . D . K .  12.3 DRY 7- 5 C.17 0.03 L o w  0.05 
M.D.R.  N 0 W i l  5 0 30 0.25 C. 05 L o w  
M . F . R .  N O W A L  50 45 C. 2 5  0.05 L o w  
I nd N O M L  6C 55 0.15 0.03 ?!in 
C o r n  N O R m  7 5 80 %.1C 0.02 Kin 
F a r k  N O RG-.I 90 0 C . 2 C  2 . 1 ?  3i 
R o w C r o p  N 0WS.L 85 3 0.5C 0.1C 5 5  

........................................................................... 
422.00 = T o t a l  A r e a  A v g .  = 27 1% 0.17~ 

PERCENT :IF SUEBASIN D R Y =  100.S 
NGRMkL = 0.0 % 
WE? = C.0 % 

SUBBASIN X K S A Y A D J U S T E D  FOR VEG. = 0.23 

IMPERVIOUS AREA: URBAN @ :GO h e f f e c r i v e  = 1 
ROCK OUTCROP @ 100 % e f f e c r i v e  = 2 

........................ 

I N P U T  VALUES FOR MCiJHP2 PROGKFM 

S U B a A S i l i  A r e a  L e n g r ?  L c a  K i l  S l o p e  ;A =THETA PSI? XKSAT RTIMP L a g  
sq.  m i .  m i .  ft/mi i n .  ad!. min. 

............................................................................. 
~-loti 0.65~ 1 . 5 e  1.04 0.03 151.5 0.17 0.38 5.40 0.23 1 22 
............................................................................. 



LOSS PARAMETERS FOR SUBBASIN: S11 ----------------- ----------------- 

Soil Survey Used Aguila/Carefree 

XKSAT - - - - - - - ------- 
Map Unit AREA % Area XKS AT % Rock 

Sq.Miles Outcrop . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
4 0 0.920 100. 0.17 0 ----------------------------------------------------  

TOTAL= 0.92O~~.MilesXKSAT=0.17 %Rock= 0 

DTHETA -------- - - - - - - - - 
D-zy = 0.39 PSIF = 5.70 
Normal = 0.25 
Wet = 0.00 

LAND USE - - - - - - - ------- - 
AREA LAND USE % Area DTHETA %Veg. RTIMPG Ik KIT Kb Kb 
Sq.Miles Type condition cover in. Type . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
0.920 FOREST 100. DRY 2 0 0 0.20 0.04 Low 0.04 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

0.920 = Total L-ea Avg.= 20 0% 0.200 

PERCENT OF SUBBASIN DRY= 100. % 
NORMAL= 0.0 b 
WET = 0.0 % 

SUSBASIN DTHETA WEIGHTED 9Y LAND USE = 0.39 

SLTBASIN XKSAT ADjUSTED FOR VEG. = 0.19 

IHPFRVIOUS AREA : U2BAN @ 100 % effective = 0 
ROCK OUTCROP @ 100 % effective = 0 ........................ 

% EFFECTIVE IMP. = 0 

INPUT VALUES FOR MCUHP2 PROGRAM 
-----------------------------------------------------------------------------  
SUBBASIN Area Length Lca Kn Slope IA DTHETA PSIF XKSAT RTIMP Lag 

sq. mi. mi. ' ft/mi in. adj . % min. -----------------------------------------------------------------------------  
S11 0.920 2.70 1.26 0.04 436.1 0.20 0.39 5.70 0.19 0 27 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  



LOSS PARAMETERS FOR SUBBASIN: S12 ----------------- ----------------- 

Soil Survey Used Aguila/Carefree 

XKSAT 
- - - - - - - ------- 
Ma;, Unit A R D  % Area XKSAT % Rock 

Sq.Xiies Outcrop ----------------------------------------------------  
9  5  0 . 4 2 5  4 6 . 7  0 . 0 4  0  
6  6 0 . 3 8 3  4 2 . 1  0 . 2 3  0  
2 6  0 . 0 7 6  8 .4  0 . 0 1  0  

3 0 . 0 0 4  0 . 4  0 . 5 8  0  - - - -------------------------------------------------  
TOTAL = 0 . 9 1 0  Sq.Miies, XKSAT = 0 . 0 8  %Rock = 0  

DTHET A ----- --- - - - - - - - - 
D-ry = 0 . 3 2  ?SIF = 7 . 6 0  
Normal = 0 . 1 5  
Wet = 0 . 0 0  

LAIU?) USE - - - - - - - - ----- --- 
AREA LAND USE % Area DTHETA %Veg. KTIMP% IA K n K b K b  
Sq.Miies Type con2irion cover in. Type . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

0 . 5 0 6  FOREST 5 5 . 4  DRY 2  5  0  0 . 1 5  ' 0 . 0 3  Low 0 . 0 5  
0 . 2 1 4  VACANT 2 3 . 4  DRY 7 5  0  0 .15  0 . 0 3  Low 0 . 0 5  
0 . 1 9 3  LDR 2 1 . 1  DRY 2  5  5  0 . 1 5  0 . 0 3  Low 0 .05  - - -------------------------------------------------------------------------  

0 .913  = Total Area Avg.= 2 5  1% 0 . 1 5 0  

PERCENT OF SUBBASIN D R Y =  1 0 0 .  % 
N O R W  = 0 . 0  6 
WET = 0 . 0  % 

SUSBASIN DTHETA WEIGHTED BY W D  USE = 0 . 3 2  

SWBASIN XKSAT ADJUSTED FOR V E G .  = 0 . 0 9  

IMPERVIOUS AREA: URSAN @ 1 0 0  4 effective = ? 
ROCK OUTCXOP @ 1 0 0  S effective = 0  ------------------------ 

% EFFECTIVZ IMP. = 1 

INPUT VALUES FOR MCUHP2 P?.OGFUIM -----------------------------------------------------------------------------  
SUS3ASIN Area Length Lca Kn Slope IA DTHETA PSIF XKSAT RTIMP Lag 

sq. mi. mi. ft/mi in. adj . 6 min. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Sii 0 . 9 1 0  2 . 7 6  1 . 3 0  0 . 0 3  1 2 3 . 2  0 . 1 5  0 . 3 2  7 . 6 0  0 . 0 9  1 29  - - ---------------------------------------------------------------------------  



LOSS PkRAMETERS FOR SUBBASIN: S13 ----------------- ----------------- 

Soil Survey Used Aguila/Carefree 

XKSAT - - - - - - - - - - - - - - 
Map Unit AREA 4 Area XKSP.? % Rock 

Sq. Miles Outcrop ----------------------------------------------------  
109 0.660 51.9 0.35 3 5 
9 8 0.060 4.7 0.37 0 
4 4 0.234 18.4 0.03 0 
110 0.126 9.9 0.13 0 
6 8 0.075 5.9 0.63 0 
3 0.054 4.2 0.58 0 
13 0.019 1.5 0.01 0 
6 6 0.033 2.6 0.23 0 
5 2 0.009 0 :7 0.16 2 0 
9 6 0.002 0 . 2. 0.07 0 ----------------------------------------------------  

TOTAL = 1.272 Sq.Miles 'XXSAT = 0.20 %Rock = 18 

DTHETA 
- - - - - - - - - - - - - - - - 
Dry = 0.37 
No-ma1 = 0.25 
Wet = 0.00 

LAND USE - - - - - - - - - - - - - - - - 
AREF. LAND USE % Area DTHETA % V F ~ .  RTIMP% IA Kn Kb Kb 

Sq.Miles Type condirion cover in. ?ype ---------------------------------------------------------------------------  
0.203 LDR 16.0 DRY 2 5 5 0.22 0.04 Low 0.05 
0.031 MEDCOH 2.4 DRY 2 5 60 0.22 0.04 Low 0.06 
1.038 VACANT 81.6 DRY 2 5 0 0.22 0.04 Low 0.04 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

1.272 = Total Area Avg. = 25 26 0.220 

PERCEhT OF SUBBASIN 

SUBBASIN DTHETA WEIGHTED BY LhNE USE = 0.37 

SUBBASIN XKSAT ADJUSTED FOR Y E G .  = 0.23 

IMPERVIOUS AilEA: U29A.N @ 100 % effective = 2 
ROCK OUTCROP @ 100 % effective = 18 

........................ 
? EFFECTIVE IMP. = 20 

INPUT VELUES FOR MCUHP2 PROGRkEZ 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
SUBBASIN Area Length Lca Kn Slope IA DTHETA PSI? XKSAT RTIMP Lag 

sq. mi. mi. ft/mi in. adj. 6 min. -----------------------------------------------------------------------------  
S13 1.272 2.67 1.16 0.04 425.1 0.22 0.37 5.30 0.23 20 25 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  



Sununary of MCUHP2 Subbasin Input Parameters 

SUBSASIN I AREA 
1 sq-miles 

---------&------------ 

S 1 I 2.080 
S2 I 1.174 
S 3 I 1.030 
S 4 I 0.970 
S 5 I 1.850 
S 6 I 0.936 
S 7 I 0.683 
S 8 I 1.121 
S 9 I 1.021 
S 10 I 1.801 
S11 I 0.920 
S 12 1 0.910 
S13 I 1.272 
S 14 I 0.833 
S15 I 0.987 
S 16 I 1.318 
S17 I 1.033 
S18 I 1.713 
S20 I 1.273 
S19 I 0.772 
52 1 I 2.221 
S22 I 1.467 
S23 I 1.720 
S2 4 I 0.640 
XlSUB I 0.605 
X2SU9 I 0.433 
X3SU3 I 0.556 
X4SUB I 0.283 
X5SUB I 0.377 
SUBCl I 1.259 
SUBC2 1 2.191 
SUBC3 I 1.241 
SUBC4 I 2.539 
SUBCS I 3.391 
SUBC7 I 1.198 
SUBC8 I 1.422 
SU3C9 I 0.578 
R 1 I 1.561 
R2 I 1.984 
R3 I 1.589 
U 1 I 2.530 
U2 I 1.596 
U 3 1 0.843 
U4 I 2.795 
U 5 I 3.251 
U 6 I 0.704 
U7 1 1.467 

I A DTHETA PSIF XKSAT RT IMP 
ins. a d j .  % 

............................................... 
0.220 0.380 0.40 0.140 6 
0.180 0.350 7.00 0.110 7 
0.17 0 0.390 5.70 0.190 4 
0 -200 0.390 5.70 0.190 0 
0 -230 0.390 5.70 0.180 0 
0.230 0.350 7.00 0.120 2 
0.150 0.320 7.60 0.090 4 
0.170 0.390 5.70 0.190 0 
.O -200 0.390 5.70 0.190 0 
0.170 0.400 6.00 0.180 0 
0.200 0.390 5.70 0.190 0 
0.150 0.320 7.60 0.090 b 1 
0.220 0.370 5.30 0 -230 2 0 
0.230 0.390 5.80 0.180 2 5 
0.210 0.350 7.00 0.120 15 
0.290 0.390 5.80 0.200 0 
0.160 0.330 7.30 0.100 0 
0.150 0.270 8.80 ' 0.060 0 
0.170 0.270 8.80 0.060 6 
0.170 0.290 8.40 0.070 4 
0.210 0.270 8.80 0.060 0 
0.250 0.390 5.80 0.190 0 
0.350 0.250 9.70 0.050 0 
0.350 0.300 8.00 0.090 0 
0.200 0.300 8.00 0.070 16 
0.200 0.320 7.60 0.080 6 
0.200 0.320 7.60 0.080 1 
0.200 0.270 8.80 0.050 0 
0 -200 0.370 6.60 0.130 0 
0.200 0.350 4.80 0.260 0 
0.200 0.350 4.80 0.260 0 
0.230 0.350 4.90 0.260 1 
0 -200 0.350 4.80 0.260 0 
0.240 0.370 5.20 0.230 6 
0.400 0.270 8.80 0.060 18 
0.370 0.190 10.10 0.040 13 
0.350 0.310 6.80 0.140 7 
0.150 0.250 9.70 0.050 17 
0.150 0.290 8.40 0.070 14 
0.100 0.350 7.00 0.130 2 5 
0.270 0.250 9.70 0.050 8 
0.290 0.220 10.10 0.040 6 
0.240 0.360 6.80 0.130 8 
0.230 0.350 7.00 0.120 8 
0.280 0.370 6.60 0.150 3 
0.210 0.330 7.30 0.100 11 
0.350 0.250 9.70 0.050 1 

LAG 
, mins . 
------ 
24.0 
23.4 
23.5 
24.4 
34.0 
27.3 
25.5 
22.9 
2?.9 
27.9 
26.9 
29.1 
24.5 
18.8 
23.5 
19.1 
30.9 
28.8 
28.9 
19.6 
34.6 
22.7 
42.9 
19.0 
11.0 
12.5 
15.6 
8.8 

11.6 
7.8 

20.5 
14.8 
15.8 
15.0 
12.6 
20.4 
21.8 
23.3 
22.0 
29.9 
33.5 
37.1 
30.4 
28.7 
35.0 
20.7 
34.1 
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Summary of MCUHP2 Lag Time Calculation Parameters 

SUBBASIN I S-Graph 
I TYPe 

Kn L ~ c a  Slope Lag 
miles miles ft/mile mins 

S 1 
S2 
S 3 
S 4 
S 5 
S 6 
S 7 
S 8 
S 9 
s 10 
S11 
512 
S13 
S14 
S15 
S16 
S17 
S18 
S2 0 
S19 
S21 
S22 
S23 
S2 4 
X1 SUE 
X2 SUB 
x3sua 
X4SUB 
X5 SUB 
SUBCl 
SUBC2 
SUBC3 
SUBC 4 
SUBC5 
SUBC7 
SUBC8 
SUBC 9 
R1 
R2 
R3 
u 1 
u2 
U3 
u 4 
u5 
U 6 
u 7 

I Mountain 0.0400 
I Mountain 0.0360 
I Mountain 0.0350 
I Mountain 0.0400 
I Mountain 0.0430 
I Desert/Rangeland 0.0340 
I Desert/Rangeland 0.0310 
I Desert/Rangeland 0.0340 
I Mountain ' 0.0440 
I ~esert/Rangeland 0.0320 
I Mountain 0.0370 
I Desert/Rangeland 0.0310 
I Mountain 0.0350 
I Mountain 0.0360 
I Desert/Rangeland 0.0350 
I Mountain 0.0330 
1 Desert/Rangeland 0.0380 
I DesertlRangeland 0.0300 
I Desert/Rangeland 0.0300 
I Desert/Rangeland 0.0310 
I Desert/Rangeland 0.0260 
I Mountain 0.0320 
I Desert/Rangeland 0.02 60 
I Desert/Rangeland 0.0260 
1 Mountain 0.0200 
I Mountain 0.0200 
I Desert/Rangeland 0.0200 
I Desert/Xangeland 0.0200 
I DesertlRangeland 0.0200 
I Mountain 0.0200 
I Mountain 0.0200 
I Mountain 0.0200 
I Mountain 0.0200 
I Mountain 0.0200 
I Mopntain 0.0200 
1 Desert/Rangeland 0.0220 
I Desert/Rangeland 0.0220 
I Desert/Rangeland 0.0250 
I Mountain 0.0250 
I Mountain 0.0300 
I Desert/Rangeland 0.0300 
I Desert/Rangeland 0.0310 
I Desert/Rangeland 0.0340 
I Desert/Rangeland 0.0360 
I Desert/Rangeland 0.0320 
/ Mountain 0.0410 
1 Desert/Rangeland 0.0250 
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Sununary of MCUHP2 Lag  T i m e  C a 1 c u l a t ; o n  F a r a r n e t e r s  

SUBBASItG I Z-Graph K r~ L Lca S l a p €  Lag 
1 T y p e  m i l e s  m i l e s  f t / r . l l e  m l n s  

-----____i--------------------------------------------------------- 

S-1OA i D e s e r t  / R a n g e l a n d  0 . 0 3 0 0  2 . 6 5  1 . 2 3  15E.6C 2 5 . 9  
S-10E I D e s e r t  / f i a n g e ? a n u  5 . 0 3 0 0  1. 95 1 . 0 4  1 5 1 . 5 0  21.? 
S-6A I D e s e r t / K a r e  C .  C1300 1 . 7 5  0 . 9 5  :i:.:S 2c1.2 
S-6E ' D e s e r t l R a n g e l a n d  0 . 0 3 0 0  1 . 6 :  5 . 9 5  :is." C L . 2  
S-fjC i D e s e r t / R a ~ n q e l a n d  6 . 0 3 0 0  1 . 9 ~  7 "' 

. . , ?  " 1 6 1 . E 0  - * . -  



Appendix B 



FLOOD HYDROGMFr'  PACKAGE ( H E C - 1 )  + 

- G G I N E E R s  r + JLiL 1 9 9 7  

I N E E R I N G  CENTER ' 
VZRSION A . l  

;TREET 
* 

3 5 6 1 6  
+ RUN DATE OEOCT9F TIME 0 8 : 1 0 : 0 8  + 

+ U . S .  A R M Y C O R P S O F  

* HYDROLOGIC 

6 0 9  SECON2 

DAVIS,  C A L I  FORNI,:> 

! R 1 6 i  ' 5 6 - 1 1 1 L  

X X XXXXXSX W.Y3.X X 
X x X x x XX 
X X X X X 
XYXXXXX XXXX X XXXXX X 
X X Y. X X 
X X X X x X 
X X XXXXXXX XXXXX XXX 

T H I S  PROGRAY REPLACES ALL P R E V I O U S  V E R S I O N S  O F  HEC-1 KNOWN AS HSC1 ( J A N  7 3 ) ,  H E C i G S ,  H E C l D B ,  AND HEC1KW. 

THE D E F I N I T I O N S  O F  VARIABLES -RTIMF-  Ah'C -RTIOR-  HAVE CHANGE, FROM THOSE USED WITH THE 1973-STYLE,  I N P U T  

THE D E F I N I T I O N  O F  -AMSKK- ON RM-CARD WAS CHANGED WITH R E V I S I 3 N S  DATED 2 8  S E F  8 1 .  T H I S  I S  THE FORTRAN77 
VERSION - NEW O P T I O N S :  DAMBREAK OUTFLOW SUBMERGENCE , S I N G L E  EVENT DAMAGE CALCULATION, DSS:WRITE STAGE FREQUENCY, 

DSS:READ TIME S E R I E S  AT D E S I R E D  CALCULATION INTERVAL L O S S  M Y 5 : G R E E N  AND AMPT I N F I L T R A T I O N  
K I N E W T I C  WAVE: NEW F I N I T E  D I  FFEREIJCE ALGORITHM 

HEC-1 INPUT PAGE 1 

L I N E  I D  . . . . . . .  1.......2.......3.......4.......5.......6.......7.......8.......9......10 

I D  FLOOD CONTROL D I S T R I C T  OF MARICOPA COUNTY 
I D  
I D  SKVNK CREEK FOODPLAIN 3 E L I N E A T I O b  STUDY 
I D  CAP AQUEDUCT THROUGH TOWN O F  NEW RIVER 
I D  
I D  100-YEAR 24-HOUR FLOOD HYDROLOGY 
I D  
I D  METHODS O F  STUDY: 
I D  - FCD STORM PATTERNS 
I D  - FCD PHOENIX AREA S-Gi i4PHS 
I D  - GREEN-AMPT L O S S E S  
I D  - M'JSKINGUM STREAM ROUTING 
I D  - FCD DDMS PR0GRA.W (l'2Fi i . l ,  P.IJG 1 ? 9 5 j  USE: -3 COMPUTE PARAMETERS 
I D  
I D  INE'UT F I L E  NAME - S C 1 0 0 Y 2 4 .  SAT 
I D  
I D  MONTGOMERY WATSON 
I D  MARCH 1 9 9 6  
I D  
I D  + * + + * r * ~ ~ + + + + ~ + * + + * * + * + * + ' * * * * * ~ ' * C C - ~ x * ~ r ~ ~ ~ * ~ + ' + * * * + * * * ~ * * - * ~ + * * + + * + * * * - + *  

I D  * M O D I F I E D  BY FLOOD CONTROL 3 I S T R I C T  EY DCING: S ? L I T  B A S I N  S 6  U? I N T O  3 NEW + 

I D  ' B A S I N S ,  S - 6 A ,  S - 6 3 ,  .WlC S - 6 C .  ALSO S P L I T  S A S I N  S 1 0  I N T O  S - i 0 A  AND S-1OB.  * 
I D  *ADDED THE NEW ROUTINGS FOR THESE S P L I T  3 A S I N S  USING THE ASSUMPTIONS O F  + 

I D  "MONTGOMERY WATSON. 
I D  ' B A S I N S  S - 1 1 ,  S - 1 2  AN2 S - 1 3  ADDSD T C  MODSL 3N 1 0 / 8 / 9 8  SECAUSE, FLOODPLAIN ' 
I D  'DELINEATION W I L L  ALSC INCLUDE WASH TN BASIN S - 1 2  
I D  * + + * * * + + C + * * * * * + + t * * * * C + * * * * * + * * C * + * ~ * * * * ~ ~ ~ * ' * + * * * * * * * + + * * + + + + * * * * + + + * * * ~ + *  

I D  
I D  DDM MCUHP2 ShZiNK CREEK FOODPLAIN D E I I N E A T 1 3 N  STUDY 
*DIAGFLL;M 
I T  5 0 5 J W 9 6  0 0 0 0  j 0 3  
I N  1 5  
I0 5 
+ THE FOLLOWING j D  CARDS DESCRIBE A P R f C i F  D 5 1 T E i A K E A  CURVE FOR H Z C - 1 .  



LINE 

+ THE JD CARE DATA I S  DE3IVED FRON DARF 3.ATh GIVEN II; THE MliRICOPA COUNTY 
+ DRAINAGE DESIGN MANUAL ( T B i  2 . 2 1 .  USI!JG THE Zf CARDS HEC-1 APPLIES THE 
+ CORRECT DARF TO POINT RAINFALL VrALUES FOR EkCt !  CONCENTRATION POINT. 
J D  4 . 6 0 2  . a 0 1  
* THE FOLLOWING PC RECORC USEE: A L4-HOUR SCS TYPE I I  RAINFALL 
PC . 0 0 0  - 0 0 2  n -  . .GO5 , 0 0 5  . L - &  .01Z . 0 1 7  , 0 2 0  . 0 2 3  
PC . 0 2 9  . 0 3 2 . . 0 2 5  .03E .041 . 0 4 4  . 0 4 8  . 0 5 2  , 0 5 6  
PC . 0 6 4  , 3 6 8  . 0 7 -  . 0 7 6  .?$!: . 0 e 5  . 0 9 0  , 0 9 5  , 1 0 0  
PC . I 1 0  . ; i s  1 . 1 2 t  . - c  , .- . - & -  . i 4 L  . 1 5 0  . 1 5 6  , 1 6 6  
PC- ,, .. - , -  - 1 6 4  . 1 P 5  .LC$ . - L 4  . - - 2  . 2 6 6  . 3 i 8  . 4 7 9  . 6 7 8  - -. 
PC . 7 4 3  .:64 . 18: .-?:, . ."- .e:e . 8 2 8  . 8 3 7  . a 4 4  
PC , 8 5 8  . 8 6 5  . 8 7 1  . 8 7 7  . - - -  i s ;  . - - .  Mo . 9 9 5  . 9 0 0  , 9 0 5  
PC . 9 1 5  . 9 1 9  . 9 2 2  . 92-  . ". - a+ , . Q ? S  - -  . ? 3 9  , 9 4 3  . 9 4 7  
PC . 9 5 4  . 957 . 965 . 9 6 3  . "6 . 9 6 F  . 372  . g 7 5  . 9 7 8  

Q O 7  . " 6  . PPC 1. 00C PC .%4 . 9 E 7  . 9 9 c  . - .-  
JD 4 . 5 7 4  1 
JD 4 . 4 6 4  a c 

J C  4 . 3 2 6  i 0 
J 4.;88 2 0  
J D  4 . 1 4 2  3C 
JD 4 . 0 5 C  4 G 

HEC-1 INE'L'T 

JD 4 . 0 0 4  5  0  
J D  3 . 9 4 9  6 5  
* DDM ++'*" U p d a t e d  * + = * *  

KK S i  
KM aASIN S 1  
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS aASIN 
KTI L= 2 . 5  L c a =  . ?  S= 5 3 2 . 5  Kn= , 0 4 0  LAG= 2 4 . 0  
KM PHOENIX MOUNTAIN S-GRAPH WAS USED FOR THIS BASIN 
BA 2 . 0 8  
LG . 2 2  . 3 b  6 . 4 0  4 6 . 0 6  
U I  2 9 2 .  9 7 5 .  1 8 9 2 .  2 6 6 2 .  2 6 2 3 .  1 6 9 6 .  1 3 8 1 .  1 0 9 3 .  7 9 6 .  
U; 4 8 6 .  3 5 8 .  2 9 3 .  2 2 4 .  1 5 6 .  1 4 3 .  9 2 .  5 6 .  5 6 .  
U I  5 6 .  5 6 .  C .  0 .  5 .  0 .  0 .  0 .  0 .  
U I 0 .  0 .  0 .  0 .  C .  0 .  0 .  0 .  0 .  
* D3M +*+" P r e s e r v e d  *t'+- 

KK S l h  
KM ROUTE S 1  THROUGH S2 
W 4  0 . 3 1  0 . 3 5  
* DDM +*+*+ U p d a t e d  ++**+  

KK S  2  
KM BASIN S 2  
KM THE FOLLOWING PAP.A!!ETERS WERE PROVI36D FOR THIS BASIN 
Kl.4 L= 2 . 2  ~ c ~ =  1.1 S= 38: . 2  Kn= . 0 3 6  LAG= 2 3 . 4  

PHOENIX MOUNTAIN S-GWIPH WAS USEP FOR T E i S  SASIN 
BA 1 . 1 7  
LG . l 8  . 3 5  -, . 0 0  . l l  7 . 0 "  
U I  1 6 9 .  5 9 2 .  1 1 1 6 .  1 6 1 5 .  1 4 0 7 .  9 5 3 .  7 7 0 .  6 0 0 .  4 3 6 .  
U I  2 5 1 .  1 9 8 .  1 5 2 .  1 2 0 .  e 3 .  8 3 .  3 3 .  3 2 .  3 2 .  
IJ I 3 2 .  0 .  0 .  0 .  G .  0 .  0 .  0 .  0 .  
U I 0 .  0 .  L, . 0 .  c.. 0 .  0 .  0 .  0 .  
+ QDM * * *+*  P r e s e r v e a  + * * * *  

KK S2C 
KM COMBINE S i + S 2  
H C  2  
+ DDM +*+*+  U p d a t e u  + * * - -  

KK S  3  
KM 3P.SIN S 3  
KM THE FOLLOWZNG PARAI?STERS WERE PROV13ED FOR THIS BASIN 
:a L= 2 . 3  L c a =  1.1 S= 3 3 1 . 3  Kn= . 0 3 5  LAG= 2 3 . 5  
KM PHOENIX MOIJNTAIN S-SRAPH WAS USED FO? THIS BASIN 
BA 1 . 0 3  
LG . l 7  . 3 9  5.7C' . 1 9  4 . ? ?  
IJI 1 4 8 .  5 1 3 .  9 7 1 .  1 3 9 6 .  i 2 4 8 .  8 3 7 .  6 7 7 .  5 2 9 .  3 8 5 .  
U I  2 2 2 .  1 7 4 .  1 3 5 .  1 0 8 .  7 ,. - .  - 9  

3 L .  3 2 .  2 8 .  2 8 .  
U I 2 8 .  G .  0 .  0 .  0 .  0 .  0 .  0 .  0 .  
U I  0 .  0 .  0 .  0 .  u. 0. 0 .  0 .  0 .  
+ DDM + * + * '  P r e s e r v e d  *"** 

HEC-1 INPL'T 



i('? 
l l 0  
l l i  
il- 

KK COMBINE S3-S2C (SU5hREAS 51-53; 
H C 3 

+ DDM * * * * *  P r e s e r v e d  + - + + +  

KK S3R 
KM ROUTE S3C THROUGH S6A, APPROXIW.TE>V 5 ,C3C FEET TO THE SOUTH 
KM (RM RECORDS WiLL HAVE TO BE CHANGE: STILL '  
RM 3 0 . 2 5  0 . 3 0  
* DDM ' - + * +  P r e s e r v e d  "'-* 

S-6A 
BASIN S-6A 

BASIN .ADLIE3 TO MODEL ON 7 / 3 0 / P E .  T?,;S BASIN IK A SUB-WATERSHED O F  S-6.  
THE FOLLOWING PARAMETERS WERE PfiG~.l3E;' 73? TF;;S aASIN 
L= 1 . 7  L c a =  . c  S= 1 L 1 . 2  Kn= . 0 3 0  LAG= 2 0 . 2  
DESERT/RANGELAND S-GTG?ti WAS i!SEf FC3ii T'i3 BASIN 

. 2 1  
17 . -- . 35  7 .0C . i 2  1 . 3 C  

3 9 .  i 5 3 .  2 7 4 .  3 3 0 .  2E6.  : 3 : .  1 2 4 .  7 9 .  5 3 .  
2 4 .  9 .  8 .  8 .  u ". 0 .  0 .  0 .  a 

0 .  0 .  0 .  0 .  6. 0 .  0 .  0 .  0 .  

KK CPSGA 
COMBINE FLOWS I N  SKUNK CREEK APPROi:.I.YATE;'? 5 , 0 0 0  FEET SOUTH OF COMBINATION 

0-5 POINT S3C.  
H C - 
+ DDy, C - e *  U p d a r e d  * * * * C  

! 
KK 54 
KM BASIN 54 
Dl THE FOLLOWING PARAMETERS WERE FROVIDCD FOR ""- ,fils BASIN 
kX L= 2 . 3  L c a =  1.1 S= 5i26.7 K n =  , 0 4 0  LAG= 2 4 . 4  
0-5 PHOENIX MOUNTAIN S-GRAPE WAS USED FOR T i I S  BASIN 
B A . 9 7  
LG . 2 0  . 3 9  5 . 7 0  . l a  . 3 0  
U I  1 3 4 .  4 3 7 .  8 5 3 .  1 1 8 8 .  i 2 5 3 .  - 9 1 .  6 4 8 .  5 1 7 .  3 8 1 .  3 0 9 .  
UI 2 4 i .  1 7 0 .  1 4 4 .  1 0 3 .  8 0 .  6 6 .  5 3 .  2 6 .  2 6 .  2 6 .  
U I 2 6 .  2 6 .  0 .  0 .  0 .  0 .  0 .  0 .  0 .  0 .  
U I 0 .  0 .  0 .  0 .  0.  0 .  0 .  0 .  0 .  0 .  
* DDM * + * * *  Upda ted  * + Y - *  

KK S 5 
KM BASIN S 5  

THE FOLLOWING PARAMETERS WERE PROVIDED 70% THIS BASIN 
ICM L= 2 . 9  L c a =  1 . 8  S= 6 1 8 . 6  K2= , 0 4 3  LAG= 3 4 . 0  
KM PHOENZX MOUNTAIN S-GRAPH WAS USED FOR THIS BASIN 
SA 1 . 8 5  
LG . 2 3  . 3 9  5 . 7 0  . I 8  . 0C 

i c - i .  1 4 7 5 .  1 1 0 9 .  9 6 2 .  6 3 0 .  U I  1 8 3 .  3 3 3 .  7 8 2 .  1 1 7 6 .  1 4 4 2 .  ' - - . ' *  

U I  7 0 2 .  5 6 4 .  4 6 1 .  4 0 9 .  3 3 5 .  2 5 9 .  2 2 0 .  2 0 1 .  1 4 2 .  1 4 0 .  
U 1 9 3 .  9 0 .  9 0 .  4 9 .  3 5 .  -., 2 K . 3 5 .  3 5 .  3 5 .  3 5 .  
u: 3 5 .  0 .  0 .  0 .  ii. 0 .  0 .  0 .  0 .  0 .  
U I  0 .  0 .  0 .  0 .  0 .  ri L' . 0 .  0 .  0 .  3 .  
* DD.M + * * - *  P r e s e r v e d  * w e *  

HEC-1 IN??? ?.WE 4 

KK S5C 
COMEINE S 4 + S 5  

H C i 

+ DDM *++I+ P r e s e r v e d  *-"* 

KK S5R 
KM ROUTE S5C THROUGH S 6 6  TO A POINT X S T  OL'TSI3E OF SKUNK CREEK. THIS POINT I S  
KM '?PROXIMATELY 6 , 5 0 0  FEET SOUTHWEST OF CONC5NTWiTION POINT S5C.  
m ( R O U T I N G  WILL HAVE TO aE CHANGED 
RY 4 0 . 3 5  0 . 3 0  
+ DDM **+"  P r e s e r v e d  " *+*  

S-6B 
BASIN S-66  

THE FOLLOWING PARAMETERS WERE PROVICEC F33 T S I S  BASIN 
L= 1 . 6  L c a =  .9 S= 1 2 5 . 0  K?= . 0 3 0  LAG= 2 0 . 2  
DESERTiRANGELAN:, S-GRAPH WAS USEf ?3R TEE ZASIN 

. 3 E  

. 2 3  . 3 6  6 . 8 0  . 1 4  2 . 2 2  
7 3 .  2 8 1 .  5 0 4 .  6 0 6 .  5 2 6 .  3 5 0 .  2 2 8 .  1 4 6 .  9-'. S C .  
4 4 .  1 7 .  1 6 .  1 6 .  C .  4 .  0 .  0 .  0 .  0 .  

0 .  0 .  0 .  0 .  C .  C .  0 .  0 .  0 .  0. 



KK C P S 6 B  
COMBINE FLOh'C FROM 5lJ53FSI'vC S - 4 ,  5 - 5  At<C 5 - 6 E  J U S T  O:JTSIDE OF SKLJNt; CREEK 

K P  AFPR<)XIW.TELV t , 5 0 C  FEET S:Ic'TVWSCT 3F C!j:;CENTRF,TIOI~; POIICT S 5 C .  
H C L 

KK CS6A-6 
KM COMBINE FLOWS FROM CONCENTRATION FOINT C P 5 6 3  AND CONCENTMTION FOINT CPS6A 
KM I N  SKUNK CREEK. FRO@ HERE THE?' WZLL EE R O G T D  TO SUSBASIN S - 6 C  
H C - 

KF: S6AB-K 
KM ROIJTE FLOWS Ii\. SICJNK ZR5Et: TC. Si;ES,ASIN C-SC. ROL'TING DISTANCE ;S AP?ROXIM,S"E 
$3 2 , 5 0 0  FEET TO THE SOUTH 
KM ( R M  RECORDS WILL HAVE TO 3 E  CHANGE21 
RM 1 0 . 0 6  0 . 2 5  
* 3DK "*" P r e s e r v e 0  - - - - -  

S - 6 C  
3 A S I N  S-6C 

THE FOLLOWING PARAMETERS WERE PR3L'IDEC F 3 h  T H i S  BASIN 
L= 2 . 0  L c a =  1 . 0  S= i 8 1 . 8  Kn= . 0 3 0  LAG= 2 1 . 2  

DESERT/RRNGELAHD S-GWPH WAS USEC FOR THS BASIN 
. 3 4  
. 2 3  .35 7 . 0 0  . 1 2  . O O  
5 7 .  2 2 6 .  4 0 9 .  5 1 0 .  4 7 5 .  33:. 2 2 1 .  1 4 4 , .  9 6 .  
4 0 .  2 7 .  13.  13.  13. 0 .  0 .  0 .  0 .  

3 .  0 .  0 .  0 .  0 .  0 .  0 .  0 .  0 .  

PAGE 5 

LINE 

KK CS-6C 
COMBINE FLOWS TROM ALL THE 5 - 6  SUBBASINS I N  SKdNK CREEK. T H I S  I S  APPROXIMATEY 

KM WHERE NEW RIVER ROAC CROSSES SKUNK CREEK. 
HC 2 

K RS-6C 
KM ROUTE CONCENTRATION POINT CS-6C TO THE SOUTH I N  SKUNK, THROUGH SUEBASIN S-1OA 
10.1 ROUTING DISTANCE I S  APPROXIMATELY 5 , 5 0 0  FEET TO THE SOUTH. 
KM IRE RECORDS WILL HAVE TO BE CHANGE3) 
RM 2 . 1 6  . 2 5  
* DDM +*++*  Preserves *+"- 

S - 1  OA 
3 A S I N  S - i O A  

THE FOLLOWING PARAMETERS WERE PROVIDED FOR T H I S  BASIN 
L= 2 . 7  L c a =  1 - S= 2 5 6 . 6  Kn= . C 3 0  LAG= 2 5 . 9  

DESERT/RANGELANC S-GRAPH WAS USE3 FOR THE S A S I N  
1 . 1 4  
.17 . 3 9  6 . 2 0  . i 7  2 . 0 0  

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

0 .  0 .  C.  0 .  0 .  0 .  0 .  0 .  0 .  0 .  
0 .  0 .  0 .  0 .  C .  c .  0 .  0 .  0 .  0 .  

KK C - S l O a  
3 COMEINE FLOWS FROM 2Ci'TEC FLOW RS-6C ANC SUBBASIN S-1OA. POINT I S  I N  SKUNK 
3 CREEK, 5 , 5 0 0  FEET SOU7h :3F W'IERE NZK RIVES ?OP,E CRCSSES SWJNK CREEK. 
HC 
+ DDy, -+"* U p c a r e d  * + = - -  

KK S1 
3 A S I N  57 

13.1 THE FOLLOWING F'ARWETERS WERE ?ROVIDED FOS T H I S  S A S I N  
KM L= 2 . 1  L c a =  1 . 3  S= 1 3 6 . 4  b:n= . 0 3 1  LAG= 2 5 . 5  
0 4  DESERT/RANGELAND S-GRAPH WAS U S 5 3  FOR THE B S I N  
6 A . 6 8  
LG . 1 5  . 3 2  7 . 6 0  . 0 9  i . 0 C  
U I  9 0 .  2 7 6 .  5 5 6 .  7 7 4 .  $ 6 3 .  - - -  . 5 7 1 .  4 0 6 .  2 8 8 .  2 0 2 .  
U I  1 4 9 .  1 0 0 .  6 9 .  59 .  2 2 .  1- ii. 2 2 .  - 0 .  V .  n - & .  - - 
U I 0 .  0 .  0 .  0 . 0 .  V .  0 .  0 .  6. 0. 
+ DDM + C * * -  U p d a r e d  " * C +  

Kb: S 8 
EM B A S I N S 8  
34 THE FOLLCWING PAKXMZTEZS HERE ? k . 0 \ ' I D E E F 3 5  T H I S  BASIN 



m 
'm 
BA 
LG 
U I 
U I 
i' I 
+ DDM 

i= . : a .  -Ca= 1. r 5= LC: .; %n= . 0 3 4  ?-At;= 2 5 .  9 

D E S E R T / W G E L A N D  S-GkAE'H WAS ;.!SET F3R THE 3 A S I N  
1 . 1 2  

. 1 7  . 3 C  5 . 7 0  . * .  1 0  . OC 
1 6 5 .  6 1 1 .  1 1 4 7 .  1 5 0 9 .  1 5 3 1 .  1 1 9 0 .  6 1 4 .  5 5 4 .  3 7 5 .  2 6 6 .  
1 7 3 .  113. 7 7 .  4 0 .  4 C. 4 0 .  0 .  0 .  0 .  0 .  

0 .  0 .  0 .  0 .  C. 0 .  0 .  0 .  0 .  0 .  
+*"' Ereserved  ""' 

HEC-1 1KFi.T PAGE E 

KK S 8 C  
10'1 COMBINE S T + S I  
HC ‘. - DDM *+ * "  p r e s e r v e d  " * **  

KK S8CR 
KM ROUTE SEC THROUGH S l 0 A  
RM 2 9 . 1 4  3 . 2 5  

YK CP10Ad 
KM COMEINE FLOWS FROM SUBBASIhS 5-7 AluZ S-e  KITV FLOVIS FROM SUBBASIN S-1OA AND 
KM TiiE ROlJTEC FLOWS THAT CAME D0WI.I FROtJ TriE YORTh I N  SKJNK CREEK 
10'1 THE POINT ; S  I N  Sh?lNK CREEK 
HC i I 

* 9 3 M  **-+t Updates C + T + -  

KK s 9 
KM BASIN S 9  
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR T H I S  BASIN 
KM L= 2 . 3  L c a =  . 9  S =  3 2 9 . 0  Kn= . 0 4  4 LAG= 2 7 .  9 
KM PHOENIX MOUNTAIN S-GRAPH WAS USED FOR T H I S  BASIN 
BA 1 . 0 2  
LG . 2 0  . 3 9  5 . 7 0  . 1 9 . 3 0  
U I  1 2 3 .  3 2 1 .  6 8 0 .  9 2 5 .  i 3 5 L  9:3. 7 0 2 .  5 9 0 .  4 8 4 .  3 7 2 .  
U I  2 9 9 .  2 5 4 .  1 8 5 .  4 i 2 6 .  9 4 .  7 6 .  6 0 .  6 0 .  2 7 .  
U I  2 4 .  2 4 .  2 4 .  2 4 .  2 4 .  0 .  0 .  0 .  0 .  0 .  
U i  0 .  0 .  0 .  0 .  0 .  0 .  0 .  0 .  0 .  G .  
* DDM * * + * *  P r e s e r v e d  **"* 

KK S 9 R  
KM ROUTE S ?  TYROUGH S 1 0 3 .  ROUTING LENGTFi I S  AFPR3XZMATELY 8 0 0 0  FEET 
KM DID NO? CHANGE THESE PAW-VETERS FROV O R I G I N h i  S U P P L I E 3  BY CONSULTANTS 
RM 3 0 . 2 5  0 . 3 0  
+ D3M + * * * I  P r e s e r v e d  *++**  

S - 1 0 5  
BASIN S - i O E  

TiiE FOLLOWING FP.RAMETERS WERE P R O V I E D  ?OK T H I S  BASIN 
L= 2 . 0  Lea= 1 . 0  S= 1 5 1 . 5  Kn= . 0 3 0  LAG= 2 1 . 9  

DESERT/RANGESAND S-GRAPH WAS 3 S E D  FOR THE 2ASIN 
. 6 6  
. 1 7  . 3 E  5 . 4 0  . 2 3  1 . 0 G  

1 0 1 .  4 0 3 .  7 4 0 .  9 4 3 .  9 1 6 .  6 6 4 .  4 4 7 .  3 0 0 .  1 9 9 .  133. 
8 6 .  E E .  2 5 .  .Lo. 'i F -3. 0 .  0 .  0 .  0 .  .? 

i3. ;> - 
Ci. U .  0 .  0 .  C. 3 .  0 .  0 .  0 .  0 .  

KK C - S l O B  
KM COMBINE THE FLOW COMING SOilTH FROI". SL:BEASIN 5 - 2  ANP THE FLOW FROM SUBBASIN 
k7.1 S-1OB.  T H I S  POINT I S  LOCATEE AT THE NZW RI'tJER ROAiI, APPROXI.WTELY 8 0 C  FEET 
k3.1 EAST 3 F  SkXiNK CREEK 
HC - 

HEC-1 INPUT - 7 . - -  - 
T.4L-; 

LINE 

KK R S - 1 0 E  
13.1 LnOiJTE THE FLOW FROM THE POINT C-S13Z TC 2XUlv'S CREEK, WHERE I T  WILL BE 
KM COMBINED WITH THE OTHER FLOWS ANf ROVTEC TO SUSEASZN S - 1 3  
10'1 FLOW LENGTH I S  APPROXIMATELY 6 0 s  FEET 
KM (THE RM CARDS WILL HAVE TO BE E,XAMI!dEC F3K RREONABLENESSI 
RM 1 . 0 2  . 3 C  

KK F-10A 
t3-I THE F I h U  CONCENTRATION POINT FOR TxE 3 TRIBUTARY STUDY 
1.3.1 T H I S  POINT I S  I N  SKUNK CREEK 



KK SlOR 
KF.l ROIJTE S1OC THROUGH 5 1 3  
RN i C .  0P 0 . 2 5  - nnn * + + + +  U p a a t e d  ++*'+ 

KK 5 1  3 
kN BASIN S i 3  
KM THE FOLLOW;NG PARAMETERS WERE ??C..I3Ei) 'OF: TKIS BASIN 

L= 2 .  L c a =  1 . 2  S=. 4 2 5 . 1  ?:n= . 0 3 2  LAG= 2 4 . 5  

PHOENIX MOUNTAIN S-GRAPH WAS UCZ; F0fi TUI3 BASIN 
5A 1 . 2 7  
LC- . 2 2  . 3 7  5 . 3 0  * - 

.i: Z C  . 2 ;  
QI 1 7 5 .  5 6 - .  1 1 0 9 .  1 5 4 1 .  5 .  1?13. 8 5 1 .  6 6 0 .  
UI 3 1 8 .  2 2 7 .  1 9 1 .  1 3 1 .  1 3 6 .  8 6 .  7 5 .  3 4 .  
I! I 3 4 .  34. 0 .  0 .  5 .  b .  0 .  0 .  
U I  0 .  0 .  0 .  0 .  - .  0 .  c .  0 .  
* DDM *++*+  U ~ o a t e d  + * * + +  

KK S 1 1  
h7.I EASIN S 1 1  
KV THE FOLLOWING PARAMETERS WERE PROVIDED '0.4 THIS EASIN 

L= 2 .  L c a =  1 . 3  S= 4 3 E . l  Kn= , 0 3 7  W G =  2 b .  9  
KM PHOENIX MOUNTAIN S-GRAPH WAS USED FOR THIS BASIN 
B A . 9 2  
LG . 2 0  . 3 9  5 . 7 0  . 1 9  . 0 0  
U I  l i 5 .  3 1 7 .  6 6 4 .  8 9 6 .  1 2 4 1 .  7 8 3 .  6 3 1 .  5 2 3 .  
U I  2 6 5 .  2 1 0 .  1 5 4 .  1 2 9 .  96 .  e 4 .  5 6 .  5 6 .  
U I  2 2 .  2 2 .  2 2 .  2 2 .  C .  0 .  0 .  0 .  
U I 0 .  0 .  0 .  0 .  0 .  0 .  0 .  0 .  
* DDM * * * * *  P r e s e r v e d  * * * * *  

2  97 KK S11R 
2 9 8  KM ROUTE S l l  THROUGH S l i  
29C. RM 3  G .  24 0 . 3 0  

* DDM * * * * I  Updated i w * *  

HEC-1 INPL'T PAGE 8  

LINE I D  . . . . . . .  1.......2.......3.......4.......5.......6.......7.......8.... 

KK S 1 2  
KM BASIN S 1 2  
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
KM L= 2 . 8  L c a =  1 . 3  S= 1 2 3 . 2  Kn= . 0 3 1  LAG= 2 9 . 1  
W, DESERT/WGZLAND S-GWPH WAS USED FOR THE SASIN 
9A . 9 1  
LG . 1 5  . 3 2  7 . 6 0  . 0 0  1 . 0 0  
U I  1 0 5 .  2 5 7 .  5 5 8 .  e l l .  971. 9 9 5 .  8 6 8 .  6 5 2 .  
U I  2 6 2 .  1 9 5 .  1 4 6 .  1 0 9 .  - - 

' L .  
,- - 
0 1 .  2 6 .  2 6 .  

U I 2 6 .  0 .  0 .  0 .  C .  0 .  0 .  0 .  
u I 0 .  0 .  0 .  0 .  0 .  0 .  0 .  0 .  
+ DDM + * * * *  P r e s e r v e d  * + * - *  

KK S12C 
KM COMBINE S11R+S12 (SUBAREAS S l i  AN3 S i 2  1 
H C 2  
* DDK * * * + *  P r e s e r v e d  * * *++  

KK S13C 
Ol COMBINE SiOi?+S13iS12C ( SZBAREAS S1  -S13  ) 

h C  3 
* DDL! + t + - C  Preserves ""' 

317 VK S13CR 
319  W, ROUTE S13C THROUGH S14 
31 9 RM 2  G . 1 5  0 . 2 5  
3 2 0  Z Z  

SCHEMATIC DiP,GRAM OF STREWi NETWORK 

(V) ROUTING I - - ->)  DIVERSION OR FUME FLOW 

( . ) CONNECTOR ( < - - - I  RETURN OF DIVERTED OR ?IJh"?EP FiOli NO. 





' 2 6 8  F-1  OA. . . . . . . . . . . .  
\; 

V 
. . 2 7 2  Si OR 
- 4  

3 1 7  S 1 3 C R  

( * + *  i RUNOFF ALSO COMPUTED AT T H I S  LOCATTON 

+ FLOOD HYDROGRAPH PACKAGE ( H E C - 1 )  + 

ENGINEERS 
i 

r JUL 1 9 0 7  
I N E E R I N G  CENTER ' 

VEYSION 4 . 1  
STREET + 

* 

q161f i6UN DATE* 0 8 O C T 9 8  T I M E  0 6 : 1 0 :  0 6  * 

FLOOD CONTROL D I S T R I C T  O F  MARICOPA COUNTY 

SKUNK CREEK FOODPLAIN DELZNEATION STUDY 
CAE AQUEDUCT THROUGH TOWN O F  NEK ?I \ IER 

1 0 0 - Y E A R  2 4  -HOUR FLOOD EY3ROLOGl 

P E T H O 3 S  O F  STUDY: 
- X D  STOW FATTEXNS 
- SCD PHOENIX AREA S-GR.q?YS 
- GREEN-FMFT L O S S E S  
- ?IIJSKINGUM STREAM R O K T N S  
- FCC DDMS PROGPAM ('vE': 1.1, AIJG !;SEE ?Q SOPPL'TE f finnYETERS 

I N P U T  F I L E  NAME - S C 1 0 0 Y 2 4 .  DAT 

MONTGOMERY WATSON 
MP.RCH 1 9 9 6  

+ U.  S .  ARMY CORPS OF 

+ HYDROLOGIC 

6 0 0  SECON2 

* DAVIS,  CALI  FOXKI.; 

1 9 1 6 )  7 5 E - : : C 4  

* M O D I F I E D  BY FLOOD CONTROL D I S T R I C T  EY DOINC: S ? L I T  BASIN S 6  U F  I N T O  3 NEW + 

+ B A S I N S ,  S - 6 A ,  S - 6 B ,  ANC S - 6 C .  ALSO S ; L i T  BASIN S:O I N T O  S-;OA P.ND S - i O E .  * 

'ADDED THE NEW ROUTINGS FOR THESE S P L I T  B A S I S S  USING THE ASSUMPTIONS O F  * 
+MONTGOMERY WATSON. 
*BF,SINC S - 1 1 ,  3 - 1 2  h V G  3-1; AD3EC. Ti ;  MO3EL. OK 1 L / E / P 8  BZCAUSE FLOODPLAIN + 

'DELINEATION h71LI ALSO INC'y DE Wp,S"N tip,$:< 5 - 1 2  



EON MCUHP2 SKUNK CREEK POODPLAIN 35LIN'; iTIO!:  STUD'< 

OUTPUT CONTROL VARIABLES 
I PRNT 5 P R I N T  CONTROL 
I FLOT 0 PLOT CONTROL 
QSCAL 0. HYDROGRAP? PLOT SCALS 

Hk DROGRAPH TIME 
NMIN 

I DATE 
I T I M E  

N Q 
NDDATE 
NPTIME 
;CENT 

DATA 
5 MINUTES :I\; :3'3ME'!.lTATI :-IN J?!?Ei..;.L 

5JAN96 STARTING SATE 
0000 S T A R T I N G  T I M E  
3C0 NUMBER O F  EYDROGRAPF i l R 3 I N ~ . T ~ C :  

6JAN96 ENDiNG DATE 
0055 ENDING T I M E  

i ?  CENTURY MARK 

COMPUTATION INTERVAL .@8 HO'JRS 
TOTAL TIME BASE 24.92 HOURS 

ENGLISH U N I T S  
DFAINAGE AREA SQUARE M I L E S  
P R E C I P I T A T I O N  DEPTH I N C H E S  
LENGTH, ELEVATION FEET 
FLOW C U B 1 2  F E E T  PER SECOND 
STORAGE VOLUME ACRE-FEET 
SURFACE AREA ACRES 
TEMPERATURE DEGREES F A H R E N e E I T  

INDEX STORM NO. 1 
STRM 4.60 P R E C I P I T A T I O N  DEPTH 
TRDA .OO T R A N S P O S I T I O N  DRAINAGE AREA 

P R E C I P I T A T I O N  PATTERN 
.3o .oo 
.oo .oo 
.oo .oo 
.oo .oo 
.oo .oo 
. OC .oo 
.oo .oo 
. Oi . OC 
.oo .oo 
.oo .oo 
.oo .oo 
.oo .oo 
. 00 .oo 
-01 . Oi 
.05 .07 
.01 .01 
. 00 .oo 
.oo . OC 
.oo .oo 
.oo .oo 
.oo .oo 
.oo . oo 
.oo .oo 
.oo . OC 
.GO .00 
.oo .oo 
.oo .oo 
.oo .oo 
.oo . OC 

INDEX STORM NO. 2 
STRM 4 . 5 7  P R E C I P I T A T I O N  DEPTH 
TRDA 1.00 T R A N S P O S I T I O N  DRAINAGE ARE? 

P R E C I P I T A T I O N  PATTERN 
.oo .oo .oo 
.oo .oo .oo 
.oo . co .oo 
. oo .oo .oo 
. 00 .oo .oo 
.oo .3o .oo 
.oo .oo .oo 
.oo .oo .oc 
.oo .oo . 00 
.oo .oo .oo 
.oo .oo .oo 
.oo .oo .oo 
.oo . OC .oo 



I115EX STORM NC. 3 
STRM 3 . 4 6  
TRDA 5.00 

P R E C I  F I T A T I O N  PATTERN 
.OO . 00 
.0o .oo 
. 00 .OO 
. 00 .oo 
.oc .co 
. OG .oo 
.oo .oo 
.oo .oo 
.oo . 00 
.oc .oo 
.oo .oo 
.oo .oo 
.oo .oo 
.01 . 01 
.05 .07 
.01 .01 
.oo .oo 
.oo . OG 
.oo .oo 
.oo .oo 
.oo .oo 
.oc .OO 
"00 .oo 
.oo .oo 
.oo .oo 
.oo .oo 
.oo .oo 
.oc .oo 
.oo .oo 

:NDEX STOR". NO. 4 
S T W  4.33 
T R 3 A  10.00 

PRECI FJITA710N DEFT? 
T X A N S P O S I T I O N  DRAZNAGE .k.KSA 

. OC 
"09 
.oo 
.oo 
.oo 
.oo 
. 00 
.oo 
. oc 
.OO 
. 00 
.oo 
.00 
. 0; 
.01 
.01 
.oo 
.oo 
.oo 
.oo 
.30 
. OC 
.oo 
.oo 
. 00 
. oi' 
.oo 
.C0 
.oo 

P R E C I P I T A T I O N  DE?TH 
T F S N S P O S I T I O N  DRAINAGE AREA 

.oo . co 

.oo .oo 

.oo .oo 

.oo . oo 

.oo . c c  

.30 . CC 

.O@ . 3 C  

.oo ? n . - -  

. OC 9 .- . - <  

.3o n n . L' LJ 

.oo . PC. " U  

.oo . CIC 

.01 .01 

.05 .35 

.o1 . C1 

.oo .2C 

.oo 9 n . L." 

.OO .30 

.30 0,- . L C  

.oo . OC 



. oc .oo . or, - * 
. 0 0 . ii 1. 

.OO .OO . OC .OG . ?C 

.oo .oo .oo .oo .3C 

IN?EX STORM NO. 5 
STRM 4.10 ?RECTFITA?1ON DEPTS 
T  R  DF, 20.00 T R A N S P O S I T I O l i  CIRkIIUA7E i t E A  

P k E C I  F I T A T I O N  FATTERN 
.oo .oo 
.oo .oo 
. 00 . 00 
.oo .oo 
. 00 . 00 
.OO . GO 
. 3G . 00 
.03 .oo 
.oo .OO 
. 0 it . OC 
.00 .oo 
. CIO .30 
.00 .oo 
. 01 .31 
. 0 5  . C7 

.01 . Ci 

. 00 .oo 

.oo .oo 

.oo .oo 

.oo .oo 

.oo .oo 

.oo .oo 

.oo .oo 

.oo .oo 

.oo .oo 

. 00 .oo 

.oo .oo 

.oo .oo 

.oo . OC 

INDEX STORM NO. 6 
STRM 4.14 P R E C I P I T A T I O N  DEPTH 
TRDA 30.00 T R A N S P O S I T I O N  DRAINAGE AREA 

P R E C I P I T A T I O N  PATTERN 
.oo .oo 
.oo .oo 
.oo .oo 
.oo .oo 
.oo .oo 
.oo . OG 
. 00 .oo 
.oo .oo 
.oo .oo 
.oo . OC 
.oo .00 
.oo .oo 
.OO' .oo 
.01 .01 
.05 .07 
.01 .01 
.oo .oo 
.oo .oo 
.oo .oo 
.oo . OC 
. oc . OC 
. OC . OC 
. 00 .OO 
.oo . OC 
.oo -00 
.CO .OO 
. OC .oo 
.OO .03 
.oo .oo 

Iiu'DEX STORM 140. 7 
STRM 4.05 P R E C I P I T A T I O N  DEPTH 
TRDA 4 C .  00 T R A N S P O S I T I O N  DRAINAGE AREA 

L'RECT E'ITATION PATTERN 
.oo .00 .oo . oc .oo 
.oo . OG . 00 . oc .oo 
.oo .oo .oo .oo . 00 
. co .oo .OO . 00 .oo 



INDEX STORM NO. 8 
STRM 4.00 
TRDA 50.00 

P R E C I P I T A T I O N  PATTERN 
.oo .oo 
.oo .oo 
.oo .oo 
.oo .oo 
.oo .oo 
.oo . 00 
.oo .oo 
.oo .oo 
.oo .oo 
.oo .oo 
.oo .oo 
.oo .OG 
.oo .oo 
.01 .01 
.05 .07 
.01 .01 
.oo .oo 
.oo .oo 
.oo .oo 
.oo .oo 
.oo .oo 
.oo .oo 
"00 .oo 
.oo .oo 
.oo, . 00 
.oo .oo 
.oo .oo 
.oo .oo 
.30 . 00 

INDEX STORM NNC. 9 
STRM 3.05 
TRDA 65.00 

P R E C I  P I T A T I  Otd PATTERN 
. oc .oo 
. o c  .oo 
.oo .oo 
.oo .oo 
.oo .oo 
. 00 .oo 
.oo .oo 
.oo .oo 
.oo .oo 
.oo .oo 
.oo .OG 
.oo .oo 
.oo .oo 
.o1 .01 
.05 .07 
.01 .01 
.oo .oo 

P R E C I P I T A T I O N  DEPT? 
T R A N S P O S I T I O N  DlliliNAGE AREA 

P R S C I P I T A T I O N  DEPTZ 
T R A N S P O S I T i 3 N  DRAINAGE kXEA 



- -l .OO . OC .CIG . n L, - . n -  -- . L, L' 
- - 

1 
. OC 

. .3 .OO .OO .DO . 0 0  . ibC . D C  .OG 
; d . o o  . o o  . o o  . o c  .a :  . oc  . o o  

. o o  . o o  . o o  . oc .OC . OC . o o  

. O G  .OO .OO . GC . <, - . 3 C  . 0 0  n ,- 

.OO .OO .OG . OG . GC . OC .OO 

. o o  . o o  . 0 3  . OC . \,\ . 0 c, . o o  0 ,. 

. o o  . 0 0  . 0 0  . g o  . i. i . oc  . OC! 
, - 

. o o  . 0 0  . o o  . c1o . CL . OC . o o  - .OO .OO .OG . OC . OG . OC . OCi 

. o o  . o o  . o o  . 0 C, .3C . o o  . o o  
-i .OO .OO .OO .OO . CC . OC .OO 

WARNING EXCESS AT PONDING L E S S  THAN ZERO FOR P E R I O P .  EXCESS S E T  TO ZERO 
- *+ *  W A R N I N G  *--* P O S S I B L E  I K S T A B I L I T I E S  I N  THE MUSKINGUM ROUTING FOR REACH R S - 1 O E .  

REDLICE NST?S OR DECREASE YOUR COMPUTATION INTERVAL ( F I R S T  F I E L D  OF THE I T  R E C O R D ) .  
- + + c *  W A R N I N G  -*--  P O S S I B L E  I N S T A B I L I T I E S  I N  THE KlSKINGUM ROUTING FOR REACH RS-LOB. 

REDUCE NSTFS OR DECREASE YOUR COMPUTATION INTERVAL ( F I R S T  F I E L D  OF THE I T  R E C O R D ) .  
* + c * *  WARNING w * i *  P O S S I B L E  I N S T A B I L I T I E S  I N  THE MUSKINGUM ROUTING FOR REACH RS-1OB.  

REDUCE NS??? OR DECREASE YOUR COMPUTATION INTERVAL ( F I R S T  F I E L D  OF THE I T  R E C O R D ) .  qCr-+x WARNING * * * * *  ? O S S I B L E  I N S T A B I L I T I E S  IN THE WdSKINGUM ROUTZNG FOR REACH RS-10.. 
$ REDiJCE NSTFS OR DECREASE YOUh COMPI-ITATION INTERVAL ! F I X S T  F;;LI? OF THE I T  RECORD! . 

--" W A R N I N G  - * r r +  P O S S I B L E  I N S T A B I L I T I E S  I N  THE MUSKINGUM ROUTING FOh REAZH R S - 1 O E .  

3" RE3I.ICE N S T E  C)R DECREASE YOUR COMPUTATION INTERVAL ( F I R S T  F I E L C  O F  THE I T  R E C O R D ) .  
.- r + * t *  WARNING "'*' P O S S I B L E  I N S T A B I L Z T I E S  I N  THE MUSKINGUM ROUTING FOR REACH R S - 1 0 8 .  

9 REDUCE NSTFS OR DECREASE YOUR COMPUTATION INTERVAL ( F I R S ?  F I E L D  OF THE I T  R E C O R D ) .  
* * * * *  WARNING "+*+ F O S S I B L E  I N S T A B I L I T I E S  TN THE MUSKINGUM ROUTING FOR REACH R S - 1 0 8 .  

REDUCE NSTPS OR DECREASE YOJR COMPUTATION INTERVAL (F1RS.T F I E L D  OF THE I T  R E C O R D ) .  
- I . * * +  WARNING " - * * *  P O S S I B L E  I N S T A a I L I T I E S  I N  THE MUSKINGUM ROUTING FOR REACH RS-1OB.  

REDUCE NSTPS OR DECREASE YOUR COMPUTATION INTEZVAL ( F I R S T  F I E L D  OF THE I T  R E C O R D ) .  
***+*  WARNING **+**  P O S S I B L E  I N S T A B I L I T I E S  I N  THE MUSKINGUM ROUTING FOR REACH RS-1OB.  

REDUCE NSTPS OR DECREASE YOUR COMPUTATION INTERVAL ( F I R S T  F I E L D  O F  THE I T  R E C O R D ) .  

3 
WARNING EXCESS AT PONDING L E S S  THAN ZERO FOR P E R I O D .  EXCESS S E T  T O  ZERO 

RUNOFF S U W R V  
=OW I N  C U B I C  FEET PER SECOND 

TIME I N  HOURS. AREA I N  SOUARE M I L E S  - 

PEAK T I M E  O F  AVERAGE FLOW FOR MAXIMUM P E R I O D  

OPERATION S T A T I O N  FLOW PE.AK 
?GE 

6-HOUR 24-HOUR 72-HOUR 

ROUTEC TO 

HY DROGR4PH AT 
S 2 1 7 3 8 .  1 2 . 1 7  2 4 0 .  6 3 .  61.  

2 COMEINED AT 
+ S 2 C  3 7 6 0 .  1 2 . 3 3  6 1  0 .  , .-, 

D L .  1 5 6 .  
-7 

HY DROGRqPH AT 

2 COMBINEf AT 

ROUTEC T3 

HYDR3GGPH AT 

2 COMEINZP AT 

HYDROGKq?!? AT 

HY DRr:)GM?b AT 

2 COMBIKE3 AT 

ROIJTEL' TO 

HYDROGGFH AT 

S A S I N  

AREA 

MAXIMUP 

STAGE 



: COMEINES AT 

- ,7rlMEiNE; AT 

- , - . ,m-  n,.),., : t C T!.? 

MY DRC,Ghh?H 47 

; Ci?M2INET' P.T 

4;:)ilTEC TS 

HYDROGFAFH AT 

S COMEINEP AT 

HYDROGMF'ii A? 

HYDROGRAPh AT 

2 COMBINED AT 

ROUTED T:: 

2 COMSINEP AT 

HY DROGRAPH AT 

ROUTED TO 

HYDROGWFH AT 

2 COMEINED AT 

ROUTED TO 

2 COMEINED AT 

ROIJTEP T? 

HY DROGR??: AT 

HY 9ROG-&?H AT 

RC)L!TE".O 

HYDROGME'h AT 

i COMBINE: AT 

3 CDMSINE3 AT 

ROUTEC "(3; 







FLOOD HYDROGWFH PACKAGE i H E C - 1 )  * 
T G I N E E R s  + 

JUL 1 9 0 7  
'ER * 

VZRSION 4 . ;  

5 6 1  6 
+ RUN DATE 3 6 O C 7 9 i  T i M E  3 ? : 5 6 : 0 8  * 

- X X XXXXXXX XXXXX X 

XXXXXXX XXXX X XXXXX X 
X X x X X 
>: X X X X X 
X X XXXXXXX XXXXX xxx 

+ U . S .  ARMYCOF.?SC:  

+ HYDROLOGIC ENGINSSZINZ 

6 0 9  SECONC 2TREZy 

+ DAVI S ,  CALI  C33:;I;. 

+ j 0 1 6 !  755-::;4 

T H I S  PROGRAM REPLACES A L L  P R E V I O U S  V E R S I O N S  07 HEC-1 KNOW4 AS H E C l  I J J W  7 3 1 ,  H E C i G S ,  H E C l D B ,  AND HEClKW 

THE D E F I N I T I O N S  O F  VARIABLES -RTIMP-  AND -RTIOR-  HAVE CHANGED FROM THOSE USED WITH THE 1 9 7 3 - S T Y L E  I N P U T  
'RUCTURE . 

THE D E F I N I T I O N  O F  -AMSKK- ON RM-CARD WAS CHANGED WITH R E V I S I O N S  DATED 2 8  S E P  8 1 .  T H I S  I S  THE FORTRAN77 
ERSION 
-. NEW O P T I O N S :  DAMBREAK OUTFLOW SUBMERGENCE , S I N G L E  EVENT DAMAGE CALCULATION, DSS:WRITE STAGE FREQUENCY, 

DSS:READ TIME S E R I E S  AT D E S I R E D  CALCULATION INTERVAL L O S S  RATE:GREEN AND AMPT I N F I L T R A T I O N  
KINEMATIC WAVE: NEW F I N I T E  D I F F E R E N C E  ALGORITHM 

L I N E  

HEC-1 I N P U T  PAGE 1 

I D  . . . . . . .  ;.......2.......3.......4.......5.......6.......7.......6.......9......10 

I D  FLOOL CONTROL D I S T R I C T  OF YARI\RICOPA COUNTY 
I D  
I D  SKUNK CREEK FOODPLAIN DELZNEATION STUDY 
I D  CAP AQUEDUCT THROUGh TOWN O F  NEW R I V E R  
I D  
I D  1 0 0 - Y E A R  6-HOUR FLOOD HYDROLOGY 
I D  
I D  METHODS O F  STVDY: 
I D  - FCD STORM PATTERNS 
I D  - FCD PHOENIX AREA S-GRAPHS 
I D  - GREEN-AMFT L O S S E S  
I S  - MUSKINGUM S T R E W  ROCTING 
I D  - FCD DDNS PROGRAM I V E R I .  1, AVC- 1 0 9 5 )  'YSED T O  COMPUTE PARAMETERS 
i D 
I D  INPIJT  F I L E  N.AME - new6h.la: 
I D  
I D  MONTGOMERY WATSON 
I D  Y&.RCH 1 9 9 6  
I D  
I D  M O D I F I E D  BY FLOOD CONTROL G I S T R I C T  O F  MARICOPF, COUNTY ON 8 / 1 0 / 9 8  FOR THE 
I D  T F R E E  T R I B U T A R I E S  FLOOD DELINEATION.  
I D  B A S I N S  S11, S 1 2  AND S-13 ADDED TO MODEL ON l C / S / 9 6  SECAUSE WASH I N  B A S I N  
I D  S 1 2  W I L L  BE DELINEATED ALSC 
ID 
I D  DDM MCIJHP2 SKUNK CREEK FOODPLAIN DELINEATION STIJDY 
'DIAGRPR 
I T  5 0 5 J A N 9 6  0 0 3 C  3 0 0  
I N  15 
I0  c - - THE FOLLOWING JD CARDS 3 E S C f ; I _ ? E  A Z Z C I P  3Z?TH/AZEF.  CURVE FOk HEC-1 .  
* THE Jc CAR!? DATA IS DEfiJL'E? Fr\<,,Y 3 . G F  DATA ;I'v'SK I N  THE. MARICOFA Cc^)?lNTY 
+ DRF.I!.IAGE DESIGN VANIJAL : TEL - .  L )  . L S l N G  THE 553 " a 2 3  HEEC-1 A P P L I E S  THE 
+ CORRECT DARF T S  P O I N T  W I N 2 L L  VALL'ES FOR EACH CONCEL.ITRP.TION P O I N T .  
J 0 3 . 4  0 . 0 1  
PC , 0 0 0  . O O 8  . P I 6  . ? > L  L - -  . ~ 3 3  - 0 4 1  , 0 5 0  . 0 5 8  . 0 6 6  . 0 7 $  



PC 
PC 
J D  
2 D  
PC 
PC 
fl" 

L 

J D  
?C 
PC 
PC 
J n 
PC 
PC 
PC 
+ DDM 

. o e 7  

. 9 6 2  
3 . 3 7  

3 . 3  
. OOC 
, 0 8 7  
, 9 5 9  
3 . 1 6  
. OCJ0 
. l 3 5  
. 9 4 6  
2.6 

, 0 0 0  
. I 7 4  
.9;7 

+ - * * *  

LINE 

KK S 1  
KM SASIN S1  
KM THE FOLLOWING PARAMETERS WERE ?ROVlDZD FOk THIS BASIN 
KM L= 2 . 5  L c a =  . 9  S= 5 3 5 . 5  Kn= . 0 4 0  LAG= 2 4 . 0  

PHOENIX MOUNTAIN S-GRAPH WAS USE? FOR THIS BASIN 
BA 2 . 0 8  
LG . 2 2  . 3 8  6 . 4 0  . l 4  6 . 0 0  
U I  2 9 2 .  9 7 5 .  1 8 9 2 .  2 6 6 2 .  2 6 2 3 .  1 6 9 6 .  1 3 8 1 .  1 0 9 3 .  
U I  4 8 6 .  3 5 8 .  2 9 3 .  2 2 4 .  1 5 6 .  1 2 3 .  9 2 .  5 6 .  
U I 5 6 .  5 6 .  0 .  0 .  0 .  0 .  0 .  0 .  
U I 0. 0 .  0 .  0 .  0 .  0 .  0 .  0 .  
+ DDM * * * * -  P r e s e r v e d  *"*"* 

KK S I R  
KM ROUTE S l  THROUGH S 2  
RM 4 0 . 3 1  0 . 3 5  
* DDM - + * + +  U p C a t e d  * * * "  

KK S  2  
KM BASIN S 2  
KM THE FOLLOWING PARAMETERS WERE PSOLrIDED FOR THIS BASIN 
KM L= 2 . 2  L c a =  1.1 S= 3 6 4 . 2  KP= . 0 3 6  LAG= i 3 . 4  
KM PHOENIX MOUNTAIN S-GFAPH WAS USED FOR THIS BASIN 
BA 1 . 1 7  
LG . 1 8  . 3 5  7 .  O C  .11 - J . O O  
U I  1 6 9 .  5 9 2 .  1 1 1 8 .  1 6 1 5 .  1SC7. 9 5 3 .  ' 70 .  6 0 0 .  
U I  2 5 1 .  1 9 E .  1 5 2 .  l i e .  5 3 .  8 3 .  3 3 .  3 2 .  
UI 3 2 .  0 .  0 .  0 .  0 .  0 .  0 .  0 .  
IJ I 0 .  0. 0. 0 .  3 .  0.  0 .  0 .  
* DDM I+*++ P r e s e r v e d  **'*' 

KK S2C 
t34 COMBINE S1+S2  
H C 2  
* DDF '*"+ U p d a t e d  "**' 

KK S 3  
BASIN S 3  

KM THE FOLLOWING PARAMETERS WERE PRO\'IXD FOR THIS BASIN 
KN L= 2 . 3  L c a =  l .i S= 3 3 1 . 3  Kn= , 0 3 5  LAG= 2 3 . 5  
KM PHOENIX MOUNTAIN S-GUPH WAS USES 7 0 5  THIS SASIN 
BA 1 . 0 3  
LG . i 7  . 3 9  5 . 7 0  . l P  4 . 3 0  

. . 
U I  148. 5 1 3 .  97A. i 3 9 8 .  - 2 i E .  8 3 7 .  6 7 7 .  5 2 9 .  
U I  2 2 2 .  1 7 4 .  1 3 5 .  1 0 8 .  - 

I - .  7 2 .  .,-. 2 8 .  ? ?  

U I 2 8 .  0 .  0 .  2. ., . C .  0 .  0 .  fi 

... C I  0 .  0 .  0 .  L-. C, . 0. 0. 
+ DDM * * * + +  F r e s e r v p d  *-n- 

d 5 2 - l  :;<?,'? 

KK S3C 
KM COMBINE S3+S2C (SUBAREAS S1-331 
H C  2  
* DDM ++*"  P r e s e r v e d  ' * * * *  

KK S3R 
'24 ROUTE S3C THROUGH S6A, AP?RO>;INLL.TEL? 5,C3C 'EET TO THE SOUTti 
KM (W. RECORDS WILL HAVE TO BE 7H.kWGZr STILL)  
F Z  3  0 . 2 7  0 . 3 0  

D~JM * + * - -  ? r e s e r v p d  *'--' 



LINE 

S- 6A 
BASIN S-6F. 

SASIN ADDED TO MODEL ON '/30/EIE. TEIS  BACII.' It: F. SUB-WATERSHED OF S-6 
THE FOLLOWING PAFIA.YETER5 WERE PROVISED FOR Th'IS SASIN 
L= A .  7 L ~ ~ =  .9 S= 1 4 1 . 2  Kn= . 0 3 0  LAG= 2 0 . 2  
DESERT/FUWGELAND S-GRAPE WAS L'SEf FOR THE BASIN 
. 2 1  

7 i . -- . 3 5  7 . 0 0  . A -  4.C0 - ,. 
2 l 4 .  3 .  2 8 6 .  39. 1 5 3 .  1 9 0 .  1 2 4 .  7 9 .  5 3 .  

2 4 .  9. 8 .  8 .  LJ . C. 0 .  0 .  0 .  
L.. 0. 0 .  ci . ". 0 .  0 .  0 .  0 .  

KK CFS6.A 
m COMBINE FLOWS I N  SKLINY C2EZK &E'PROSJVATELY 2,30C FEET SOUTH 3 F  COMBINATION 
W POINT S3C.  
H C & 

+ DDM +-++' U p d a t e d  "*+* 

KK S 4 
KN BASSI S4 
KM THE FOLLOWING PAWVETERS WERE PROVIDED FORTHIS BASIN 
KP L= 2 . 3  Lca= 1.1 S= 5 8 8 . 7  Kn= . 0 4 0  LAG= 2 4 . 4  
0 4  PHOENIX MOUNTAIN S-GRAPH WAS USES FOR THIS BASIN 
BF! .9' 
LG . 2 0  . 3 9  5 . 7 0  . 1 P  . O O  
U I  1 3 4 .  4 3 7 .  8 5 3 .  1 1 8 8 .  1 2 5 3 .  7 9 4 .  6 4 8 .  5 1 7 .  3 8 1 .  3 0 9 .  
U I  2 4 1 .  1 7 0 .  1 4 4 .  1 0 3 .  8 0 .  6 6 .  5 3 .  26.1 2 6 .  2 6 .  
U I 2 6 .  2 6 .  0 .  0 .  6. 0 .  0 .  0 .  0 .  0 .  
u I 0 .  0 .  0 .  0 .  C .  0 .  0 .  0. 0 .  0 .  
+ DDY +++*+ U p d a t e d  * * + + *  

KK S 5 
Dl BASIN S 5  
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
m L= 2 . 9  L c a =  1 . 8  S= 6 1 8 . 6  Kn=  . 0 4 3  LAG= 3 4 . 0  
KM PHOENIX MOUNTAIN S-GRAPH WAS USED FOR THIS BASIN 
BA 1 . 8 5  
LG . 2 3  . 3 9  5 . 7 0  .18 . O O  
UI 1 8 3 .  3 3 3 .  7 8 2 .  1 1 7 6 .  1 4 4 2 .  2 0 2 i .  1 4 7 5 .  1 1 0 9 .  9 6 2 .  8 3 0 .  
UI 7 0 2 .  5 6 4 .  4 6 1 .  4 0 9 .  3 3 5 .  2 5 9 .  2 2 0 .  2 0 1 .  1 4 2 .  1 4 0 .  
1 ' 7  u i 9 3 .  9 0 .  9 0 .  4 9 .  3 5 .  3 5 .  3 5 .  3 5 .  3 5 .  3 5 .  
U I 3 5 .  0 .  0 .  C .  u .  0 .  0 .  0 .  0. 0 .  
U I 0 .  0 .  0 .  0 .  0 .  C .  0 .  0 .  0 .  0 .  
+ DDM ++* * *  P r e s e r v e d  *+ *+ *  

HEC-1 INPUT 

KK S5C 
KM COMEINE S 4 + S 5  
HC 2 

DDM + - T c +  P r e s e r v e d  ""' 

KT S5R 
m ROUTE S5C THROUGH S6B TO A ?0INT JiiST OUTSIDE OF SKUNK CREEK. THIS POINT I S  
KM APPROXIMATELY 8 , 5 0 0  FEET SOUTHWEST OF CONCEKTKAYTON POINT S5C.  
KM 'ROiJTING WILL HAVE TO BE CHANGEP 
FIM 5 0 . 3 8  0 . 3 0  
* DDM - * *++  P r e s e r v e d  * * * " *  

S-6E 
BASIN S-6B 

THE FOLLOWING P A M E T E R S  WERE PROVIDED FOR THIS BASIN 
7 - 
L- 1 . 6  L c a =  .US= 1 2 5 . 0  K n =  , 0 3 0  LAG= 2 0 . 2  
3ESERT/WGELAND S-GRAPH WAS USED FOR THE ';ASIN 

. 3 5  

. 2 3  . 3 6  6 . 8 0  . 1 4  2 . 0 C  
7 - 
1 3 .  2 6 1 .  5 0 4 .  6 0 6 .  5 2 6 .  3 5 0 .  2 2 8 .  1 4 6 .  
4 4 .  1 7 .  1 6 .  1 6 .  0 .  0. 0 .  0 .  

