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4-1.1 GENERAL 

4-1.0 INTRODUCTION 

Fluvial sediment analyses are performed for study reaches of Cave Creek. Apache 

Wash, Paradise Wash and Desert Hills Wash in support of the Upper Cave Creek and 

Apache Wash Watercourse Master Plan. The analyses are performed for the purpose 

of: 

Developing an understanding of the existing fluvial system in regard to sediment 

transport during floods, tendencies for aggradation andlor degradation during 

floods, and riverine hydraulics that may constitute flood hazards as a result of 

sediment transport processes. 

Qualitatively and quantitatively defining sediment transport in the watercourses 

dunng floods of selected frequency. 

Establishing baseline sediment transport models of the watercourses for existing 

(natural) conditions. 

Evaluating various structural and non structural alternatives including 

encroachment as part of the Watercourse Master Plan. 

Evaluating potential impacts of alterations to the watercourse, such as gravel 

mining and bridge crossings, on the watercourse. 

Assessing mine reclamation concepts that may be required as part of an overall 

watercourse master. 

The analyses include the compilation of site-specific and regional sediment yield 

estimates, compilation and review of previous studies including floodplain delineation 

studies and reports by the U.S. Amy  Corps of Engineers and others in regard to Cave 

Buttes Dam and Cave Creek Dam, compilation and analyses of field data collection by 

others, field reconnaissance, and the development and analyses of sediment transport 

models for the four watercourse study reaches. 
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The study area is contained w~thin the corporate lim~ts of the City of Phoenix and the 

study limits of the watercourses are shown in Figure 4-1.1. All four watercourses extend 

to the north beyond the boundary of the City of Phoenix. The hydrology for each 

watercourse is provided by separate study and includes the entire contributing 

watershed of each watercourse. Sediment inflow to the study reach of each 

watercourse is established by sediment load rating curves at the northern terminus of 

each watercourse. 

The sediment analyses are significantly impacted by the impoundment of flood waters 

behind Cave Buttes Dam. Prior to the construction of Cave Buttes Dam, the older Cave 

Creek Dam had resulted in sediment deposition within the impoundment and tailwater 

reaches of both Cave Creek and Apache Wash. 

Current and previous sand and gravel mining has occurred in Cave Creek. A separate 

report, Summarv of Sand and Gravel Minino Operations in Cave Creek, documents the 

history, location and extent of mining in the study area. Information from that report is 

used to evaluate effects of that mining on Cave Creek and is used to assess structural 

alternatives for Cave Creek. 

4-1.2 ORGANIZATION OF THE SEDIMENT REPORT 

Sections 4-2 through 4-4 provide a presentation of the data that was used for the 

sedimentation analysis. 

Sections 4-5 through 4-7 provide a description of the sedimentation modeling 

procedures, sensitivity analysis, and results. 

Supporting material for all analyses are presented in appendices. Files of HEC-6 

models are provided on diskettes. 
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4-2.1 SEDIMENT YIELD 

4-2.0 DATA COLLECTION 

Sediment yield from small (less than 121 square miles) watersheds in Arizona and New 

Mexico is compiled and presented in Appendix A. The data consists of measured 

sediment yield from certain watersheds and also sediment yield estimates that were 

performed for the purpose of various regional studies. A summary of the sediment 

yields for the various watersheds (both measured and estimated sediment yields) is 

provided in Table A-I (Appendix A). It is noted in that figure that data point RR is a fully 

urbanized watershed in Albuquerque with correspondingly low sediment yield and that 

data is not plotted in either Figure A-I or A-2. Figure A-I is a plot of that data, and that 

figure indicates a range of sediment yield from about 0.01 to more than 1.0 acre-feet per 

square mile per year for small watersheds. The scatter of data generally covers more 

than two log cycles on the graph. Figure A-2 is a plot of only the measured sediment 

yield data. That figure indicates a range of sediment yield from about 0.3 to about 1.0 

acre-feet per square mile per year. Envelope lines are shown in Figure A-2 indicating a 

wider variability for smaller watersheds. For a drainage area of about 100 square miles, 

which is slightly less than the drainage area of Cave Creek at the upper study boundary, 

the sediment yield from Figure A-2 is in the range from about 0.2 to slightly more than 

0.3 acre-feet per square mile per year. 

Of most notable interest in the sediment yield data is the value used by the U.S. Army 

Corps of Engineers for the design of Cave Buttes Dam. That value is 0.31 acre-feet per 

square mile per year. The data used to derive that estimate is unknown, but presumably 

is based on an analysis of sediment deposition behind the old Cave Creek Dam. 

Supporting references on the source of sediment yield estimates for regional studies are 

provided in Appendix A. It is noted that measured sediment yield data accounts for the 

total sediment load; that is bed material load plus wash load. Whereas, estimates of 

sediment yield by empirical methods may only account for bed material load since wash 

load is difficult to quantify. This may partially explain the wide range in sediment yield 

data and estimates. However, sediment yield is highly variable and a wide range is 

expected, particularly for smaller watersheds. 
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The sediment yield of Cave Creek and Apache Wash can be estimated from HEC-6 

output. The results of the HEC-6 models are discussed in Section 5.7 and presented in 

appendices. Sediment passing into Cave Buttes Dam impoundment is the sum of 

sediment from Cave Creek plus Apache Wash and some relatively inconsequential 

sediment from minor local runoff. For the 100-year flood and existing watershed 

conditions, the bed material sediment yield is estimated from HEC-6 results as follows: 

Assuming a coarse bed material, the bed material sediment load in Cave Creek is about 

55,000 tons (see Figure CC-C-3 of Appendix K at River Station 27.5 miles), and from 

Apache Wash the load is 17,000 tons (see Figure AW-6-3 of Appendix K at River 

Station 0.0 miles). The total bed material load is 72,000 tons which is approximately 28 

acre-feet of sediment. Assuming a finer bed material, the Cave Creek load is 84,000 

tons (see Figure CC-0-3) and the Apache Wash load is 34,000 tons (see Figure 

AW-0-3). The total bed material load is 118,000 tons which is approximately 47 acre- 

feet of sediment. The sediment yield for Cave Creek is measured at River Station 27.5 

miles because downstream of that section the watercourse can be a deposition reach 

depending on the water surface elevation behind Cave Buttes Dam. For Apache Wash, 

the sediment yield is measured at River Station 0.0 since the Apache Wash model does 

not extend into the backwater effects of Cave Buttes Dam. The 100-year flood bed 

material sediment yield is estimated as the average of 28 and 47 acre-feet which is 37.5 

acre-feet. An independent estimate of total sediment yield for the 100-year flood is 245 

acre-feet (see Appendix B, page 20). That estimate is total sediment load of which bed 

material load is often estimated as 10 to 15 percent of total load. The 37.5 acre-feet 

estimate is 15 percent of 245 acre-feet, and therefore the HECB model results correlate 

well with sediment yield using empirical data. 

4-2.2 ANALYSIS OF CORPS OF ENGINEERS, USGS, AND FIELD DATA 
FOR CAVE CREEK 

An analysis of available data from the Corps of Engineers and the USGS was performed 

by Mr. H.W. Hjalmarson, PE, and his report is provided in Appendix B. Important results 

of his analysis are the following: 

(1) Comparison of the Cave Creek Dam reservoir capacity relation for 1923 and 

1958 indicates a sediment yield of 0.24 acre-feet per square mile per year. That 

time period does not include the major flood of September 1970. Therefore, the 
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Corps estimate of 0.31 acre-feet per square mile per year may more correctly 

estimate sediment yield from a long duration time period including major floods. 