0 .  0 .  0 .  id . 0 .  C .  0 .  0 .  

KK CPS62 
KN COMEINE FLOWS FROM Stii3B;,S:NS S-4 ,  1;-5 AN'D 5 - 6 3  JUST OUTSIDE OF SKUNK CREEK 
KM APPROXIMATELY 8 ,  5 0 0  FEFT SOUTHWEST OF CONCENTXATION POINT S5C.  - 

HC L 

EK CSGA-B 
KM COMBINE FLOWS FROM CONCENTWTION ?OiNT CPSEB AI<D CONCENTRATION POINT CPS6A 
KM IN SKUNK CREEK. FROM HERE THEY WILL BE ROCTEP TO SU3BASIN S-6C 
H C 2 

PAGE 4 



LINE 

KK S6AB-R 
KM ROUTE FL3WS I N  SKUNK CREEK YO S:!E5ASIN S - < 7 .  ROi!TIIJG ZiSTNv'CE I S  &pE'ROXINA;E 
KM 2 , 5 0 0  FEET TO THE SO:JTP 
KM (RM RECORDS WILL HF.VE TC! BE CS.AQSE?: 
T;M 1 0 . 0 9  0 . 2 5  
* DDM ***+ '  P r e s e r v e d  " 7 + y  

S-6C 
BASIN S - 6 C  

THE FOLLOKING PARAMETERS WERE ? R 3 \ : I 3 L D  '3;  T H I S  BASIIG 
L= 2 . 3  LC?!= 1 . C  s= 151.6 L:-= .C3[; LAG= ' 1 . 2  
DESERT/RNdGELWJD S - G G P E  WAS LSi;; 7.3; m.'- .s= - ? " -  2 r . a lK  

. 3 4  

. 2 3  . 3 5  7 . 0 ' 2  . - . -, P 
. . L  

5 7 .  2 2 6 .  4 0 9 .  E 1 C .  4'6. 
. . 
2 2 ~ .  

. , ~ 2 1 .  1 1 4 .  9 0 .  
4 0 .  2 7 .  13. -a. 1 2  -. . ,. . 0 .  t! . G .  . - 

? .  i. (i. Li. L .  - .  C, . 'J . s .  

KK CS-6C 
10'1 COMBINE FLOWS FROM ALL THE S - 6  SUBBASINS 1% SKUNK CREEK. T H I S  I S  APPROXIMATEP 
KM WHERE NEW Rim-R ROAD CROSSES StCJNK CREEK. 
H C 2 
* 

KK RS-6C 
KM ROUTE CONCENTRATION POINT CS-6C TO THE SOUTH I N  SKUNK, THRDIJGH SUBBASIN S-1OA 
KM ROiJTING DISTANCE I S  AFPROXIMATESY 5 , 5 0 0  FECT TO THE SOUTH. 
W. ( R M  RECORDS WILL HAVE TO BE CHWGEEI 
RE: 2 . 2 0  . 2 5  
* DDM * * * * *  P r e s e r v e d  + + * - *  

S-1OA 
BASIN S-1OA 

THE FOLLOWING PARAMETERS WERE PROVILIED FOR T H I S  BASIN 
L= 2 . 7  Lea= 1 . 2  S= 1 5 6 . 6  Kn= . 0 3 0  LAG= 2 5 . 9  
D E S E R T / W G E L A N D  S-GRAPH WAS USED FOR THE 3 A S I N  
1 . 1 4  

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

0 .  0 .  0 .  0 .  C, . 0 .  0 .  0 .  0 .  0 .  
0 .  0 .  0 .  c.. 0 .  0. 0 .  C .  0 .  0 .  

KK C - S l O a  
KM COMBINE FLOWS FROM ROUTED FLOW RS-6C AND SUBBASIN S-1OA. POINT I S  I N  SKUNK 
KM CREEK, 5 , 5 0 0  FEET SOUTH O F  WHERE NEW RIVER ROAD CROSSES SKUNK CREEK. 
HC 2 
* DDM * * * * *  U p d a t e d  * * * * *  

KK S 7 
10'1 BASIN S 7  
13.1 THE FOLLOWING PARAMETERS WERE PROVIDED FOR T H l S  BASIN 
KM L= 2 . 1  L c a =  1 . 3  S= 1 3 6 . 4  F:n= . 0 3 1  LAG= 2 5 . 5  

DESERTIRANGZLANP S-GKAPP WAS USE3 F3R THZ 3.AS;N 
a A . 6 ~  
LG . A  : 5 . 3 5  7 . 6 C  . :?P 4 . i C  

' , 4 .  8 6 3 .  9 0 .  2 7 8 .  5 5 6 .  - -  - - -  
I! I , . 5 7 1 .  3 0 6 .  ZLjC u L  ~ 2 0 2 .  
U I  1 4 9 .  1 0 0 .  6 0 .  5 9 .  L - .  2 2 .  0 .  0 .  

. n 

i i .  
- .- . , - - .  9 9 

U I 3 .  ‘ 0 .  0 .  C .  - .  4 .  0 .  0 .  0 .  0 .  n 

+ DDM * + + + *  l i p d a t e d  '*"' 

Ki! S 8 
KM BASIN S 8  
13.1 THE FOLLOWING PAmMETE3S WERE PROVIDED FOF: T H I S  BASIN 
ICM L= 1 . 9  i c a =  1 . 0  S= 2 C 7 . 2  Kn= , 0 3 4  LAG= 2 2 . 9  
!W D E S E R T / W G E i K h ' D  S-GRAPH WAS USED FOR THE BASIN 
a A  1 . 1 2  
LG . i 7  .39 5 . 7 C  . 1 9  i, i . U L  

U I  1 6 5 .  6 1 1 .  1 1 4 7 .  1 5 0 9 .  1 5 5 1 .  1 8 1 4 .  5 5 4 .  3" , J .  2 6 P .  
U I  1 7 3 .  113. 7 7 .  3 0 .  4 0 . t i .  0 .  0 .  0 .  0 .  , -, 

IJ; 0. 0 .  3 .  U .  - .  - .  0 .  0 .  0 .  0 .  
* DDM + + + - -  E r e s e r v e d  + + - -  

EEC-l  :K p'.': 7 - -.- 
: . a  E 



KK S 8 C  
W'1 COMBINE S77SE. 
H C 2 
+ DDN * * * * +  P r e s e r v e d  ++"' 

KF; S8CR 
ROUTE 3 8 C  THKO'JGH S 1 3 2  

RF." - C . 1 4  G . ? i  - - 

K1.: CF1CAa 
KI.: COMBINE FLOKS FROM SU85ASINE S-7  , W C  S-E. WITh FL3-LS FROM SIJBEASIN 5-1OA AND 
W THE. ROUTEI: FLOWS THA? CAME 30WK ?RON THE NORTH Ih' SkJJNK CREEK 
hW THE POINT I S  I N  SKUNK CREEK 
H C - - DDM *+*" U p d a t e d  **+" 

KK S 9 
KY S A S I N  5 9  

THE FOLLOWING PAR.Af?ETERS WERE PROVIDED FOR T H I S  BASII.! 
KM L= 2 . 3  L c ~ =  . . 0 S= 3 2 " . 0  Kn= . 0 4 4  LAG= 2 7 . 9  
KM ?HOENIX MOUNTAIN S - G U ? H  WAS IJSEE FOR T H I S  BASIN 
BA 1 . 0 2  
LG . 2 0  . 3 P  5 . 7 0  .+.  1 9  - 0 0  
U I  1 2 3 .  3 2 1 .  6 8 0 .  0 2 5 .  1 3 2 9 .  " 3 .  7 0 2 .  5 9 0 .  4 8 4 .  3 7 2 .  
U I  2 9 9 .  2 5 4 .  1 8 5 .  1 4 9 .  .j ,- 

A & ~ .  9 4 .  7 6 .  6 0 !  6 0 .  2 7 .  
U I  2 4 .  2 4 .  2 4 .  2 4 .  2 4 .  C. 0 .  0 .  0 .  0 .  
U I 0 .  0 .  0 .  0 .  0 .  9. 0 .  0 .  0 .  0 .  
* DDM * * * *+  W e s e r v e d  *+ - - -  

KK S 9 R  
KM ROUTE S 9  THROUGH S l O B .  ROUTING LENGTH I S  APPROXIMATELY 8 0 0 0  FEET 
KM D I D  NOT CH.i\NGE THESE. PARAMETERS FROM O R I G I N A ;  S U P P L I E D  BY CONSULTm'TS 
RM 3 0 . 2 4  0 . 3 0  
* DDM * * * * *  P z e s e z v e d  **"* 

S - 1 0 B  
BASIN S - 1 0 E  

THE FOLLOWING PARMETERS WERE PROVIDED FOR T E I S  BASIN 
L= 2 . 0  L c a =  : . O  S= 1 5 1 . 5  Kn= . 0 3 0  LAG= 2 1 . 9  
dESERT/RWGELANL? S - G M P t  WAS USED FOR THE BASIN 
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I .  INTRODUCTION 

This n-value field reconnaissance report was prepared pursuant to Scope of Work, "Topographic 
Mapping and Floodplain Delineation Study for Tributaries to Skunk Creek," Flood Control District 
of Maricopa County (FCD 98-22), Sections 6.6, 6.7, and 6.8. Specifically addressed in this report 
are the results of the field reconnaissance conducted for the five tributaries included in the study 
reach. The report will be incorporated into the final Technical Data Notebook prepared for the 
study. 

The purpose of this report is to present the results of a detailed analysis to define Manning's n- 
values (roughness coefficients), and the locations and orientations of the cross-sections for the 
five tributaries to Skunk Creek. The tributaries are all located adjacent to the Tonto National 
Forest in Township 7 North, Range 3 East. The study area is approximately 3 miles east of the 
community of New River, off New River Road (See Figure 1) 

The study area is characterized by Sonoran desert shrubs, trees, and cacti of medium, uniform 
density. A relatively higher density vegetation is found along the limits of the alluvial washes and 
consists of palo verde, creosote bush, bush muhly, and mesquite. Scattered throughout the 
watershed are saguaros, buckhorn cholla, jojoba, ocotillo, and littleleaf palo verdes. The soils are 
characterized by alluvial deposits of shallow sands, gravels, and cobbles, with some boulders, and 
rock outcrops on moderately steep to steep slopes. 

Residential development has and continues to occur within the study area. However, the 
development density is low and only minimal drainage improvements have been made for 
stormwater runoff. The existing improvements are limited to culverts constructed over the washes 
along the primary roadways in the area. 

Section II of this report presents the methodology utilized to estimate the Manning's n-values. 
Section Ill contains the detailed n-value analyses for representative cross-sections of the 
tributaries, a digitally prepared plot of those cross sections, and color photographs of the main 
channel, overbank areas, and channel bed material. Section 1V presents a summary of the 
recommended Manning's n-values to be used in the cross-section file of the HEC-RAS computer 
program and the proposed expansion and contraction coefficients. 

Appendix A presents a photographic record of hydraulic structures in the tributaries to Skunk 
Creek. Included are all culverts under the main roadways in the study area. Appendix B contains 
a reduced copy of the preliminary topographic work maps which present the proposed cross 
section locations and orientations, and the hydraulic baselines. A full size copy of the work maps 
are provided as a supplement to this report. Appendix C contains the field reconnaissance sheets 
used to record proposed n-values for the representative cross-sections. 

Tetra Tech/Simons, Li & Associates, Inc. 



Figure 1: Study Area Location Map 
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II. METHODOLOGY 

Values for the Manning's roughness coefficient, "n" may be assigned for conditions that exist at 
the time of a specific flow event, for average conditions over a range in stage, or for future 
conditions for some anticipated flow event. The Manning's n-values developed for this study are 
for existing conditions and the 100-year peak flood discharges. 

Several sources of data were utilized to develop the n-values presented in this report (ref. Section 
V). The primary information included: 1) aerial photos by Kenny Aerial Mapping, Inc. (scale: 
1"=80001, December 1, 1998); 2) ground level reconnaissance and photographs of the tributaries 
in the study reach; and 3) the effective Flood Insurance Studies for the project area (September 
30, 1995). The ground level photographs were taken during field visits in March, 1999. 

The n-values assigned to a stream reach represent the factors that tend to resist or impede flow. 
The detailed hydraulic analysis requires an n-value to be assigned horizontally to each subdivided 
segment of a specific cross section. The segments represent areas within the crpss-section with 
similar roughness characteristics. The hydraulic model (HEC-RAS) then computes a conveyance- 
weighted, water-surface elevation for the specific discharge. For this study, the values of 
Manning's "n" were determined based on the methodology presented in "Estimated Manning's 
Roughness Coefficients for Stream Channels and Flood Plains in Maricopa County, Arizona" 
(USGS April, 1991 ). 

The method of determining n-values is as follows: 1 ) select a base value of "n" for the bed material 
and a straight uniform channel; 2) select n-value adjustments for surface irregularities, 
obstructions, and vegetation; and 3) sum these values to determine the total n-value for that 
portion of the cross section. Due to the relative steepness of the tributary valleys, the 
representative cross-sections were divided into main channel and overbank sections only. The 
roughness of the overbank areas along any specific tributary in the study area is very similar in 
character. Therefore, the calculated overbank n-value represents both the right and left overbank, 
unless noted otherwise. 

The final n-value is defined by the following equation: 

Where; 
n = total n-value, 
n, = base value of "n" for a straight uniform channel, 
n, = value for surface irregularities, 
n, = value for obstruction, 
n, = value for vegetation. 

The confluence point of each tributary with the main stem of Skunk Creek has been identified as 
River Mile 0.0. The confluence points were estimated from the thalwegs depicted on the aerial 
mapping prepared for the study. On all cross sections, the hydraulic baseline for the tributary is 
identified as Station 10,000 in feet. All cross-section identification numbers are in river miles 
measured from the confluence, along the hydraulic baseline. 

For a typical channel reach, a contraction coefficient of 0.1 and expansion coefficient of 0.3 was 
used. For cross sections upstream and downstream of a culvert, a contraction coefficient of 0.3 
and an expansion coefficient of 0.5, respectively, was used. 

- 
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I l l .  DETAILED ANALYSES 

In the detailed analyses section which follows, the Mannng's n-values for each reach of each 
tributary are described using the following information: 

Reach: provides a detailed description of the tributary reach. 

Cross-section: identifies the representative cross-section for the reach. Cross-sections are 
identified by their distance, in river miles, upstream of their confluence with the main stem of 
Skunk Creek. 

Description of Cross-section: includes location, relative to physical features within the reach; 
tributary bed and overbank composition; any structures; and vegetation type and density. 

100-Year n-value: presents the components used to determine the total n-value for the main 
channel and overbank portions of the cross-section. 

The detailed analysis for the representative cross-section is followed by a figure depicting the 
cross-section geometry and the lateral extent of the main channel and overbank n-values. Finally, 
a series of color photographs of the main channel and overbank areas, looking upstream and 
downstream of the cross-section, are provided. 
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I l l .  A. Tributary 12 

Reach 1: 

From the confluence of Tributary 12 with Skunk Creek to New River Road. Includes Cross- 
sections 0.097 through 0.398. Reference Appendix B for plan view. 

Description of Cross-section: 

Cross-section 0.398 is located just downstream of New River Road. The main channel bed 
consists of coarse sands, medium to large cobbles, and small boulders. The main channel 
remains in a natural condition with relatively large palo verde and mesquite trees lining the 
banks. The overbank remains in a natural state with a relatively dense growth of sage, small 
palo verde and cactus. ; 

100-vear n-value: 

Portion of 
Cross-section Components "n" Total 

Main Channel n, = 0.035 
n, = 0.005 
n, = 0.005 
n, = 0.0 

Overban k 
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ross-section 0.398 
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Tributary 12 
Photographs Section 0.398 

Photo 2 Bed Material 
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f ributary 12 
Photographs Section 0.398 
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Ill. A. Tributary 12 - continued 

Reach 2: 

From New River Road to a point approximately 1050 feet upstream. Includes Cross- 
sections 0.420 through 0.564. Reference Appendix B for plan view. 

Description of Cross-section: 

Cross-section 0.420 is located just upstream of New River Road. The main channel bed 
consists of coarse sands, medium to large cobbles, and small boulders. The main channel 
remains in a natural condition with relatively large palo verde and mesquite trees lining the 
banks. The left overbank has been cleared of large vegetation for a horse correl and 
pasture. The right overbank remains in a natural state with a relatively dense growth of 
sage, small palo verde and cactus. 

I 
100-year n-value: 

Portion of 
Cross-section 

Main Channel 

Overbank 

"n" Total 

Components 

Left - 
n, = 0.030 
n, = 0.005 
n, = 0.0 
3 = 0.015 

0.050 

"n" Total 

Right 
0.030 
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Tributary 12 
Photographs Section 0.420 

,I.-. rn 
Photo 6 Left Overbank, Looking Upstream 
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Tributary 12 
Photographs Section 0.420 
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Ill. A. Tributary 12 - continued 

Fom a point approximately 1050 feet upstream of New River Road to Sambrosa Road. 
Includes Cross-sections 0.659 through 0.847. Reference Appendix B for plan view. 

Description of Cross-section: 

Cross-section 0.847 is located just upstream of Sambrosa Road. The main channel bed 
consists of coarse sands, medium to large cobbles, and a few small boulders. With the 
exception of a roadway dip-crossing, the main channel remains in a natural condition with 
relatively large palo verde and mesquite trees lining the banks. The overbank remains in a 
natural state with a relatively dense growth of sage, small palo verde and cactus. 

100-vear n-value: 

Portion of 
Cross-section Com~onents "n" Total 

Main Channel n, = 0.030 
n, = 0.0 
n, = 0.0 
n, = 0.005 

Overban k 
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ross-section 0.847 

T
etra T

ech
iS

irn
o

n
s, Li &

 A
ssociates, Inc. 

P
age 14 



Tributary 12 
P hotograpks Section 0.847 
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Tributary 12 
Photographs Section 0.847 

hoto I 0  Left Overbank, Looking Downstream 

'hoto I 1  Right Overbank, Looking Downstream 
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I l l .  A. Tributary 12 - continued 

Reach 4: 

From Sambrosa Road to the Tonto National Forest Boundary. Includes Cross-sections 
0.942 through 1.41 6. Reference Appendix B for plan view. 

Description of Cross-section: 

Cross-section 0.942 is located upstream of Sambrosa Road. The main channel bed 
consists of coarse sands, medium to large cobbles, and a few small boulders. With the 
exception of a roadway dip-crossing, the main channel remains in a natural condition with 
relatively large palo verde and mesquite trees lining the banks. The overbank remains in a 
natural state with a relatively dense growth of sage, small palo verde and cactus. 

100-vear n-value: 

Portion of 
Cross-section Components 

Main Channel n, = 0.035 
n, = 0.0 
n, = 0.003 
n, = 0.002 

Overban k 

"n" Total 

Tetra TechISirnons, Li & Associates, lnc. Page 17 



F
igure 5: 

C
ross-section 0.942 
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Tributary 12 
Photographs Section 0.942 

Photo 12 Main Channel, Looking Upstream 
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Tributary 12 
Photographs Section 0.942 
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Tributary 12 
Photographs Section 0.942 

Photo 16 Bed Material 
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Ill. 6. Tributary 106 

Reach 1 : 

From the confluence of Tributary 1OB with Skunk Creek to Venato Drive. Includes Cross- 
sections 0.100 through 0.295 and the double, 60-inch reinforced concrete culvert under New 
River Road. Reference Appendix B for plan view. 

Description of Cross-section: 

Cross-section 0.121 is located upstream of New River Road. The main channel bed 
consists of coarse sands, medium to large cobbles, and small boulders. With the exception 
of the New River Road crossing, the main channel remains in a natural condition with 
relatively large palo verde and mesquite trees lining the banks. The overbank remains in a 
natural state with a relatively dense growth of sage, small palo verde and cactus. 

100-vear n-value: 

Portion of 
Cross-section Com~onents 

Main Channel n, = 0.035 
n, = 0.005 
n, = 0.0 
n, = 0.002 

"n" Total 

Overban k 
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ross-section 0.121 
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Tributary I OB 
Photographs Section 0.121 

1 ..,to 17 Main Channel, Looking Upstream 

Photo 18 Bed Material 
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Tributaw a( 10B 
Photographs Section 0.121 

F ..at0 19 Left Overbank, Looking Upstream 

Tetra Tech/Simons, Li & Associates, Inc. Page 25 



I l l .  B. Tributary 10B - continued 

From Venato Drive upstream to the Tonto National Forest Boundary. Includes Cross- 
sections 0.345 through 1.296. Reference Appendix B for plan view. 

Cross-section 0.345 is located upstream of Venato Drive. The main channel bed consists 
of coarse sands, medium to large cobbles, and small boulders. With the exception of a 
roadway dip-crossing, the main channel remains in a natural condition with relatively large 
palo verde and mesquite trees lining the banks. The overbank remains in a natural state with 
a relatively dense growth of sage, small palo verde and cactus. 

100-year n-value: 1 

Portion of 
Cross-section 

Main Channel 

Overbank 

Com~onents "n" Total 
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ross-section 0.345 
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Tributary 10B 
Photographs Section 0.345 

Photo 21 Main Channel, Looking Upstream 

Tetra Tech/Simons, Li & Associates, Inc. Page 28 



Tributary I OB 
Photographs Section 0.345 

Photo 23 Bed Material #I 
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Tributary 105 
Photographs Section 0.345 
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I l l .  C. Tributary 1OA 

Reach 1 : 

From the New River Road Bridge over Skunk Creek to a point approximately 1900 feet up 
Tributary 10A. Includes Cross-sections 0.855 through 0.910. Reference Appendix B for 
plan view. 

Description of Cross-section: 

Cross-section 0.91 0 is located approximately 1700 feet upstream of New River Road. The 
main channel bed consists of coarse sands, medium to large cobbles, and small boulders. 
The main channel remains in a natural condition with relatively large palo verde and 
mesquite trees lining the banks. The overbank remains in a natural state with a relatively 
dense growth of sage, small palo verde and cactus. 

100-vear n-value: 

Portion of 
Cross-section Components 

Main Channel n, = 0.035 
n, = 0.005 
n, = 0.005 
n, = 0.0 

"n" Total 

Overban k 
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Figure 8: 
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Tributary 10A 
Photographs Section 0.9% 0 
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Tributary 1OA 
Photographs Section 0.91 0 
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Tributary 10A 
Photographs Section 0.91 0 

Photo 32 Right Overbank, Looking Downstream 
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Tributary 1 QA 
Photographs Section 8.911 0 

Photo 33 Bed Material 
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I l l .  C. Tributary 10A - continued 

Reach 2: 

From a point approximately 1900 feet upstream of the New River Road Bridge over Skunk 
Creek to the upstream limit of Tributary 1 OA. Includes Cross-sections 0.987 through 1.200. 
Reference Appendix B for plan view. 

Description of Cross-section: 

Cross-section 1.069 is located approximately 2600 feet upstream of the New River Road 
Bridge over Skunk Creek. The main channel bed consists of coarse sands, medium to large 
cobbles, and a few small boulders. The main channel remains in a natural condition with 
relatively large palo verde and mesquite trees lining the banks. The overbank remains in a 
natural state with a relatively dense growth of sage, small palo verde and cactus. 

100-year n-value: 

Portion of 
Cross-section Components 

Main Channel n, = 0.035 
n, = 0.005 
n, = 0.005 
n, = 0.0 

Overban k 

"n" Total 
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Tributary 4 0A 
Photographs Section 1.069 

n Channel, Looking Downstream 
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Tributary 10A 
Photographs Section 1.069 

ioto 36 Left Overbank, Looking Upstream 
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I l l .  D. Tributary 6C 

Due to fencing associated with private property, Tributary 6C was inaccessible. 
Consequently, ground-level photography was not obtained to establish Mannings' n-values 
for the channel and overbank areas. However, based on aerial photography, available soils 
mapping, and the field reconnaissance conducted on adjacent tributary watersheds, it is 
evident that the soils and groundcover in the study area are quite homogeneous. Therefore, 
n-values established for Tributary 10A, which is similar in size and orientation to Tributary 
6C, will be used for Tributary 6C. 

Reach 1: 

From the confluence of Tributary 6C with Skunk Creek to a point approximately 1500 feet 
upstream. Includes Cross-section 0.072 though 0.157. Reference Appendix B for plan view. 
The reference cross-section for the Manning's n-values is Cross-section 0.91 0 of Tributary 
10A. 

Reach 2: 

From a point approximately 1500 feet upstream of the confluence with Skunk Creek, to the 
upstream limit of Tributary 6C. Includes Cross-sections 0.245 through 0.923. Reference 
Appendix B for plan view. The reference cross-section for the Manning's n-values is Cross- 
section 1.069 of Tributary 1 OA. 
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Ill. E. Tributary 6B 

Reach 1: 

From the confluence of Tributary 6B with Skunk Creek to a point approximately 1500 feet 
upstream of Wolftrap Road. Includes Cross-sections 0.164 through 0.476. Reference 
Appendix B for plan view. 

Description of Cross-section: 

Cross-section 0.258 is located just upstream of Wolftrap Road, approximately 1400 feet 
upstream of the confluence with Skunk Creek. At this location, the main channel bed 
consists of coarse sands, medium to large cobbles, and a few small boulders. With the 
exception of a roadway dip-crossing, the main channel remains in a natural condition with 
relatively large palo verde and mesquite trees lining the banks. The left overbank remains 
in a natural state with a relatively dense growth of sage, small palo verde and cactus. The 
right overbank has experienced some clearing for building construction. o he buildings may 
act as minor obstructions to overbank flow. 

100-vear n-value: 

Portion of 
Cross-section Comoonents "n" Total 

Main Channel n, = 0.035 
n, = 0.005 
n, = 0.0 
n, = 0.002 

Overban k Left - 
n, = 0.030 
n, = 0.005 
n, = 0.005 

= 0.020 3- 
"n" total 0.060 

Riqht 
n, = 0.030 
n, = 0.005 
n, = 0.015 
% = 0.010 

0.060 
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Figure 10: C
ross-section 0.258 



Tributav 6B 
Photographs Section 0.258 

Mair i Channel, Looking Upstream 
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Tributary 6B 
Photoagraphs Section 0.258 

hoto 40 Left Overbank, Looking Upstream 
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Tributary 6B 
Photographs Section 0.258 

Photo 43 Right Overbank, Looking Downstream 
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Tributary 6B 
Photographs Section 0.258 
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I l l .  E. Tributary 6B - continued 

Reach 2: 

From a point approximately 1500 feet upstream of Wolftrap Road to a point approximately 
2500 feet downstream of the Mingus Lane crossing of Tributary 68. Includes Cross-sections 
0.547 through 0.976. Reference Appendix B for plan view. 

Description of Cross-section: 

Cross-section 0.703 is located approximately 2400 feet upstream of Wolftrap Road. At this 
location, the main channel bed consists of coarse sands, medium to large cobbles, and 
small boulders, The main channel remains in a natural condition with relatively large palo 
verde and mesquite trees lining the banks. The overbank remains in a natural state with a 
relatively dense growth of sage, small palo verde and cactus. 

100-vear n-value: I ,  

Portion of 
Cross-section 

Main Channel 

Overbank 

Components "n" Total 
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Figure 11: C
ross-section 0.703 
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Tributary 6B 
Photographs Section 0.703 

C r Photo 46 
Main Channel, Looking Downstream 

Tetra Tech/Simons, Li & Associates, Inc. Page 50 



Tributary 6B 
Photographs Section 0.703 

I 
Pnoro 41  Lei t U V ~ I  ual IK, Looking Upstream 
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Ill. E. Tributary 6B - continued 

Reach 3: 

From a point approximately 2500 feet downstream of the Mingus Lane crossing to the 
Mingus Lane crossing of Tributary 6B. Includes Cross-sections 1.056 through 1.480. 
Reference Appendix B for plan view. 

Description of Cross-section: 

Cross-section 1.135 is located approximately 1800 feet downstream of the Mingus Lane 
crossing of Tributary 6B. At this location, the main channel bed consists of coarse sands, 
medium to large cobbles, and small boulders. The main channel remains in a natural 
condition with relatively large palo verde and mesquite trees lining the banks. The overbank 
remains in a natural state with a relatively dense growth of sage, small palo verde and 
cactus. 

100-vear n-value: 

Portion of 
Cross-section Components "n" Total 

Main Channel n, = 0.035 
n, = 0.005 
n, = 0.0 
n, = 0.002 

Overbank 
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Figure 12: C
ross-section 1.135 
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Tributary 6B 
Photographs Section 1 .I 35 
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Tributary 6B 
Photographs Section 1 .I35 

photo 52 Left Overbank, Looking Upstream 

Photo 53 Left Overbank, Looking Downstream 
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Tributary 6B 
Photographs Section 'l .I35 

a ( 

Photo 55 Right Overbank, Looking Downstream 
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Tributary 6B 
Photographs Section 2 .I 35 

Photo 56 Bed Material 
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Ill. E. Tributary 66 -continued 

Reach 4: 

From the Mingus Lane crossing of Tributary 6B to the Tonto National Forest Boundary. 
Includes Cross-sections 1.486 through 1.791. Reference Appendix B for plan view. 

Description of Cross-section: 

Cross-section 1.530 is located approximately 250 feet upstream of the Mingus Lane crossing 
of Tributary 68. At this location, the main channel bed cansists of coarse sands and medium 
cobbles. The main channel remains in a natural condition with relatively large palo verde 
and mesquite trees lining the banks. The overbank remains in a natural state with a relatively 
dense growth of sage, small palo verde and cactus. 

100-vear n-value: , a 

Portion of 
Cross-section 

Main Channel 

Overban k 

Components "n" Total 
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Tributary 6B 
Photographs Section 1.530 

Photo 57 

=hot0 58 Bed Material 
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Tributary 6B 
Photographs Section 1.530 

Right Overbank, Looking Upstream Photo 60 
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IV. SUMMARY 

The following table presents a summary of recommended Manning's n-values, and the proposed 
contraction and expansion coefficients for the five tributaries to Skunk Creek. 
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Representative 
Cross- 
Section 

L 

Tributary t2 

Overbank 
"n" 

Main Channel 
IS ,? n 

Contraction 
Coefficient 

0.060 

0.050 (lob) 

0.060 (rob) 

0.065 

0.065 

0.3 

0.3 

. 

0.1 

0.1 

0.398 

(2-60" CMP) 

0.420 

0.847 

0.942 

0.045 

(0.024) 

0.042 

0.035 

0.040 

~ r i bu ta$  TOR 

Expansion 
Coefficient 

0.5 

0.5 

0.3 

0.3 

Begin 
Cross- 
Section 

Confluence 

0.420 , 

0.659 

0.942 

0.065 

0.060 

0.3 

0.3 

0.1 

0.100 

(2-60" RCP) 

0.121 

0.345 

End 
Cross- 

Section 

0.398 

0.564 

0.847 

1.41 6 

(0.01 5) 

0.042 

0.040 

Tributary IOA 

0.5 

0.5 

0.3 

Confluence 

0.345 

0.1 

0. I 

0.060 

0.060 

0.910 

1.069 

0.295 

1.296 

0.045 

0.045 

Tributary' 6c A , 

0.91 0 

1 .ZOO 

0.3 

0.3 

Confluence 

0.987 

0.1 

0.1 

0.060 

0.060 

0.91 0 (T-I OA) 

I .069 (T-1 OA) 

0.045 

0.045 

Tributary'66 

0.3 

0.3 

Confluence 

0.245 

0.1 

0.1 ------- 
0.1 

0.3 

0.3 

0.1 

0.060 

0.065 

0.065 

0.065 

0.258 

0.703 

1.135 

I .480 

(1 O'x6' RCB) 

1.486 

1.530 

0.1 57 

0.923 

0.042 

0.042 

0.042 

(0.01 5) 

0.035 

0.476 

0.976 

I .480 

1.791 

0.3 

0.3 

0.3 

0.5 

0.5 

0.3 

Confluence 

0.547 

1.056 

1.486 
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Field Reconnaissance Sheets 
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Tributaries to Skunk Creek Field Reconnaissance I 
Wash Name: - b .  12 

1 I Severe 1 0.04-0.06 1 I I 1 

' n Value 

0.012-0.01 8 

0.025-0.032 

0.026-0.035 

0.028-0.035 

0.03-0.05 

0.04-0.07 

Cross Section Number: 0 ,  3 $a Channel Conditions 

I 

-- 

Relative Effect of Obstructions 

I I 

LB 

. 0 30 
Material Involved 

nb 

0 

0.001-0.005 

0.006-0.01 

Degree of Irregularity 

n l  

Concrete 

Firm Soil 

Coarse sand 

Gravel 

Cobble 

Boulder 

Smooth 

Minor 

Moderate 

Severe 

Negligible 

Vegetation 

n 3  

I 

Channel 

, 03< 

, 0 5 5  

0.01 1-0.02 

0.000-0.004 

I 

RB 

0 30 

Small 

Medium 

Large 

Very Large 

, ,305 . 0 0 5  

0.002-0.01 

0.01-0.025 

0.025-0.05 

0.05-0.10 

D Z< 0 25  



Tributaries to Skunk Creek Field Reconnaissance 

I Material Involved / Concrete / 0.012-0.018 / / / I 

Wash Name: 

1 nb 1 Firm Soil 1 0.025-0.032 / 1 1 I 

Channel Conditions 

LB / Channel 1 RB 

n Value 

Coarse sand 

/ Gravel 

Cross Section Number: 0, L/zO 

Cobble 

Boulder 

0.026-0.035 

0.028-0.035 

Degree of Irregularity 

n l  

0.03-0.05 

0.04-0.07 

Relative Effect of Obstructions 

n2 

, 0 3 a  

, 0 35 

I 

Smooth 

Minor 

Moderate 

Severe 

I I I I I 

I 
-- 

/ Very Large / 0.05-0.1 0 1 I 1 I 

0 30 

Negligible 

Minor 

Appreciable 

Severe 

Vegetation 

n3 

0 

0.001-0.005 

0.006-0.01 

0.01 1-0.02 

0.000-0.004 

0.005-0.01 5 

0.02-0.03 

0.04-0.06 

Small / 0.002-0.01 1 I .  ~ O Z /  
Medium 

Large 

, 00 

0.01-0.025 

0.025-0.05 

, 00s -00'- 

. 0 /f( 
0 Z< 



Tributaries to Skunk Creek Field Reconnaissance 

Wash Name: 

I 
-- 

/ Severe / 0.01 1-0.02 1 

Degree of Irregularity 

n 1 

I Relative Effect of Obstructions 1 Negligible 1 0.000-0.004 / 1 1 I 

' n Value 

0.012-0.01 8 

0.025-0.032 

0.026-0.035 

0.028-0.035 

0.03-0.05 

0.04-0.07 

Channel Conditions Cross Section Number: 0.87 7 

Smooth 

Minor 

Moderate 

I I Severe 1 0.04-0.06 1 1 I 1 

Material Involved 

nb 

LB 

, 0 3 

n2 

Concrete 

Firm Soil 

Coarse sand 

Gravel 

Cobble 

Boulder 

0 

0.001-0.005 

0.006-0.01 

I I I I I 

Large / 0.025-0.05 1 , 0 251 / , O Z C ~  

Channel 

r 0 30 

Minor 

Aooreciable 

Vegetation 

n3 

RB 

0% 

+ -5 ,005 

0.005-0.015 

0.02-0.03 

Small 

Medium 

I Very Large / 0.05-0.1 0 1 I 

, 0 0 5 

0.002-0.01 

0.01-0.025 

,OO< 

m s  



-- 

Tributaries to Skunk Creek Field Reconnaissance 

Wash Name: f i b  )z- 

I Severe 1 0.01 1-0.02 1 

Channel Conditions 

Degree of Irregularity 

nl 

n Value 

0.012-0.018 

0.025-0.032 

0.026-0.035 

0.028-0.035 

0.03-0.05 

0.04-0.07 

Material Involved 

nb 

Concrete 

Firm Soil 

Coarse sand 

Gravel 

Cobble 

Boulder 

Smooth 

Minor 

Moderate 

Relative Effect of Obstructions 

n2 

Cross Section Number: 8.94 t 

Severe 

LB 

. (3 3 4 

0 

0.001-0.005 

0.006-0.01 

Negligible 

Minor 

A~~rec iab le  

Vegetation 

n3 

0.04-0.06 

Channel 1 RE 

_ 0 0 5  

0.000-0.004 

0.005-0.015 

0.02-0.03 

I 

Small 

Medium 

Large 

Very Large 

0 3 . 5  

I 

. 06 5 

- 

030 

go5- 

0.002-0.01 

0.01-0.025 

0.025-0.05 

0.05-0.1 0 

0 0  3 

, 

.- 

m.5 

D o  2 

0 Z< 



Tributaries to Skunk Creek Field Reconnaissance 

1 Material Involved I Concrete 1 0.012-0.018 / I 1 I 

Channel Conditions 

I nb / Firm Soil 1 0.025-0.032 1 I I I 

n Value /cross Section Number: 0 ,  / 1 
1 LB / Channel / RB 

Coarse sand 

Gravel 

Cobble 

Boulder 

Degree of Irregularity 

n l  

( Appreciable 1 0.02-0.03 1 I 1 I 

0.026-0.035 

0.028-0.035 

0.03-0.05 

0.04-0.07 

Smooth 

Minor 

Moderate 

Severe 

I 

.03 L) 

0.000-0.004 

0.005-0.01 5 

Relative Effect of Obstructions 

n2 

-- 

I n 3 / Medium / 0.01-0.025 / 1 I I 

0 

0.001-0.005 

0.006-0.01 

0.01 1-0.02 

Negligible 

Minor 

I I I I I 

I I I I I 

Large / 0.025-0.05 1 .ozg  ( / .O 2 5  

, 0 3 5  

, -5 

Severe 

I I Very Lame 1 0.05-0.10 1 1 1 I 

.O 30 

- 0 6 5  

,COS 

0.04-0.06 

Vegetation 0.002-0.01 Small 

e OO? 

O D Z I  

, 0 0 5  



Tributaries to Skunk Creek Field Reconnaissance 

Wash Name: 

1 
-- 

Material Involved I Concrete / 0.012-0.018 1 

Channel Conditions I n Value 

1 

/ Firm Soil / 0.025-0.032 1 I 1 I 

Cross Section Number: 0, 3 4 c  
LB I Channel / RB 

Coarse sand 0.026-0.035 , 030 
Gravel 0.028-0.035 

Cobble 

Boulder 

I 1 Moderate 1 0.006-0.01 1 I 1 I 

Degree of Irregularity 

n 1 

Severe 1 0.011-0.02 
I I I I 

0.03-0.05 

0.04-0.07 

I 

O c o  3 5  

Smooth 

Minor 

Relative Effect of Obstructions 

n2 

0 

0.001-0.005 

Vegetation 

n 3 

Negligible 

Minor 

Appreciable 

Severe 

6 o F  

Small 

Medium 

Large 

Very Large 

. O Q ~  

0.000-0.004 

0.005-0.01 5 

0.02-0.03 

0.04-0.06 

+ a6 3 

0.002-0.01 

0.01-0.025 

0.025-0.05 

0.05-0.1 0 

O Z s  
,067- 

- 0  s' 



Tributaries to Skunk Creek Field Reconnaissance 

Wash Name: 

C h a n n e l  Condi t ions  / n Value / c r o s s  S e c t i o n  Number: 2). q/ 0 
I 1 1 / LB I Channel 1 RB I 
I Material Involved I Concrete 1 0.012-0.018 / 1 1 1 
I nb I Firm Soil 1 0.025-0.032 1 1 1 I 

I I I I I 1 Coarse sand 1 0.026-0.035 / 0,030 1 
I / Gravel 1 0.028-0.035 / I I I 

Cobble 

Boulder 

Degree of Irregularity 

n l  

0.03-0.05 

0.04-0.07 

Relative Effect of Obstructions 

n2 

o Js5- 

Smooth 

Minor 

Moderate 

Severe 

Vegetation 

n3 

Negligible 

Minor 

Very Large 

0 

o.001-0.005 

0.006-0.01 

0.01 1-0.02 

Severe 

Small 

Medium 

Large 

Appreciable / 0.02-0.03 

0.000-0.004 

o.oo5-o.ol5 

0.05-0.1 0 

, 

0.04-0.06 

0.002-0.01 

0.01-0.025 

0.025-0.05 

I 

, 6 d c  

0a < 
t 

!g, 0 20 

,OD< 

8o a< 

0 .  czd 

, 0 0 5  



Tributaries to Skunk Creek Field Reconnaissance 1 

1 Material Involved / Concrete 1 0.012-0.018 / 1 1 I 

Channel Conditions / n Value 

1 

I nb / Firm Soil / 0.025-0.032 / 1 1 1 

Cross Section Number: /. 6 ~7 
LB / Channel 1 RB 

Coarse sand 

Gravel 

Cobble 

Boulder 

1 Relative Effect of Ob!A~ctions 1 Negligible / 0.000-0.004 / 1 1 1 

Degree of Irregularity 

n 1 

0.026-0.035 

0.028-0.035 

0.03-0.05 

0.04-0.07 

I 1 Severe 1 0.04-0.06 1 I 1 I 

Smooth 

Minor 

Moderate 

Severe 

n2 

30 

0 

0.001-0.005 

0.006-0.01 

0.01 1-0.02 

Vegetation 

n 3 

. 0 3 5  

! 

I 

, 0 3 0  

, mF 

Loo< Minor 

Appreciable 

Small 

Medium 

Large 

Very Large 

. c a T  0.005-0.015 

0.02-0.03 

I 

0.002-0.01 

0.01-0.025 

0.025-0.05 

0.05-0.1 0 

, DO< , 00 5 

020 0 2 0  

, 



Tributaries to Skunk Creek Field Reconnaissance 

Wash Name: %b, bs 
Channel Conditions / n Value l ~ r o s s  Section ~urnber: (3,25F 

1 1 I / LEI 1 Channel 1 RE I 
1 Material Involved / Concrete / 0.012-0.018 / 1 1 I 
I nb / Firm Soil / 0.025-0.032 1 1 1 1 

I / Cobble 1 0.03-0.05 1 I 1 I 

Coarse sand 

Gravel 

0.026-0.035 

0.028-0.035 

Boulder 0.04-0.07 

Degree of Irregularity 

n l  

, 030 

Relative Effect of Obstructions 

n2 

i 
-- - - I Very Large / 0.05-0.10 ( 

o 0 3 5  

I 

Smooth 

Minor 

Moderate 

Severe 

Vegetation 

n3 

Negligible 

Minor 

Appreciable 

Severe 

0 

0.001-0.005 

0.006-0.01 

0.01 1-0.02 

Small 

Medium 

Lame 

0.000-0.004 

0.005-0.015 

0.02-0.03 

0.04-0.06 

,aa< 

0.002-0.01 

0.01-0.025 

0.025-0.05 

. a d s  

. d o g ,  , o5 

, 

.OO< 

I 

. 06 2 
.ozB  



Tributaries to Skunk Creek Field Reconnaissance 

Wash Name: 

/ Moderate 1 0.006-0.01 1 1 I 1 

Degree of Irregularity 

n 1 

I / Severe / 0.011-0.02 / 

Channel Conditions n Value 

0.012-0.01 8 

0.025-0.032 

0.026-0.035 

0.028-0.035 

0.03-0.05 

0.04-0.07 

Material Involved 

nb 

Smooth 

Minor 

Concrete 

Firm Soil 

Coarse sand 

Gravel 

Cobble 

Boulder 

Relative Effect of Obstructions 

n2 

I I I 

Cross Section Number: /c 5T0 

I 
0 

0.001-0.005 

Severe 

LB 

, 0 30 

Negligible 

Minor 

Ao~reciable 

0.04-0.06 

Vegetation 

n 3 

, 00g 

Channel 

. O ~ O  

.=5 

0.000-0.004 

0.005-0.01 5 

0.02-0.03 

Small 

Medium 

Large 

RB 

I Very Large 

, no 

0.05-0.1 0 

0.002-0.01 

0.01 -0.025 

0.025-0.05 

r- *DO> 

- 02-5- 

,CO< 

. a 2-g 



Tributaries to Skunk Creek Field Reconnaissance 

Wash Name: 

Channel Conditions / n Value !cross Section Number: /, / 3 5- 

I nb / Firm Soil 1 0.025-0.032 1 1 I 
Material Involved Concrete 

Coarse sand 

Gravel 

0.012-0.01 8 

Cobble 

Boulder 

0.026-0.035 

0.028-0.035 

Degree of Irregularity 

n 1 

0.03-0.05 

0.04-0.07 

Moderate 

Severe 

I I I I 

I Severe 1 0.04-0.06 1 

, 0 30 

.03C 

Smooth 

Minor 

0.006-0.01 

0.01 1-0.02 

30 

I 

0 

0.001-0.005 

0.000-0.004 

0.005-0.01 5 

0.02-0.03 

Relative Effect of Obstructions 

n2 

Vegetation 

n3 

Negligible 

Minor 

Appreciable 

Large 

Very Large 

, o a q  

. 305 

Small 

Medium 

,055- 

#a3 5 

0.025-0.05 

0.05-0.1 0 

0.002-0.01 

0.01-0.025 
0 6  2, 

a Z< . d 2 - e  



Tributaries to Skunk Creek Field Reconnaissance 

X b .  6 3  Wash Name: 

I 
- 

I Severe 1 0.01 1-0.02 1 

Degree of Irregularity 

n l  

I Relative Effect of Obstructions I Negligible / 0.000-0.004 / I 1 1 

Channel Conditions n Value 

0.012-0.01 8 

0.025-0.032 

0.026-0.035 

0.028-0.035 

0.03-0.05 

0.04-0.07 

Material Involved 

nb 

1 I Severe / 0.04-0.06 1 1 1 1 

Concrete 

Firm Soil 

Coarse sand 

Gravel 

Cobble 

Boulder 

I 

n 2  

Cross Section Number 0.7 0 3 

7 
,005 

Smooth 

Minor 

Moderate 

I I 

I 
1 

Large 1 0.025-0.05 / 0 . o i ~ g  I 

6'. 0 

LB 

, 0 3 ~  

0 

0.001-0.005 -- 
0.006-0.01 

Minor ( 0.005-0.015 

Appreciable 1 0.02-0.03 

Vegetation 

n3 

I I Very Large 1 0.05-0.10 1 1 1 

. ~37 
PP 

Channel 

# a s  

, 00s 

, 1 
I 

I 

Small 

Medium 

RB 

.O 30 

. C ? O ~  

0.002-0.01 

0.01-0.025 
0 6  3 
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PROJECT DATA 
Project Title: TRIB T-12 FLOODPLAIN DELINEATION 
Project File : T-12.prj 
Run Date and Time: 9/6/2000 9:38:04 AM 

Project in English units 

Project Description: 
HEC-RAS MODEL FOR TRIBUTARY 12 

PLAN DATA 

Plan Title: HEC-RAS MODEL FOR TRIBUTARY 12 
Plan File : y:\Mc-18\RAS FCD Disk\HEC-RAS\T-12\T-12.p02 

Geometry Title: Base Conditions Geometry 
Geometry File : y:\Mc-18\RAS FCD Disk\HEC-RAS\T-12\T-12.G01 

Flow Title : 2 Flow Profiles 
Flow File : y:\Mc-18\RAS FCD Disk\HEC-RAS\T-12\T-12.F01 

Plan Summary Information: 
Number of: Cross Sections = 21 Mulitple Openings = 0 

Culverts = 1 Inline Weirs = 0 
Bridges = 0 

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

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

FLOW DATA 

Flow Title: 2 Flow Profiles 
Flow File : y:\Mc-l8\RAS FCD Disk\HEC-RAS\T_12\T-12.F01 

Flow Data (cfs) 

River Reach RS 
TRIBUTARY 12 TRIBUTARY 12 1.416 

PF 1 
2255 
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Boundary Conditions 

River Reach Profile 

TRIBUTARY 12 TRIBUTARY 12 PF 1 
TRIBUTARY 12 TRIBUTARY 12 PF 2 

Upstream Downstream 

Normal S = .017 
Normal S = .017 

GEOMETRY DATA 

Geometry Title: Base Conditions Geometry 
Geometry File : y:\Mc-18\RAS FCD Disk\HEC-RAS\T-12\T-12.G01 

CROSS SECTION RIVER: TRIBUTARY 12 
REACH: TRIBUTARY 12 RS: 1.416 

INPUT 
Description: 
Station Elevation Data 

Sta Elev Sta 
9712 2170 9728.72 

9824.92 2160 9850.78 
9921.74 2150 9961.11 

10092.44 2154 10121.9 
10182.44 216410203.72 

I 

nun= 2 4 
Elev Sta Elev Sta Elev Sta Elev 
2168 9750.73 2166 9775.63 2164 9800.15 2162 
2158 9870.07 2156 9883.32 2154 9901.59 2152 
2148 9983.46 214810004.43 215010059.79 2152 
215610139.29 215810156.49 216010167.37 2162 
216610211.02 216810218.52 2170 

Manning's n Values nun= 3 
Sta n Val Sta n Val Sta n Val 
9712 .065 9921.74 .0410004.43 .065 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9850.7810139.29 468.12 499.87 530.38 .1 .3 

CROSS SECTION OUTPUT Profile #PF 1 

E.G. Elev (ft) 
Vel Head (ft) 
W.S. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C & E Loss (ft) 

Element 
Wt. n-Val. 
Reach Len. (ft) 
Flow Area (sq ft) 
Area (sq ft) 
Flow (cfs) 
Top Width (ft) 
Avg. Vel. (ft/s) 
Hydr. Depth (ft) 
Conv. (cfs) 
Wetted Per. (ft) 
Shear (lb/sq ft) 
Stream Power (lb/ft s) 
Cum Volume (acre-ft) 
Cum SA (acres) 

Left OB Channel Right OB 
0.041 

468.12 499.87 530.38 
281.82 
281.82 - 

2255.00 
142.08 
8.00 
1.98 

18416.9 
142.33 
1.85 

14.83 
54.44 
26.34 

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

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

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

CROSS SECTION OUTPUT Profile #PF 2 

E.G. Elev (ft) 2152.57 Element Left C 3  Channel Rlght OB 
Vel Head (ft) 0.99 Wt. n-Val. 0.041 
W.S. Elev (ft) 2151.57 Reach Len. (ft) 468.12 499.87 530.38 
Crit W.S. (ft) 2151.57 Flow Area (sq ft) 281.82 
E.G. Slope (ft/ft) 0.014992 Area (sq ft) 281.82 
Q Total (cfs) 2255.00 Flow (cfs) 2255 .OO 
Top Width (ft) 142.08 Top Width (ft) 142.08 
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Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C & E Loss (ft) 

T-12 
Avg. Vel. (ft/s) 
Hydr. Depth (ft) 
Conv. (cfs) 
Wetted Per. (ft) 
Shear (lb/sq ft) 
Stream Power (lb/ft s) 
Cum Volume (acre-ft) 
Cum SA (acres) 

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

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

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

FLOW DISTRIBUTION OUTPUT Profile #PF 1 

Left Sta Right Sta Flow Area W.P. %conv. HydrD. vklocity 
(ft) ( f t (cfs) (sq ft) (ft) (ft) (ft/S) 
LB 9850.78 9946.95 454.06 68.26 41.17 20.14 1.66 6.65 
9946.95 10043.12 1800.71 213.13 96.31 79.85 2.22 8.45 - 
10043.12 RB 10139.29 0.23 0.43 4.85 0.01 0.09 0.54 

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

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

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

FLOW DISTRIBUTION OUTPUT Profile #PF 2 

Left Sta Right Sta Flow Area W.P. %Conv. HydrD. Velocity 
(ft) ( f t (cfs) (sq ft) (ft) (it) (ft/s) 
LB 9850.78 9946.95 454.06 68.26 41.17 20.14 1.66 6.65 
9946.95 10043.12 1800.71 213.13 96.31 79.85 2.22 8.45 
10043.12 _RB 10139.29 0.23 0.43 4.85 0.01 0.09 0.54 

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

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

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

CROSS SECTION RIVER: TRIBUTARY 12 
REACH: TRIBUTARY 12 RS: 1.321 

INPUT 
Description: 
Station Elevation Data 

Sta Elev Sta 
9776 2160 9787.41 

9835.63 2150 9848.58 
9896.56 2140 9898.08 
9987.68 2140 10021.9 

10104.82 2146 10122.2 
10205.26 215610221.71 
10263.67 216610276.56 

num= 3 3 
Elev Sta 
2158 9798.93 
2148 9867.41 
2140 9962.87 
214010025.47 
214810142.13 
215810233.89 
216810289.18 

Elev Sta Elev Sta Elev 
2156 9810.53 2154 9822.58 2152 
2146 9880.7 2144 9889.3 2142 
2140 9974.88 2138 9977.18 2138 
214010048.37 214210074.41 2144 
215010165.69 215210186.61 2154 
216010213.03 216210252.71 2164 
2170 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 
9776 .065 9962.87 .04 9987.68 .065 



T-12 
Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 

9867.4110104.82 526.06 513.73 500.38 .1 .3 

CROSS SECTION OUTPUT 

E.G. Elev (ft) 
Vel Head (ft) 
W.S. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C & E Loss (ft) 

Profile #PF 1 

Element 
Wt. n-Val. 
Reach Len. (ft) 
Flow Area (sq ft) 
Area (sq ft) 
Flow (cfs) 
Top Width (ft) 
Avg. Vel. (ft/s) 
Hydr. Depth (ft) 
Conv. (cfs) 
Wetted Per. (ft) 
Shear (lb/sq ft) 
Stream Power (lb/ft s) 
Cum Volume (acre-ft) 
Cum SA (acres) 

Left OB Channel Right 08 
0.055 

526.06 513.73 500.38 
386.22 

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

CROSS SECTION OUTPUT Profile #PF 2 

E.G. Elev (ft) 
Vel Head (ft) 
W.S. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C & E Loss (ft) 

Element Left OB 
Wt. n-Val. 
Reach Len. (ft) 526.06 
Flow Area (sq ft) 
Area (sq ft) 
Flow (cfs) 
Top Width (ft) 
Avg. Vel. (ft/s) 
Hydr. Depth (ft) 
Conv. (cfs) 
Wetted Per. (ft) 
Shear (lb/sq ft) 
Stream Power (lb/ft s) 
Cum Volume (acre-ft) 
Cum SA (acres) 

Channel Right OB 
0.055 
513.73 500.38 
386.22 
386.22 

2255.00 
166.63 
5.84 
2.32 

18713.8 
167.41 
2.09 
12.21 
50.60 
24.57 

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

FLOW DISTRIBUTION OUTPUT Profile #PF 1 

Left Sta Right Sta Flow Area W.P. RConv. HydrD. Velocity 
(ft) (ft) (cfs) (sq ft) (ft) (ft) (ft/S) 
LB 9867.41 9946.55 615.00 132.65 59.45 27.27 2.24 4.64 
9946.55 10025.68 1538.01 219.95 79.49 68.20 2.78 6.99 
10025.68 RB 10104.82 101.99 33.62 28.48 4.52 1.19 3.03 

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

FLOW DISTRIBUTION OUTPUT Profile #PF 2 

Left Sta Right Sta Flow Area W.P. % Conv. Hydr D. Velocity 
(ft) (ft) (cfs) (sq ft) (ft) (ft) (ft/s) 
LB 9867.41 9946.55 615.00 132.65 59.45 27.27 2.24 4.64 
9946.55 10025.68 1538.01 219.95 79.49 68.20 2.78 6.99 
10025.68 RB 10104.82 101.99 33.62 28.48 4.52 1.19 3.03 

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

CROSS SECTION RIVER: TRIBUTARY 12 
REACH: TRIBUTARY 12 RS: 1.226 
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INPUT 
Description: 
Station Elevation Data 

Sta Elev Sta 
9734 2150 9750.74 

9833.15 2140 9855.02 
9999.17 213010015.25 

10069.05 213810090.62 
10166.84 214810178.07 
10235.65 215810249.95 

num= 2 7 
Elev Sta Elev Sta Elev Sta Elev 
2148 9768.45 2146 9786.14 2144 9807.89 2142 
2138 9875.57 2136 9898.54 2134 9972.01 2132 
213010025.95 213210033.25 213410047.08 2136 
214010114.18 214210133.38 214410154.26 2146 
215010192.74 215210208.03 215410222.98 2156 
2160 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 
9734 .065 9972.01 .0410025.95 .065 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9855.0210069.05 512.71 503.76 501.5 .1 .3 

CROSS SECTION OUTPUT Profile #PF 1 

E.G. Elev (ft) 
Vel Head (ft) 
W.S. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C & E Loss (ft) 

Element Left 0B 
Wt. n-Val. 
Reach Len. (ft) 512.71 
Flow Area (sq ft) 
Area (sq ft) 
Flow (cfs) 
Top Width (ft) 
Avg. Vel. (ft/s) 
Hydr. Depth (ft) 
Conv. (cfs) 
Wetted Per. (ft) 
Shear (lb/sq ft) 
Stream Power (lb/ft s) 
Cum Volume (acre-ft) 
Cum SA (acres) 

Channel , 

0.043 ' 
503.76 
278.84 
278.84 

2255.00 
137.44 
8.09 
2.03 

17983.7 
138.01 
1.98 
16.04 
46.68 
22.77 

Right OB 

501.50 

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

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

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

CROSS SECTION OUTPUT Profile #PF 2 

E.G. Elev (ft) 
Vel Head (ft) 
W.S. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
MinChEl (ft) 
Alpha 
Frctn Loss (ft) 
C & E Loss (ft) 

Element Left OB 
Wt. n-Val. 
Reach Len. (ft) 512.71 
Flow Area (sq ft) 
Area (sq ft) 
Flow (cfs) 
Top Width (ft) 
Avg. Vel. (ft/s) 
Hydr. Depth (ft) 
Conv. (cfs) 
Wetted Per. (ft) 
Shear (lb/sq ft) 
Stream Power (lb/ft s) 
Cum Volume (acre-f t) 
Cum SA (acres) 

Channel Right OB 
0.043 
503.76 501.50 
278.84 
278.84 
2255.00 
137.44 
8.09 
2.03 

17983.7 
138.01 
1.98 
16.04 
46.68 
22.77 

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

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

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

FLOW DISTRIBUTION OUTPUT Profile #PF 1 
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T-12 
Left Sta Right Sta Flow Area W.P. 8Conv. HydrD. Velocity 
(ft) (ft) (cfs) (sq ft) (ft) (ft) (ft/s) 
LB 9855.02 9926.36 26.25 14.78 29.54 1.16 0.50 1.78 
9926.36 9997.71 1031.64 149.21 71.43 45.75 2.09 6.91 
9997.71 RB 10069.05 1197.11 114.84 37.04 53.09 3.14 10.42 

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

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

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

FLOW DISTRIBUTION OUTPUT Profile #PF 2 

Left Sta Right Sta Flow Area W.P. %Conv. HydrD. Velocity 
(ft) (ft) (cfs) (sq ft) (ft) (ft) (ft/s) 
LB 9855.02 9926.36 26.25 14.78 29.54 1.16 0.50 1.78 
9926.36 9997.71 1031.64 149.21 71.43 45.75 2.09 6.91 
9997.71 RB 10069.05 1197.11 114.84 37.04 53.09 3.14 10.42 

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

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

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

CROSS SECTION RIVER: TRIBUTARY 12 
REACH: TRIBUTARY 12 RS: 1.132 

INPUT 
Description: 
Station Elevation Data 

Sta Elev Sta 
9624 2142 9660.39 

9810.63 2132 9836.99 
10022.53 212210023.47 
10082.69 2130 10103.2 
10191.05 214010209.08 
10255.53 215010275.56 
10354.21 215610376.82 
10401.45 216410410.82 

num= 3 8 
Elev Sta 
2140 9681.12 
2130 9856.7 
212210031.18 
213210124.77 
214210215.61 
215210307.82 
215810385.02 
216210426.76 

Elev Sta 
2138 9714.13 
2128 9886.64 
212410046.35 
2134 10147.6 
214410224.41 
215410323.21 
216010390.37 
2162 

Elev ~ t a  
2136 9779.89 
2126 9923.79 
212610064.43 
213610170.92 
214610238.75 
215210334.92 
216210395.56 

Elev 
2134 
2124 
2128 
2138 
2148 
2154 
2164 

Manning's n Values num= 3 
Sta n Val Sta nVal Sta n Val 
9624 .065 9923.79 .0410031.18 .065 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9836.99 10103.2 494.01 495 4 95 .1 .3 

CROSS SECTION OUTPUT Profile #PF 1 

E.G. Elev (ft) 
Vel Head (ft) 
W.S. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C & E Loss (ft) 

Element Left OB 
Wt. n-Val. 
Reach Len. (ft) 494.01 
Flow Area (sq ft) 
Area (sq ft) 
Flow (cfs) 
Top Width (ft) 
Avg. Vel. (ft/s) 
Hydr. Depth (ft) 
Conv. (cfsi 
Wetted Per. (ft) 
Shear (lb/sq ft) 
Stream Power (lb/ft s) 
Cum Volume (acre-ft) 
Cum SA [acres) 

Channel Right OB 
0.041 
495.00 495.00 
299.35 
299.35 

2255.00 
146.72 
7.53 
2.04 

19046.0 
147.13 
1.78 
13.41 
43.34 
21.13 
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T-12 
Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross 

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

CROSS SECTION OUTPUT Profile #PF 2 

E.G. Elev (ft) 
Vel Head (ft) 
W.S. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C & E Loss (ft) 

Element I 
Wt. n-Val. 
Reach Len. (ft) 
Flow Area (sq ft) 
Area (sq ft) 
Flow (cfs) 
Top Width (ft) 
Avg. Vel. (ft/s) 
Hydr. Depth (ft) 
Conv. (cfs) 
Wetted Per. (ft) 
Shear (lb/sq ft) 
Stream Power (lb/ft s) 
Cum Volume (acre-ft) 
Cum SA (acres) 

'eft OB Channel Right OB 
0.041 

494.01 495.00 495.00 
299.35 
299.35 
2255.00 
146.72 
7.53 
2.04 

19046.0 
147.13 
1.78 

13.41 
43.34 
21.13 

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

FLOW DISTRIBUTION OUTPUT Profile #PF 1 

Left Sta Right Sta Flow Area W.P. % Conv. Hydr D. Velocity 
( f t (ft) (cfs) (sq ft) (ft) ( f t) (ft/s) 
LB 9836.99 9925.73 63.80 23.94 29.90 2.83 0.80 2.66 
9925.73 10014.46 1719.46 216.64 88.76 76.25 2.44 7.94 
10014.46 RB 10103.20 471.74 58.77 28.47 20.92 2.09 8.03 

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

FLOW DISTRIBUTION OUTPUT Profile #PF 2 

Left Sta Right Sta Flow Area W. P. % Conv. Hvdr D. Velocity 

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

CROSS SECTION RIVER: TRIBUTARY 12 
REACH: TRIBUTARY 12 RS: 1.038 

INPUT 
Description: 
Station Elevation Data 

Sta Elev Sta 
9668 2136 9723.32 

9826.62 2126 9845.35 
10024.69 211610042.56 
10094.38 211210096.48 
10159.42 212210173.72 
10247.9 212810264.12 

10311.16 213810322.27 

nun= 32 
Elev Sta Elev Sta Elev Sta Elev 
2134 9758.08 2132 9786.24 2130 9808.43 2128 
2124 9865.13 2122 9889.82 2120 9910.38 2118 
2114 10050.6 2114 10072.7 211410078.77 2112 
211410098.58 211610100.68 211810125.58 2120 
212410184.89 212410194.68 212410218.3 2126 
213010277.79 213210291.45 213410301.84 2136 
2140 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 
9668 .065 10072.7 .0410094.38 .065 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9865.1310173.72 490.92 491 4 91 . i .3 

CROSS SECTION OUTPUT Profile tPF 1 

E.G. Elev (ft) 2118.08 Element Left CB Channel Right OB 
?age 7 



Vel Head (ft) 
W.S. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C & E Loss (ft) 

T-12 
Wt. n-Val. 
Reach Len. (f t) 
Flow Area (sq ft) 
Area (sq ft) 
Flow (cfs) 
Top Width (ft) 
Avg. Vel. (ft/s) 
Hydr. Depth (ft) 
Conv. (cfs) 
Wetted Per. (ft) 
Shear (lb/sq ft) 
Stream Power (lb/ft s) 
Cum Volume (acre-ft) 
Cum SA (acres) 

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

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

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

- 

CROSS SECTION OUTPUT Profile #PF 2 

E.G. Elev (ft) 
Vel Head (ft) 
W-S. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total '(cfs) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C & E Loss (ft) 

Element Left OB 
Wt. n-Val. 
Reach Len. (ft) 490.92 
Flow Area (sq ft) 
Area (sq ft) 
Flow (cfs) 
Top Width (ft) 
Avg. Vel. (ft/s) 
Hydr. Depth (ft) 
Conv. (cfs) 
Wetted Per. (ft) 
Shear (lb/sq ft) 
Stream Power (lb/ft s) 
Cum Volume (acre-ft) 
Cum SA (acres) 

Channel Right OB 
0.048 

- 
Warning: The energy equation could not be balanced within the specified number of iterations. The 

program selected the water surface that had the least amount of error between computed 
and assumed values. 

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

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

FLOW DISTRIBUTION OUTPUT Profile #PF 1 

Left Sta Right Sta Flow Area W.P. 3 Conv. Hydr D. Velocity 
(ft) (ft) (cfs) (sq ft) (ft) (ft) (ft/S) 
LB 9865.13 9967.99 0.01 0.05 2.41 0.00 0.02 0.25 
9967.99 10070.86 640.59 152.72 102.98 28.41 1.48 4.19 
10070.86 RB 10173.72 1614.40 121.97 31.14 71.59 4.23 13.24 

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

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

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

FLOW DISTRIBUTION OUTPUT Profile #PF 2 

Left Sta Right Sta Flow Area W.?. i Conv. Hydr D. Veloclty 
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Warning: The energy equation could not be balanced within the specified number of iterations. The 
program selected the water surface that had the least amount of error between computed 
and assumed values. 

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

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

CROSS SECTION RIVER: TRIBUTARY 12 
REACH: TRIBUTARY 12 RS: 0.942 

INPUT 
Description: 
Station Elevation Data 

Sta Elev Sta 
9642 2128 9689.15 

9842.87 2120 9862.57 
9924.57 - 2110 9930.14 
9980.59 210610023.47 
10210.96 211610224.52 
10298.21 212210317.27 

num= 2 9 I 

Elev Sta Elev Sta Elev Sta Elev ' ,  

2128 9754.22 2126 9803.77 2124 9826.47 2122 
21189876.79 21169896.03 21149916.05 2112 
2108 9933.73 2106 9937.33 2104 9958.04 2104 
210810078.45 211010154.31 211210187.51 2114 
211810248.56 212010258.26 212210263.98 2122 
212410322.67 212610328.26 2128 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 
9642 .065 9933.73 .04 9980.59 .065 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan 
9876.7910210.96 521 528.21 562.47 .1 . 3  

CROSS SECTION OUTPUT Profile #PF 1 

E.G. Elev (ft) 
Vel Head (ft) 
W.S. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C & E LOSS (ft) 

Element Left OB 
Wt. n-Val. 
Reach Len. (ft) 521.00 
Flow Area (sq ft) 
Area (sq ft) 
Flow (cfs) 
Top Width (ft) 
Avg. Vel. (ft/s) 
Hydr. Depth (ft) 
Conv. (cfs) 
Wetted Per. (ft) 
Shear (lb/sq ft) 
Stream Power (lb/ft s) 
Cum Volume (acre-f t) 
Cum SA (acres) 

Channel Right OB 
0.042 
528.21 562.47 
257.15 
257.15 

2255.00 
108.17 
8.77 
2.38 

18765.3 
109.44 
2.12 
18.58 
37.08 
18.17 

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

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

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

CROSS SECTION OUTPUT Profile #PF 2 

E.G. Elev (ft) 
Vel Head (ft) 
W.S. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 

2109.68 Element 
1.19 Wt. n-Val. 

2108.49 ReachLen. (ft) 
2108.49 Flow Area (sq ft) 

0.014440 Area (sq ft) 
2255.00 Flow (cfs) 
108.17 Top Wldth (ftr 
8.77 Avg. Vel. (ft/s) 
4.49 Hydr. Depth (2:) 

Paqe 9 

Left 03 Channel Right OB 
0.042 

521.00 528.21 562.47 
257.15 
257.15 
2255.00 
108.17 
8.77 
2.38 



T-12 
Conv. Total (cfs) 18765.3 Conv. (cfs) 
Length Wtd. (ft) 528.21 Wetted Per. (ft) 
MinChEl (ft) 2104 .OO Shear (lb/sq ft) 
Alpha 1.00 Stream Power (lb/ft s) 
Frctn Loss ift) 7.29 Cum Volume (acre-ft) 
C & E Loss (ft) 0.08 CumSA (acres) 

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

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

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

FLOW DISTRIBUTION OUTPUT Profile #PF 1 

Left Sta Right Sta Flow Area W.P. % Conv. Hvdr D. Velocitv 

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

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

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

FLOW DISTRIBUTION OUTPUT Profile #PF 2 

Left Sta Right Sta Flow Area W.P. % Conv. Hydr D. Velocity 
( f t) (ft) (cfs) (sq ft) (ft) (ft) (ft/S) 
LB 9876.79 9988.18 2117.96 207.50 60.63 93.92 3.49 10.21 
9988.18 10099.57 137.04 49.65 48.81 6.08 1.02 2.76 

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

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

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

CROSS SECTION RIVER: TRIBUTARY 12 
REACH: TRIBUTARY 12 RS: 0.847 

INPUT 
Description: 
Station Elevation Data num= 2 6 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
9634 2118 9693.7 2116 9720.61 2114 9747.77 2112 9779.96 2110 

9808.57 2108 9833.66 2106 9863.11 2104 9927.54 2102 9965.44 2100 
9979.18 2100 9979.68 2100 9995.15 209810016.64 2098 10092.4 2100 
10124.9 210210140.12 210410152.92 210610165.77 2108 10179.7 2110 
10195.31 211210210.88 211410225.33 211610215.91 211810268.09 2120 
10290.83 2122 

Manning's n Values num= 3 
Sta n Val Sta nVal Sta n Val 
9634 .065 9979.18 .035 10092.4 ,065 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Espan 
9808.5710165.77 503.85 500 504 .1 .3 

CROSS SECTION OUTPUT Profile #PF 1 

E.G. Elev (ft) 2102.01 Element Left 08 Channel Right OB 
Vel Head (ft) 0.91 Wt. n-Val. 0.036 
W.S. Elev (ft) 2101.10 Reach Len. (ft) 503. a 5  500.00 504.00 
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Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C & E LOSS (ft) 

T-12 
Flow Area (sq ft) 
Area (sq ft) 
Flow (cfs) 
Top Width (ft) 
Avg. Vel. (ft/s) 
Hydr. Depth (ft) 
Conv. (cfs) 
Wetted ?er. (ft) 
Shear (lb/sq ft) 
Stream Power (lb/ft s) 
Cum Volume (acre-ft) 
Cum SA (acres) 

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

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

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

CROSS SECTION OUTPUT Profile #PF 2 

E.G. Elev (ft) 
Vel Head (ft) 
W.S. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C & E Loss (ft) 

Element I 
Wt. n-Val. 
Reach Len. (ft) 
Flow Area (sq ft) 
Area (sq ft) 
Flow (cfs) 
Top Width (ft) 
Avg. Vel. (ft/s) 
Hydr. Depth (ft) 
Conv. (cfs) 
Wetted Per. (ft) 
Shear (lb/sq ft) 
Stream Power (lb/ft s) 
Cum Volume (acre-ft) 
Cum SA (acres) 

,eft 08 Channel Right OB 
0.036 

503.85 500.00 504.00 
294.41 
294.41 
2255.00 
165.52 
7.66 
1.78 

19633.7 
165.74 
1.46 
11.20 
33.73 
16.51 

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

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

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

FLOW DISTRIBUTION OUTPUT Pr0fiJ.e #?F 1 

Left Sta Right Sta Flow Area W.P. % Conv. Hydr D. Velocity 
( f t) (ft) (cfs) (sq ft) (ft) (ft) (ft/s) 
9927.64 10046.70 1712.08 207.04 102.19 75.92 2.03 8.27 
10046.70 RB 10165.77 542.92 87.37 63.55 24.08 1.38 6.21 

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

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

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

FLOW DISTRIBUTION OUTPUT Profile #PF 2 

Left Sta Right Sta Flow Area W.P. % Conv. Hydr D. Velocity 
(ft) (ft) (cfs) (sq ft\ ( ft) ( ft ) (ft/s) 
9927.64 10046.70 1712.08 207.04 102.19 75.92 2.03 8.27 
10046.70 RB 10165.77 542.92 87.3- 63.55 24.08 1.38 6.21 

Warning: The energy equation could not be bala?,-?d r.il;hin the specified number of iterations. The 
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T-12 
program used critical depth for the water surface and continued on with the calculations. 

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

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

CROSS SECTION RIVER: TRIBUTARY 12 
REACH: TRIBUTARY 12 RS: 0.753 

INPUT 
Description: 
Station Elevation Data num= 3 2 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
9630 2106 9662.66 2104 9691.48 2102 9725.19 2100 9755.25 2098 

9780.53 20969824.22 20949907.78 20929929.69 20909937.59 2090 
9975.84 2090 9980.15 2088 9984.31 2086 9991.16 2086 9995.73 2088 

10001.15 209010007.33 209210026.81 209410048.54 209610071.22 2098 
10094.75 210010118.75 210210141.63 210410165.77 210610187.99 2108 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 
9630 .065 9975.84 .03510001.15 .065 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9755.2510071.22 280 280 280 .1 . 3  

CROSS SECTION OUTPUT Profile #PF 1 

E.G. Elev (ft) 
Vel Head (ft) 
W.S. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C & E Loss (ft) 

Element Left 09 
Wt. n-Val. 
Reach Len. (ft) 280.00 
Flow Area (sq ft) 
Area (sq ft) 
Flow (cfs) 
Top Width (ft) 
Avg. Vel. (ft/s) 
Hydr. Depth (ft) 
Conv. (cfs) 
Wetted Per. (ft) 
Shear (lb/sq ft) 
Stream Power (lb/ft s) 
Cum Volume (acre-ft) 
Cum SA (acres) 

Channel Right OB 
0.042 
280.00 280.00 
258.62 
258.62 

2255.00 
111.41 
8.72 
2.32 

18139.2 
113.51 
2.20 

-- 19.17 
30.56 
14.92 

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

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

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

CROSS SECTION OUTPUT Profile #PF 2 

E.G. Elev (ft) 
Vel Head (ft) 
w.S. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C & E Loss (ft) 

Element 
Wt. n-Val. 
Reach Len. (ft) 
Flow Area (sq it) 
Area (sq ft) 
Flow (cfs) 
Top Wldth (ft) 
Avg. Vel. (fi/s) 
Hydr. Depth ift) 
Conv. (cfs) 
Wetted Per. ift) 
Shear (lb/sq ft) 
Stream Power (lb/ft s) 
Cum Volume (acre-ft) 
Cum SA (acres) 

Left 09 Channel Right OB 
0.042 

280.00 280.00 280.00 
258.62 
258.62 

2255.00 
111.41 
8.72 
2.32 

18139.2 
113.51 
2.20 
19.17 
30.56 
14.92 



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

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

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

FLOW DISTRIBUTION OUTPUT Profile #PF 1 

Left Sta Right Sta Flow Area W.P. % Conv. Hydr D. Velocity 
(ft) ( f t (cfs) (sq ft) (ft) (ft) (ft/s) 
9860.57 9965.90 422.93 108.81 67.83 18.76 1.61 3.89 
9965.90 RB 10071.22 1832.07 149.81 45.68 81.24 3.43 12.23 

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

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

Warning: During the standard step iterations, when the assumed water surface was set' $qua1 to critical 
depth, the calculated water surface came back below critical depth. This indicates that there 
is not a valid subcritical answer. The program defaulted to critical depth. 

FLOW DISTRIBUTION OUTPUT Profile #PF 2 

Left Sta Right Sta Flow Area W.P. %Conv. HydrD. Velocity 
(ft) (ft) (cfs) (sq ft) (ft) (ft) (ft/s) 
9860.57 9965.90 422.93 108.81 67.83 18.76 1.61 3.89 
9965.90 RB 10071.22 1832.07 149.81 45.68 81.24 3.43 12.23 

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

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

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

CROSS SECTION RIVER: TRIBUTARY 12 
REACH: TRIBUTARY 12 RS: 0.701 
- 
INPUT 
Description: 
Station Elevation Data 

Sta Elev Sta 
9650 2104 9695.58 

9780.48 2094 9798.77 
9977.06 2085 9987.78 
10063.98 208410067.13 
10086.57 208810089.19 
10123.31 209610151.29 

num= 3 6 
Elev Sta Elev Sta Elev Sta Elev 
2102 9725.03 2100 9748.81 2098 9763.64 2096 
2092 9826.48 2090 9950.89 2088 9970.11 2086 
208410002.02 208410017.93 208610040.89 2086 
2082 10078.7 208210081.35 208410083.97 2086 
209010090.58 209210091.82 209210100.11 2094 
209810174.58 210010186.51 210210208.45 2104 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 
9650 .065 9950.89 .03510086.57 ,065 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan 
9826.4810086.57 215 -- ??0 220 .l .3 

CROSSSECTIONOUTPUT Profile#PFl 

E.G. Elev (ft) 
Vel Head (ft) 
W.S. Elsv (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/s) 

2088.07 Element 
1.00 Wt. n-Val. 

2087.07 Reach Len. ~ f t )  
2086.96 Flow Arsa isq ft) 

0.012505 Area (sq fz! 
2255.00 Flow (cfs) 
125.52 Top W1d:n (ft) 
8.02 Avg. Vsl. if~/s) 
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Left OB Channel Right 08 
0.035 

215. 00 220.00 220.00 
281.29 
281.29 
2255.00 
125.52 
8.02 
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Max Chl Dpth (ft) 5.07 Hydr. Depth (ft) 
Conv. Total (cfs) 20165.3 Conv. (cfs) 
Length Wtd. (ft) 220.00 Wetted Per. (ft) 
Min Ch El (ft) 2082.00 Shear (lb/sq ft) 
Alpha 1.00 Stream Power (lb/ft s) 
Frctn Loss (ft) 2.57 Cum Volume (acre-ft) 
C & E Loss (ft) 0.01 Cum SA (acres) 

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

CROSS SECTION OUTPUT Profile XPF 2 

E.G. Elev (ft) 
Vel Head (ft) 
W.S. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C & E Loss (ft) 

Element 1 
Wt. n-Val. 
Reach Len. (ft) 
Flow Area (sq ft) 
Area (sq ft! 
Flow (cfs) 
Top Width (ft) 
Avg. Vel. (ft/s) 
Hydr. Depth (ft) 
Conv. (cfs) 
Wetted Per. (ft) 
Shear (lb/sq ft) 
Stream Power (lb/ft s) 
Cum Volume (acre-ft) 
Cum SA (acres) 

;eft OB Channel Right OB 
0.035 

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

FLOW DISTRIBUTION OUTPUT Profile #PF 1 

Left Sta . Right Sta Flow Area W.P. %Conv. HydrD. Velocity 
(ft) (ft) (cfs) (sq ft) (it) (ft) (ft/s) 
9913.18 9999.87 613.02 81.06 40.21 27.18 2.02 7.56 
9999.87 RB 10086.57 1641.98 200.24 87.99 72.82 2.34 8.20 

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

FLOW DISTRIBUTION OUTPUT Profile #PF 2 

Left Sta Right Sta Flow Area W.P. % Conv. Hydr D. Velocity 
( f t) (ft) (CfS! (sq ft) (ft) (ft) (ft/S) 
9913.18 9999.87 613.02 81.06 40.21 27.18 2.02 7.56 
9999.87 RB 10086.57 1641.98 200.24 87.99 72.82 2.34 8.20 

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

CROSS SECTION RIVER: TRIBUTARY 12 
REACH: TRIBUTARY 12 RS: 0.659 

INPUT 
Description: 
Station Elevation Data 

Sta Elev Sta 
9652 2100 9693.64 

9792.05 2090 9820.4 
9937.98 2084 9978 
10033.58 208410049.32 
10152.5 209410170.41 
10262.7 210010291.48 

num= 3 0 
Elev Sta Elev Sta Elev Sta Elev 
2098 9719.67 2096 9745.57 2094 9771.47 2092 
2088 9857.15 2086 9900.03 2084 9936.32 2084 
2082 9982.68 208010000.08 208010026.96 2082 
208610074.47 208810106.68 209010133.58 2092 
209610197.17 209810219.04 209810251.8 2098 
210210317.62 210410318.92 210610391.97 2108 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 
9652 .065 9937.98 .03510033.58 .065 
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Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 

9792.0510106.68 500 500 500 .1 .3 

CROSS SECTION OUTPUT Profile #PF 1 

E.G. Elev (ft) 
Vel Head (ft) 
W.S. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C & E LOSS (ft) 

Element 
Wt. n-Val. 
Reach Len. (ft) 
Flow Area (sq ft) 
Area (sq ft) 
Flow (cfs) 
Top Width (ft) 
Avg. Vel. (ft/s) 
Hydr. Depth (ft) 
Conv. (cfs) 
Wetted Per. (ft) 
Shear (lb/sq ft) 
Stream Power (lb/ft s) 
Cum Volume (acre-ft) 
Cum SA (acres) 

Left OB Channel Right OB 
0.035 

500.00 500.00 500.00 
283.02 
283.02 
2255.00 
148.53 
7.97 
1.91 

21664.3 
149.41 

1.28 
10.21 
27.40 
13.47 

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

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

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

CROSS SECTION OUTPUT Profile #PF 2 

E.G. Elev (ft) 
Vel Head (ft) 
W.S. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C & E LOSS (ft) 

Element 
Wt. n-Val. 
Reach Len. (f t) 
Flow Area (sq ft) 
Area (sq ft) 
Flow (cfsl 
Top Width ( ft) 
Avg. Vel. (ft/s) 
Hydr. Depth (ft) 
Conv. (cfs) 
Wetted Per. (ft) 
Shear (lb/sq ft) 
Stream Power (lb/ft s) 
Cum Volume (acre-ft) 
Cum SA (acres) 

Left OB Channel Right OB 
0.035 

500.00 500.00 500.00 
283.02 
283.02 

2255.00 
148.53 
7.97 
1.91 

21664.3 
149.41 

1.28 
10.21 
27.40 
13.47 

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

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

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

FLOW DISTRIBUTION OUTPUT Profile #PF 1 

Left Sta Right Sta Flow Area W.P. % Conv. Hydr D. Velocity 
(ft) (ft) (cfs) (sq ft) (ft) (ft) (ft/S) 
LB 9792.05 9896.93 1.10 1.44 7.87 0.05 0.18 0.76 
9896.93 10001.80 1365.80 183.83 105.34 60.57 1.75 7.43 
10001.80 RB 10106.68 888.10 97.75 36.20 39.38 2.73 9.09 

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

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

Warning.: During the standard step iterations, when the assumed watsr surface was set equal to critical 
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T-12 
depth, the calculated water surface came back below critlcal depth. This indicates that there 
is not a valid subcritical answer. The program defaulted to critical depth. 

FLOW DISTRIBUTION OUTPUT Profile #PF 2 

Left Sta Right Sta Flow Area W.P. % Conv. Hydr D. Velocity 
(ft) (ft) (cfs) (sqft) (ft) (ft) (ft/s) 
LB 9792.05 9896.93 1.10 1.44 7.87 0.05 0.18 0.76 
9896.93 10001.80 1365.80 183.83 105.34 60.57 1.75 7.43 
10001.80 RB 10106.68 888.10 97.75 36.20 39.38 2.73 9.09 

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

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

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

CROSS SECTION RIVER: TRIBUTARY 12 
REACH: TRIBUTARY 12 RS: 0.564 

INPUT 
Description: 
Station Elevation Data 

Sta Elev Sta 
9599 2086 9702.53 

9972.09 2076 9985.62 
10019.48 2072 10025.3 
10073.89 208210081.66 
10125.73 209210137.32 
10193.14 210210213.04 
10370.73 2112 

num= 3 1 
Elev Sta Elev Sta Elev Sta Elev 
2084 9749.94 2082 9789.65 2080 9823.46 2078 
2074 9993.29 207210012.26 207010013.63 2070 
207410034.86 207610050.42 207810063.47 2080 
208410090.18 2086 10102.6 208810115.08 2090 
209410149.85 209610163.36 209810178.08 2100 
210410231.85 210610259.18 210810311.59 2110 

Manning's n Values num= 3 
Sta n Val Sta nVal Sta n Val 
9599 .05 9985.62 .04210034.86 .06 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9789.6510063.47 500 500 500 .1 .3 

CROSS SECTION OUTPUT Profile #PF 1 

E.G. Elev (ft) 
Vel Head (ft) 
W.S. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C & E Loss (ft) 

Element Left OB 
Wt. n-Val. 
Reach Len. (ft) 500.00 
Flow Area (sq ft) 
Area (sq ft) 
Flow (cfs) 
Top Width (ft) 
Avg. Vel. (ft/s) 
Hydr. Depth (ft) 
Conv. (cfs) 
Wetted Per. (ft) 
Shear (lb/sq ft) 
Stream Power (lb/ft s) 
Cum Volume (acre-ft) 
Cum SA (acres) 

Channel Right OB 
0.042 
500.00 500.00 
270.75 
270.75 
2255.00 
127.41 
8.33 
2.13 

22033.9 
128.85 
1.37 

11.44 
24.22 
11.88 

Warning: The energy equation could not be balanced withln the specified number 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 ft (0.15 m). This may indicate the need for 
additional cross sections. 

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

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

CROSS SECTION OUTPUT Profile #PF 2 



E.G. Elev (ft) 
Vel Head (ft) 
W.S. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C & E Loss (ft) 

T-12 
Elemenc Left 09 
Wt. n-Val. 
Reach Len. (ft) 500.00 
Flow Area (sq ft) 
Area (sq ft) 
Flow (cfs) 
Top Width (ft) 
Avg. Vel. (ft/s) 
Hydr. Depth (ft) 
Conv. (cfs) 
Wetted Per. (ft) 
Shear (lb/sq ft) 
Stream Power (lb/ft s) 
Cum Volume (acre-ft) 
Cum SA (acres) 

Channel Right OB 
0.042 

500.00 500.00 
270.75 
270.75 

2255.00 
127.41 
8.33 
2.13 

22033.9 
128.85 
1.37 
11.44 
24.22 
11.88 

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

Warning: The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need for 
additional cross sections. I I .  

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

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

FLOW DISTRIBUTION OUTPUT Profile %PF 1 

Left Sta Right Sta Flow Area W.P. %Conv. HydrD. Velocity 
(ft) ( f t (cfs) (sq ft) (ft) ( ft) (ft/s) 
9880.92 9972.20 37.20 23.12 58.62 1.65 0.39 1.61 
9972.20 RB 10063.47 2217.80 247.63 70.22 98.35 3.60 8.96 

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

Warning: The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need for 
additional cross sections. 

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

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

FLOW DISTRIBUTION OUTPUT Profile #PF 2 

Left Sta Right Sta Flow Area W.P. 9 Conv. Hydr D. Velocity 
(ft) (ft) (cfs) (sq ft) (ft) (ft) (ft/s) 
9880.92 9972.20 37.20 23.12 58.62 1.65 0.39 1.61 
9972.20 RB 10063.47 2217.80 247.63 70.22 98.35 3.60 8.96 

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

Warning: The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need for 
additional cross sections. 

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

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

CROSS SECTION RIVER: TRIBUTARY 12 
REACH: TRIBUTARY 12 RS: 0.469 

INPUT 
Description: 
Station Elevation Data num= 2 6 

Sta Elev Sta Elev Sta Elzv Sta Elev Sta Elev 
9560 2078 9676.54 2076 9693.58 2071 9743.99 2072 9781.17 2070 

9954.14 2068 9963.02 20669971.97 20619994.72 206410000.26 2066 
10005.6P 206810017.16 207010026.33 207210036.04 207410048.64 2076 
10064.24 207810078.37 2080 10095.1 738215117.55 208410133.32 2086 
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Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 
95 60 .05 9954.14 .04210005.64 .06 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9693.5810048.64 160.53 250.05 273.13 .1 .3 

CROSS SECTION OUTPUT Profile #PF 1 

E.G. Elev (ft) 
Vel Head (ft) 
W.S. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C & E Loss (ft) 

Element I 
Wt. n-Val. 
Reach Len. (ft) 
Flow Area (sq ft) 
Area (sq ft) 
Flow (cfs) 
Top Width (ft) 
Avg. Vel. (ft/s) 
Hydr. Depth (ft) 
Conv. (cfs) 
Wetted Per. (ft) 
Shear t lb/sq ft) 
Stream Power (lb/ft s) 
Cum Volume (acre-ft) 
Cum SA (acres) 

Channel 
0.044 
250.05 
441.18 
441.18 

2255.00 
236.48 

Right OB 

273.13 

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

CROSS SECTION OUTPUT Profile #PF 2 

E.G. Elev (ft) 
Vel Head (ft) 
W;S. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total icfs) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 

-- Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C & E Loss (ft) 

Element Left OB 
Wt. n-Val. 
Reach Len. (f t) 160.53 
Flow Area (sq ft) 
Area (sq ft) 
Flow (cfs) 
Top Width (ft) 
Avg. Vel. (ft/sl 
Hydr. Depth (ft) 
Conv. (cfs) 
Wetted Per. (ft) 
Shear (lb/sq ft) 
Stream Power (lb/ft s) 
Cum Volume (acre-ft) 
Cum SA (acres) 

Channel Right OB 
0.044 
250.05 273.13 
441.18 
441.18 

2255.00 
236.48 
5.11 
1.87 

31060.5 
237.82 
0.61 
3.12 
20.14 
9.79 

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

FLOW DISTRIBUTION OUTPUT Profile #PF 1 

Left Sta Right Sta Flow Area W.P. % Conv. Hydr D. Velocity 
(ft) (ft) ( ~ £ 3 )  (sq ft) (ft) (ft) (ft/s) 
LB 9693.58 9811.93 4.37 6.12 31.16 0.19 0.20 0.71 
9811.93 9930.29 275.88 125.56 118.36 12.23 1.06 2.20 
9930.29 RB 10048.64 1974.75 309.49 88.30 87.57 3.56 6.38 

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

FLOW DISTRIBUTION OUTPUT Profile #PF 2 

Left Sta Right Sta Flow Area W.P. 3 Conv. Hydr D. Velocity 
(ft) (ft) (cfs) (sq ft) ift) (ft) (ft/S) 
LB 9693.58 9811.93 4.37 6.12 31.16 0.19 0.20 0.71 
9811.93 9930.29 275.88 125.56 118.36 12.23 1.06 2.20 
9930.29 RB 10048.64 1974.75 309.49 88.30 87.57 3.56 6.38 



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

CROSS SECTION RIVER: TRIBUTARY 12 
REACH: TRIBUTARY 12 RS: 0.420 

INPUT 
Description: 
Station Elevation Data num= 20 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
9454 2078 9466.39 2078 9474.71 2078 9539.25 2076 9741.29 2074 

9760.67 2072 9774.23 2070 9783.19 2068 9859.74 2066 9958.8 2064 
9987.65 206210006.85 206210011.09 206410015.35 206610019.71 2068 

10024.22 207010095.86 207210211.62 207410225.42 207610239.83 2078 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 
9454 .05 9958.8 .04210011.09 .06 

Bank Sta: Left Right Lengths: Left Channel Right 
9741.2910024.22 118.46 118.46 118.46 

CROSS SECTION OUTPUT Profile #PF 1 

E.G. Elev (ft) 
Vel Head (ft) 
W.S. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total Acfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C & E LOSS (ft) 

CROSS SECTION OUTPUT Profile #PF 2 

E.G. Elev (ft) 
Vel Head (ft) 
W.S. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (it) 
C & E Loss (ft) 

Element 
Wt. n-Val. 
Reach Len. (ft) 
Flow Area (sq ft) 
Area (sq ft) 
Flow (cfs) 
Top Width (ft) 
Avg. Vel. (ft/s) 
Hydr. Depth (ft) 
Conv. (cfs) 
Wetted Per. (ft) 
Shear (lb/sq ft) 
Stream Power (lb/ft s) 
Cum Volume (acre-ft) 
Cum SA (acres) 

Element 
Wt. n-Val. 
Reach Len. (ft) 
Flow Area (sq ft) 
Area (sq ft) 
Flow (cfs) 
Top Width (ftl 
Avg. Vel. (ft/s) 
Hydr. Depth (ft) 
Conv. (cfs) 
Wetted Per. (ft) 
Shear (lb/sq ft) 
Stream Power (lb/ft s) 
Cum Volume (acre-ft! 
Cum SA (acres) 

Coeff Contr. Expan. 
.1 .3 

Left OB Channel Right OB 
0.049 

118.46 118.46 118.46 
1143.57 
1143.57 
2255 .OO 
249.60 
1.97 
4.58 

95174.6 
251.67 
0.16 
0.31 
15.59 
8.40 

Left OB Channel Right OB 
0.049 

118.46 118.46 118.46 
1143.57 
1143.57 
2255.00 
249.60 

1.97 
4.58 

95174.6 
251.67 
0.16 
0.31 
15.59 
8.40 

FLOW DISTRIBUTION OUTPUT Profile #PF 1 

Left Sta Rlght Sta Flow Area W.P. % Conv. Hydr D. Veloclty 
(ft) (ft) (cfs) (sq ft) (ft! (ft) (ft/S) 
LB 9741.29 9835. 60 160.96 146.12 61.34 7.14 2.39 1.10 
9835.60 9929.91 685.05 113.88 94.33 30.33 4.39 1.66 
9929.91 RB 10024.22 1409.00 583.58 96.00 62.48 6.20 2.41 

FLOW DISTRIBUTION OUTPUT Profile #PF 2 

Left Sta Right Sta Flow Area W.P. i Conv. Hydr D. Veloclty 
(ft) (ft) (cfs) (sq ft) (ft! (ft) (ft/s) 
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CULVERT RIVER: TRIBUTARY 12 
REACH: TRIBUTARY 12 RS: 0.409 

INPUT 
Description: 
Distance from Upstream XS = 10 
Deck/Roadway Width - - 75 
Weir Coefficient - 2.5 
Bridge Deck/Roadway Skew = 
Upstream Deck/Roadway Coordinates 

nun= 5 
Sta Hi Cord Lo Cord Sta Hi Cord Lo Cord Sta Hi Cord Lo Cord 
9660 2070 9720 2068 10020 2068 

10080 2070 10200 2074 

Upstream Bridge Cross Section Data 
Station Elevation Data num= 20 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
9454 2078 9466.39 2078 9474.71 2078 9539.25 2076 9741.29 2074 

9760.67 2072 9774.23 2070 9783.19 2068 9859.74 2066 9958.8 2064 
9987.65 206210006.85 206210011.09 206410015.35 206610019.71 2068 

10024.22 207010095.86 207210211.62 207410225.42 207610239.83 2078 

Manning's n Values num= 3 
Sta n Val Sta nVal Sta n Val 
9454 .05 9958.8 .04210011.09 .06 

Bank Sta: Left Right Coeff Contr. Expan. 
9741.2910024.22 .1 . 3  

Downstream Deck/Roadway Coordinates 
num= 5 
Sta Hi Cord Lo Cord Sta Hi Cord Lo Cord Sta Hi Cord Lo Cord 
9660 2070 9720 2068 10020 2068 
10080 2070 10200 2074 

Downstream Bridge Cross Section Data 
Station Elevation Data num= 12 

Sta Elev Sta - Elev Sta Elev Sta Elev Sta Elev 
9628 2074 9720 2074 9735 2072 9760 2070 9775 2068 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 
9628 .06 9996.77 .045 10017.2 .06 

Bank Sta: Left Right Coeff Contr. Expan. 
9775 10119.8 .1 . 3  

Upstream Embankment side slope - - 0 horiz. to 1.0 vertical 
Downstream Embankment side slope - 0 horiz. to 1.0 vertical 
Maximum allowable submergence for weir flow = .95 
Elevation at which weir flow begins = 2067 
Energy head used in spillway design - - 
Spillway height used in design - - 
Weir crest shape = Sroad Crested 

Number of Culverts = 1 

Culvert Name Shape Rise Span 
Culvert #l Circular 5 
FHWA Chart # 2 - Corrugated Xetal Pipe Culvert 
FHWA Scale # 1 - Headwall 
Solution Criteria = Highest U.S. EG 
Culvert Upstrm Dist Length n Value Entrance Loss Coef Exit Loss Coef 

10 8 0 .018 .5 1 
Number of Barrels = 2 
Upstream Elevation = 2059.62 
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Centerline Stations 
Sta. Sta. 
9995 10002 

Downstream Elevation = 2059.21 
Centerline Stations 

Sta. Sta. 
10002 10009 

CROSS SECTION RIVER: TRIBUTARY 12 
REACH: TRIBUTARY 12 RS: 0.398 

INPUT 
Description: 
Station Elevation Data num= 12 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
9628 2074 9720 2074 9735 2072 9760 2070 9775 2068 

9996.77 2062 9997.95 206010013.13 2060 10017.2 2062 10119.8 2068 
10142.73 207010261.78 2072 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 
9628 .06 9996.77 .045 10017.2 .06 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9775 10119.8 215 217.35 206.4 .1 .3 

CROSS SECTION OUTPUT Profile #PF 1 

E.G. Elev (ft) 
Vel Head (ft) 
W.S. Elev (ftl 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C & E Loss (ft) 

Element Left OB 
Wt. n-Val. 
Reach Len. (ft) 215.00 
Flow Area (sq ft) 
Area (sq ft) 
Flow (cf s) 
Top Width- (ft) 
Avg. Vel. (ft/s) 
Hydr. Depth (ft) 
Conv. (cfs) 
Wetted Per. (ft) 
Shear (lb/sq ft) 
Stream Power (lb/ft s) 
Cum Volume (acre-ft) 
Cum SA (acres) 

Channel Right OB 
0.052 
217.35 206.40 
339.24 
339.24 

2255.00 
182.34 
6.65 
1.86 

16427.4 
184.07 
2.17 
14.41 
13.57 
7.81 

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

CROSS SECTION OUTPUT Profile #PF 2 

E.G. Elev (ft) 
Vel Head (ft) 
W.S. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C & E Loss (ft) 

Element Left OB 
Wt. n-Val. 
Reach Len. (ft) 215.00 
Flow Area (sq ft) 
Area (sq ft) 
Flow (cfs) 
Top Width (ft) 
Avg. Vel. (ft/s) 
Hydr. Depth (ft) 
Conv. (cfs) 
Wetted Per. (ft) 
Shear (lb/sq ft) 
Stream Power (lb/ft s) 
Cum Volume (acre-f t) 
Cum SA (acres) 

Channel Right 08 
0.052 
217.35 206.40 
339.24 
339.24 

2255.00 
182.34 
6.65 
1.86 

16427.4 
184.07 
2,17 
14.41 
13.57 
7.81 

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

FLOW DISTRIBUTION OUTPUT Profile #PF 1 

Left Sta Rlght Sta Flow Area W.P. 2 Conv. Hydr D. Veloclty 
(ft) (ft) (cfs) (sq ft) (ft) ift) ift/s) 
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Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross 
section. This may indicate the need for additional cross sections. 

FLOW DISTRIBUTION OUTPUT Profile #PF 2 

Left Sta Right Sta Flow Area W.P. % Conv. Hydr D. Velocity 
(ft) (ft) (cfs) (sq ft) (fti (ft) (ft/S) 
LB 9775.00 9889.93 0.10 0.20 3.86 0.00 0.05 0.47 
9889.93 10004.87 1211.45 204.82 116.11 53.72 1.78 5.91 
10004.87 RB 10119.80 1043.46 134.22 64.10 46.27 2.11 7.77 

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

CROSS SECTION RIVER: TRIBUTARY 12 
REACH: TRIBUTARY 12 RS: 0.358 

INPUT 
Description: 
Station Elevation Data num= 14 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
9611 2070 9733.74 2068 9886.48 2062 9949.73 2060 9991.32 2060 

10004.27 206010006.63 205810009.82 205610022.56 205610030.32 2058 
10171.08 206010228.03 206210386.75 206810386.9 2068 

Manning's n Values nun= 3 
Sta n Val Sta n Val Sta n Val 
9611 .0610004.27 .04510030.32 .06 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9886.4810228.03 355.29 288.2 181.95 . 1 A .3 

CROSS SECTION OUTPUT Profile #PF 1 

E.G. Elev (ft) 
Vel Head (ft) 
W.S. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C & E Loss (ft) 

Element Left OB 
Wt. n-Val. 
Reach Len. (ft) 355.29 
Flow Area (sq ft) - 

Area (sq ft) 
Flow (cfs) 
Top Width (f t) 
Avg. Vel. (ft/s) 
Hydr. Depth (ft) 
Conv. (cfs) 
Wetted Per. (ft) 
Shear (lb/sq ft) 
Stream Power (lb/ft s) 
Cum Volume (acre-ft) 
Cum SA (acres) 

Channel Right OB 
0.052 
288.20 181.95 
348.31 
348.31 

2255.00 
252.16 

6.47 
1.38 

14893.0 
253.76 
1.96 

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

CROSS SECTION OUTPUT Profile #PF 2 

E.G. Elev (ft) 
Vel Head (ft) 
W.S. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 

Element 
Wt. n-Val. 
Reach Len. (ft) 
Flow Area (sq ft) 
Area (sq ft) 
Flow (cfs) 
Top Widtb (ft) 
Avg. Vel. (ft/s) 
Hydr. Depth (ft) 
Conv. (cfs) 
Wetted P21. (ft) 
Shear (lb/sq ft) 
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,eft 33 Channel Right OB 
0.052 

355.29 288.20 181.95 
348.31 
348.31 

2255.00 
252.16 
6.47 
1.38 

14893.0 
253.76 

1.96 



Alpha 
Frctn Loss (ft) 
C & E Loss (ft) 

T-12 
1.00 Stream Power (lb/ft s) 
5.18 Cum Volume (acre-ft) 
0.04 Cum-SA (acres) 

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

FLOW DISTRIBUTION OUTPUT Profile #PF 1 

Left Sta Right Sta Flow Area W.P. % Conv. Hydr D. Velocity 
(ft) (ft) (cfs) (sq ft) ( f t) (ft) (ft/s) 
LB 9886.48 10000.33 63.67 30.10 66.82 2.82 0.45 2.12 
10000.33 10114.18 2020.52 262.30 115.42 89.60 2.30 7.70 
10114.18 RB 10228.03 170.81 55.91 71.51 7.57 0.78 3.06 

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

FLOW DISTRIBUTION OUTPUT Profile #PF 2 

Left Sta Right Sta Flow Area W.P. %Conv. HydrD. Velocity 
(ft) (ft) (cfs) (sq ft) (ft) (ft) (ft/s) 
LB 9886.48 10000.33 63.67 30.10 66.82 -2.82 0.45 2.12 
10000.33 10114.18 2020.52 262.30 115.42 89.60 2.30 7.70 
10114.18 RB 10228.03 170.81 55.91 71.51 7.57 0.78 3.06 

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

CROSS SECTION RIVER: TRIBUTARY 12 
REACH: TRIBUTARY 12 RS: 0.303 

INPUT 
Description: 
Station Elevation Data num= 13 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
9813 20609882.28 20589898.59 20569972.69 20549991.63 2052 

10017.9 205010034.11 205010037.55 205210045.62 205410110.99 2056 
10145.79 205810167.5 206010203.92 2062 

Manning's n Values nun= 3 
Sta n Val Sta nVal Sta nVal 
9813 .06 9972.69 .04510045.62 .06 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan 
9882.2810145.79 300.8 279.25 289.41 .1 .3 

CROSS SECTION OUTPUT Profile #PF 1 

E.G. Elev (ft) 
Vel Head (ft) 
W.S. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C & E Loss (ft) 

Element Left 0B 
Wt. n-Val. 
Reach Len. (ft) 300.80 
Flow Area (sq ft) 
Area (sq ft) 
Flow (cfs) 
Top Width (ft) 
Avg. Vel. (ft/s) 
Hydr. Depth (ft) 
Conv. (cfs) 
Wetted Per. (ft) 
Shear (lb/sq ft) 
Stream Power (lb/ft s) 
Cum Volume (acre-ft) 
Cum SA (acres) 

Channel Right OB 
0.045 

279.25 289.41 
276.77 
276.77 
2255.00 
136.67 
8.15 
2.03 

18740.5 
137.66 
1.82 

14.81 
9.79 
5.44 

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

Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross 
section. Thls may indicate the need for additional cross sections. 
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Warning: During the standard step iterations, when the assumed water surface was set equal to critical 

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

CROSS SECTION OUTPUT Profile #PF 2 

E.G. Elev (ft) 
Vel Head (ft) 
W.S. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ff) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C & E Loss (ft) 

Element I 
Wt. n-Val. 
Reach Len. (ft) 
Flow Area (sq ft) 
Area (sq ft) 
Flow (cfs) 
Top Width (ft) 
Avg. Vel. (ft/s) 
Hydr. Depth (ft) 
Conv. (cfs) 
Wetted Per. (ft) 
Shear (lb/sq ft) 
Stream Power (lb/ft s) 
Cum Volume (acre-ft) 
Cum SA (acres) 

Left OB Channel 
0.045 

300.80 279.25 
276.77 
276.77 

2255.00 
136.67 
8.15 
2.03 

18740.5 
137.66 
1.82 
14.81 
9.79 
5.44 

Right OB 

289.41 

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

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

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

FLOW DISTRIBUTION OUTPUT Profile XPF 1 

Left Sta Right Sta Flow Area W.P. 9 Conv. Hydr D. Velocity 
(ft) (ft) (cfs) (sq ft) (ft) ( f t) (ft/s) 
LB 9882.28 9970.12 22.13 13.22 31.30 0.98 0.42 1.67 
9970.12 10057.95 2227.05 258.85 88.81 98.76 2.95 8.60 
10057.95 RB 10145.79 5.82 4.71 17.55 0.26 0.27 1.24 

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

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

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

FLOW DISTRIBUTION OUTPUT Profile #PF 2 

Left Sta Right Sta Flow Area W.P. % Conv. Hydr D. Velocity 
(ft) (ft) (cfs) (sq ft) (ft) (ft) (ft/s) 
LB 9882.28 9970.12 22.13 13.22 31.30 0.98 0.42 1.67 
9970.12 10057.95 2227.05 258.85 88.81 98.76 2.95 8.60 
10057.95 RB 10145.79 5.82 4.71 17.55 0.26 0.27 1.24 

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

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

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

CROSS SECTION RIVER: TRIBUTARY 12 
REACH: TRIBUTARY 12 RS: 0.249 

INPUT 
Description: 
Station Elevation Data num= 19 



T-12 
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 

9677 2054 9793.1 2052 9883.24 2050 9903.91 204810030.35 2048 
10048.58 205010063.23 205210083.44 205410093.4 205610106.4 2058 
10128.9 2060 10149.4 206210190.36 206810201.66 207010213.12 2072 

10224.57 207410237.86 207610250.81 207810263.06 2080 

Manning's n Values num= 3 
Sta n Val Sta n V a l  Sta n Val 
9677 .06 9883.24 .04510048.58 .06 

Bank Sta: Left Right Lengths: Left Channel Right 
9793.1 10106.4 85.38 185.28 224.97 

CROSS SECTION OUTPUT Profile #PF 1 

E.G. Elev (ft) 
Vel Head (ft) 
W.S. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C & E Loss (ft) 

Coeff Contr. Expan. 
.1 .3 

Element Left OB 
Wt. n-Val. 
Reach Len. (ft) 85.38 
Flow Area (sq ft) 
Area (sq ft) 
Flow (cfs) 
Top Width (ft) 
Avg. Vel. (ft/s) 
Hydr. Depth (ft) 
Conv. (cfs) 
Wetted Per. (ft) 
Shear (lb/sq ft) 
Stream Power (lb/ft s) 
Cum Volume (acre-f t) 
Cum SA (acres) 

Channel Right 08 
0.045 
185.28 224.97 
307.88 
307.88 

2255.00 , 
170.37 ' !  

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

CROSS SECTION OUTPUT Profile #PF 2 

E.G. Elev (ft) 
Vel Head (ft) 
W.S. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) - 

Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
M i n C h E l  (ft) 
Alpha 
Frctn Loss (ft) 
C & E Loss (ft) 

Element Left OB 
Wt. n-Val. 
Reach Len. (ft) 85.38 
Flow Area (sq ft) 
Area (sq ft) 
Flow (cfs) 
Top Width (ft) 
Avg. Vel. (ft/s) 
Hydr. Depth (ft) 
Conv. (cfs) 
Wetted Per. (ft) 
Shear (lb/sq ft) 
Stream Power (lb/ft s) 
Cum Volume (acre-f t) 
Cum SA (acres) 

Channel Right OB 
0.045 
185.28 224.97 
307.88 
307.88 

2255.00 
170.37 

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

FLOW DISTRIBUTION OUTPUT Profile #PF 1 

Left Sta Right Sta Flow Area W.P. 9 Conv. Hydr D. Velocity 
(ft) ( f t) (cfs) (sq ft) (ft) (ft) (ft/S) 
LB 9793.10 9897.53 45.44 11.46 18.69 2.01 0.62 3.96 
9897.53 10001.97 1673.00 216.92 104.46 74.19 2.08 7.71 
10001.97 RB 10106.40 536.57 79.50 47.43 23.79 1.68 6.75 

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

FLOW DISTRIBUTION OUTPUT Profile #PF 2 

Left Sta Right Sta Flow A:ea W.P. 4Conv. HydrD. Velocity 
(ft) (ft) (cfs) (sq ft! (ft) (ft) (ft/s) 
LB 9793.10 9897.53 45.44 11.46 18.69 2.01 0.62 3.96 
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Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross 
section. This may indicate the need for additional cross sections. 

CROSS SECTION RIVER: TRIBUTARY 12 
REACH: TRIBUTARY 12 RS: 0.214 

INPUT 
Description: 
Station Elevation Data 

Sta Elev Sta 
9758 2052 9839.81 

9960.55 2042 9973.73 
10067.88 205010073.95 
10102.62 206010111.32 
10162.45 207410171.06 
10213.44 208410228.75 

num= 2 9 
Elev Sta Elev Sta Elev Sta Elev 
2050 9872.98 2048 9912.51 2046 9954.2 2044 
2042 9979.99 204410055.74 204610061.82 2048 
2052 10080 205410086.04 205610094.18 2058 
206210136.48 206810145.18 207010153.37 2072 
207610181.01 207810189.98 208010200.17 2082 
208610251.86 208810279.05 2090 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 
9758 .06 9954.2 .045 9979.99 -06 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9839.8110073.95 268.13 314.59 349.2 .1 .3 

CROSS SECTION OUTPUT Profile #PF 1 

E.G. Elev (ft) 
Vel Head (ft) 
W.S. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (it) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C & E Loss (ft) 

Element Left OB 
Wt. n-Val. 
Reach Len. (ft) 268.13 
Flow Area (sq ft) 
Area (sq ft) 
  low (cfs) 
Top Width (ft) 
Avg. Vel. (ft/s) 
Hydr. Depth (it) 
Conv. (cfs) 
Wetted Per. (ft) 
Shear (lb/sq ft) 
Stream Power (lb/ft s) 
Cum Volume (acre-f t) 
Cum SA (acres) 

Channel Right OB 
0.052 

314.59 349.20 
352.27 
352.27 

2255.00 
164.61 
6.40 
2.14 

18554.2 
165.47 
1.96 
12.57 
6.51 
3.74 

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

CROSS SECTION OUTPUT Profile #PF 2 

E.G. Elev (ft) 
Vel Head (ft) 
W.S. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total icfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C & E Loss (ft) 

Element Left OB 
Wt. n-Val. 
Reach Len. (ft) 268.13 
Flow Area (sq ft) 
Area (sq ft) 
Flow (cfs) 
Top Width (ft) 
Avg. Vel. (ft/s) 
Hydr. Depth (ft) 
Conv. (cfs) 
Wetted Per. (ft) 
Shear (lb/sq ft) 
Stream Power (lb/ft s) 
Cum Volume (acre-ft) 
Cum SA (acres) 

Channel Right 08 
0.052 

314.59 349.20 
352.27 
352.27 

2255.00 
164.61 
6.40 
2.14 

18554.2 
165.47 
1.96 
12.57 
6.51 
3.74 

Warning: The energy loss was greater than 1.0 ft i0.3 m). between the current and previous cross 
section. This nay indicate the need for additional cross ssctlons. 

FLOW DISTRIBUTION OUTPUT Profile dPF 1 



T-12 
Left Sta Right Sta Flow Area W.P. % Conv. Hydr D. Velocity 
( ft ) (ft) (cfs) (sq ft) (ft) (ft) (ft/s) 
LB 9839.81 9917.86 29.98 14.38 23.90 1.33 0.60 2.08 
9917.86 9995.90 1794.77 233.20 78.71 79.59 2.99 7.70 
9995.90 RB 10073.95 430.25 104.69 62.86 19.08 1.67 4.11 

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

FLOW DISTRIBUTION OUTPUT Profile #PF 2 

Left Sta Right Sta Flow Area W.P. % Conv. Hydr D. Velocity 
(ft) (ft) (cfs) (sq ft) (ft) (ft) ( f t/s 
LB 9839.81 9917.86 29.98 14.38 23.90 1.33 0.60 2.08 
9917.86 9995.90 1794.77 233.20 78.71 79.59 2.99 7.70 
9995.90 RB 10073.95 430.25 104.69 62.86 19.08 1.67 4.11 

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

CROSS SECTION RIVER: TRIBUTARY 12 
REACH: TRIBUTARY 12 RS: 0.154 

INPUT 
Description: 
Station Elevation Data nun= 2 1 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
9628 2050 9730.38 2048 9804.34 2046 9858-03 2044 9897.15 2042 

9950.33 2040 9974.2 2038 9980.6 2036 9990.79 203610000.24 2038 
10009.7 204010019.21 2042 10029.1 2044 10042.8 204610057.05 2048 
10081.88 205010107.74 205210136.56 205410153.82 205610178.69 2058 
10206.28 2060 

Manning's n Values nun= 3 
Sta nVal Sta n Val Sta n Val 
9628 .06 9950.33 .04510019.21 .06 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9730.3810081.88 537.89 282.53 184.4 .1 .3 

CROSS SECTION OUTPUT Profile #PF 1 

E.G. Elev (ft) 
Vel Head (ft) 
W.S. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C & E Loss (ft) 

- 
Element Left OB 
Wt. n-Val. 
Reach Len. (ft) 537.99 
Flow Area (sq ft) 
Area (sq ft) 
Flow (cfs) 
Top Width (ft) 
Avg. Vel. (ft/s) 
Hydr. Depth (ft) 
Conv. (cfs) 
Wetted Per. (ft) 
Shear (lb/sq ft) 
Stream Power (lb/ft s) 
Cum Volume (acre-ft) 
Cum SA (acres) 

Channel Right 08 
0.046 

282.53 184.40 
273.19 
273.19 

2255.00 
114.13 
8.25 
2.39 

18242.9 
115.15 
2.26 
18.68 
4.25 
2.74 

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

CROSS SECTION OUTPUT Profile #PF 2 

E.G. Elev (ft) 
Vel Head (f t) 
W.S. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/s) 

Element 
Wt. n-Val. 
Reach Len. ( fr) 
Flow Area (sq ft) 
Area (sq fc) 
Flow (cfs) 
Top Width (ft) 
Avg. Vel. (f:/s) 
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Left 09 Channel Right OB 
0.046 

537.39 282.53 184.40 
273.19 
273.19 

2255.00 
114.13 
8.25 



1 L L  

Max Chl Dpth (ft) 5.75 Hydr. Depth (5)  
Conv. Total (cfs) 18242.9 Conv. (cfs) 
Length Wtd. (ft) 282.53 Wetted Per. (ft) 
Min Ch El (ft) 2036.00 Shear (lb/sq ft) 
Alpha 1.00 Stream Power (lb/ft s) 
Frctn Loss (ft) 5.09 Cum Volume (acre-ft) 
C & E Loss (ft) 0.07 Cum SA (acres) 

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

FLOW DISTRIBUTION OUTPUT Profile #PF 1 

Left Sta Right Sta Flow Area W.P. %Conv. HydrD. Velocity 
(ft) (ft) (cfs) (sq ft) (ft) (ft) (ft/s) 
9847.55 9964.71 351.79 74.37 60.92 15.60 1.22 4.73 
9964.71 RB 10081.88 1903.21 198.82 54.23 84.40 3.73 9.57 

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

FLOW DISTRIBUTION OUTPUT Profile #PF 2 
- 

Left Sta Right Sta Flow Area W.P. % Conv. Hydr D. Velocity 
(ft) (ft) (cfs) (sq ft) (ft) (ft) (ft/S) 
9847.55 9964.71 351.79 74.37 60.92 15.60 1.22 4.73 
9964.71 RB 10081.88 1903.21 198.82 54.23 84.40 3.73 9.57 

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

CROSS SECTION RIVER: TRIBUTARY 12 
REACH: TRIBUTARY 12 RS: 0.097 

INPUT 
Description: 
Station Elevation Data num= 2 6 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
9574 2048 9651.17 2046 9695.76 2044 9743.72 2042 9765.23 2040 

9838.86 2038 9863.87 2036 9894.77 2036 9909.43 2036 9922.09 2036 
9954.07 2036 9974.12 2034 9980.19 2032 9992.44 203210003.06 2034 

10040.29 203610063.36 203810078.96 204010094.19 204210133.91 2044 
10162.3 204610183.95 204810213.88 205010236.46 205210251.3 2054 
10266.15 2056 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 
9574 .06 9954.07 .04510003.06 .06 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9743.7210094.19 271.43 274 273.67 .1 .3 

CROSS SECTION OUTPUT Profile #PF 1 

E.G. Elev (ft) 
Vel Head (ft) 
W.S. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C & E Loss (ft) 

Element 
Wt. n-Val. 
Reach Len. (f t) 
Flow Area (sq ft) 
Area (sq ft) 
Flow (cfs) 
Top Width (ft) 
Avg. Vel. (ft/s) 
Hydr. Depth (ft) 
Conv. (cfs) 
Wetted Per. (It) 
Shear (lb/sq ft) 
Stream Power (lb/ft s) 
Cum Volume (acre-ft) 
Cum SA (acres) 

Left OB Channel Right OB 



T-12 
Warning: The energy equation could not be balanced within the specified number of iterations. The 

program selected the water surface that had the least amount Of error between computed 
and assumed values. 

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

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

CROSS SECTION OUTPUT Profile #PF 2 

E.G. Elev (ft) 
Vel Head (ft) 
W.S. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C & E LOSS (ft) 

Element 
Wt. n-Val. 
Reach Len. (ft) 
Flow Area (sq ft) 
Area (sq ft) 
Flow (cfs) 
Top Width (ft) 
Avg. Vel. (ft/s) 
Hydr. Depth (ft) 
Conv. (cfs) 
Wetted Per. (ft) 
Shear (lb/sq f t) 
Stream Power (lb/ft s) 
Cum Volume (acre-f t) 
Cum SA (acres) 

Left 08 Channel Right OB 
0.049 

271.43 274.00 273.67 
307.48 
307.48 

2255.00 
195.94 
7.33 
1.57 

15350.4 
196.66 , 

2.11 
15.45 

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

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

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

FLOW DISTRIBUTION OUTPUT Profile #PF 1 

Left Sta Right Sta Flow Area W.P. % Conv. Hydr D. Velocity 
(ft) (ft) (cfs) (sq ft) (ft) (ft) (ft/s) 
LB 9743.72 9860.54 2.70 1.86 6.85 0.12 0.27 1.45 
9860.54 9977.37 570.35 122.67 117.11 25.29 1.05 4.65 
9977.37 RB 10094.19 1681.96 182.95 72.71 74.59 2.53 9.19 - 

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

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

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

FLOW DISTRIBUTION OUTPUT Profile XPF 2 

Left Sta Right Sta Flow Area W.P. S Conv. Hydr D. Velocity 
(ft) (ft) (cfs) (sq ft) (ft) ( f t ) (ft/s) 
LB 9743.72 9860.54 2.70 1.8 6 6.85 0.12 0.27 1.45 
9860.54 9977.37 570.35 122.67 117.11 25.29 1.05 4.65 
9977.37 RB 10094.19 1681.96 182.95 72.71 74.59 2.53 9.19 

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

Warning: The energy loss was greater than 1.0 f s  i0.3 m). between the current and previous cross 
section. This may indicate the need far additional cross sections. 

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

CROSS SECTION RIVER: TRIBUTARY 12 
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REACH: TRIBUTARY 12 RS: 0.053 

INPUT 
Description: 
Station Elevation Data num= 23 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
9600 2036 9677.22 2034 9738.59 2032 9835.16 2030 9843.61 2030 

9910.81 2032 9913.04 2032 9958.75 2032 9963.72 2032 9977.15 2030 
9989.33 202810007.35 202810023.49 203010168.94 203210301.16 2034 
10326.1 203610343.75 203810356.92 204010370.52 2042 10386.5 2044 

10400.66 204610410.49 204810421.13 2050 

Manning's n Values nun= 3 
Sta n Val Sta n Val Sta n Val 
9600 .06 9958.75 .04510023.49 .06 

Bank Sta: Left Right Coeff Contr. Expan. 
9677.2210301.16 .1 .3 

CROSS SECTION OUTPUT Profile #PF 1 

E.G. Elev (ft) 
Vel Head (ft) 
W.S. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft). 
C & E Loss (ft) 

Element 
Wt. n-Val. 
Reach Len. (ft) 
Flow Area isq ft) 
Area (sq ft) 
Flow (cfs) 
Top Width (ft) 
Avg. Vel. (ft/s) 
Hydr. Depth (ft) 
Conv. (cfs) 
Wetted Per. (ft) 
Shear (lb/sq ft) 
Stream Power (lb/ft s) 
Cum Volume (acre-ft) 
Cum SA (acres) 

Warning: Divided flow computed for this cross-section. 

CROSS SECTION OUTPUT Profile #PF 2 

E.G. Elev (ft) 
Vel Head (ft) 
W.S. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C & E Loss (ft) 

Element 
Wt. n-Val. 
Reach Len. (fti 
Flow Area (sq ft) 
Area (sq ft) 
Flow (cfs) 
Top Width (ft) 
Avg. Vel. (ft/s) 
Hydr. Depth (ft) 
Conv. (cfs) 
Wetted Per. (ft) 
Shear (lb/sq ft) 
Stream Power (lb/ft s) 
Cum Volume (acre-ft) 
Cum SA (acres) 

Left OB Channel ' 'Right OB 
0.051 

445.58 
445.58 

2255.00 
354.97 
5.06 
1.26 

17297.4 
355.45 
1.33 
6.73 

Left OB Channel Right OB 
0.051 

Warning: Divided flow computed for this cross-section. 

FLOW DISTRIBUTION OUTPUT Profile #PF 1 

Left Sta Right Sta Flow Area W.P. %Conv. HydrD. Velocity 
(ft) (ft) (cfs) (sq ft) (ft) ( f t i (ft/s) 
LB 9577.22 9885.20 496.06 150.96 139.92 22.00 1.08 3.29 
9885.20 10093.18 1704.52 265.01 149.89 75.59 1.77 6.43 
10093.18 RB 10301.16 54.42 29.62 65.64 2.4i 0.45 1.84 

Warning: Divided flow computed for this cross-sec:l3n. 

FLOW DISTRIBUTION OUTPUT Profile #PF 2 



T-12 
Left Sta Right Sta Flow Area W.P. %Conv. HydrD. Velocity 
(ft) (ft) ( c f s )  (sq ft) (ft) (ft) (ft/S) 
LB 9677.22 9885.20 496.06 150.96 139.92 22.00 1.08 3.29 
9885.20 10093.18 1704.52 265.01 149.89 75.59 1.77 6.43 
10093.18 RB 10301.16 54.42 29.62 65.64 2.41 0.45 1.84 

Warning: Divided flow computed for this cross-section 

SUMMARY OF MANNING'S N VALUES 

Reach River Sta. nl n2 n3 

TRIBUTARY 12 
TRIBUTARY 12 
TRIBUTARY 12 
TRIBUTARY 12 
TRIBUTARY 12 
TRIBUTARY 12 
TRIBUTARY 12 
TRIBUTARY 12 
TRIBUTARY 12 
TRIBUTARY 12 
TRIBUTARY 12 
TRIBUTARY 12 
TRIBUTARY 12 
TRIBUTARY 12 
TRIBUTARY 12 
TRIBUTARY. 12 
TRIBUTARY 12 
TRIBUTARY 12 
TRIBUTARY 12 
TRIBUTARY 12 
TRIBUTARY 12 
TRIBUTARY 12 

SUMMARY OF REACH LENGTHS - 

River: TRIBUTARY 12 

Reach River Sta. 

TRIBUTARY 12 
TRIBUTARY 12 
TRIBUTARY 12 
TRIBUTARY 12 
TRIBUTARY 12 
TRIBUTARY 12 
TRIBUTARY 12 
TRIBUTARY 12 
TRIBUTARY 12 
TRIBUTARY 12 
TRIBUTARY 12 
TRIBUTARY 12 
TRIBUTARY 12 
TRIBUTARY 12 
TRIBUTARY 12 
TRIBUTARY 12 
TRIBUTARY 12 
TRIBUTARY 12 
TRIBUTARY 12 
TRIBUTARY 12 
TRIBUTARY 12 
TRIBUTARY 12 

Culvert 
.06 
.06 
.06 
.06 
.06 
.06 
.06 
.06 

Left 

280 
215 
500 
500 

160.53 
118.46 

Culvert 
215 

355.29 
300.8 
85.38 
268.13 
537.89 
271.43 

Channel 

499.87 
513.73 
503.76 

4 95 
491 

528.21 
500 
230 
220 
500 
500 

250.05 
118.46 

217.35 
288.2 
279.25 
185.28 
313.. 59 
282.53 

274 

Right 

530.38 
500.38 
501.5 
495 
491 

562.47 
504 
280 
220 
500 
500 

273.13 
118.46 

206.4 
181.95 
289.41 
224.97 
349.2 
184.4 

273.67 



SUMMARY OF CONTRACTION AND EXPANSION COEFFICIZNTS 
River: TRIBUTARY 12 

Reach 

TRIBUTARY 12 
TRIBUTARY 12 
TRIBUTARY 12 
TRIBUTARY 12 
TRIBUTARY 12 
TRIBUTARY 12 
TRIBUTARY 12 
TRIBUTARY 12 
TRIBUTARY 12 
TRIBUTARY 12 
TRIBUTARY 12 
TRIBUTARY 12 
TRIBUTARY 12 
TRIBUTARY 12 
TRIBUTARY 12 
TRIBUTARY 12 
TRIBUTARY 12 
TRIBUTARY 12 
TRIBUTARY 12 
TRIBUTARY 12 
TRIBUTARY 12 
TRIBUTARY 12 

River Sta. Contr. 

.1 
Culvert 





TRlB T-12 FLOODPLAIN DELINEATION HEC-RAS MODEL FOR TRIBUTARY 12 
River = Jobl Reach = Jobl RS = 1.41 6 
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TRlB T-12 FLOODPLAIN DELINEATION HEC-RAS MODEL FOR TRIBUTARY 12 
River = Jobl Reach = Jobl RS = 1.321 
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TRlB T-12 FLOODPLAIN DELINEATION HEC-RAS MODEL FOR TRIBUTARY 12 I 
River = Jobl Reach = Jobl RS = 0.942 
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TRlB T-12 FLOODPLAIN DELINEATION HEC-RAS MODEL FOR TRIBUTARY 12 
R~ver = Jobl Reach = Jobl RS = 0.409 
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TRlB T-12 FLOODPLAIN DELINEATION HEC-RAS MODEL FOR TRIBUTARY 12 
River = Jobl Reach = Jobl RS = 0.358 
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HEC-RAS September 1998 Version 2.2 
U.S. Army Corp of Engineers 

Hydrologic Engineering Center 
609 Second Street, Suite D 

Davis, California 95616-4687 
1916) 756-1104 

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

PROJECT DATA 
Project Title: TRIB 10B FLOODPLAIN DELINEATION 
Project File : T-1OB.prj 
Run Date and Time: 9/6/2000 9:34:57 AM 

Project in English units 

Project Description: 
TRIBUTARY 10B 

PLAN DATA 

Plan Title: TRIBUTARY 10B 
Plan File : y:\Mc-18\RAS FCD Disk\HEC-RAS\T-lOB\T-lOB.PO1 

Geometry Title: Base Conditions Geometry 
Geometry File : y:\Mc-l8\RAS FCD Disk\HEC-RAS\T-lOB\T-lOB.GO1 

Flow Title : 2 Flow Profiles 
Flow File : y:\Mc-18\RAS FCD D ~ s ~ \ H E C - R A S \ T - ~ O B \ T ~ ~ O B . F O ~  

Plan Summary Information: 
Number of: Cross Sections = 21 Mulitple Openings = 0 

Culverts = 1 Inline Weirs = 0 
Bridges = 0 

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

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

FLOW DATA 

Flow Title: 2 Flow Profiles 
Flow File : y:\Mc-18\RAS FCD Disk\HEC-RAS\T-lOB\T-1OB.FOI 

Flow Data (cfs) 

River Reach RS PF 1 
TRIBUTARY 10B TRIBUTARY 10B 1.296 1820 
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Boundary Conditions 

River Reach Profile 

TRIBUTARY 10B TRIBUTARY 10B PF 1 
TRIBUTARY 10B TRIBUTARY 10B PF 2 

GEOMETRY DATA 

Geometry Title: Base Conditions Geometry 
Geometry File : y:\Mc-18\RAS FCD Disk\HEC-RAS\T-lOB\T-lOB.GO1 

CROSS SECTION RIVER: TRIBUTARY 100 
REACH: TRIBUTARY 108 RS: 1.296 

Upstream 

INPUT 
Description: 
Station Elevation Data n 

Sta Elev Sta 
9851 2192 9856.27 

9884.08 2182 9893.64 
9947.56 2172 9957.13 
9989.99 21629994.13 

10029.91 216610033.63 
10048.68 217610052.87 
10069.79 218610077.34 
10106.59 2196 10113.7 
10142.22 220610149.36 

Um= 4 2 
Elev Sta 
2190 9861.31 
2180 9904.02 
2170 9965.62 
2162 10006.8 
216810037.25 
217810056.93 
2188 10085.2 
219810120.83 
2208 

Elev Sta 
2188 9867.73 
2178 9914.93 
2168 9973.49 
216210018.56 
217010041.06 
218010061.42 
219010092.44 
220010128.07 

Elev Sta 
2186 9875.59 
2176 9933.46 
2166 9981.52 
2162 10024.9 
217210044.77 
218210065.52 
219210099.71 
220210135.19 

Elev 
2184 
2174 
2164 
2164 
2174 
2184 
2194 
2204 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 
9851 .06 9973.49 . 041003T. 63 .06 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9947.5610041.06 342.59 339.61 332.43 .1 .3 

CROSS SECTION OUTPUT Profile #PF 1 

E.G. Elev (ft) 
Vel Head (ft) 
W.S. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C & E Loss (ft) 

Element Left OB 
Wt. n-Val. 
Reach Len. (ft) 342.59 
Flow Area (sq ft) 
Area (sq ft) 
Flow (cfs) 
Top Width (ft) 
Avg. Vel. (ft/s) 
Hydr. Depth (ft) 
Conv. (cfs) 
Wetted Per. (ft) 
Shear (lb/sq ft) 
Stream Power (lb/ft s )  
Cum Volume (acre-ft) 
Cum SA (acres) 

Channel- 
0.040 

339.61 
179.95 
179.95 
1820.00 
57.26 
10.11 
3.14 

14063.8 
58.48 
3.22 
32.54 
41.66 
15.42 

Downstream 

Normal S = .018 
Normal S = .018 

Right OB 

332.43 

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

Warning: The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need for 
additional cross sections. 

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

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

Note: Manning's n values were composited to a single value in the main channel. 

CROSS SECTION OUTPUT Profile #PF 2 



E.G. Elev (ft) 
Vel Head (ft) 
W.S. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C & E LOSS (ft) 

T-10 b 
Element Left 09 
Wt. n-Val. 
Reach Len. (ft) 342.59 
Flow Area (sq ft) 
Area (sq ft) 
Flow (cfs) 
Top Width (ft) 
Avg. Vel. (ft/s) 
Hydr. Depth (ft) 
Conv. (cfs) 
Wetted Per. (ft) 
Shear (lb/sq ft) 
Stream Power (lb/ft s) 
Cum Volume (acre-ft) 
Cum SA (acres) 

Channel Right OB 
0.040 
339.61 332.43 
179.95 
179.95 
1820.00 
57.26 
10.11 
3.14 

14063.8 

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

Warning: The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need for 
additional cross sections. 

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

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

Note: Manning's n values were composited to a single value in the main channel. 

FLOW DISTRIBUTION OUTPUT Profile #PF 1 

Left Sta Right Sta Flow Area W.P. %Con-$. HydrD. Velocity 
(ft) (ft) (cfs) (sq ft) (ft) ( f t ) (ft/s) 
LB 9947.56 9978.73 16.04 4.21 5.98 0.88 0.73 3.81 
9978.73 10009.89 1228.40 114.13 31.48 67.49 3.66 10.76 
10009.89 RB 10041.06 575.56 61.61 21.01 31.62 3.04 9.34 

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

Warning: The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need for 
additional cross sections. 

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

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

Note: Manning's n values were composited to a single value in the main channel. 

FLOW DISTRIBUTION OUTPUT Profile #PF 2 

Left Sta Right Sta Flow Area W.P. 9 Conv. Hydr D. Velocity 
(ft) (ft) (cfs) (sq ft) ( ft) (ft) (ft/s) 
LB 9947.56 9978.73 16.04 4.21 5.98 0.88 0.73 3.81 
9978.73 10009.89 1228.40 114.13 31.48 67.49 3.66 10.76 
10009.89 RB 10041.06 575.56 61.61 21.01 31.62 3.04 9.34 

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

Warning: The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need for 
additional cross sections. 

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

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

Note: Manning's n values were composited to a single value in the main channel. 

CROSS SECTION RIVER: TRIBUTARY 10B 
REACH: TRIBUTARY 10B RS: 1.232 



INPUT 
Description: 
Station Elevation Data 

Sta Elev Sta 
9881 2180 9889.55 

9912.54 2170 9916.96 
9934.77 2160 9939.27 
9966.24 2156 9990.13 

10033.92 216610041.59 
10108.65 217610116.68 
10146.08 218610155.96 
10191.51 219610198.64 
10224.86 220610231.03 

n um= 4 4 
Elev Sta 
2178 9897.86 
2168 9921.2 
2158 9943.57 
2158 10016.1 
216810049.14 
217810123.29 
218810166.37 
219810205.58 
220810237.09 

Elev Sta 
2176 9903.33 
2166 9925.71 
2156 9948.23 
216010020.95 
217010057.93 
218010129.68 
219010176.17 
220010212.57 
221010243.14 

Elev Sta 
2174 9907.94 
2164 9930.31 
2154 9948.69 
216210026.49 
217210081.71 
218210136.91 
219210184.59 
220210218.93 
2212 

Elev 
2172 
2162 
2154 
2164 
2174 
2184 
2194 
2204 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 
9881 .06 9934.77 .04 10016.1 .06 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9921.210033.92 247.93 206.89 191.27 .1 .3 

CROSS SECTION OUTPUT Profile #PF 1 

E.G. Elev (ft) 
Vel Head (ft) 
W.S. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft-) 
C & E Loss (ft) 

Element Left OB 
Wt. n-Val. 
Reach Len. (ft) 247.93 
Flow Area (sq ft) 
Area (sq ft) 
Flow (cfs) 
Top Width (ft) 
Avg. Vel. (ft/s) 
Hydr. Depth (ft) 
Conv. (cfs) 
Wetted Per. (ft) 
Shear (lb/sq ft) 
Stream Power (lb/ft s) 
Cum Volume (acre-ft) 
Cum SA (acres) 

Channel Rioht OB 

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

Note: Manning's n values were composited to a single value in the main channel. 

CROSS SECTION OUTPUT Profile XPF 2 

E.G. Elev (ft) 
Vel Head (ft) 
W.S. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C & E Loss ift) 

Element 
Wt. n-Val. 
Reach Len. (ft) 
Flow Area (sq ft) 
Area (sq ft) 
Flow (cfs) 
Top Width (ft) 
Avg. Vel. (ft/s) 
Hydr. Depth (ft) 
Conv. (cfs) 
Wetted Per. (ft) 
Shear (lb/sq ft) 
Stream Power (lb/ft s) 
Cum Volume (acre-ft) 
Cum SA (acres) 

Left OB Channel Right OB 
0.040 

217.93 206.89 191.27 
218.32 
218.32 
1820.00 
79.33 
8.34 
2.75 

15726.3 
80.85 
2.26 
18.82 
40.11 0.22 
14.89 0.21 

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

Note: Manning's n values were composited to a single value in ti? aain channel. 

FLOW DISTRIBUTION OUTPUT Profile #PF 1 

Left Sta Right Sta Flow Area 
(ft) (ft) (cfs) (sq ft) 
LB 9921.20 9958.77 899.34 95.04 
9958.77 9996.35 882.47 110.73 
9996.35 RB 10033.92 38.19 12.55 

W. P. 3 Conv. Xydr D. Velocity 
(ft) (ft) (ft/s) 

25.02 49.41 4.01 9.46 
37.72 48.49 2.95 7.97 
18.10 2.10 0.70 3.04 
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Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross 
section. This may indicate the need for additional cross sections. 

Note: Manning's n values were composited to a single value in the main channel. 

FLOW DISTRIBUTION OUTPUT Profile #PF 2 

Left Sta Right Sta Flow Area W. P. S Conv. Hydr D. Velocity 
(ft) (ft) Icfs) isq ft) (ft) (ft) (ft/S) 
LB 9921.20 9958.77 899.34 95.04 25.02 49.41 4.01 9.46 
9958.77 9996.35 882.47 110.73 37.72 48.49 2.95 7.97 
9996.35 RB 10033.92 38.19 12.55 18.10 2.10 0.70 3.04 

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

Note: Manning's n values were composited to a single value in the main channel. 

CROSS SECTION RIVER: TRIBUTARY 10B 
REACH: TRIBUTARY 10B RS: 1.191 

INPUT 
Description: 
Station Elevation Data 

Sta Elev Sta 
9841 2180 9848.2 

9909.88 2170 9922 
9952.69 2160 9958.28 
9994.74 2152 10019 

10109.13 216210119.27 
10163.08 217210173.01 
10217.36 218210226.63 

nun= 3 4 
Elev Sta 
2178 9861.71 
2168 9932.76 
2158 9964.67 
215410029.22 
216410129.23 
217410181.24 
218410235.06 

Elev Sta 
2176 9877.58 
2166 9941.49 
2156 9970.32 
215610054.93 
216610138.67 
217610194.27 
218610239.69 

Elev Sta Elev 
2174 9892.87 2172 
2164 9947.81 2162 
2154 9975.1 2152 
215810083.97 2160 
216810150.38 2170 
217810208.13 2180 
2188 

Manning's n Values nun= 3 
Sta n Val Sta n Val Sta n Val 
9841 .06 9964.67 .04 10019 .06 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9941.4910109.13 312.39 2 60 2 60 .1 .3 

CROSS SECTION OUTPUT Profile #PF 1 

E.G. Elev (ft) 
Vel Head (ft) 
W.S. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (c~s) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C & E Loss (ft) 

Element  eft 0a 
Wt. n-Val. 
Reach Len. (ft) 312.39 
Flow Area (sq ft) 
Area (sq ft) 
Flow (cfs) 
Top Width (ft) 
Avg. Vel. (ft/s) 
Hydr. Depth (ft) 
Conv. (cfs) 
Wetted Per. (ft) 
Shear (lb/sq ft) 
Stream Power [lb/ft s) 
Cum Volume (acre-ft) 
Cum SA (acres) 

Channel Right 08 
0.044 

260.00 260.00 
191.31 
191.31 

1820.00 
66.93 
9.51 
2.86 

12846.2 
67.98 
3.53 
33.55 
39.14 0.22 
14.51 0.21 

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

Note: Manning's n values were composited to a slngle value in the main channel. 

CROSS SECTION OUTPUT Profile #PF 2 

E.G. Elev (ft) 
Vel Head (ft) 
W.S. Elev (St) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/s) 

Element 
Wt. n-Val. 
Reach Len. (ft) 
Flow Area (sq ft) 
Area (sq fti 
Flow (cf s) 
Top Width (ftj 
Avg. Vel. (ft/s) 

?age 5 

Left 03 Channel Right OB 
0.044 

312.39 260.00 260.00 
191.31 
191.31 
1820.00 
66.93 
9.51 



T-lob 
Max Chl Dpth (ft) 4.15 Hydr. Depth (ft) 
Conv. Total icfs) 12846.2 Conv. (cfs) 
Length Wtd. (ft) 260.00 Wetted Per. (ft) 
Min Ch El (ft) 2152.00 Shear (lb/sq it) 
Alpha 1.00 Stream Power (lb/ft s) 
Frctn Loss (ft) 5.30 Cum Volume (acre-ft) 
C & E Loss (ft) 0.01 Cum SA (acres) 

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

Note: Manning's n values were composited to a single value in the main channel. 

FLOW DISTRIBUTION OUTPUT Profile #PF 1 

Left Sta Right Sta Flow Area W.P. %Conv. HydrD. Velocity 
(ftl (ft) (cfs) (sq ft) (ft) (ft) (ft/s) 
LB 9941.49 9997.37 1162.02 113.67 33.95 63.85 3.43 10.22 
9997.37 10053.25 657.98 77.63 34.03 36.15 2.30 8.48 

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

Note: Manning's n values were composited to a single value in the main channel. 

FLOW DISTRIBUTION OUTPUT Profile #PF 2 

Left Sta Right Sta Flow Area W.P. %Conv. HvdrD. Velocity 
A - 

(ft) (ft) (cfs) (sq ft) (ft) (ft) (ft/s) 
LB 9941.49 9997.37 1162.02 113.67 33.95 63.85 3.43 10.22 
9997.37 10053.25 657.98 77.63 34.03 36.15 2.30 8.48 

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

Note: Manning's n values were composited to a single value in-the main channel. 

CROSS SECTION RIVER: TRIBUTARY 10B 
REACH: TRIBUTARY 10B RS: 1.134 

INPUT 
Description: 
Station Elevation Data 

Sta Elev Sta 
9909.7 2168 9913.54 

9928.81 2158 9932.93 
9947.37 2148 9950.75 

10027.88 215210093.97 
10186.53 216210196.41 
10255.46 217210264.32 
10289.88 218210296.19 
10326.41 219210332.23 
10355.79 220210360.21 

num= 4 5 
Elev Sta 
2166 9917.35 
2156 9936.96 
2146 9968.89 
215410148.58 
216410213.45 
217410270.64 
218410304.43 
219410338.59 
220410369.54 

Elev Sta 
2164 9921.12 
2154 9940.97 
2146 9975.08 
215610163.96 
216610230.51 
217610277.03 
218610312.96 
219610344.82 
220610379.06 

Elev Sta 
2162 9924.93 
2152 9944.04 
214810005.77 
2158 10175.8 
216810242.95 
217810283.37 
218810320.42 
219810350.72 
220810387.94 

Elev 
2160 
2150 
2150 
2160 
2170 
2180 
2190 
2200 
2210 

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

9909.7 .06 9944.04 .0410005.77 .06 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan 
9928.8110148.58 188.73 188.48 194.62 .1 .3 

CROSS SECTION OUTPUT Profile #PF 1 

E.G. Elev (ft) 
Vel Head (it) 
W.S. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 

Element 
Wt. n-Val. 
Reach Len. (ft) 
Flow Area (sq ft) 
Area (sq ft) 
Flow (cfs) 
Top Width (ft) 
Avg. Vel. (ft/s) 
Hydr. Depth (ft) 
Conv. (cfs) 
Wetted Per. (ft) 
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T-10 b 
Min Ch El (ft) 2146.00 Shear (lb/sq ft) 
Alpha 1.00 Stream Power (lb/ft s) 
Frctn Loss (ft) 3.24 Cum Volume (acre-ft) 
C & E Loss (ft) 0.08 Cum SA (acres) 

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

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

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

Note: Manning's n values were composited to a single value in the main channel. 

CROSS SECTION OUTPUT Profile #PF 2 

E.G. Elev (ft) 
Vel Head (ft) 
W.S. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C & E LOSS (ft) 

Element 
Wt. n-Val. 
Reach Len. (ft) 
Flow Area (sq ft) 
Area (sq ft) 
Flow (cfs) 
Top Width (ft) 
Avg. Vel. (ft/s) 
Hydr. Depth (ft) 
Conv. (cfs) 
Wetted Per. (ft) 
Shear (lb/sq ft) 
Stream Power (lb/ft 
Cum Volume (acre-f t ) 
Cum SA (acres) 

Left 03 Channel 
0.043 

188.73 188.48 
194.42 : 
194.42 

1820.00 
72.80 
9.36 
2.67 

12627.8 
74.58 
3.38 

Right 08 

194.62 

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

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

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

Note: Manning's n values were composited to a single value in the main channel. 

FLOW DISTRIBUTION OUTPUT Profile #PF 1 -- 

Left Sta Right Sta Flow Area W.P. % Conv. Hydr D. Velocity 
(ft) (ft) (cfs) (sq ft) (ft) (ft) (ft/s) 
LB 9928.81 10002.07 1795.87 186.45 61.11 98.67 3.14 9.63 
10002.07 10075.32 24.13 7.97 13.47 1.33 0.59 3.03 

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

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

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

Note: Manning's n values were composited to a single value in the main channel. 

FLOW DISTRIBUTION OUTPUT Profile #PF 2 

Left Sta Right Sta Flow Area W.P. % Conv. 3ydr D. Velocity 
(ft) (ft) (cfs) (sq ft) ( ft) (ft) (ft/S) 
LB 9928.81 10002.07 1795.87 186.45 61.11 98.67 3.14 9.63 
10002.07 10075.32 24.13 7.97 13.47 1.33 0.59 3.03 

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

warning: The energy loss was greater than 1.0 ft (0.3 m). between :he czzrent and previous cross 
section. Thls may indicate the need for additional cross sec:isns. 

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

Note: Manning's n values were composited to a single value in the main channel. 

CROSS SECTION RIVER: TRIBUTARY 109 
REACH: TRIBUTARY 10B RS: 1.098 

INPUT 
Description: 
Station Elevation Data 

Sta Elev Sta 
9884.8 2170 9892.75 

9925.04 2160 9933.47 
9958.07 2150 9962.72 

10009.13 214210029.28 
10131.88 215210145.27 
10187.5 216210194.88 

10230.86 217210244.28 
10277.01 218210282.91 
10307.32 219210312.36 

num= 4 5 
Elev Sta 
2168 9900.78 
2158 9941.67 
2148 9967.17 
214410050.16 
215410157.94 
216410202.39 
217410256.09 
2184 10288.7 
2194 10317.7 

Elev Sta 
2166 9908.89 
2156 9948.55 
2146 9973.5 
214610057.08 
215610169.78 
216610209.46 
217610264.16 
218610294.93 
219610324.07 

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

9884.8 .06 9962.72 .0410050.16 .06 

Bank Sta: Left Right Lengths: Left Channel Right 
9953.2910131.88 334.79 335 335 

CROSS SECTION OUTPUT Profile #PF 1 

E.G. Elev (ft) 
Vel Head (ft) 
W.S. Elev (ft) 
Crit W.S.. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 

-C & E Loss (ft) 

Elev Sta 
2164 9917.15 
2154 9953.29 
2144 9983.83 
214810081.05 
215810180.92 
216810220.16 
217810270.81 
218810301.12 
219810332.14 

Elev 

Coeff Contr. Expan. 
.1 .3 

Element Left 0B 
Wt. n-Val. 
Reach Len. (ft) 334.79 
Flow Area (sq ft) 
Area (sq ft) 
Flow (cfs) 
Top Width (ft) 
Avg. Vel. (ft/s) 
Hydr. Depth (ft) 
Conv. (cfs) 
Wetted Per. (ft) 
Shear (lb/sq ft) 
Stream Power (lb/ft s) 
Cum Volume (acre-ft) 
Cum SA (acres) 

Channel Right OB 
0.040 
335.00 335.00 
215.49 
215.49 
1820.00 
82.27 
8.45 
2.62 

15127.1 
82.96 
2.35 
19.83 
37.10 0.22 
13.79 0.21 

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

Note: Manning's n values were composited to a single value in the main channel. 

CROSS SECTION OUTPUT Profile #PF 2 

E.G. Elev (ft) 
Vel Head (ft) 
W.S. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C & E LOSS (ft) 

Element Left OB 
Wt. n-Val. 
Reach Len. (ft) 334.79 
Flow Area (sq ft) 
Area (sq ft) 
Flow (cfs) 
Top Width (ft) 
Avg. Vel. (ft/s) 
Hydr. Depth (ft) 
Conv. (cfs) 
Wetted Per. (ft) 
Shear (lb/sq ft) 
Stream Power (lb/ft s )  
Cum Volume (acre-ft) 
Cum SA (acres) 

Channel Right OB 
0.040 
335.00 335.00 
215.49 
215.49 
1820.00 
82.27 
8.45 
2.62 

15127.1 
82.96 
2.35 
19.83 
37.10 0.22 
13.79 0.21 

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

Note: Manning's n values were composited to a single value in the maln channel. 

FLOW DISTRIBUTION OUTPUT Profile #PF 1 
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Left Sta Right Sta Flow Area W.P. %Conv. HydrD. Velocity 
(ft) (ft) (cfs) (sq ft) (ft) (ft) (ft/S) 
LB 9953.29 10012.82 1412.42 150.20 45.99 77.61 3.30 9.40 
10012.82 10072.35 407.58 65.29 36.96 22.39 1.77 6.24 

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

Note: Manning's n values were composited to a single value in the main channel. 

FLOW DISTRIBUTION OUTPUT Profile #PF 2 

Left Sta Right Sta Flow Area W.P. %Conv. HydrD. Velocity 
(ft) (ft) (cfs) (sq ft) (ft) (ft) (ft/s) 
LB 9953.29 10012.82 1412.42 150.20 45.99 77.61 3.30 9.40 
10012.82 10072.35 407.58 65.29 36.96 22.39 1.77 6.24 

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

Note: Manning's n values were composited to a single value in the main channel. , ,  

CROSS SECTION RIVER: TRIBUTARY 10B 
REACH: TRIBUTARY 10B RS: 1.034 

INPUT 
Description: 
Station Elevation Data 

Sta Elev Sta 
9889 2158 9895.93 

9935.56 2148 9948.65 
9989.85 2138 10001.2 
10042.84 214210047.71 
10100.17 215210116.69 
10187.91 216210196.37 
10242.08 217210253.07 
10289.29 218210295.88 
10316.78 219210322.08 
10347.94 220210357.35 
10401.08 2212 

nun= 5 1 
Elev Sta 
2156 9905.45 
2146 9963.53 
2136 10014.3 
214410061.18 
215410136.76 
216410210.89 
217410262.77 
218410301.89 
219410327.15 
2204 10366.9 

Elev Sta 
2154 9915.31 
2144 9977.02 
213610032.47 
2146 10073.9 
215610158.16 
216610221.11 
217610272.17 
218610306.92 
219610332.19 
220610377.89 

Elev Sta 
2152 9925.69 
2142 9983.53 
213810037.67 
214810085.47 
2158 10179.4 
216810230.71 
217810281.57 
218810311.77 
219810338.75 
220810389.51 

Elev 
2150 
2140 
2140 
2150 
2160 
2170 
2180 
2190 

Manning's n Values nun= 3 
Sta n Val Sta n Val Sta n Val 
9889 .06 9983.53 .0410037.67 .06 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9915.3110100.17 445.84 475.95 491.01 .1 .3 

CROSS SECTION OUTPUT Profile #PF 1 

E.G. Elev (ft) 
Vel Head (ft) 
W.S. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C & E LOSS (ft) 

Element Left OB 
Wt. n-Val. 
Reach Len. (ft) 445.84 
Flow Area (sq ft) 
Area (sq ft) 
Flow (cfs) 
Top Width (ft) 
Avg. Vel. (ft/s) 
Hydr. Depth (ft) 
Conv. (cfs) 
Wetted Per. (ft) 
Shear (lb/sq ft) 
Stream Power (lb/ft s) 
Cum Volume (acre-f t) 
Cum SA (acres) 

Channel Right OB 
0.040 
475.95 491.01 
181.88 
181.88 
1820.00 
57.22 
10.01 
3.18 

14874.8 
58.37 
2.91 
29.14 
35.57 0.22 
13.25 0.21 

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

CROSS SECTION OUTPUT Profile #PF 2 

E.G. Elev (ft) 2142.08 Element Lef: 5 3  Channel Rlght OE 



Vel Head (it) 
W.S. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C & E Loss (ft) 

T-lob 
Wt. n-Val. 
Reach Len. (f t) 
Flow Area (sq f t) 
Area (sq ft) 
Flow (cfs) 
Top Width (ft) 
Avg. Vel. (ft/s) 
Hydr. Depth (ft) 
Conv. (cfs) 
Wetted Per. (ft) 
Shear (lb/sq ft) 
Stream Power (lb/ft s) 
Cum Volume (acre-ft) 
Cum SA (acres) 

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

FLOW DISTRIBUTION OUTPUT Profile #PF 1 
I 

Left Sta Right Sta Flow Area W.P. % Conv. Hydr D. Velocity 
( ft) (ft) (cfs) (sq ft) (ft) (ft) (ft/s1 
9976.93 10038.55 1819.97 181.84 57.85 100.00 3.20 10.01 
10038.55 RB 10100.17 0.03 0.05 0.52 0.00 0.09 0.60 

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

FLOW DISTRIBUTION OUTPUT Profile #PF 2 

Left Sta Right Sta Flow Area W.P. % Conv. Hydr D. Velocity 
(ft) ( f t) (cfs) (sq ft) (ft) (it) (ft/s) 
9976.93 10038.55 1819.97 181.84 57.85 100.00 3.20 10.01 
10038.55 RB 10100.17 0.03 0.05 0.52 0.00 0.09 0.60 

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

CROSS SECTION RIVER: TRIBUTARY 10B 
REACH: TRIBUTARY 10B RS: 0.943 

- 
INPUT 
Description: 
Station Elevation Data num= 4 5 

Sta Elev Sta Elev Sta Elev Sta 
9849 2160 9860.38 2158 9872.26 2156 9883.76 

9902.84 2150 9911.32 2148 9919.61 2146 9927.55 
9941.21 2140 9946.49 2138 9950.44 2136 9955.19 
9965.59 2130 9971.22 2128 9994.39 2128 9998.65 
10008.1 213410028.54 213610057.35 213810078.37 
10101.68 214410116.45 214610134.73 214810154.78 
10176.26 215410182.74 215610189.19 215810195.56 
10209.11 216410215.73 216610222.65 216810229.68 
10243.22 217410250.12 217610257.15 2178 10263.9 

Elev Sta 
2154 9894.15 
2144 9934.7 
2134 9960.39 
213010003.01 
214010091.53 
215010169.73 
216010202.08 
2170 10236.3 
218010270.69 

Elev 
2152 
2142 
2132 
2132 
2142 
2152 
2 162 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 
9849 .06 9955.19 .04 10008.1 .06 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contx. Expan. 
9934.710078.37 502.44 493.22 505.21 .1 .3 

CROSS SECTION OUTPUT Profile #PF 1 

E.G. Elev (ft) 2134.63 Element Left C3 Channel Rlght OB 
Vel Head (ft) 1.82 Wt. n-Val. 0.040 
w.S. Elev (ft) 2132.81 Reach Len. (ft) 502.4: 493.22 505.21 
Crlt W.S. (ft) 2132.81 Flow Area (sq ft) 168.11 
E.G. Slope (ft/ft) 0.016275 Area (sq ft) 168.11 
Q Total (cfs) 1820.00 Flow (cfs) 1820.00 
Top Wldth (ft) 46.79 Top Wldth (ft) 46.79 
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Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C & E Loss (ft) 

T-lob 
10.83 Avg. Vel. (ft/s) 
4.81 Hydr. Depth (ft) 

14266.5 Conv. (cfs) 
493.22 Wetted Per. (ft) 

2128.00 Shear (lb/sq ft) 
1.00 Stream Power (lb/ft s) 
7.49 Cum Volume (acre-ft) 
0.19 Cum SA (acres) 

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

Warning: The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need for 
additional cross sections. 

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

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

Note: Manning's n values were composited to a single value in the main channel. , 

CROSS SECTION OUTPUT Profile #PF 2 

E.G. Elev (ft) 
Vel Head (ft) 
W.S. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C & E Loss (ft) 

- 

Element Left OB 
Wt. n-Val. 
Reach Len. (ft) 502.44 
Flow Area (sq ft) 
Area (sq ft) 
Flow (cfs) 
Top Width (ft) 
Avg. Vel. (ft/s) 
Hydr. Depth (ft) 
Conv. (cfs) 
Wetted Per. (ft) 
Shear (lb/sq ft) 
Stream Power (lb/ft s) 
Cum Volume (acre-ft) 
Cum SA (acres) 

Channel Right OB 
0.040 

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

Warning: The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need for 
additional cross sections. 

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

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

Note: Manning's n values were composited to a single value in the aain channel. 

FLOW DISTRIBUTION OUTPUT Profile #PF 1 

Left Sta Right Sta Flow Area W.P. 9 Conv. Hydr D. Velocity 
(ft) (ft) (cfs) (sq ft) ( f t) (ft) (ft/S) 
LB 9934.70 9982.59 931.68 86.40 25.17 51.19 3.55 10.78 
9982.59 10030.48 888.32 81.71 23.52 48.81 3.63 10.87 

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

Warning: The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need for 
additional cross sections. 