(2) No trend in size distribution of Cave Creek bed material is detected. Variation in 

bed material size distribution along the length of Cave Creek is random. 

(3) Sediment yield for a range of flood frequencies from 2- to 100-years is provided 

based on empirical estimation methods and analysis of flow duration relations for 

Cave Creek. 

(4) Field inspection of Cave Creek after major floods indicates the occurrence of 

large bed load from channel transport processes. Wash load can have wide 

variability which greatly affects total sediment load being transported by floods. 

4-2.3 HYDRAULIC AND GEOMETRIC INPUT 

The base hydraulic and geometric data utilized in the sediment transport analysis for the 

project study reaches of the Cave Creek and Apache Wash system are taken from three 

exist~ng floodplain delineation studies. Those studies are as follows. 

Cave Creek above Carefree Hiahwav Floodolain Delineation Study, July 1997 by 

George V. Sabol Consulting Engineers, Inc. (GVSCE) for the Flood Control 

District of Maricopa County, FCD 95-28. 

Cave Creek below Carefree Hiahwav FloodDlain Delineation Study, June 1997 

by Willdan Associates for the Flood Control District of Mar~copa County, FCD 95- 

30. 

Aoache Wash Flood Insurance Study, August 1992 by Jerry R. Jones and 

Associates, Inc. for the Flood Control District of Maricopa County, FCD 89-66. 

4-2.4 SEDIMENT INPUT 

Pebble count and sieve-analyzed data provided by JE Fuller/Hydrology 8 

Geomorphology, Inc. (JEF. Inc.) was used for the sediment input. The pebble count 

data were collected by the following procedure. 
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Laying a cloth tape across the channel and measuring the channel width 

A sample interval was determined that would yield approximately 100 samples 

At each sampling interval, the sediment particle directly beneath the tape interval 

was measured. In cases where that particle size was less than 3 mm, the 

sediment classification was recorded (that is; gravel, coarse sand, sand, fine 

sand, very fine sand, and silt). 

The sieve-analyzed samples were collected from bulk samples generally taken at the 

locations where test pits were excavated and logged. The data collection is further 

described in Attachment 6. 

4-2.5 HYDROLOGIC INPUT 

The base hydrologic data utilized in the sediment transport analysis for the project study 

reaches of the Cave Creek and Apache Wash system were provided by ASL Consulting 

Engineers for the existing and future conditions. The development of the data is 

described in Upper Cave Creek and Apache Wash Watercourse Master Plan 

Attachment I .  
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4-3.1 BACKGROUND 

4-3.0 HYDROLOGIC DATA 

The base hydrologic data utilized in the sediment analyses for the project study reaches 

of Cave Creek and the Apache Wash system are taken from three existing floodplain 

delineation studies. Those studies are identified in Section 4-2.3. For this study, 

sediment transport modeling is performed for the 100- and 10-year events for both 

existing and future hydrologic watershed conditions. Wateshed models were developed 

for each of the floodplain delineation studies (FDS) for the existing condition 100-year 

event, and those discharges are used in the sediment analyses, herein. The flood 

discharges for the existing condition IO-year flood and the future condition 10-year and 

100-year floods, respectively, were provided by separate study by others as part of the 

watercourse master plan. 

4-3.2 GENERAL 

Hydrologic data required as input to the HEC-6 model consists of water discharge and 

temperature, flow duration and downstream water surface elevations. Discharge data is 

in the form of runoff hydrographs. Several locations for runoff input along each study 

watercourse are identified for sediment modeling. These locations are shown of Figure 

4-1.1 and are the same as those in the FDS water surface profile models. Figures 4-3.1, 

4-3.2 and 4-3.3 are plots of the 100-year, existing condition hydrographs at each 

discharge input location in Cave Creek, Apache Wash and Desert Hills and Paradise 

Washes, respectively. Those hydrographs are provided for reference. Similar 

hydrographs were developed at concentration points for each of the other three 

hydrologic conditions. 

For Cave Creek, the majority of the runoff is produced in the upper part of the 

watershed, upstream of the study limits as shown in Figure 4-1.1. The 100-year. 

existing condition peak flow at the upstream limits of the study reach (C410) is 

approximately 33,800 cfs. The 100-year, existing condition peak flow at the downstream 

limits of the study reach (C528) is approximately 38.100 cfs. The time to peak at the 

downstream end of the study limits (C528) occurs approximately 1 hour after the time to 

peak at the upstream end (C410). This indicates that the study reach portion of Cave 
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Creek functions pr~marily as a conveyance system for runoff produced in the upper part 

of the watershed. Tributary inflows to Cave Creek within the study limits are therefore 

considered to be insignificant and only the hydrograph at C528 is used for the sediment 

analyses. 

Unlike Cave Creek, tributary inflows to Apache Wash are significant, particularly from the 

major tributaries of Desert Hills Wash and Paradise Wash. Therefore all runoff input 

locations identified in the Apache Wash FDS are utilized for the sediment analyses. 
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Figure 4-3.1 
100-year existing condition inflow hydrographs for Cave Creek 
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Figure 4-3.2 
IWyear existing condition inflow hydrographs for Apache Wash 
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Figure 4-3.3 
100-year existing condition inflow hydrographsfor Desert Hills Wash and Paradise Wash 
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4-3.3 DISCRETIZED HYDROGRAPHS 

The final hydrographs are input into the model as a series of discrete steady flow 

values for a specified flow duration that represents the actual hydrographs. The 

discrete steady flows are an average of the hydrograph for specified time intervals. 

The duration of the time intervals are adjusted until the discretized hydrograph is 

representative of the actual hydrograph. The results of this process are illustrated in 

Figure 4-3.4 for the 100-year, existing condition runoff hydrograph for Cave Creek. 

Similar discretized hydrographs were developed for each concentration point for each 

study watercourse. 

For watercourse networks with tributary andlor local inflows, such as the Apache 

Wash system, the first discretized hydrograph input to the HEC-6 models is at the 

downstream limits of each study reach. Hydrographs at each upstream flow change 

locations along the mainstem that are coded into the model are the tributary or local 

inflow hydrographs. The mainstem hydrographs are then computed by subtracting 

the tributary or local inflow hydrograph from the downstream hydrograph. This 

process is accumulative in the sense that the calculated mainstem hydrograph 

becomes the downstream hydrograph for each subsequent inflow location. 

Discretization of these tributary and local inflow hydrographs is performed using the 

same time durations as the downstream hydrograph. This process is problematic for 

watercourses systems with significant hydrologic channel routing effects, particularly 

in regard to hydrograph timing. For watercourses where the downstream hydrograph 

is significantly lagged behind the upstream hydrograph and where tributary or local 

inflow is negligible, subtraction of the tributary or local inflow from the downstream 

hydrograph may result in negative flow values along the rising limb of the computed 

mainstem hydrograph. This situation can be seen by inspection of runoff 

hydrographs at concentration points 10T and 1 I T  of Paradise Wash (Figure 4-3.3). 