Warning: The energy loss was greater than 1.0 ft (0.3 m). between :he cxrrent and previous cross 
section. This may indicate the need far additional cross seczions. 

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

Note: Manning's n values were composited to a single value in the naln channel. 

FLOW DISTRIBUTION OUTPUT Profile #PF 2 
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Left Sta Right Sta Flow Area w.P. % Conv. Hydr D. Velocity 
(ft) (ft) (cfs) (sq ft) (ft) (ft) (ft/s) 
LB 9934.70 9982.59 931.68 86.40 25.17 51.19 3.55 10.78 
9982.59 10030.48 888.32 81.71 23.52 48.81 3.63 10.87 

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

Warning: The velocity head has changed by more than 0.5 ft 10.15 m). This may indicate the need for 
additional cross sections. 

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

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

Note: Manning's n values were composited to a single value in the main channel. 

CROSS SECTION RIVER: TRIBUTARY 10B 
REACH: TRIBUTARY 103 RS: 0.848 

INPUT 
Description: 
Station Elevation Data 

Sta Elev Sta 
9830 2150 9835.39 

9858.08 2140 9863.45 
9895.53 2130 9959.46 

10030.55 2122 10045.3 
10106.49 213210112.32 
10200.22 214210232.96 

nun= 30 
Elev Sta Elev Sta Elev Sta Elev 
2148 9841.02 2146 9846.85 2144 9852.47 2142 
2138 9868.92 2136 9874.48 2134 9879.75 2132 
2128 9980.91 2126 9990.73 2124 9996.3 2122 
212410075.51 212610094.02 212810100.55 2130 
213410134.64 213610151.82 213810176.57 2140 
214410251.02 2146 10262.5 214810289.01 2150 

Manning's n Values nun= 3 
Sta n Val Sta n Val Sta n Val 
9830 .06 9990.73 .04 10045.3 .06 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9895.5310100.55 495.69 494.58 514.07 .1 .3 

CROSS SECTION OUTPUT Profile #PF 1 

E.G. Elev (ft) 
Vel Head (ft) 
W.S. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (c~s) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
MinChEl (ft) 
Alpha 
Frctn Loss (ft) 
C & E Loss (ft) 

Element I 
Wt. n-Val. 
Reach Len. ( ft) 
Flow Area (sq ft) 
Area (sq ft) 
Flow (cfs) 
Top Width (ft) 
Avg. Vel. (ft/s) 
Hydr. Depth (ft) 
Conv. (cfs) 
Wetted Per. (ft) 
Shear (lb/sq ft) 
Stream Power (lb/ft s) 
Cum Volume (acre-ft) 
Cum SA (acres) 

,eft 03 Channel Right 08 
0.041 

495 .T9 494.58 514.07 

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

Warning: The velocity head has changed by more than 0.5 ft (0.15 m). Thls may indicate the need for 
additional cross sections. 

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

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

CROSS SECTION OUTPUT Profile #PF 2 

E.G. Elev (ft) 2126.86 Element Left 03 Channel Right OB 
Vel Head (ft) 1.20 Wt. n-Val. 0.041 
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W.S. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C & E LOSS (ft) 

T-lob 
Reach Len. (ft) 
Flow Area (sq ft) 
Area (sq ft) 
Flow (cfs) 
Top Width (ft) 
Avg. Vel. (ft/s) 
Hydr. Depth (ft) 
Conv. (cfs) 
Wetted Per. (ft) 
Shear (lb/sq ft) 
Stream Power (lb/ft s) 
Cum Volume (acre-ft) 
Cum SA (acres) 

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

warning: The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need for 
additional cross sections. 

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

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

FLOW DISTRIBUTION OUTPUT Profile #PF 1 

Left Sta Right Sta Flow Area W.P. % Conv. Hydr D. Velocity 
(ft) (ft) (cfs) (sq ft) (ft) (ft) (ft/S) 
9963.87 10032.21 1494.21 152.99 50.18 82.10 3.08 9.77 
10032.21 RB 10100.55 325.79 54.28 38.39 17.90 1.42 6.00 

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

Warning: The-velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need for 
additional cross sections. 

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

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

FLOW DISTRIBUTION OUTPUT Profile #PF 2 

Left Sta Right Sta Flow Area W.P. % Conv. Hydr D. Velocity 
(ft) (ft) (cfs) (sq ft) ( f t) (ft) (ft/S) 
9963.87 10032.21 1494.21 152.99 50.18 82.10 3.08 9.77 
10032.21 RB 10100.55 325.79 54.28 38.39 17.90 1.42 6.00 

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

Warning: The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need for 
additional cross sections. 

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

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

CROSS SECTION RIVER: TRIBUTARY 10B 
REACH: TRIBUTARY 10B RS: 0.754 

INPUT 
Description: 
Station Elevation Data num= 4 1 

Sta Elev Sta Elev Sta Elev Sta Elev 5:a Elev 
9805 2156 9810.61 2154 9816.82 2152 9823.34 2150 9829.61 2118 

9836.11 2146 9843.65 2144 9852.34 2142 9861.13 2130 9870.42 2138 
9879.81 2136 9889.33 2134 9898.79 2132 9902.6 2130 9906.79 2128 
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Manning's n Values num= 5 
Sta n Val Sta n Val Sta n Val Sta n Val Sta n Val 
9805 .06 9924.66 .04 9990.77 .0610110.11 .0410191.12 .06 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9917.6210205.84 404.02 431.07 473.49 .1 .3 

CROSS SECTION OUTPUT Profile #PF 1 

E.G. Elev (ft) 
Vel Head (ft) 
W.S. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (f t) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C & E Loss (ft) 

Element Left 
Wt. n-Val. 
Reach Len. (ft) 404 
Flow Area (sq ft) 
Area (sq ft) 
Flow (cfs) 
Top Width (ft) 
Avg. Vel. (ft/s) 
Hydr. Depth (ft) 
Conv. (cfs) 
Wetted Per. (ft) 
Shear (lb/sq ft) 
Stream Power (lb/ft s) 
Cum Volume (acre-ft) - 
Cum SA (acres) 

Channel Right OB 
0.051 

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

Note: Manning's n values were composited to a single value in the main channel. 

CROSS SECTION OUTPUT Profile #PF 2 

E.G. Elev (ft) 
Vel Head (ft) 
W.S. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total -(cfs) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C & E Loss (ft) 

Element 
Wt. n-Val. 
Reach Len. (ft) 
Flow Area (sq ft) 
Area (sq ft) 
Flow (cfs) 
Top Width (ft) 
Avg. Vel. (ft/s) 
Hydr. Depth (ft) 
Conv. (cfs) 
Wetted Per. (ft) 
Shear (lb/sq ft) 
Stream Power (lb/ft s) 
Cum Volume (acre-ft) 
Cum SA (acres) 

Left OB Channel Right OB 
0.051 

404.02 431.07 473.49 
300.09 
300.09 
1820.00 
136.16 
6.06 
2.20 

14794.7 

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

Note: Manning's n values were composited to a single value in the main channel. 

FLOW DISTRIBUTION OUTPUT Profile XPF 1 

Left Sta Right Sta Flow Area W.P. 5Conv. HydrD. Velocity 
(ft) (ft) (cfs) (sq ft) (ft) ( f t ) (ft/s) 
LB 9917.62 10013.69 1568.92 226.18 89.05 86.23 2.56 6.94 
10013.69 10109.77 251.08 73.90 47.92 13.30 1.55 3.40 

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

Note: Manning's n values were composited to a single value in th? nain channel. 

FLOW DISTRIBUTION OUTPUT Profile #PF 2 



T-lob 
Left Sta Right Sta Flow Area W.P. % Conv. Hydr D. Velocity 
(ft) ( ft ) (cfs) (sq ft) (ft) (ft) (ft/S) 
LB 9917.62 10013.69 1568.92 226.18 89.05 86.20 2.56 6.94 
10013.69 10109.77 251.08 73.90 47.92 13.80 1.55 3.40 

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

Note: Manning's n values were composited to a single value in the maln channel. 

CROSS SECTION RIVER: TRIBUTARY 10B 
REACH: TRIBUTARY 10B RS: 0.671 

INPUT 
Description: 
Station Elevation Data num= 33 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
9833 2132 9841.87 2130 9851.52 2128 9861.74 2126 9867.46 2124 

9875.58 2122 9883.5 2120 9889.03 2118 9894.89 2116 9900.82 2114 
9906.89 2112 9915.25 2110 9924.56 2108 9948.15 2106 9965.01 2106 
9982.44 2108 9996.35 2108 10048.4 210810053.91 211010059.73 2112 
10065.53 211410073.47 211610095.25 211810109.93 212010125.61 2122 
10144.06 212410160.05 212610175.85 212810191.74 213010209.24 2132 
10228.04 213410241.63 213610253.76 2138 

Manning's n Values nun= 3 
Sta n Val Sta n Val Sta n Val 
9833 .06 9924.56 .04 9982.44 .06 

Bank Sta: Left Right Lengths: Left Channel Right 
9900.8210073.47 334.05 334.05 334.05 

CROSS SECTION OUTPUT Profile XPF 1 

E.G. Elev (ft) 
Vel Head (ft) 
W.S. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C & E Loss (ft) 

Coeff Contr. Expan. 
.1 .3 

Element Left OB 
Wt. n-Val. 
Reach Len. (ft) 334.05 
Flow Area (sq ft) 
Area (sq ft) 
Flow (cfs) 
Top Width (ft) 
Avg. Vel. (ft/s) 
Hydr. Depth (ft) 
Conv. (cfs) 
Wetted Per. (ft) 
Shear (lb/sq ft) 
Stream Power (lb/ft s) 
Cum Volume (acre-ft) 
Cum SA (acres) 

Channel Right OB 
0.052 
334.05 334.05 
263.93 
263.93 
1820.00 
134.69 
6.90 
1.96 

11798.5 
135.30 
2.90 
19.98 
25.86 0.22 
9.31 0.21 

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

Note: Manning's n values were composited to a single value in the main channel. 

CROSS SECTION OUTPUT Profile XPF 2 

E.G. Elev (ft) 
Vel Head (ft) 
W.S. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C & E Loss (ft) 

Element Left OB 
Wt. n-Val. 
Reach Len. (ft) 334.05 
Flow Area (sq ft) 
Area (sq ft) 
Flow (cfs) 
Top Width (ft) 
Avg. Vel. (ft/s) 
Hydr. Depth (ft) 
Conv. (cfs) 
Wetted Per. (ft) 
Shear (lb/sq ft) 
Stream Power (lb/ft s) 
Cum Volume (acre-f t 
Cum SA (acres) 

Channel Right OB 
0.052 
334.05 334.05 
263.93 
263.93 
1820.00 
134.69 
6.90 
1.96 
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T-lob 
Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross 

section. This may indicate the need for additional cross secclons. 
Note: Manning's n values were cornposited to a single value in the maln channel. 

FLOW DISTRIBUTION OUTPUT Profile #PF 1 

Left Sta Right Sta Flow Area W.P. % Conv. Hydr D. Velocity 
(ft) ( ft) (cfs) (sq ft) (ft) (ft) (ft/S) 
LB 9900.82 9958.37 851.23 98.50 40.86 46.77 2.42 8.64 
9958.37 10015.92 779.10 114.94 57.66 42.81 2.00 6.78 
10015.92 RB 10073.47 189.68 50.49 36.77 10.42 1.38 3.76 

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

Note: Manning's n values were composited to a single value in the main channel. 

FLOW DISTRIBUTION OUTPUT Profile #PF 2 

Left Sta Rlght Sta Flow Area W.P. %COnV. HydrD. Velocity 
!ft) (ft) (cfs) (sq ft) (ft) (ft) (ft/s) 
LB 9900.82 9958.37 851.23 98.50 40.86 46.77 2.42 8.64 
9958.37 10015.92 779.10 114.94 57.66 42.81 2.00 6.78 
10015.92 RB 10073.47 189.68 50.49 36.77 10.42 1.38 3.76 

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

Note: Manning's n values were composited to a single value in the main channel. 

CROSS SECTION RIVER: TRIBUTARY 108 
REACH: TRIBUTARY 10B RS: 0.607 

INPUT 
Description: 
Station Elevation Data 

Sta Elev Sta 
9801 2130 9812.64 

9849.23 2120 9859.22 
9898.58 2110 9908.19 
9960.01 2100 9970.32 

10021.33 210410060.62 
10146.95 211410164.37 
10245.45 212410263.82 
10330.11 2134 

nun= 3 6 
Elev Sta 
2128 9819.73 
2118 9868.88 
2108 9914.77 

Elev Sta 
2126 9828.34 
2116 9877.55 
2106 9919.89 
2098 9997.47 
210810112.31 
211810213.07 
212810310.58 

Elev Sta Elev 
2124 9838.87 2122 
2114 9887.11 2112 
2104 9924.98 2102 
210010004.99 2102 
211010122.53 2112 
212010231.57 2122 
213010319.87 2132 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 
9801 .06 9960.01 .0410004.99 .06 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9908.1910102.72 135 135 135 .1 .3 

CROSS SECTION OUTPUT Profile #PF 1 

E.G. Elev (ft) 
Vel Head (ft) 
W.S. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) C 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (it) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C & E Loss (ft) 

Element Left oa 
Wt. n-Val. 
Reach Len. (ft) 135.00 
Flow Area (sq ft) 
Area (sq ft) 
Flow (cfs) 
Top Width (ft) 
Avg. Vel. (ft/s) 
Hydr. Depth (ft) 
Conv. (cfs) 
Wetted Per. (ft) 
Shear (lb/sq f t) 
Stream Power (lb/ft s) 
Cum Volume (acre-ft) 
Cum SA (acres) 

Channel Right OB 
0.042 
135.00 135.00 
205.66 
205.66 
1820.00 
84.98 
8.85 
2.42 

14396.4 
85.74 
2.39 
21.18 
24.06 0.22 
8.47 0.21 

Warnlng: The energy equatlon could not be balanced wlthln the spec~f~ea number of lteratlons. The 
program used crltlcal depth for the water surface and co~zlnued on wlth the calculations. 
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T-lob 
Warning: The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need for 

additional cross sections. 
Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less 

than 0.7 or greater than 1.4. This may indicate the need for additional cross sections. 
Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross 

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

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

CROSS SECTION OUTPUT Profile #PF 2 

E . G .  Elev (ft) 
Vel Head (ft) 
W.S. Elev (ft) 
Crit W.S. (ft) 
E . G .  Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C & E  Loss (ft) 

Element 
Wt. n-Val. 
Reach Len. (ft) 
Flow Area (sq ft) 
Area (sq ft) 
Flow (cfs) 
Top Width (ft) 
Avg. Vel. (ft/s) 
Hydr. Depth (ft) 
Conv. (cfs) 
Wetted Per. (ft) 
Shear (lb/sq ft) 
Stream Power (lb/ft s) 
Cum Volume (acre-ft) 
Cum SA (acres) 

Left OB Channel Right OB 
0.042 

135.00 135.00 135.00 
205.66 
205.66 
1820.00 
84.98 
8.85 
2.42 

14396.4 : 
85.74 
2.39 

21.18 
24.06 0.22 
8.47 0.21 

Warning: The energy equation could not be balanced within the specified number of iterations. The - 

program used critical depth for the water surface and continued on with the calculations. 
Warning: The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need for 

additional cross sections. 
Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less 

than 0.7 or greater than 1.4. This may indicate the need for additional cross sections. 
Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross 

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

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

FLOW DISTRIBUTION OUTPUT Profile #PF 1 

Left Sta Right Sta Flow Area W.P. % Conv. Hydr D. Velocity - 
(ft) (ft) (CfS) (sq ft) (ft) (ft) (ft/s) 
LB 9908.19 9973.03 732.03 99.35 49.57 40.22 2.02 7.37 
9973.03 10037.88 1087.97 106.30 36.17 59.78 2.97 10.23 

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

Warning: The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need for 
additional cross sections. 

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

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

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

FLOW DISTRIBUTION OUTPUT Profile #PF 2 

Left Sta Right Sta Flow Area W.P. % Conv. Hydr D. Velocity 
(ft) (ft) (cfs) (sq ft) (ft) (ft) (ft/~) 
LB 9908.19 9973.03 732.03 99.35 49.57 40.22 2.02 7.37 
9973.03 10037.88 1087.97 106.30 36.17 59.78 2.97 10.23 

Warning: The energy equation could not be balanced within the spec~fied .?umber 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 ft (0.15 mi. This may indicate the need for 
additional cross sections. 

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

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

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

CROSS SECTION RIVER: TRIBUTARY 10B 
REACH: TRIBUTARY 10B RS: 0.583 

INPUT 
Description: 
Station Elevation Data 

Sta Elev Sta 
9815 2118 9828.97 

9869.26 2108 9884.06 
9922.55 2098 9924.81 
10053.92 210210061.55 
10132.55 211210160.26 
10238.99 2122 10258 

num= 2 9 
Elev Sta Elev Sta Elev Sta Elev 
2116 9841 2114 9850.35 2112 9858.31 2110 
2106 9906.89 2104 9919.24 2102 9920.87 2100 
2096 9959.04 2096 9990.1 209810039.42 2100 
210410077.14 210610094.01 210810112.71 2110 
2114 10184.3 211610198.21 211810215.22 2120 
212410272.15 212610282.08 2128 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 
9815 .06 9919.24 .04 9990.1 .06 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9919.2410053.92 280 280 280 .1 .3 

CROSS SECTION OUTPUT Profile #PF 1 

E.G. Elev (ft) 
Vel Head (ft) 
W.S. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C & E Loss (ft) 

Element Left 
Wt. n-Val. 
Reach Len. (ft) 280. 
Flow Area (sq ft) 
Area (sq ft) 
Flow (cfs) 
Top Width (ft) 
Avg. Vel. (ft/s) 
Hydr. Depth (ft) 
Conv. (cfs) 
Wetted Per. (ft) 
Shear (lb/sq ft) 
Stream Power (lb/ft s) 
Cum Volume (acre-ft) 
Cum SA (acres) 

05 Channel Right OB 
0.041 

0 0 280.00 280.00 
304.25 
304.25 
1820.00 
119.66 
5.98 
2.54 

22684.4 
121.53 
1.01 
6.02 

23.27 0.22 
8.15 0.21 

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

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

CROSS SECTION OUTPUT Profile #PF 2 

E.G. Elev (ft) 
Vel Head (ft) 
W.S. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C & E Loss (ft) 

Element Left 03 
Wt. n-Val. 
Reach Len. (ft) 230.00 
Flow Area (sq ft) 
Area (sq ft) 
Flow (cf s) 
Top Width (ft) 
Avg. Vel. (ft/s) 
Hydr. Depth (ft) 
Conv. (cfs) 
Wetted Per. (ft) 
Shear (lb/sq ft) 
Stream Power (lb/ft s) 
Cum Volume (acre-f t) 
Cum SA (acres) 

Channel Right OB 
0.041 

280.00 280.00 
304.25 
304.25 
1820.00 
119.66 
5.98 
2.54 

22684.4 
121.53 
1.01 
6.02 

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

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

FLOW DISTRIBUTION OUTPUT Profile #PF 1 

Left Sta Right Sta Flow Area W.P. %Conv. HydrD. Velocity 
(ft) (ft) (cfs) (sq ft) (ft) (ft) (ft/s) 
LB 9919.24 9964.13 1220.17 170.88 45.14 67.04 3.94 7.14 
9964.13 10009.03 563.28 110.40 44.96 30.95 2.41' 5.10 
10009.03 RB 10053.92 36.55 22.97 31.42 2.01 0.73 1.59 

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

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

FLOW DISTRIBUTION OUTPUT Profile #PF 2 

Left Sta Right Sta Flow Area W.P. % Conv. Hydr D. Velocity 
(ft) (ft) (cfs) (sq ft) (ft) (ft) (ft/s) 
LB 9919.24 9964.13 1220.17 170.88 45.14 67.04 3.94 7.14 
9964.13 10009.03 563.28 110.40 44.96 30.95 2.46 5.10 
10009.03 RB 10053.92 36.55 22.97 31.42 2.01 0.73 1.59 

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

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

CROSS SECTION RIVER: TRIBUTARY 10B 
REACH: TRIBUTARY 10B RS: 0.530 

INPUT 
Description: 
Station Elevation Data 

Sta Elev Sta 
9847 2110 9854.98 

9903.23 2100 9913.53 
10060.22 209210064.98 
10083.66 210210088.59 
10175.84 211210183.56 
10208.61 212210231.31 
10311.37 213210331.65 

nun= 35 
Elev Sta 
2108 9862.95 
2098 9963.35 
209410069.23 
210410109.29 
211410190.16 
212410255.46 
213410358.77 

Elev Sta 
2106 9871.31 
209610026.25 
209610073.92 
210610132.67 
2116 10196.1 
212610284.14 
213610391.09 

Elev Sta Elev 
2104 9887.09 2102 
209410038.35 2092 
209810078.91 2100 
210810152.87 2110 
211810202.34 2120 
212810302.62 2130 
213810416.22 2140 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 
9847 .0610026.25 .0410069.23 .06 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9903.2310083.66 300 300 290 .1 .3 

CROSS SECTION OUTPUT Profile #PF 1 

E.G. Elev (ft) 
Vel Head (ft) 
W.S. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C & E Loss (ft) 

Element Left OB 
Wt. n-Val. 
Reach Len. (ft) 300.00 
Flow Area (sq ft) 
Area (sq ft) 
Flow (cfs) 
Top Width (ft) 
Avg. Vel. (ft/s) 
Hydr. -Depth (ft) 
Conv. (cfs) 
Wetted Per. (ft) 
Shear (lb/sq ft) 
Stream Power (lb/ft s) 
Cum Volume (acre-ft) 
Cum SA (acres) 

Channel Right OB 
0.053 
300.00 290.00 
224.73 

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

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

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

Note: Manning's n values were composited to a single value in the maln channel. 

CROSS SECTION OUTPUT Profile #PF 2 

E.G. Elev (ft) 
Vel Head (ft) 
W.S. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C & E Loss (ft) 

Element 1 
Wt. n-Val. 
Reach Len. (ft) 
Flow Area (sq ft) 
Area (sq ft) 
Flow (cfs) 
Top Width (ft) 
Avg. Vel. (ft/s) 
Hydr. Depth (ft) 
Conv. (cfs) 
Wetted Per. (ft) 
Shear (lb/sq ft) 
Stream Power (lb/ft s) 
Cum Volume (acre-ft) 
Cum SA (acres) 

'eft OB Channel Right OB 
0.053 

300.00 300.00 290.00 
224.73 
224.73 
1820 .OO 
110.79 
8.10 
2.03 

10107.0 
111.88 
4.07 

32.93 
21.57 , 0.22 
7.41 0.21 

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

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

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

Note: Manning's n values were composited to a single value in the m a n  channel. 

FLOW DISTRIBUTION OUTPUT Profile #PF 1 

Left Sta Right Sta Flow Area W.P. % Conv. Hydr D. Velocity 
(ft) (ft) (Cf.5) (sq ft) (ft) (ft) (ft/s) 
LB 9903.23 9963.37 0.25 0.41 4.52 0.01 0.09 0.62 
9963.37 10023.52 228.10 68.39 60.17 12.53 1.14 3.34 
10023.52 RB 10083.66 1591.65 155.93 47.19 87.45 3.38 10.21 

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

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

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

Note: Manning's n values were composited to a single value in the main channel. 

FLOW DISTRIBUTION OUTPUT Profile #PF 2 

Left Sta Right Sta Flow Area W.P. S Conv. Hydr D. Velocity 
(ft) (ft) (cfs) (sq ft) (ft) (ft) (ft/s) 
LB 9903.23 9963.37 0.25 0.41 4.52 0.01 0.09 0.62 
9963.37 10023.52 228.10 68.39 60.17 12.53 1.14 3.34 
10023.52 RB 10083.66 1591.65 155.93 47.19 87.45 3.38 10.21 

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

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

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

Note: Manning's n values were composited to a single value in the main channel. 

CROSS SECTION RIVER: TRIBUTARY 10E 
REACH: TRIBUTARY LOB RS: 0.492 

INPUT 
Descrlptron: 
Station Elevation Data nun= 3 6 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
9850 2112 9862.32 2110 9879.29 2108 9895.76 2106 4953.9 2104 
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Manning's n Values nun= 3 
Sta n Val Sta n Val Sta n Val 

9850 .06 9942.84 .0410025.83 .06 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan 
9923.2310198.15 200 200 200 .1 .3 

CROSS SECTION OUTPUT Profile #PF 1 

E.G. Elev (ft) 
Vel Head (ft) 
W.S. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C & E Loss (ft) 

Element 
Wt. n-Val. 
Reach Len. (ft) 
Flow Area (sq ft) 
Area (sq ft) 
Flow (cfs) 
Top Width (ft) 
Avg. Vel. (ft/s) 
Hydr. Depth (ft) 
Conv. (cfs) 
Wetted Per. (ft) 
Shear (lb/sq ft) 
Stream Power (lb/ft 
Cum Volume (acre-ft) 
Cum SA (acres) 

Left OB Channel 
0.040 

200.00 200.00 
219.28 
219.28 
1820.00 
72.93 
8.30 
3.01 

16806.2 
73.99 
2.17 

S) 18.01 
20.04 
6.78 

Right OB 

200.00 

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

Note: Manning's n values were composited to a single value in che main channel.' 

CROSS SECTION OUTPUT Profile #PF 2 

E.G. Elev (ft) 
Vel Head (ft) 
W.S. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha. 
Frctn Loss (ft) 
C & E Loss (ft) 

Element Left OB 
Wt. n-Val. 
Reach Len. (ft) 200.00 
Flow Area (sq ft) 
Area (sq ft) 
Flow (cfs) 
Top Width (ft) 
Avg. Vel. (ft/s) 
Hydr. Depth (ft) 
Conv. (cfs) 
Wetted Per. (ft) 
Shear (lb/sq ft) 
Stream Power (lb/ft s) 
Cum Volume (acre-ft) 
Cum SA (acres) 

Channel Right OB 
0.040 

200.00 200.00 
219.28 
219.28 
1820.00 
72.93 

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

Note: Manning's n values were composited to a single value in the main channel. 

FLOW DISTRIBUTION OUTPUT Profile #PF 1 

Left Sta Rlght Sta Flow Area W.P. % Coav. Hydr D. Velocity 
(ft) (ft) (cfs) (sq ft) (ft) (fti (ft/s) 
LB 9923.23 10014.87 1811.54 216.29 69.14 93.51 3.17 8.38 
10014.87 10106.51 8.46 2.99 4.85 C.46 0.64 2.83 

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

Note: Manning's n values were composited to a single value in :he nain channel. 

FLOW DISTRIBUTION OUTPUT Profile #PF 2 
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Left Sta Right Sta Flow Area W.P. 9Conv. HydrD. Velocity 
(ft) (ft) (cfs) (sq ft) (ft) (ft) (ft/s) 
LB 9923.23 10014.87 1811.54 216.29 69.14 99.54 3.17 8.38 
10014.87 10106.51 8.46 2.99 4.85 0.46 0. 64 2.83 

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

Note: Manning's n values were composited to a single value in the main channel. 

CROSS SECTION RIVER: TRIBUTARY 10B 
REACH: TRIBUTARY 10B RS: 0.435 

INPUT 
Description: 
Station Elevation Data 

Sta Elev Sta 
9831.9 2112 9842.03 

9893.97 2102 9907.81 
9959.73 2092 9964.78 

10005.66 208410021.06 
10050.97 209010105.28 
10275.5 209610314.09 

10430.13 210610441.83 
10473.56 211610480.89 

num= 38 
Elev Sta 
2110 9852.12 
2100 9921.36 
2090 9969.49 
208410033.11 
209210123.53 
2098 10333.7 
210810453.13 
2118 10495.1 

Elev Sta 
2108 9862.25 
2098 9934.72 
2088 9973.91 
208410041.81 
209410189.61 
210010363.19 
211010460.28 
2120 

Elev Sta 
2106 9878.91 
2096 9947.37 
2086 9985.91 
208610045.75 
209610263.73 
210210413.15 
211210466.76 

Elev 
2104 
2094 
2084 
2088 
2096 
2104 
2114 

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

9831.9 .06 9964.78 .0410050.97 .06 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9934.7210189.61 420 420 400 .l .3 

CROSS SECTION OUTPUT Profile #PF 1 

E.G. Elev (ft) 
Vel Head (ft) 
W.S. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C & E Loss (ft) 

Element Left 03 
Wt. n-Val. 
Reach Len. (ft) 420.00 
Flow Area (sq ft) 
Area (sq ft) 
Flow (cfs) 
Top Width (ft) 
Avg. Vel. (ft/s) __ 
Hydr. Depth (ft) 
Conv. (cfs) 
Wetted Per. (ft) 
Shear (lb/sq ft) 
Stream Power (lb/ft s) 
Cum Volume (acre-ft) 
Cum SA (acres) 

Channel Right OB 
0.040 
420.00 400.00 
194.63 
194.63 

1820.00 
72.63 
9.35 
2.68 

13834.1 
73.54 
2.86 

26.74 
19.09 0.22 
6.45 0.21 

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

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

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

CROSS SECTION OUTPUT Profile #PF 2 

E.G. Elev (ft) 
Vel Head (ft) 
W.S. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 

Element 
Wt. n-Val. 
Reach Len. (ft) 
Flow Area (sq ft) 
Area (sq ft) 
Flow (cfs) 
Top Width (ft) 
Avg. Vel. (ft/s) 
Hydr. Depth (ft) 
Conv. (cfs) 
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Left 03 Channel Right OB 
0.040 

420.00 420.00 400.00 
194.63 
194.63 

1820.00 
72.63 
9.35 
2.68 

13834.1 



Length Wtd. (ft) 
MlnChEl (ft) 
Alpha 
Frctn Loss (ft) 
C & E Loss (ft) 

T-lob 
420.00 Wetted Per. (ft) 

2084.00 Shear (lb/sq ft) 
1.00 Stream Power (lb/ft s) 
6.17 Cum Volume (acre-ft) 
0.08 Cum SA (acres) 

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

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

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

FLOW DISTRIBUTION OUTPUT Profile #PF 1 

Left Sta Right Sta Flow Area W.P. 9 Conv. Hydr D. Velocity 
(ft) (ft) (cfs) (sq ft) (ft) (ft) (ft/s) 
LB 9934.72 10019.68 1265.19 132.76 48.68 69.52 2.75 , 9.53 
10019.68 10104.65 554.81 61.87 24.85 30.48 2.54 ' 8.97 

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

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

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

FLOW DISTRIBUTION OUTPUT Profile #PF 2 

Left Sta Right Sta Flow Area W.P. % Conv. Hydr D. Velocity 
( f t) (ft) (cfs) (sq ft) (ft) (ft) (ft/s) 
LB 9934.72 10019.68 1265.19 132.76 48.68 69.52 2.75 9.53 
10019.68 10104.65 554.81 61.87 24.85 30.48 2.54 8.97 

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

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

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

CROSS SECTION RIVER: TRIBUTARY 10B 
REACH: TRIBUTARY 10B RS: 0.345 

INPUT 
Description: 
Station Elevation Data 

Sta Elev Sta 
9657.1 2118 9670.38 

9729.02 2108 9739.89 
9781.28 2098 9810.34 
9899.27 2088 9939.56 
10004.65 207810012.33 
10084.68 208210121.24 
10225.73 208810301.46 
10392.81 209810407.88 

num= 3 7 
Elev Sta 
2116 9689.65 
2106 9748.75 
2096 9826.56 
2086 9966.01 
2076 10029.7 
208410152.73 
209010336.62 
2100 

Elev Sta 
2114 9703.57 
2104 9759.83 
2094 9838.3 
2084 9978.06 
2076 10037.2 
208410163.42 
2092 10357.1 

Elev Sta 
2112 9717.13 
2102 9770.19 
2092 9862.42 
2082 9989.23 
207810061.42 
208410195.91 
209410376.95 

Elev 
2110 
2100 
2090 
2080 
2080 
2086 
2096 

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

9657.1 .06 9989.23 .0410061.42 .06 

Bank Sta: Left Rlght Lengths: Left Channel Right Coeff Coctr. Expan 
9939.5610195.91 287.24 304.1 315.09 .1 .3 

CROSS SECTION OUTPUT Profile #PF 1 
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E.G. Elev (ft) 
Vel Head (ft) 
W.S. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El~(ft) 
Alpha 
Frctn Loss (ftl 
C & E LOSS (ft) 

Element Left 03 
Wt. n-Val. 
Reach Len. (ft) 287.24 
Flow Area (sq ft) 
Area (sq ft) 
Flow (cfs) 
Top Width (ft) 
Avg. Vel. (ft/s) 
Hydr. Depth (ft) 
Conv. (cfs) 
Wetted Per. (ft) 
Shear (lb/sq ft) 
Stream Power (lb/ft s) 
Cum Volume (acre-ft) 
Cum SA (acres) 

Channel Right OB 
0.040 

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

CROSS SECTION OUTPUT Profile #PF 2 

E.G. Elev (ft) 
Vel Head (ft) 
W.S. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C & E LOSS (ft) 

Element Left OB 
Wt. n-Val. 
Reach Len. (ft) 287.24 
Flow Area (sq ft) 
Area (sq ft) 
Flow (cfs) 
Top Width (ft) 
Avg. Vel. (ft/s) 
Hydr. Depth (ft) 
Conv. (cfs) 
Wetted Per. (ft) 
Shear (lb/sq ft) 
Stream Power (lb/ft s) 
Cum Volume (acre-ft) 
Cum SA (acres) 

Channel Right OB 
0.040 

304.40 315.09 
218.18 
218.18 
1820.00 
86.01 
8.34 
2.54 

16195.7 
86.85 
1.98 

16.52 
17.10 0.22 
5.68 0.21 

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

FLOW DISTRIBUTION OUTPUT Profile #PF 1 - 

Left Sta Right Sta Flow Area W.P. %Conv. HydrD. Velocity 
(ft) (ft) (cfs) (sq ft) (ft) (ft) (ft/s) 
LB 9939.56 10025.01 1076.76 119.71 40.72 59.16 2.97 8.99 
10025.01 10110.46 743.24 98.47 46.13 40.84 2.15 7.55 

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

FLOW DISTRIBUTION OUTPUT Profile #PF 2 

Left Sta Right Sta Flow Area W.P. 9 Conv. Hydr D. Velocity 
(ft) (ft) (cfs) (sq ft) (ft) (ft) (ft/s) 
LB 9939.56 10025.01 1076.76 119.71 40.72 59.16 2.97 8.99 
10025.01 10110.4 6 743.24 98.47 46.13 40.84 2.15 7.55 

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

CROSS SECTION RIVER: TRIBUTARY 10B 
REACH: TRIBUTARY 10B RS: 0.295 

INPUT 
Descrlptlon: 
Statlon Elevation Data num= 5 7 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
9573 2110 9595.31 2108 9619.97 2106 9637.03 2104 9651.59 2102 

9675.3 2100 9694.15 2098 9714.98 2096 9724.58 2094 9731.91 2092 
?age 21 





Left Sta Right Sta Flow Area W.P. % Conv. Hydr D. Velocity 
(ft) ( f t) (cfs) (sq ft) (ft) (ft) (ft/s) 
LB 9855.14 9957.07 3.52 2.59 8.38 0.19 0.31 1.36 
9957.07 10058.99 1816.48 221.89 93.01 99.81 2.40 8.19 

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

CROSS SECTION RIVER: TRIBUTARY 10B 
REACH: TRIBUTARY 10B RS: 0.214 

INPUT 
Description: 
Station Elevation Data 

Sta Elev Sta 
9549.7 2096 9592.43 

9697.42 2086 9713.25 
9783.06 2076 9794.6 
9933.81 2066 9963.64 

10093.03 207410113.43 
10222.67 208410251.77 

num= 2 9 
Elev Sta Elev Sta Elev Sta Elev 
2094 9632 2092 9658.51 2090 9682.17 2088 
2084 9729.85 2082 9747.31 2080 9765.14 2078 
2074 9874.31 2072 9902.01 2070 9921.68 2068 
206610037.48 206810066.61 207010077.23 2072 
207610130.13 207810169.08 208010200.86 2082 1 
208610291.45 208810305.21 2090 

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

9549.7 .065 9921.68 .04210037.48 .065 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9794.610093.03 599.49 491.4 475.9 .1 .3 

CROSS SECTION OUTPUT Profile #PF 1 

E.G. Elev (ft) 
Vel Head (ft) 
W.S. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C & E Loss (ft) 

Element 
Wt. n-Val. 
Reach Len. (ft) 
Flow Area (sq ft) 
Area (sq ft) 
Flow (cfs) 
Top Width (ft) 
Avg. Vel. (ft/s) 
Hydr. Depth (ft) 
Conv. (cfs) 
Wetted Per. (ft) 
Shear (lb/sq ft) 
Stream Power (lb/ft s) 
Cum Volume (acre-ft) 
Cum SA (acres) 

Left OB Channel Right OB 
0.042 

599.49 491.40 475.90 
238.26 
238.26 
1820.00 
133.90 
7.64 
1.78 

13066.8 
134.16 
2.15 
16.43 
13.30 0.22 
3.88 0.21 

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

Warning: The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need for 
additional cross sections. 

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

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

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

CROSS SECTION OUTPUT Profile #PF 2 

E.G. Elev (ft) 
Vel Head (ft) 
W.S. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 

Element 
Wt. n-Val. 
Reach Len. (ft) 
Flow Area (sq ft) 
Area (sq ft) 
Flow (cfs) 
Top Wldth (ft) 
Avg. Vel. (ft/s) 
Hydr. Depth (ft) 
Conv. (cfs) 
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Left 08 Channel Right OB 
0.042 

599.49 491.40 475.90 
238.26 
238.26 
1820.00 
133.90 
7.64 
1.78 

13066.8 



T-lob 
Length Wtd. (ft) 491.36 Wetted Per. (ft) 
Min Ch El (ft) 2066.00 Shear (lb/sq ft) 
Alpha 1.00 Stream Power (lb/ft s) 
Frctn Loss (ft) 0.44 Cum Volume (acre-ft) 
C & E Loss (ft) 0.26 Cum SA (acres) 

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

Warning: The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need for 
additional cross sections. 

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

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

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

FLOW DISTRIBUTION OUTPUT Profile #PF 1 

Left Sta Right Sta Flow Area W.P. % conv. ~ y d r  D. v&.locity 
(ft) (ft) (cfs) (sq ft) (ft) (ft) (ft/s) 
9894.08 9993.55 1475.27 175.53 79.38 81.06 2.22 8 . 4-0 
9993.55 RB 10093.03 344.73 62.73 54.77 18.94 1.15 5.50 

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

Warning: The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need for 
additional cross sections. 

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

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

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

FLOW DISTRIBUTION OUTPUT Profile #PF 2 

Left Sta Right Sta Flow Area W.P. %Conv. HydrD. Velocity 
(ft) (ft) (CfS) (sq ft) ift) (ft) (ft/s) 
9894.08 9993.55 1475.27 175.53 - 79.38 81.06 2.22 8.40 
9993.55 RB 10093.03 344.73 62.73 54.77 18.94 1.15 5.50 

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

Warning: The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need for 
additional cross sections. 

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

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

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

CROSS SECTION RIVER: TRIBUTARY 10B 
REACH: TRIBUTARY 10B RS: 0.121 

INPUT 
Description: 
Station Elevation Data num= 2 2 

Sta Elev Sta Elev Sta Elev Sta Elev Sra Elev 
9760 2076 9775 2074 9795 2072 9820 2070 9855 2068 
9890 2066 9920 2064 9950 2062 10000 206010042.17 2060 

10050.83 205810062.05 205810091.76 206010122.45 206210141.82 2064 
10159.24 206610191.81 206810210.02 207010240.45 207213235.16 2074 
10310.24 207410338.89 2074 

Mannrng's n Values num= 3 
Sta n Val Sta n Val Sta n Val 
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Bank Sta: Left Right Lengths: Left Channel Right C0eff Contr. Ezpan. 
982010141.82 250 220 270 .1 .3 

CROSS SECTION OUTPUT Profile #PF 1 

E.G. Elev (ft) 
Vel Head (ft) 
W.S. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs! 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C & E Loss (ft) 

Element Left 
Wt. n-Val. 
Reach Len. (ft) 250. 
Flow Area (sq ft) 
Area (sq ft) 
Flow (cfs) 
Top Width (ft) 
Avg. Vel. (ft/s) 
Hydr. Depth (ft) 
Conv. (cfs) 
Wetted Per. (ft) 
Shear (lb/sq ft) 
Stream Power (lb/ft s) 
Cum Volume (acre-ft) 
Cum SA (acres) 

CROSS SECTION OUTPUT Profile #PF 2 - 

E.G. Elev (ft) 
Vel Head (ft) 
W.S. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C & E LOSS (ft) 

Element 
Wt. n-Val. 
Reach Len. (ft) 
Flow Area (sq ft) 
Area (sq ft) 
Flow (cfs) 
Top Width (ft) 
Avg. Vel. (ft/s) 
Hydr. Depth (ft) 
Conv. (cfs) 
Wetted Per. (ft) 
Shear (lb/sq ft) 
Stream Power (lb/ft s) 
Cum Volume (acre-ft) 
Cum SA (acres) 

03 Channel 
0.054 

00 220.00 
1301.36 
1301.36 
1809.49 
259.25 
1.39 
5.02 

108448.2 
259.89 
0.09 
0.12 
4. 62 
1.67 

Left OB Channel 
0.054 

250.00 220.00 
1301.36 
1301.36 
1809.49 
259.25 
1.39 
5.02 

108448.2 
259.89 
0.09 
0.12 
4.62 
1.67 

Right OB 
0.065 

270.00 
26.28 
26.28 
10.51 
24.33 
0.40 
1.08 
630.2 
24.46 
0.02 
0.01 
0.08 

i 0.08 

Right OB 
0.065 

270.00 
26.28 
26.28 
10.51 
24.33 
0.40 
1.08 
630.2 
24.46 
0.02 
0.01 
0.08 
0.08 

FLOW DISTRIBUTION OUTPUT Profile #PF 1 

Left Sta Right Sta Flow Area W.P. % Conv. Hydr D. Velocity 
(ft) (ft) (cfs) (sq ft) (ft) (ft) (ft/s) 
LB 9820.00 9927.27 29.53 63.70 44.79 1.62 1.43 0.46 
9927.27 10034.55 648.11 576.49 107.36 35.61 5.37 1.12 
10034.55 RB 10141.82 1131.84 661.17 107.74 62.19 6.16 1.71 
10141.82 10338.89 10.51 26.28 24.46 0.58 1.08 0.40 

FLOW DISTRIBUTION OUTPUT Profile #PF 2 

Left Sta Right Sta Flow Area W.P. % Conv. Hydr D. Velocity 
(ft) (ft) (cfs) (sq ft) (ft) (ft! (ft/s) 
LB 9820.00 9927.27 29.53 63.70 44.79 1.62 1.13 0.46 
9927.27 10034.55 648.11 576.49 107.36 35.61 5.37 1.12 
10034.55 RB 10141.82 1131.84 661.17 107.74 62.19 6.16 1.71 
10141.82 10338.89 10.51 26.28 24.46 0.58 1.08 0.40 

CULVERT RIVER: TRIBUTARY 105 
REACH: TRIBUTARY 100 RS: 0.110 

INPUT 
Description: 
Distance from Upstream XS = ? 0 
Deck/Roadway Wldth - - 5 0 
Weir Coefficient - - 2.6 
Bridge Deck/Roadway Skew = 
Upstream Deck/Roadway Coordinates 

num= 8 



T-lob 
Sta Hi Cord Lo Cord Sta Hi Cord Lo Cord Sta Hi Cord Lo Cord 
9400 2056 9690 2058 9800 2060 
9840 2062 9970 2064 10080 2066 

10140 2068 10200 2070 

Upstream Bridge Cross Section Data 
Station Elevation Data num= 22 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
9760 2076 9775 2074 9795 2072 9820 2070 9855 2063 
9890 2066 9920 2064 9950 2062 10000 206010042.17 2060 

10050.83 205810062.05 205810091.76 206010122.45 206210141.82 2064 
10159.24 206610191.81 206810210.02 207010240.45 207210285.16 2074 
10310.24 207410338.89 2074 

Manning's n Values num= 3 
Sta nVal Sta n Val Sta n Val 
9760 .06510042.17 .04210091.76 .065 

Bank Sta: Left Right Coeff Contr. Expan 
982010141.82 .1 .3 

Downstream Deck/Roadway Coordinates 
num= 8 
Sta Hi Cord Lo Cord Sta Hi Cord Lo Cord Sta Hi Cord Lo Cord 
9400 2056 9690 2058 9800 2060 
9840 2062 9970 2064 10080 2066 
10140 2068 10200 2070 

Downstream Bridge Cross Section Data 
Station Elevation Data num= 22 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
9602 2060 9644.3 2060 9668.69 2058 9763.77 2058 9800.79 2058 

9830.54 2058 9858.32 2060 9940.64 2060 9984.26 2060 9990.42 2060 
10029.08 205810036.36 205610044.76 205610052.44 205810058.75 2060 

Manning's n Values num= - 3 
Sta n Val Sta nVal Sta n Val 
9602 .065 9990.42 .04210058.75 .065 

Bank Sta: Left Right Coeff Contr. Expan. 
9644.310077.94 .1 .3 

- - - 
Upstream Embankment side slope 0 horiz. to 1.0 vertical 
Downstream Embankment side slope - - 0 horiz. to 1.0 vertical 
Maximum allowable submergence for weir flow = .95 
Elevation at which weir flow begins = 2055 
Energy head used in spillway design - - 
Spillway height used in design - 
Weir crest shape = Broad Crested 

Number of Culverts = 1 

Culvert Name Shape Rise Span 
Culvert #1 Circular 5 
FHWA Chart # 2 - Corrugated Metal Pipe Culvert 
FHWA Scale # 1 - Headwall 
Solution Criteria = Highest U.S. EG 
Culvert Upstrm Dist Length n Value Entrance Loss Coef Exlt Loss Coef 

30 7 5 .018 .5 1 
Number of Barrels = 2 
Upstream Elevation = 2056.45 
Centerline Stations 

Sta. Sta. 
10052 10059 

Downstream Elevation = 2055.82 
Centerline Stations 

Sta. Sta. 
10037 10044 

CROSS SECTION RIVER: TRIBUTARY 10B 
REACH: TRIBUTARY 10B RS: 0.100 





T-lob 
section. This may indicate the need for additional cross sections. 

FLOW DISTRIBUTION OUTPUT Profile #PF 2 

Left Sta Right Sta Flow Area W.P. B Conv. Hydr D. Velocity 
(ft) (ft) (cfs) (sq ft) (ft) (ft) (ft/s) 
LB 9644.30 9788.85 818.28 172.24 136.58 44.96 1.26 4.75 
9788.85 9933.39 302.99 68.46 60.38 16. 65 1.13 4.43 
9933.39 RB10077.94 698.73 83.36 54.30 38.39 1.56 8.38 

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

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

CROSS SECTION RIVER: TRIBUTARY 103 
REACH: TRIBUTARY 10B RS: 0.088 

INPUT 
Description: 
Station Elevation Data num= 2 3 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
9478 2062 9521.36 2060 9595.1 2058 9683.59 2056 9736.98 2056 

9794.72 2058 9884.69 2060 9907.44 2060 9927.95 2060 9942.26 2060 
9972.72- 2058 9993.29 2056 9998.3 205610004.99 205610026.17 2054 

10027.54 205410035.12 205610041.69 205810114.32 206010230.15 2062 
10273.73 206410319.32 2066 10415.1 2068 

Manning's n Values nun= 3 
Sta n V a l  Sta n Val Sta n Val 
9478 .065 9972.72 .04210041.69 .065 

Bank Sta: Left Right Coeff Contr. Expan. 
9595.110114.32 .1 .3 

CROSS SECTION OUTPUT Profile #PF 1 

E.G. Elev (ft) 
Vel Head (ft) 
W.S. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C & E Loss (ft) 

Element 
Wt. n-Val. 
Reach Len. (ft) 
Flow Area (sq ft) 
Area (sq ft) 
Flow (cfs) 
Top Width (ft) 
Avg. Vel. (ft/s) 
Hydr. Depth (ft) 
Conv. (cfs) 
Wetted Per. (ft) 
Shear (lb/sq ft) 
Stream Power (lb/ft s) 
Cum Volume (acre-ft) 
Cum SA (acres) 

Warning: Divided flow computed for this cross-section. 

CROSS SECTION OUTPUT Profile #PF 2 

E.G. Elev (ft) 
Vel Head (ft) 
W.S. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. ( ft) 
Min Ch El ift) 
Alpha 
Frctn Loss (ft) 
C & E Loss (ft) 

Element 
Wt. n-Val. 
Reach Len. (ft) 
Flow Area (sq ft) 
Area (sq ft) 
Flow (cfs) 
Top Width (ft) 
Avg. Vel. (fr/s) 
Hydr. Depth ift) 
Conv. (cfs) 
Wetted Per. (ft) 
Shear (lS/sq ft) 
Stream Power (lb/ft S) 
Cum Volume (acre-ft) 
Cum SA (acres) 

Left 03 Channel Right OB 
0.052 

Left OB Channel Right OB 
0.052 



Warning: Divided flow computed for this cross-section 

FLOW DISTRIBUTION OUTPUT Profile #PF 1 

Left Sta Right Sta Flow Area W.P. 
(ft) (ft) (cfs) (sq ft) (ft) 
LB 9595.10 9768.17 809.73 222.63 168.40 
9768.17 9941.25 15.80 9.54 23.49 
9941.25 RB 10114.32 994.47 135.04 68.25 

Warning: Divided flow computed for this cross-section. 

FLOW DISTRIBUTION OUTPUT Profile #PF 2 

Left Sta Right Sta Flow Area W.P. 
(ft) (ft) (CfS) (sq ft) (ft) 
LB 9595.10 9768.17 809.73 222.63 168.40 
9768.17 9941.25 15.80 9.54 23.49 
9941.25 RB 10114.32 994.47 135.04 68.25 

Warning: Divided flow computed for this cross-section 

SUMMARY OF MANNING'S N VALUES 

Reach River Sta. 

TRIBUTARY 10B 
TRIBUTARY 10B 
TRIBUTARY 10B 
TRIBUTARY 10B 
TRIBUTARY 10B 
TRIBUTARY 10B 
TRIBUTARY 10B 
TRIBUTARY 10B 
TRIBUTARY 10B 
TRIBUTARY 108 
TRIBUTARY 10B 
TRIBUTARY 10B 
TRIBUTARY 10B 
TRIBUTARY 10B 
TRIBUTARY 10B 
TRIBUTARY 10B 
TRIBUTARY 10B 
TRIBUTARY 10B 
TRIBUTARY 10B 
TRIBUTARY 10B 
TRIBUTARY 108 
TRIBUTARY 10B 

SUMMARY OF REACH LENGTHS 

River: TRIBUTARY 10B 

Reach River Sta. 

TRIBUTARY 10B 
TRIBUTARY 10B 
TRIBUTARY 10B 
TRIBUTARY 10B 
TRIBUTARY 10B 
TRIBUTARY 10B 
TRIBUTARY 10B 
TRIBUTARY 10B 
TRIBUTARY 10B 

n 1 

.06 

.06 

.06 

.06 

.06 

.06 

.06 

.06 

.06 

.06 

- .06 
.06 
.06 
.06 
.06 
.06 

.065 

.065 

.065 
Culvert 

.065 

. 0 65 

Left Channel 

339.61 
206.89 

2 60 
188.48 

335 
175.95 
193.22 
194.58 
131.07 
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4 Conv. 

Right 

Hydr D. Velocity 
(ft) (ft/S) 
1.32 3.64 
0.41 1.66 
2.00 7.36 

Hydr D. Velocity 
(ft) (ft/s) 
1.32 3.64 
0.41 1.66 
2.00 7.36 



TRIBUTARY 10B 
TRIBUTARY 10B 
TRIBUTARY 10B 
TRIBUTARY 10B 
TRIBUTARY 10B 
TRIBUTARY 10B 
TRIBUTARY 10B 
TRIBUTARY 108 
TRIBUTARY 10B 
TRIBUTARY 10B 
TRIBUTARY 10B 
TRIBUTARY 10B 
TRIBUTARY 108 

334.05 
135 
280 
300 
200 
420 

287.24 
439.42 
599.49 

250 
Culvert 

56.72 

SUMMARY OF CONTRACTION AND EXPANSION COEFFICIENTS 
River: TRIBUTARY 10B 

Reach River Sta. Contr. Expan. 

TRIBUTARY 10B 
TRIBUTARY 10B 
TRIBUTARY 10B 
TRIBUTARY 10B 
TRIBUTARY 10B 
TRIBUTARY 10B 
TRIBUTARY 10B 
TRIBUTARY 10B 
TRIBUTARY 10B 
TRIBUTARY 10B 
TRIBUTARY 10B 
TRIBUTARY 10B 
TRIBUTARY 10B 
TRIBUTARY 10B 
-TRIBUTARY 10B 
TRIBUTARY 10B 
TRIBUTARY 10B 
TRIBUTARY 10B 
TRIBUTARY 10B 
TRIBUTARY 10B 
TRIBUTARY 10B 
TRIBUTARY 10B 

.1 

.1 - 

.1 

.1 

.1 

.1 

.1 

.1 

.1 

.1 

.1 

.1 

.1 

.1 

.1 

.1 

.1 

.1 

.1 
Culvert 

.1 

.1 
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Station (ft) 



TRlB 10B FLOODPLAIN DELINEATION TRIBUTARY 10B 
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TRlB 10B FLOODPLAIN DELINEATION TRIBUTARY 10B 
River = Jobl Reach = Jobl RS = 0 435 
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TRlB 10B FLOODPLAIN DELINEATION TRIBUTARY 10B 
River = Jobl Reach = Jobl RS = 0.121 
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TRlB 10B FLOODPLAIN DELINEATION TRIBUTARY 10B 
River = TRIBUTARY 10B Reach = TRIBUTARY 1OB RS = 0.100 
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HEC-RAS September 1998 Version 2.2 
U.S. Army Corp of Engineers 

Hydrologic Engineering Center 
609 Second Street, Suite D 

Davis, California 95616-4687 
(916) 756-1104 

X X XXXXXX XXXX XXXX XX xxxx 
X X X X X X X X X  X 
X X X X X X  X X X  
XXXXXXX XXXX X XXX XXXX XXXXXX XXXX 
X X X X X X X X X 
X X X X X X X  X x x 
X X XXXXXX XXXX X X X X XXXXX 

PROJECT DATA 
Project Title: NEW TRIB 10A FLOODPLAIN DELINEATION 
Project File : T-1OA.prj 
Run Date and Time: 9/6/2000 9:29:15 AM 

Project in English units 

Project Description: 
TRIBUTARY 10A 

PLAN DATA 

Plan Title: Two Profiles 
Plan File : y:\Mc-18\RAS FCD Disk\HEC-RAS\T-lOA\T-lOA.pO2 

Geometry Title: Base Conditions Geometry 
Geometry File : y:\Mc-18\RAS FCD Disk\HEC-RAS\T-lOA\T-1OA.GO1 

Flow Title : 2 Flow Profiles 
Flow File : y:\Mc-18\RAS FCD D~S~\HEC-RAS\T-~OA\T~~OA.?O~ 

Plan Summary Information: 
Number of: Cross Sections = 17 Mulitple Openings = 0 

Culverts = 1 Inline Weirs = 0 
Bridges = 0 

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

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

FLOW DATA 

Flow Title: 2 Flow Profiles 
Flow File : y:\Mc-18\RAS FCD Dis!<\:iEC-RAS\T-10.4\TT10A.F01 

Flow Data (cfs) 

River, Reach 2s PF 1 
Tributary 10A Tributary 10A 1.107 978 
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Tributary 10A Tributary 10A 0.505 

Boundary Conditions 

River Reach Profile 

Tributary 10A Tributary 10A 2' 1 
Tributary 10A Tributary 10A PF 2 

Upstream Downstream 

Normal S = .02 
Normal S = .02 

GEOMETRY DATA 

Geometry Title: Base Conditions Geometxy 
Geometry File : y:\Mc-18\RAS FCD Disk\iiEC-RAS\T-lOA\T-lOA.GO1 

CROSS SECTION RIVER: Tributary 10A 
REACH: Tributary 10A RS: 1.107 

INPUT 
Description: 
Station Elevation Data num= 22 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
9786 2172 9819.82 2170 9851.22 2168 9863.23 2166 9900.99 2164 

9936.3 21629960.97 21609985.67 215810003.06 215810018.84 2160 
10033.87 216210051.32 216410085.4 216610106.8 216810121.55 2170 
10140.88 217210157.19 217410188.23 217610218.45 217810245.21 2178 
10274.79 217810302.32 2180 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 
9786 .06 9960.97 .04510033.87 .06 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9900.9910051.32 493.75 471.99 463.91 .1 .3 

CROSS SECTION OUTPUT Profile #PF 1 

E.G. Elev (ft) 
Vel Head (ft) 
W.S. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C & E LOSS (ft) 

Element Left OB 
Wt. n-Val. 
Reach Len. (ft) 493.75 
Flow Area (sq ft) 
Area (sq ft) 
Flow (cfs) 
Top Width (ft) 
Avg. Vel. (ft/s) 
Hydr. Depth (ft) 
Conv. (cfs) 
Wetted Per. (ft) 
Shear (lb/sq ft) 
Stream Power (lb/ft s) 
Cum Volume (acre-f t ) 1.54 
Cum SA (acres) 1.60 

Channel Right OB 
0.045 

471.99 463.91 
129.25 - 

129.25 
978.00 
74.11 
7.57 
1.74 

6497.0 
74.40 
2.46 
18.59 
32.97 1.95 
16.78 3.81 

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

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

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

CROSS SECTION OUTPUT Proflle #PF 2 

E.G. Elev (ft) 2161.71 clement Left OB Channel Rlght OB 
Vel Head (ft) 0.89 Wt. n-Val. 0.045 
W.S. Elev (ft) 2160.82 Reach Len. ift) 493.75 471.99 163.91 
Crrt W.S. (ft) 2160.82 FlowArea (sqft) 129.25 
E.G. Slope (ft/ft) 0.022659 Area (sq ft) 129.25 
Q Total (cfs) 978.00 Flow (cfs) 978.00 
Top Width (ft) 74.11 Top Wldth (ft) 71.11 
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Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C & E Loss (ft) 

T-lOa 
Avg. Vel. (ft/s) 
Hydr. Depth (ft) 
Conv. (cfs) 
Wetted Per. (ft) 
Shear (lb/sq ft) 
Stream Power (lb/ft s) 
Cum Volume (acre-ft) 
Cum SA (acres) 

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

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

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

FLOW DISTRIBUTION OUTPUT Profile #PF 1 

Left Sta Rlght Sta Flow Area W.P. % Conv. Hydr D. ~elocity 
(ft) (ft) (CfS) (sq ftl (ft) (ft) (ft/S) 
LB 9900.99 9951.10 0.00 0.00 0.22 0.00 0.01 0.16 
9951.10 10001.21 742.46 92.83 50.22 75.92 1.85 8.00- 
10001.21 RB 10051.32 235.54 36.42 23.96 24.08 1.53 6.47 

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

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

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

FLOW DISTRIBUTION OUTPUT Profile #PF 2 

Left Sta Right Sta Flow Area W.P. % Conv. Hydr D. Velocity 
(ft) (ft) (cfs) (sq ft) (ft) (ft) (ft/s) 
LB 9900.99 9951.10 0.00 0.00 0.22 0.00 0.01 0.16 
9951.10 10001.21 742.46 92.83 50.22 75.92 1.85 8.00 
10001.21 RB 10051.32 235.54 36.42 23.96 24.08 1.53 6.47 

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

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

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

CROSS SECTION RIVER: Tributary 10A 
REACH: Tributary 10A RS: 1.016 

INPUT 
Description: 
Station Elevation Data num= 13 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
9797 2154 9806.7 2154 9878.77 2152 9907.58 2150 9983.38 2148 

10100.77 214610101.97 214610116.46 214810211.53 215010257.12 2152 
10288.97 215410338.54 215610340.59 2156 

Manning's n Values nun= 3 
Sta nVal Sta n Val Sta n Val 
9797 .06 9983.88 .04510116.46 .06 

Bank Sta: Left Right Lengths: Left Channel Right Coef: Csnrr. Espan. 
9907.5810211.53 445.07 442.99 4 69 . L .3 1 

CROSS SECTION OUTPUT Profile #PF 1 

E.G. Elev (ft) 2148.77 Element Lefz C3 Channel Rlght OB 
Vel Head (ft) 0.56 Wt. n-Val. 0.045 
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W.S. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C & E Loss (ft) 

T-lOa 
Reach Len. (f t) 
Flow Area (sq ft) 
Area (sq ft) 
Flow (cfs) 
Top Width (ft) 
Avg. Vel. (ft/s) 
Hydr. Depth (ft) 
Conv. (cfs) 
Wetted Per. (ft) 
Shear (lb/sq ft) 
Stream Power (lb/ft s) 
Cum Volume (acre-ft) 
Cum SA (acres) 

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

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

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

CROSS SECTION OUTPUT Profile #PF 2 

E.G. Elev (ft) 
Vel Head (ft) 
W.S. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C & E Loss (ft) 

Element 
Wt. n-Val. 
Reach Len. (ft) 
Flow Area (sq ft) 
Area (sq ft) 
Flow (cfs) 
Top Width (ft) 
Avg. Vel. (ft/s) 
Hydr. Depth (ft) 
Conv. (cfs) 
Wetted Per. (ft) 
Shear (lb/sq ft) 
Stream Power (lb/ft s) 
Cum Volume (acre-ft) 
Cum SA (acres) 

,eft OB Channel Right OB 
0.045 

445.07 442.99 469.00 
163.25 
163.25 
978.00 
150.42 
5.99 
1.09 

6081.1 
150.58 

1.75 
10.49 

1.54 31.38 1.95 
1.60 15.56 3.81 

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

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

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

FLOW DISTRIBUTION OUTPUT Profile #PF 1 

Left Sta Rlght Sta Flow Area W.P. %Conv. HydrD. Velocity 
(ft) (ft) (cfs) (sq ft) (ft) ( ft) (ft/S) 
LB 9907.58 10008.90 30.17 11.39 32.97 3.09 0.35 2.65 
10008.90 10110.21 932.37 146.83 101.41 95.33 1.45 6.35 
10110.21 RB 10211.53 15.46 5.02 16.21 1.58 0.31 3.08 

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

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

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

FLOW DISTRIBUTION OUTPUT Profile t2F 2 

Left Sta Right Sta Flow Area W.P. 3Ccnv. SydrD. Velocity 
(ft) (ft) (cis) (sq ft) (ft) (ft) (ft/s) 
LB 9907.58 10008.90 30.17 11.39 32.97 3.09 0.35 2.55 
10008.90 10110.21 932.37 116.83 101.41 95.33 1.45 6.35 
10110.21 RB 10211.53 15.46 5.02 16.21 1.58 0.31 3.08 
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Warning: The energy equation could not be balanced within the specified number of iterations. The 
program used critical depth for the water surface and continued on with the calculations. 

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

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

CROSS SECTION RIVER: Tributary 10A 
REACH: Tributary 10A RS: 0.931 

INPUT 
Description: 
Station Elevation Data num= 17 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
9813 2142 9854.02 2140 9881.55 2138 9918.69 2136 9951.57 2134 

9993.43 2132 10000.2 213010000.89 213010015.11 213210030.03 2134 
10042.72 213410072.16 213410134.09 213610155.32 213810180.15 2140 
10203.19 214210227.31 2144 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 
9813 .06 9993.43 .04510030.03 .06 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9918.6910134.09 375.3 364.68 365.05 .1 .3 

CROSS SECTION OUTPUT Profile #PF 1 

E.G. Elev (ft) 
Vel Head (ft) 
W.S. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C & E LOSS (ft) 

Element 
Wt. n-Val. 
Reach Len. (ft) 
Flow Area (sq ft) 
Area (sq ft) 
Flow (cfs) 
Top Width (ft) 
Avg. Vel. (ft/s) 
Hydr. Depth (ft) 
Conv. (cfs) 
Wetted Per. (ft) 
Shear (lb/sq ft) 
Stream Power (lb/ft s) 
Cum Volume (acre-ft) 
Cum SA (acres) 

Left 08 Channel Right OB 
0.048 

375.30 364.68 365.05 
157.71 
157.71 
978.00 
133.71 
6.20 
1.18 

7046.7 
134.34 
1.41 
8.75 

1.54 29.75 1.95 
1.60 14.11 3.81 

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

CROSS SECTION OUTPUT Profile #PF 2 

E.G. Elev (ft) 
Vel Head (ft) 
W.S. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C & E Loss (ft) 

Element Left OB 
Wt. n-Val. 
Reach Len. (ft) 375.30 
Flow Area (sq ft) 
Area (sq ft) 
Flow (cfs) 
Top Width (ft) 
Avg. Vel. (ft/s) 
Hydr. Depth (ft) 
Conv. (cfs) 
Wetted Per. (ft) 
Shear (lb/sq ft) 
Stream Power (lb/ft s) 
Cum Volume (acre-ft) 1.54 
Cum SA (acres) 1.60 

Channel Right OB 
0.048 

354.68 365.05 
157.71 
157.71 

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

FLOW DISTRISUTION OUTPUT Proflls #?F 1 
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Left Sta Right Sta Flow Area W.P. % Conv. Hydr D. Velocity 
(ft) (ft) (cfs) (sq ft) (ft) (ft) (ft/s) 
LB 9918.69 9990.49 172.59 47.59 43.52 17.65 1.09 3.63 
9990.49 10062.29 800.64 106.20 72.37 81.87 1.48 7.54 
10062.29 RB 10134.09 4.77 3.92 18.45 0.49 0.21 1.22 

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

FLOW DISTRIBUTION OUTPUT Profile XPF 2 

Left Sta Right Sta Flow Area W.P. % Conv. Hydr D. Velocity 
(ft) ( ft) (cfs) (sq ft) (ft) (ft) (ft/S) 
LB 9918.69 9990.49 172.59 47.59 43.52 17.65 1.09 3.63 
9990.49 10062.29 800.64 106.20 72.37 81.87 1.48 7.54 
10062.29 RB 10134.09 4.77 3.92 18.45 0.49 0.21 1.22 

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

CROSS SECTION RIVER: Tributary 10A 
REACH: Tributary 10A RS: 0.860 

INPUT 
Description: 
Station Elevation Data num= 2 0 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
9715 2138 9747.62 2136 9774.09 2134 9794.61 2132 9809.32 2130 

9810.09 2130 9874.16 2130 9890.04 2128 9946.96 212610014.07 2126 
10026.05 212810037.68 213010069.69 213210091.78 213410101.43 2134 
10113.43 213410136.41 213610159.44 213810182.92 213810200.28 2138 

Manning's n Values num= 3 
Sta n Val Sta nVal Sta n Val 
9715 .06 9946.96 .04510014.07 .06 

Bank Sta: Left Right Lengths: Left Channel Right 
9874.1610037.68 228.9 252.72 290.66 

CROSS SECTION OUTPUT Profile XPF 1 

E.G. Elev (ft) 
Vel Head (ft) 
W.S. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C & E Loss (ft) 

Coeff Contr. Expan. 
.1 .3 

Element Left OB 
Wt. n-Val. 
Reach Len. (ft) 228.90 
Flow Area (sq ft) 
Area (sq ft) 
Flow (cfs) 
Top Width (ft) 
Avg. Vel. (ft/s) 
Hydr. Depth (ft) 
Conv. (cfs) 
Wetted Per. (ft) 
Shear (lb/sq ft) 
Stream Power (lb/ft s) 
Cum Volume (acre-ft) 1.54 
Cum SA (acres) 1.60 

Channel Right OB 
0.048 

252.72 290.66 
184.05 
184.05 
978.00 
131.09 
5.31 
1.40 

7615.9 
131.28 
1.44 
7.67 

28.32 1.95 
13.01 3.81 

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

CROSS SECTION OUTPUT Profile #PF 2 

E.G. Elev (ft) 
Vel Head (ft) 
W.S. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/s) 

Element T 

Wt. n-Val. 
Reach Len. (ft) 
Flow Area (sq ft) 
Area (sq ft) 
Flow (cfs) 
Top Wldth (ft) 
Avg. Vel. (ft/s) 
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,eft 03 Channel Right OB 
0.048 

228.90 252.72 290.66 
184.05 
184.05 
978.00 
131.09 

5 . 3 1  



T-lOa 
Max Chl Dpth (ft) 1.86 Hydr. Depth (ft) 1.40 
Conv. Total (cfs) 7615.9 Conv. (cfs) 7615.9 
Length Wtd. (ft) 252.72 Wetted Per. (ft) 131.28 
Min Ch El (ft) 2126.00 Shear (lb/sq ft) 1.44 
Alpha 1.00 Stream Power (lb/ft s) 7.67 
Frctn Loss (ft) 5.17 Cum Volume (acre-ft) 1.54 28.32 1.95 
C & E Loss (ft) 0.05 Cum SA (acres) 1.60 13.01 3.81 

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

FLOW DISTRIBUTION OUTPUT Profile #PF 1 

Left Sta Right Sta Flow Area W.P. % Conv. Hydr D. Velocity 
(ft) ( f t (cfs) (sq ft) (ft) (ft) (ft/~) 
LB 9874.16 9928.67 46.96 20.99 34.58 4.80 0.61 2.24 
9928.67 9983.17 539.71 95.35 54.52 55.19 1.75 5.66 
9983.17 RB 10037.68 391.33 67.71 42.18 40.01 1.61 5.78 

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

FLOW DISTRIBUTION OUTPUT Profile %PF 2 

Left Sta Right Sta Flow Area W.P. %Conv. HydrD. Velocity 
(ft) (ft) (cfs) (sq ft) (ft) (ft) (ft/s) 
LB 9874.16 9928.67 46.96 20.99 34.58 4.80 0.61 2.24 
9928.67 9983.17 539.71 95.35 54.52 55.19 1.75 5.66 
9983.17 RB 10037.68 391.33 67.71 42.18 40.01 1.61 5.78 

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

CROSS SECTION RIVER: Tributary 10A 
REACH: Tributary 10A RS: 0.802 

INPUT 
Description: 
Station Elevation Data num= 15 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
9676 2130 9695.63 2128 9734.98 2126 9756.62 2124 9803.38 2122 - 

9854.6 2122 9973.26 2122 9996.8 212010009.17 212010015.68 2122 
10021.25 212410056.47 212610112.17 212810167.16 212810220.68 2126 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 
9676 .06 9973.26 .04510015.68 .06 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9756.6210021.25 280 280 290 .I .3 

CROSS SECTION OUTPUT Profile #PF 1 

E.G. Elev (ft) 
Vel Head (ft) 
W.S. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C & E LOSS (ft) 

Element 
Wt. n-Val. 
Reach Len. (ft) 
Flow Area (sq ft) 
Area (sq ft) 
Flow (cfs) 
Top Width (ft) 
Avg. Vel. (ft/s) 
Hydr. Depth (ft) 
Conv. (cfs) 
Wetted Per. (ft) 
Shear (lb/sq ft) 
Stream Power (lb/ft s 
Cum Volume (acre-ft) 
Cum SA (acres) 

Left 03 Channel Right OB 
0.057 

290.00 280.00 290.00 
234.84 
234.84 
978.00 
233.44 
4.16 
1.01 

6093.3 
233.98 
1.61 

8 1 6.72 
1.54 27.11 1.95 
1 . 6 3  11.95 3.81 

Warnlng: The energy loss was greate: than 1.0 ft (0.3 m). between tne current and prevlous cross 
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section. This may indicate the need for additional cross sections. 

Note: Manning's n values were composited to a single value in the main channel 

CROSS SECTION OUTPUT Profile #PF 2 

E.G. Elev (ft) 
Vel Head (ft) 
W.S. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C & E Loss (ft) 

Element Left 08 
Wt . n-Val. 
Reach Len. (ft) 280.00 
Flow Area (sq ft) 
Area (sq ft) 
Flow (cfs) 
Top Width (ft) 
Avg. Vel. (ft/s) 
Hydr. Depth (ft) 
Conv. (cfs) 
Wetted Per. (ft) 
Shear (lb/sq ft) 
Stream Power (lb/ft s) 
Cum Volume (acre-ft) 1.54 
Cum SA (acres) 1.60 

Channel Right OB 
0.057 
280.00 290.00 
234.84 
234.84 
978.00 
233.44 
4.16 
1.01 

6093.3 
233.98 
1.61 
6.72 

27.11 1.95 
11.95 3.81 

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

Note: Manning's n values were composited to a single value in the main channel. - 

FLOW DISTRIBUTION OUTPUT Profile #PF 1 

Left Sta Right Sta Flow Area W.P. % Conv. Hydr D. Velocity 
(ft) (ft) - (cfs) (sq ft) ( f t) (ft) (ft/S) 
LB 9756.62 9844.83 98.57 41.12 60.36 10.08 0.68 2.40 
9844.83 9933.04 191.41 71.26 88.21 19.57 0.81 2.69 
9933.04 RB 10021.25 688.02 122.46 85.42 70.35 1.44 5.62 

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

Note: Manning's n values were composited to a single value in the main channel. 

FLOW DISTRIBUTION OUTPUT Profile #PF 2 

Left Sta Right Sta Flow Area W.P. 9 Conv. Hydr D. Velocity 
(ft) (ft) (cfs) (sq ft) (ft) (ft) (ft/s) 
~a 9156.62 9844.83 98.57 41.12 60.36 10.08 0.68 2.40 
9844.83 9933.04 191.41 71.26 88.21 19.57 0.81 2.69 
9933.04 RB 10021.25 688.02 122.46 85.42 70.35 1.44 5.62 

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

Note: Manning's n values were composited to a single value in the main channel. 

CROSS SECTION RIVER: Tributary 10A 
REACH: Tributary 10A RS: 0.741 

INPUT 
Description: 
Station Elevation Data 

Sta Elev Sta 
9660 2130 9683.64 

9796.95 2120 9834.67 
9978.04 2116 9985.21 
10007.7 2114 10018.3 

10120.91 211610142.76 
10601.97 2124 10680.1 

num= 2 9 
Elev Sta Elev Sta Elev Sta Elev 
2128 9712.45 2126 9730.65 2124 9755.87 2122 
2118 9904.1 2116 9910.81 2116 9978.03 2116 
2114 9985.69 2114 9995.11 2116 9997.51 2116 
211410026.93 211610080.43 211810089.31 2118 
211610219.19 211810395.31 212010471.32 2122 
212610701.39 212810722.92 2130 

Manning's n Values num= 3 
Sta n Val Sta nVal Sta n Val 
9660 .06 9978.03 .04510026.93 .06 

Bank Sta: Left Right Lengths: Lsft Channel Right Coeff Concr. Espan 
9834.6710089.31 155 175 230 .1 .3 

CROSS SECTION OUTPUT Profile #PF 1 
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E.G. Elev (ft) 
Vel Head (ft) 
W.S. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C & E Loss (ft) 

Element 
Wt. n-Val. 
Reach Len. (ft) 
Flow Area (sq ft) 
Area (sq ft) 
Flow (cfs) 
Top Width (ft) 
Avg. Vel. (ft/s) 
Hydr. Depth (ft) 
Conv. (cfs) 
Wetted Per. (ft) 
Shear (lb/sq ft) 
Stream Power (lb/ft s) 
Cum Volume (acre-ft) 
Cum SA (acres) 

Left OB Channel 
0.049 

165.00 175.00 
182.70 
182.70 
894.76 
174.56 
4.90 
1.05 

6760.9 
175.19 
1.14 
5.57 

1.54 25.76 
1.60 10.64 

Right OB 
0.060 

230.00 
37.51 
37.51 
83.24 

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

than 0.7 or greater than 1.4. This may indicate the need for additional cr,oss sections. 
Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross 

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

CROSS SECTION OUTPUT Profile #PF 2 

E.G. Elev (ft) 
Vel Head (ft) 
W.S. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C & E Loss (ft) 

Element Left 08 C 
Wt. n-Val. 
Reach Len. (ft) 165.00 
Flow Area (sq ft) 
Area (sq ft) 
Flow (cfs) 
Top Width (ft) 
Avg. Vel. (ft/s) 
Hydr. Depth (ft) 
Conv. (cfs) 
Wetted Per. (ft) 
Shear (lb/sq ft) 
Stream Power (lb/ft s) 
Cum Volume (acre-f t ) 1.54 
Cum SA (acres) 1.60 

:hannel Right OB 
0.049 0.060 
175.00 230.00 
182.70 37.51 
182.70 37.51 
894.76 83.24 
174.56 67.31 
4.90 2.22 
1.05 0.56 

6760.9 629.0 
175.49 67.34 
1.14 0.61 
5.57 1.35 
25.76 1.82 
10.64 3.58 

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

than 0.7 or greater than 1.4. This may indicate the need for additional cross sections. 
Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross 

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

FLOW DISTRIBUTION OUTPUT Profile #PF 1 

Left Sta Right Sta Flow Area W.P. % Conv. Hydr D. Velocity 
(ft) (ft) (cfs) (sq ft) (ft) (ft) (ft/s) 
LB 9834.67 9919.55 55.69 25.30 44.68 5.69 0.57 2.20 
9919.55 10004.43 407.03 93.68 85.50 41.62 1.10 4.34 
10004.43 RB 10089.31 432.03 63.73 45.32 44.17 1.42 6.78 
10089.31 10722.52 83.24 37.51 67.34 8.51 0.56 2.22 

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

than 0.7 or greater than 1.4. This may indicate the need for additional cross sections. 
Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross 

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

FLOW DISTRIBUTION OUTPUT Profile #PF 2 

Left Sta Right Sta Flow Area W.P. 3Conv. HydrD. Velocity 
(ft) (ft) (cfs) (sq ft) (ft) (ft) (ft/s) 
LB 9834.67 9919.55 55.69 25.30 44.68 5.69 0.57 2.20 
9919.55 10004.43 407.03 93.68 85.50 41.62 1.12 4.34 
10004.43 RB 10089.31 432.03 63.73 45.32 41.17 1.42 6.78 
10089.31 10722.92 83.24 37.51 67.34 8.51 0.56 2.22 



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

than 0.7 or greater than 1.4. This may indicate the need for additional cross sections. 
Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross 

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

CROSS SECTION RIVER: Tributary 103 
REACH: Tributary 10A RS: 0.707 

INPUT 
Description: 
Station Elevation Data num= 18 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
9780.85 2120 9799.62 2118 9822.71 2116 9952.69 2114 9958.76 2114 
9980.41 21149990.54 2112 9998 2112 10010 2112 10015 2112 
10050 211410085.68 211410088.64 211410147.94 211410196.88 2114 

10206.68 211410286.77 211610359.17 2116 

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

9780.85 .06 9980.41 .045 10050 .06 

Bank Sta: Left Right Lengths: Left Channel Right 
9980.41 10050 491.4 500.3 500.3 

CROSS SECTION OUTPUT Profile XPF 1 

E.G. Elev (ft) 
- Vel Head (ft) 

W.S. Elev (ft) 
Crit W.S.. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C & E Loss (ft) 

Coeff Contr. Expan. 
.1 .3 

Element Left OB 
Wt. n-Val. 0.060 
Reach Len. (ft) 491.40 
Flow Area (sq ft) 36.53 
Area (sq ft) 36.53 
Flow (cfs) 52.21 
Top Width (ft) 74.27 
Avg. Vel. (ft/s) 1.43 
Hydr. Depth (ft) - 0.49 
Conv. (cfs) 563.6 
Wetted Per. (ft) 74.28 
Shear (lb/sq ft) 0.26 
Stream Power (lb/ft s) 0.38 
Cum Volume (acre-ft) 1.47 
Cum SA (acres) 1.46 
- 

Channel 
0.045 

500.30 
143.00 
143.90 
712.60 
69.59 
4.95 

Right OB 
0.060 

500.30 
122.50 
122.50 
213.20 
185.36 
1.74 
0.66 

2301.8 
185.37 
0.35 
0.62 
1.40 
2.92 

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

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

CROSS SECTION OUTPUT Profile #PF 2 

E.G. Elev (ft) 
Vel Head (ft) 
W.S. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (fc) 
C & E Loss (ft) 

Element Left OB 
Wt. n-Val. 0.060 
Reach Len. (ft) 491.40 
Flow Area (sq ft) 36.53 
Area (sq ft) 36.53 
Flow (cfs) 52.21 
Top Width (ft) 74.27 
Avg. Vel. (ft/s) 1.43 
Hydr. Depth (fti 0.49 
Conv. (cfs) 563.6 
Wetted Per. (ft) 74.28 
Shear (lb/sq ft) 0.26 
Stream Power (lb/ft s) 0.38 
Cum Volume (acre-ftl 1.47 
Cum SA (acres) 1.46 

Channel 
0.045 

500.30 
143.90 
113.90 
712.60 
69.59 
4.95 
2.07 

7693.5 
69.84 
1.10 
5.46 

25.11 
10.15 

Right OB 
0.060 
500.30 
122.50 
122.50 
213.20 
185.36 
1.74 
0.66 

2301.8 
185.37 
0.35 
0.62 
1.40 
2.92 

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

Warning: The energy loss was greater than 1.0 ft 10.3 m). between the current and previous cross 
section. This may indicate the need for additional cross sectrons. 
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FLOW DISTRIBUTION OUTPUT Profile #PF 1 

Left Sta Right Sta Flow Area W.P. % Conv. Hydr D. Velocity 
(ft) (ft) (CfS) (sq ft) (ft) (ft) (ft/s) 
9780.85 9980.41 52.21 36.53 74.28 5.34 0.49 1.43 
LB 9980.41 10003.61 269.72 52.88 23.39 27.58 2.28 5.10 
10003.61 10026.80 325.64 59.03 23.22 33.30 2.54 5.52 
10026.80 RB 10050.00 117.23 31.99 23.23 11.99 1.38 3.66 
10050.00 10359.17 213.20 122.50 185.37 21.80 0.66 1.74 

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

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

FLOW DISTRIBUTION OUTPUT Profile #PF 2 

Left Sta Right Sta Flow Area W.P. % Conv. Hydr D. Velocity 
(ft) (ft) (cfs) (sq ft) (ft) (ft) (ft/s) 
9780.85 9980.41 52.21 36.53 74.28 5.34 0.49 , 1.43 
La 9980.41 10003.61 269.72 52.88 23.39 27.58 2.28 ' ,  5.10 
10003.61 10026.80 325.64 59.03 23.22 33.30 2.54 5.52 
10026.80 RB 10050.00 117.23 31.99 23.23 11.99 1.38 3.66 
10050.00 10359.17 213.20 122 .-SO 185.37 21.80 0.66 1.74 

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

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

CROSS SECTION RIVER: Tributary 10A 
REACH: Tributary 10A RS: 0.612 

INPUT 
Description: 
Station Elevation Data num= 11 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
9819.34 2114 9838.41 2112 9873.92 2110 9919.84 2108 9994.5 2106 
10007.99 210610032.03 210810105.91 210810117.27 210810291.28 2110 
10294.34 2110 

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

9819.34 .06 9919.84 .04510032.03 .06 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9873.9210032.03 580.6 567.86 546.6 .1 .3 

CROSS SECTION OUTPUT Profile #PF 1 

E.G. Elev (ft) 
Vel Head (ft) 
W.S. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C & E Loss (ft) 

Element  eft 0a 
Wt. n-Val. 
Reach Len. (ft) 53C. 60 
Flow Area (sq ft) 
Area (sq ft) 
Flow (cfs) 
Top Wldth (ft) 
Avg. Vel. (ft/s) 
Hydr. Depth (ft) 
Conv. (cfs) 
Wetted Per. (ft) 
Shear (lb/sq ft) 
Stream Power (lb/ft s) 
Cum Volume (acre-ft) 1.27 
Cum SA (acres) 1.34 

Channel 
0.045 
567.86 
161.34 
161.34 
934.12 
119.26 
5.79 
1.35 

6714.5 
119.38 
1.63 
9.45 

23.36 
9.06 

Right OB 
0.060 

546.60 
30.39 
30.39 
43.88 
112.05 
1.44 
0.27 

315.4 
112.05 
0.33 
0.47 
0.52 
1.21 

Warning: The energy equation could not be balanced within the spec~fred cumber of iterations. The 
program used critical depth for the water surface and conzrnued on with the calculations. 

Warning: The conveyance ratio (upstream conveyance divided by dow~s~roan conveyance) is less 
than 0.7 or greater than 1.4. This may indicate the need : o r  additional cross sections. 

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

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

CROSS SECTION OUTPUT Profile %PF 2 

E.G. Elev (ft) 
Vel Head (ft) 
W.S. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C & E Loss (ft) 

Element 
Wt. n-Val. 
Reach Len. (ft) 
Flow Area (sq ft) 
Area (sq ft) 
Flow (cfs) 
Top Width (ft) 
Avg. Vel. (ft/s) 
Hydr. Depth (ft) 
Conv. (cfs) 
Wetted Per. (ft) 
Shear (lb/sq ft) 
Stream Power (lb/ft s) 
Cum Volume (acre-ft) 
Cum SA (acres) 

Left 09 Channel 
0.045 

580.60 567.86 
161.34 
161.34 
934.12 
119.26 
5.79 
1.35 

6714.5 
119.38 
1.63 
9.45 

1.27 23.36 
1.04 9.06 

Right OB 
0.060 

546.60 
30.39 
30.39 
43.88 
112.05 
1.44 

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

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

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

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

FLOW DISTRIBUTION OUTPUT Profile #PF 1 

Left Sta Right Sta Flow Area W.P. % Conv. Hydr D. Velocity 
(ft) ( f t) (cfs) (sq ft) (ft) (ft) (ft/s) 
LB 9873.92 9926.62 7.49 3.80 13.87 0.77 0.27 1.97 
9926.62 9979.33 312.66 63.02 52.72 31.97 1.20 4.96 
9979.33 RB 10032.03 613.97 94.52 52.79 62.78 1.79 6.50 
10032.03 10294.34 43.88 30.39 112.05 4.49 0.27 1.44 

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

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

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

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

FLOW DISTRIBUTION OUTPUT Profile #PF 2 

Left Sta Right Sta Flow Area W.P. % Conv. Hydr D. Velocity 
(ft) (ft) (cfs) (sq ft) ( ft) (ft) (ft/s) 
LB 9873.92 9926.62 7.49 3.80 13.87 0.77 0.27 1.97 
9926.62 9979.33 312.66 63.02 52.72 31.97 1.20 4.96 
9979.33 RB 10032.03 613.97 94.52 52.79 62.78 1.79 6.50 
10032.03 10294.34 43.88 30.39 112.05 4.49 0.27 1.44 

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

Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less 
than 0.7 or greater than 1.1. This may indicate the need for additional cross sections. 

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

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



CROSS SECTION RIVER: Tributary 10A 
REACH: Tributary 10A RS: 0.505 

INPUT 
Description: 
Station Elevation Data num= 14 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
9732.68 2108 9762.5 2106 9812.72 2104 9865.72 2102 9927.94 2100 
9984.51 20989998.44 209610000.8 209610018.03 209810044.48 2100 

10093.03 210210130.8 210410233.51 210610234.16 2106 

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

9732.68 .06 9927.94 .04510044.48 .06 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9927.9410044.48 462.2 499.28 504.9 .1 .3 

CROSS SECTION OUTPUT Profile #PF 1 

E.G. Elev (ft) 
Vel Head (ftl 
W.S. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ftl 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfsl 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C & E Loss (ftl 

Element I 
Wt. n-Val. 
Reach Len. (ft) 
Flow Area (sq ftl 
Area (sq ftl 
Flow (cfs) 
Top Width (ft) 
Avg. Vel. (ft/s) 
Hydr. Depth (ft) 
Conv. (cis) 
Wetted Per. (ft) 
Shear (lb/sq ft) 
Stream Power (lb/ft s) 
Cum Volume (acre-ftl 
Cum SA (acres) 

Left OB 
0.060 
462.20 
22.27 
22.27 
31.70 
37.22 
1.42 
0.60 
391.5 
37.24 
0.24 
0.35 

Channel 
0.045 
499.28 
32-5. 38 
325.38 
1721.57 
116.54 
5.29 
2.79 

21259.1 
116.91 
1.14 
6.03 

20.18 
7.53 

l Right OB 
0.060 

504.90 
17.38 
17.38 
24.73 
29.05 
1.42 
0.60 

305.4 
29.07 
0.24 
0.35 

Warning: The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need for 
additional cross sections. 

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

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

-. 

CROSS SECTION OUTPUT Profile #PF 2 

E.G. Elev (ft) 
Vel Head (ftl 
W.S. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ftl 
Min Ch El (ftl 
Alpha 
Frctn Loss (ft) 
C & E Loss (ft) 

Element Left OB 
Wt. n-Val. 0.060 
Reach Len. (ftl 462.20 
Flow Area (sq ft) 22.27 
Area (sq ftl 22.27 
Flow (cfs) 31.70 
Top Width (ft) 37.22 
Avg. Vel. (ft/s) 1.42 
Hydr. Depth (ft) 0.60 
Conv. (cfs) 391.5 
Wetted Per. (ft) 37.24 
Shear (lb/sq ft) 0.24 
Stream Power (lb/ft s) 0.35 
Cum Volume (acre-ft) 1.12 
Cum SA (acres) 0.79 

Channel 
0.045 
499.28 
325.38 
325.38 
1721.57 
116.54 
5.29 
2.79 

21259.1 
116.91 
1.14 
6.03 

20.13 
7.53 

Right OB 
0.060 
504.90 
17.38 
17.38 
24.73 
29.05 
1.42 
0.60 
305.4 
29.07 
0.24 
0.35 

Warning: The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need for 
additional cross sections. 

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

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

FLOW DISTRIBUTION OUTPUT Profile %PF 1 

Left Sta Right Sta Flow Area W.P. 3 Conv. Hydr D. Velocity 
(ft) ( ft I (cfs) (sq ft) ift) ( ft) (ft/S) 
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Warning: The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need for 
additional cross sections. 

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

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

FLOW DISTRIBUTION OUTPUT Profile #PF 2 

Left Sta Right Sta Flow Area W.P. % Conv. Hydr D. Velocity 
(ft) (ft) (cfs) (sq ft) (ft) (ft) (ft/s) 
9732.68 9927.94 31.70 22.27 37.24 1.78 0.60 1.42 
LB 9927.94 9966.79 286.49 73.16 38.87 16.11 1.88 3.92 
9966.79 10005.63 899.44 145.58 39.03 50.59 3.75 6.18 
10005.63 RB 10044.48 535.64 106.64 39.01 30.13 2.75 ' 5.02 
10044.48 10234.16 24.73 17.38 29.07 1.39 0.60 1.42 

Warning: The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need for 
additional cross sections. 

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

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

CROSS SECTION RIVER: Tributary 10A 
REACH: Tributary 10A RS: 0.410 

INPUT 
Description: 
Station Elevation Data nun= 2 1 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
9687 2108 9770.57 2106 9834.9 2104 9878.26 2102 9907.34 2100 

9935.41 20989948.53 20969963.33 20949979.11 20929997.14 2090 
10000.27 209010011.73 209210032.23 209410050.07 209610050.08 2096 
10057.42 209610137.15 209810337.62 210010385.16 210210392.49 2104 
10399.35 2106 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 
9687 .06 9935.41 .04510050.07 .06 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9935.4110137.15 463.85 463.59 459.13 .1 .3 

CROSS SECTION OUTPUT Profile #PF 1 

E.G. Elev (ft) 
Vel Head (ft) 
W.S. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C & E Loss (ft) 

Element Left OB Channel Right OB 
Wt. n-Val. 0.045 
Reach Len. (ft) 463.85 463.59 459.13 
Flow Area (sq ft) 201.21 
Area (sq ft) 201.21 
Flow (cfs) 1778.00 
Top Wldth (ftl 82.67 
Avg. Vel. (ft/s) 8.81 
Hydr. Depth (ft) 2.43 
Conv. (cfs) 11963.2 
Wetted Per. (ft) 83.28 
Shear (lb/sq ft) 3.33 
Stream Power (lb/ft s) 29.41 
Cum Volume (acre-ft) 1.00 17.17 0.12 
Cum SA (acres) 0.59 6.33 0.15 

Warning: The velocity head has changed by more than 0.5 ft (0.15 r n ) .  This may iridizate the need for 
additional cross sections. 

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

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

CROSS SECTION OUTPUT Profile #PF 2 

E.G. Elev (ft) 
Vel Head (ft) 
W.S. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C & E LOSS (ft) 

Element Left OB 
Wt. n-Val. 
Reach Len. (ft) 463.85 
Flow Area (sq ft) 
Area (sq ft) 
Flow (cfs) 
Top Width (ft) 
Avg. Vel. (ft/s) 
Hydr. Depth (ft) 
Conv. (cfs) 
Wetted Per. (ft) 
Shear (lb/sq ft) 
Stream Power (lb/ft s) 
Cum Volume (acre-ft) 1.00 
Cum SA (acres) 0.59 

Channel Right OB 
0.045 
463.59 459.13 
201.21 
201.21 
1778.00 
82.67 
8.84 
2.43 

11963.2 
83.28 
3.33 
29.44 
17.17 0.12 
6.38 1 0.16 

Warning: The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need for 
additional cross sections. 

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

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

FLOW DISTRIBUTION OUTPUT Profile #PF 1 

Left Sta Right Sta Flow Area W.P. % Conv. Hydr D. Velocity 
(ft) (ft) (cfs) (sq ft) (ft) ( f t) (ft/s) 
LB 9935.41 10002.66 1214.41 127.26 45.90 68.30 2.79 9.54 
10002.66 10069.90 563.59 73.96 37.38 31.70 1.99 7.62 

Warning: The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need for 
additional cross sections. 

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

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

FLOW DISTRIBUTION OUTPUT Profile #PF 2 

Left Sta Right Sta Flow Area W.P. % Conv. Hydr D. Velocity 
(ft) (ft) (cfs) (sq ft) (ft) (ft) (ft/s) 
LB 9935.41 10002.66 1214.41 127.26 45.90 68.30 2.79 9.54 
10002.66 10069.90 563.59 73.96 37.38 31.70 1.99 7.62 

Warning: The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need for 
additional cross sections. 

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

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

CROSS SECTION RIVER: Tributary 10A 
REACH: Tributary 10A RS: 0.323 

INPUT 
Description: 
Station Elevation Data num= 13 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
9743.4 2098 9799.11 2096 9871.35 2094 9915.47 2092 9933.92 2090 

9953.19 2088 9972.93 208610009.83 208610020.83 208810031.39 2090 
10056.4 209210275.05 209410286.9 2096 

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

9743.4 .06 9915.47 .045 10056.4 .06 
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Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan 
9871.35 10056.4 483 511.3 524.35 .1 .3 

CROSS SECTION OUTPUT Profile #PF 1 

E.G. Elev (ft) 
Vel Head (ft) 
W.S. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C & E Loss (ft) 

Element Left OB 
Wt. n-Val. 
Reach Len. (ft) 483.00 
Flow Area (sq ft) 
Area (sq ft) 
Flow (cfs) 
Top Width (ft) 
Avg. Vel. (ft/s) 
Hydr. Depth (ft) 
Conv. (cfs) 
Wetted Per. (ft) 
Shear (lb/sq ft) 
Stream Power (lb/ft s) 
Cum Volume (acre-ft) 1.00 
Cum SA (acres) 0.59 

Channel 
0.045 
511.30 
337.34 
337.34 
1778.00 
111.54 
5.27 

Right OB 

524.35 

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

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

CROSS SECTION OUTPUT Profile #PF 2 

E.G. Elev (ft) 
Vel Head (ft) 
W.S. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cf.5) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
MinChEl (ft) 
Alpha 
Frctn Loss (ft) 
C & E Loss (ft) 

Element Left OB 
Wt. n-Val. 
Reach Len. (ft) 483.00 
Flow Area (sq ft) 
Area (sq ft) 
Flow (cfs) 
Top Width (ft) 
Avg. Vel. (ft/s) 
Hydr. Depth (ft) 
Conv. (cfs) 
Wetted Per. (ft) 
Shear (lb/sq ft) 
Stream Power (lb/ft s) 
Cum Volume (acre-ft) 1.00 
Cum SA (acres) 0.59 

Channel Right 
0.045 
511.30 524. 
337.34 
337.34 
1778.00 
111.54 
5.27 
3.02 

23207.1 
112.18 
1.10 
5.81 
14.30 0. 
5.35 0. 

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

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

FLOW DISTRIBUTION OUTPUT Profile #PF 1 

Left Sta Right Sta Flow Area W.P. 9Conv. HydrD. Velocity 
(ft) (ft) (cfs) (sq ft) (ft) (ft) (ft/s) 
LB 9871.35 9933.03 1.46 1.40 5.12 0.08 0.28 1.04 
9933.03 9994.72 1125.97 205.55 61.89 63.33 3.33 5.48 
9994.72 RB 10056.40 650.57 130.39 45.17 36.59 2.91 4.99 

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

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

FLOW DISTRIBUTION OUTPUT Proflle XPF 2 

Left Sta Rlght Sta Flow Area W.P. 9 Conv. 3ydr D. Veloclty 
(ft) ( ft ) (cfs) (sq ft) (ft) ( ft) (ft/s) 
LB 9871.35 9933.03 1.46 1.40 5.12 0.153 0.28 1.04 
9933.03 9994.72 1125.97 205.55 61.89 63.33 3.33 5.48 
9994.72 RB 10056.40 650.57 130.39 45.17 35.53 2.91 4.99 



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

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

CROSS SECTION RIVER: Tributary 10A 
REACH: Tributary 10A RS: 0.225 

INPUT 
Description: 
Station Elevation Data num= 10 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
9721.73 2090 9834.66 2088 9906.57 2086 9949.75 2084 9990.24 2082 
10011.5 208210072.36 208410144.17 208610180.74 208610185.91 2086 

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

9721.73 .06 9906.57 .04510144.17 .06 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. , 
9906.5710144.17 466.26 487.81 497.55 .1 .3 

CROSS SECTION OUTPUT Profile #PF 1 

E.G. Elev (ft) 
Vel Head (ft) 
W.S. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C & E Loss (ft) 

Element Left OB 
Wt. n-Val. 
Reach Len. (ft) 466.26 
Flow Area (sq ft) 
Area (sq ft) 
Flow (cfs) 
Top Width (ft) 
Avg. Vel. (ft/s) 
Hydr. Depth (ft) 
Conv. (cis) 
Wetted Per. (ft) 
Shear (lb/sq ft) 
Stream Power (lb/ft s) 
Cum Volume (acre-ft) 1.00 
Cum SA (acres) 0.59 

Channel Right OB 
0.045 
487.81 497.55 
251.96 
251.96 
1778.00 
165.72 
7.06 
1.52 

10995.7 
165.83 
2.48 
17.50 
10.84 0.12 
3.72 0.16 

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

Warning: The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need for 
additional cross sections. 

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

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

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

CROSS SECTION OUTPUT Profile XPF 2 

E.G. Elev (ft) 
Vel Head (ft) 
W.S. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C & E Loss (ft) 

Element  eft OB 
Wt. n-Val. 
Reach Len. (ft) 466.26 
Flow Area (sq ft) 
Area (sq ft) 
Flow (cfs) 
Top Width (ft) 
Avg. Vel. (ft/s) 
Hydr. Depth (ft) 
Conv. (cfs) 
Wetted Per. (ft) 
Shear (lbisq ft) 
Stream Power (lb/ft s) 
Cum Volume (acre-ft) 1. '30 
Cum SA (acres) 0.59 

Channel Right OB 
0.045 
487.81 497.55 
251.96 
251.96 
1778.00 
165.72 
7.06 
1.52 

10995.7 
165.83 
2.48 
17.50 
10.94 0.12 
3.72 0.16 

Warning: The energy equation could not be balanced within the speclfierl number of iterations. The 
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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 ft (0.15 m). This may indicate the need for 
additional cross sections. 

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

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

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

FLOW DISTRIBUTION OUTPUT Profile #PF 1 

Left Sta Right Sta Flow Area W.P. % Conv. Hydr D. Velocity 
(ft) (ft) (cfs) (sq ft) (ft) (ft) (ft/S) 
LB 9906.57 9985.77 363.10 65.12 52.27 20.42 1.25 5.58 
9985.77 10064.97 1366.00 170.31 79.23 76.83 2.15 8.02 
10064.97 RB 10144.17 48.91 16.53 34.32 2.75 0.48 2.96 

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

Warning: The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need for 
additional cross sections. 

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

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

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

FLOW DISTRIBUTION OUTPUT Profile XPF 2 

Left Sta Right Sta Flow Area W. P. % Conv. Hydr D. Velocity 
(ft) (ft) (cfs) (sq ft) (ft) (ft) (ft/s) 
LB 9906.57 9985.77 363.10 65.12 52.27 20.42 1.25 5.58 
9985.77 10064.97 1366.00 170.31 79.23 76.83 2.15 8.02 
10064.97 RB 10144.17 48.91 16.53 34.32 2.75 0.48 2.96 

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

-- Warning: The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need for 
additional cross sections. 

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

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

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

CROSS SECTION RIVER: Tributary 10A 
REACH: Tributary 10A RS: 0.133 

INPUT 
Description: 
Station Elevation Data num= 15 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
9766.79 2084 9821.07 2084 9881.66 2082 9912.87 2080 9954.38 2073 
9964.62 2076 9979.45 207610000.73 207610002.29 207610080.91 2076 
10084.43 207610094.11 207810102.61 208010111.68 208210128.52 2084 

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

9766.79 .06 9954.38 .04510102.61 .06 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan 
9912.8710102.61 203.6 176.1 159.1 .1 . 3  

CROSS SECTION OUTPUT Profile #PF 1 

E.G. Elev (ft) 2079.91 Element Lefr 03 Channel Rlght OB 
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Vel Head (ft) 
W.S. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C & E Loss (ft) 

T-lOa 
Wt. n-Val. 
Reach Len. (ft) 
Flow Area (sq ft) 
Area (sq ft) 
Flow (cfs) 
Top Width (ft) 
Avg. Vel. (ft/s) 
Hydr. Depth (ft) 
Conv. (cfs) 
Wetted Per. (ft) 
Shear (lb/sq .ft) 
Stream Power (lb/ft s) 
Cum Volume (acre-f t) 
Cum SA (acres) 

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

CROSS SECTION OUTPUT Profile #PF 2 

E.G. Elev (ft) 
Vel Head (ft) 
W.S. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) - 
C & E Loss (ft) 

Element  eft oa 
Wt. n-Val. 
Reach Len. (ft) 203.60 
Flow Area (sq ft) 
Area (sq ft) 
Flow (cfs) 
Top Width (ft) 
Avg. Vel. (ft/s) 
Hydr. Depth (ft) 
Conv. (cfs) 
Wetted Per. (ft) 
Shear (lb/sq ft) 
Stream Power (lb/ft s) 
Cum Volume (acre-ft) 1.00 
Cum SA (acres) 0.59 

Channel Right OB 
0.045 
176.10 159.10 
541.01 
541.01 
1778.00 
183.31 
3.29 
2.95 

39114.1 
183.95 
0.38 
1.25 
6.40 0.12 
1.77 0.16 

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

FLOW DISTRIBUTION OUTPUT Profile #PF 1 

Left Sta Right Sta Flow Area W.P. %Conv. HydrD. Velocity 
(ft) ( f t (cfs) (sq ft) (ft) (ft) (ft/s) 
LB 9912.87 9976.12 265.41 102.63 58.14 14.93 1.77 2.59 
9976.12 10039.36 853.95 236.71 63.25 48.03 3.74 3.61 
10039.36 RB 10102.61 658.64 201.67 62.56 37.04 3.21 3.27 

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

FLOW DISTRIBUTION OUTPUT Profile #PF 2 

Left Sta Right Sta Flow Area W.P. % Conv. Hydr D. Velocity 
(ft) (ftl (CfS) (sq ft) (ft) (ft) (ft/s) 
LB 9912.87 9976.12 265.41 102.63 58.14 14.93 1.77 2.59 
9976.12 10039.36 853.95 236.71 63.25 48.03 3.74 3.61 
10039.36 RB 10102.61 658.64 201.67 62.56 37.04 3.24 3.27 

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

CROSS SECTION RIVER: Tributary 10A 
REACH: Tributary 10A RS: 0.101 

INPUT 
Descrlptlon: 
Statlon Elevation Data num= 13 

Sta Elev Sta Elov Sta Elev Sta Elev Sza Elsv 
9799.4 2084 9831.33 2083 9871.6 2080 9922.06 2078 9950.14 2070 
9989.23 2074 9998.77 207210001.62 207210053.14 207410064.54 2076 
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M a n n i n g ' s  n  V a l u e s  num= 3  
S t a  n  V a l  S t a  n  Va l  S t a  n  Va l  

9799 .4  . 0 6  9980 .14  . 04510078 .06  . 0 6  

Bank S t a :  L e f t  R i g h t  L e n g t h s :  L e f t  Channel  R i g h t  C o e f f  C o n t r .  Expan.  
9980 .1410078 .06  2 4 7 . 7  8  2  7  4 . 1  . 3  

CROSS SECTION OUTPUT P r o f i l e  #PF 1 

E.G. E l e v  ( f t )  
Ve l  Head ( f t )  
W.S. E l e v  ( f t )  
C r i t  W.S. ( f t )  
E.G. S l o p e  ( f t / f t )  
Q T o t a l  ( c f s )  
Top Wid th  ( f t )  
Ve l  T o t a l  ( f t / s )  
Max C h l  Dpth ( f t )  
Conv.  T o t a l  ( c f s )  
L e n g t h  Wtd. ( f t )  
Min Ch E l  ( f t )  
A lpha  
F r c t n  L o s s  ( f t )  
C  & E  L o s s  ( f t )  

E l emen t  
W t .  n -Val .  
Reach Len.  ( f t )  
Flow Area  ( s q  f t )  
Area  ( s q  f t )  
Flow ( c f s )  
Top Width  ( f t )  
Avg. V e l .  ( f t / s )  
Hydr .  Depth  ( f t )  
Conv.  ( c f s )  
We t t ed  P e r .  ( f t )  
S h e a r  ( l b / s q  f t )  
S t r e a m  Power ( l b / f t  s )  
Cum Volume ( a c r e - f t )  
Cum SA ( a c r e s )  

L e f t  oa 
0 .060  

247 .70  
1 8 0 . 1 0  
180 .10  
1 8 6 . 0 9  

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

6706 .3  
97 .69  

0 . 0 9  
0 . 0 9  
0 . 5 8  
0 . 3 6  

CROSS SECTION OUTPUT P r o f i l e  #PF 2  

E.G. E l e v  ( f t )  
Ve l  Head ( f t )  
W.S. E l e v  ( f t )  
C r i t  W.S. ( f t )  
E.G. S l o p e  ( f t / f t )  
Q T o t a l  ( c f s )  
Top Wid th  ( f t )  
V e l  T o t a l  ( f t / s )  
Max C h l  Dpth ( f t )  
Conv.  T o t a l  ( c f s )  
L e n g t h  Wtd. ( f t )  
Min Ch E l  ( f t )  
A lpha  
F r c t n  L o s s  ( f t )  
C  & E  L o s s  ( f t )  

E l emen t  L e f t  OB 
W t .  n-Val.  0 . 0 6 0  
Reach Len.  ( f t )  247 .70  
Flow Area  ( s q  f t )  180 .10  
Area  ( s q  f t )  180 .10  
Flow ( c f s )  1 8 6 . 0 9  
Top Width  ( f t )  9 7 . 6 3  
Avg. V e l .  ( f t / s )  1 . 0 3  
Hydr .  Depth  ( f t )  1 . 8 4  
Conv. ( c f s )  6706.3  
We t t ed  P e r .  ( f t )  97 .69  
S h e a r  ( l b / s q  f t )  0 . 09  
S t r e a m  Power ( l b / f t  s )  0 . 0 9  
Cum Volume ( a c r e - f t )  0 . 5 8  
Cum SA ( a c r e s )  0 . 3 6  

Channel  
0 . 045  
82 .00  

550.87  
5 5 0 . 8 7  

1588.09  
97 .92  

2 .88  
5 . 6 3  

Channe l  
0 .045  
8 2 . 0 0  

550 .87  
550 .87  

1588.09  
97 .92  

2 . 8 8  
5 . 6 3  

57231.6  
98 .70  

0 .27  
0 . 7 7  
4 . 1 9  
1 . 2 0  

R i g h t  OB 
0 . 0 6 0  
74 .00  

6 . 6 1  

R i g h t  OB 
0 . 0 6 0  
7 4 . 0 0  

6 . 6 1  
6 . 6 1  
3 . 8 2  
8 . 4 3  
0 .58  
0 . 7 8  

1 3 7 . 6  
8 . 5 8  
0 . 0 4  
0 . 0 2  
0 . 1 1  
0 .14  

FLOW DISTRIBUTION OUTPUT P r o f i l e  #PF 1 

L e f t  S t a  R i g h t  S t a  Flow Area  W.P. % Conv. Hydr D .  V e l o c i t y  
( f t )  ( f t )  ( c f s )  ( s q  f t )  ( f t )  ( f t )  ( f t / s )  
9799.40  9980 .14  1 8 6 . 0 9  180 .10  9 7 . 6 9  1 0 . 4 7  1 . 8 4  1 . 0 3  
LB 9980 .14  1 0 0 1 2 . 7 8  633 .12  207.77 3 3 . 0 7  3 5 . 6 1  6 . 3 7  3 .05  
1 0 0 1 2 . 7 8  1 0 0 4 5 . 4 2  661.14  212 .18  3 2 . 6 7  37 .18  6 . 5 0  3 . 1 2  
10045 .42  RB 1 0 0 7 8 . 0 6  2 9 3 . 8 3  1 3 0 . 9 1  32 .97  1 6 . 5 3  4 . 0 1  2 . 2 4  
1 0 0 7 8 . 0 6  10132 .37  3 . 8 2  6 . 6 1  8 . 5 8  0 . 2 1  0 . 7 8  0 .58  

FLOW DISTRIBUTION OUTPUT P r o f i l e  #PF 2  

L e f t  S t a  R i g h t  S t a  Flow Area  W.P. % Conv. Hydr D .  V e l o c i t y  
( f t )  ( f t )  ( ~ f . 5 )  ( s q  f t )  ( f t )  ( f  t )  ( f t / s )  
9799.40  9980.14  186 .09  180 .10  9 7 . 6 9  1 0 . 4 7  1 . 8 4  1 . 0 3  
LB 9980 .14  10012 .78  633 .12  207 .77  3 3 . 0 7  3 5 . 6 1  6 . 3 7  3 . 0 5  
1 0 0 1 2 . 7 8  10045.42  661.14  212 .18  3 2 . 6 7  37 .18  6 . 5 0  3 . 1 2  
10045 .42  RB 1 0 0 7 8 . 0 6  2 9 3 . 8 3  1 3 0 . 9 1  3 2 . 9 7  1 6 . 5 3  4 . 0 1  2 . 2 4  
10078 .06  10132 .37  3 . 8 2  6 . 6 1  8 . 5 8  0 . 2 1  0 . 7 8  0 . 5 8  

CROSS SECTION RIVER: T r i b u t a r y  10A 
REACH: T r i b u t a r y  10A R S :  0 . 0 9 0  

INPUT 
D e s c r i p t i o n :  



T-lOa 
Station Elevation Data num= 12 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
9767.3 . 2082 9807.3 2080 9835.3 2078 9894.3 2076 9939.3 2074 

9961.72 207210005.18 207210010.24 207410015.66 207610020.51 2078 
10090.3 2080 10129.3 2082 

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

9767.3 .06 9835.3 .04510020.51 .06 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9835.310020.51 9 5 130 14 0 .1 .3 

CROSS SECTION OUTPUT Profile #PF 1 

E.G. Elev (ft) 
Vel Head (ft) 
W.S. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C & E Loss (ft) 

CROSS SECTION OUTPUT Profile #PF 2 

E.G. Elev (ft) 
Vel Head (ft) 
W.S. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C & E Loss (ft) 

Element Left 08 
Wt. n-Val. 0.060 
Reach Len. (ft) 95.00 
Flow Area (sq ft) 17.00 
Area (sq ft) 17.00 
Flow (cfs) 7.32 
Top Width (ft) 21.82 
Avg. Vel. (ft/s) 0.43 
Hydr. Depth (ft) 0.78 
Conv. (cfs) 355.9 
Wetted Per. (ft) 21.87 
Shear (lb/sq ft) 0.02 
Stream Power (lb/ft s) 0.01 
Cum Volume (acre-ft) 0.02 
Cum SA (acres) 0.02 

Element 
Wt. n-Val. 
Reach Len. (ft) 
Flow Area (sq ft) 
Area (sq ft) 
Flow (cfs) 
Top Width (ft) 
Avg. Vel. (ft/s) 
Hydr. Depth (ft) 
Conv. (cfs) 
Wetted Per. (ft) 
Shear (lb/sq ft) 
Stream Power (lb/ft s) 
Cum Volume (acre-f t) 
Cum SA (acres) 

Left OB 
0.060 
95.00 
17.00 

Channel 
0.045 
130.00 
901.89 
901.89 
1752.40 
185.21 
1.94 
4.87 

85160.3 
186.51 
0.13 
0.25 
2.83 
0.93 

Channel 
0.045 
130.00 
901.89 
901.89 
1752.40 
185.21 
1.94 
4.87 

85160.3 
186.51 
0.13 
0.25 
2.83 
0.93 

Right OB 
0.060 
140.00 
42.37 
42.37 
18.28 
54.38 
0.43 
0.78 
888.3 
54.40 
0.02 
0.01 
0.07 
0.09 

FLOW DISTRIBUTION OUTPUT Profile #PF 1 

Left Sta Right Sta Flow Area W.P. % Conv. Hydr D. Velocity 
( ft (ft) (cfs) (sq ft) (ft) (ft) (ft/S) 
9767.30 9835.30 7.32 17.00 21.87 0.41 0.78 0.43 
LB 9835.30 9897.04 193.50 160.85 61.77 10.88 2.61 1.20 
9897.04 9958.77 609.59 320.38 61.86 34.29 3.19 1.90 
9958.77 RB 10020.51 949.31 420.67 62.88 53.39 6.81 2.26 
10020.51 10129.30 18.28 42.37 54.40 1.03 0.78 0.43 

FLOW DISTRIBUTION OUTPUT Profile #PF 2 

Left Sta Rrght Sta Flow Area W.P. S Conv. Hydr D. Velocity 
(ft) (ft) (cfs) (sq ft) (ft) ( ft ) (ft/s) 
9767.30 9835.30 7.32 17.00 21.87 0.41 0.78 0.43 
LB 9835.30 9897.04 193.50 160.85 61.77 10.38 2.61 1.20 
9897.04 9958.77 609.59 320.38 61.86 34.29 5.19 1.90 
9958.77 RB 10020.51 949.31 420.67 62.88 53.39 6.91 2.26 
10020.51 10129.30 18.28 42.37 54.40 1.03 0.73 0.43 

CULVERT RIVER: Tributary 10A 
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REACH: Tributary 10A RS: 0.082 

INPUT 
Description: 
Distance from Upstream XS = 30 
Deck/Roadway Width = 5 0 
Weir Coefficient - - 2.6 
Bridge Deck/Roadway Skew = 
Upstream Deck/Roadway Coordinates 

num= 6 
Sta Hi Cord Lo Cord Sta Hi Cord Lo Cord Sta Hi Cord Lo Cord 
9540 2082 9625 2080 9720 2078 

10020 2078 10100 2080 10170 2082 

Upstream Bridge Cross Section Data 
Station Elevation Data num= 12 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
9767.3 2082 9807.3 2080 9835.3 2078 9894.3 2076 9939.3 2074 

9961.72 207210005.18 207210010.24 207410015.66 207610020.51 2078 
10090.3 2080 10129.3 2082 

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

9767.3 .06 9835.3 .04510020.51 .06 

Bank Sta: Left Right Coeff Contr. Expan. 
9835.310020.51 .1 .3 

Downstream Deck/Roadway Coordinates 
num= 6 - 

Sta Hi Cord Lo Cord Sta Hi Cord Lo Cord Sta Hi Cord Lo Cord 
9540 2082 9625 2080 9720 2078 

10020 2078 10100 2080 10170 2082 

Downstream Bridge Cross Section Data 
Station Elevation Data num= 12 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
9640 2080 9700 2078 9738.7 20769933.04 20749953.92 2072 

9994.51 2070 9998.7 207010058.62 207210081.51 207410102.15 2076 
10120.93 207810146.01 2078 

Manning's n Values nun= 3 
Sta nVal Sta n Val Sta n Val 
9640 .06 9933.04 .04510081.51 .06 

Bank Sta: Left Right Coeff Contr. Expan. 
9933.0410081.51 .1 . 3  

Upstream Embankment side slope - - horiz. to 1.0 vertical 
Downstream Embankment side slope - - horiz. to 1.0 vertical 
Maximum allowable submergence for weir flow = .95 
Elevation at which weir flow begins = 2077 
Energy head used in spillway design - - 
Spillway height used in design - - 
Weir crest shape = Broad Crested 

Number of Culverts = 1 

Culvert Name Shape Rise Span 
New River Rd Circular 6 
FHWA Chart # 2 - Corrugated Metal Pipe Culvert 
FHWA Scale # 1 - Headwall 
Solution Criteria = Highest U.S. EG 
Culvert Upstrm Dist Length n Value Entrance Loss Coef Exit Loss Coef 

10 73.25 .018 .5 1 
Number of Barrels = 2 
Upstream Elevation = 2071 
Centerline Stations 

Sta. Sta. 
9990 9999 

Downstream Elevation = 2069.6 
Centerline Stations 

Sta. Sta. 
9992 10001 
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CROSS SECTION RIVER: Tributary 10A 
REACH: Tributary 10A RS: 0.064 

INPUT 
Description: 
Station Elevation Data num= 12 

Sta Elev Sta Elev Sta Elev Sta Elev Sta 
9640 2080 9700 2078 9738.7 20769933.04 20749953.92 

9994.51 2070 9998.7 207010058.62 207210081.51 207410102.15 
10120.93 207810146.01 2078 

Manning's n Values num= 3 
Sta n Val Sta nVal Sta n Val 
9640 .06 9933.04 .04510081.51 .06 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. 
9933.0410081.51 180 190 170 .1 

CROSS SECTION OUTPUT Profile #PF 1 

E.G. Elev (ft) 
Vel Head (ft) 
W.S. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C & E Loss (ft) 

Element Left OB 
Wt. n-Val. 
Reach Len. (ft) 180.00 
Flow Area (sq ft) 
Area (sq ft) 
Flow (cfs) 
Top Width (ft) 
Avg. Vel. (ft/s) 
Hydr. Depth (ft) 
Conv. (cfs) 
Wetted Per. (ft) 
Shear (lb/sq ft) 
Stream Power (lb/ft s) 
Cum Volume (acre-ft) 
Cum SA (acres) 

Expan. 
.3 

, 
Channel ' Right OB 
0.045 
190.00 170.00 
287.01 
287.01 
1778.00 
136.96 
6.19 
2.10 

15503.1 
137.18 
1.72 

10.64 
1.05 
0.45 

Warning: The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need for 
additional cross sections. 

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

CROSS SECTION OUTPUT Profile #PF 2 

E.G. Elev (ft) 
Vel Head (ft) 
W.S. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C & E Loss (ft) 

Element Left OB 
Wt. n-Val. 
Reach Len. (ft) 180.00 
Flow Area (sq ft) 
Area (sq ft) 
Flow (cfs) 
Top Width (ft) 
Avg. Vel. (ft/s) 
Hydr. Depth (ft) 
Conv. (cfs) 
Wetted Per. (ft) 
Shear (lb/sq ft) 
Stream Power (lb/ft s) 
Cum Volume (acre-ft) 
Cum SA (acres) 

Channel Right OB 
0.045 
190.00 170.00 
287.01 
287.01 
1778.00 
136.96 
6.19 
2.10 

15503.1 
137.18 
1.72 
10.64 
1.05 
0.45 

Warning: The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need for 
additional cross sections. 

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

FLOW DISTRIBUTION OUTPUT Profile #PF 1 

Left Sta Right Sta Flow Area W.P. S Conv. Hydr D .  Veloclty 
(ft) (ft) icfs) (sq ft) ( f t) (ft) (ft/s) 
LB 9933.04 9982.53 369.75 73.68 44.11 20.30 1.67 5.02 
9982.53 10032.02 1117.56 149.87 49.52 62.85 3.03 7.46 
10032.02 RE 10081.51 290.69 63.46 43.55 16.35 1.46 4.58 
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Warning: The velocity head has changed by more than 0.5 ft (0.15 X ) .  This may indicate the need for 
additional cross sections. 

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

FLOW DISTRIBUTION OUTPUT Profile d?F 2 

Left Sta Right Sta Flow Area W.P. % Conv. Hydr D. Velocity 
( f t) (ft) (CfS) (sq ft) (ft) (ft) (ft/s) 
LB 9933.04 9982.53 369.75 73.68 44.11 20.80 1.67 5.02 
9982.53 10032.02 1117.56 149.87 49.52 62. 85 3.03 7.46 
10032.02 RB 10081.51 290.69 63.46 43.55 16.35 1.46 4.58 

Warning: The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need for 
additional cross sections. 

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

CROSS SECTION RIVER: Tributary 10A 
REACH: Tributary 10A RS: 0.029 

INPUT 
Description: 
Station Elevation Data num= 13 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
9774.87 2072 9955.09 2070 9983.15 2068 9989.9 2066 9996.29 2064 

10007.57 206410015.74 _206610023.58 206810031.96 207010047.14 2072 
10065.14 207410141.26 2074 10157.8 2072 

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

9774.87 .06 9955.09 .04510031.96 .06 

Bank Sta: Left Right Coeff Contr. Expan. 
9955.0910031.96 .1 .3 

CROSS SECTION OUTPUT Profile #PF I 

E.G. Elev (ft) 
Vel Head (ft) 
W.S. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C & E Loss (ft) 

CROSS SECTION OUTPUT Profile #PF 2 

E.G. Elev (ft) 
Vel Head (ft) 
W.S. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ftis) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 

Element 
Wt. n-Val. 
Reach Len. (ft) 
Flow Area (sq ft) 
Area (sq ft) 
Flow (cfs) 
Top Width (ft) 
Avg. Vel. (ft/s) 
Hydr. Depth (ft) 
Conv. (cfs) 
Wetted Per. (ft) 
Shear (lb/sq ft) 
Stream Power (lb/ft s) 
Cum Volume (acre-ft) 
Cum SA (acres) 

Element 
Wt. n-Val. 
Reach Len. (ft) 
Flow Area (sq ft) 
Area (sq ft) 
Flow (cfs) 
Top Width (ft) 
Avg. Vel. (ft/s) 
Hydr. Depth (ft) 
Conv. (cfs) 
Wetted Per. (ft) 
Shear (lb/sq ft) 
Stream Power (lbift s) 
Cum Volume (acre-ft) 
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Left OB Channel Right OB 
0.045 

Left 03 Channel Rlght OB 
0.015 



T-lOa 
C  & E  Loss  ( f t )  Cum SA ( a c r e s )  

FLOW DISTRIBUTION OUTPUT P r o f i l e  #PF 1 

L e f t  S t a  R i g h t  S t a  Flow Area  
( f  t )  ( f t )  ( c f s )  ( s q  f t )  
LB 9955.09 9980.71 51.58 15.48 
9980.71 10006.34 1136.18 108.42 
10006.34 RB 10031.96 590.24 71.67 

FLOW DISTRIBUTION OUTPUT P r o f i l e  #PF 2 

L e f t  S t a  R i g h t  S t a  Flow Area  
( f t )  ( f t )  ( c f s )  ( s q  f t )  
LB 9955.09 9980.71 51.58 15.48 
9980.71 10006.34 1136.18 108.42 
10006.34 RB 10031.96 590.24 71.67 

SUMMARY OF MANNING'S N VALUES 

Reach R i v e r  S t a .  

T r i b u t a r y  10A 
T r i b u t a r y  10A 
T r i b u t a r y  10A 
T r i b u t a r y  10A 
T r i b u t a r y  10A 
T r i b u t a r y  10A 
T r i b u t a r y  10A 
T r i b u t a r y  10A 
T r i b u t a r y  10A 
T r i b u t a r y  10A 
T r i b u t a r y  10A 
T r i b u t a r y  10A 
T r i b u t a r y  10A 
T r i b u t a r y  10A 
T r i b u t a r y  10A 
T r i b u t a r y  10A 
T r i b u t a r y  10A 
T r i b u t a r y  10A 

SUMMARY OF REACH LENGTHS 

R i v e r :  T r i b u t a r y  10A 

Reach R i v e r  S t a .  

T r i b u t a r y  10A 
T r i b u t a r y  10.4 
T r i b u t a r y  10A 
T r i b u t a r y  10.A 
T r i b u t a r y  10A 
T r i b u t a r y  10A 
T r i b u t a r y  10A 
T r i b u t a r y  10A 
T r i b u t a r y  10A 
T r i b u t a r y  10A 
T r i b u t a r y  10A 
T r i b u t a r y  10A 
T r i b u t a r y  10A 
T r i b u t a r y  10A 
T r i b u t a r y  10A 
T r i b u t a r y  10A 
T r i b u t a r y  10A 

.06 

.06 

.06 

.06 

.06 

.06 

.06 

.06 

.06 

.06 

.06 

.06 

.06 

.06 

.06 
C u l v e r t  

.06 

.06 

L e f t  

493.75 
445.07 
375.3 
228.9 
280 
165 

491.4 
580.6 
462.2 

463.85 
4 8 3 

466.26 
203.6 
247.7 

95 
C u l v e r t  

180 

W.P. 
( f t )  

20.90 
26.23 
24.88 

W.?. 
( f t )  

20.90 
26.23 
24.88 

Channel  

280 
175 

500.3 
567.86 
499.28 
463.59 
511.3 
487.81 
176.1 

82 
130 

190 
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% Conv. 

% Conv. 

R i g h t  

463.91 
4 69 

365.05 
290.66 

290 
230 

500.3 
516.6 
504.9 
459.13 
524.35 
497.55 
159.1 

7 4 
14 0 

170 

Hydr D. V e l o c i t y  
( f t )  ( f t / s )  
0.74 3.33 
4.23 10.48 
2.96 8.24 

Hydr D .  V e l o c i t y  
( f t )  ( f t / S )  
0.74 3 . 3 3  
4.23 10.48 
2.96 8.24 



T r i b u t a r y  10A 

SUMMARY OF CONTRACTION A N D  EXPANSIOPI COEFFICIENTS 
R i v e r :  T r i b u t a r y  10A 

Reach R i v e r  S t a .  C o n t r .  Expan 

T r i b u t a r y  10A 
Tributary 10A 
T r i b u t a r y  10A 
T r i b u t a r y  10A 
T r i b u t a r y  10A 
T r i b u t a r y  10A 
T r i b u t a r y  10A 
T r i b u t a r y  10A 
T r i b u t a r y  10A 
T r i b u t a r y  10A 
T r i b u t a r v  10A 
~ r i b u t a r ;  10A 0 . 2 2 5  .1 . 3  
T r i b u t a r y  10A 0 .133  .1 .3 
T r i b u t a r y  10A E. 1 0 1  .1 . 3  
T r i b u t a r y  10A 0 . 0 9 0  .1 . 3  
T r i b u t a r y  10A 0.082 C u l v e r t  
T r i b u t a r y  10A 0 .064  .1 .3 
T r i b u t a r y  10A 0 .029  .1 .3 
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NEW TRlB 10A FLOODPLAIN DELINEATION Two Profiles 
River = Tributary 10A Reach F Tributary IOA RS = 0.931 
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NEW TRIB 10A FLOODPLAIN DELINEATION Two Profiles 1 
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I NEW TRlB 10A FLOODPLAIN DELINEATION Two Profiles 

I River = Tributary 10A Reach = Tributary IOA RS = 0.802 I 
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NEW TRlB 10A FLOODPLAIN DELINEATION Two Profiles I 
River = Tributary 10A Reach =Tributary IOA RS = 0.741 
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NEW TRlB 10A FLOODPLAIN DELINEATION Two Profiles I 
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I NEW TRlB 10A FLOODPLAIN DELINEATION Two Profiles I 
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NEW TRlB 10A FLOODPLAIN DELINEATION Two Profiles 
River = Tributary 10A Reach =Tributary lOA RS = 0.133 
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HEC-RAS September 1998 Version 2.2 
U.S. Army Corp of Engineers 

Hydrologic Engineering Center 
609 Second Street, Suite D 

Davis, California 95616-4687 
(916) 756-1104 

X X XXXXXX XXXX XXXX XX XXXX 
X X X X X X X X X  X 
X X X X X X  X X X  
XXXXXXX XXXX X XXX XXXX XXXXXX XXXX 
X X X X X X X X x 
X X X X X X X  X X ;< 
X X XXXXXX XXXX X X X X XXXXX 

PROJECT DATA 
Project Title: TRIB 6C FLOODPLAIN DELINEATION 
Project File : T-6C.prj 
Run Date and Time: 9/6/2000 9:40:38 AM 

Project in English units 

Project Description: 
TRIBUTARY 6C 

PLAN DATA 

Plan Title: TRIBUTARY 6C 
Plan File : y:\Mc-18\RAS FCD Disk\HEC-MS\T_6C\T-6C.P01 

Geometry Title: Base Conditions Geometry 
Geometry File : y:\Mc-18\RAS FCD Disk\HEC-RAS\T-6C\T-6C.GO1 

Flow Title : 2 Flow Profiles 
Flow File : y: \Mc-18\RAS FCD Disk\HEC-RAS\T-6C\T-6C. F01 

Plan Summary Information: 
Number Of: Cross Sections = 13 Mulitple Openings = 0 

Culverts = 0 Inline Weirs = 0 
Bridges = 0 

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

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

FLOW DATA 

Flow Title: 2 Flow Profiles 
Flow File : y:\Mc-18\PAS FCC Disk\HEC-RAS\T-6C\T-6C.F01 

Flow Data (cfs) 

River Reach RS PC 1 
TRIBUTARY 6C TRIaUTARY 6C 0.923 7 5 8 
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Boundary Conditions 

River Reach Profile 

TRIBUTARY 6C TRIBUTARY 6C PF 1 
TRIBUTARY 6C TRIBUTARY 6C PF 2 

Ups tream Downstream 

Normal S = ,018 
Normal S = .018 

GEOMETRY DATA 

Geometry Title: Base Conditions Geometry 
Geometry File : y:\Mc-18\RAS FCD Disk\HEC-.SAS\T-GC\T_6C.G01 

CROSS SECTION RIVER: TRIBUTARY 6C 
REACH: TRIBUTARY 6C RS: 0.923 

INPUT 
Description: 
Station Elevation Data 

Sta Elev Sta 
9900 2292 9914.31 

9974.01 2282 9978.54 
10000.87 227410010.32 
10058.19 228410082.37 
10141.62 229410153.96 
10204.76 230410217.15 

num= 3 0 
Elev Sta Elev Sta Elev Sta Elev 
2290 9934.96 2288 9951.65 2286 9969.22 2284 
2280 9983.26 2278 9987.94 2276 9992.65 2274 
227610020.57 227810030.51 228010041.12 2282 
228610101.82 2288 10120.4 229010132.07 2292 
229610170.47 229810181.75 230010192.95 2302 
230610229.18 230810241.33 231010254.36 2312 

Manning's n Values num= 3 
Sta nVal Sta n Val Sta n Val 
9900 .06 9974.01 .04510041.12 .06 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9969.2210058.19 350.91 341.93 337.02 .1 .3 

CROSS SECTION OUTPUT Profile #PF 1 

E.G. Elev (ft) 
Vel Head (ft) 
W.S. Elev (ft) 

-- 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cis) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C & E LOSS (ft) 

Element Left OB 
Wt. n-Val. 
Reach Len. (ft) 350.91 
Flow Area (sq ft) 
Area (sq ft) 
Flow (cfs) 
Top Width (ft) 
Avg. Vel. (ft/s) 
Hydr. Depth (ft) 
Conv. (cfs) 
Wetted Per. (ft) 
Shear (lb/sq ft) 
Stream Power (lb/ft s) 
Cum Volume (acre-ft) 
Cum SA (acres) 

Channel Right OB 
0.045 
341.93 337.02 
86.31 
86.31 

758.00 
36.50 
8.78 
2.36 

4951.1 
37.69 
3.35 

29.43 
12.15 
9.49 

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

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

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

Note: Manning's n values were composited to a single value in the nain channel. 

CROSS SECTION OUTPUT Profile XPF 2 

E.G. Elev (ft) 2279.09 Element 
Vel Head (ft) 1.20 Wt. n-Val. 
W.S. Elev (ft) 2277.89 Reach Len. !ft) 
Crlt W.S. (ft) 2277.89 Flow Area (sq ft) 
E.G. Slope (ft/ft) 0.02343a Area Isq ft) 
Q Total (cfs) 758.00 Flow (cfs) 
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Left 03 Channel Rlght OB 
0.045 

350.91 341.93 337.02 
86.31 
86.31 

758.00 



Top Width (ft) 
Uel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C & E Loss (ft) 

T-6c 
Top Width (ft) 
Avg. Vel. (ft/s) 
Hydr. Depth (ft) 
Conv. (cfs) 
Wetted Per. (ft) 
Shear (lb/sq ft) 
Stream Power (lb/ft s) 
Cum Volume (acre-ft) 
Cum SA (acres) 

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

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

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

Note: Manning's n values were composited to a single value in the main channel. 

FLOW DISTRIBUTION OUTPUT Profile #PF 1 

Left Sta Right Sta Flow Area W.P. % Conv. Hvdr D. Velocitv 

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

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

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

Note: Manning's n values were composited to a single value in the main channel. 

FLOW DISTRIBUTION OUTPUT Profile XPF 2 

Left Sta Right Sta Flow Area W.P. 9 Conv. Hydr D. Velocity 
(ft) (ft) (cfs) (sq ft) (ft) (ft) (ft/s) 
LB 9969.22 9998.88 399.03 42.05 16.16 52.64 2.74 9.49 
9998.88 10028.53 358.97 44.26 21.53 47.36 2.09 8.11 

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

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

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

Note: Manning's n values were composited to a single value in the main channel. 

CROSS SECTION RIVER: TRIBUTARY 6C 
REACH: TRIBUTARY 6C RS: 0.857 

INPUT 
Description: 
Station Elevation Data num= 2 6 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
9885 2270 9910.65 2268 9927.31 2266 9939.47 2264 9951.63 2262 

9963.81 2260 9973.82 2258 9979.18 2256 9984.81 2254 9990.3 2252 
9999.12 225210007.26 225410015.86 225610024.61 225810042.56 2260 
10075.1 226210098.65 226410118.58 226610142.14 226810160.25 2270 

10179.19 227210196.39 227410212.11 227610229.36 227810233.92 2230 
10250.15 2282 

Manning's n Values num= 3 
Sta n Val Sta nVal Sta n Val 
9885 .06 9973.82 .04510024.61 .06 

Bank Sta: Left Right Lengths: Left Channel Right Coef f Contr . Expan. 
9951.6310042.56 311.58 349.61 369.38 . .3 
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CROSS SECTION OUTPUT Profile #PF 1 

E.G. Elev (ft) 
Vel Head (ft) 
W.S. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C & E Loss (ft) 

Element Left OB 
Wt. n-Val. 
Reach Len. (ft) 311.58 
Flow Area (sq ft) 
Area (sq ft) 
Flow (cfs) 
Top Width (ft) 
Avg. Vel. (ft/s) 
Hydr. Depth (ft) 
Conv. (cfs) 
Wetted Per. (ft) 
Shear (lb/sq ft) 
Stream Power (lb/ft s) 
Cum Volume (acre-ft) 
Cum SA (acres) 

Channel Right 0B 
0.045 
349.61 369.38 
85.73 
85.79 

758.00 
35.77 
8.84 
2.40 

4970.4 
36.91 
3.37 

29.82 
11.47 
9.21 

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

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

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

CROSS SECTION OUTPUT Profile #PF 2 

E.G. Elev (ft) 
Vel Head (ft) 
W.S. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C & E Loss (ft) 

Element Left 
Wt. n-Val. 
Reach Len. (ft) 311. 
Flow Area (sq ft) 
Area (sq ft) 
Flow (cfs) 
Top Width (ft) 
Avg. Vel. (ft/s) 
Hydr. Depth (ft) 
Conv. (cfs) 
Wetted Per. (ftl 
Shear (lb/sq ft) 
Stream Power (lb/ft s) 
Cum Volume (acre-ftt 
Cum SA (acres) 

OB Channel Right 
0.045 

5 8 349.61 369. 
85.79 
85.79 
758.00 
35.77 
8.84 
2.40 

4970.4 
36.91 
3.37 
29.82 
11.47 
9.21 

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

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

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

FLOW DISTRIBUTION OUTPUT Profile #PF 1 

Left Sta Right Sta Flow Area W.P. %Conv. HydrD. Velocity 
(ft) ( f t) (cfs1 (sq ft) (ft) (ft) (ft/s) 
LB 9951.63 9981.94 2.60 1.02 2.55 0.34 0.43 2.54 
9981.94 10012.25 752.89 83.67 31.21 99.33 2.76 9.00 
10012.25 RB 10042.56 2.51 1.09 3.14 0.33 0.36 2.30 

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

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

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

FLOW DISTRIBUTION OUTPUT Profile XPF 2 



T-6c 
Left Sta Right Sta Flow Area W. P. % Con*?. Hydr D. Velocity 
(ft) (ft) (cfs) (sq ft) (ft) (ft) (ft/s) 
LB 9951.63 9981.94 2.60 1.02 2.55 0.34 0.43 2.54 
9981.94 10012.25 752.89 83.67 31.21 99.33 2.76 9.00 
10012.25 RB 10042.56 2.51 1.09 3.14 0.33 0.36 2.30 

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

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

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

CROSS SECTION RIVER: TRIBUTARY 6C 
REACH: TRIBUTARY 6C RS: 0.791 

INPUT 
Description: 
Station Elevation Data num= 2 6 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
9830 2250 9844.79 2248 9859.89 2246 9878.67 2244 9901.47 2242 

9921.77 2240 9945.51 2238 9965.56 2236 9976.49 _223410000.45 2232 
10005.71 223210025.49 223410032.11 223610038.65 223810054.35 2240 
10079.53 224210094.81 224410113.13 224610132.24 224810157.12 2250 
10175.09 225210190.17 225410205.7 225610223.11 225810236.28 2260 
10249.42 2262 

Manning's n Values num= 3 
Sta n Val Sta nVal Sta n Val 
9830 .06 9965.56 .04510032.11 .06 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9945.5110054.35 372.21 347.64 332.45 .1 . 3  

CROSS SECTION OUTPUT Profile #PF 1 

E.G. Elev (ft) 
Vel Head (ft) 
W.S. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C & E LOSS (ft) 

Element Left OB 
Wt. n-Val. 
Reach Len. (ft) 372.21 
Flow Area (sq ft) 
Area (sq ft) 
Flow (cfs) 
Top Width (ft) 
Avg. Vel. (ft/s) 
Hydr. Depth (ft) 
Conv. (cfs) 
Wetted Per. (ft) 
Shear (lb/sq ft) 
Stream Power (lb/ft s) 
Cum Volume (acre-ft) 
Cum SA (acres) 

Channel Right OB 
0.045 

347.64 332.45 
99.60 
99.60 

758.00 
56.54 
7.61 
1.76 

4774.9 
56.93 
2.75 
20.95 
10.73 
8.84 

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

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

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 
1s not a valid subcritical answer. The program defaulted to critical depth. 

CROSS SECTION OUTPUT Profile #PF 2 

E.G. Elev (ft) 
Vel Head (ft) 
W.S. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 

Element 
Wt. n-Val. 
Reach Len. (ft) 
Flow Area (sq ft) 
Area (sq ft) 
Flow (cfs) 
Top Width (ft) 
Avg. Vel. (ft/s) 
Hydr. Depth (ft) 
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Left 09 Channel Right OB 
0.045 

372.21 347.61 332.45 
99.60 
'9'9.60 

758.00 
56.54 
7.61 
1.76 



T-6c 
Conv. Total icfs) 4774.9 Conv. (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C & E Loss (ft) 

347.64 Wetted Per. (ft) 
2232.00 Shear (lb/sq ft) 

1.00 Stream Power (lb/ft s) 
9.03 Cum Volume (acre-ft) 
0.06 CumSA (acres) 

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 wrtn the calculations. 

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

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

FLOW DISTRIBUTION OUTPUT Profile %PF 1 

Left Sta Right Sta Flow Area W.P. %Conv. HydrD. Velocity 
(ft) (ft) (cfs) (sq ft) ( f t) (ft) (ft/s) 
LB 9945.51 9981.79 31.48 7.74 10.09 4.15 0.77 , , 4.07 
9981.79 10018.07 676.30 81.47 36.41 89.22 2.25 ' ' 8.30 
10018.07 RB 10054.35 50.21 10.38 10.43 6.62 1.01 4.84 

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

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

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

FLOW DISTRIBUTION OUTPUT Profile #PF 2 

Left Sta Right Sta Flow Area W.P. 3 Conv. Hydr D. Velocity 
( f t) If t (cfs) (sq ft) ( f t) (ft) (ft/S) 
LB 9945.51 9981.79 31.48 7.74 10.09 4.15 0.77 4.07 
9981.79 10018.07 676.30 81.47 36.41 89.22 2.25 8.30 
10018.07 RB 10054.35 50.21 10.38 10.43 6.62 1.01 4.84 

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 calcul&ions. 

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

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

CROSS SECTION RIVER: TRIBUTARY 6C 
REACH: TRIBUTARY 6C RS: 0.718 

INPUT 
Description: 
Station Elevation Data num= 2 3 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
9835 2232 9860.94 2230 9881.25 2228 9896.92 2226 9912.33 2221 

9927.43 2222 9940.15 2220 9950.05 2218 9959.72 2216 9963.06 2216 
10013.61 221610022.39 221610034.06 221810046.82 222010061.53 2222 
10078.28 222410128.35 222610153.38 222810161.99 223010185.33 2232 
10218.22 223410245.82 223610278.05 2238 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 
9835 .06 9950.05 .04510034.06 .06 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Coczr. Expan. 
9927.4310046.82 362.23 338.25 333.35 . - 1 .3 

CROSS SECTION OUTPUT Profile #?F I 

E.G. Elev (ft) 
Vel Head (ft) 

2218.29 Element Left 33 Channel Rlght OB 
0.71 Wt. n-Val. 0.015 
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W.S. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C & E Loss (ft) 

T - 6 ~  
Reach Len. (ft) 
Flow Area (sq ft) 
Area isq ft) 
Flow (cfs) 
Top Width (ft) 
Avg. Vel. (ft/s) 
Hydr. Depth (ft) 
Conv. (cfs) 
Wetted Per. (ft) 
Shear (lb/sq ft) 
Stream Power (lb/ft s) 
Cum Volume (acre-ft) 
Cum SA (acres) 

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

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

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

CROSS SECTION OUTPUT Profile #PF 2 

E.G. Elev (ft) 
Vel Head (ft) 
W.S. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C & E Loss (ft) 

Element Left 08 
Wt. n-Val. 
Reach Len. (f t) 362.23 
Flow Area (sq ft) 

- 

Area (sq ft) 
Flow (cfs) 
Top Width (ft) 
Avg. Vel. (ft/s) 
Hydr. Depth (ft) 
Conv. (cfs) 
Wetted Per. (ft) 
Shear (lb/sq ft) 
Stream Power (lb/ft s) 
Cum Volume (acre-ft) 
Cum SA (acres) 

Channel Right 
0.045 
338.25 323. 
111.94 
111.94 
758.00 
79.47 
6.77 
1.41 

4632.7 
79.77 
2.35 
15.88 
9.88 
8.29 

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

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

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

FLOW DISTRIBUTION OUTPUT Profile #PF 1 

Left Sta Right Sta Flow Area W.P. %Conv. HydrD. Velocity 
(ft) (ft) (cfs) (sq ft) (ft) (ft) (ft/S) 
LB 9927.43 9967.23 105.73 17.82 15.28 13.95 1.18 5.93 
9967.23 10007.02 454.45 62.68 39.80 59.95 1.57 7.25 
10007.02 RB 10046.82 197.82 31.44 24.69 26.10 1.28 6.29 

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

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

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

FLOW DISTRIBUTION OUTPUT Profile #PF 2 

Left Sta Right Sta Flow .Area W.P. % Conv. Hydr D. Velocity 
(ft) (ft) (cfs) (sq ft) ift) (ft) (ft/s) 
LB 9927.43 9967.23 105.73 17.82 15.28 13.95 1.18 5.93 
9967 ..23 10007.02 454.45 62.68 39.80 59.95 1.57 7.25 
10007.02 RB 10046.82 197.82 31.44 24.69 26.10 1.28 6.29 
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Warning: The energy equation could not be balanced within the specified number of iterations. The 
program used critical depth for the water surface and continued on with the calculations. 

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

Warning: During the standard step iterations, when the assumed water surcace 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 crrtical depth. 

CROSS SECTION RIVER: TRIBUTARY 6C 
REACH: TRIBUTARY 6C RS: 0.652 

INPUT 
Description: 
Station Elevation Data num= 2 0 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
9725 2216 9767.79 2214 9840.19 2212 9856.91 2212 9926.33 2212 

9956.59 2210 9964.72 2208 9976.6 220610031.77 220610040.88 2206 
10053.79 220410058.02 220410063.37 220610182.89 220810217.16 2210 
10246.14 221210275.31 221410298.57 221610317.07 221810350.04 2220 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n V a l  

9725 .06I0031.77 .04510063.37 .06 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9956.5910182.89 373.02 371.13 361.22 .1 .3 

CROSS SECTION OUTPUT Profile #PF 1 

E.G. Elev (ft) 
Vel Head (ft) 
W.S. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C & E Loss (ft) 

Element 
Wt. n-Val. 
Reach Len. (ft) 
Flow Area (sq ft) 
Area (sq ft) 
Flow (cfs) 
Top Width (ft) 
Avg. Vel. (ft/sl 
Hydr. Depth (ft) 
Conv. (cfs) 
Wetted Per. (ft) 
Shear (lb/sq ft) 
Stream Power (lb/ft s) 
Cum Volume (acre-ft) 
Cum SA (acres) 

Left 08 Channel Right OB 
0.051 

373.02 371.13 361.22 

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

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

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

CROSS SECTION OUTPUT Profile #PF 2 

E.G. Elev (ft) 
Vel Head (ft) 
W.S. Elev (ft) 
Crit W.S. Ift) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C & E Loss (ft) 

Element 
Wt. n-Val. 
Reach Len. (ft) 
Flow Area (sq ft) 
Area (sq ft) 
Flow (cfs) 
Top Width (ft) 
Avg. Vel. (ft/s) 
Hydr. Depth ift) 
Conv. (cfs) 
Wetced Per. (ft) 
Shear (lS/sq ft) 
Stream ?ower (lb/ft s) 
Cum Volume (acre-ft) 
Cum SA (acres) 

Left 09 Channel Right OB 
0.051 

373.02 371.13 361.22 
138.28 
138.28 
758.00 
148.96 
5.48 
0.93 

4400.3 
149.56 
1.71 
9.39 
8.91 
7.11 
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Warning: The energy equation could not be balanced within the specified number of iterations. The 
program used critical depth for the water surface and continued on with the calculations. 

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

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

FLOW DISTRIBUTION OUTPUT Profile #PF 1 

Left Sta Right Sta Flow Area W.P. %Conv. HydrD. Velocity 
(ft) (ft) (cfs) (sq ft) (ft) (ft) (ft/s) 
LB 9956.59 10032.02 217.61 55.12 61.13 28.71 0.90 3.95 
10032.02 10107.46 539.17 81.86 75.95 71.13 1.09 6.59 
10107.46 RB 10182.89 1.22 1.30 12.48 0.16 0.10 0.94 

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

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

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

FLOW DISTRIBUTION OUTPUT Profile #PF 2 

Left Sta Right Sta Flow Area W.P. %Conv. HydrD. Velocity 
(ft) (ft) (cfs) (sq ft) (ft) (ft) (ft/s) 
LB 9956.59 10032.02 217.61 55.12 61.13 28.71 0.90 3.95 
10032.02 10107.46 539.17 81.86 75.95 71.13 1.09 6.59 
10107.46 RB 10182.89 1.22 1.30 12.48 0.16 0.10 0.94 

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

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

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

CROSS SECTION RIVER: TRIBUTARY 6C - 

REACH: TRIBUTARY 6C RS: 0.582 

INPUT 
Description: 
Station Elevation Data num= 14 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
9725 2206 9793.93 2204 9850.84 2202 9882.52 2200 9901.81 2198 

9915.57 2196 9927.05 219410060.83 219410180.71 219610209.56 2198 
10305.21 220010339.35 220210399.92 220410441.32 2206 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 
9725 .06 9927.05 .04510060.83 .06 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan 
9901.8110180.71 413.16 403.35 422.98 .1 .3 

CROSS SECTION OUTPUT Profile #PF 1 

E.G. Elev (ft) 
Vel Head (ft) 
W.S. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 

Element 
Wt. n-Val. 
Reach Len. (ft) 
Flow Area (sq ft) 
Area (sq ft) 
Flow (cfs) 
Top Width (ft) 
Avg. Vel. (ft/s) 
Hydr. Depth (ft) 
Conv. (cfs) 
Wetted Per. (ft) 
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Left OB Channel Rlght OB 
0.047 

413.15 403.35 422.98 
180.16 
180.46 
758.00 
203.37 
1.20 
0.88 

5515.0 
204.07 



MinChEl (ft) 
Alpha 
Frctn Loss (ft) 
C & E Loss (ft) 

T-6c 
2194.00 Shear (lb/sq ft) 

1.00 Stream Power (lb/ft s) 
8.53 Cum Volume (acre-ft) 
0.04 Cum SA (acres) 

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

CROSS SECTION OUTPUT Profile #PF 2 

E.G. Elev (ft) 
Vel Head (ft) 
W.S. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C & E LOSS (ft) 

Element Left OB 
Wt. n-Val. 
Reach Len. (ft) 413.16 
Flow Area (sq ft) 
Area (sq ft) 
Flow (cfs) 
Pop Width (ft) 
Avg. Vel. (ft/s) 
Hydr. Depth (ft) 
Conv. (cfs) 
Wetted Per. (ft) 
Shear (lb/sq ft) 
Stream Power (lb/ft sl 
Cum Volume (acre-ft) 
Cum SA (acres) 

Channel Right OB 
0.047 
403.35 422.98 
180.46 
180.46 
758.00 
203.97 
4.20 
0.88 

5545.0 
204.07 ' , 

1.03 
4.33 
7.55 
5.90 

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

FLOW DISTRIBUTION OUTPUT Profile #PF 1 

Left Sta Right Sta Flow Area W.P. % Conv. Hydr D. Velocity 
(ft) ( ft) (CfS) (sq ft) (ft) (ft) (ft/S) 
LB 9901.81 9994.78 344.05 75.65 73.95 45.39- 1.02 4.55 
9994.78 10087.74 396.36 93.30 92.97 52.29 1.00 4.25 
10087.74 RB 10180.71 17.60 11.51 37.14 2.32 0.31 1.53 

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

FLOW DISTRIBUTION OUTPUT Profile #PF 2 

Left Sta Right Sta Flow Area W.P. % Conv. Hydr D. Velocity 
(ft) ( ft) (cfs) (sq ft) (ft) (ft) (ft/s) 
LB 9901.81 9994.78 344.05 75.65 73.95 45.39 1.02 4.55 
9994.78 10087.74 396.36 93.30 92.97 52.29 1.00 4.25 
10087.74 RB 10180.71 17.60 11.51 37.14 2.32 0.31 1.53 

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

CROSS SECTION RIVER: TRIBUTAXY 6C 
REACH: TRIBUTARY 6C RS: 0.505 

INPUT 
Description: 
Station Elevation Data num= 9 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
9700 2190 9872.6 2188 9965.88 2186 9976.66 2184 10005.7 2184 

10044.01 218610104.28 2188 10223.8 219010437.58 2190 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 
9700 .06 9965.88 .04510041.01 .06 

Bank Sta: Left Rlght Lengths: Left Channel Right Coeff Con~r. Expan. 
9872.610104.28 236.95 298.48 379.46 . -  .3 

CROSS SECTION OUTPUT Profile #PF 1 



E.G. Elev (ft) 
Vel Head (ft) 
W.S. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ftl 
C & E Loss (ft) 

T-6c 
Element I 
Wt. n-Val. 
Reach Len. (ft) 
Flow Area (sq ft) 
Area (sq ft) 
Flow (cfs) 
Top Width (ft) 
Avg. Vel. (ft/s) 
Hydr. Depth (ft) 
Conv. (cfs) 
Wetted Per. (ft) 
Shear (lb/sq ft) 
Stream Power (lb/ft s) 
Cum Volume (acre-ft) 
Cum SA (acres) 

Channel Right OB 
0.045 
298.48 379.46 
114.75 
114.75 
758.00 
85.25 
6.61 
1.35 

4853.5 
85.49 
2.04 
13.45 
6.19 
4.56 

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

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

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

CROSS SECTION OUTPUT Profile #PF 2 

E.G. Elev (ft) 
Vel Head (ft) 
W.S. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C & E Loss (ft) 

Element Left 08 
Wt. n-Val. 
Reach Len. (ft) 236.96 
Flow Area (sq ft) 
Area (sq ft) 
Flow (cfs) 
Top Width (ft) 
Avg. Vel. (ft/s) 
Hydr. Depth (ft) 
Conv. (cfs) 
Wetted Per. (ft) 
Shear (lb/sq ft) 
Stream Power (lb/ft s) 
Cum Volume (acre-ft) 
Cum SA (acres) 

Channel Right OB 
0.045 

298.48 379.46 
114.75 
114.75 
758.00 
85.25 
6.61 
1.35 

4863.5 
85.49 
2.04 
13.45 
6.19 
4.56 

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

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

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

FLOW DISTRIBUTION OUTPUT Profile #PF 1 

Left Sta Right Sta Flow Area W.P. % Conv. Hydr D. Velocity 
(ft) (ft) (cfs) (sq ft) (ft) (ft) (ft/S) 
9949.83 10027.05 729.07 105.54 65.71 96.18 1.61 6.91 
10027.05 RB 10104.28 28.93 9.21 19.78 3.82 0.47 3.14 

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

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

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

FLOW DISTRIBUTION OUTPUT Profile #PF 2 

Left Sta Rlght Sta Flow Area W.P. 8 Conv. Xydr D. Veloclty 
(ft) (ft) (cfs) (sq f r )  (ft) (ft) (ft/s) 
9949.83 10027.05 729.07 105.54 65.71 96.13 1.61 6.91 
10027.05 RB 10104.28 28.93 9.21 19.78 3.82 0.47 3.11 
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Warning: The energy equation could not be balanced within the specified number of iterations. The 
program used critical depth for the water surface and continued on with the calculations. 