The hydrograph at 10T is the total runoff from the Paradise Wash sub-watershed. 

Local inflow that occurs between concentration points 11T and 10T is negligible and 
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Figure 4-3.4 
l m p a r  existing conditon discretized hydrograph for Cave Creek 
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because of hydrologic routing effects, the downstream hydrograph (10T) is 

essentially the same as the hydrograph at I I T ,  but lagged in time. Calculation of 

discrete steady flow values for each of these hydrographs at the same time duration 

and starting point in time will result in higher steady flow values for 1 I T  along the 

rising limb of the hydrograph than for 10T. This situation is resolved by aligning the 

peaks of the hydrographs at the tributary locations to the most downstream location. 

In other words, the hydrologic channel routing is eliminated from consideration. The 

resulting aligned hydrographs are shown in Figures 4-3.5 for Apache Wash and 

Figure 4-3.6 for Desert Hills and Paradise Washes. 

The process of aligning the hydrograph peaks and hydrograph discretization is 

performed for the 100-year and 10-year events for both existing and future watershed 

conditions. The resulting discretized input hydrographs for each watercourse for 

each hydrologic condition are shown in Tables 4-3.1 through 4-3.10. For Apache 

Wash, the continual subtraction of tributary and local inflows resulted in negative 

discharge values at a few discrete time intervals at the most upstream inflow location. 

Therefore, the discharge at these time intervals for the most downstream hydrograph 

is adjusted such that the general shape of the most upstream hydrograph is 

maintained. These adjusted values for each hydrologic event are highlighted in the 

tables and the actual flow value is noted. 
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Figure 43.5 
100-year existing condition aligned hydrographs for Apache Wash 
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Figure 4-3.6 
100-par existing condition aligned hydrographs for Desert Hills and Paradise Washes 
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Table 4-3.1 

Summary of discretized hydrographs for Cave Creek 

Discretized Hydrographs, in cfs 
Time, in hours 100-year 10-year 100-year 10-year 

Incremental Accumulative Existing Existing Future Future 
(1) (2) (3) (4) (5) (6) 

10.92 10.92 87 35 246 1 32 
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Table 4-3.2 

100-year existing condition discretized hydrographs for Apache Wash 

Time, in hours DT DT-ET 1 OT 5FT 20T-22T 22T-23T 
Incremental Accumulative ds Cfs cfs cfs cfs cfs 

Notes. Actual Values 
a. 4,732 cfs 
b. 11,639 cfs 
c. 7,264 cfs 
d. 4,539 cfs 
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Table 43.3 

10-year existing condition discretized hydrographs for Apache Wash 

Time, in hours DT Dl-ET 10T 5FT 20T-221 22T-23T 
Incremental Accumulative cfs cfs cfs cfs cfs cfs 

(1) (2) (3) (4) (5) (6) (7) (8) 
6.00 6.00 34 31 0 0 0 0 
0.33 6.33 992 791 0 1 1 0 
0.50 6.83 631 404 0 1 56 1 
0.50 7.33 5OOa 346 10 3 74 59 
0.33 7.67 2.467 337 104 111 75 0 
0.33 8.00 3,555 287 209 741 0 0 
0.50 8.50 3,102 213 514 1.632 0 59 
0.50 9.00 3,420~ 158 1,068 1,839 281 72 
0.67 9.67 2,180' 109 625 1,130 223 87 
0.67 10.33 1,253 81 312 588 145 62 
0.67 11.00 842 61 179 344 94 41 
0.83 11.83 599 50 114 222 62 26 
1.83 13.67 409 41 74 149 34 15 
1.83 15.50 349 69 56 112 25 9 
3.50 19.00 394 35 82 173 19 10 
5.00 24.00 147 6 23 39 19 8 

Notes: Actual Values 
a. 466 cfs 
b. 2.993 cfs 
c. 1.992 cfs 
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Table 43.4 

100-year future condition discretized hydrographs for Apache Wash 

Time, in houn DT 
Incremental Accumulative cfs 

10T 
cfs 

5FT 20T-22T 22T-23T 
cfs cfs cfs 

Notes: Actual Values 
a. 11,824 cfs 
b. 11,639 cfs 
c. 4,590 cis 
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Table 4-3.5 

10-year future condition discretized hydrographs for Apache Wash 

Time, in hours DT DT-ET 1 OT 5FT 20T-22T 22T-23T 
Incremental Accumulative cfs cfs cfs cfs cfs c fs 

(1) (2) (3) (4) (5) (6) (7) (8) 
6.00 6.00 38 34 0 0 0 0 

Notes: Actual Values 
a. 510 cfs 
b. 3.272 cfs 
c. 2.177 cfs 
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Table 4-3.6 

Summary of discretized hydrographs for Desert Hills Wash 

Discretized Hvdroura~hs at 5FT. in ctk 
Time, in hours 100-year 10-year 100-year 10-year 

Incremental Accumulative Existing Existing Future Future 
(1 1 (2) (3) (4) (5) (6) 

6.00 6.00 1 0 11 0 
0.33 6.33 3 1 31 1 
0.50 6.83 4 1 39 1 
0.50 7.33 19 3 87 3 
0.33 7.67 920 111 1.246 119 
0.33 8.00 4.632 74 1 5,179 797 
0.50 8.50 9,270 1,632 9,881 1.755 
0.50 9.00 8,753 1,839 9.060 1,978 
0.67 9.67 5.004 1,130 5,129 1.215 
0.67 10.33 2,535 588 2,584 632 
0.67 11.00 1,469 344 1,491 370 
0.83 11.83 943 222 955 239 
1.83 13.67 636 149 643 160 
1.83 15.50 482 112 487 131 
3.50 19.00 745 173 751 186 
5.00 24.00 156 39 157 41 
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Table 4-3.7 

100-year existing condition discretized hydrographs for 
Paradise Wash 

Time, in hours 10T 10T-11T 11T-12T 
Incremental Accumulative cfs cfs cfs 
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Table 4-3.8 

1Oyear existing condition discretized hydrographs for 
Paradise Wash 

Time, in hours 10T 1OT-I1T 11T-12T 
Incremental Accumulative cfs cfs cfs 
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Table 4-3.9 

100-year future condition discretized hydrographs for 
Paradise Wash 

Time, in hours IOT IOT-IIT IIT-12T 
Incremental Accumulative cfs cfs cfs 
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Table 4-3.10 

10-year future condition discretized hydrographs for 
Paradise Wash 

Time, in hours 101 10T-1lT IIT-12T 
Incremental Accumulative cfs cfs cfs 
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4-3.4 BOUNDARY CONDITIONS 

In HEC-6 models, the water surface elevation is specified at the downstream limit at 

each hydrograph time step using one of two methods. The first method is a rating curve. 

That method is utilized for the three watercourses in the Apache Wash system. The 

rating curve is developed for each watercourse using the normal depth option in the 

HEC-RAS program. The rating curves are used as a boundary condition for each 

hydrologic condition (100-year and ID-year for both existing and future watershed 

conditions). 

The second method involves computing a water surface elevation at the most 

downstream cross section corresponding to discharges in the discretized hydrograph. 

This method can also be used in combination with the rating curve to set water surface 

elevations at specific flow elements. This combined approach is used for the Cave 

Creek analysis to account for backwater conditions due to ponding at Cave Buttes Dam. 