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

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

CROSS SECTION RIVER: TRIBUTARY 6C 
REACH: TRIBUTARY 6C RS: 0.446 

INPUT 
Description: 
Station Elevation Data num= 14 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
9760 2186 9816.49 2184 9892.91 2182 9947.48 2180 9971.79 2178 

9998.74 217610007.58 217610038.21 217810059.94 217810069.29 2178 
10147.34 218010198.11 218210245.69 218410295.81 2186 

3 Manning's n Values num= 1 
Sta n Val Sta n Val Sta n Val 
97 60 .06 9971.79 .04510038.21 .06 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9947.4810147.34 399.85 411 480.82 .1 .3 

CROSS SECTION OUTPUT Profile #PF 1 

E.G. Elev (ft) 
Vel Head (ft) 
W.S. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C & E Loss (ft) 

Element Left OB 
Wt. n-Val. 
Reach Len. (ft) 399.85 
Flow Area (sq ft) 
Area (sq ft) 
Flow (cfs ) 
Top Width (ft) 
Avg. Vel. (ft/s) 
Hydr. Depth (ft) 
Conv. (cfs) 
Wetted Per. (ft) 
Shear (lb/sq ft) 
Stream Power (lb/ft s) 
Cum Volume (acre-ft) 
Cum SA (acres) 

Channel Right OB 
0.046 

411.00 480.82 
142.17 
142.17 
758.00 
127.89 
5.33 
1.11 

5844.8 
128.06 
1.17 
6.22 
5.31 
3.83 

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

CROSS SECTION OUTPUT Profile #PF 2 

E.G. Elev (ft) 
Vel Head (ft) 
W.S. Elev (it) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (it) 
Alpha 
Frctn Loss (ft) 
C & E Loss (ft) 

Element Left OB 
Wt. n-Val. 
Reach Len. (ft) 399.85 
Flow Area (sq ft) 
Area (sq ft) 
Flow (cfs) 
Top Width (ft) 
Avg. Vel. (ft/s) 
Hydr. Depth (ft) 
Conv. (cfs) 
Wetted Per. (ft) 
Shear (lb/sq ft) 
Stream Power (lb/ft s) 
Cum Volume (acre-ft) 
Cum SA (acres) 

Channel Right 08 
0.046 

411.00 480.82 
142.17 
142.17 
758.00 
127.89 
5.33 
1.11 

5844.8 
128.06 
1.17 
6.22 
5.31 
3.83 

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

FLOW DISTRIBUTION OUTPUT Profile #PF 1 
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T-6c 
Left Sta Right Sta Flow Area W.P. % Conv. Hydr D. Velocity 
(ft) (ft) (cfs) (sq ft) (ft) (ft) (ft/s) 
LB 9947.48 10014.10 532.59 83.55 49.64 70.26 1.69 6.37 
10014.10 10080.72 223.84 56.86 66.67 29.53 0.85 3.94 
10080.72 RB 10147.34 1.58 1.77 11.75 0.21 0.15 0.89 

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

FLOW DISTRIBUTION OUTPUT Profile #PF 2 

Left Sta Right Sta Flow Area W.P. % Conv. Hydr D. Velocity 
(ft) ( ft (cfs) (sq ft) (ft) (ft) (ft/s) 
LB 9947.48 10014.10 532.59 83.55 49.64 70.26 1.69 6.37 
10014.10 10080.72 223.84 56.86 66.67 29.53 0.85 3.94 
10080.72 RB 10147.34 1.58 1.77 11.75 0.21 0.15 0.89 

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

CROSS SECTION RIVER: TRIBUTARY 6C 
REACH: TRIBUTARY 6C RS: 0.363 

INPUT 
Description: 
Station Elevation Data 

Sta Elev Sta 
9750 -2180 9816.67 

9974.14 2170 9993.59 
10047.69 217010105.18 

Manning's n Values 
Sta n Val Sta 
9750 .06 9974.14 

nun= 14 
Elev Sta Elev Sta Elev Sta Elev 
2178 9876.11 2176 9895.8 2174 9952.53 2172 
2168 10004.2 2168 10020.7 217010036.16 2170 
217210208.18 217210356.33 2170 

nun= 3 
n Val Sta n Val 
.045 10020.7 .06 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9952.5310105.18 431.77 414.24 363.41 .1 .3 

Blocked Obstructions nun= 1 
Sta L Sta R Elev 
1012010356.33 2175 

CROSS SECTION OUTPUT Profile #PF 1 

E.G. Elev (ft) 
Vel Head (ft) 
W.S. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C & E Loss (ft) 

Element Left 03 
Wt. n-Val. 
Reach Len. (ft) 431.77 
Flow Area (sq ft) 
Area (sq ft) 
Flow (cfs) 
Top Width (ft) 
Avg. Vel. (ft/s) 
Hydr. Depth (ft) 
Conv. (cfs) 
Wetted Per. (ft) 
Shear (lb/sq ft) 
Stream Power (lb/ft s) 
Cum Volume (acre-f t) 
Cum SA (acres) 

Channel Right OB 
0.046 
414.24 363.41 
122.28 
122.28 
758.00 
102.76 
6.20 
1.19 

5243.6 
103.03 
1.55 
9.60 
4.06 
2.75 

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

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

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

CROSS SECTION OUTPUT Profile #PF 2 

E.G. Elev (ft) 
Vel Head (ft) 

2171.34 Element Left 03 Channel Right 0B 
0.60 Wt. n-Val. 0.046 
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W.S. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C & E Loss (ft) 

T-6c 
Reach Len. (f t) 
Flow Area (sq ft) 
Area (sq ft) 
Flow (cfs) 
Top Width (ft) 
Avg. Vel. (ft/s) 
Hydr. Depth (ft) 
Conv. (cfs) 
wetted Per. (ft) 
Shear (lb/sq ft) 
Stream Power (lb/ft s) 
Cum Volume (acre-ft) 
Cum SA (acres) 

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

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

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

FLOW DISTRIBUTION OUTPUT Profile #PF 1 

Left Sta Right Sta Flow Area W.P. % Conv. Hydr D. Velocity 
( f t) (ft) (cfs) (sq ft) (ft) (ft) (ft/s) 
LB 9952.53 10003.41 471.03 63.66 37.39 62.14 1.71 7.40 
10003.41 10054.30 281.68 54.89 51.01 37.16 1.08 5.13 
10054.30 RB 10105.18 5.29 3.72 14.63 a. 70 0.25 1.42 

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

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

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

FLOW DISTRIBUTION OUTPUT Profile #PF 2 

Left Sta Right Sta Flow Area W.P. 9 Conv. Hydr D. Velocity 
(ft) (ft) (CfS) (sq-ft) (ft) (ft) (ft/s) 
LB 9952.53 10003.41 471.03 63.66 37.39 62.14 1.71 7.40 

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

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

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

CROSS SECTION RIVER: TRIBUTARY 6C 
REACH: TRIBUTARY 6C RS: 0.280 

INPUT 
Descrlptlon: 
Statlon Elevation Data num= 14 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
9755 2170 9847.56 2168 9912.21 2166 9948.33 2164 9971.17 2162 

9990.35 216010019.93 216010026.23 216010030.08 215010039.31 2162 
10058.84 216410386.54 216410405.77 216410611.03 2166 

Manning's n Values num= 3 
Sta n Val Sta n Val 3ta n Val 
9755 .06 9971.17 .04510039.31 .06 

Bank Sta: Left Right Lengths: Lefr Channel Rlght Coeff Conzr. Expan 
9948.3310058.84 171.49 161.48 205 . A  .3 
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CROSS SECTION OUTPUT Profile #PF 1 

E.G. Elev (fti 
Vel Head (ft) 
W.S. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C & E Loss (ft) 

Element Left 0a 
Wt. n-Val. 
Reach Len. (ft) 171.49 
Flow Area (sq ft) 
Area (sq ft) 
Flow (cfs) 
Top Width (ft) 
Avg. Vel. (ft/s) 
Hydr. Depth (ft) 
Conv. (cfs) 
Wetted Per. (ft) 
Shear (lb/sq ft) 
Stream Power (lb/ft s) 
Cum Volume (acre-ft) 
Cum SA (acres) 

Channel Right 08 
0.045 
161.48 205.00 
120.33 
120.33 
758.00 
71.91 
6.30 
1.67 

5762.1 
72.25 
1.80 
11.34 
2.91 
1.92 

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

CROSS SECTION OUTPUT 

E.G. Elev (ft) 
Vel Head (ft) 
W.S. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total fcfs) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (f t) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C & E Loss (ft) 

Profile #PF 
- 

Element Left 08 
Wt. n-Val. 
Reach Len. (ft) 171.49 
Flow Area (sq ft) 
Area (sq ft) 
Flow (cfs) 
Top Width (ft) 
Avg. Vel. (ft/s) 
Hydr. Depth (ft) 
Conv. (cfs) 
Wetted Per. (ft) 
Shear (lb/sq ft) 
Stream Power (lb/ft s) 
Cum Volume (acre-ft) 
Cum SA (acres) 

Channel Right OB 
0.045 
161.48 205.00 
120.33 
120.33 
758.00 
71.91 
6.30 
1.67 

5762.1 
72.25 
1.80 
11.34 
2.91 
1.92 

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

FLOW DISTRIBUTION OUTPUT Profile #PF 1 

Left Sta Right Sta Flow Area W.P. %Conv. HydrD. Velocity 
(ft) (ft) (cfs) (sq ft) (ft) (ft) (ft/s) 
LB 9948.33 9985.17 49.52 12.89 15.11 6.53 0.80 3.84 
9985.17 10022.00 544.64 78.83 36.86 71.85 2.11 6.91 
10022.00 RB 10058.84 163.84 28.62 19.27 21.62 1.50 5.73 

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

FLOW DISTRIBUTION OUTPUT Profile #PF 2 

Left Sta Right Sta Flow Area W.P. %Conv. HydrD. Velocity 
(ft) (ft) (cfs) (sq ft) (ft) (ft) (ft/s) 
LB 9948.33 9985.17 49.52 12.89 16.11 5.53 0.80 3.84 
9985.17 10022.00 544.64 78.83 36.86 71.85 2.11 6.91 
10022.00 RB 10058.84 163.84 28.62 19.27 21.62 1.50 5.73 

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

CROSS SECTION RIVER: TRIBUTARY 6C 
REACH: TRIBUTARY 6C RS: 0.245 

INPUT 
Description: 



T-6c 
Station Elevation Data num= 15 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
9580 2170 9695.18 2168 9777.06 2166 9861.51 2164 9911.77 2162 

9931.42 2160 9940.46 2158 9959.94 2156 9965.1 2156 9973.14 2158 
10057.74 216010175.92 216210194.46 216210262.52 216210536.13 2162 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 
9580 .06 9931.42 .045 9973.14 .06 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9861.5110175.92 415.74 464.23 549.53 .1 .3 

CROSS SECTION OUTPUT Profile #PF 1 

E.G. Elev (ft) 
Vel Head (ft) 
W.S. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C & E Loss (ft) 

Element Le:: OB 
Wt. n-Val. 
Reach Len. (ft) 415.74 
Flow Area (sq ft) 
Area (sq ft) 
Flow (cfs) 
Top Width (ft) 
Avg. Vel. (ft/s) 
Hydr. Depth (ft) 
Conv. (cfs) 
Wetted Per. (ft) 
Shear (lb/sq ft) 
Stream Power (lb/ft s )  
Cum Volume (acre-ft) 
Cum SA (acres) 

Channel Right 0 0  
0.047 
464.23 549.53 
127.77 
127.77 
758.00 , 

97.41 
5.93 
1.31 

5683.6 
97.93 
1.45 
8.60 
2.45 
1.60 

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

CROSS SECTION OUTPUT Profile #PF 2 

E.G. Elev (ft) 
Vel Head (ft) 
W.S. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C & E Loss (it) 

Element Left OB 
Wt. n-Val. 
Reach Len. (ft) 415.74 
Flow Area (sq ft) 
Area (sq ft) 
Flow (cfs) 
Top Width (ft) 
Avg. Vel. (ft/s) 
Hydr. Depth (ft) 
Conv. (cfs) 
Wetted Per. (ft) 
Shear (lb/sq ft) 
Stream Power (lb/ft s) 
Cum Volume (acre-ft) 
Cum SA (acres) 

Channel Right OB 
0.047 
464.23 549.53 
127.77 
127.77 
758.00 
92.41 
5.93 
1.31 

5683.6 
97.93 
1.45 
8.60 
2.45 
1.60 

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

FLOW DISTRIBUTION OUTPUT Profile #PF 1 

Left Sta Right Sta Flow Area W.P. S Conv. Hydr D. Velocity 
( f : ) (ft) (cfs) (sq ft) (ft) (ft) (ft/s) 
LB 9861.51 9966.31 541.35 72.11 32.39 71.42 2.25 7.51 
9966.31 10071.12 216.65 55.66 65.53 28.53 0.85 3.89 

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

FLOW DISTRIBUTION OUTPUT Profile #PF 2 

Left Sta Rlght Sta Flow Area W.P. ? Conv. Hydr D. Veloclty 
(ft) ift) (cfs) isq ft) (ft) (ft) (ft/s) 
LB 9861.51 9966.31 541.35 72.11 32.39 71.42 2.25 7.51 
9966.31 10071.12 216.65 55.66 65.53 2 8 . 5 3  0.35 3.89 
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Warning: The energy loss was greater than 1.0 ft (0.3 m). between the c3Jrrent and previous cross 
section. This may indicate the need for additional cross sections. 

CROSS SECTION RIVER: TRIBUTARY 6C 
REACH: TRIBUTARY 6C RS: 0.157 

INPUT 
Description: 
Station Elevation Data 

Sta Elev Sta 
9615 2164 9679.64 

9903.79 2154 9936.66 
9966.88 2146 9977.61 
10138.9 214810233.29 

10369.86 214610381.98 
10613.57 215010636.58 

num= 3 0 
Elev Sta Elev Sta Elev S K ~  Elev 
2162 9736.94 2160 9803.27 2158 9856.46 2156 
2152 9945.7 2150 9955.15 2148 9964.9 2146 
214810015.46 215010029.35 215010133.42 2148 
215010260.34 215010354.23 214810358.58 2146 
214810395.98 215010457.96 215210567.94 2152 
214810660.67 214810697.89 214810712.67 2146 

Manning's n Values nun= 3 
Sta n Val Sta n Val Sta n Val 
9615 .06 9936.66 .04510015.46 .06 

Bank Sta: Left Right Lengths: Left Channel Right 
9936.6610015.46 383.77 434.25 807.76 

Blocked Obstructions nun= 1 
Sta L Sta R Elev 
1001410712.67 2154 

CROSS SECTION OUTPUT Profile #PF 1 

E.G. Elev (ft) 
Vel Head (ft) 
W.S. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
ALpha 
Frctn Loss (ft) 
C & E LOSS (ft) 

Coeff Contr. Expan. 
.1 .3 

Element Left 09 
Wt. n-Val. 
Reach Len. (ft) 383.77 
Flow Area (sq ft) 
Area (sq ft) 
Flow (cfs ) 
Top Width (ft) 
Avg. Vel. (ft/s) 
Hydr. Depth (ft) 
Conv. (cfs) 
Wetted Per. (ft) 
Shear (lb/sq ft) 
Stream Power (lb/ft s) 
Cum Volume (acre-ft) 
Cum SA (acres) 

Channel Right OB 
0.045 
434.25 807.76 
110.90 
110.90 
758.00 
67.78 
6.83 
1.64 

5053.1 
68.42 
2.28 
15.56 
1.17 
0.72 

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

CROSS SECTION OUTPUT Profile 4PF 2 

E.G. Elev (ft) 
Vel Head (ft) 
w.S. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C & E Loss (ft) 

Element Left OB 
Wt. n-Val. 
Reach Len. (ft) 383.77 
Flow Area (sq ft) 
Area (sq ft) 
Flow (cfs) 
Top Width (ft) 
Avg. Vel. (ft/s) 
Hydr. Depth (ft) 
Conv. (cfs) 
Wetted Per. (ft) 
Shear (lb/sq ft) 
Stream Power (lb/ft s) 
Cum Volume (acre-ft) 
Cum SA (acres) 

Channel Right OB 
0.045 
434.25 807.76 
110.90 
110.90 
758.00 
67.78 
6.83 
1.64 

5053.1 
68.12 
2.28 
15.56 
1.17 
0.72 

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

FLOW DIST2IBUTION OUTPUT Profile tPF 1 
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Left Sta Right Sta Flow Area W.P. % Conv. Hydr D. Velocity 
(ft) (ft) (cfs) (sq ft) (ft) ( f t) (ft/s) 
LB 9936.66 9962.93 187.84 29.78 17.19 24.78 1.77 6.31 
9962.93 9989.19 517.28 65.03 26.51 68.24 2.48 7.95 
9989.19 RB 10015.46 52.88 16.09 24.72 6.98 0.65 3.29 

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

FLOW DISTRIBUTION OUTPUT Profile #PF 2 

Left Sta Right Sta Flow Area W.P. 9 Conv. Hydr D. Velocity 
(ft) ( f t) (cfs) (sq ft) (ft) (ft) (ft/s) 
LB 9936.66 9962.93 187.84 29.78 17.19 24.78 1.77 6.31 
9962.93 9989.19 517.28 65.03 26.51 68.24 2.48 7.95 
9989.19 RB 10015.46 52.88 16.09 24.72 6.98 0.65 3.29 

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

CROSS SECTION RIVER: TRIBUTARY 6C 
REACH:-TRIBUTARY 6C RS: 0.072 

INPUT 
Description: 
Station Elevation Data 

Sta Elev Sta 
9565 2158 9609.02 

9893.56 2148 9916.6 
10016.2 213810017.71 
10153.2 214210223.44 

10279.89 213810291.16 
10333.24 213610356.11 
10490.4 213810503.17 

10541.23 214210551.02 
10585.51 215210595.48 

nun= 4 5 
Elev- Sta 
2156 9754.08 
2146 9940.25 
213810037.91 
214210236.37 
213810302.88 
213610377.13 
213610520.01 
214410559.57 
215410603.57 

Elev Sta 
2154 9799.33 
2144 9961.09 
2140 10055.7 
214010246.32 
214010320.82 
213810401.16 
213610528.39 
214610566.82 
215610651.37 

Elev Sta 
2152 9850.24 
2142 9993.95 
214210099.03 
214010271.88 
214010327.04 
214010477.09 
213810533.87 
214810576.09 
2156 10768.2 

Elev 
2150 

Manning's n Values nun= 7 
Sta n Val Sta n Val Sta nVal Sta n Val Sta n Val 
9565 .06 9961.09 .045 10055.7 .0610271.88 .04510401.16 .06 

10477.09 .04510533.87 .06 

Bank Sta: Left Right Coeff Contr. Expan. 
9850.24 10055.7 .1 .3 

Blocked Obstructions nun= 1 
Sta L Sta R Elev 
10056 10768.2 2154 

CROSS SECTION OUTPUT Profile #PF 1 

E.G. Elev (ft) 
Vel Head (ft) 
W.S. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C & E Loss (ft) 

Element 
Wt. n-Val. 
Reach Len. (ft) 
Flow Area (sq ft) 
Area (sq ft) 
Flow (cfs) 
Top Width (ft) 
Avg. Vel. (ft/s) 
Hydr. Depth (ft) 
Conv. (cfs) 
Wetted Per. (ft) 
Shear (lb/sq ft) 
Stream Power (lb/ft s) 
Cum Volume (acre-ft) 
Cum SA (acres) 

CROSS SECTION OUTPUT Profile #PF 2 

E.G. Elev (ft) 
Vel Head (ft) 

2141.88 Element 
0.58 Wt. n-Val. 
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W.S. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ftl 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C & E LOSS (ft) 

FLOW DISTRIBUTION OUTPUT Profile #PF 1 

T-6c 
Reach Len. (ft) 
Flow Area (sq it) 
Area (sq ft) 
Flow (cfs) 
Top Width (ft) 
Avg. Vel. (ft/s) 
Hydr. Depth (ft) 
Conv. (cfs) 
Wetted Per. (ft) 
Shear (lb/sq ft) 
Stream Power (lb/ft s) 
Cum Volume (acre-f t) 
Cum SA (acres) 

Left Sta Right Sta Flow Area W.P. SConv. 
(ft) (ft) (CfS) (sq ft) (ft) 
9918.73 9987.21 15.95 6.61 14.76 2.10 
9987.21 RB 10055.70 742.05 117.94 62.60 97.90 

FLOW DISTRIBUTION OUTPUT Profile #PF 2 

Left Sta Right Sta Flow Area W.P. % Conv. 
(ft) (ft) (cfs) (sq ft) (ft) 
9918.73 9987.21 15.95 6.61 14.76 2.10 
9987.21 RB 10055.70 742.05 117.94 62.60 97.90 

SUMMARY OF MANNING'S N VALUES 

River:TRIBUTARY 6C 

Reach 

TRIBUTARY 6C 
TRIBUTARY 6C 
TRIBUTARY 6C 
TRIBUTARY 6C 
TRIBUTARY 6C 
TRIBUTARY 6C 
TRIBUTARY 6C 
TRIBUTARY 6C 
TRIBUTARY 6C 
TRIBUTARY 6C 
TRIBUTARY 6C 
TRIBUTARY 6C 
TRIBUTARY 6C 

River Sta. 

0.923 
0.857 
0.791 
0.718 
0.652 
0.582 
0.505 
0.446 
0.363 
0.280 
0.245 
0.157 
0.072 

SUMMARY OF REACH LENGTHS 

River: TRIBUTARY 6C 

Reach River Sta. 

TRIBUTARY 
TRIBUTARY 
TRIBUTARY 
TRIBUTARY 
TRIBUTARY 
TRIBUTARY 
TRIBUTARY 
TRIBUTARY 
TRIBUTARY 
TRIBUTARY 
TRIBUTARY 
TRIBUTARY 

Hydr D. Velocity 
(ft) (ft/s) 
0.45 2.41 
1.89 , 6.29 

Hydr D. Velocity 
(ft) (ft/s) 
0.45 2.41 
1.89 6.29 

Left C 

350.91 

:hannel Right 

341.93 337.02 
349.61 369.38 
347.64 332.45 
338.25 323.35 
371.13 361.22 
403.35 422.98 
298.48 379.46 

411 480.82 
414.24 363.41 
161.48 205 
464.23 549.53 
434.25 807.76 
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TRIBUTARY 6C 

SUMMARY OF CONTRACTION AND EXPANSION COEFFICIENTS 
River: TRIBUTARY 6C 

Reach River Sta. Contr. Expan. 

TRIBUTARY 6C 
TRIBUTARY 6C 
TRIBUTARY 6C 
TRIBUTARY 6C 
TRIBUTARY 6C 
TRIBUTARY 6C 
TRIBUTARY 6C 
TRIBUTARY 6C 
TRIBUTARY 6C 
TRIBUTARY 6C 
TRIBUTARY 6C 
TRIBUTARY 6C 
TRIBUTARY 6C 
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TRlB 6C FLOODPLAIN DELINEATION TRIBUTARY 6C 
River = Jobl Reach = Jobl RS = 0.652 
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TRIB 6C FLOODPLAIN DELINEATION TRIBUTARY 6C 
River = Jobl Reach = Jobl RS = 0.505 
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TRlB 6C FLOODPLAIN DELINEATION TRIBUTARY 6C 
River = Jobl Reach = Jobl RS = 0.446 
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TRlB 6C FLOODPLAIN DELINEATION TRIBUTARY 6C 
River = Jobl Reach = Jobl RS = 0.363 -*- ,045 
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TRlB 6C FLOODPLAIN DELINEATION TRIBUTARY 6C 
River = Jobl Reach = Jobl RS = 0.245 
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TRlB 6C FLOODPLAIN DELINEATION TRIBUTARY 6C 
River = Jobl Reach = Jobl RS = 0.157 
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TRlB 6C FLOODPLAIN DELINEATION TRIBUTARY 6C 1 
River = Jobl Reach = Jobl RS = 0.072 
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HEC-RAS September 1998 Version 2.2 
U.S. Army Corp of Engineers 
Hydrologic Engineering Center 

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

(916) 756-1104 
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PROJECT DATA 
Project Title: TRIBUTARY 6B FLOODPLAIN DELINEATION 
Project File : T-6B.prj 

_Run Date and Time: 9/6/2000 9:44:52 AM 

Project in English units 

Project Description: 
TRIBUTARY 6B 

PLAN DATA 

Plan Title: New Weir Breakout 
Plan File : y:\Mc-18\RAS FCD Disk\HEC-RAS\T-6B\T-6B.pO1 

Geometry Title: Junction 
Geometry File : y:\Mc-18\RAS FCD Disk\HEC-RAS\Td6B\T-6B.gO3 

Flow Title : New Weir Breakout 
Flow File : y:\Mc-18\RAS FCD Disk\HEC-RAS\T-6B\T-6B.fO3 

Plan Summary Information: 
Number of: Cross Sections = 28 Mulitple Openings = 0 

Culverts = 1 Inline Weirs = 0 
Bridges = 0 

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

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

FLOW DATA 

Flow Title: New Weir Breakout 
Flow File : y:\Mc-18\RAS FCD Disk\HEC-RAS\T_oFB\T-6B.f03 

Flow Data (cfs) 

River Reach RS 
Tributary 6B Tributary 68 DS 1.665 

PF 1 
3169 
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Tributary 68 Tributary 6B DS 0.547 
Tributary 6B Tributary 6B DS 0.476 
Tributary 6B Tributary 6B DS 0.42 
Tributary 6B Tributary 68 DS 0.352 
Tributary 6B Tributary 68 DS 0.258 
Tributary 68 Tributary 68 Nor1.803 
Tributary 6B Tributary 68 Sou1.799 

Boundary Conditions 

River Reach Profile 

Tributary 6B Tributary 6B DS PF 1 
Tributary 6B Tributary 6B DS PF 2 

Ups trean 

GEOMETRY DATA 

Geometry Title: Junction 
Geometry File : y:\Mc-18\RAS FCD Disk\HEC-RAS\T-6B\T-6B.gO3 

Reach Connection Table 

River Reach Upstream Boundary Downstream Boundary 

Tributary 6B Tributary 6B Nor 
Tributary 68 Tributary 6B Sou 
Tributary 6B Tributary 6B DS Junction 

Junction 
Junction 

CROSS SECTION RIVER: Tributary 6B 
REACH: Tributary 6B Nor RS: 1.803 

INPUT 
Description: 
Station Elevation Data 

Sta Elev Sta 
9920 2306 9950 

10020 2300 10035 
10170 2306 10190 

Manning's n Values 
Sta n Val Sta 
9920 .065 9960 

num= 13 
Elev Sta Elev Sta Elev Sta Elev 

2308 10200 2310 
- 

num= 3 
n Val Sta n Val 
.035 10035 .065 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9950 10170 430 430 430 .1 .3 

CROSS SECTION OUTPUT Profile #PF 1 

Downstream 

Normal S = .Ol5 
Normal S = .015 

E.G. Elev (ft) 
Vel Head (ft) 
W.S. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El ( f t )  
Alpha 
Frctn Loss (ft) 
C & E Loss (ft) 

Element Left 
Wt. n-Val. 
Reach Len. (ft) 130. 
Flow Area (sq ft) 
Area (sq ft) 
Flow (cfs) 
Top Width (ft) 
Avg. Vel. (ft/s! 
Hydr. Depth (ft) 
Conv. (cfs) 
Wetted Per. (ft) 
Shear (lb/sq ft) 
Stream Power (lb/ft s) 
Cum Volume (acre-ft) 
Cum SA (acres) 

09 Channel Right 
0.043 

0 0 430.00 430. 
245.05 
245.05 
1477.00 
181.11 

6.03 
1.35 

10975.4 
181.58 
1.53 
9.20 
4.22 
1.64 

Warning: The energy loss was greater than 1.0 ft (0.3 m!. between ~ 5 s  current and previous cross 
section. This may indicate the need for additional cross S?CtlOns. 

CROSS SECTION OUTPUT Profile #PF 2 
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E.G. Elev (ft) 
Vel Head (ft) 
W.S. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C & E Loss (ft) 

Element L 
Wt. n-Val. 
Reach Len. (ft) 
Flow Area (sq ft) 
Area (sq ft) 
Flow (cfs) 
Top Width (ft) 
Avg. Vel. (ft/s) 
Hydr. Depth (ft) 
Conv. (cfs) 
Wetted Per. (ft) 
Shear (lb/sq ft) 
Stream Power (lb/ft s) 
Cum Volume (acre-ft) 
Cum SA (acres) 

*eft OB Channel Right OB 
0.043 

430.00 430.00 430.00 
245.05 

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

FLOW DISTRIBUTION OUTPUT Profile #PF 1 

Left Sta Right Sta Flow Area W.P. % Conv. Hydr D. Velocity 
(ft) (ft) (cfs) (sq ft) (ft) (ft) (ft/S) 
LB 9950.00 10023.33 905.21 99.47 49.43 61.29 2.02 9.10 
10023.33 10096.67 389.37 86.49 73.44 26.36 1.18 4.50 
10096.67 RB 10170.00 182.41 59.09 58.72 12.35 1.01 3.09 

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

FLOW DISTRIBUTION OUTPUT Profile #PF 2 

Left Sta Right Sta Flow Area W.P. %Conv. HydrD. Velocity 
(ft) (ft) (cfs) (sq ft) ( ft) (ft) (ft/s) 
LB 9950.00 10023.33 905.21 99.47 49.43 61.29 2.02 9.10 
10023.33 10096.67 389.37 86.49 73.44 26.36 1.18 4.50 
10096.67 RB 10170.00 182.41 59.09 58.72 12.35 1.01 3.09 

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

CROSS SECTION RIVER: Tributary 68 
REACH: Tributary 6B Nor RS: 1.739 

INPUT 
Description: 
Station Elevation Data num= 11 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
9860 2298 9900 2296 9960 2294 9975 2292 9990 2292 
9998 2294 10010 2296 10050 2298 10070 2300 10120 2310 
10160 2314 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 
9860 ,065 9960 .035 10010 .065 

Bank Sta: Left Right Lengths: Left Channel Right Coef f Contr . Expan. 
9860 10010 170 180 190 .1 .3 

CROSS SECTION OUTPUT Profile #PF 1 

E.G. Elev (ft) 
Vel Head (ft) 
W.S. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 

Element 
Wt. n-Val. 
Reach Len. (ft) 
Flow Area (sq ft) 
Area (sq ft) 
Flow (cfs) 
Top Width (ft) 
Avg. Vel. (ft/s) 
Hydr. Depth (ft) 
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0.038 
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192.23 
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1.79 



T-6b 
Conv. Total (cfs) 12606.3 Conv. (cfs) 
Length Wtd. (ft) 180.00 Wetted Per. (ft) 
Min Ch El (ft) 2292.00 Shear (lb/sq ft) 
Alpha 1.00 Stream Power (lb/ft s) 
Frctn Loss (ft) 1.54 Cum Volume (acre-ft) 
C & E Loss (ft) 0.03 Cum SA (acres) 

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

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

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

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

CROSS SECTION OUTPUT Profile #PF 2 

E.G. Elev (ft) 
Vel Head (ft) 
W.S. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C & E Loss (ft) 

Element Left OE 
Wt. n-Val. 
Reach Len. (ft) 170.00 
Flow Area (sq ft) 
Area (sq ft) 
Flow (cfs) 
Top Width (ft) 
Avg. Vel. (ft/s) 
Hydr. Depth (ft) 
Conv. (cfs) 
Wetted Per. (ft) 
Shear (lb/sq ft) 
Stream Power (lb/ft s) 
Cum Volume (acre-ft) 
Cum SA (acres) 

Channel Right OB 
0.038 i '  
180.00 190.00 
192.23 
192.23 
1477.00 
107.09 
7.68 
1.79 

12606.3 
107.66 
1.53 
11.76 
2.06 
0.22 

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

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

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

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

FLOW DISTRIBUTION OUTPUT Profile #PF 1 

Left Sta Right Sta Flow Area W. P. $ Conv. Hydr D. Velocity 
(ft) (ft) (cfs) (sq ft) (ft) (ft) (ft/s) 
LB 9860.00 9910.00 0.64 0.96 7.58 0.04 0.13 0.67 
9910.00 9960.00 152.50 54.29 50.03 10.32 1.09 2.81 
9960.00 RB 10010.00 1323.86 136.98 50.05 89.63 2.77 9.66 

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

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

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

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

FLOW DISTRIBUTION OUTPUT Profile #PF 2 

Left Sta Rlght Sta Flow Area W.P. 9 Conv. fiydr D. Veloclty 
(ft) (ft) (cfs) (sq ft) (ft) (ft) (ft/s) 
LB 9860.00 9910.00 0.64 0.96 7.58 0.01 0.13 0.67 
9910.00 9960.00 152.50 51.29 50.03 10.32 1.09 2.81 
9960.00 RB 10010.00 1323.86 136.98 50.05 89.63 2.77 9.66 



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

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

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

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

CROSS SECTION RIVER: Tributary 6B 
REACH: Tributary 6B Nor RS: 1.705 

INPUT 
Description: 
Station Elevation Data num= 9 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
9900 2296 9940 2294 9975 2292 9980 2290 9990 2288 

10000 2288 10015 2290 10050 2300 10060 2310 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 
9900 .065 9975 .035 10050 .065 - 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9900 10050 210 200 190 .1 .3 

CROSS SECTION OUTPUT Profile #PF 1 

E.G. Elev (ft) 
Vel Head (ft) 
W.S. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C & E Loss (ft) 

Element Left OB 
Wt. n-Val. 
Reach Len. (ft) 200.00 
Flow Area (sq ft) 
Area (sq ft) 
Flow (cfs) 
Top Width (ft) 
Avg. Vel. (ft/s) 
Hydr. Depth (ft) 
Conv. (cfs) 
Wetted Per. (ft) 
Shear (lb/sq ft) 
Stream Power (lb/ft s) 
Cum Volume (acre-ft) 
Cum SA (acres) 

Channel Right OB 
0.035 

200.00 200.00 
205.54 
205.54 - 

1477.00 
74.21 
7.19 
2.77 

19355.3 
75.43 
0.99 
7.12 
0.90 

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

CROSS SECTION OUTPUT Profile #PF 2 

E.G. Elev (ft) 
Vel Head (ft) 
W.S. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C & E Loss (ft) 

Element Left 09 
Wt. n-Val. 
Reach Len. (ft) 200.00 
Flow Area (sq ft) 
Area (sq ft) 
Flow (cfs) 
Top Width (ft) 
Avg. Vel. (ft/s) 
Hydr. Depth (ft) 
Conv. (cfs) 
Wetted Per. (ft) 
Shear (lb/sq ft) 
Stream Power (lb/ft s) 
Cum Volume (acre-fti 
Cum SA (acres) 

Channel Right OB 
0.035 

200.00 200.00 
205.54 
205.54 
1477.00 
74.21 
7.19 

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

FLOW DISTRIBUTION OUTPUT Profile #PF 1 



T-6b 
Left Sta Right Sta Flow Area W.P. % Conv. Hydr D. Velocity 
( f t) (ft) (cfs) (sq ft) (ft) (ft) (ft/s) 
9950.00 10000.00 912.61 122.09 48.30 61.79 2.56 7.47 
10000.00 R3 10050.00 564.39 83.45 27.13 38.21 3.14 6.76 

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

FLOW DISTRIBUTION OUTPUT Profile #PF 2 

Left Sta Right Sta Flow Area W.P. %Conv. HydrD. Velocity 
(ft) (ft) (cfs) (sq ft) (ft) (ft) ift/s) 
9950.00 10000.00 912.61 122.09 48.30 61.79 2.56 7.47 
10000.00 RB 10050.00 564.39 83.45 27.13 38.21 3.14 6.76 

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

CROSS SECTION RIVER: Tributary 6B 
REACH: Tributary 6B Sou RS: 1.799 

INPUT 
Description: 
Station Elevation Data num= 12 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
9730 2320 9790 2310 9820 2308 9920 2308 9950 2306 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 
9730 .065 9920 .035 10040 .065 

Bank Sta: Left Right Lengths: Left Channel Right 
9790 10040 500 500 - 490 

Blocked Obstructions num= 1 
Sta L Sta R Elev 
10040 10220 2315 

CROSS SECTION OUTPUT Profile #PF 1 

E.G. Elev (ft) 
Vel Head (ft) 
W.S. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C & E LOSS (ft) 

Coeff Contr. Expan. 

Element Left 09 
Wt. n-Val. 
Reach Len. (ft) 500.00 
Flow Area (sq ft) 
Area (sq ft) 
Flow (cfs) 
Top Width (ft) 
Avg. Vel. (ft/s) 
Hydr. Depth (ft) 
Conv. (cfs) 
Wetted Per. (ft) 
Shear (lb/sq ft) 
Stream Power (lb/ft s) 
Cum Volume (acre-ft) 
Cum SA (acres) 

Channel Right OB 
0.035 

500.00 490.00 
216.96 
215.96 
2007.00 
82.49 
9.25 
2.63 

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

Warning: The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need for 
additional cross sections. 

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

Warning: During the standard step iterations, when the assumed watsr 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 t3  critical depth. 

CROSS SECTION OUTPUT Profile #PF 2 

E.G. Elev (ft) 
Vel Head (ft) 

2307.78 Element Left 03 Channel Right OB 
1.33 Wt. n-Val. 0.035 
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W.S. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C & E Loss (ft) 

T-6b 
Reach Len. (ft) 
Flow Area (sq ft) 
Area (sq ft) 
Flow (cfs) 
Top Width (ft) 
Avg. Vel. (ft/s) 
Hydr. Depth (ft) 
Conv. (cfs) 
Wetted Per. (ft) 
Shear (lb/sq ft) 
Stream Power (lb/ft s) 
Cum Volume (acre-ft) 
Cum SA (acres) 

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

Warning: The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need for 
additional cross sections. 

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

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

- 

FLOW DISTRIBUTION OUTPUT Profile #PF 1 

Left Sta Right Sta Flow Area W.P. % Conv. Hydr D. Velocity 
(ft) (ft) (cfs) (sq ft) (ft) (ft) (ft/s) 
9873.33 9956.67 15.75 5.96 - 13.40 0.78 0.45 2.64 
9956.67 RB 10040.00 1991.25 211.00 70.36 99.22 3.05 9.44 

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

Warning: The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need for 
additional cross sections. 

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

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

FLOW DISTRIBUTION OUTPUT Profile #PF 2 

Left Sta Right Sta Flow Area W.P. % Conv. Hydr D. Velocity 
(ft) (ft) (cfs) (sq ft) ( f t) (ft) (ft/s) 
9873.33 9956.67 15.75 5.96 13.40 0.78 0.45 2.64 
9956.67 RB 10040.00 1991.25 211.00 70.36 99.22 3.05 9.44 

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

Warning: The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need for 
additional cross sections. 

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

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

CROSS SECTION RIVER: Tributary 68 
REACH: Tributary 6B Sou RS: 1.705 

INPUT 
Description: 
Station Elevation Data nun= 16 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
9700 2310 9760 2306 9810 2302 9820 2300 9830 2298 
9850 2296 9890 2294 9975 2294 9980 2292 9990 2290 
10005 2290 10010 2292 10015 2294 10060 2296 10150 2294 
10170 2292 

Manning's n Values nun= 3 



T-6b 
Sta n Val Sta n Val Sta n V a l  
9700 .065 9980 .035 10015 .065 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9850 10060 200 210 2 10 .1 . 3  

Blocked Obstructions num= 1 
Sta L Sta R Elev 
10060 10170 2305 

CROSS SECTION OUTPUT Profile #PF 1 

E.G. Elev (ft) 
Vel Head (ft) 
W.S. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
M i n C h E l  (ft) 
Alpha 
Frctn Loss (ft) 
C & E Loss (ft) 

Element Left OB 
Wt. n-Val. 
Reach Len. (ft) 200.00 
Flow Area (sq ft) 
Area (sq ft) 
Flow (cfs) 
Top Width (ft) 
Avg. Vel. (ft/s) 
Hydr. Depth (ft) 
Conv. (cfs) 
Wetted Per. (ft) 
Shear (lb/sq ft) 
Stream Power (lb/ft s) 
Cum Volume (acre-ft) 
Cum SA (acres) 

Channel Right OB 
0.040 

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

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

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

CROSS SECTION OUTPUT Profile #PF 2 

E.G. Elev (ft) 
Vel Head (ft) 
W.S. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total ( c ~ s )  
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C & E Loss (ft) 

Element Left OB 
Wt. n-Val. 
Reach Len. (ft) 200.00 
Flow Area (sq ft) 
Area (sq ft) 
Flow (cfs) 
Top Width (ft) 
Avg. Vel. (ft/s) 
Hydr. Depth (ft) 
Conv. (cfs) 
Wetted Per. (ft) 
Shear (lb/sq ft) 
Stream Power (lb/ft sl 
Cum Volume (acre-ft) 
Cum SA (acres) 

Channel Right OB 
0.040 
200.00 200.00 
276.01 
276.01 
2007.00 
171.20 
7.27 
1.61 

19005.9 
172.61 
1.11 
8.09 
1.06 

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

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

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

FLOW DISTRIBUTION OUTPUT Profile #PF 1 

Left Sta Right Sta Flow Area W.P. 9 Conv. Hydr D.  Velocity 
(ft) (ft) (cfs) (sq ft) (ft) (ft) (ft/s) 
LB 9850.00 9920.00 96.70 44.43 51.77 4.82 0.86 2.18 
9920.00 9990.00 648.61 111.10 70.58 32.32 1.59 5.84 
9990.00 RB 10060.00 1261.69 120.48 50.26 62.36 2.41 10.47 

Warning: The energy equation could not be balanced within the speclfisd number of iterations. The 
program used critical depth for the water surface and continued on with the calculations. 
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T-6b 
warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross 

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

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

FLOW DISTRIBUTION OUTPUT Profile #PF 2 

Left Sta Right Sta Flow Area W.P. % Conv. Hydr D. Velocity 
(ft) (ft) (CfS) (sq ft) (ft) (ft) (ft/s) 
LB 9850.00 9920.00 96.70 44.43 51.77 4.82 0.86 2.18 
9920.00 9990.00 648.61 111.10 70.58 32.32 1.59 5.84 
9990.00 RB 10060.00 1261.69 120.48 50.26 62.86 2.44 10.47 

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

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

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

CROSS SECTION RIVER: Tributary 68 
REACH: Tributary 6B DS RS: 1.665 

INPUT 
Description: 
Station Elevation Data num= 19 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
9570 2310 9690 2300 9720 2298 9740 2296 9825 2294 
9860 2292 9865 2290 9875 2288 9900 2290 9970 2290 
9975 2288 9980 2286 10000 2286 10020 2286 10025 2290 
10030 2300 10050 2310 10110 2320 10170 2330 

Manning's n Values nun= 3 
Sta nVal Sta n Val Sta n Val 
9570 .065 9860 .035 10030 .065 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9740 10030 270 280 280 .1 .3 

CROSS SECTION OUTPUT 

E.G. Elev (ft) 
Vel Head (ft) 
W.S. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C & E Loss (ft) 

Profile #PF 1 

2292.04 Element 
1.14 Wt. n-Val. 

2290.90 Reach Len. (ft) 
2290.90 Flow Area (sq ft 
0.013989 Area (sq ft) 
3169.00 Flow (cfs) 
162.69 Top Width (ft) 
8.57 Avg. Vel. (ft/s) 
4.90 Hydr. Depth (ft) 

26793.3 Conv. (cfs) 
280.00 Wetted Per. (ft) 
2286.00 Shear (lb/sq ft) 

1.00 Stream Power (lb/ft s) 
6.56 Cum Volume (acre-ft) 
0.11 CumSA (acres) 

Left OB Channel Right OB 
0.035 

270.00 280.00 280.00 
369.80 
369.80 
3169.00 
162.69 
8.57 
2.27 

26793.3 
165.87 
1.95 
16.69 

6.93 74.20 0.31 
4.60 40.06 0.55 

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

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

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

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

CROSS SECTION OUTPUT Profile #PF 2 

E.G. Elev (ft) 2292.04 Element L ? f t  03 Channel Right 09 
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Vel Head (ft) 
W.S. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C & E Loss (ft) 

T-6b 
Wt. n-Val. 
Reach Len. (ft) 
Flow Area (sq ft) 
Area (sq ft) 
Flow (cfs) 
Top Width (ft) 
Avg. Vel. (ft/s) 
Hydr. Depth (ft) 
Conv. (cfs) 
Wetted Per. (ft) 
Shear (lb/sq ft) 
Stream Power (lb/ft s) 
Cum Volume (acre-ft) 
Cum SA (acres) 

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

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

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

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

FLOW DISTRIBUTION OUTPUT Profile #PF 1 

Left Sta Right Sta Flow Area W.P. %Conv. HydrD. Velocity 
(ft) (ft) (cfs) (sq ft) ( ft) (ft) (ft/s) 
9836.67 9933.33 567.38 97.33 71.03 17.90 1.38 5.83 
9933.33 RB 10030.00 2601.62 272.47 94.84 82.10 2.96 9.55 

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

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

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

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

FLOW DISTRIBUTION OUTPUT Profile #PF 2 

Left Sta Right Sta Flow Area W.P. % Conv. Hydr D. Velocity 
(ft) (ft) (cfs) (sq ft) (ft) (ft) (ft/s) 
9836.67 9933.33 567.38 97.33 71.03 17.90 1.38 5.83 
9933.33 RB 10030.00 2601.62 272.47 94.84 82.10 2.96 9.55 

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

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

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

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

CROSS SECTION RIVER: Tributary 68 
REACH: Tributary 6B DS RS: 1.611 

INPUT 
Description: 
Station Elevation Data 

Sta Elev Sta 
9546 2300 9578.02 

9692.87 2290 9709.69 
9761.78 2282 9916.17 
10033.8 228010037.95 
10049.38 229010052.78 

num= 3 1 
Elev Sta 21ev Sta Elev Sta Elev 
2298 9618.46 2296 9653.4 2294 9673.29 2292 
2288 9731.92 2286 9740.17 2284 9743.4 2292 
2284 9921.35 228410000.65 228210011.34 2290 
228210041.58 228410013.96 228610046.5 2288 
229210056.18 229410059.63 229610967.33 2298 
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Manning's n Values num= 5 
Sta n Val Sta n Val Sta n Val Sta n Val Sta n Val 
9546 .065 9731.92 ,035 9761.78 .06510000.65 .035 10033.8 .0ij 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Ezpan 
9731.9210041.58 319.14 364.92 378.05 .1 .3 

CROSS SECTION OUTPUT Profile #PF 1 

E.G.   lev (ft) 
Vel Head (ft) 
W.S. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C & E LOSS (ft) 

Element Left 03 
Wt. n-Val. 
Reach Len. (ft) 319.14 
Flow Area (sq ft) 
Area (sq ft) 
Flow (cfs) 
Top Width (ft) 
Avg. Vel. (ft/s) 
Hydr. Depth (ft) 
Conv. (cfs) 
Wetted Per. (ft) 
Shear (lb/sq ft) 
Stream Power (lb/ft S) 
Cum Volume (acre-ft) 6.93 
Cum SA (acres) 4.60 

Channel 
0.060 
364.92 
452.41 
452.41 

3168.99 
302.04 

7.00 
1.50 

14600.5 
303.49 

Right OB 
0.065 
378.05 
0.01 
0.01 
0.01 
0.18 
0.74 
0.08 
0.0 
0.24 
0.17 
0.13 
0.31 
0.55 

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

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

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

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

Note: Manning's n values were composited to a single value in the main channel. 

CROSS SECTION OUTPUT Profile #PF 2 

E.G. Elev (ft) 
Vel Head (it) 
W.S. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C & E Loss (ft) 

Element I 
Wt. n-Val. 
Reach Len. (ft) 
Flow Area (sq ft) 
Area (sq ft) 
Flow (cf s ) 
Top Width (ft) 
Avg. Vel. (ft/s) 
Hydr. Depth (ft) 
Conv. (cfs) 
Wetted Per. (ft) 
Shear (lb/sq ft) 
Stream Power (lb/ft s) 
Cum Volume (acre-ft) 
Cum SA (acres) 

;eft OB Channel 
0.060 

319.14 364.92 
452.41 
452.41 

3168.99 
302.04 
7.00 
1.50 

14600.5 
303.49 
4.38 

30.71 
6.93 71.55 
4.60 38.56 

Right OB 
0. a65 

378.05 
0.01 
0.01 
0.01 
0.18 
0.74 
0.08 
0.0 
0.24 
0.17 
0.13 
0.31 
0.55 

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

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

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

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

Note: Manning's n values were composited to a single value in the aain channel. 

FLOW DISTRIBUTION OUTPUT Profile #PF 1 

Left Sta Rlght Sta Flow Ar?a W. P. S Conv. Hydr D. Velocity 
(ft) (ft) (cfs) (sq f c )  (ft) ( f ~ )  (ft/s) 
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Warning: The energy equation could not be balanced within the specified number of iterations. The 
program used critical depth for the water surface and continued on with the calculations. 

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

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

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

Note: Manning's n values were composited to a single value in the main channel. 

FLOW DISTRIBUTION OUTPUT Profile #PF 2 

Left Sta Right Sta Flow Area W.P. % Conv. Hydr D. Velocity 
( f t) ( f t) (CfS) (sq ft) (ft) (ft) 1 (ft/s) 

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

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

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

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

Note: Manning's n values were composited to a single value in the main channel. 

CROSS SECTION RIVER: Tributary 6B 
REACH: Tributary 6B DS RS: 1.53 

INPUT 
Description: 
Station Elevat-&on Data 

Sta Elev Sta 
9583 2290 9606.38 

9691.5 2284 9763.62 
9890.54 2274 9898.47 
9990.09 2270 9996.87 

10018.67 227210049.73 
10081.01 2282 10090.9 
10118.55 229210134.11 

num= 32 
Elev Sta Elev Sta Elev Sta Elev 
2288 9618.89 2286 9643.96 2286 9656.68 2286 
2282 9768.63 2280 9861.83 2278 9875.91 2276 
2274 9898.65 2274 9925.01 2272 9962.8 2270 
227210003.85 227410008.38 227410016.61 2272 
227410057.11 227610064.55 227810073.33 2280 
228410096.86 228610103.31 228810108.84 2290 
2294 

Manning's n Values nun= 3 
Sta n Val Sta n Val Sta n Val 
9583 .065 9925 .O1 .03510049.73 .065 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9875.9110057.11 286.92 306.31 324.52 .1 .3 

CROSS SECTION OUTPUT Profile #PF 1 

E.G. Elev (ft) 
Vel Head (ft) 
W.S. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
MlnChEl (ft) 

Element 
Wt. n-Val. 
Reach Len. (ft) 
Flow Area (sq ft) 
Area (sq ft) 
Flow (cf s) 
Top Width (ft) 
Avg. Vel. (ft/s) 
Hydr. Depth (ft) 
Conv. (cfs) 
Wetted Per. (ft) 
Shear (lb/sq ft) 
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Left 08 Channel Right Of3 
0.043 

286.92 306.31 324.52 
410.10 
410.10 

3169.00 
165.33 
7.73 
2.48 

25683.5 
166.44 
2.34 



Alpha 
Frctn Loss (ft) 
C & E LOSS (ft) 

T-6b 
1.00 Stream Power (lb/ft s) 18.10 
0.69 Cum Volume (acre-f t) 6.93 57.94 0.31 
0.25 Cum SA (acres) 4.50 36.61 0.55 

Warning: The velocity head has changed by more than 0.5 ft (0.15 mi. This may indicate the need for 
additional cross sections. 

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

Note: Manning's n values were cornposited to a single value in the main channel. 

CROSS SECTION OUTPUT Profile #PF 2 

E.G. Elev (ft) 
Vel Head (ft) 
W.S. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width Ift) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) - 
Alpha 
Frctn Loss (ft) 
C & E Loss (ft) 

Element Left 03 
Wt. n-Val. 
Reach Len. (ft) 286.92 
Flow Area (sq ft) 
Area (sq ft) 
Flow (cfs) 
Top Width (ft) 
Avg. Vel. (ft/s) 
Hydr. Depth (ft) 
Conv. (cfs) 
Wetted Per. (ft) 
Shear (lb/sq ft) 
Stream Power (lb/ft s) 
Cum Volume (acre-ft) 6.93 
Cum SA (acres) 4.60 

Channel Right OB 
0.043 

306.31 324.52 
410.10 
410.10 

3169.00 
165.33 
7.73 
2.48 

25683.5 
166.44 
2.34 

18.10 
67.94 0.31 
36.61 0.55 

Warning: The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need for 
additional cross sections. 

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

Note: Manning's n values were composited to a single value in the main channel. 

FLOW DISTRIBUTION OUTPUT Profile #PF 1 

Left Sta Right Sta Flow Area W. P. % Conv. Hydr D. Velocity 
(ft) (ft) (cfs) (sq ft) (ft) (ft) (ft/s) 
LB 9875.91 9936.31 351.82 79.00 49.98 11.10 1.58 4.45 
9936.31 9996.71 2421.22 250.25 60.72 76.40 4.14 9.68 
9996.71 RB 10057.11 395.97 80.85 55.74 12.49 1.47 4.90 

Warning: The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need for 
additional cross sections. 

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

Note: Manning's n values were composited to a single value in the main channel. 

FLOW DISTRIBUTION OUTPUT Profile #PF 2 

Left Sta Right Sta Flow Area W.P. % Conv. Hydr D. Velocity 
(ft) (ft) (cfs) (sq ft) (ft) ( f t) (ft/S) 
LB 9875.91 9936.31 351.82 79.00 49.98 11.10 1.58 4.45 
9936.31 9996.71 2421.22 250.25 60.72 76.40 4.14 9.68 
9996.71 RB 10057.11 395.97 80.85 55.74 12.49 1.47 4.90 

Warning: The velocity head has changed by more than 0.5 ft (0.15 rn). This may indicate the need for 
additional cross sections. 

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

Note: Manning's n values were composited to a single value in the main channel. 

CROSS SECTION RIVER: Tributary 6B 
REACH: Tributary 6 B D S  RS: 1.486 

INPUT 
Description: 
Station Elevation Data num= 2 1 

Sta Elev Sta Elev Sta Elev Sta Elev St3 Elev 
9570 2286 9592.49 2284 9611.89 2282 9623.94 2280 9619.01 2278 
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Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 
9570 .06510006.66 .035 10035.7 .065 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9840.1610103.57 67.19 21.93 38.47 .3 .5 

CROSS SECTION OUTPUT Profile #PF 1 

E.G. Elev (ft) 
Vel Head (ft) 
W.S. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C & E Loss (ft) 

CROSS SECTION OUTPUT Profile #PF 2 

E.G. Elev (ft) 
Vel Head (ft) 
W.S. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C & E Loss (ft) 

Element 
Wt. n-Val. 
Reach Len. (ft) 
Flow Area (sq ft) 
Area (sq ft) 
Flow (cfs) 
Top Width (ft) 
Avg. Vel. (ft/s) 
Hydr. Depth (ft) 
Conv. (cfs) 
Wetted Per. (ft) 
Shear (lb/sq ft) 
Stream Power (lb/ft s) 
Cum Volume (acre-ft) 
Cum SA (acres) 

Left OB 
0.065 
67.19 
4.93 
4.93 
1.23 

22.07 
0.25 
0.22 
41.5 

22.07 
0.01 
0.00 
6.92 
4.53 

Element  eft OB 
Wt. n-Val. 0.065 
Reach Len. (ft) 67.19 
Flow Area (sq ft) 4.93 
Area (sq ft) 4.93 
Flow (cfs) 1.23 
Top Width (ft) 22.07 
Avg. Vel. (ft/s) 0.25 
Hydr. Depth (ft) 0.22 
Conv. (cfs) 41.5 
Wetted Per, (ft) 22.07 
Shear (lb/sq ft) 0.01 
Stream Power (lb/ft s) 0.00 
Cum Volume (acre-ft) 6.92 
Cum SA (acres) 4.53 

Channel 
0.054 
21.93 

1305.53 
1305.53 
3167.71 
263.41 
2.43 
4.96 

107359.7 
264.92 
0.27 
0.65 
61.91 
35.10 

Channel 
0.054 
21.93 

1305.53 
1305.53 
3167.71 
263.41 
2.43 
4.96 

107359.7 
264.92 
0.27 
0.65 
61.91 
35.10 

Right OB 
0.065 
38.47 
0.28 
0.28 
0.07 
1.24 
0.24 
0.22 

FLOW DISTRIBUTION OUTPUT Profile #PF 1 

Left Sta Right Sta Flow Area W.P. %Conv. HydrD. Velocity 
(ft) (ft) (cfs) (sq ft) (ft) (ft) (ft/S) 
9570.00 9840.16 1.23 4.93 22.07 0.04 0.22 0.25 
LB 9840.16 9927.96 295.74 236.08 87.95 9.33 2.69 1.25 
9927.96 10015.77 1432.77 568.93 88.16 45.21 6.48 2.52 
10015.77 RB 10103.57 1439.19 500.52 88.81 45.41 5.70 2.88 
10103.57 10115.72 0.07 0.28 1.32 0.00 0.22 0.24 

FLOW DISTRIBUTION OUTPUT Profile #PF 2 

Left Sta Rlght Sta Flow Area W.P. S Conv. Hydr D. Veloclty 
(ft) (ft) (cfs) (sq ft) (ft) (ft) (ft/s) 
9570.00 9840.16 1.23 4.93 22.07 0.04 0.22 0.25 
LB 9810.16 9927.96 295.74 236.08 87.95 9.33 2.69 1.25 
9927.96 10015.77 1432.77 568.93 88.16 45.2:  6.48 2.52 
10015.77 RB 10103.57 1439.19 500.52 88.81 45.41 5.70 2.88 
10103.57 10115.72 0.07 0.28 1.32 0.00 0.22 0.24 

CULVERT RIVZR: Tr~butary 68 
REACH: Tributary 6B DS 3s: 1.483 
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INPUT 
Description: 
Distance from Upstream XS = 0 
Deck/Roadway Width - - 20 
Weir Coefficient - - 2.6 
Bridge Deck/Roadway Skew = 
Upstream Deck/Roadway Coordinates 

num= 2 
Sta Hi Cord Lo Cord Sta Hi Cord Lo Cord 

9880 2272 10100 2272 

Upstream Bridge Cross Section Data 
Station Elevation Data nun= 24 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
9570 2286 9592.49 2284 9611.89 2282 9623.94 2280 9649.01 2278 

9664.04 2278 9668.21 2278 9741.42 2276 9840.16 2274 9884.29 2272 
9913.12 2270 9945.36 2268 9955.16 2268 9964.75 2268 9989.54 2268 

10006.66 226810012.62 226610030.31 226610036.7 226810091.73 2270 
10098.33 227210103.57 227410109.13 227610115.72 2278 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 
9570 .06510006.66 .035 10036.7 .065 

Bank Sta: Left Right Coeff Contr. Expan. 
9840.1610103.57 .3 .5 

Downstream Deck/Roadway Coordinates 
num= 2 
Sta Hi Cord Lo Cord Sta Hi Cord Lo Cord 
9880 2272 10100 2272 

Downstream Bridge Cross Section Data 
Station Elevation Data nun= 2 2 

Sta Elev Sta Elev Sta Elev Sta Elev ~ t a  Elev 
9600 2284 9617.35 2282 9627.16 2280 9654.44 2278 9696.5 2276 

9791.86 2274 9811.95 2274 9827.87 2274 9904.16 2272 9926.04 2270 
9963.82 2268 9971.24 226610022.52 226410031.55 226410038.94 2266 

10089.43 226810095.98 227010101.48 227210106.85 227410112.31 2276 
10117.85 227810123.41 2280 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 
9600 .065 9963.82 .04210038.94 .065 

Bank Sta: Left Right Coeff Contr. Expan. 
9904.1610101.48 .3 .5 

Upstream Embankment side slope - - 0 horiz. to 1.0 vertical 
Downstream Embankment side slope - - 0 horiz. to 1.0 vertical 
Maximum allowable submergence for weir flow = .95 
Elevation at which weir flow begins - - 
Energy head used in spillway design - - 
Spillway height used in design - 
Weir crest shape = Broad Crested 

Number of Culverts = 1 

Culvert Name Shape Rise Span 
Culvert #1 Box 6 10 
FHWA Chart # 8 - flared wingwalls 
FHWA Scale # 1 - Wingwall flared 30 to 75 deg. 
Solution Criteria = Highest U.S. EG 
Culvert Upstrm Dist Length n Value Entrance Loss Coef Exit Loss Coef 

2 0 3 0 .013 .5 1 
Upstream Elevation = 2265.21 

Centerline Station = 10020 
Downstream Elevation = 2264.59 

Centerline Station = 10020 

CROSS SECTION RIVE?,: Tributary 6 B  
REACH: Tributary 6B DS RS: 1.480 
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INPUT 
Description: 
Station Elevation Data 

Sta Elev Sta 
9600 2284 9617.35 

9791.86 2274 9811.95 
9963.82 2268 9971.24 

10089.43 226810095.98 
10117.85 227810123.41 

num= 22 
Elev Sta Elev Sta Elev Sta Elev 
2282 9627.16 2280 9654.44 2278 9696.5 2276 
2274 9827.87 2274 9904.16 2272 9926.04 2270 
226610022.52 226410031.55 226410038.94 2265 
227010101.48 227210106.85 227410112.31 2276 
2280 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 
9600 .065 9963.82 .04210038.94 .065 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9904.1610101.48 186.94 178.51 196.39 .3 .5 

CROSS SECTION OUTPUT Profile #PF 1 

E.G. Elev (ft) 
Vel Head (ft) 
W.S. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total ( c ~ s )  
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C & E Loss (ft) 

Element Left 
Wt. n-Val. 
Reach Len. (ft) 186 
Flow Area (sq ft) 
Area (sq ft) 
Flow (cfs) 
Top Width (ft) 
Avg. Vel. (ft/s) 
Hydr. Depth (ft) 
Conv. (cfs) 
Wetted Per. (ft) 
Shear (lb/sq ft) 
Stream Power (lb/ft s) 
Cum Volume (acre-ft) 0. 

Cum SA (acres) 4. 

Channel Right OB 
0.045 , 

178.51 196.39 
373.51 
373.51 

3169.00 
142.70 
8.48 
2.62 

26353.2 
143.45 
2.35 
19.94 
61.49 0.31 
35.00 0.54 

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

CROSS SECTION OUTPUT Profile #PF 2 

E.G. Elev (ft) 
Vel Head (ft) 
W.S. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C & E Loss (ft) 

Element 
Wt. n-Val. 
Reach Len. (ft) 
Flow Area (sq ft) 
Area (sq ft) 
Flow (cf s) 
Top Width (ft) 
Avg. Vel. (ft/s) 
Hydr. Depth (ft) 
Conv. (cfs) 
Wetted Per. (ft) 
Shear (lb/sq ft) 
Stream Power (lb/ft s) 
Cum Volume (acre-it) 
Cum SA (acres) 

Left OB Channel 
0.045 

186.94 178.51 - 
373.51 
373.51 

3169.00 
142.70 
8.48 

Right OB 

196.39 

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

FLOW DISTRIBUTION OUTPUT Profile #PF 1 

Left Sta Right Sta Flow Area W.P. % Conv. Hydr D. Velocity 
(ft) (ft) (cfs) (sq ft) (ft) ( ft ) (ft/s) 
LB 9904.16 9969.93 62.43 15.37 20.92 1.97 0.74 4.06 
9969.93 10035.71 2666.35 257.36 66.01 84.14 3.91 10.36 
10035.71 RB 10101.48 440.23 100.78 56.52 13.89 1.79 4.37 

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

FLOW DISTRIBUTION OUTPUT ?rofile #PF 2 
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Left Sta Right Sta Flow Area W.P. % Conv. Hydr D. Velocity 
(ft) (ft) (cfs) (sq ft) (ft) (ft) (ft/s) 
LB 9904.16 9969.93 62.43 15.37 20.92 1.97 0.74 4.06 
9969.93 10035.71 2666.35 257.36 66.01 84.14 3.91 10.36 
10035.71 RB 10101.48 440.23 100.78 56.52 13.89 1.79 4.37 

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

CROSS SECTION RIVER: Tributary 6B 
REACH: Tributary 6B DS RS: 1.444 

INPUT 
Description: 
Station Elevation Data 

Sta Elev Sta 
9633 2280 9650.03 

9848.54 2270 9893.33 
9976.19 2264 9984.5 
10047.1 226410132.54 

10226.54 227410241.48 
10278.42 228410287.91 
10325.36 2294 10333.5 

num= 3 5 
Elev Sta 
2278 9665.85 
2270 9916.87 
226210004.93 
226610174.52 
227610251.46 
228610299.19 
229610348.47 

Elev Sta Elev Sta Elev 
2276 9700.17 2274 9755.11 2272 
2270 9936.02 2268 9968.76 2266 
226010005.54 226010011.17 2262 1 
226810197.79 227010207.81 2272 
227810260.35 228010269.22 2282 
228810307.82 229010316.67 2292 
229810363.48 230010374.58 2302 

Manning's n Values n u =  3 
Sta n Val Sta n Val Sta n Val 
9633 ,065 9968.76 .042 10047.1 .065 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9936.0210174.52 457.81 284.49 185.54 .1 .3 

CROSS SECTION OUTPUT Profile #PF 1 

E.G. Elev (ft) 
Vel Head (ft) 
W.S. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl--Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C & E Loss (ft) 

Element Left OB 
Wt. n-Val. 
Reach Len. (ft) 457.81 
Flow Area (sq ft) 
Area (sq ft) 
Flow (cfs) 
Top Width (ft) 
Avg. Vel. (ft/s) 
Hydr. Depth (ft) 
Conv. (cfs) 
Wetted Per. (ft) 
Shear (lb/sq ft) 
Stream Power (lb/ft s) 
Cum Volume (acre-ft) 6.91 
Cum SA (acres) 4.51 

Channel Right OB 
0.044 

284.49 185.54 
374.25 
374.25 
3169.00 
167.10 
8.47 
2.24 

25330.6 
168.13 
2.18 
18.42 
59.95 0.31 
34.36 0.54 

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

CROSS SECTION OUTPUT Profile #PF 2 

E.G. Elev (ft) 
Vel Head (ft) 
W.S. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn LOSS (ft) 
C & E Loss (ft) 

Element Left OB 
Wt. n-Val. 
Reach Len. (ft) 457.81 
Flow Area (sq ft) 
Area (sq ft) 
Flow (cfs) 
Top Width (ft) 
Avg. Vel. (ft/s) 
Hydr. Depth (ft) 
Conv. (cfs) 
Wetted Per. (ft) 
Shear (lb/sq ft) 
Stream Power (lb/ft s) 
Cum Volume (acre-ft) 6.91 
Cum SA (acres) -1.51 

Channel Right OB 
0.044 

284.49 185.54 
374.25 



T-6b 
Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross 

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

FLOW DISTRIBUTION OUTPUT Profile #PF 1 

Left Sta Right Sta Flow Area W.P. % Conv. Hydr D. Velocity 
(ft) (ft) (cfs) (sq ft) (ft) (ft) (ft/S) 
LB 9936.02 10015.52 2022.73 187.41 49.17 63.53 3.89 10.79 
10015.52 10095.02 1110.92 166.94 79.56 35.06 2.10 6.65 
10095.02 RB 10174.52 35.35 19.89 39.40 1.12 0.51 1.78 

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

FLOW DISTRIBUTION OUTPUT Profile #PF 2 

Left Sta Right Sta Flow Area W.P. % Conv. Hydr D. Velocity 
(ft) ( f t (cfs) (sq ft) (ft) (ft) (ft/s) 
LB 9936.02 10015.52 2022.73 187.41 49.17 63.83 3.89 10.79 
10015.52 10095.02 1110.92 166.94 79.56 35.06 2.10 , 6.65 
10095.02 RB 10174.52 35.35 19.89 39.40 1.12 0.51 1.78 

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

CROSS SECTION RIVER: Tributary 6B 
REACH: Tributary 6B DS RS: 1.387 

INPUT 
Description: 
Station Elevation Data 

Sta Elev Sta 
9511 2280 9537.32 

9609.39 2270 9622.91 
9968.67 - 2260 9982.47 
10021.17 226010068.28 
10181.53 226610187.24 
10203.79 227610207.97 
10224.97 2286 10233 
10273.22 229610285.49 

num= 3 9 
Elev Sta 
2278 9561.57 
2268 9651.58 
2258 9998.28 
226010078.29 
226810191.34 
2278 10212.1 
228810242.28 
229810299.08 

Elev Sta 
2276 9570.79 
2266 9704.33 
225610009.63 
2260 10093.3 
227010195.58 
228010216.21 
229010251.89 
2300 10313.5 

Manning's n Values num= 3 
Sta n Val Sta nVal Sta n Val 
9511 .065 9968.67 .04210021.17 .065 

Bank Sta: Left Right Lengths: Left Channel Right 
9651.58 10152 3 65 400 410 

CROSS SECTION OUTPUT Profile #PF 1 

E.G. Elev (ft) 
Vel Head (ft) 
W.S. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C & E LOSS (ft) 

Elev Sta 
2274 9580.11 
2264 9830.27 
225610015.35 
2262 10152 
227210199.74 
2282 10220.3 
229210261.66 
2302 

Elev 
2272 
2262 
2258 
2264 
2274 
2284 
2294 

Coeff Contr. Expan. 
.1 .3 

Element Left OB 
Wt. n-Val. 
Reach Len. (ft) 365.00 
Flow Area (sq ft) 
Area (sq ft) 
Flow (cfs) 
Top Width (ft) 
Avg. Vel. (ft/s) 
Hydr. Depth (ft) 
Conv. (cfs) 
Wetted Per. (ft) 
Shear (lb/sq ft) 
Stream Power (lb/ft S) 
Cum Volume (acre-ftl 6.91 
Cum SA (acres) 4.5; 

Channel Right 08 
0.047 
400.00 410.00 
418.11 
418.11 
3169.00 

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

Warning: The energy loss was greater than 1.0 :t (0.3 rn). between the current and previous cross 
section. This may indicate the need for additional cross Sect-ons. 

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

CROSS SECTION OUTPUT 

E.G. Elev (ft) 
Vel Head (ft) 
W.S. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C & E Loss (ft) 

Profile #PF 2 

Element 
Wt. n-Val. 
Reach Len. (ft) 
Flow Area (sq ft) 
Area (sq ft) 
Flow (cfs) 
Top Width (ft) 
Avg. Vel. (ft/s) 
Hydr. Depth (ft) 
Conv. (cis) 
Wetted Per. (ft) 
Shear (lb/sq ft) 
Stream Power (lb/ft s) 
Cum Volume (acre-ft) 
Cum SA (acres) 

Left 08 Channel Right OB 
0.047 

365.00 400.00 410.00 
418.11 
418.11 

3169.00 
237.23 
7.58 
1.76 

24641.9 
238.29 
1.81 

13.73 
6.91 57.37 0.31 
4.51 33.04 0.54 

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

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

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

- 

FLOW DISTRIBUTION OUTPUT Profile #PF 1 

Left Sta Right Sta Flow Area W.P. % Conv. Hydr D. Velocity 
(ft) (ft) (cfs) (sq ft) (ft) (ft) (ft/s) 
9818.39 9985.19 666.00 142.96 131.82 21.02 1.09 4.66 
9985.19 RB 10152.00 2503.00 275.15 106.47 78.98 2.61 9.10 

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

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

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

FLOW DISTRIBUTION OUTPUT Profile #PF 2 

Left Sta Right Sta Flow Area W.P. %Conv. HydrD. Velocity 
(ft) ( f t) (cfs) (sq ft) (ft) (it) (ft/s) 
9818.39 9985.19 666.00 142.96 131.82 21.02 1.09 4.66 
9985.19 RB 10152.00 2503.00 275.15 106.47 78.98 2.61 9.10 

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

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

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

CROSS SZCTION RIVER: Tributary 6B 
REACH: Tributary 68 DS RS: 1.309 

INPUT 
Description: 
Station Elevation Data num= 2 0 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
9530 2270 9610 2260 9625 2258 9640 2256 9655 2254 
9720 2254 9750 2254 9780 2252 9790 2250 9795 2250 
9805 2252 9990 2252 10010 2252 13015 2254 10020 2256 
10025 2256 10105 2256 10130 2258 10135 2260 10160 2270 



Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 
9530 .065 9750 ,042 10020 .065 

Bank Sta: Left Right Lengths: Left Channel Right C0eff Contr. Expan. 
9640 10020 430 450 4 60 .1 .3 

CROSS SECTION OUTPUT Profile #PF 1 

E.G. Elev (ft) 
Vel Head (ft) 
W.S. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfS) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C & E Loss (ft) 

Element Left 09 
Wt. n-Val. 
Reach Len. (ft) 430.00 
Flow Area (sq ft) 
Area (sq ft) 
Flow (cfs) 
Top Width (ft) 
Avg. Vel. (ft/s) 
Hydr. Depth (ft) 
Conv. (cfs) 
Wetted Per. (ft) 
Shear (lb/sq ft) 
Stream Power (lb/ft s) 
Cum Volume (acre-ft) 6.91 
Cum SA -(acres ) 4.51 

Channel Right OB 
0.042 
450.00 460.00 
493.68 
493.68 

3159.00 
262.92 
6.42 
1.88 

26527.7 
263.74 
1.67 ! 
10.70 1 

53.18 0.31 
30.74 0.54 

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

CROSS SECTION OUTPUT Profile #PF 2 

E.G. Elev (ft) 
Vel Head (ft) 
W.S. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/sl 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C & E Loss (ft) 

Element Left OB 
Wt. n-Val. 
Reach Len. (ft) 430.00 
Flow Area (sq ft) 
Area (sq ft) 
Flow (cfs) 
Top Width (ft) 
Avg. Vel. (ft/s) 
Hydr. Depth (ft) 
Conv. (cfs) 
Wetted Per. (ft) 
Shear (lb/sq ft) 
Stream Power (lb/ft s) 
Cum Volume (acre-ft) 6.91 
Cum SA (acres) 4.51 

Channel Right OB 
0.042 
450.00 460.00 
493.68 
493.68 

3169.00 
262.92 
6.42 
1.88 

26527.7 
263.74 
1.67 
10.70 
53.18 0.31 
30.74 0.54 

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

FLOW DISTRIBUTION OUTPUT Profile #PF 1 

Left Sta Right Sta Flow Area W.P. % Conv. Hydr D. Velocity 
(ft) (ft) (cfs) (sq ft) (ft) (ft) (ft/s) 
LB 9640.00 9766.67 19.12 7.39 14.92 0.60 0.50 2.59 
9766.67 9893.33 1759.51 262.38 127.09 55.52 2.07 6.71 
9893.33 RB 10020.00 1390.37 223.92 121.73 43.87 1.84 6.21 

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

FLOW DISTRIBUTION OUTPUT Profile #PF 2 

Left Sta Rlght Sta Flow Area W.P. 3 Conv. Hydr D. Veloclty 
(ft) (ft) (cfs) (sq ft) (ft) ( ft (ft/s) 
LB 9640.00 9766.67 19.12 7.39 14.92 0.60 0.50 2.59 
9766.67 9893.33 1759.51 262.38 127.09 55.52 2.07 6.71 
9893.33 RB 10020.00 1390.37 223.92 121.73 43.37 1.84 6.21 

Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross 
section. This may indicate the need for additional cross sections. 
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CROSS SECTION RIVER: Tributary 6B 
REACH: Tributary 6B DS RS: 1.206 

INPUT 
Description: 
Station Elevation Data 

Sta Elev Sta 
9705 2270 9732.81 

9837.07 2260 9856.36 
9907.54 2250 9917.46 
9976.82 224410045.61 
10191.53 224410197.98 
10423.4 2250 10440.4 

num= 27 
Elev Sta Elev Sta 
2268 9761.4 2266 9787.62 
2258 9874.55 2256 9887.92 
2248 9927.49 2246 9937.22 
224410064.01 224610087.38 
224610226.71 224810252.97 
2250 

Manning's n Values num= 5 
Sta n Val Sta n Val Sta n Val Sta 
9705 .065 9927.49 .04210064.01 .06510087.38 

Elev Sta 
2264 9813.18 
2254 9897.66 
2244 9950.28 
224610176.26 
224810335.53 

n Val Sta 
.04210197.98 

Elev 
22 62 
2252 
2244 
2244 
2248 

n Val 
. 0 65 

Bank Sta: Left Rlght Lengths: Left Channel Right Coeff Contr. Expan. 
9917.4610226.71 437.48 432.04 467.04 .1 .3 : 

CROSS SECTION OUTPUT Profile #PF 1 

E.G. Elev (ft) 
Vel Head (ft) 
W.S. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C & E Loss (ft) 

Element Left OB 
Wt. n-Val. 
Reach Len. (ft) 437.48 
Flow Area (sq ft) 
Area (sq ft) 
Flow Tcfs) 
Top Width (ft) 
Avg. Vel. (ft/s) 
Hydr. Depth (ft) 
Conv. (cfs) 
Wetted Per. (ft) 
Shear (lb/sq ft) 
Stream Power (lb/ft s) 
Cum Volume (acre-ft) 6.91 
Cum SA (acres) 4.51 

Channel Right OB 
0.042 

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

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

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

CROSS SECTION OUTPUT Profile #PF 2 

E.G. Elev (ft) 
Vel Head (ft) 
W.S. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C & E Loss (ft) 

Element  eft 0a 
Wt. n-Val. 
Reach Len. (ft) 437.48 
Flow Area (sq ft) 
Area (sq ft) 
Flow (cfs) 
Top Width (ft) 
Avg. Vel. (ft/s) 
Hydr. Depth (ft) 
Conv. (cfs) 
Wetted Per. (ft) 
Shear (lb/sq ft) 
Stream Power (lb/ft s) 
Cum Volume (acre-ft) 6.51 
Cum SA (acres) 1.51 

Channel Right OB 
0.042 
432.04 467.04 
437.73 
437.73 

3169.00 
275.25 
7.24 
1.59 

22578.2 
275.92 
1.95 
14.13 
48.37 0.31 
27.96 0.54 

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

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

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 
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is not a valid subcritical answer. The program defaulted to critical depth. 

FLOW DISTRISUTION OUTPUT Profile #PF 1 

Left Sta Right Sta Flow Area W. P. & Cony/. Hydr D. Velocity 
(ft) (ft) (cfs) (sq ft) (ft) (ft) (ft/s) 
LB 9917.46 10020.54 1600.51 199.36 94.51 50.51 2.11 8.03 
10020.54 10123.63 664.67 108.61 103.20 20.97 1.05 6.12 
10123.63 RB 10226.71 903.82 129.77 78.20 28.52 1.67 6.97 

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

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

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

FLOW DISTRIBUTION OUTPUT Profile #PF 2 

Left Sta Right Sta Flow Area W.P. % Conv. Hydr D. Velocity 
(ft) (ft) (cfs) (sq ft) (ft) (ft) (ft/s) 
LB 9917.46 10020.54 1600.51 199.36 94.51 50.51 2.11 8.03 
10020.54 10123.63 664.67 108.61 103.20 20.97 1.N 6.12 
10123.63 RB 10226.71 903.82 129.77 78.20 28.52 1.67 6.97 

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

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

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

CROSS SECTION RIVER: Tributary 6B 
REACH: Tributary 6B DS RS: 1.135 

INPUT 
Description: 
Station Elevation Data 

Sta Elev Sta 
- 9625 2260 9640.41 
9796.96 2250 9812.59 
9902.88 2240 9921 
9991.77 223410000.29 

10054.32 2238 10153.9 
10319.46 224410364.55 

num= 30 
Elev Sta Elev Sta Elev Sta 
2258 9698.06 2256 9734.46 2254 9783.27 
2248 9836.61 2246 9870.06 2244 9890.12 
2238 9933.21 2236 9949.8 2236 9973.33 
223210003.76 223210020.45 223410025.56 
223810247.44 223810271.03 224010294.91 
224410463.32 224410495.55 224410584.39 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 
9625 .065 9973.33 .04210054.32 ,065 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. 
9890.1210294.91 352.32 310.34 266.69 .1 

CROSS SECTION OUTPUT Profile #PF 1 

E.G. Elev (ft) 
Vel Head (ft) 
W.S. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Wrdth (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C c E LOSS (ft) 

Element  eft 0a  
Wt. n-Val. 
Reach Len. (ft) 352.32 
Flow Area (sq ft) 
Area (sq ft) 
Flow (cfs) 
Top Width (ft) 
Avg. Vel. (ft/s) 
Hydr. Depth ift) 
Conv. (cfs) 
Wetted Per. ift) 
Shear (lb/sq ft) 
Stream Power (lb/ft s) 
Cum Volume (acre-ft) 6.91 
Cum SA (acres) 4.51 

Page 22 

Elev 

Expan. 

Channel Right OB 
0.046 
310.34 266.69 
469.18 
469.18 
3169.00 
334.55 
6.75 
1.40 

27529.4 
335.60 
1.16 
7.81 
43.87 0.31 
24.94 0.54 



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

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

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

CROSS SECTION OUTPUT Profile #PF 2 

E.G. Elev (ft) 
Vel Head (ft) 
W.S. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C & E LOSS (ft) 

Element Left 0B 
Wt. n-Val. 
Reach Len. (ft) 352.32 
Flow Area (sq ft) 
Area (sq ft) 
Flow (cf s ) 
Top Width (ft) 
Avg. Vel. (ft/s) 
Hydr. Depth (ft) 
Conv. (cfs) 
Wetted Per. (ft) 
Shear (lb/sq ft) 
Stream Power (lb/ft s) 
Cum Volume (acre-ft) 6.91 
Cum SA (acres) 4.51 

Channel Right OB 
0.046 

310.34 266.69 
469.18 
469.18 

3169.00 
334.55 

6.75 
1.40 , 

27529.4 ' : 
335.60 
1.16 
7.81 

43.87 0.31 
24.94 0.54 

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

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

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

FLOW DISTRIBUTION OUTPUT Profile #PF 1 

Left Sta Right Sta Flow Area W.P. %Conv. HydrD. Velocity 
(ft) (ft) (cfs) (sq ft) (ft) (ft) (ft/s) 
LB 9890.12 10025.05 2868.43 350.70 108.45 90.52 3.26 8.18 
10025.05 10159.98 256.39 83.60 135.08 8.09 0.62 3.07 
10159.98 RB 10294.91 44.17 34.88 92.06 1.39 0.38 1.27 

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

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

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

FLOW DISTRIBUTION OUTPUT Profile #PF 2 

Left Sta Right Sta Flow Area W.P. % Conv. Hydr D. Velocity 
( f t 1 (ft) (cfs) (sq ft) (ft) (ft) (ft/s) 
LB 9890.12 10025.05 2868.43 350.70 108.45 90.52 3.26 8.18 
10025.05 10159.98 256.39 83.60 135.08 8.09 0.62 3.07 
10159.98 RB 10294.91 44.17 34.88 92.06 1.39 0.38 1.27 

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

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

Warnlng: During the standard step iterations, when the assumed waLer surface was set equal to critlcal 
depth, the calcula~ed water surface came back below critlcal depth. This indicates that thers 
is not a valid subcritical answer. The program defaulted to crltical depth. 

CROSS SECTION RIVZR: Tributary CB 
REACH: Tributary 68 DS RS: 1.056 
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INPUT 
Description: 
Station Elevation Data num= 3 0 

Sta Elev Sta Elev Sta 
9619 2250 9632.19 2248 9651.66 

9709.58 2240 9722.34 2238 9734.36 
9826.03 2230 9851.24 2230 9888.02 
9990.45 2228 9999.48 222610009.37 
10023.1 223210170.43 223210179.12 

10269.58 223410302.75 2236 10323.3 

Elev Sta Elev Sta Elesr 
2246 9681.77 2244 9698.11 2242 
2236 9748.39 2234 9771.06 2232 
2232 9964.83 2232 9979.19 2230 
222610014.28 222810018.69 2230 
223010188.45 223010208.07 2232 
223810415.65 224010535.76 2240 

Manning's n Values num= 7 
Sta n Val Sta n Val Sta n Val Sta n Val Sta n Val 
9619 .065 9771.06 .042 9888.02 .065 9979.19 .04210018.69 ,065 

10170.43 .04210208.07 .065 

Bank Sta: Left Right Lengths: Left Channel Right Coef f Contr. Expan. 
9748.3910269.58 326.01 417.97 518.21 .1 .3 

CROSS SECTION OUTPUT Profile #PF 1 

E.G. Elev (ft) 
Vel Head (ft) 
W.S. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C & E LOSS (ft) 

Element  eft 0a 
Wt. n-Val. 
Reach Len. (ft) 326.01 
Flow Area (sq ft) 
Area (sq ft) 
Flow (cfs) 
Top Width (ft) 
Avg. Vel. (ft/s) 
Hydr. Depth (ft) 
Conv. (cfs) 
Wetted Per. (ft) 
Shear (lb/sq ft) 
Stream Power (lb/ft S) 
Cum Volume (acre-ft) 6.91 
Cum SA (acres) 4.51 

Channel Right OB 
0.043 
417.97 518.21 
499.56 
499.56 

3169.00 
448.01 
6.34 
1.12 - 

29662.3 
450.23 
0.79 
5.02 
40.42 0.31 
22.15 0.54 

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

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

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

CROSS SECTION OUTPUT Profile #PF 2 

E.G. Elev (ft) 
Vel Head (ft) 
W.S. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C & E Loss (ft) 

Element Left OB 
Wt. n-Val. 
Reach Len. (ft) 326.01 
 low Area (sq ft) 
Area (sq ft) 
Flow (cfs) 
Top Width (ft) 
Avg. Vel. (ft/s) 
Hydr. Depth (ft) 
Conv. (cfs) 
Wetted Per. (ft) 
Shear (lb/sq ft) 
Stream Power (lb/ft s) 
Cum Volume (acre-ft) 6.91 
Cum SA (acres) 4.51 

Channel Right OB 
0.043 
417.97 518.21 
499.56 
499.56 

3169.00 
448.01 
6.34 
1.12 

29662.3 
450.23 
0.79 
5.02 
40.42 0.31 
22.15 0.54 

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

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

Warning: During the standard step iterations, when the assumed water suzface was set equal to critical 
depth, the calculated water surface came back below critical depth. This indicates that there 
1s not a valid subcritical answer. The program defaulted Co critical depth. 
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FLOW DISTRIBUTION OUTPUT Profile #PF 1 

Left Sta Right Sta Flow Area W.P. % Conv. Hydr D. Velocity 
(ft) (ft) (cfs) (sq ft) (ft) ( f t) (ft/S) 
LB 9748.39 9922.12 854.58 182.02 154.12 26.97 1.18 4.70 
9922.12 10095.85 2013.73 240.20 175.52 63.54 1.38 8.38 
10095.85 RB 10269.58 300.69 77.34 120.59 9.49 0.64 3.89 

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

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

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

FLOW DISTRIBUTION OUTPUT Profile #PF 2 

Left Sta Right Sta Flow Area W.P. %Conv. HydrD. v&locity 
(ft) (ft) (cfs) (sq ft) (ft) (ft) (ft/s) 
LB 9748.39 9922.12 854.58 182.02 154.12 26.97 1.18 4.70 
9922.12 10095.85 2013.73 - 240.20 175.52 63.54 1.38 8.38 
10095.85 RB 10269.58 300.69 77.34 120.59 9.49 0.64 3.89 

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

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

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

CROSS SECTION RIVER: Tributary 6B 
REACH: Tributary 6B DS RS: 0.976 

INPUT 
Description: 
Station Elevation Data 

Sta Elev Sta 
9594 2244 9595.48 

9681.4 2236 9691.37 
9733.39 2226 9737.8 
9930.15 2224 9990.37 

10028.49 2224 10058.9 
10262.96 223210283.25 

num= 2 8 
Elev Sta Elev Sta Elev Sta 
2244 9628.47 2242 9647.86 2240 9668.57 
2234 9703.41 2232 9722.33 2230 9728.81 
2224 9742.1 2222 9750.5 2222 9764.41 
2222 9998.78 222010016.38 222010022.43 
222610095.68 2228 10186.5 223010252.61 
223210382.29 2232 

Manning's n Values num= 5 
Sta n Val Sta n Val Sta n Val Sta n Val Sta 
9594 .065 9733.39 .042 9764.41 .065 9990.37 .04210028.49 

Bank Sta: Left Right Lengths: Left Channel Right Coef f Contr. 
9728.8110095.68 496.45 500.4 504.03 .1 

CROSS SECTION OUTPUT Profile #PF 1 

E.G. Elev (ft) 
Vel Head (ft) 
W.S. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 

Element 
Wt. n-Val. 
Reach Len. (ft) 
Flow Area (sq ft) 
Area (sq ft) 
Flow (cfs) 
Top Width (ft) 
Avg. Vel. (ft/s) 
Hydr. Depth (ft) 
Conv. (cfs) 
Wetted Per. (ft) 
Shear (lb/sq ft) 
Stream Power (lb/ft S) 
Cum Volume (acre-ft) 
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Elev 

n Val 
. 0 65 

Expan. 
.3 

Channel Right 09 
0.060 
500.40 504.03 
701.64 
701.64 
3169.00 
318.50 
4.52 
2.20 

29126.6 
320.40 
1.62 
7.31 
33.66 0.31 



T-6b 
C & E Loss (ft) 0.02 Cum SA (acres) 4.51 18.48 0.54 

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

Note: Manning's n values were composited to a single value in the main channel. 

CROSS SECTION OUTPUT Profile #PF 2 

E.G. Elev (ft) 
Vel Head (ft) 
W.S. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C & E Loss (ft) 

Element Left OB 
Wt. n-Val. 
Reach Len. (ft) 496.45 
Flow Area (sq ft) 
Area (sq ft) 
Flow (cfs) 
Top Width (ft) 
Avg. Vel. (ft/s) 
Hydr. Depth (ft) 
Conv. (cfs) 
Wetted Per. (ft) 
Shear (lb/sq ft) 
Stream Power (lb/ft s) 
Cum Volume (acre-ft) 6.91 
Cum SA (acres) 4.51 

Channel Right OB 
0.060 

500.40 504.03 
701.64 
701.64 

3169.00 
318.50 
4.52 
2.20 

29126.6 
320.40 

1.62 , 
7.31 ' ;  

34.66 0.31 
18.48 0.54 

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

Note: Manning's n values were composited to a single value in the main channel. 

FLOW DISTRIBUTION OUTPUT Profile #PF 1 

Left Sta Right Sta Flow Area W.P. % Conv. Hydr D. Velocity 
( f t) ( f t (cfs) (sq ft) (ft) (ft) (ft/s) 
LB 9728.81 9851.10 796.86 218.81 117.75 25.15 1.87 3.64 
9851.10 9973.39 642.23 226.39 122.31 20.27 1.85 2.84 
9973.39 RB 10095.68 1729.91 256.43 80.33 54.59 3.23 6.75 

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

Note: Manning's n values were composited to a single value in the main channel. 

FLOW DISTRIBUTION OUTPUT Profile #PF 2 - 

Left Sta Right Sta Flow Area W.P. % Conv. iiydr D. Velocity 
(ft) (ft) (cfs) (sq ft) (ft) (ft) (ft/s) 
LB 9728.81 9851.10 796.86 218.81 117.75 25.15 1.87 3.64 
9851.10 9973.39 642.23 226.39 122.31 20.27 1.85 2.84 
9973.39 RB 10095.68 1729.91 256.43 80.33 54.59 3.23 6.75 

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

Note: Manning's n values were composited to a single value in the main channel. 

CROSS SECTION RIVER: Tributary 6B 
REACH: Tributary 68 DS RS: 0.881 

INPUT 
Description: 
Station Elevation Data num= 2 0 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
9535 2232 9547.47 2230 9566.48 2228 9586.12 2226 9605.79 2224 

9622.85 2222 9642.29 2220 9680.39 2218 9912.82 2216 9981.57 2214 
10008.89 221210035.3 221210039.81 221410014.01 221610038.13 2218 
10060.72 222010085.25 2222 10106.1 222410134.74 2224i0236.06 2222 

Manning's n Values num= 3 
Sta n Val Sta n V a l  Sta n Val 
9535 .065 9984.67 .04210044.04 .055 

Bank Sta: Left Right Lengths: Left Chann5l Right Coeff Conrr. Expan. 
9680.3910048.13 526.36 461.23 454. 07 . A 1 .3 

Paye 26 



CROSS SECTION OUTPUT Profile #PF 1 

E.G. Elev (ft) 
Vel Head (ft) 
W.S. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
M i n C h E l  (ft) 
Alpha 
Frctn Loss (ft) 
C & E Loss (ftl 

Element Left 03 
Wt. n-Val. 
Reach Len. (ft) 526.36 
Flow Area (sq ft) 
Area (sq ft) 
Flow (cfs) 
Top Width (ft) 
Avg. Vel. (ft/s) 
Hydr. Depth (ft) 
Conv. (cfs) 
Wetted Per. (ft) 
Shear (lb/sq ft) 
Stream Power (lb/ft s) 
Cum Volume (acre-ft) 6.91 
Cum SA (acres) 4.51 

Channel Right OB 
0.061 

Warning: The velocity head has changed by more than 0.5 ft (0.15 m). This may indi~~ate the need for 
additional cross sections. 

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

Note: Manning's n values were composited to a single value in the main channel. 

CROSS SECTION OUTPUT Profile #PF 2 

E.G. Elev (ft) 
Vel Head (ft) 
W.S. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (f t) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C & E Loss (ft) 

Element Left OB 
Wt. n-Val. 
Reach Len. (ft) 525.36 
Flow Area (sq ft) 
Area (sq ft) 
Flow (cfs) 
Top Width (ft) 
Avg. Vel. (ft/s) 
Hydr. Depth (ft) 
Conv. (cfs) 
Wetted Per. (ft) 
Shear (lb/sq ft) 
Stream Power (lb/ft s )  
Cum Volume (acre-ft) 6.91 
Cum SA (acres) 4.51 

Channel Right 03 
0.061 
464.23 454.67 
557.41 
557.41 
3169.00 
292.73 

5.69 
1.90 

20916.7 
294.04 

2.72 

Warning: The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need for 
additional cross sections. 

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

Note: Manning's n values were composited to a single value in the main channel. 

FLOW DISTRIBUTION OUTPUT Profile #PF 1 

Left Sta Right Sta Flow Area W.P. 9 Conv. Hydr D. Velocity 
(ft) (ft) (CfS) (sq ft) (ft) (ft) (ft/s) 
LB 9680.39 9802.97 7.26 10.27 48.87 0.23 0.21 0.71 
9802.97 9925.55 229.17 117.74 122.59 7.23 0.96 1.95 
9925.55 RB 10048.13 2932.56 429.38 122.58 92.54 3.54 6.83 

Warning: The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need for 
additional cross sections. 

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

Note: Manning's n values were composited to a single value in the main channel. 

FLOW DISTRIBUTION OUTPUT Profile #PF 2 

Left Sta Right Sta Flow Area W.P. 5 Conv. Xydr D. Velocity 
(ft) (ft) (cfs) (sq ft) (ft) (ft) (ft/s) 
LB 9680.39 9802.97 7.26 10.27 48.87 0.23 0.21 0.71 
9802.97 9925.55 229.17 117.74 122.59 7.23 0.96 1.95 
9925.55 RB 10048.13 2932.56 429.33 122.58 92.54 3.54 6.83 



Warning: The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need for 
additional cross sections. 

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

Note: Manning's n values were composited to a single value in the main channel. 

CROSS SECTION RIVER: Tributary 6B 
REACH: Tributary 6B DS RS: 0.793 

INPUT 
Description: 
Station Elevation Data 

Sta Elev Sta 
9565 2224 9579.02 

9652.1 2214 9668.15 
9727.73 2204 9741.18 
9859.34 2208 9952.64 

10008.02 220610013.28 
10133.57 2214 10143 

num= 2 8 
Elev Sta Elev Sta Elev Sta Elev 
2222 9595.92 2220 9614.05 2218 9633.46 2216 
2212 9684.63 2210 9702.54 2208 9717.31 2206 
2204 9745.43 2204 9752.61 2204 9819.46 2206 
2208 9974.11 2206 9980.69 220410002.83 2204 
220810018.39 221010031.69 221210102.73 2214 
221410273.27 2214 

Manning's n Values num= 5 
Sta n Val Sta n Val Sta n Val Sta nVal Sta n Val 
9565 .065 9717.31 .042 9819.46 .065 9952.64 .04210018.39 .065 

- 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9668.1510031.69 431.87 387.26 384.58 .1 .3 

CROSS SECTION OUTPUT Profile #PF 1 

E.G. Elev (ft) 
Vel Head (ft) 
W.S. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs). 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C & E Loss (ft) 

Element L 
Wt. n-Val. 
Reach Len. (ft) 
Flow Area (sq ft) 
Area (sq ft) 
Flow (cfs) 
Top Width (ft) 
Avg. Vel. (ft/s) 
Hydr. Depth (ft) 
Conv. (cfs) 
Wetted Per. (ft) 
Shear (lb/sq ft) 
Stream Power (lb/ft s) 
Cum Volume (acre-ft) 
Cum SA (acres) 

,eft 08 Channel Right 08 
0.042 

431.87 387.26 384.58 
385.49 
385.49 
3169.00 
187.04 
8.22 
2.06 

23288.2 
188.34 
2.37 
19.45 

6.91 22.40 0.31 
4.51 12.41 0.54 

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

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

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

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

CROSS SECTION OUTPUT Profile #PF 2 

E.G. Elev (ft) 
Vel Head (ft) 
W.S. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) C 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C & E Loss (ft) 

Element 
Wt. n-Val. 
Reach Len. (ft) 
FLOW Area (sq ft) 
Area (sq -f t) 
Flow (cfs) 
Top Wldth (ft) 
Avg. Vel. (ft/s) 
Hydr. Depth (ft) 
Conv. (cfs) 
Wetted Per. (ft) 
Shear (lb/sq ft) 
Stream Power (lb/ft S) 
Cum Volume (acre-ft) 
Cum SA (acres) 

Left OB Channel Right OB 
0.042 

431.97 387.26 384.58 
385.49 
385.49 
3169.00 
187.04 
8.22 
2.05 

23288.2 
188.34 
2.37 
19.45 

6.91 22.10 
4.51 12.41 



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

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

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

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

FLOW DISTRIBUTION OUTPUT Profile XPF 1 

Left Sta Right Sta Flow Area W.P. % Conv. Hydr D. Velocity 
(ft) (ft) (cfs) (sq ft) (ft) ( f t (ft/s) 
LB 9668.15 9789.33 1937.70 209.48 81.56 61.15 2.58 9.25 
9789.33 9910.51 381.55 66.98 55.16 12.04 1.22 5.70 
9910.51 RB 10031.69 849.75 109.03 51.61 26.81 2.15 7.79 

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 thelcalculations. 

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

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

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

FLOW DISTRIBUTION OUTPUT Profile #PF 2 

Left Sta Right Sta Flow Area W.P. % Conv. Hydr D. Velocity 
(ft) (ft) (cfs) (sq ft) (ft) (ft) (ft/s) 
LB 9668.15 9789.33 1937.70 209.48 81.56 61.15 2.58 9.25 
9789.33 9910.51 381.55 66.98 55.16 12.04 1.22 5.70 
9910.51 RB 10031.69 849.75 109.03 51.61 26.81 2.15 7.79 

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

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

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

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

CROSS SECTION RIVER: Tributary 6B 
REACH: Tributary 6B DS RS: 0.703 

INPUT 
Description: 
Station Elevation Data num= 27 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
9353 2214 9377.75 2212 9398.54 2210 9422.04 2208 9458.39 2206 

9532.34 2204 9633.11 2202 9677.15 2202 9703.23 2202 9742.21 2200 
9765.84 2198 9777.46 2196 9781.97 2196 9801.66 2198 9857.32 2200 

9896 2200 9954.12 2200 9995.38 220010002.32 219810009.69 2196 
10015.98 219610032.22 219810045.29 220010064.4 220210097.06 2204 
10292.93 220410358.95 2202 

Manning's n Values num= 5 
Sta n Val Sta n Val Sta n Val Sta n Val St3 nVal 
9353 .065 9742.21 .042 9857.32 .065 9995.38 .04210015.29 .065 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9532.3410097.06 497.03 472.58 505.64 .1 .3 

CROSS SECTION OUTPUT Profrle #PF 1 

E.G. Elev (ft) 2201.24 Element 
Vel Head (ft) 0.63 Wt. n-Val. 
W.S. Elev (ft) 2200.61 ReachLen. (ft) 
Crit W.S. (ft) Flow Area (sq ft) 
E.G. Slope (ft/ft) 0.012925 4r2a (sq ft) 
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Left 53 Channel Rlght OB 
0.043 

497.34 172.58 505.64 
497.26 
497.26 



Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C & E Loss (ft) 

T-6b 
Flow (cfs) 
Top Width (ft) 
Avg. Vel. (ft/s) 
Hydr. Depth (ft) 
Conv. (cfs) 
Wetted Per. (ft) 
Shear (lb/sq ft) 
Stream Power (lb/ft s) 
Cum Volume (acre-f t) 
Cum SA (acres) 

Warning: The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need for 
additional cross sections. 

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

CROSS SECTION OUTPUT Profile #PF 2 

E.G. Elev (ft) 
Vel Head (ft) 
W.S. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C & E LOSS (ft) 

Element ~ef: 0a 
Wt. n-Val. 
Reach Len. (ft) 497.04 
Flow Area (sq ft) 
Area (sq ft) 
Flow (cfs) 
Top Width (ft) 
Avg. Vel. (ft/s) 
Hydr. Depth (ft) 
Conv. (cfs) 
Wetted Per. (ft) 
Shear (lb/sq ft) 
Stream Power (lb/ft s) 
Cum Volume (acre-ft) 5.91 
Cum SA (acres) 4.51 

Channel Right OB 
0.043 ; 
472.58 505.64 
497.26 
497.25 

3169.00 
320.77 

6.37 
1.55 

27874.6 
322.04 

1.25 
7.94 
18.48 0.31 
10.15 0.54 

Warning: The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need for 
additional cross sections. 

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

FLOW DISTRIBUTION OUTPUT Profile #PF 1 

Left Sta Right Sta Flow Area W.P. % Conv. Hydr D. Velocity 
( f t ) (ft) (cfs) (sq ft) (ft) (ft) (ft/s) 
9720.58 9908.82 1874.92 296.36 178.89 59.16 1.66 6.33 
9908.82 RB 10097.06 1294.08 200.90 143.15 40.84 1.41 6.44 

Warning: The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need for 
additional cross sections. 

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

FLOW DISTRIBUTION OUTPUT Profile #PF 2 

Left Sta Right Sta Flow Area W.P. % Conv. Hydr D. Velocity 
(ft) (ft) (cfs) (sq ft) (ft) (ft) (ft/s) 
9720.58 9908.82 1874.92 296.36 178.89 59.16 1.66 6.33 
9908.82 RB 10097.06 1294.08 200.90 143.15 40.34 1.41 6.44 

Warning: The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need for 
additional cross sections. 

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

CROSS SECTION RIVER: Tributary 6B 
REACH: Tributary 6B DS RS: 0.629 

INPUT 
Description: 
Station Elevation Data num= 3 7 

Sta Elev Sta Elev Sta Elev Sta Elev S'_a Elev 
Page 30 



Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 
9304 .065 9935.84 .04210023.64 .065 

Bank Sta: Left Right Lengths: Left Channel Right 
9878.2110034.03 541.07 431 431.38 

Ineffective Flow num= 1 
Sta L Sta R Elev 
9304 9805 2196 

Blocked Obstructions num= 1 
Sta L Sta R Elev 
1008010955.92 2196 

CROSS SECTION OUTPUT Profile #PF 1 

E.G. Elev (ft) 
Vel Head (ft) 
W.S. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total ( c ~ s )  
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C & E Loss (ft) 

Coeff Contr. 

Element  eft OB 
Wt. n-Val. 
Reach Len. (ft) 541.07 
  low Area (sq ft) 
Area (sq ft) 
Flow (cfs ) 
Top Width (ft) 
Avg. Vel. (ft/s) 
Hydr. Depth (ft) 
Conv. (cfs) 
Wetted Per. (ft) 
Shear (lb/sq ft) 
Stream Power (lb/ft s) 
Cum Volume (acre-ft) 6.91 
Cum SA (acres) 4.51 

Expan. 
.3 

Channel 
0.043 
431.00 
328.60 
328.60 
3116.96 
103.14 
9.49 
3.19 

24884.1 
104.85 
3.07 

29.12 
14.00 
7.85 

Right OB 
0.065 
431.38 
26.36 
26.36 
52.04 
45.97 
1.97 
0.57 
415.5 
46.05 
0.56 
1.11 
0.16 
0.27 

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

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

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

CROSS SECTION OUTPUT Profile #PF 2 

E.G. Elev (ft) 
Vel Head (ft) 
W.S. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/s) 
Mas Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C & E Loss (ft) 

Element 
Wt. n-Val. 
Reach Len. (ft) 
Flow Area (sq ft) 
Area (sq ft) 
Flow (cfs) 
Top Width (ft) 
Avg. Vel. (ft/s) 
Hydr. Depth (ft) 
Conv. (cfs) 
Wetted Per. (ft) 
Shear (lb/sq ft) 
Stream Power (lb/ft s) 
Cum Volume (acre-ft) 
Cum SA (acres) 

Left OB Channel 
0.043 

541.07 431.00 
328.60 
328.60 
3116.96 
103.14 
9.49 
3.19 

24884.1 
104.85 
3.07 
29.12 

6.91 14.00 
4.51 7.85 

Right OB 
0.065 
431.38 
26.36 
26.36 
52.04 
45.97 
1.97 
0.57 
415.5 
46.05 
0.56 
1.11 
0.16 
0.27 

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

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

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



T-6b 
FLOW DISTRIBUTION OUTPUT Profile #PF 1 

Left Sta Right Sta Flow Area W.P. % Conv. Hydr D. Velocity 
(ft) ( f t) (cfs) (sq ft) (ft) (ft) (ft/S) 
9 9 3 0 . 1 5  9 9 8 2 . 0 9  1 8 2 6 . 7 3  1 7 9 . 3 6  5 2 . 7 2  5 7 . 6 4  3 . 5 0  1 0 . 1 8  
9 9 8 2 . 0 9  RB 1 0 0 3 4 . 0 3  1 2 9 0 . 2 3  1 4 9 . 2 5  5 2 . 1 3  4 0 . 7 1  2 . 8 7  8 . 6 4  
1 0 0 3 4 . 0 3  1 0 9 5 5 . 9 2  5 2 . 0 4  2 6 . 3 6  4 6 . 0 5  1 . 6 4  0 . 5 7  1 . 9 7  

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

Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less 
than 0 . 7  or greater than 1.4. This may indicate the need for additional cross sections. 

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

FLOW DISTRIBUTION OUTPUT Profile #PF 2  

Left Sta Right Sta Flow Area W.P. %Conv. HydrD. Velocity 
(ft) (ft) (cfs) (sq ft) (ft) (ft) (ft/s) 
9 9 3 0 . 1 5  9 9 8 2 . 0 9  1 8 2 6 . 7 3  1 7 9 . 3 6  5 2 . 7 2  5 7 . 6 4  3 . 5 0  , 1 0 . 1 8  
9 9 8 2 . 0 9  RB 1 0 0 3 4 . 0 3  1 2 9 0 . 2 3  1 4 9 . 2 5  5 2 . 1 3  4 0 . 7 1  2 . 8 7  ' 8 . 6 4  
1 0 0 3 4 . 0 3  1 0 9 5 5 . 9 2  5 2 . 0 4  2 6 . 3 6  4 6 . 0 5  1 . 6 4  0 . 5 7  1 . 9 7  

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

Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less 
than 0 . 7  or greater than 1 . 4 .  This may indicate the need for additional cross sections. 

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

CROSS SECTION RIVER: Tributary 6B 
REACH: Tributary 6 B  DS RS: 0 . 5 4 7  

INPUT 
Description: 
Station Elevation Data 

Sta Elev Sta 
9520  2 1 8 8  9 5 6 1 . 6  

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

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

num= 2 7  
Elev Sta Elev Sta Elev Sta Elev 
2 1 8 6  9 5 8 9 . 7 8  2184  9 6 3 8 . 0 2  2 1 8 2  9 6 3 8 . 7 3  2182  
2 1 8 6  9 8 0 1 . 0 2  2 1 8 6  9 8 8 2 . 7 9  2184  9 8 8 7 . 0 4  2184 
2 1 8 6  9 9 8 8 . 5 5  2 1 8 4 1 0 0 1 6 . 9 8  2 1 8 2 1 0 0 2 2 . 5 7  2 1 8 2  
2 1 8 6  1 0 1 2 0  2 1 8 6  1 0 1 3 5  2184  1 0 1 7 5  2184 
2 1 8 6  1 0 4 1 5  2 1 8 6  1 0 4 9 0  2 1 8 6  1 0 5 1 0  2184 
2 1 8 6  

Manning's n Values num= 5  
Sta n Val Sta n Val Sta n Val Sta n Val Sta n V a l  

9520  . 0 6 5  9 5 8 9 . 7 8  . 0 4 2  9 6 3 8 . 7 3  . 0 6 5  9 9 7 7 . 3 2  . 0 4 2  1 0 0 5 7  . 0 6 5  

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9 9 7 7 . 3 2 1 0 0 6 6 . 4 7  3 9 0  3 1 0  310  .1 . 3  

Ineffective Flow num= 1 
Sta L Sta R Elev 

9520  9 9 1 0  2 1 9 0  
Blocked Obstructions num= 1 

Sta L Sta R Elev 
1 0 0 6 7  1 0 6 6 0  2 1 9 0  

CROSS SECTION OUTPUT Profile #PF 1 

E.G. Elev (ft) 
Vel Head (ft) 
W.S. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total !ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 

Element 
Wt. n-Val. 
Reach Len. (f t) 
Flow Area (sq ft) 
Area (sq ft) 
Flow (cfs) 
Top Width (ft) 
Avg. Vel. (ft/s) 
Hydr. Depth (ft) 
Conv. (cfs) 
Wetted Per. (ft) 
Shear (lb/sq ft) 
Stream Power !lb/ft s) 
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Left oa 
0 . 0 6 5  

3 9 0 . 0 0  

Channel 
0 . 0 4 5  

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

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

Right OB 
0 . 0 6 5  

3 1 0 . 0 0  
0 . 1 7  
0 . 1 7  
0 . 1 7  
0 . 5 3  
1 . 0 0  
0 . 3 2  

1 . 3  
0 . 8 5  
0 . 2 1  
0 . 2 1  



Frctn Loss (ft) 
C & E Loss (ft) 

T-6b 
4.18 Cum Volume (acre-ft) 2.90 11.08 0.03 
0.13 Cum SA (acres) 1.89 6.90 0.04 

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

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

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

Note: Manning's n values were cornposited to a single value in the maln channel. 

CROSS SECTION OUTPUT Profile #PF 2 

E.G. Elev (ft) 
Vel Head (ft) 
W.S. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C & E Loss (ft) 

Element Left OB 
Wt. n-Val. 0.065 
Reach Len. (ft) 390.00 
Flow Area (sq ft) 21.70 
Area (sq ft) 646.80 
Flow (cfs) 29.89 
Top Width (ft) 422.42 
Avg. Vel. (ft/s) 1.38 
Hydr. Depth (ft) 0.32 
Conv. (cfs) 233.1 
Wetted Per. (ft) 67.32 
Shear (lb/sq ft) 0.33 
Stream Power (lb/ft s) 0.46 
Cum Volume (acre-ft) 2.90 
Cum SA (acres) 1.89 

Channel 
0.045 

310.00 
260.47 
260.47 

2257.93 
89.15 
8.67 
2.92 

17607.6 
89.66 
2.98 
25.85 
11.08 
6.90 

Right OB 
0.065 
310.00 
0.17 
0.17 
0.17 
0.53 
1.00 
0.32 
1.3 

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

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

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

Note: Manning's n values were cornposited to a single value in the main channel. 

FLOW DISTRIBUTION OUTPUT Profile #PF 1 

Left Sta Right Sta Flow Area W.P. 9 Conv. Hydr D. Velocity - 

(ft) (ft) (cfs) (sq ft) (ft) (ft) (ft/s) 
9520.00 9977.32 29.90 21.70 67.32 1.31 0.32 1.38 
LB 9977.32 10007.04 501.15 69.80 29.94 21.90 2.35 7.18 
10007.04 10036.75 1227.18 119.18 29.76 53.64 4.01 10.30 
10036.75 RB 10066.47 529.60 71.48 29.96 23.15 2.41 7.41 
10066.47 10660.00 0.17 0.17 0.85 0.01 0.32 1.00 

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

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

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

Note: Manning's n values were composited to a single value in the main channel. 

FLOW DISTRIBUTION OUTPUT Profile #PF 2 

Left Sta Right Sta Flow Area W.P. 5 Conv. Hydr D. Velocity 
(ft) (ft) (cfs) (sq ft) (ft) (ft) (ft/S) 
9520.00 9977.32 29.90 21.70 67.32 1.31 0.32 1.38 
LB 9977.32 10007.04 501.15 69.80 29.94 21.90 2.35 7.18 
10007.04 10036.75 1227.18 119.18 29.76 53.6: 4.01 10.30 
10036.75 RB 10066.47 529.60 71.48 29.96 23.15 2.41 7.41 
10066.47 10660.00 0.17 0.17 0.85 0.01 0.32 1.00 

Warning,: The energy equation could not be balanced within the specifled number of iterations. The 
program used critical depth for the water surface and continued on with the calculations. 
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T-6b 
Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross 

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

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

Note: Manning's n values were cornposited to a single value in the main channel. 

CROSS SECTION RIVER: Tributary 6B 
REACH: Tributary 6B DS RS: 0.476 

INPUT 
Description: 
Station Elevation Data num= 2 6 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
9643 2190 9684.46 2188 9735.59 2186 9791.16 2184 9834.98 2182 

9862.07 2180 9871.97 2178 9884.83 2178 9970.54 217810016.11 2178 
10026.63 2180 10100 2180 10425 2180 10540 2178 10545 2176 

10555 2178 10565 2180 10575 2182 10590 2184 10640 2182 
10655 2180 10660 2178 10690 2176 10740 2176 10750 2178 
10770 2180 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 
9643 .06 9862.07 .04210026.63 .06 

Bank Sta: Left Right Lengths: Left Channel Right 
9791.1610026.63 267.07 279.58 279.89 

Ineffective Flow num= 1 
Sta L Sta R Elev 
9643 9910 2182 

Blocked Obstructions num= 1 
Sta L Sta R Elev 
10029 10770 2182 

CROSS SECTION OUTPUT Profile #PF 1 

E.G. Elev (ft) 
Vel Head (ft) 
W.S. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/s) - 

Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C & E Loss (ft) 

Coeff Contr. Expan. 
.1 .3 

Element Left OB 
Wt. n-Val. 
Reach Len. (ft) 267.07 
Flow Area (sq ft) 
Area (sq ft) 
Flow (cfs) 
Top Width (ft) 
Avg. Vel. (ft/s) 
Hydr. Depth (ft) 
Conv. (cfs) 
Wetted Per. (ft) 
Shear (lb/sq ft) 
Stream Power (lb/ft s) 
Cum Volume (acre-ft) 
Cum SA (acres) 

Channel 
0.042 

279.58 
295.09 
413.39 

2028.62 
172.96 
6.87 
2.53 

19364.4 

Right OB 
0.060 
279.89 
1.47 
1.47 
2.38 
2.37 
1.62 
0.62 
22.7 
2.99 
0.34 
0.54 
0.02 
0.03 

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

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

CROSS SECTION OUTPUT Profile #PF 2 

E.G. Elev (ft) 
Vel Head (ft) 
W.S. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/s) 
Mas Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 

Element 
Wt. n-Val. 
Reach Len. ( ft) 
Flow Area (sq ft) 
Area (sq ft) 
Flow (cfs) 
Top Width (ft) 
Avg. Vel. (ft/s) 
Hydr. Depth (ft) 
Conv. (cfs) 
Wetted Per. (ft) 
Shear (lb/sq ft) 
Stream Power (lb/ft S )  

cum Volume (acre-ft) 
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Left Oa Channel 
0.042 

267.07 279.58 
295.09 
413.39 

2028.62 
172.96 
6.87 
2.53 

19364.4 
116.82 
1.73 
11.90 
8.69 

Right OB 
0.060 
279.89 
1.47 
1.47 
2.38 
2.37 
1.62 
0.62 
22.7 
2.99 
0.34 
0.54 
0.02 



T-6b 
C & E Loss (ft) 0.04 Cum SA (acres) 5.97 0.03 

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

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

FLOW DISTRIBUTION OUTPUT Profile #PF 1 

Left Sta Right Sta Flow Area W.P. %Conv. HydrD. Velocity 
(ft) (ft) (cfs) (sq ftl (ft) (ft) (ft/s) 
9869.65 9948.14 703.76 99.94 38.14 34.65 2.62 7.04 
9948.14 RB 10026.63 1324.86 195.15 78.68 65.23 2.49 6.79 
10026.63 10770.00 2.38 1.47 2.99 0.12 0.62 1.62 

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

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

FLOW DISTRIBUTION OUTPUT Profile #PF 2 

Left Sta Right Sta Flow Area W.P. % Conv. Hydr D. Velocity 
(ft) (ft) (cfs) (sq ft) (ft) (ft) (ft/S) 
9869.65 9948.14 703.76 99.94 38.14 34.65 2.62 7.04 
9948.14 RB 10026.63 1324.86 195.15 78.68 65.23 2.49 6.79 
10026.63 10770.00 2.38 1.47 2.99 0.12 0.62 1.62 

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

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

CROSS SECTION RIVER: Tributary 6B 
REACH: Tributary 6B DS RS: 0.420 

INPUT 
Description: 
Station Elevation Data num= 2 5 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
9615 2184 9694.8 2182 9765.15 2180 9883.86 2178 9930.1 2176 

9944.18 2174 9946.53 2174 9975.28 2174 9982.86 2172 9999.52 2172 
10010.32 217410175.19 217410209.77 217410262.57 217410339.79 2172 
10349.22 217010360.56 217010508.89 217010531.48 216810555.73 2168 
10561.26 2170 10577.7 217210585.63 2174 10594.4 217610604.72 2178 

Manning's n Values num= 3 
Sta n Val Sta nVal Sta n Val 
9615 .06 9975.28 .04210010.32 .06 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan 
9883.8610010.32 330.3 326.08 340.82 . 1 - .3 

Blocked Obstructions num= 1 
Sta L Sta R Elev 
1001010604.72 2180 

CROSS SECTION OUTPUT Profile #PF 1 

E.G. Elev (ft) 
Vel Head (ft) 
W.S. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 

Element 
Wt. n-Val. 
Reach Len. (ft) 
Flow Area (sq ft) 
Area (sq ft) 
Flow (cfs) 
Top Wldth (ft) 
Avg. Vel. (ft/s) 
Hydr. Depth (ft) 
Conv. (cfs) 
Wettsd Per. (ft) 
Shear (lb/sq ft) 
Strsam Power (lb/ft s) 
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Left 03 Channel Right OB 
0.046 

330.30 326.08 340.82 
214.13 
214.43 
1864.00 
84.68 
8.69 
2.53 

13381.6 
87.53 
2.97 
25.80 



Frctn Loss (ft) 
C & E Loss (ft) 

T-6b 
6.17 Cum Volume (acre-ft) 
0.22 Cum SA (acres) 

Warning: The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need for 
additional cross sections. 

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

CROSS SECTION OUTPUT Profile #PF 2 

E.G. Elev (ft) 
Vel Head (ft) 
W.S. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn LOSS (ft) 
C & E Loss (ft) 

Element I 
Wt. n-Val. 
Reach Len. (it) 
Flow Area (sq ft) 
Area (sq it) 
Flow (cfs) 
Top Width (ft) 
Avg. Vel. (ft/s) 
Hydr. Depth (ft) 
Conv. (cfs) 
Wetted Per. (ft) 
Shear (lb/sq ft) 
Stream Power (lb/ft s) 
Cum Volume (acre-ft) 
Cum SA (acres) 

Left 0.3 Channel 
0.046 

330.30 326.08 
214.43 
214.43 
1864.00 
84.68 
8.69 
2.53 

13381.6 . 
87.53 
2.97 
25.80 
6.67 
5.14 

Right OB 

340.82 

Warning: The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need for 
additional cross sections. 

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

FLOW DISTRIBUTION OUTPUT Profile #PF 1 

Left Sta Right Sta Flow Area W.P. % Conv. Hydr D. Velocity 
( f t) (ft) (cfs) ( d q  ft) (ft) (it) (ft/s) 
LB 9883.86 9926.01 0.00 0.01 0.70 0.00 0.02 0.21 
9926.01 9968.17 339.94 70.41 42.30 18.24 1.67 4.83 
9968.17 RB 10010.32 1524.06 144.01 44.54 81.76 3.44 10.58 

Warning: The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need for 
additional cross sections. - 

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

FLOW DISTRIBUTION OUTPUT Profile #PF 2 

Left Sta Right Sta Flow Area W.P. % Conv. Hydr D. Velocity 
(ft) (ft) (CfS) (sq ft) (ft) (ft) (ft/s) 
LB 9883.86 9926.01 0.00 0.01 0.70 0.00 0.02 0.21 
9926.01 9968.17 339.94 70.41 42.30 18.24 1.67 4.83 
9968.17 RB 10010.32 1524.06 144.01 44.54 81.76 3.44 10.58 

Warning: The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need for 
additional cross sections. 

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

CROSS SECTION RIVER: Tributary 63 
REACH: Tributary 6B DS RS: 0.352 

INPUT 
Description: 
Station Elevation Data 

Sta Elev Sta 
9629 2174 9895.97 

10069.83 216810073.37 
10143.46 2168 10160.6 
10397.33 216610442.42 
10601.02 216410624.64 
10687.94 217410707.15 

num= 3 1 
Elev Sta 
2172 9938.32 
216810082.74 
217010204.88 
216610474.02 
216610632.35 
217610725.29 

Elev Sta Elev Sta Elev 
2170 9955.58 217010055.25 2170 
217010092.31 217010123.11 2168 
217010296.56 2168 10375.8 2166 
216610562.52 216610570.66 2164 
216810660.02 217010671.08 2172 
217810737.61 218010713.29 2182 
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Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 
9629 .0610055.25 .04210143.46 .06 

Bank Sta: Left Right Lengths: Left Channel Right 
9895.97 10160.6 550.41 583.61 628.98 

Blocked Obstructions num= 1 
Sta L Sta R Elev 
1016310761.59 2176 

CROSS SECTION OUTPUT Profile #PF 1 

E.G. Elev (ft) 
Vel Head (ft) 
W.S. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft 
Q Total (cfsl 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C & E Loss (ft) 

Coeff Contr. Expan 
.1 .3 

Element Left 03 
Wt. n-Val. 
Reach Len. (ft) 550.41 
  low Area (sq ft) 
Area (sq ft) 
Flow (cfs) 
Top Width (ft) 
Avg. Vel. (ft/s) 
Hydr. Depth (ft) 
Conv. (cfs) 
Wetted Per. (ftl 
Shear (lb/sq ft) 
Stream Power (lb/ft sl 
Cum Volume (acre-ft) 
Cum SA (acres) 

Channel 
0.046 

583.61 
246.25 
246.25 
1303.38 
234.03 

5.29 
1.05 

9645.6 
234.57 

1.20 
6.33 
4.95 
3.95 

Right OB 
0.060 
628.98 

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

CROSS SECTION OUTPUT Profile #PF 2 

E.G. Elev (ft) 
Vel Head (ft) 
W.S. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfsl 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C & E Loss (ft) 

Element 
Wt. n-Val. 
Reach Len. (ft) 
Flow Area (sq ft) 
Area (sq ft) 
Flow (cfs) 
Top Width (ft) 
Avg. Vel. (ft/s) 
Hydr. Depth (ft) 
Conv. (cfs) 
Wetted Per. (ft) 
Shear (lb/sq ft) 
Stream Power (lb/ft s) 
Cum Volume (acre-ft) 
Cum SA (acres) 

Left OB Channel 
0.046 

550.41 583.61 
246.25 
246.25 

1303.38 
234.03 

5.29 
1.05 

9645.6 
234.57 

1.20 
6.33 
4.95 
3.95 

Right OB 
0.060 
628.98 

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

FLOW DISTRIBUTION OUTPUT Profile #PF 1 

Left Sta Right Sta Flow Area W.P. 9Conv. HydrD. Velocity 
(ft) (ft) (cfs) (sq ft) (ft) (ft) (ft/s) 
LB 9895.97 9984.18 60.37 28.71 57.62 4.62 0.50 2.10 
9984.18 10072.39 287.27 68.65 88.35 22.00 0.78 4.18 
10072.39 R3 10160.60 955.75 148.89 88.60 73.13 1.69 6.42 
10160.60 10761.59 2.62 1.33 2.96 0.20 0.55 1.97 

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

FLOW DISTRIBUTION OUTPUT Profile #PF 2 

Left Sta Rlght Sta Flow Area W.P. 3 Conv. Hydr D. Veloclty 
(ft) (ft) (cfs) (sq ft) (ftl (ft) 

4 - -  (ft/s) 
L3 9895.97 9984.18 60.37 28.71 57.62 3 . 0 -  0.50 2.10 
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Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross 
section. This may indicate the need for additional Cross sections. 

CROSS SECTION RIVER: Triburary 6B 
REACH: Tributary 6B DS RS: 0.258 

INPUT 
Description: 
Station Elevation Data num= 2 5 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
9688 2164 9946.93 2162 9990.55 216010013.19 215810034.06 2158 

10059.18 216010084.56 216210165.17 216210214.14 216010327.33 2160 
10379.13 216010480.7 215810542.11 215810550.46 215810565.52 2158 
10627.07 215810646.67 215610659.53 215610676.16 215610708.26 2156 
10712.17 215810716.15 216010720.49 216210724.81 216410737.56 2166 

Manning's n Values nun= 3 
Sta n Val Sta nVal Sta n Val 
9688 .06 9990.55 .04210059.18 .06 

Bank Sta: Left Right Lengths: Left Channel Right 
9946.9310084.56 556.58 519.32 528.8 

Blocked Obstructions nun= 1 
Sta L Sta R Elev 
1008410737.56 2165 

CROSS SECTION OUTPUT Profile #PF 1 

E.G. Elev (ft) 
Vel Head (ft) 
W.S. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C & E Loss (ft) 

Coeff Contr. Expan. 

Element Left 0B 
Wt. n-Val. 
Reach Len. (ft) 556.58 
Flow Area (sq ft) 
Area (sq ft) 
Flow (cfs) 
Top Width (ft) 
Avg. Vel. (ft/s) 
Hydr. Depth (ft) 
Conv. (cfs) 
Wetted Per. (ft) 
Shear (lb/sq ft) 
Stream Power (lb/ft S) 
Cum Volume (acre-f t) 
Cum SA (acres) 

Channel Right OB 
0.042 

519.32 528.80 
143.62 
143.62 
921.00 
91.89 
6.41 
1.56 

7652.0 
92.10 
1.41 
9.04 
2.34 
1.76 

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

CROSS SECTION OUTPUT Profile #PF 2 

E.G. Elev (ft) 
Vel Head (ft) 
W.S. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C & E Loss (ft) 

Element Left 08 C 
Wt. n-Val. 
Reach Len. (ft) 556.58 
Flow Area (sq ft) 
Area (sq ft) 
Flow (cfs) 
Top Width (ft) 
Avg. Vel. (ft/s) 
Hydr. Depth (ft) 
Conv. (cfs) 
Wetted Per. (ft) 
Shear (lb/sq ft) 
Stream Power (lb/ft 5) 
Cum Volume (acre-ft) 
Cum SA (acres) 

:hannel Right OB 
0.042 

519.32 528.80 
143.62 
143.62 
921.00 
91.89 
6.41 
1.56 

7652.0 
92.10 
1.41 
9.04 
2.34 
1.76 

Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross 
section. This may indicate the need for additional cross sections. 
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T-6b 

FLOW DISTRIBUTION OUTPUT Profile #PF 1 

Left Sta Right Sta Flow Area W.P. % Conv. Hydr D. Velocity 
(ft) (ft) (cfs) (sq ft) (ft) (ft) (ft/s) 
LB 9946.93 9992.81 13.09 6.71 16.99 1.42 0.40 1.95 
9992.81 10038.68 738.61 103.48 45.97 80.20 2.26 7.14 
10038.68 RB 10084.56 169.31 33.43 29.15 18.38 1.15 5.06 

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

FLOW DISTRIBUTION OUTPUT Profile #PF 2 

Left Sta Right Sta Flow Area W.P. % Conv. Hydr D. Velocity 
(ft) (ft) (cfs) (sq ft) (ft) (ft) (ft/s) 
LB 9946.93 9992.81 13.09 6.71 16.99 1.42 0.40 1.95 
9992.81 10038.68 738.61 103.48 45.97 80.20 2.26 7.14 
10038.68 RB 10084.56 169.31 33.43 29.15 18.38 1.15 5.06 

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

CROSS SECTION RIVER: Tributary 6B 
REACH: Tributary 68 DS RS: 0.164 

INPUT 
Description: - 

Station Elevation Data num= 2 3 
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
9748 2154 9780.13 2152 9799.16 2152 9950 2154 9965.59 2152 

9972.12 2150 9987.27 2150 10005.1 215210130.58 215410256.45 2154 
10296.87 215210362.64 215010396.89 215010541.16 215010542.01 2150 
10565.91 215210587.76 215210613.89 215010648.62 215010661.41 2152 
10709.36 215410758.51 215410970.63 2152 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 
9748 .06 9965.59 .042 10005.1 .06 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9748U.130.58 140 145 150 .1 .3 

Blocked Obstructions num= 2 
Sta L Sta R Elev Sta L Sta R Elev 
9748 9950 2156 1013410970.63 2156 

CROSS SECTION OUTPUT Profile #PF 1 

E.G. Elev (ft) 
Vel Head (ft) 
W.S. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C & E Loss (ft) 

Element Left OB 
Wt. n-Val. 
Reach Len. (ft) 140.00 
Flow Area (sq ft) 
Area (sq ft) 
Flow (cfs) 
Top Width (ft) 
Avg. Vel. (ft/s) 
Hydr. Depth (ft) 
Conv. (cfs) 
Wetted Per. (ft) 
Shear (lb/sq it) 
Stream Power (lb/ft s) 
Cum Volume (acre-ft) 
Cum SA (acres) 

Channel Right OB 
0.044 

145.00 150.00 
152.18 
152.18 
921.00 

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

CROSS SECTION OUTPUT Profile #PF 2 

E.G. Elev (ft) 
Vel Head (ft) 

2153.76 Element Left 02 Channel Right OB 
0.57 Wt. n-Val. 0.044 
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W.S. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ftl 
M i n C h E l  (ft) 
Alpha 
Frctn Loss (ft) 
C & E Loss (ft) 

T-6b 
Reach Len. (ft) 
Flow Area (sq ft) 
Area (sq ft) 
Flow (cfs) 
Top Width (ftl 
Avg. Vel. (ft/s) 
Hydr. Depth (ft) 
Conv. (cfs) 
Wetted Per. (ft) 
Shear (lb/sq ft) 
Stream Power (lb/ft s) 
Cum Volume (acre-f t) 
Cum SA (acres) 

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

FLOW DISTRIBUTION OUTPUT Profile #PF 1 

Left Sta Right Sta Flow Area W.P. % Conv. Hydr D. Velocity 
(ftl ( ft) (cfs) (sq ft) (ft) (ft) , ,(ft/~) 
9875.53 10003.05 812.94 104.74 47.25 88.27 2.24 7.76 
10003.05 RB 10130.58 108.06 47.44 77.02 11.73 0.62 2.28 

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

FLOW DISTRIBUTION OUTPUT Profile #PF 2 

Left Sta Right Sta Flow Area W.P. % Conv. Hydr D. Velocity 
(£ti (ft) (cfs) (sq ft) (ft) (ft) (ft/s) 
9875.53 10003.05 812.94 104.74 47.25 88.27 2.24 7.76 
10003.05 RB 10130.58 108.06 47.44 77.02 11.73 0.62 2.28 

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

CROSS SECTION RIVER: Tributary 6B 
REACH: Tributary 6B DS RS: 0.137 

INPUT 
Description: 
Station Elevation Data num= 2 1 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
9733 2150 9780 2150 9900 2151 10018 2150 10033 2148 
10050 2148 10058 2150 10068 2152 10118 2154 10200 2154 
10220 2152 10250 2150 10385 2148 10405 2148 10450 2150 
10520 2150 10550 2160 10680 2160 10700 2158 10720 2156 
10750 2154 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 
9733 .06 9900 .042 10068 .06 

Bank Sta: Left Right Coeff Contr. Expan. 
9900 10068 .1 .3 

Blocked Obstructions num= 2 
Sta L Sta R Elev Sta L Sta R Elev 
9733 9900 2160 10118 10750 2160 

CROSS SECTION OUTPUT Profile #PF 1 

E.G. Elev (ft) 
Vel Head (ft) 
W.S. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 

Element 
Wt. n-Val. 
Reach Len. (ft) 
Flow Area (sq ft) 
Area (sq f:) 
Flow (cfs) 
Top Width (ft) 
Avg. Vel. (ft/s) 
Hydr. Depth (ft) 
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T-6b 
Conv. T o t a l  ( c f s )  7517 .5  Conv.  ( c f s )  
L e n g t h  Wtd. ( f t )  We t t ed  P e r .  ( f t )  
Min Ch E l  ( f t )  2148 .00  S h e a r  ( l b / s q  f t )  
A lpha  1 . 0 0  S t r e a m  Power ( l b / f t  s )  
F r c t n  L o s s  ( f t )  Cum Volume ( a c r e - f t )  
C  & E L o s s  ( f t )  Cum SA ( a c r e s )  

CROSS SECTION OUTPUT P r o f i l e  #PF 2  

L e f t  0 8  Channel  R i g h t  OB 
0 .042  

E . G .  E l e v  ( f t )  
Ve l  Head ( f t )  
W.S. E l e v  ( f t )  
C r i t  W.S. ( f t )  
E.G. S l o p e  ( f t / f t )  
Q T o t a l  ( c f s )  
Top Wid th  ( f t )  
Ve l  T o t a l  ( f t / s )  
Max Ch l  Dpth  ( f t )  
Conv.  T o t a l  ( c f s )  
L e n g t h  Wtd. ( f t )  
Min Ch E l  ( f t )  
Alpha  
F r c t n  L o s s  ( f t )  
C & E  L o s s  ( f t )  

E l emen t  
W t .  n-Val.  
Reach Len.  ( f t )  
Flow Area  ( s q  f t )  
Area  ( s q  f t )  
Flow ( c f s )  
Top Width  ( f t )  
Avg. V e l .  ( f t / s )  
Hydr .  Depth  ( f t )  
Conv.  ( c f s )  
We t t ed  P e r .  ( f t )  
S h e a r  ( l b / s q  f t )  
S t r e a m  Power ( l b / f t  s )  
Cum Volume ( a c r e - f t )  
Cum SA ( a c r e s )  

FLOW DISTRIBUTION OUTPUT P r o f i l e  #PF 1 

Hydr D .  V e l o c i t y  
( f  t ) ( f t / s )  
0 . 44  2 . 0 6  
0 . 9 2  3 . 3 5  
2 . 2 3  6 . 0 2  

L e f t  S t a  R i g h t  S t a  Flow Area  W.P- " s o n v .  
( f t )  ( f t )  (C fS )  ( s q  f t )  ( f t )  
LB 9900.00  9956 .00  5 0 . 8 6  2 4 . 7 3  5 6 . 2 1  5 . 5 2  
9956 .00  10012 .00  172 .06  5 1 . 3 1  56 .00  1 8 . 6 8  
10012 .00  RB 10068 .00  698 .07  1 1 5 . 8 7  5 2 . 5 2  7 5 . 8 0  

FLOW DISTRIBUTION OUTPUT P r o f i l e  #PF 2  

L e f t  S t a  R i g h t  S t a  Flow Area  W.P. % Conv. 
( f t )  ( f t )  ( c f s )  ( s q  f t )  ( f t )  
LB 9900 .00  9956 .00  5 0 . 8 6  24 .73  5 6 . 2 1  5 .52  
9956.00  10012.00  1 7 2 . 0 6  5 1 . 3 1  56 .00  1 8 . 6 8  
10012.00  RB 10068 .00  698.07  1 1 5 . 8 7  52 .52  7 5 . 8 0  

Hydr D .  V e l o c i t y  
( f t )  ( f t / s )  

SUMMARY OF MANNING'S N VALUES 

Reach  R i v e r  S t a .  

T r i b u t a r y  6B Nor 
T r i b u t a r y  6B Nor 
T r i b u t a r y  6B Nor 
T r i b u t a r y  6B Sou 
T r i b u t a r y  69  Sou 
T r i b u t a r y  6B DS 
T r i b u t a r y  6B DS 
T r i b u t a r y  6B DS 
T r i b u t a r y  6B DS 
T r i b u t a r y  68  DS 
T r i b u t a r y  6B DS 
T r i b u t a r y  6B DS 
T r i b u t a r y  6B DS 
T r i b u t a r y  6B DS 
T r i b u t a r y  6B DS 
T r i b u t a r y  6B DS 
T r i b u t a r y  6B DS 
T r i b u t a r y  6B DS 
T r i b u t a r y  6B DS 
T r i b u t a r y  6B DS 
T r i b u t a r y  68  DS 

. 0  65 

. 065  

. 065  

.065  

. 0  65 

. 0  65 

. 0  65 

. 0  65 

. 0  65 
C u l v e r t  

. 0 6 5  

. 065  
, 0 5 5  
.065  
. 065  
. 065  
. 0 6 5  
. 065  
. 065  
. 0  65 
. 065  

. 042  . 0 6 5  

.012  , 0 6 5  
, 0 4 2  . 0 6 5  
.047  . 065  
. 013  . 0  65 
, 0 4 2  . 0 6 5  
.012  . 0 6 5  
.042  , 0 6 5  
. 0 4 3  . 0 6 5  
. 032  . 065  
.042 , 0 6 5  
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T r i b u t a r y  68 DS 
T r i b u t a r y  6B DS 
T r i b u t a r y  6B DS 
T r i b u t a r y  6B DS 
T r i b u t a r y  6B DS 
T r i b u t a r y  6B DS 
T r i b u t a r y  6B DS 
T r i b u t a r y  68 DS 

SUMMARY OF REACH LENGTHS 

River :  T r i b u t a r y  6B 

Reach River  S t a .  

T r i b u t a r y  6B Nor 
T r i b u t a r y  6B Nor 
T r i b u t a r y  68 Nor 
T r i b u t a r y  68 Sou 
T r i b u t a r y  6B Sou 
T r i b u t a r y  6B DS 
T r i b u t a r y  6B DS 
T r i b u t a r y  6B DS 
T r i b u t a r y  6B DS 
T r i b u t a r y  6B DS 
T r i b u t a r y  6B DS 
T r i b u t a r y  6B DS 
T r i b u t a r y  6B DS 
T r i b u t a r y  6B DS 
T r i b u t a r y  6B DS 
T r i b u t a r y  6B DS 
T r i b u t a r y  6B DS 
T r i b u t a r y  6B DS 
T r i b u t a r y  6B DS 
T r i b u t a r y  6B DS 
T r i b u t a r y  6B DS 
T r i b u t a r y  6B DS 
T r i b u t a r y  68 DS 
T r i b u t a r y  6B DS 
T r i b u t a r y  6B DS 
T r i b u t a r y  68 DS 
T r i b u t a r y  6B DS 
T r i b u t a r y  6B DS 
T r i b u t a r y  6B DS 

L e f t  

430 
170 
210 
500 
200 
270 

319.14 
286.92 
67.19 

C u l v e r t  
186.94 
457.81 

365 
430 

437.48 
352.32 
326.01 
496.45 
526.36 
431.87 
497.04 
541.07 

390 
267.07 
330.3 
550.41 
556.58 

140 

Channel 

SUMMARY OF CONTRACTION AND EXPANSION COEFFICIENTS 
River :  T r i b u t a r y  68 

Reach River  S t a .  C o n t r .  Expan 

T r i b u t a r y  6B Nor 
T r i b u t a r y  6B Nor 
T r i b u t a r y  6B Nor 
T r i b u t a r y  6B Sou 
T r i b u t a r y  68 Sou 
T r i b u t a r y  6B DS 
T r i b u t a r y  68 DS 
T r i b u t a r y  6B DS 
T r i b u t a r y  6B DS 
T r i b u t a r y  6B DS 
T r i b u t a r y  6B DS 
T r i b u t a r y  6B DS 
T r i b u t a r y  6B DS 
T r i b u t a r y  6B DS 
T r i b u t a r y  68 DS 
T r i b u t a r y  68 DS 
T r i b u t a r y  68 DS 

.l 

.1 

.1 

.1 

. 3  
C u l v e r t  

. 3  

.1 

.1 

.5 

.3 

. 3  

.3 

.3 

. 3  

. 3  
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T r i b u t a r y  6B DS 
T r i b u t a r y  6B DS 
T r i b u t a r y  68 DS 
T r i b u t a r y  6B DS 
T r i b u t a r y  6B DS 
T r i b u t a r y  68 DS 
T r i b u t a r y  6B DS 
T r i b u t a r y  6B DS 
T r i b u t a r y  6B DS 
T r i b u t a r y  6B DS 
T r i b u t a r y  6B DS 
T r i b u t a r y  6B DS 
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I Station (ft) 



TRIBUTARY 6B FLOODPLAIN DELINEATION New Weir Breakout 
River = Tributary 6B Reach = Tributary 6B DS RS = 1.480 

Station (ft) . - 





TRIBUTARY 6B FLOODPLAIN DELINEATION New Weir Breakout I 
River = Job1 Reach  = South Reach  RS = 1.799 

,035 ?- ,065 

EG i PF 1 

EG PF 2 

Crit PF 1 
-- A- 

WSPF2  

WS PF 1 
A 

Crit PF 2 
__.- 

Ground 

Bank S t a  

I 
I 
1 

I 

I 

1 
2300 I I 3 -1 r ( - 1  I , 

9700 9800 9900 
1 

10000 
I 

101 00 10200 10300 

Station (ft) 



TRIBUTARY 6B FLOODPLAIN DELINEATION New Weir Breakout 
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TRIBUTARY 6B FLOODPLAIN DELINEATION New Weir Breakout 
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TRIBUTARY 6B FLOODPLAIN DELINEATION New Weir Breakout 
R~ver = Job1 Reach = DS Reach RS = 1.483 
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TRIBUTARY 6B FLOODPLAIN DELINEATION New Weir Breakout 
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TRIBUTARY 6B FLOODPLAIN DELINEATION New Weir Breakout 
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TRIBUTARY 69 FLOODPLAIN DELINEATION New Weir Breakout 
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TRIBUTARY 6B FLOODPLAIN DELINEATION New Weir Breakout 
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TRIBUTARY 6B FLOODPLAIN DELINEATION New Weir Breakout 
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TRIBUTARY 6B FLOODPLAIN DELINEATION New Weir Breakout 
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* HEC-2 WATER SURFACE PROFILES * 
U.@ ARMY CORPS OF ENGINEERS x 

. JHOLOGIC ENGINEERING CENTER * 
* Version 4.6.2; May 1991 * 

609 SECOND STREET, SUITE D ?t 

* * 
DAVIS, CALIFORNIA 95616-4687 * 

* RUN DATE 28JANOO TIME 13:31:58 * 
(916) 756-1104 * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

1 
28JANOO 13:31:58 

PAGE 1 
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THIS RUN 
EXECUTED 28JAN00 13:31:58 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
HEC-2 WATER SURFACE PROFILES 

Version 4.6.2; May 1991 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

SPLIT FLOW BEING PERFORMED 
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28JANOO 13:31:58 
PAGE 2 

T 1 PAZ-MC-18 
T2 SKUNK CREEK TRIBUTARIES FLOODPLAIN DELINEATION 
T 3 TRIBUTARY 6B. USED TO CALIBF?ATE WITH THE HEC-MODEL 

J1 ICHECK INQ NINV IDIR STRT METRIC HVINS Q WSEL 
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THIS RUN 
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HEC-2 WATER SURFACE PROFILES 

Version 4.6.2; May 1991 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
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TRIBUTARY 6B. USED TO C 

SUMMARY PRINTOUT TABLE 150 

S ECNO XLCH ELTRD ELLC ELMIN Q CWSEL CRIWS EG 
10*KS VCH AREA -0 1K 



I 

2 8JANOO 13:31:58 
PAGE 4 

TRIBUTARY 6B. USED TO C 

qTT"""/IARY PRINTOUT TABLE 15 0 
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I FEDERAL EMERGENCY MANAGEMENT AGENCY I 0.M.B No. 3067-0148 I 
REVISION REQUESTER AND COMMUNITY OFFICIAL I Expires April 30, 2001 

Public reporting burden for this form is estimated to average 2.13 hours per response. The burden estimate includes the 
time for reviewing instructions, searching existing data sources, gathering and maintaining the needed data, and 

this form. 

1. REQUESTED RESPONSE FROM FEMA 

This request is for a: 

CLOMR A letter from FEMA commenting on whether a proposed project, if built as proposed, would justify a map 
revision, or proposed hydrology changes (See 44 CFR Ch. 1, Parts 60,65 & 72). 

C] LOMR A letter from FEMA officially revising the current NFlP map to show the changes to floodplains, 
floodway or flood elevations. LOMRs typically decrease flood hazards. (See 44 CFR Ch. 1 Parts 60 & 65.) 

€4 Other Describe: Initial Study 

2. OVERVIEW 

1. The basis for this revision request is (are): (check all that apply) I 
Physical Change Improved MethodologyIData C] Floodway Revision I 

IXI Other Describe: Initial Study 
Note: A photograph is not required, but is very helpful during review. 

2. Flooding Source: Skunk Creek Tributarv 12 

I 3. Project Namelldentifier: Topoqrauhic Mauuinq and Floodplain Delineation Studv for Tributaries to Skunk Creek 

4. FEMA zone designations affected: X 
(example: A, AH, AO, A1-A30, A99, AE, V, V1-V30, VE, B, C, D, X) 

5. The NFlP map panel(s) affected for all impacted communities is (are): 

Community No. I Community Name I State I Map No. I Panel No. I Effective 

-- 

6. The area of revision encompasses the following types of flooding and structures. Check all that apply. 

Ex: 480301 
480287 

040037 

El Riverine 
Coastal 
Alluvial fan 
Shallow Flooding (e.g. Zones A 0  and AH) 
Lakes 

n Other (describe) 

Katy, City 
Harris County 
Unincorporated Maricopa County 

Tvpes of Floodinq 

Channelization 
LeveeIFloodwall 

€4 BridgeICulvert 
!I Dam 

Fill 
n Other (describe) 

Structures 

b PLEASE REFER TO THE INSTRUCTIONS FOR THE APPROPRIATE MAILING ADDRESS 1 

TX 
TX 
AZ 

FEMA Form 81-89 Revision Requester and Community Official Form 

480301 
48201 C 
0401 3C 

MT-2 Form 1 Page 1 of 2 

0005D 
0220G 
0390E 

Date 
02/08/83 
09/28/90 
12/3/93 



4. ENCROACHMENT INFORMATION 
1. Does the State have jurisdiction over the floodway or its adoption by communities participating in the NFIP? 

Yes IXI No 

If Yes, attach a copy of a letter notifying the appropriate State agency of the floodway revision and documentation of the 1 approval o f  the revised floodway by the appropriate State agency. 

I 2. Does the development in the floodway cause the 1% annual chance (base) elevation to increase at any location by more than 
0.000 feet? [7 Yes No IXI N/A 

3. Does the cumulative effect of all development that has occurred since the effective SFHA was originally identified cause the base 
flood elevation to increase at any location by more than one foot (or other increase limit if community or state has adopted more 
stringent criteria - even if a floodway has not been delineated by FEMA)? Yes No 

If the answer to  either items i s  Yes, please attach documentation that all requirements o f  Section 65.12 of the NFlP 
regulations have been met, regarding evaluation o f  alternatives, notice t o  individual legal property owners, concurrence of 
CEO, and certification that no insurable structures are impacted. 

5. MAINTENANCE RESPONSIBILITY 
The community is willing to assume responsibility for performing overseeing compliance with the maintenance 
and operation plans of the 

(Name) 
flood control structure. If not performed promptly by an owner other than the community, the community will provide the necessary 
services without cost to the Federal government. 

1 Operation and maintenance plans are attached. Yes No @ NIA I 
6. REVIEW FEE 

I 
The review fee for the appropriate request category has been included. Yes Fee amount: $ 

OR 
4 This request is based on a federally sponsored flood-control project where 50 percent or more of the project's cost is federally 

sponsored, or the request is based on detailed hydrologic and hydraulic studies conducted by Federal, State, or local agencies to 
-replace approximate studies conducted by FEMA and shown on the effective FIRM; thus the project is fee exempt. I yes 

Please see Instructions for Fee Amounts I - - 

7. SIGNATURE 

conditions in the community. 

Signature of Community Official 

Bart S. Beroendahl P.E. 
Proiect Manaaer 
Printed Name and Title of Revision Requester 

Tetra Tech ISGlSimons Li and Associates 
Company Name 

Michael S. Ellaood P.E. 
Chief Enaineer and General Manaaer 
Printed Name and Title of Community Official 

I I Maricopa Countv. AZ 
Community Name 

Telephone No.: 602-629-1 100 Date: 7-1068 Telephone No.: 602-506-1501 Date: 

CERTIFICATION BY REGISTERED PROFESSIONAL Check which forms have been included with this request 

This certification Form Name and (Number) Reauired if ...... 
Hydrologic (3) new or revised discharges 

[X1 Hydraulic (4) new or revised water-surface elevations 
[XI Mapping (5) RoodplainMoodway changes 

Channelization (6) channel is modified 
Bridge1Culvet-t (7) additionlrevision of bridgelculvert 

Bart S. Beraendahl P.E. Proiect Manaaer LeveelFloodwall (8) additionlrevision of leveelfloodwall 
'rinted Name and Title of Revision Requester Coastal (9) new or revised coastal elevations 

I Registr No. 28660 Expires (Date) 3/31/01 State 

Type of LicenselExpertise: Civil Enaineer 

0 Coastal Structures (10) additionlrevision of coastal structure 
Dam (11) additionlrevision of dam 
Alluvial Fan (12) structures proposed on alluvial fan 

FEMA Form 81-89 Revision Requester and Community Official Form MT-2 Form 1 Page 2 of 2 



I FEDERAL EMERGENCY MANAGEMENT AGENCY I 0.M.B No. 3067-0148 1 
RlVERlNE HYDRAULIC ANALYSIS I Expires April 30,2001 

PUBLIC BURDEN DISCLOSURE NOTICE 
burden estimate includes the time 

data, and completing and reviewing 

this form. I 
Note: Fill out one fo ach flooding source studied 

Community Name: Unincor~orated Marico~a Countv, AZ I 
I Flooding Source: Skunk Creek Tributarv 12 I 

Project Namelldentifier: Topoqra~hic Ma~Dinq and Flood~lain Delineation Studv for Tributaries to Skunk Creek I 
1. REACH TO BE REVISED 

Describe the limits of the revision OR submit a copy of the FIRM w~th the revision area clearly highlighted. 
Copy of FIRM(s) attached depicting area of the revision (highlighted, or circled)? €3 Yes 

I Downstream Limit: Skunk Creek Main Stem Confluence I 
Upstream Limit: Tonto National Forest Boundary I 

2. MODELS SUBMITTED 

e for each of the models 

submitted. See instructions for 

odel. This is required to assure that the effective models input data has been transferred correctly to the requester's equipment and 
to assure that the revised data will be integrated into the effective data to provide a continuous FIS model upstream and downstream 
of the revised reach. 

2. Corrected Effective Model Natural File Name [7 Floodway File Name 
The Corrected Effective model is the model that corrects any errors that occur in the Duplicate Effective model, adds any additional 
cross sections to the Duplicate Effective model, or incorporates more detailed topographic information than that used in the currently 
effective model. The Corrected Effective model must not reflect any man-made physical changes since the date of the effective model. 
An error could be a technical error in the modeling procedures, or any construction in the floodplain that occurred prior to the date of 
the effective model but was not incorporated into the effective model. 

3. Existinq or Pre-Project Conditions Model Natural File Name T 12 PF#I a Floodway File Name T 12 PF#2 
The Duplicate Effective model or Corrective Effective model is modified to produce the Existing or Pre-Project Conditions model to 
reflect any modifications that have occurred within the floodplain since the date of the Effective model but prior to the construction of 
the project for which the revision is being requested. If no modification has occurred since the date of the effective model, then this 
model would be identical to the Corrected Effective model or Duplicate Effective model. 

4. Revised or Post-Project Conditions Model [7 Natural File Name Floodway File Name 
The Existing or Pre-Project Conditions model (or Duplicate Effective model or Corrected Effective model, as appropriate) is revised to 
reflect revised or post-project conditions. This model must incorporate any physical changes to the floodplain since the effective model 
was produced as well as the effects of the project. When the request is for the proposed project this model must reflect proposed I conditions. 

' 5. Other - Please attach a sheet describing all other models submitted along with the file names. Natural [7 Floodway 

I PLEASE REFER T O  THE INSTRUCTIONS FOR THE APPROPRIATE MAILING ADDRESS 

FEMA Form 81-89C Riverine Hydraulic Analysis Form MT-2 Form 4 Page 1 of 2 



3. STARTING WATER-SURFACE ELEVATIONS 

I Explain how they were determined. Explanation Attached? [XI Yes No i 
NOTE: If the effective study is an approximate study, the slopelarea method is recommended. I 

For detailed analysis studies, using a known water-surface elevation is recommended. I 
4. RESULTS (from the model used to  revise the 100-year water surface elevations) 

) If the results indicate any of the following, attach an explanation - to this form, or to the hydraulic model printout- as to the 1 
reasonableness of the situation. I 

Supercritical depth [ql Critical Depth Drawdowns [7 Negative Floodway Surcharges 

[7 Floodway Surcharges Greater Than Maximum Allowed by Community/State 

Water surface elevations higher than the end points of cross sections. 

Floodway discharge is different than the Natural 100-year (base) flood discharge. 

Project causes 100-year floodplain or floodway elevations to increase (state if increases are located off the 
requester's property) 

Explanation attached with Form Explanation provided on attached printout 

If Hydraulic model used is HEC-2, has it been checked with FEMA'S CHECK-2 computer program? Yes No 
(see instructions for information on how to obtain CHECK-2) 

5. REVISED FlRMlFBFM AND FLOOD PROFILES 

1. Profile Transition I 
a. 100-Year Water-Surface Elevations - indicate the difference in water surface elevations where the project 100-year 

elevations tie into the existing 100-year water surface elevations at each end of the project. 
- I 

Downstream End within (feet) Upstream End within (feet) 
Cross-Section # Cross-Section # 

I b. Floodway Elevations - indicate the difference in water surface elevations where the project floodway elevations tie into 
the existing floodway water surface elevations at each end of the project. 

I Downstream End within (feet) Upstream End within (feet) 
Cross-Section # Cross-Section # 

c. Floodway widths - indicate the difference in floodway widths where the project floodway widths tie into the existing floodway 
width at each end of the project. 

Downstream End within (feet) Upstream End within (feet) 
Cross-Section # Cross-Section # 

I( 2. Profile Checklist (check box if information has been provided on profile) I 
The following information (unless in parentheses) must be included at the same scale as the existing profiles for this project: 

[ql Stream Name iq] Community Name [ql Corporate Limits labeled iq] Study limits labeled 

Confluences labeled [XI Channel Stationing [ql Streambed profiled [XI Cross Sections labeled 

5 HorizontalNertical Scales indicated [XI 100-year elevs profiled* 

iq] Road Crossings Labeled [7 Low Chord Elevations [ql Top of Road Elevations 

*All recurrence intervals in the effective study must also be profiled. 

Floodway Data Table 

Attach a Floodway Data Table for each cross section listed in the published Floodway Data table in the FIS report. 

u 
Floodway Data Table Attached (XI Yes C] Not Required I 

I I 
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1 FEDERAL EMERGENCY MANAGEMENT AGENCY I 0.M.B No. 3067-0148 I 
RlVERlNE 1 COASTAL MAPPING I Expires April 30, 2001 

PUBLIC BURDEN DISCLOSURE NOTICE 
Public reporting burden for this form is estimated to average 1.5 hours per response. The burden estimate includes the 

I 
time for reviewing instructions, searching existing data sources, gathering and maintaining the needed data, and 
completing and reviewing the form. Send comments regarding the accuracy of the burden estimate and any suggestions 
for reducing this burden to: Information Collections Management, Federal Emergency Management Agency, 500 C Street, 
S.W., Washington DC 20472; and to the Office of Management and Budget, Paperwork Reduction Project (3067-0148) 
Washington, DC 20503. 
You are not required to respond to this collection of information unless a valid OMB Control Number is displayed in the upper right corner of 
this fnrm 

Note: Fill out one form for each floodinu source studied 

I Community Name: Unicorporated Maricopa Countv. A2 I 
I Flooding Source: Skunk Creek Tributarv 12 I I Project Namelldentifier: To~oqraphic Map~inq and Floodplain Delineation Studv for Tributaries to Skunk Creek I 

This is a Manual [ql Digital submission. Digital map submissions may be used to update digital FIRMS (DFIRMs). For 
updating DFIRMs, these submissions must be coordinated with FEMA Headquarters as far in advance as possible. 

1. MAPPING CHANGES 
1. A topographic workmap must be submitted showing the following information (check NIA when not applicable): I 

I a. Revised approximate 100-year floodplain boundaries (Zone A) .............................................................. [7 Yes No [qj NIA 
b. Revised detailed 100- and 500-year floodplain boundaries. ................................................................ Yes No (XI NIA 
c. Revised floodway boundaries .................................................................. ........................................... Yes No [qj NIA 
d. Location and alignment of all cross sections with stationing control indicated. ....................................... [qj Yes No NIA 
e. Stream alignments, road alignments and dam alignments. .................................................................... [ql Yes 17 No NIA 
f. Current community boundaries. ............................................................................................................. [ql Yes No 17 NIA 
g. Effective 100- year floodplain and floodway boundaries from FIRMIFBFM reduced or 

enlarged to the scale of the topographic workmap ................................................................................... El Yes No [7 NIA 
h. Tie-ins between the effective and revised loo-, 500-year and floodway boundaries ............................... [ql Yes No NIA 
i. The requester's property boundaries and community easements ............................................................ [XI Yes 17 No 17 NIA 
j. The signed certification of a registered professional engineer ................................................................ [qj Yes 17 No [7 NIA 
k. Location and description of reference marks ........................................................................................... [qj Yes No C] NIA 
I. Vertical datum (example: NGVD, NAVD) ............................................................................................... [qj Yes No [7 NIA 
m. Coastal zone designations tie into adjacent areas not being revised ....................................................... 17 Yes No [qj NIA 
n. Location and alignment of all coastal transects used to revise the coastal analyze ................................. Yes [7 No [qj NIA 
o. V-zone has been delineated to extend landward to the heel of the primary frontal dune ......................... Yes No [ql NIA 

I If any items are marked No or NIA please attach an explanation. I 
2. What is the source and date of the updated topographic information (example: orthophoto maps, July 1985; filed survey, May 1979, 
beach profile, June 1987 etc.)? Field and Aerial Survev 1998 

3. What is the scale and contour interval of the following workmaps? 

Effective FIS Scale Contour Interval 

Revision Request Scale Contour Interval 

NOTE: Revised topographic information must be of equal or greater detail than effective. 

4. Attach an annotated FIRMIFBFM at the scale of the effective FIRMIFBFM showing the revised 100- and 500-year floodplain and the 
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2. EARTH FILL PLACEMENT 

1. The fill is: Existing Proposed I 
Has fill beentwill be placed in the regulatory floodway? Yes No 
If Yes, please attach completed Riverine Hydraulic Analysis Form (Form 4). 

Has fill beentwill be placed in floodway fringe (area between the floodway 
and 100-year floodplain boundaries)? C] Yes NO 

I If Yes, then complete A, B, C, and D below. 

a. Are fill slopes for granular materials steeper than one vertical 
on one-and-one-half horizontal? • Yes No 

If Yes, justify steeper slopes 

b. Is adequate erosion protection provided for fill slopes exposed to moving flood waters? (Slopes exposed to flows 
with velocities of up to 5 feet per second (fps) during the 100-year flood must, at a minimum, be protected by a cover 
of grass, vines, weeds, or similar vegetation; slopes exposed to flows with velocities greater than 5 fps during the 
100-year flood must, at a minimum, be protected by stone or rock riprap.) 