The rating curve for the combined approach is developed in the same manner for Cave 

Creek and the Apache Wash system. Development of the rating curves is generally 

described as follows: The ponded water surface elevations at the dam are developed 

from a reservoir routing analysis using the HEC-1 program. The analysis is performed 

for each hydrologic condition using the total inflow hydrograph and the stage-storage- 

discharge relations for the dam. The stage-storage-discharge relations are taken from 

the 1976 COE report entitled Gila River. New River and Phoenix Citv Streams, Arizona 

Desisn Memorandum No. 3. General Desisn Memorandum - Phase II Proiect Desion 

Part I. For the purposes of this analysis, the effects of the Cave Creek Dam, located - 
immediately upstream of the Cave Buttes Dam are neglected. The total inflow 

hydrograph consists of the Cave Creek and Apache Wash runoff hydrographs plus 

runoff intercepted by the east Cave Buttes Dam dike. This additional drainage area 

encompasses approximately 17 square miles and is located directly south of the Cave 

Creek study watershed boundary and east of Cave Buttes Dam. Figure 4-3.7 shows the 

location of this area in relation the overall study limits. Although this area is not included 

as part of the study area, the inclusion of this area is necessary for the ponding analysis 

and thus the sediment analyses. A watershed model is therefore developed for this area 
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Figure 4-3.7 
Cave Creek and Apache Wash 
Watercourse Master Plan 
Cave Buttes Dam Watershed 



for the 100- and 10-year events for both the existing and future watershed conditions. A 

detailed discussion of the methodology for the determination of the watershed model 

input data as well as a summary of that data is provided in Appendix C. The resulting 

pool water surface elevations above the minimum channel elevation of the most 

downstream cross section are compared with normal depth water surface elevations at 

each discrete discharge value. The pool and normal depth water surface elevations are 

compared for each hydrologic condition and shown in Tables 4-3.11 through 4-3.14. 

For the discharge values where the pool elevation is higher than the normal depth 

elevation, the pool elevation is coded into the model using the R record at that discharge 

value. 
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TABLE 4-3.1 1 

Starting water surface elevations for IOO-year existing 
conditions Cave Creek sediment transport modeling 

Time 
hours 

(1) 
0.00 
10.92 
11.92 
12.17 
12.42 
12.67 
12.92 
13.17 
13.42 
13.67 
13.92 
14.17 
14.42 
14.67 
14.92 
15.17 
15.92 
16.92 
17.92 
19.92 
24.00 
24.08 
24.13 

Water Surface Elevation Controlling 
Dischargea ChannelD Pool WSEL 

cfs feet feet feet 
(2) (3) (4) (5) 
0 1623.9 NIA 1623.9 

~ ~ 

NIA 1624.9 
NIA 1625.8 
NIA 1626.1 
NIA 1626.7 
NIA 1627.9 
NIA 1626.8 
NIA 1627.3 
NIA 1628.4 
NIA 1630.4 
NIA 1631.7 
NIA 1632.3 

1624.7 1632.4 
1626.6 1632.3 
1628.2 1632.1 
1629.6 1631.9 
1631.7 1631.7' 
1634.4 1634.4 
1636.0 1636.0 
1637.2 1637.2 
1638.8 1638.8 
1638.8 1638.8 
1638.8 1638.8 

Notes - .. 

a: Discret~zed Cave Creek Inflow hydrograph at C528 
b: taken from hydraulic model at RM 24.525 
c: Point at which the pool elevation is greater 

than the channel elevation. 
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TABLE 4-3.12 

Starting water surface elevations for IOyear existing 
conditions Cave Creek sediment transport modeling 

Water Surface Elevation Controlling 
Time Discharge' ChannelD Pool WSEL 
hours cfs feet feet feet 

(1 1 (2) (3) (4) (5) 
0.00 0 1623.9 NIA 1623.9 

NIA 1624.6 
NIA 1625.2 
NIA 1625.5 
NIA 1626.1 
NIA 1627.1 
NIA 1628.0 
NIA 1626.6 
NIA 1627.1 
NIA 1628.1 
NIA 1629.1 
NIA 1629.9 
NIA 1630.3 
NIA 1630.3 
NIA 1630.1 
NIA 1630.0 
NIA 1629.8 
NIA 1629.2 
NIA 1628.4 

1624.7 1627.5 
1625.7 1626.9 
1625.7 1625.7' 

Notes 
a: Discrebzed Cave Creek inflow hydrograph at C528 
b: taken from hydraulic model at RM 24525 
c: Point at which the pool elevat~on 1s greater 

than the channel elevat~on. 
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TABLE 4-3.13 

Starting water surface elevations for 100-year future 
conditions Cave Creek sediment transport modeling 

Time 
hours 

(1 1 
0.00 
10.92 

Water Surface Elevation Controlling 
Dischargea ChannelD Pool WSEL - 

cfs feet feet feet 
(2) (3) (4) (5) 
0 1623.9 NIA 1623.9 

NIA 1625.4 
NIA 1626.8 
NIA 1627.7 
NIA 1626.8 
NIA 1627.3 
NIA 1628.0 
NIA 1628.8 
NIA 1630.6 
NIA 1631.9 
NIA 1632.5 

1624.6 1632.6 
1626.5 1632.6 
1628.4 1632.4 
1630.1 1632.1 
1631.5 1631.9 
1633.7 1633.7' 
1636.1, 1636.1 
1637.7 1637.7 
1638.9 1638.9 
1640.2 1640.2 
1640.2 1640.2 
1640.2 1640.2 

Notes 
a: Discretized Cave Creek inflow hydrograph at C528 
b: taken from hydraulic model at RM 24525 
c: Point at which the pool elevation is greater 

than the channel elevation. 
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TABLE 4-3.14 

Starting water surface elevations for 10-year future conditions 
Cave Creek sediment transport modeling 

Time 
hours 

(1) 

Water Surface Elevation Controlling 
Discharge' ChannelD Pool WSEL - 

cfs feet feet feet 

NIA 1625.0 
NIA 1626.0 
NIA 1626.5 
NIA 1627.4 
NIA 1626.6 
NIA 1626.9 
NIA 1627.3 
NIA 1628.1 
NIA 1628.8 
NIA 1629.9 
NIA 1630.5 
NIA 1630.7 
NIA 1630.6 
NIA 1630.4 
NIA 1630.2 

1624.0 1629.8 
1625.8 1629.2 
1627.4 1628.5 
1628.6 1628.6' 
1629.8 1629.8 
1629.8 1629.8 

Notes 
a: Discretized Cave Creek inflow hydrograph at C528 
b: taken from hydraulic model at RM 24.525 
c: Point at which the pool elevation is greater 

than the channel elevation. 
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4-3.5 ASSUMPTIONS AND LIMITATIONS 

In general, single runoff event modeling in HEC-6 is not recommended. 

1) Runoff input to HEC-6 at all tributary and local inflow locations must be at the 

same time increment. 

2) All discrete steady state discharges can be conveyed from one cross section to 

the next in the specified time interval. 

3) The source of the runoff input was developed for a specific purpose (100-year 

peak discharge estimation) using a specified design storm. 

4) Starting water surface elevations that are based on normal depth hydraulics 

assume a stable reach with neither scour or fill. 
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4-4.0 EROSION AND SEDIMENTATION 
ANALYSIS 

4-4.1 ANALYSIS TECHNIQUE 

The erosion and sedimentation of watercourses within the study area was 

investigated by modeling the sediment transport through each watercourse under a 

variety of hydrologic and development conditions. The modeling was performed 

using the U.S. Army Corps of Engineers. HECd model (1993). Input to the HEC-6 

models was obtained from hydraulic models (HEC-2 and HEC-RAS) of the 

watercourses, field data collection regarding sediment characteristics, assumption 

regarding hydrologic and hydraulic conditions, and the selection of the appropriate 

sediment transport functions. 

The models were verified by comparison of hydraulic results of the HEC-6 fixed bed 

models to the corresponding HEC-RAS models developed as part of this study. 

Sensitivity of model input was investigated to assess how critical various model input 

and assumptions are to model results. Calibration of the models cannot be 

performed since there is not an adequate database for such calibration. Erosion and 

sedimentation results are analyzed by evaluation of quantitative results and by the 

qualitative interpretation of graphical results from the various HEC-6 models. 

4-4.2 HYDRAULIC AND GEOMETRIC DATA 

4-4.2.1 Background 

The base hydraulic and geometric data utilized in the sediment transport analysis for 

the project study reaches of the Cave Creek and Apache Wash system are taken 

from three existing floodplain delineation studies. Those studies are described in 

Section 4-2.3. 

Water surface profiles models were developed for each of the floodplain delineation 

studies (FDS) using the U.S Army Corps of Engineers (COE) HEC-2 computer 

model. The study limits of the Cave Creek above Carefree Hiahwav FDS, herein 

referred to as the GVSCE model, were from the Carefree Highway to Morningstar 
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Road in the Town of Cave Creek. The study limits of the Cave Creek below 

Carefree Hiqhwav FDS, herein referred to as the Willdan model, were from the 

northern boundary of the Cave Buttes Dam Recreation Area (river mile 24.525) to 

the Carefree Highway and the City of Phoenix corporate limits (river mile 29.71). 

The study limits of the A~ache  Wash FIS, herein referred to as the Jerry Jones 

model, were from the northern boundary of the Cave Buttes Dam Recreation Area to 

just upstream of the Town of Cave Creek corporate limits. The Jerry Jones study of 

Apache Wash also included two tributaries, Desert Hills Wash and Paradise Wash. 

Separate HEC-2 models were developed for both Desert Hills Wash and Paradise 

Wash. 

4-4.2.2 Hydraulic Modeling Approach 

For the purposes of this study the FDS models are converted to HEC-RAS models to 

be updated for current conditions and modified as necessary to meet the needs of 

this study. The final HEC-RAS models are then converted to a format compatible for 

HEC-6 modeling. The process for these conversions is summarlzed below and 

described in detail in the following sections. 

1) Convert the FDS HEC-2 models to HEC-RAS format. 

2) Update the HEC-RAS model to reflected current conditions 

3) Compare the FDS HEC-2 model results to the updated HEC-RAS model 

results. 

4) Modify the HEC-RAS model to meet the needs of this study 

5) Compare the updated HEC-RAS model with the modified HEC-RAS model. 

6) Convert the modified HEC-RAS model to a format compatible for HEC-6 

modeling. 

7) Compare the modified HEC-RAS model results to the HEC-6 fixed bed 

model results. 
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4-4.2.3 Model Conversion, Update and Verification 

For the purposes of this study, the two Cave Creek HEC-2 models are combined into 

a single HEC-2 model and converted to the HEC-RAS computer model. This 

combined model is truncated at the first flow change location upstream of the study 

limits. The portion of the model upstream of the study limits is included for model 

stability. Similarly, the three HEC-2 models of the Jerry Jones study (one model 

each for Apache, Desert Hills and Paradise Washes) are combined into a single 

HEC-2 model, converted to HEC-RAS and truncated at the first upstream flow 

change from the study limits. These combined HEC-RAS models are also updated 

to reflect the current conditions along the watercourses. 

Since the completion of the original studies, there are only two changes in the 

hydraulic conditions along the watercourses. The first change is the expansion of 

the Wheeler gravel mine, which is located near the downstream limits of Cave Creek. 

Although the gravel mining operations have significantly changed the hydraulic 

conditions at this location, these changes are not incorporated into the base model. 

The impact from the gravel mining operation is not incorporated into that model 

primarily because the gravel mine is in a constant state of change and current 

mapping is unavailable. The Wheeler gravel mining operation and the reclamation of 

that mine are considered with the alternatives for the watercourse master plan. The 

second change in hydraulic conditions is the addition of two traffic lanes to Carefree 

Highway, in particular the addition of a second bridge at Cave Creek and the 

extension of a culvert crossing at Apache Wash. The hydraulic parameters for both 

the bridge and the culvert are obtained from the Carefree Highway design plans. 

Several problems were encountered while developing the new bridge data. First, a 

correlation between the Cave Creek FDS elevation datum and the bridge plans could 

not be established. The bridge elevation datum is therefore assumed to be the same 

as the FDS. Second, elevations shown on the bridge plan and profile sheet do not 

match elevations shown on various bridge details. This is resolved by adjusting the 

plan and profile elevations by the bridge deck dimensions to calculate the high and 

low chords. Finally, the new bridge piers are at a different skew than the existing 

(upstream) bridge piers. The design plans do not agree with the construction in this 
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regard. To account for the unaligned pier skew, a larger pier drag coefficient is used 

than what is commonly recommended. 

At both the Cave Creek and Apache Wash crossings, the additional lanes of the 

Carefree Highway are on the downstream side of the existing lanes. Therefore the 

downstream cross section for both the bridge and culvert are revised. These new 

cross sections are a combination of proposed grading of the channel banks and bed 

and the existing contours of the channel overbanks. For Cave Creek, the exist~ng 

downstream cross section (river mile 29.71) is adjusted to reflect the proposed 

condition. For Apache Wash, the existing downstream cross section (river mile 4.57) 

is deleted and the next downstream cross section (river mile 4.56) is adjusted to 

reflect the proposed condition. 

In order to verify that the updated HEC-RAS models are performing similarly to the 

original FDS models, the water surface elevations at each cross section are 

compared. The water surface elevation comparison for Cave Creek, Apache Wash, 

Desert Hills Wash and Paradise Wash is provided in Tables 44.1 through 44.4, 

respectively. In general, the water surface elevation differential (difference between 

the original model and the HEC-RAS model) for Cave Creek is less that 0.5 feet with 

a maximum difference of 1 .I 9 feet at river mile 29.72, which is immediately upstream 

of the bridge. For Apache Wash and tributaries the water surface elevation 

differential is in general less than 0.5 feet with a maximum difference of 2.88 feet at 

river mile 1.18 of Apache Wash. The maximum water surface differential is most 

likely due to a significant decrease in flow area at river mile 1.18 compared to the 

flow area of the downstream cross section (river mile 1.09). There are only relatively 

small differences between the HEC-6 model hydraulic results and the original HEC-2 

model results for Desert Hills Wash and Paradise Wash. Some difference in results 

is attributed to the computational difference between HEC8 and HEC-2. These 

results are considered to be reasonable, particularly in regard to the computational 

differences between HEC-2 and HEC-RAS. 
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Table 44.1 
Comparison of HEC-RAS and HEC-2 model results for Cave Creek (looyear, existing conditions) 