Yes 

If No, describe erosion protection provided 

c. Has all fill placed in revised 100-year floodplain been compacted to 95 percent of the maximum density obtainable 
with the Standard Proctor Test Method or acceptable equivalent method? C] Yes - No 

d. Can structures conceivably be constructed on the fill at any time in the future? Yes No 

If Yes, attach certification of fill compaction (item 3c. above) by the community's NFlP permit official, a registered 
professional engineer, or an accredited soils engineer in accordance with Subparagraph 65.5(a)(6) of the NFlP 
regulations. 

Fill certification attached [7 Yes No 

4. Has fill beenlwill be placed in a V zone? Yes No 

If Yes, is the fill protected from erosion by a flood control structure such as a revetment or seawall? 

Yes 

If Yes, attach the Coastal Structures Form (Form 10). 
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Public reporting burden for this form is estimated to average 2 hours per response. The burden estimate includes the 
time for reviewing instructions, searching existing data sources, gathering and maintaining the needed data, and 
completing and reviewing the form. Send comments regarding the accuracy of the burden estimate and any 
suggestions for reducing this burden to: Information Collections Management, Federal Emergency Management 
Agency, 500 C Street, S.W., Washington, DC 20472; and to the Office of Management and Budget, Paperwork 

Community Name: Unicor~orated Marico~a Countv, AZ 

Flooding Source: Skunk Creek Tributary 12 

Project Namelldentifier: Topoqraphic Mappinq and Floodplain Delineation Studv for Tributaries to Skunk Creek 

I. IDENTIFIER 

1. Name of structure (roadway, railroad, etc.): New River Road Double Barrel CMP Culvert 

/ 2. 
Location of bridgelculvert along flooding source (in terms of stream distance or cross-section identifier): 

0.409 
- 

3. This revision reflects (check one of the following): 

New bridgelculvert not modeled in the FIS 
I 

Modified bridgelculvert previously modeled in the FIS 
I 

New analysis of bridgekulvert previously modeled in the FIS 

4. Hydraulic model used to analyze the structure (e.g., HEC-2 with special bridge routine, WSPRO, HY8) 

HEC-RAS 

If different than hydraulic analysis for the flooding source, justify why the hydraulic analysis used for the flooding 'source could 
not analyze the structure(s). (Attach justification) 

Justification attached [7 Yes [7 No [XI NIA 

I PLEASE REFER TO THE INSTRUCTIONS FOR THE APPROPRIATE MAILING ADDRESS 1 
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2. DRAWING CHECKLIST 

Attach plans of the structure(s) certified by a registered professional engineer. The plan detail and information should 
include the following (check the boxes if the information has been provided): 

IX] Dimensions (height, width, span, radius, length) 

IX] Shape (culverts only) 

5 Material 

[XI Beveling or Rounding 

IX] Wing Wall Angle 

Low Chord Elevations - Upstream and Downstream 

IX] Top of Road Elevations - Upstream and Downstream 

IX] Structure lnvert Elevations - Upstream and Downstream 

IX] Stream Invert Elevations - Upstream and Downstream 

[XI Skew Angle 

[XI Cross-Section Locations 

IS] Distances Between Cross Sections 

Erosion Protection 

3. SEDIMENT TRANSPORT CONSIDERATIONS 

If there is any indication from historical records that sediment transport (including scour and deposition) can affect the 100-year 
(base flood) water-surface elevations; and/or based on the stream geomorphology, vegetative cover, development of the watershed 
and bank conditions, there is a potential for debris and sediment transport (including sewer and deposition) to affect the base flood 
elevations, then provide the following information (Check the box i f  provided): 

Estimated sediment load 

Method used to estimate sediment transport 

Method used to estimate scour and/or deposition 

Method used to revise hydraulic or hydrologic analysis (model) to account for sediment transport 
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I FEDERAL EMERGENCY MANAGEMENT AGENCY I 0.M.B No. 3067-0148 I 
REVISION REQUESTER AND COMMUNITY OFFICIAL I Expires April 30, 2001 

Public reporting burden for this form is estimated to average 2.13 hours per response. The burden estimate includes the 
' time for reviewing instructions, searching existing data-sources, gathering and maintaining the needed data, and 

I 
completing and reviewing the form. Send comments regarding the accuracy of the burden estimate and any suggestions 
for reducing this burden to: Information Collections Management, Federal Emergency Management Agency, 500 C Street, 
S.W., Washington DC 20472; and to the Office of Management and Budget, Paperwork Reduction Project (3067-0148), 
Washington, DC 20503. 
You are not required to respond to this collection of information unless a valid OMB Control Number is displayed in the upper right corner of 

1 this form. I 
I. REQUESTED RESPONSE FROM FEMA 

L 

This request is for a: 

CLOMR A letter from FEMA commenting on whether a proposed project, if built as proposed, would justify a map 
revision, or proposed hydrology changes (See 44 CFR Ch. 1, Parts 60.65 & 72). 

LOMR A letter from FEMA officially revising the current NFIP map to show the changes to floodplains, 
floodway or flood elevations. LOMRs typically decrease flood hazards. (See 44 CFR Ch. 1 Parts 60 & 65.) 

I N  Other Describe: Initial Studv 

I 1. The basis for this revision request is (are): (check all that apply) 

17 Physical Change Improved MethodologylData Floodway Revision 

N Other Describe: Initial Study 
Note: A photograph is not required, but is very helpful during review. 

2. Flooding Source: Skunk Creek Tributary 10B 
I 1 3. Project Nameildentifier: To~oara~hic Map~ina and Floodplain Delineation Studv for Tributaries to Skunk Creek 

I 4. FEMA zone designations affected: X 
(example: A, AH, AO, A1-A30, A99, AE, V, V1-V30, VE, B, C, D, X) 

I 5. The NFlP map panel(s) affected for all impacted communities is (are): 

6. The area of revision encompasses the following types of flooding and structures. Check all that apply. 

I T v ~ e s  of Floodinq Structures 

Riverine 
Coastal 
Alluvial fan 
Shallow Flooding (e.g. Zones A 0  and AH) 
Lakes 

Channelization 
LeveelFloodwall 
BridgelCulvert 

17 Dam 
Fill 

I PLEASE REFER TO THE INSTRUCTIONS FOR THE APPROPRIATE MAILING ADDRESS I 
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4. ENCROACHMENT INFORMATION 
b 

1. Does the State have jurisdiction over the floodway or its adoption by communities participating in the NFIP? 
[7 Yes IXI No 

If Yes, attach a copy of a letter notifying the appropriate State agency of the floodway revision and documentation of the I approval of  the revised floodway by the appropriate State agency. 

2. Does the development in the floodway cause the 1% annual chance (base) elevation to increase at any location by more than 
0.000 feet? Yes No [XI NIA 

3. Does the cumulative effect of all development that has occurred since the effective SFHA was originally identified cause the base 
flood elevation to increase at any location by more than one foot (or other increase limit if community or state has adopted more 
stringent criteria - even if a floodway has not been delineated by FEMA)? Yes No 

If the answer to  either items i s  Yes, please attach documentation that all requirements of Section 65.12 of the NFlP 
regulations have been met, regarding evaluation o f  alternatives, notice to  individual legal property owners, concurrence of 
CEO, and certification that no  insurable structures are impacted. 

5. MAINTENANCE RESPONSIBILITY 

flood control structure. If not performed promptly by an owner other than the community, the community will provide the necessary 
services without cost to the Federal government. 

I Operation and maintenance plans are attached. Yes No NIA I 
6. REVIEW FEE 

The review fee for the appropriate request category has been included. C] Yes Fee amount: $ 
OR 

This request is based on a federally sponsored flood-control project where 50 percent or more of the project's cost is federally 
sponsored, or the request is based on detailed hydrologic and hydraulic studies conducted by Federal, State, or local agencies to 
replace approximate studies conducted by FEMA and shown on the effective FIRM; thus the project is fee exempt. 

Yes 

Please see Instructions for Fee Amounts 
rl 

7. SIGNATURE 

Signature of Community Official 

Michael S. Ellaood P.E. 
Proiect Manaaer Chief Enqineer and General Manaqer 
Printed Name and Title of Revision Requester Printed Name and Title of Community Official 

Maricopa Countv, AZ 
Community Name 

Required if ...... 
new or revised discharges 
new or revised water-surface elevations 
floodplainlfloodway changes 

BridgelCulvert (7) additionlrevision of bridgelculvert 
Bart S. Berqendahl P.E. Proiect Manaqer LeveelFloodwall (8) additionlrevision of leveelfloodwall 
Printed Name and Title of Revision Requester new or revised coastal elevations 

Registr No. 28660 Expires (Date) 3/31/01 State & additionlrevision of dam 
Alluvial Fan (12) structures proposed on alluvial fan 

Type of LicenselExpertise: Civil Enaineer 
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I FEDERAL EMERGENCY MANAGEMENT AGENCY I 0.M.B No. 3067-0148 1 
RlVERlNE HYDRAULIC ANALYSIS 1 Expires April 30, 2001 

PUBLIC BURDEN DISCLOSURE NOTICE 

to: Information 
to the Office of 

Note: Fill out one form for each flooding source studied 
Community Name: Unicorporated Marico~a County, AZ I 

( Flooding Source: Skunk Creek Tributarv 10B I 
Project Namelldentifier: Topoqra~hic M a ~ ~ i n q  and Flood~lain Delineation Study for Tributaries to Skunk Creek 

1. REACH TO BE REVISED 
Describe the limits of the revision OR submit a copy of the FIRM with the revision area clearly highlighted. 
Copy of FIRM(s) attached depicting area of the revision (highlighted, or circled)? IX] Yes 

I Downstream Limit: Skunk Creek Main Stem 

Upstream Limit: I 
2. MODELS SUBMITTED 

e for each of the models 
input parameters used in 

s 3 and 4 described below 

, loo-, and 500-year multi-profile 

of the revised reach. 

2. Corrected Effective Model Natural File Name Floodway File Name 
The Corrected Effective model is the model that corrects any errors that occur in the Duplicate Effective model, adds any additional 
cross sections to the Duplicate Effective model, or incorporates more detailed topographic information than that used in the currently 
effective model. The Corrected Effective model must not reflect any man-made physical changes since the date of the effective model. 
An error could be a technical error in the modeling procedures, or any construction in the floodplain that occurred prior to the date of 
the effective model but was not incorporated into the effective model. 

3. Existina or Pre-Project Conditions Model Natural File Name T 10B PF#1 IX] Floodway File Name T 10B PF#2 
The Duplicate Effective model or Corrective Effective model is modified to produce the Existing or Pre-Project Conditions model to 
reflect any modifications that have occurred within the floodplain since the date of the Effective model but prior to the construction of 
the project for which the revision is being requested. If no modification has occurred since the date of the effective model, then this 
model would be identical to the Corrected Effective model or Duplicate Effective model. 

4. Revised or Post-Proiect Conditions Model Natural File Name Cj Floodway File Name 
The Existing or Pre-Project Conditions model (or Duplicate Effective model or Corrected Effective model, as appropriate) is revised to 
reflect revised or post-project conditions. This model must incorporate any physical changes to the floodplain since the effective model 
was produced as well as the effects of the project. When the request is for the proposed project this model must reflect proposed 
conditions. 

5. Other - Please attach a sheet describing all other models submitted along with the file names. Natural C] Floodway 

L PLEASE REFER T O  THE INSTRUCTIONS FOR THE APPROPRIATE MAILING ADDRESS 
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3. STARTING WATERSURFACE ELEVATIONS 

Explain how they were determined. Explanation Attached? [XI Yes No I I NOTE: If the effective study is an approximate study, the slopelarea method is recommended. 
For detailed analysis studies, using a known water-surface elevation is recommended. 

4. RESULTS (from the model used to  revise the 100-year water surface elevations) 

If the results indicate any of the following, attach an explanation - to  this form, or to the hydraulic model printout- as to the 
reasonableness of the situation. 

I [7 Supercritical depth [XI Critical Depth 17 Drawdowns Negative Floodway Surcharges I 
[7 Floodway Surcharges Greater Than Maximum Allowed by CommunityIState I 

I Water surface elevations higher than the end points of cross sections. I 
I Floodway discharge is different than the Natural 100-year (base) flood discharge. I 

Project causes 100-year floodplain or floodway elevations to increase (state if increases are located off the 
requester's property) 

I Explanation attached with Form Explanation provided on attached printout 

I If Hydraulic model used is HEC-2, has i t  been checked with FEMA'S CHECK-2 computer program? Yes No I ) (see instructions for information on how to obtain CHECK-2) I 
5. REVISED FlRMlFBFM AND FLOOD PROFILES 

I. Profile Transition I 
a. 100-Year Water-Surface Elevations - indicate the difference in water surface elevations where the project 100-year 

elevations tie into the existing 100-year water surface elevations at each end of the project. 
- I 

Downstream End within (feet) Upstream End within (feet) 
Cross-Section # Cross-Section # 

4 b. Floodway Elevations - indicate the difference in water surface elevations where the project floodway elevations tie into 
the existing floodway water surface elevations at each end of the project. I 
Downstream End within (feet) Upstream End within (feet) 

Cross-Section # Cross-Section # 

c. Floodway widths - indicate the difference in floodway widths where the project floodway widths tie into the existing floodway 
width at each end of the project. 

I 
Downstream End within (feet) Upstream End within (feet) 

Cross-Section # Cross-Section # 

2. Profile Checklist (check box if information has been provided on profile) 

The following information (unless in parentheses) must be included at the same scale as the existing profiles for this project: 

[XI Stream Name [XI Community Name Iql Corporate Limits labeled [XI Study limits labeled 

[7 Confluences labeled [XI Channel Stationing IX] Streambed profiled [XI Cross Sections labeled 

IX] HorizontalNertical Scales indicated [XI 100-year elevs profiled* 

Iql Road Crossings (X1 Labeled Low Chord Elevations [XI Top of Road Elevations 

*All recurrence intervals in the effective study must also be profiled. 

Floodway Data Table 

Attach a Floodway Data Table for each cross section listed in the published Floodway Data table in the FIS report. 

Floodway Data Table Attached [XI Yes Not Required 

I I 
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1 FEDERAL EMERGENCY MANAGEMENT AGENCY I 0.M.B No. 3067-0148 1 
RlVERlNE I COASTAL MAPPING I Expires April 30, 2001 

PUBLIC BURDEN DISCLOSURE NOTICE 
' Public reporting burden for this form is estimated to average I .5 hours per response. The burden estimate includes the 

time for reviewing instructions, searching existing data sources, gathering and maintaining the needed data, and 

I completing and reviewing the form. Send comments regarding the accuracy of the burden estimate and any suggestions 
for reducing this burden to: Information Collections Management, Federal Emergency Management Agency, 500 C Street, 
S.W., Washington DC 20472; and to the Office of Management and Budget, Paperwork Reduction Project (3067-0148), 
Washington, DC 20503. 

L I 

You are not required to respond to this collection of information unless a valid OMB Control Number is displayed in the upper right corner of 
I this form. I 

Note: Fill ou t  one form fo r  each f looding source studied 
b i 

I Community Name: Unicorporated Marico~a Countv, AZ I I Flooding Source: Skunk Creek Tributalv 10B 

Project Namelldentifier: To~oaraphic Mappina and Floodplain Delineation Study for Tributaries to Skunk Creek I 
This is a [7 Manual [XI Digital submission. Digital map submissions may be used to update digital FIRMS (DFIRMs). For 
updating DFIRMs, these submissions must be coordinated with FEMA Headquarters as far in advance as possible. 

1. MAPPING CHANGES 
1. A topographic workmap must be submitted showing the following information (check NIA when not applicable): I 1 a. Revised approximate IOO-year floodplain boundaries (Zone A) .............................................................. Yes No [ql NIA 
b. Revised detailed 100- and 500-year floodplain boundaries. ................................................................... Yes No [ql NIA 

................................................................................ c. Revised floodway boundaries .................................. Yes No IXI NIA 
d. Location and alignment of all cross sections with stationing control indicated. ....................................... [XI Yes No NIA 
e. Stream alignments, road alignments and dam alignments. ..................................................................... [XI Yes No NIA 
f. Current community boundaries. .............................................................................................................. [XI Yes No NIA 
g. Effective 100- year floodplain and floodway boundaries from FIRMIFBFM reduced or 

enlarged to the scale of the topographic workmap ................................................................................ iXj Yes [7 No NIA 
h. Tie-ins between the effective and revised loo-, 500-year and floodway boundaries ............................... [XI Yes [7 No t] NIA 
i. The requester's property boundaries and community easements ............................................................ (XI Yes No NIA 
j. The signed certification of a registered professional engineer ................................................................. [XI Yes [7 No NIA 
k. Location and description of reference marks .......................................................................................... [XI Yes No NIA 
I. Vertical datum (example: NGVD, NAVD) ................................................................................................ [XI Yes No NIA 
m. Coastal zone designations tie into adjacent areas not being revised ....................................................... Yes No [ql NIA 
n. Location and alignment of all coastal transects used to revise the coastal analyze ................................. Yes No It4 NIA 
o. V-zone has been delineated to extend landward to the heel of the primary frontal dune ......................... Yes No [ql NIA 

I if any items are marked No or NIA please attach an explanation. 

I 2. What is the source and date of the updated topographic information (example: orthophoto maps, July 1985; filed survey, May 1979, 
beach profile, June 1987 etc.)? Field and Aerial Survev 1998 

1 3: What is the scale and contour interval of the following workmaps? 

I Effective FIS 
Scale Contour Interval 

1 Revision Request Scale Contour Interval 

NOTE: Revised topographic information must be of equal or greater detail than effective. 

I 4. Attach an annotated FIRMIFBFM at the scale of the effective FIRMIFBFM showing the revised 100- and 500-year floodplain and the 
floodway boundaries and how they tie into those shown on the effective FIRMIFBFM downstream and upstream of the revisions or 
adjacent to the area of revision for coastal studies. FlRMlFBFM attached? [XI Yes c! No 

PLEASE REFER TO THE INSTRUCTIONS FOR THE APPROPRIATE MAILING ADDRESS 
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2. EARTH FILL PLACEMENT 

I 
1. The fill is: C] Existing Proposed 

Has fill beenlwill be placed in the regulatory floodway? Yes No 
If Yes, please attach completed Riverine Hydraulic Analysis Form (Form 4). 

Has fill beenlwill be placed in floodway fringe (area between the floodway 
and 100-year floodplain boundaries)? Yes No 

I If Yes, then complete A, B, C, and D below. 

a. Are fill slopes for granular materials steeper than one vertical 
on one-and-one-half horizontal? El Yes No 

If Yes, justify steeper slopes 

b. Is adequate erosion protection provided for fill slopes exposed to moving flood waters? (Slopes exposed to flows 
with velocities of up to 5 feet per second (fps) during the 100-year flood must, at a minimum, be protected by a cover 
of grass, vines, weeds, or similar vegetation; slopes exposed to flows with velocities greater than 5 fps during the 
100-year flood must, at a minimum, be protected by stone or rock riprap.) 

I Yes No 

I If No, describe erosion protection provided 

c. Has all fill placed in revised 100-year floodplain been compacted to 95 percent of the maximum density obtainable 
with the Standard Proctor Test Method or acceptable equivalerrt method? C] Yes No 

d. Can structures conceivably be constructed on the fill at any time in the future? Yes No 

1 If Yes, attach certification of fill compaction (item 3c. above) by the community's NFlP permit official, a registered 
professional engineer, or an accredited soils engineer in accordance with Subparagraph 65.5(a)(6) of the NFlP 

I regulations. 

I Fill certification attached Yes No 

Has fill been/will be placed in a V zone? 17 Yes No 

I If Yes, is the fill protected from erosion by a flood control structure such as a revetment or seawall? 

I Yes NO 

If Yes, attach the Coastal Structures Form (Form 10). 
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Community Name: Unicorporated Maricopa Countv. AZ 

Flooding Source: Skunk Creek Tributarv 10B 

Project Namelldentifier: Topoaraphic Maopina and Floodplain Delineation Studv for Tributaries to Skunk Creek 

1. IDENTIFIER 

1. Name of structure (roadway, railroad, etc.): New River Road Double Barrel CMP Culvert 

Location of bridgelculvert along flooding source (in terms of stream distance or cross-section identifier): 

0.11 - 

3. This revision reflects (check one of the following): 

IX] New bridgelculvert not modeled in the FIS 

I 
Modified bridgelculvert previously modeled in the FIS 

New analysis of bridgelculvert previously modeled in the FIS 

I 4. Hydraulic model used to analyze the structure (e.g., HEC-2 with special bridge routine, WSPRO, HY8) 

I HEC-RAS 

I If different than hydraulic analysis for the flooding source, justify why the hydraulic analysis used for the flooding source could 
not analyze the structure(s). (Aftach justification) 

Justification attached Yes No IX] NIA 

I PLEASE REFER TO THE INSTRUCTIONS FOR THE APPROPRIATE MAILING ADDRESS 1 
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2. DRAWING CHECKLIST 

Attach plans of the structure(s) certified by a registered professional engineer. The plan detail and information should 
include the following (check the boxes if the information has been provided): 

[XI Dimensions (height, width, span, radius, length) 

[XI Shape (culverts only) 

[XI Beveling or Rounding 

[XI Wing Wall Angle 

Low Chord Elevations - Upstream and Downstream 

[XI Top of Road Elevations - Upstream and Downstream 

IS] Structure Invert Elevations - Upstream and Downstream 

[X1 Stream Invert Elevations - Upstream and Downstream 

IX] Cross-Section Locations 

[XI Distances Between Cross Sections 

Erosion Protection 

If there is any indication from historical records that sediment transport (including scour and deposition) can affect the 100-year 
(base flood) water-surface elevations; andlor based on the stream geomorphology, vegetative cover, development of the watershed 
and bank conditions, there is a potential for debris and sediment transport (including sewer and deposition) to affect the base flood 
elevations, then provide the following information (Check the box if provided): 

Estimated sediment load 

Method used to estimate sediment transport 

Method used to estimate scour and/or deposition 

Method used to revise hydraulic or hydrologic analysis (model) to account for sediment transport 
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1 FEDERAL EMERGENCY MANAGEMENT AGENCY I 0.M.B No. 3067-0148 1 
REVISION REQUESTER AND COMMUNITY OFFICIAL I Expires April 30, 2001 

r 

Public reporting burden for this form is estimated to average 2.13 hours per response. The burden estimate includes the 
" time for reviewing instructions, searching existing data sources, gathering and maintaining the needed data, and 

completing and reviewing the form. Send comments regarding the accuracy of the burden estimate and any suggestions 

I for reducing this burden to: Information Collections Management, Federal Emergency Management Agency, 500 C Street, 
S.W., Washington DC 20472; and to the Office of Management and Budget, Paperwork Reduction Project (3067-0148), 
Washington, DC 20503. 
You are not required to respond to this collection of information unless a valid OM6 Control Number is displayed in the upper right corner of 
this form -. . . - . - . . . . . 4 

I. REQUESTED RESPONSE FROM FEMA 
I 

I This request is for a: 

C] CLOMR A letter from FEMA commenting on whether a proposed project, if built as proposed, would justify a map 
revision, or proposed hydrology changes (See 44 CFR Ch. 1, Parts 60,65 & 72). 

I C] LOMR A letter from FEMA officially revising the current NFlP map to show the changes to floodplains, 
floodway or flood elevations. LOMRs typically decrease flood hazards. (See 44 CFR Ch. 1 Parts 60 & 65.) 

I" Other Describe: Initial Study 

2. OVERVIEW 

1. The basis for this revision request is (are): (check all that apply) 

I Physical Change 
- 

Improved MethodologyIData Floodway Revision I 
I Other Describe: Initial Studv 

Note: A photograph is not required, but is very helpful during review. 

2. Flooding Source: Skunk Creek Tributary 10A I 

I 3. Project Namelldentifier: T0~0araphic Mappins and Floodolain Delineation Studv for Tributaries to Skunk Creek 

I 4. FEMA zone designations affected: X 
(example: A, AH, AO, A1-A30, A99, AE, V, V1-V30, VE, B, C, D, X) 

I 5 The NFlP map panel@) affected for all impacted communities is (are): 

Community No. I Community Name I State I Map No. I Panel No. I Effective 

1 6. The area of revision encompasses the following types of flooding and structures. Check all that apply. 

Ex: 480301 
480287 

040037 

Katy, City 
Hanis County 
Unincorporated Maricopa County 

I 

1 PLEASE REFER TO THE INSTRUCTIONS FOR THE APPROPRIATE MAILING ADDRESS I 

Tvoes of Floodinq 

El Riverine 
Coastal 
Alluvial fan 
Shallow Flooding (e.g. Zones A0  and AH) 
Lakes 
Other (describe) 

FEMA Form 81-89 Revision Requester and Community Official Form MT-2 Form 1 Page 1 of 2 

TX 
TX 
AZ 

Structures 

Channelization 
LeveeIFloodwall 

[XI BridgelCulvert 
Dam 
Fill 
Other (describe) 

480301 
48201 C 
0401 3C 

0005D 
0220G 
0390E 

Date 
02/08/83 
09/28/90 
12/3/93 



4. ENCROACHMENT INFORMATION 
1. Does the State have iurisdiction over the floodwav or its ado~t ion bv communities participatinq in the NFIP? 

Yes [XI No 

If Yes, attach a copy o f  a letter notifying the appropriate State agency o f  the floodway revision and documentation of the 
approval o f  the revised floodway by  the appropriate State agency. 

2. Does the development in the floodway cause the 1% annual chance (base) elevation to increase at any location by more than 
0.000 feet? C] Yes No IXI NIA 

3. Does the cumulative effect of all development that has occurred since the effective SFHA was originally identified cause the base 
flood elevation to increase at any location by more than one foot (or other increase limit if community or state has adopted more 
stringent criteria - even if a floodway has not been delineated by FEMA)? C] Yes (7 No 

If the answer t o  either items i s  Yes, please attach documentation that all requirements of Section 65.12 of the NFIP 
regulations have been met, regarding evaluation o f  alternatives, notice to  individual legal property owners, concurrence of 
CEO, and certification that no insurable structures are impacted. 

5. MAINTENANCE RESPONSIBILITY 
The community is willing to assume responsibility for performing overseeing compliance with the maintenance 1 
and operation plans of the 

(Name) 
flood control structure. If not performed promptly by an owner other than the community, the community will provide the necessary 
services without cost to the Federal government. I 

Operation and maintenance plans are attached. Yes No NIA I 
6. REVIEW FEE - 

L 

The review fee for the appropriate request category has been included. C] Yes Fee amount: $ 
OR 

This request is based on a federally sponsored flood-control project where 50 percent or more of the project's cost is federally 
sponsored, or the request is based on detailed hydrologic and hydraulic studies conducted by Federal, State, or local agencies to 
replace approximate studies conducted by FEMA and shown on the effective FIRM; thus the project is fee exempt. 
C] Yes 

Please see Instructions for Fee Amounts 

7. SIGNATURE 

Signature of Community Official 

Bart S. Beraendahl P.E. Michael S. Ellaood P.E. 
Proiect Manaaer Chief Enaineer and General Manaaer 
Printed Name and Title of Revision Requester Printed Name and Title of Community Official 

Tetra Tech ISGlSimons Li and Associates Marico~a Countv. AZ 
Community Name 

Form Name and (Number) Required if ...... 
new or revised discharges 
new or revised water-surface elevations 
floodplainlfloodway changes 

Channelization (6) channel is modified 
[yl BridgelCulvert (7) additionlrevision of bridgelculvert 

Bart S. Berqendahl P.E. Proiect Manacler LeveelFloodwall (8) additionlrevision of levee/floodwall 
"rinted Name and Title of Revision Requester new or revised coastal elevations 

[7 Coastal Structures (10) additionlrevision of coastal structure 
Registr No. 28660 Expires (Date) 3/31/01 State additionlrevision of dam 

[7 Alluvial Fan (12) structures proposed on alluvial fan 
Type of LicenselExpertise: Civil Enclineer 
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I FEDERAL EMERGENCY MANAGEMENT AGENCY I 0.M.B No. 3067-0148 i 
RlVERlNE HYDRAULIC ANALYSIS I Expires April 30, 2001 

PUBLIC BURDEN DISCLOSURE NOTICE 
burden estimate includes the time for 

data, and completing and reviewing the 
for reducing this burden to: Information 

Note: Fill out one form for each flooding source studied 
Community Name: Unicor~orated Maricosa Countv. AZ 

Flooding Source: Skunk Creek Tributarv 10A 

I Project Nameildentifier: To~oqra~h ic  Mappino and Floodolain Delineation Studv for Tributaries to Skunk Creek I 
1. REACH TO BE REVISED 

L 

Describe the limits of the revision OR submit a copy of the FIRM with the revision area clearly highlighted. 
Copy of FIRM(s) attached depicting area of the revision (highlighted, or circled)? 5 Yes 

Downstream Limit: Skunk Creek Main Stem I 
Upstream Limit: River Station 1 .I59 

2. MODELS SUBMITTED 

Requirements: for areas which have detailed flooding: 
Full input and output listings along with files on diskette for each of the models 
listed below (items 1-4) and a summary of the source of input parameters used in 
the models must be provided. The summary must-include a description of any 
changes made from model to model (e.g., Duplicate Effective model to Corrected 
Effective model). At a minimum, the Duplicate Effective (item 1) and the Revised or 
Post-Project Conditions (item 4) models must be submitted. See instructions for 
directions on when other models may be required. 

for areas which do not have detailed 
flooding: 
Only the 100-year (Base) flood profile is 
required. A hydraulic model is not required for 
areas which do not have detailed flooding; 
however, BFEs may not be added to the 
revised FIRM. If a hydraulic model is developed 
for the area, items 3 and 4 described below 

( must be submitted. 
If hydraulic models are not developed, hydraulic analyses (including all calculations) for existing or pre-project conditions 
and revised or post-project conditions must be submitted. 
1. Duplicate Effective Model Natural File Name Floodway File Name 
Copies of the hydraulic analysis used in the effective FIS, referred to as the effective models (lo-, 50-, loo-, and 500-year multi-profile 
runs and the floodway run) must be obtained and then reproduced on the requester's equipment to produce the Duplicate Effective 
model. This is required to assure that the effective models input data has been transferred correctly to the requester's equipment and 
to assure that the revised data will be integrated into the effective data to provide a continuous FIS model upstream and downstream 
of the revised reach. 

2. Corrected Effective Model Natural File Name Floodway File Name 
The Corrected Effective model is the model that corrects any errors that occur in the Duplicate Effective model, adds any additional 
cross sections to the Duplicate Effective model, or incorporates more detailed topographic information than that used in the currently 
effective model. The Corrected Effective model must not reflect any man-made physical changes since the date of the effective model. 
An error could be a technical error in the modeling procedures, or any construction in the floodplain that occurred prior to the date of 
the effective model but was not incorporated into the effective model. 

3. Existing or Pre-Proiect Conditions Model rn Natural File Name T 10A PF#1 rn Floodway File Name T 10A PF#2 
The Duplicate Effective model or Corrective Effective model is modified to produce the Existing or Pre-Project Conditions model to 
reflect any modifications that have occurred within the floodplain since the date of the Effective model but prior to the construction of 
the project for which the revision is being requested. If no modification has occurred since the date of the effective model, then this 
model would be identical to the Corrected Effective model or Duplicate Effective model. 

4. Revised or Post-Proiect Conditions Model Natural File Name Floodway File Name 
The Existing or Pre-Project Conditions model (or Duplicate Effective model or Corrected Effective model, as appropriate) is revised to 
reflect revised or post-project conditions. This model must incorporate any physical changes to the floodplain since the effective model 
was produced as well as the effects of the project. When the request is for the proposed project this model must reflect proposed 
conditions. 

5. Other - Please attach a sheet describing all other models submitted along with the file names. 17 Natural Floodway 

I PLEASE REFER T O  THE INSTRUCTIONS FOR THE APPROPRIATE MAILING ADDRESS 1 
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3. STARTING WATER-SURFACE ELEVATIONS 

Explain how they were determined. Explanation Attached? [XI Yes • No 1 
I NOTE: If the effective study is an approximate study, the slopelarea method is recommended. 

For detailed analysis studies, using a known water-surface elevation is recommended. 

4. RESULTS (from the model used t o  revise the 100-year water surface elevations) 

) If the results indicate any of the following, attach an explanation - to this form, or to the hydraulic model printout- as to the I I reasonableness of the situation. I 
Supercritical depth [XI Critical Depth Drawdowns Negative Floodway Surcharges I 
Floodway Surcharges Greater Than Maximum Allowed by CommunityIState I 
Water surface elevations higher than the end points of cross sections. I 
Floodway discharge is different than the Natural 100-year (base) flood discharge. I 
Project causes 100-year floodplain or floodway elevations to increase (state if increases are located off the 
requester's property) 

I Explanation attached with Form Explanation provided on attached printout I 
If Hydraulic model used is HEC-2, has it been checked with FEMA'S CHECK-2 computer program? , Yes No 
(see instructions for information on how to obtain CHECK-2) , 

5. REVISED FIRMIFBFM AND FLOOD PROFILES 

1 1. Profile Transition I 

I a. 100-Year Water-Surface Elevations - indicate the difference in water surface elevations where the project 100-year 
elevations tie into the existing 100-year water surface elevations at each end - of the project. 

Downstream End within (feet) Upstream End within (feet) 
Cross-Section # Cross-Section # 

! b. Floodway Elevations - indicate the difference in water surface elevations where the project floodway elevations tie into 
the existing floodway water surface elevations at each end of the project. I 
Downstream End within (feet) Upstream End within (feet) 

Cross-Section # Cross-Section # 

c. Floodway widths - indicate the difference in floodway widths where the project floodway widths tie into the existing floodway 
width at each end of the project. 

Downstream End within (feet) Upstream End within (feet) 
Cross-Section # Cross-Section # 

2. Profile Checklist (check box if information has been provided on profile) 

The following information (unless in parentheses) must be included at the same scale as the existing profiles for this project: 

[XI Stream Name Community Name [XI Corporate Limits labeled [XI Study limits labeled 

Confluences labeled [XI Channel Stationing Iql Streambed profiled [XI Cross Sections labeled 

[XI HorizontalNertical Scales indicated [XI 100-year elevs profiled* 

[XI Road Crossings [XI Labeled Low Chord Elevations IXi Top of Road Elevations 

*All recurrence intervals in the effective study must also be profiled. 

Floodway Data Table 

Attach a Floodway Data Table for each cross section listed in the published Floodway Data table in the FIS report. 

Floodway Data Table Attached [XI Yes Not Required 

I I 
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I FEDERAL EMERGENCY MANAGEMENT AGENCY I 0.M.B No. 3067-0148 I 
RIVERINE I COASTAL MAPPING I Expires April 30, 2001 

PUBLIC BURDEN DISCLOSURE NOTICE 
' Public reporting burden for this form is estimated to average 1.5 hours per response. The burden estimate includes the 

- -  -- 

Note: Fill out one form for each flooding source studied 
I i I Community Name: Unicoroorated Maricooa County, AZ I 
I Flooding Source: Skunk Creek Tributarv 10A 

I Project Namelldentifier: Tooooraohic Maooinq and Floodolain Delineation Study for Tributaries to Skunk Creek 

This is a Manual [XI Digital submission. Digital map submissions may be used to update digital FIRMS (DFIRMs). For 
updating DFIRMs, these submissions must be coordinated with FEMA Headquaders as far in advance as possible. 

1. MAPPING CHANGES 
I. A topographic workmap must be submitted showing the following information (check NIA when not applicable): I 
a. Revised approximate 100-year floodplain boundaries (Zone A) ............................................................ [7 Yes No 
b. Revised detailed 100- and 500-year floodplain boundaries. ................................................................... Yes No 
c. Revised floodway boundaries.: ................................................................................................................. Yes No 
d. Location and alignment of all cross sections with stationing control indicated. .......................................... Yes [7 No 
e. Stream alignments, road alignments and dam alignments. ................................................................... Yes No 
f. Current community boundaries. .............................................................................................................. [XI Yes [7 No 
g. Effective 100- year floodplain and floodway boundaries from FIRMIFBFM reduced or 

enlarged to the scale of the topographic workmap ................................................................................... [XI Yes No 
h. Tie-ins between the effective and revised loo-, 500-year and floodway boundaries .............................. [XI Yes [7 No 
i. The requester's property boundaries and community easements ............................................................ [Xj Yes No 
j. The signed certification of a registered professional engineer ................................................................. [XI Yes No 
k. Location and description of reference marks ........................................................................................ [XI Yes [7 No 
I. Vertical datum (example: NGVD, NAVD) ................................................................................................. [XI Yes C] No 
m. Coastal zone designations tie into adjacent areas not being revised ....................................................... Yes [7 No 
n. Location and alignment of all coastal transects used to revise the coastal analyze ................................. [7 Yes No 

......................... o. V-zone has been delineated to extend landward to the heel of the primary frontal dune Yes No 

IS] NIA 
IS] NIA 
IS] NIA 

NIA 
[7 NIA 
[7 NIA 

NIA 
NIA 
NIA 
NIA 

[7 NIA 
NIA 

[XI NIA 
NIA 
NIA 

I If any items are marked No or NIA please attach an explanation. I 
I 2. What is the source and date of the updated topographic information (example: orthophoto maps, July 1985; filed survey, May 1979, 

beach profile, June 1987 etc.)? Field and Aerial Survey 1998 I 1 3. What is the scale and contour interval of the following workmaps? I 
Scale - Contour Interval I 

Revision Request Scale Contour Interval 

NOTE: Revised topographic information must be of equal or greater detail than effective. 

4. Attach an annotated FIRMIFBFM at the scale of the effective FIRMIFBFM showing the revised 100- and 500-year floodplain and the 
floodway boundaries and how they tie into those shown on the effective FIRMIFBFM downstream and upstream of the revisions or 
adjacent to the area of revision for coastal studies. FlRMlFBFM attached? 5 Yes No 

PLEASE REFER TO THE INSTRUCTIONS FOR THE APPROPRIATE MAILING ADDRESS 

FEMA Form 81-89D Riverine 1 Coastal Mapping Form MT-2 Form 5 Page 1 of 2 



2. EARTH FILL PLACEMENT 

1. The fill is: Existing Proposed 

I " Has fill beentwill be placed in the regulatory floodway? C]  Yes I7 No 
If Yes, please attach completed Riverine Hydraulic Analysis Form (Form 4). 

Has fill beenlwill be placed in floodway fringe (area between the floodway 
and 100-year floodplain boundaries)? • Yes NO 

I If Yes, then complete A, B, C, and D below. 

a. Are fill slopes for granular materials steeper than one vertical 
on one-and-one-half horizontal? Yes No 

If Yes, justify steeper slopes 

b. Is adequate erosion protection provided for fill slopes exposed to moving flood waters? (Slopes exposed to flows 
with velocities of up to 5 feet per second (fps) during the 100-year flood must, at a minimum, be protected by a cover 
of grass, vines, weeds, or similar vegetation; slopes exposed to flows with velocities greater than 5 fps during the 
100-year flood must, at a minimum, be protected by stone or rock riprap.) 

I Yes NO 

If No, describe erosion protection provided 

I c. Has all fill placed in revised 100-year floodplain been compacted to 95 percent of the maximum density obtainable 
with the Standard Proctor Test Method or acceptable equivalent method? Yes No 

Can structures conceivably be constructed on the fill at any time in the future? Yes 17 No 

I If Yes, attach certification of fill compaction (item 3c. above) by the community's NFlP permit official, a registered 
professional engineer, or an accredited soils engineer in accordance with Subparagraph 65.5(a)(6) of the NFlP 
regulations. 

Fill certification attached Yes No 

4. Has fill beentwill be placed in a V zone? [7 Yes No 

If Yes, is the fill protected from erosion by a flood control structure such as a revetment or seawall? 

[7 Yes I7 No 

I If Yes, attach the Coastal Structures Form (Form 10). 
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Community Name: UnicorDorated MaricoDa Countv, AZ 

Flooding Source: Skunk Creek Tributaw 10A 

Project Namelldentifier: T o ~ o ~ r a ~ h i c  MapDincl and Flood~lain Delineation Studv for Tributaries to Skunk Creek 

I. IDENTIFIER I 

1. Name of structure (roadway, railroad, etc.): New River Road Double Barrel CMP Culvert 

2. Location of bridgelculvert along flooding source (in terms of stream distance or cross-section identifier): 

0.082 

3. This revision reflects (check one of the following): 

New bridgelculvert not modeled in the FIS 

Modified bridgelculvert previously modeled in the FIS 

New analysis of bridgelculvert previously modeled in the FIS 

4. Hydraulic model used to analyze the structure (e.g., HEC-2 with special bridge routine, WSPRO, HY8) 

HEC-RAS 

If different than hydraulic analysis for the flooding source, justify why the hydraulic analysis used for the flooding source could 
not analyze the structure(s). (Attach justification) 

Justification attached Yes No [XI NIA 

I PLEASE REFER TO THE INSTRUCTIONS FOR THE APPROPRIATE MAILING ADDRESS 1 
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Attach plans of the structure@) certified by a registered professional engineer. The plan detail and information should 
include the following (check the boxes if the information has been provided): 

[51 Dimensions (height, width, span, radius, length) 

IS] Shape (culverts only) 

H Material 

[51 Beveling or Rounding 

Wing Wall Angle 

Low Chord Elevations - Upstream and Downstream 

Top of Road Elevations - Upstream and Downstream 

rn Structure Invert Elevations - Upstream and Downstream 

rn Stream Invert Elevations - Upstream and Downstream 

[XI Skew Angle 

rn Cross-Section Locations 

Distances Between Cross Sections 

Erosion Protection 

3. SEDIMENT TRANSPORT CONSIDERATIONS 

If there is any indication from historical records that sediment transport (including scour and deposition) can affect the 100-year 
(base flood) water-surface elevations; and/or based on the stream geomorphology, vegetative cover, development of the watershed 
and bank conditions, there is a potential for debris and sediment transport (including sewer and deposition) to affect the base flood 
elevations, then provide the following information (Check the box i f  provided): 

Estimated sediment load 

Method used to estimate sediment transport 

Method used to estimate scour andlor deposition 

Method used to revise hydraulic or hydrologic analysis (model) to account for sediment transport 
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1 FEDERAL EMERGENCY MANAGEMENT AGENCY 1 0.M.B No. 3067-0148 1 
REVISION REQUESTER AND COMMUNITY OFFICIAL 1 Expires April 30, 2001 

Public reporting burden for this form is estimated to average 2.13 hours per response. The burden estimate includes the 
time for reviewing instructions, searching existing data sources, gathering and maintaining the needed data, and 

I 
completing and reviewing the form. Send comments regarding the accuracy of the burden estimate and any suggestions 
for reducing this burden to: Information Collections Management, Federal Emergency Management Agency, 500 C Street, 
S.W., Washington DC 20472; and to the Office of Management and Budget, Paperwork Reduction Project (3067-0148), 
Washington, DC 20503. 
You are not required to respond to this collection of information unless a valid OMB Control Number is displayed in the upper right corner of 

) this form. I 
I. REQUESTED RESPONSE FROM FEMA 

I i I This request is for a: I 
17 CLOMR A letter from FEMA commenting on whether a proposed project, if built as proposed, would justify a map 

revision, or proposed hydrology changes (See 44 CFR Ch. 1, Parts 60,65 & 72). I 
I 17 LOMR A letter from FEMA officially revising the current NFIP map to show the changes to floodplains, 

floodway or flood elevations. LOMRs typically decrease flood hazards. (See 44 CFR Ch. 1 Parts 60 & 65.) 

I" Other Describe: Initial Study 

2. OVERVIEW 

Physical Change Improved MethodologyIData Floodway Revision 

Describe: lnitial Study 

2. Flooding Source: Skunk Creek Tributarv 6C 

3. Project Namelldentifier: Topoqraphic Mappinq and Floodplain Delineation Studv for Tributaries to Skunk Creek 

4. FEMA zone designations affected: 3 
(example: A, AH, AO, A1-A30, A99, AE, V, V1-V30, VE, B, C, D, X) 

Channelization 
LeveelFloodwall 

Alluvial fan 
[7 Shallow Flooding (e.g. Zones A 0  and AH) 

I PLEASE REFER TO THE INSTRUCTIONS FOR THE APPROPRIATE MAILING ADDRESS 

FEMA Form 81-89 Revision Requester and Community Official Form MT-2 Form 1 Page 1 of 2 



4. ENCROACHMENT INFORMATION 
1. Does the State have jurisdiction over the floodway or its adoption by communities participating in the NFIP? 

Yes El No 

If Yes, attach a copy of a letter notifying the appropriate State agency o f  the floodway revision and documentation of the I approval o f  the revised floodway by the appropriate State agency. 

I 2. Does the development in the floodway cause the 1 % annual chance (base) elevation to increase at any location by more than 
0.000 feet? Yes No N/A 

3. Does the cumulative effect of all development that has occurred since the effective SFHA was originally identified cause the base 
flood elevation to increase at any location by more than one foot (or other increase limit if community or state has adopted more 
stringent criteria - even if a floodway has not been delineated by FEMA)? [7 Yes No 

If the answer to  either items is Yes, please attach documentation that all requirements of Section 65.12 of the NFIP 
regulations have been met, regarding evaluation o f  alternatives, notice t o  individual legal property owners, concurrence of 
CEO, and certification that no insurable structures are impacted. 

I 
5. MAINTENANCE RESPONSIBILITY 

1 The community is willing to assume responsibility for C ]  performing overseeing compliance with the maintenance I 
and operation plans of the 

(Name) 
flood control structure. If not performed promptly by an owner other than the community, the community will provide the necessary 
services without cost to the Federal government. 

Operation and maintenance plans are attached. Yes C ]  No NIA I 
- 6. REVIEW FEE 

I The review fee for the appropriate request category has been included. C ]  Yes Fee amount: $ 
OR 

This request is based on a federally sponsored flood-control project where 50 percent or more of the project's cost is federally 
sponsored, or the request is based on detailed hydrologic and hydraulic studies conducted by Federal, State, or local agencies to 
replace approximate studies conducted by FEMA and shown on the effective FIRM; thus the project is fee exempt. I yes 

Please see Instructions for Fee Amounts 

7.  SIGNATURE . . - . - . . . . . - - . - 

submitted in 
conditions in the community. 

Signature of Community Official 

I Bart S. Beraendahl P.E. 
Proiect Manaaer 
Printed Name and Title of Revision Requester 

I Tetra Tech ISGlSimons Li and Associates 
Companv Name 

Michael S. Ellaood P.E. 
Chief Enaineer and General Manaqer 
Printed Name and Title of Community Official 

I I Maricopa Countv. AZ 
Community Name . - 

Telephone No.: 602-629-1 100 Date: 7-/0-& Telephone No.: 602-506-1 501 Date: 

CERTlFlCATlON BY PEGISTERED PROFESSIONAL I Check which forms have been included with this request 

1 Bart S. Beraendahl P.E. Proiect Manaaer 
'rinted Name and Title of Revision Requester 

I Registr No. 28660 Expires (Date) 3/31/01 State a 
Type of LicenselExpertise: Civil Enaineer 

Form Name and (Number) Required if ...... 
Hydrologic (3) new or revised discharges 
Hydraulic (4) new or revised water-surface elevations 

• Mapping (5) floodplainlfloodway changes 
Channelization (6) channel is modified 
BridgelCulvert (7) additionlrevision of bridgelculvert 

[7 LeveelFloodwall (8) additionlrevision of leveelfloodwall 
[7 Coastal (9) new or revised coastal elevations 

Coastal Structures (10) additionlrevision of coastal structure 
Dam (11) additionlrevision of dam 
Alluvial Fan (12) structures proposed on alluvial fan 
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I FEDERAL EMERGENCY MANAGEMENT AGENCY I 0.M.B No. 3067-0148 1 
RlVERlNE HYDRAULIC ANALYSIS I Expires April 30, 2001 

PUBLIC BURDEN DISCLOSURE NOTICE 
burden estimate includes the time for 

data, and completing and reviewing the 
for reducing this burden to: Information 

I Flooding Source: Skunk Creek Tributaw 6C I 
Project Namelldentifier: Touoqra~hic MapDinq and Floodplain Delineation Studv for Tributaries to Skunk Creek I 

I. REACH TO BE REVISED 
Describe the limits of the revision OR submit a copy of the FIRM with the revision area clearly highlighted. 
Copy of FIRM(s) attached depicting area of the revision (highlighted, or circled)? !XI Yes 

I Downstream Limit: Skunk Creek Main Stem Confluence I 
Upstream Limit: River Station 0.923 I 

2. MODELS SUBMITTED 
Requirements: for areas which have detailed floodinq: 
Full input and output listings along with files on diskette for each of the models 
listed below (items 1-4) and a summary of the source of input parameters used in 
the models must be provided. The summary must include a description of any 
changes made from model to model (e.g., Duplicate Effective model to Corrected 
Effective model). At a minimum, the Duplicate Effective (item 1) and the Revised or 
Post-Project Conditions (item 4) models must be submitted. See instructions for 
directions on when other models may be required. 

for areas which do not have detailed 
flooding: 
Only the 100-year (Base) flood profile is 
required. A hydraulic model is not required for 
areas which do not have detailed flooding; 
however, BFEs may not be added to the 
revised FIRM. If a hydraulic model is developed 
for the area, items 3 and 4 described below - I must be submitted. 

If hydraulic models are not developed, hydraulic analyses (including all calculations) for existing or pre-project conditions 
and revised or post-project conditions must be submitted. 
1. Duplicate Effective Model Natural File Name Floodway File Name 
Copies of the hydraulic analysis used in the effective FIS, referred to as the effective models (lo-, 50-, loo-, and 500-year multi-profile 
runs and the floodway run) must be obtained and then reproduced on the requester's equipment to produce the Duplicate Effective 
model. This is required to assure that the effective models input data has been transferred correctly to the requester's equipment and 
to assure that the revised data will be integrated into the effective data to provide a continuous FIS model upstream and downstream 
of the revised reach. 

' 2. Corrected Effective Model rn Natural File Name Floodway File Name 
The Corrected Effective model is the model that corrects any errors that occur in the Duplicate Effective model, adds any additional 
cross sections to the Duplicate Effective model, or incorporates more detailed topographic information than that used in the currently 
effective model. The Corrected Effective model must not reflect any man-made physical changes since the date of the effective model. 
An error could be a technical error in the modeling procedures, or any construction in the floodplain that occurred prior to the date of 
the effective model but was not incorporated into the effective model. 

3. Existinq or Pre-Proiect Conditions Model [XI Natural File Name T 6C PF#I [XI Floodway File Name T 6C PF#2 
The Duplicate Effective model or Corrective Effective model is modified to produce the Existing or Pre-Project Conditions model to 
reflect any modifications that have occurred within the floodplain since the date of the Effective model but prior to the construction of 
the project for which the revision is being requested. If no modification has occurred since the date of the effective model, then this 
model would be identical to the Corrected Effective model or Duplicate Effective model. 

4. Revised or Post-Project Conditions Model Natural File Name [7 Floodway File Name 
The Existing or Pre-Project Conditions model (or Duplicate Effective model or Corrected Effective model, as appropriate) is revised to 
reflect revised or post-project conditions. This model must incorporate any physical changes to the floodplain since the effective model 
was produced as well as the effects of the project. When the request is for the proposed project this model must reflect proposed 
conditions. 

5. Other - Please attach a sheet describing all other models submitted along with the file names. [7 Natural Floodway 

I PLEASE REFER TO THE INSTRUCTIONS FOR THE APPROPRIATE MAILING ADDRESS I 
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3. STARTING WATER-SURFACE ELEVATIONS 
Explain how they were determined. Explanation Attached? a Yes No I 

I NOTE: If the effective study is an approximate study, the slopelarea method is recommended. I 
For detailed analysis studies, using a known water-surface elevation is recommended. I 

4. RESULTS ( f rom the model used to  revise the 100-year water surface elevations) 

) If the results indicate any of the following, attach an explanation - to this form, or to the hydraulic model printout- as to the 1 I reasonableness of the situation. I 
[7 Supercritical depth [Xi Critical Depth [7 Drawdowns Negative Floodway Surcharges I 
[7 Floodway Surcharges Greater Than Maximum Allowed by CommunityIState 

Water surface elevations higher than the end points of cross sections. 

I [7 Floodway discharge is different than the Natural 100-year (base) flood discharge. I 
[7 Project causes 100-year floodplain or floodway elevations to increase (state if increases are located off the 

requester's property) 

I Explanation attached with Form [YI Explanation provided on attached printout I 
If Hydraulic model used is HEC-2, has it been checked with FEMA'S CHECK-2 computer program? , Yes No 
(see instructions for information on how to obtain CHECK-2) 

5. REVISED FIRMIFBFM AND FLOOD PROFILES 
I Profile Transition I 
I a. 100-Year Water-Surface Elevations - indicate the difference in water surface elevations where the project 100-year 

elevations tie into the existing 100-year water surface elevations at each end of the project. 

Downstream End within (feet) Upstream End within (feet) 
Cross-Section # Cross-Section # 

9 b. Floodway Elevations - indicate the difference in water surface elevations where the project floodway elevations tie into 
the existing floodway water surface elevations at each end of the project. I 
Downstream End within (feet) Upstream End within (feet) 

Cross-Section # Cross-Section # 

c. Floodway widths - indicate the difference in floodway widths where the project floodway widths tie into the existing floodway 
width at each end of the project. 

Downstream End within (feet) Upstream End within (feet) 
Cross-Section # Cross-Section # 

2. Profile Checklist (check box if information has been provided on profile) 

The following information (unless in parentheses) must be included at the same scale as the existing profiles for this project: 

[Xi Stream Name [XI Community Name IXj Corporate Limits labeled [Xi Study limits labeled 

[Xi Confluences labeled [XI Channel Stationing [Xi Streambed profiled IS] Cross Sections labeled 

HorizontalNertical Scales indicated [XI 100-year elevs profiled* 

[Xi Road Crossings [Xi Labeled C] Low Chord Elevations Top of Road Elevations 

*All recurrence intervals in the effective study must also be profiled. 

Floodway Data Table 

Attach a Floodway Data Table for each cross section listed in the published Floodway Data table in the FIS report. 

Floodway Data Table Attached (XI Yes Not Required 

I I 
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I FEDERAL EMERGENCY MANAGEMENT AGENCY I 0.M.B No. 3067-0148 i 
RlVERlNE I COASTAL MAPPING I Expires April 30, 2001 

PUBLIC BURDEN DISCLOSURE NOTICE 
Public reporting burden for this form is estimated to average 1.5 hours per response. The burden estimate includes the 
time for reviewing instructions, searching existing data sources, gathering and maintaining the needed data, and 
completing and reviewing the form. Send comments regarding the accuracy of the burden estimate and any suggestions 
for reducing this burden to: Information Collections Management, Federal Emergency Management Agency, 500 C Street, 
S.W., Washington DC 20472; and to the Office of Management and Budget, Paperwork Reduction Project (3067-0148), 
Washington, DC 20503. 
You are not required to respond to this collection of information unless a valid OMB Control Number is displayed in the upper right corner of 

- - -- 

Note: Fill out  one fo rm for  each f looding source studied 

i I Community Name: Unicor~orated Marico~a Countv. AZ I 
Flooding Source: Skunk Creek Tributarv 6C I 
Project Namelldentifier: To~oqraphic MaDDina and Flood~lain Delineation Studv for Tributaries to Skunk Creek I 
This is a q Manual Digital submission. Digital map submissions may be used to update digital NRMs (DFIRMs). For 
updating DFIRMs, these submissions must be coordinated with FEMA Headquarters as far in advance as possible. 

I. MAPPING CHANGES 
1. A topographic workmap must be submitted showing the following information (check NIA when not applicable): 

............................................................... a. Revised approximate 100-year floodplain boundaries (Zone A) Yes 
b. Revised detailed 100- and 500-year floodplain boundaries. ................................................................... Yes 
c. Revised floodway boundaries .................................................................................................................. Yes 
d. Location and alignment of all cross sections with stationing control indicated. ........................................ Yes 
e. Stream alignments, road alignments and dam alignments. .................................................................... I Yes 
f. Current community boundaries. ................................................................................................................. Yes 
g. Effective 100- year floodplain and floodway boundaries from FIRMIFBFM reduced or 

enlarged to the scale of the topographic workmap - .................................................................................. [XI Yes 
h. Tie-ins between the effective and revised TOO-, 500-year and floodway boundaries ............................... Iq] Yes 
i. The requester's property boundaries and community easements ............................................................ iql Yes 
j. The signed certification of a registered professional engineer ................................................................. Iq] Yes 
k. Location and description of reference marks ............................................................................................ I Yes 
I. Vertical datum (example: NGVD, NAVD) ................................................................................................. I Yes 
m. Coastal zone designations tie into adjacent areas not being revised ....................................................... Yes 
n. Location and alignment of all coastal transects used to revise the coastal analyze ................................. Yes 
o. V-zone has been delineated to extend landward to the heel of the primary frontal dune ......................... Yes 

No H NIA 
No Iq] NIA 
No [XI NIA 
No NIA 
No NIA 
No NIA 

No O N I A  
No NIA 
No NIA 
No NIA 

q No NIA 
No NIA 

q No [XI NIA 
No IXI NIA 
No [XI NIA 

I If any items are marked No or NIA please attach an explanation. I 
I 2. What is the source and date of the updated topographic information (example: orthophoto maps, July 1985; filed survey, May 1979, 

beach profile, June 1987 etc.)? Field and Aerial Survev 1998 I 1 3. What is the scale and contour interval of the following workmaps? I 
Scale Contour Interval 

1 Revision Request Scale Contour Interval I 
NOTE: Revised topographic information must be of equal or greater detail than effective. 
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2. EARTH FILL PLACEMENT 

1. The fill is: Existing Proposed 

Has fill beenlwill be placed in the regulatory floodway? Yes No 
If Yes, please attach completed Riverine Hydraulic Analysis Form (Form 4). 

Has fill beenlwill be placed in floodway fringe (area between the floodway 
and 100-year floodplain boundaries)? Yes No 

I If Yes, then complete A, B, C, and D below. 

I a. Are fill slopes for granular materials steeper than one vertical 
on one-and-one-half horizontal? Yes NO 

I If Yes, justify steeper slopes 

b. Is adequate erosion protection provided for fill slopes exposed to moving flood waters? (Slopes exposed to flows 
with velocities of up to 5 feet per second (fps) during the 100-year flood must, at a minimum, be protected by a cover 
of grass, vines, weeds, or similar vegetation; slopes exposed to flows with velocities greater than 5 fps during the 
100-year flood must, at a minimum, be protected by stone or rock riprap.) 

Yes CI NO 

I If No, describe erosion protection provided 

I c. Has all fill placed in revised 100-year floodplain been compacted to 95 percent of the maximum density obtainable 
- with the Standard Proctor Test Method or acceptable equivalent method? Yes • No 

Can structures conceivably be constructed on the fill at any time in the future? Yes No 

I If Yes, attach certification of fill compaction (item 3c. above) by the community's NFlP permit official, a registered 
professional engineer, or an accredited soils engineer in accordance with Subparagraph 65.5(a)(6) of the NFlP 
regulations. 

I 
I Fill certification attached Yes 0 No 

4. Has fill beenlwill be placed in a V zone? Yes No 

I If Yes, is the fill protected from erosion by a flood control structure such as a revetment or seawall? 

I If Yes, attach the Coastal Structures Form (Form 10). 
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20472; and to the Office of Management and Budget, Paperwork Reduction Project (3067-0148), 

1. REQUESTED RESPONSE FROM FEMA 

This request is for a: 

17 CLOMR A letter from FEMA commenting on whether a proposed project, if built as proposed, would justify a map 
revision, or proposed hydrology changes (See 44 CFR Ch. 1, Parts 60,65 & 72). 

LOMR A letter from FEMA officially revising the current NFlP map to show the changes to floodplains, 
floodway or flood elevations. LOMRs typically decrease flood hazards. (See 44 CFR Ch. 1 Parts 60 & 65.) 

El Other Describe: Initial Study 

2. OVERVIEW 
- - 

11. The basis for this revision request is (are): (check all that apply) 
- 

C] Physical Change Improved MethodologylData Floodway Revision 

[XI Other Describe: Initial Study 
Note: A photograph is not required, but is very helpful during review. 

I 
2. Flooding Source: Skunk Creek Tributarv 6B 

3. Project Namelldentifier: To~oaraphic Mamina and Floodplain Delineation Studv for Tributaries to Skunk Creek 

I 4. FEMA zone designations affected: X 
(example: A, AH, AO, A1-A30, A99, AE, V, V1-V30, VE, B, C, D, X) 

5. The NFlP map panel(s) affected for all impacted communities is (are): 

Community No. Community Name State Map No. Panel No. Effective 
Date 

Ex: 480301 Katy. City TX 480301 0005D 02/08/83 
480287 Hams County TX 48201 C 0220G 09/28/90 

040037 Unincorporated Maricopa County A2 04013C 0390E 12/3/93 

6. The area of revision encompasses the following types of flooding and structures. Check all that apply. I 
[XI Riverine 

Coastal 
0 Alluvial fan 

Shallow Flooding (e.g. Zones A 0  and AH) 
Lakes 

n Other (describe) 

I 

Channelization 
LeveelFloodwall 

la BridgelCulvert 
0 Dam 

Fill 
n Other (describe) 

Types of Floodinq 

4 PLEASE REFER TO THE INSTRUCTIONS FOR THE APPROPRIATE MAILING ADDRESS 1 

Structures 

FEMA Form 81-89 Revision Requester and Community Official Form MT-2 Form 1 Page 1 of 2 
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4. ENCROACHMENT INFORMATION 
1. Does the State have jurisdiction over the floodway or its adoption by communities participating in the NFIP? 

Yes [XI No 

If Yes, attach a copy of a letter notifying the appropriate State agency o f  the floodway revision and documentation of the 
approval of the revised floodway by  the appropriate State agency. 

2. Does the development in the floodway cause the 1 % annual chance (base) elevation to increase at any location by more than 
0.000 feet? El Yes No NIA 

3. Does the cumulative effect of all development that has occurred since the effective SFHA was originally identified cause the base 
flood elevation to increase at any location by more than one foot (or other increase limit if community or state has adopted more 
stringent criteria - even if a floodway has not been delineated by FEMA)? C] Yes No 

If the answer to  either items i s  Yes, please attach documentation that all requirements o f  Section 65.12 o f  the NFIP 
regulations have been met, regarding evaluation o f  alternatives, notice to individual legal property owners, concurrence o f  
CEO, and certification that no  insurable structures are impacted. 

flood control structure. If not performed promptly by an owner other than the community, the community will provide the necessary 
services without cost to the Federal government. 

6. REVIEW FEE 

The review fee for the appropriate request category has been included. Yes Fee amount: $ 
OR 

This request is based on a federally sponsored flood-control project where 50 percent or more of the project's cost is federally 
sponsored, or the request is based on detailed hydrologic and hydraulic studies conducted by Federal, State, or local agencies to 
replace approximate studies conducted by FEMA and shown on the effective FIRM; thus the project is fee exempt. 

Yes 

Please see Instructions for Fee Amounts 

7. SIGNATURE 

Signature of Community Official 

Bart S. Beraendahl P.E. Michael S. Ellsood P.E. 
Proiect Manaqer Chief Enqineer and General Manaqer 
Printed Name and Title of Revision Requester Printed Name and Title of Community Official 

Tetra Tech ISGlSimons Li and Associates Maricopa County. AZ 

Form Name and (Number) Required if ...... 
new or revised discharges 
new or revised water-surface elevations 
floodplain/floodway changes 

Channelization (6) channel is modified 
[XI BridgelCulvert (7) additionlrevision of bridgelculvert 

Bart S. Berqendahl P.E. Proiect Manaoer LeveelFloodwall (8) additionlrevision of leveelfloodwall 
Printed Name and Title of Revision Requester Coastal (9) new or revised coastal elevations 

Coastal Structures (10) additionlrevision of coastal structure 
Registr No. 28660 Expires (Date) 3/31/01 State & Dam (11) additionlrevision of dam 

C] Alluvial Fan (12) structures proposed on alluvial fan 
Type of LicenselExpertise: Civil Enqineer 

L 
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t FEDERAL EMERGENCY MANAGEMENT AGENCY I 0.M.B No. 3067-0148 1 
RlVERlNE HYDRAULIC ANALYSIS I Expires April 30, 2001 

PUBLIC BURDEN DISCLOSURE NOTICE 
Public reporting burden for this form is estimated to average 2.25 hours per response. The burden estimate includes the time for 
reviewing instructions, searching existing data sources, gathering and maintaining the needed data, and completing and reviewing the 
form. Send comments regarding the accuracy of the burden estimate and any suggestions for reducing this burden to: Information 

1 Collections Manaaement. Federal Emergencv Manaaement Aaencv, 500 C Street, S.W., Washington DC 20472; and to the Office of 
Management andW~udget, Papenvork ~ ~ d u c i o n  ~ r o 6 c t  (3067%148), Washington, DC 20503. 

- 

You are not required to respond to this collection of information unless a valid OMB Control Number is displayed in the upper right corner of 
this form. a 

Note: Fill o u t  one fo rm fo r  each f looding source studied 

Community Name: Unicorporated Maricopa Countv, AZ I I Flooding Source: Skunk Creek Tributaw 6B I 
Project Namelldentifier: Topoaraphic Mappina and Floodplain Delineation Study for Tributaries to Skunk Creek I 

1. REACH TO BE REVISED 
L 

Describe the limits of the revision OR submit a copy of the FIRM with the revision area clearly highlighted. 
Copy of FIRM(s) attached depicting area of the revision (highlighted, or circled)? El Yes 

I Downstream Limit: Skunk Creek Main Stem Confluence I 
Upstream Limit: Tonto National Forest Property Boundary I 

2. MODELS SUBMITTED 

Requirements: for areas which have detailed flooding: 
Full input and output listings along with files on diskette for each of the models 
listed below (items 1-4) and a summary of the source of input parameters used in 
the models must be provided. The summary must incrude a description of any 
changes made from model to model (e.g., Duplicate Effective model to Corrected 
Effective model). At a minimum, the Duplicate Effective (item I )  and the Revised or 
Post-Project Conditions (item 4) models must be submitted. See instructions for 
directions on when other models may be required. 

for areas which do not have detailed 
flooding: 
Only the 100-year (Base) flood profile is 
required. A hydraulic model is not required for 
areas which do not have detailed flooding; 
however, BFEs may not be added to the 
revised FIRM. If a hydraulic model is developed 
for the area, items 3 and 4 described below 
must be submitted. 

If hydraulic models are not developed, hydraulic analyses (including all calculations) for existing or pre-project conditions 
and revised or post-project conditions must be submitted. 
I. Duplicate Effective Model Natural File Name Floodway File Name 
Copies of the hvdraulic analysis used in the effective FIS, referred to as the effective models (lo-, 50-, loo-, and 500-year multi-profile 

I 
run's and the floodway run) must be obtained and then reproduced on the requester's equipment to produce the Duplicate Effective 
model. This is required to assure that the effective models input data has been transferred correctly to the requester's equipment and 
to assure that the revised data will be integrated into the effective data to provide a continuous FIS model upstream and downstream 
of the revised reach. 

2. Corrected Effective Model Natural File Name Floodway File Name 
The Corrected Effective model is the model that corrects any errors that occur in the Duplicate Effective model, adds any additional 
cross sections to the Duplicate Effective model, or incorporates more detailed topographic information than that used in the currently 
effective model. The Corrected Effective model must not reflect any man-made physical changes since the date of the effective model. 
An error could be a technical error in the modeling procedures, or any construction in the floodplain that occurred prior to the date of 
the effective model but was not incorporated into the effective model. 

3. Existina or Pre-Project Conditions Model [Xi Natural File Name T 6B PF#1 Floodway File Name T 6B PF#2 
The Duplicate Effective model or Corrective Effective model is modified to produce the Existing or Pre-Project Conditions model to 
reflect any modifications that have occurred within the floodplain since the date of the Effective model but prior to the construction of 
the project for which the revision is being requested. If no modification has occurred since the date of the effective model, then this 
model would be identical to the Corrected Effective model or Duplicate Effective model. 

4. Revised or Post-Proiect Conditions Model Natural File Name Floodway File Name ' 

The Existing or Pre-Project Conditions model (or Duplicate Effective model or Corrected Effective model, as appropriate) is revised to 
reflect revised or post-project conditions. This model must incorporate any physical changes to the floodplain since the effective model 
was produced as well as the effects of the project. When the request is for the proposed project this model must reflect proposed 
conditions. 

5. Other - Please attach a sheet describing all other models submitted along with the file names. Natural Floodway 
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3. STARTING WATER-SURFACE ELEVATIONS 

Explain how they were determined. Explanation Attached? (XI Yes No I 
I NOTE: If the effective study is an approximate study, the slopelarea method is recommended. I 

For detailed analysis studies, using a known water-surface elevation is recommended. I 
4. RESULTS (from the model used t o  revise the 100-year water surface elevations) 

) If the results indicate any of the following, attach an explanation - to this form, or to the hydraulic model printout- as to the I I reasonableness of the situation. I 
Supercritical depth [ql Critical Depth Drawdowns Negative Floodway Surcharges I 
Floodway Surcharges Greater Than Maximum Allowed by CommunityIState I 
Water surface elevations higher than the end points of cross sections. I 

I Floodway discharge is different than the Natural 100-year (base) flood discharge. I 
Project causes 100-year floodplain or floodway elevations to increase (state if increases are located off the 

requester's property) 

I Explanation attached with Form Explanation provided on attached printout 17 I 
I If Hydraulic model used is HEC-2, has i t  been checked with FEMA'S CHECK-2 computer program? ' Yes No 

(see instructions for information on how to obtain CHECK-2) 

5. REVISED FIRMIFBFM AND FLOOD PROFILES 

1. Profile Transition 

a. 100-Year Water-Surface Elevations - indicate the difference in water surface elevations where the project 100-year 
elevations tie into the existing 100-year water surface elevations at each end of the project. 

Downstream End within (feet) Upstream End within (feet) 
Cross-Section # Cross-Section # 

b. Floodway Elevations - indicate the difference in water surface elevations where the project floodway elevations tie into 
the existing floodway water surface elevations at each end of the project. 

Downstream End within (feet) Upstream End within (feet) 
Cross-Section # Cross-Section # 

c. Floodway widths - indicate the difference in floodway widths where the project floodway widths tie into the existing floodway 
width at each end of the project. 

Downstream End within (feet) Upstream End within (feet) 
Cross-Section # Cross-Section # 

1 2. Profile Checklist (check box if information has been provided on profile) 

The following information (unless in parentheses) must be included at the same scale as the existing profiles for this project: 

[51 Stream Name [ql Community Name IXI Corporate Limits labeled [ql Study limits labeled 

[ql Confluences Labeled [ql Channel Stationing IXI Streambed profiled [51 Cross Sections labeled 

[ql HorizontalNertical Scales indicated [ql 100-year elevs profiled* 

[51 Road Crossings [ql Labeled Low Chord Elevations IXI Top of Road Elevations 

*All recurrence intervals in the effective study must also be profiled. 

Floodway Data Table 

Attach a Floodway Data Table for each cross section listed in the published Floodway Data table in the FIS report. 

Floodway Data Table Attached Yes Not Required 

I I 
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4 PUBLIC BURDEN DISCLC 
Public reporting burden for this form is estimated to average 1.5 hours per response. The burden estimate includes the 

I 
time for reviewing instructions, searching existing data sources, gathering and maintaining the needed data, and 
completing and reviewing the form. Send comments regarding the accuracy of the burden estimate and any suggestions 
for reducing this burden to: Information Collections Management, Federal Emergency Management Agency, 500 C Street, 
S.W., Washington DC 20472; and to the Office of Management and Budget, Papework Reduction Proiect (3067-0148). - - a ,  , n 
washington, tk 20503. 
You are not required to respond to this collection of information unless a valid OM6 Control Number is displayed in the upper right corner of 
this form. 

_I 

Note: Fill out one form for each flooding source studied 
I 1 I Community Name: Unicorporated Marico~a Countv. AZ I I Flooding Source: Skunk Creek Tributarv 68 I I Project Namelldentifier: Topoqraphic Mapoinu and Floodplain Delineation Studv for Tributaries to Skunk Creek I 

This is a [7 Manual [XI Digital submission. Digital map submissions may be used to update digital FIRMS (DFIRMs). For 
updating DFIRMs, these submissions must be coordinated with FEMA Headquaders as far in advance as possible. 

1. M CHANGES 
1. A topographic workmap must be submitted showing the rollowrng information (check NIA when not applicable): 

............................................................... a. Revised approximate 100-year floodplain boundaries (Zone A) Yes [7 No [qj NIA 
................................................................... b. Revised detailed 100- and 500-year floodplain boundaries. Yes No [XI NIA 

c. Revised floodway boundaries ................................................................................................................ Yes [7 No [ql NIA 
d. Location and alignment of all cross sections with stationing control indicated. ....................................... [ql Yes No NIA 

..................................................................... e. Stream alignments, road alignments and dam alignments. [ql Yes No [7 NIA 
f. Current community boundaries. .............................................................................................................. [XI Yes No [7 NIA 
3. Effective 100- year floodplain and floodway boundaries from FIRMIFBFM reduced or 

enlarged to the scale of the topographic workmap ................................................................................ [ql Yes - [7 No NIA 
h. Tie-ins between the effective and revised loo-, 500-year and floodway boundaries ............................... [XI Yes No NIA 

............................................................ i. The requester's property boundaries and community easements [XI Yes No NIA 
j. The signed certification of a registered professional engineer ................................................................. [XI Yes [7 No NIA 
k. Location and description of reference marks ............................................................................................ [XI Yes No [7 NIA 
I. Vertical datum (example: NGVD, NAVD) .............................................................................................. [XI Yes No NIA 

....................................................... m. Coastal zone designations tie into adjacent areas not being revised Yes No [XI NIA 
n. Location and alignment of all coastal transects used to revise the coastal analyze ................................. Yes No [XI NIA 
o. V-zone has been delineated to extend landward to the heel of the primary frontal dune ......................... Yes [7 No [XI NIA 

If any items are marked No or NIA please attach an explanation. I 
I 2. What is the source and date of the updated topographic information (example: orthophoto maps, July 1985; filed survey, May 1979, 

beach profile, June 1987 etc.)? Field and Aerial Survev 1998 

I 3. What is the scale and contour interval of the following workmaps? 

1 Effective FIS Scale Contour Interval I 

I Revision Request Scale Contour Interval 

NOTE: Revised topographic information must be of equal or greater detail than effective. 

500-year floodplain and the 
ream of the revisions or 
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2. EARTH FILL PLACEMENT 
I I 

1. The fill is: Existing Proposed I 
Has fill beentwill be placed in the regulatory floodway? • Yes 17 No 
If Yes, please attach completed Riverine Hydraulic Analysis Form (Form 4). 

I Has fill beentwill be placed in floodway fringe (area between the floodway 
and 100-year floodplain boundaries)? Yes 17 No 

I If Yes, then complete A, B, C, and D below. 

a. Are fill slopes for granular materials steeper than one vertical 
on one-and-one-half horizontal? Yes No 

I If Yes, justify steeper slopes 

b. Is adequate erosion protection provided for fill slopes exposed to moving flood waters? (Slopes exposed to flows 
with velocities of up to 5 feet per second (fps) during the 100-year flood must, at a minimum, be protected by a cover 
of grass, vines, weeds, or similar vegetation; slopes exposed to flows with velocities greater than 5 fps during the 
100-year flood must, at a minimum, be protected by stone or rock riprap.) 

I 17 Yes 17 No 

I If No, describe erosion protection provided 

I c. Has all fill placed in revised 100-year floodplain been compacted to 95 percent of the maximum density obtainable 
with the Standard Proctor Test Method or acceptable equivalent method? [7 Yes El No 

Can structures conceivably be constructed on the fill at any time in the future? Yes No 

If Yes, attach certification of fill compaction (item 3c. above) by the community's NFlP permit official, a registered 
professional engineer, or an accredited soils engineer in accordance with Subparagraph 65.5(a)(6) of the NFlP 

I regulations. 

I Fill certification attached Yes No 

Has fill beentwill be placed in a V zone? [7 Yes • No 

I If Yes, is the fill protected from erosion by a flood control structure such as a revetment or seawall? 

I If Yes, attach the Coastal Structures Form (Form 10). 

FEMA Form 81-890 Riverine/Coastal Mapping Form MT-2 Form 5 Page 2 of 2 



ublic reporting burden for this form is estimated to average 2 hours per response. The burden estimate includes the 

Flooding Source: Skunk Creek Tributaw 6B 

Project Namelldentifier: To~o~raoh ic  MaDDincl and Flood~lain Delineation Studv for Tributaries to Skunk Creek 

1. IDENTIFIER 
L 

I 1. Name of structure (roadway, railroad, etc.): Minqus Lane Concrete Box Culvert 

1 2. 
Location of bridgelculvert along flooding source (in terms of stream distance or cross-section identifier): 

1 3. This revision reflects (check one of the following): 

[51 New bridgelculvert not modeled in the FIS 

Modified bridgelculvert previously modeled in the FIS 

fl New analysis of bridgelculvert previously modeled in the FIS 

I 4. Hydraulic model used to analyze the structure (e.g., HEC-2 with special bridge routine, WSPRO, HY8) 

HEC-RAS 

If different than hydraulic analysis for the flooding source, justify why the hydraulic analysis used for the flooding source could 
not analyze the structure(s). (Attach justification) 

I 
Justification attached Yes No [XI NIA 

I PLEASE REFER TO THE INSTRUCTIONS FOR THE APPROPRIATE MAILING ADDRESS I 
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2. DRAWING CHECKLIST 
I 

I Attach plans of the structure@) certified by a registered professional engineer. The plan detail and information should 
include the following (check the boxes if the information has been provided): 

[XI Dimensions (height, width, span, radius, length) 

IX] Shape (culverts only) 

IX] Material 

[XI Beveling or Rounding 

Wing Wall Angle 

Low Chord Elevations - Upstream and Downstream 

[XI Top of Road Elevations - Upstream and Downstream 

[Xi Structure Invert Elevations - Upstream and Downstream 

[Xj Stream Invert Elevations - Upstream and Downstream 

[XI Skew Angle 

[XI Cross-Section Locations 

[XI Distances Between Cross Sections 

Erosion Protection 

3. SEDIMENT TRANSPORT CONSIDERATIONS 
I 

If there is any indication from historical records that sediment transport (including scour and deposition) can affect the 100-year 
(base flood) water-surface elevations; andlor based on the stream geomorphology, vegetative cover, development of the watershed 
and bank conditions, there is a potential for debris and sediment transport (including sewer and deposition) to affect the base flood 
elevations, then provide the following information (Check the box if provided): 

I Estimated sediment load 

I Method used to estimate sediment transport 

I Method used to estimate scour andlor deposition 

I Method used to revise hydraulic or hydrologic analysis (model) to account for sediment transport 
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