River 
Mile 

0 
31.910 
31.870 
31.820 
31.750 
31.630 
31.540 
31.450 
31.340 
31.250 
31.170 
31.140 

Water Surface Elevation, feet 
HEC-2 HEC-RAS Difference 

(2) (3 ) (4) 
1966.97 1966.96 0 01 

River 
Mile 

Water Surface Elevation, feet 
HEC-2 HEC-RAS Difference 

1720.67 
1716.40 
1711.52 
1707.80 
1705.42 
1701.54 
1698.79 
1695.38 
1889.05 
1685.97 
1684.91 
1682.57 
1678.46 
1676.34 
1674.72 
1673.22 
1669.29 
1665.26 
1661.83 
1659.89 
1656.69 
1650.85 
1648.67 
1645.98 
1639.84 
1636.38 
1633.13 

Maximum 
Minimum 
Average 
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Table 44.2 
Comparison of HEC-RAS and HEC-2 model results for Apache Wash (100-year, existing conditions) 

River 
Mile 

0 
8.020 
7.980 
7.890 
7.840 
7.740 
7.650 
7.550 
7.460 

Water Surface Elevation, feet 
HEC-2 HEC-RAS Difference 

(2) (3) (4) 
Apache Wash 

1992.24 1992.58 -0.34 

November 2000 

River Water Surface Elevation, feet 
Mile HEC-2 HEC-RAS Difference 
(1) (2) (3) (4) 

A~ache Wash -continued 

1763.56 
1760.15 
1756.47 
1752.36 
1750.54 
1749.46 
1744.93 
1743.23 
1742.82 
1742.60 
1741 .S8 
1739.36 
1735.86 
1734.50 
1733.60 
1731.42 
1728.12 
1724.49 
1721.87 
1718.26 
1715.20 
1712.91 
1712.10 
1711.37 
1709.53 
1706.68 
1705.27 
1704.03 
1701.26 
1697.80 
1695.28 
1694.36 
1686.40 
1684.48 
1679.61 
1677.21 
1675.58 
1673.21 
1669.23 
1665.71 
1663.09 
1660.00 

Maximum 
Minimum 
Average 



Table 44.3 
Comparison of HEC-RAS and HEC-2 model results for 

Desert Hills Wash (100-year, existing conditions) 

River Water Surface Elevation, feet 
Mile HEC-2 HEC-RAS Difference 

0.720 1751.29 1751.47 
0.640 1749.71 1749.92 
0.560 1748.52 1748.68 
0 480 1747.54 1747.63 
0.400 1746.40 1746.27 
0.310 1744.47 1744.1 6 
0.220 1743.20 1743.22 

Maximum 
Minimum 
Average 

Table 44.4 
Comparison of HEC-RAS and HEC-2 model results for 

Paradise Wash (100-year, existing conditions) 

River 
Mile 

Water Surface Elevation, feet 
HEC-2 HEC-RAS Difference 

(2) (3) (4) 
1832.36 1832.54 -0.18 
1827.19 1827.09 0.10 
1823.72 1823.94 -0.22 
1820.01 1819.88 0.13 
1815.40 1815.30 0.10 
1810.73 1810.91 -0.18 
1805.54 1805.38 0.16 
1799.99 1799.63 0.36 
1794.76 1794.79 -0.03 
1791.96 1792.20 -0.24 
1789.38 1789.61 -0.23 
1785.12 1785.20 -0.08 
1782.91 1782.97 -0.06 
1778.39 1778.58 -0.19 
1776.25 1776.36 -0.11 
1773.44 1773.48 -0.04 
1771.64 1771.70 -0.06 
1766.71 1766.76 -0.05 
1762.97 1763.04 -0.07 
1759.57 1759.67 -0.10 
1755.75 1755.85 -0.10 
1751.49 1751.58 -0.09 
1748.28 1748.34 -0.06 
1743.70 1743.72 -0.02 
1739.30 1739.33 -0.03 
1737.91 1737.98 -0.07 
1737.04 1737.06 -0.02 

Maximum 0.36 
Minimum -0.24 
Average -0.05 
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4-4.2.4 Model Modif ications 

Sediment transport modeling is performed for both the 100- and 10-year hydrologic events 

and for both existing and future hydrologic conditions, respectively. Sediment modeling is 

accomplished using the HEC8 computer program. The converted HEC-RAS models from 

the floodplain delineation studies are modified for sediment modeling such that the hydraulic 

parameters are representative of both 100- and 10-year flow conditions. In addition. HEC-6 

does not have the full range of hydraulic computational options as HEC-2 and HEC-RAS, in 

particular the horizontal variation of roughness. Therefore, the converted models are also 

modified so that the hydraulic parameters are compatible with HEC-6. A detailed discussion 

of the methodology for the modifications is provided in Appendix D. The following is a list of 

hydraulic and geometric properties that are modified: 

Channel bank stations are adjusted based on concepts of bank full discharge. 

Horizontal variations in roughness values are eliminated. 

River sub-reaches are identified and a single set of Manning's n-values are used for 

each sub-reach that are appropriate for the full range of modeling discharges. 

Channel geometry well in excess of the IOO-year flood elevation is eliminated. 

Minor ineffective channels or localized depressions are eliminated. 

Levees and ineffective flow areas are added where it is necessary to restrict flows, 

particularly the low flows in the main channel. 

For the Apache Wash system, some additional changes are made. The first is a change in 

the contraction/expansion coefficients throughout the model. In the Jerry Jones study, 

contraction/expansion coefficients are set at values higher than what is commonly 

recommended or expected. Therefore, contraction/expansion coefficients of 0.1 and 0.3 are 

used for all cross sections except at the culvert and at areas of rapid contraction or 

expansion of the floodplain. 

The second change is the treatment of the flow split at the Carefree Highway culvert crossing 

of Apache Wash. Apache Wash cannot convey the 100-year flow at this locatron and the 

culvert IS not sized to convey the 100-year flow. Flow in excess of the conveyance capacity 
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breaks out over the right (western) bank. The Jerry Jones study estimated that 1,250 d s  

breaks out of Apache Wash upstream of the culvert and that a small parallel channel 

intercepts the breakout flow. That parallel channel, identified in the model as the west 

channel, is tributary to Apache Wash at approximately river mile 3.96. However, the 

additional lanes of the Carefree Highway are separated at this location by a median. This 

median will divert the flow to the west where it will eventually be intercepted by other 

tributaries. Under existing conditions, all the flow is eventually returned to Apache Wash. 

Furthermore, in discussions with the Flood Control District, it is anticipated that a larger 

culvert will be installed at that location to convey the 100-year discharge. That assumption is 

partially based on the fact that the parcel of land south of the Carefree Highway at that 

location, which is subject to breakout flooding, is zoned commercial and future development 

of that land will dictate an improved culvert crossing. Therefore, all the flow in Apache Wash 

is assumed to be conveyed by the culvert. 

The third change is at the confluence of Desert Hills Wash with Apache Wash. Neither 

Apache Wash nor Desert Hills Wash can convey the 100-year flow near their confluence. 

The resulting inundated area extends for approximately 0.4 miles upstream of the 

confluence. The Jerry Jones study accounted for thrs condition by using the side flow weir 

option of HEC-2 to estimate the breakout flow from Apache Wash to Desert Hills Wash. This 

flow is added to Desert Hills Wash and the cross sectional geometry of the two most 

downstream stations of Desert Hills Wash include the Apache Wash geometry. For this 

study, the analysis of the confluence is simplified by moving the confluence to a point just 

upstream of the inundation limits and combining the cross sectional geometry of Apache and 

Desert Hills Washes. In addition, cross sectional alignments are revised to be more 

perpendicular to the direction of flow. For the 10-year flow, both Apache Wash and Desert 

Hills Wash have the necessary capacity. Therefore, a separate geometry file is used for the 

10-year flows in the HEC-RAS model. With the junction of Desert Hills and Apache Wash in 

the 10-year HEC-RAS model at the confluence, only one cross section, river mile 2.70, is left 

to define the Apache Wash reach between the confluence with Desert Hills Wash and 

Paradise Wash. 
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Because HEC-RAS requlres that a reach must be defined by a min~mum of three cross 

sections, two cross sections are added to the 10-year model, river mile 2.70 and 2.67. 

Geometry of these new cross sections is taken from the 1 inch equals 200 feet, 2-foot CI 

mapping prepared as part of the original study. Figures E-I and E-2 of Appendix E, show the 

new and revised cross sect~onal alignments for the 100- and 10-year models, respectively. 

The results of the modified HEC-RAS models are compared with the converted HEC-RAS 

model to verify that there are no significant changes in the hydraulic conditions. Table 4-4.5 

is a comparison of channel velocity and hydraulic depth at each cross section for Cave Creek 

for the 100-year, existing condition peak flows. In general, the channel velocities for the 

modified model vary (either increased or decreased) by less than 2 fps and the hydraulic 

depths vary by less than 1 foot. The maximum velocity change is an increase of 9 fps at river 

mile 24.646 and the maximum hydraulic depth change is a decrease of 2.2 feet at river mile 

27.913. The maximum channel velocity change at river mile 24.646 is due to a significant 

reduction in Manning's n-values and the addition of a large ineffective flow area in the left 

overbank. The maximum change in hydraulic depth at river mile 27.913 is due to a 

significant reduction in Manning's n-values. This reduction in n-values results in a lower 

water surface elevation such that all the flow is contained in the main channel, therefore the 

top width is decreased significantly. The large decrease in top width compared to the 

relatively small change in flow area results in a large increase in hydraulic depth. Based on 

these results, the modifications to the converted model are considered to be acceptable. The 

modified model is therefore used as the base model for the sediment transport analysis. 

Tables 4-4.6 through 4-4.8 are a comparison of channel velocity and hydraulic depth at each 

cross section for Apache Wash, Desert Hills Wash and Paradise Wash, respectively, for the 

100-year, existing condition peak flows. In general, the channel velocities for the modified 

model vary (either increased or decreased) by less than 5 fps and the hydraulic depths vary 

by less than 1 foot. The maximum velocity change is a decrease of 11.3 fps at river mile 1.09 

of Apache Wash and the maximum change in hydraulic depth is a decrease of 2.2 feet river 

mile 2.47 of Apache Wash. The maximum channel velocity change at river mile 1.09 of 

Apache Wash is due to an altered hydraulic condition caused by a reduction in Manning's n- 

values and therefore a reduction in water surface elevation. A similar altered hydraulic 

condition at river mile 0.84 of Apache Wash results in a reduction in channel velocity at river 

mile 1.09 of Apache Wash. 
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The maximum change in hydraulic depth at river mile 2.47 is a result in a reduction in the 

water surface elevation due to reduction in Manning's n-values. At this location the lower 

water surface elevation results in a significant change in the top width compared to the 

decrease in flow area, therefore the hydraulic depth is reduced. The modified model is 

therefore accepted as the base model for the sediment transport analysis. Additional tables 

comparing Manning's n-values, bank stations and other hydraulic parameters for both Cave 

Creek and the Apache Wash system are provided in Appendix E. 
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Table 44.5 
Comparison of HEC-RAS and modified HEC-RAS hydraulic results for Cave Creek 

River 
Station 

(1) 
31.910 
31.870 
31.820 
31.750 
31.630 
31.540 
31.450 
31.340 
31.250 
31.170 
31.140 
31.050 
30.960 
30.850 
30.750 
30.650 
30.520 
30.420 
30.280 
30.200 
30.100 
29.850 
29.770 
29.720 
29.715 
29.710 
29.663 
29.601 
29.538 
29.493 
29.387 
29.351 
29.258 
29.130 
29.012 
28.934 
28.847 
28.750 
28.657 
28.555 
28.462 
28.390 
28.326 
28.241 
28.157 
28.091 

Channel Velocity, fps Hydraulic Depth, feet 
FDS WMP Difference FDS WMP Difference 

14.0 12.8 1.2 
13.0 14.4 -1.5 
11.8 12.6 -0.8 
10.7 11.8 -1.1 
9.3 11.7 -2.4 
9.9 10.9 -1.0 
11.5 12.6 -1.1 
10.8 10.4 0.4 
14.9 12.3 2.6 
11.2 10.9 0.3 
10.1 9.2 0.9 
11.6 12.9 -1.3 
10.1 9.4 0.7 
15.0 14.7 0.3 
14.2 10.9 3.3 
9.4 8.5 1 .O 
14.4 13.5 0.9 
13.0 12.8 0.3 
11.4 11.5 0.0 
17.3 15.9 1.4 
13.0 13.5 -0.5 
12.5 12.4 0.1 

Bridge 
12.0 14.2 -2.1 
8.0 11.3 -3.4 
10.2 12.8 -2.6 
11.4 11.0 0.4 
7.8 8.4 -0.6 
6.4 7.5 -1 .O 
6.7 8.1 -1.4 
14.2 13.5 0.7 
11.7 15.8 -4.1 
14.0 14.2 -0.2 
9.0 13.6 -4.5 
12.1 13.9 -1.8 
8.8 14.2 -5.5 
6.9 13.7 -6.8 
13.6 14.2 -0.6 
10.5 13.9 -3.4 
7.0 13.8 -6.8 
10.0 13.3 -3.3 
13.0 11.8 1.2 
14.5 10.8 3.8 
13.1 11.0 2.1 

- - 

4.4 4.9 
3.9 3.8 
4.9 4.8 
4.0 3.8 
4.4 4.4 
4.8 5.1 
3.5 4.6 
4.3 4.5 
3.6 3.8 
4.1 4.2 
4.9 5.2 
4.7 4.8 
6.7 6.8 
4.5 4.9 
3.5 3.4 
5.1 5.0 
4.4 4.7 
3.6 3.8 
4.2 4.3 
5.9 5.9 
9.6 9.2 
9.8 9.7 

Bridge 
9.1 7.9 
4.9 3.9 
4.3 4.1 
4.0 4.1 
4.7 4.6 
6.2 6.1 
7.2 7.4 
8.2 9.8 
4.3 6.0 
4.1 4.8 
3.8 4.1 
4.3 4.6 
5.6 4.0 
7.0 4.7 
4.3 4.6 
4.9 4.4 
5.2 4.7 
4.2 4.1 
3.8 3.7 
3.7 3.7 
4.2 4.3 
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Table 4-4.5 (Cont.) 
Comparison of HEC-RAS and modified HEC-RAS hydraulic results for Cave Creek 

River 
Station 

Channel Velocity, fps Hydraulic Depth, feet 
FDS WMP Difference FDS WMP Difference 

15.3 
13.1 
14.1 
13.9 
13.3 
13.6 
7.3 
17 0 
12.2 
11.8 
9.2 
12.1 
10.0 
10.0 
11.6 
11.8 
14 3 
8.8 
12.9 
10.4 
7.7 
9.1 
10.0 
9.2 
13.2 
11.6 
9.0 
13.0 
13.3 
10.5 
8.8 
8.0 
12.7 
12.1 
11.2 
9.0 
13.7 
8.9 
8.9 
13.7 
9.7 
13.0 
6.2 

Maximum 
Minimum 
Average 

3.7 8.4 
3.8 3.6 
4.0 3.9 
5.6 5.7 
3.9 4.3 
4.7 4.7 
5.2 5.3 
3.5 3.2 
4.1 4.1 
4.7 4.8 
5.7 5.7 
4.9 4.7 
5.6 6.6 
5.9 6.0 
4.7 4.8 
5.0 5.2 
4.5 5.2 
6.1 5.8 
5.0 4.9 
4.9 5.1 
4.4 4.1 
3.2 3.2 
3.9 3.3 
3.9 3.7 
2.8 3.3 
3.1 3.5 
4.5 4.6 
4.5 3.8 
3.1 3.5 
4.1 4.3 
4.6 4.1 
5.9 4.7 
4.5 3.5 
4.5 4.0 
4.7 3.7 
4.9 4.6 
4 :7 3.3 
5.2 4.6 
5.0 5.0 
4.5 3.8 
3.7 4.6 
4.1 3.5 
6.0 4.6 

Maximum 
Minimum 
Average 
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Table 44.6 
Comparison of HEC-RAS and modified HEC-RAS hydraulic results for Apache Wash 

River Channel Velocity, fps Hydraulic Depth, feet 
Station FDS WMP Difference FDS WMP Difference 

7.980 9.7 11.5 
7.890 10.5 11.4 
7.840 9.5 13.1 
7.740 11.4 12.7 
7.650 9.1 13.2 
7.550 10.5 13.1 
7.460 9.0 12.3 
7.360 11.4 11.8 
7.280 5.7 8.3 
7.170 10.3 14.9 
7.080 12.0 14.0 
6.980 9.4 12.0 
6.900 12.5 11.3 
6.800 7.7 12.9 
6.710 9.9 12.8 
6.630 11.7 13.2 
6.580 9.7 12.1 
6.500 12.7 10.5 
6.430 8.1 10.9 
6.320 10.5 11.9 
6.250 7.5 10.6 
6.160 10.8 11.7 
6.090 6.5 9.9 
6.010 9.8 10.8 
5.920 7.7 12.5 
5.830 9.8 11.5 
5.760 7.8 11.3 
5.660 12.0 16.1 
5.640 5.3 6.3 
5.570 9.5 12.2 
5.480 9.4 10.4 
5.380 9.3 14.1 
5.310 6.2 10.5 
5.210 8.2 11.3 
5.150 9.3 11.7 
5.090 6.0 9.4 
5.030 6.5 12.0 
4.960 6.2 8.9 
4.900 5.9 15.1 
4.820 8.6 9.6 
4.780 4.8 9.2 
4.740 5.4 10.9 
4.650 8.7 10.3 
4.600 3.3 6.2 
4.580 3.2 6.3 
4.575 0.0 0.0 
4.560 10.0 5.9 
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Table 4-4.6, (Cont.) 
Comparison of HEC-RAS and modified HEC-RAS hydraulic results for Apache Wash 

River Channel Velocity, fps Hydraulic Depth, feet 
Station FDS WMP Difference FDS WMP Difference 

(1) (2) (3) (4) (5) (6) (7) 
4.490 8.2 11.6 -3.4 2.9 2.9 0.0 
4.400 7.9 15.2 -7.3 3.6 3.4 0.2 
4.310 11.3 12.5 -1.3 2.4 3.1 -0.7 
4.230 6.7 12.1 -5.4 3.0 2.8 0.2 
4.220 5.7 12.4 -6.7 3.0 2.5 0.4 
4.110 11.3 10.7 0.6 2.6 2.7 -0.2 
4.050 6.0 13.8 -7.8 3.8 3.4 0.4 
3.960 7.5 9.0 -1.5 1.9 1.8 0.2 
3.860 8.3 11.8 -3.5 2.6 2.4 0.2 
3.780 9.1 12.9 -3.8 1.8 2.7 -1 .O 
3.750 9.2 10.8 -1.6 1.9 2.1 -0.2 
3.650 7.7 11.6 -3.9 2.8 2.6 0.2 
3.600 7.9 12.1 -4.2 2.6 2.2 0.4 
3.520 10.9 11.6 -0.7 2.0 2.2 -0.2 
3.480 9.7 11.8 -2.1 2.0 2.1 -0.1 
3.400 9.0 11.2 -2.2 1.8 2.0 -0.2 
3.320 7.8 10.4 -2.6 1.7 1.7 0.0 
3.21 0 6.7 10.6 -3.9 2.2 2.2 0.0 
3.130 8.2 11.4 -3.2 2.8 2.5 0.3 
3.070 6.6 11.8 -5.2 3.7 2.7 1 .O 
2.970 11.4 3.8 7.7 3.1 2.5 0.6 
2.920 2.7 4.0 -1.3 3.1 2.6 0.5 
2.900 5.4 3.8 1.5 3.6 3.8 -0.2 
2.870 3.3 3.7 -0.3 4.5 4.8 -0.3 
2.820 4.5 3.8 0.7 6.0 6.2 -0.3 
2.730 11.0 15.3 4.4 5.5 4.9 0.7 
2.600 8.0 13.5 -5.5 5.1 3.9 1.3 
2.520 7.3 11.3 -4.0 6.5 5.6 0.9 
2.470 8.0 15.0 -6.9 7.6 5.4 2.2 
2.400 10.9 13.0 -2.1 9.3 8.0 1.3 
2.330 12.8 16.8 -3.9 7.2 6.4 0.8 
2.240 10.6 14.5 -3.9 5.6 4.8 0.8 
2.170 8.9 13.7 4.7 4.5 3.8 0.8 
2.080 8.4 14.2 -5.8 3.8 3.0 0.8 
2.000 9.1 12.3 -3.3 3.8 3.2 0.6 
1.880 9.1 13.5 4.4 4.9 3.7 1.2 
1 .850 6.8 11.5 4.7 5.8 4.8 0.9 
1.81 0 7.8 12.6 4.7 6.2 5.5 0.7 
1.750 9.9 13.9 -4.0 5.1 4.3 0.8 
1.660 9.1 15.2 -6.1 5.6 4.4 1.2 
1.600 9.7 15.0 -5.3 5.2 4.4 0.8 
1.560 10.0 14.1 -4.1 4.8 4.2 0.6 
1.470 9.8 14.6 -4.8 5.0 4.2 0.8 
1.370 9.8 14.2 4.5 4.9 4.2 0.7 
1.270 7.9 13.5 -5.6 5.0 4.2 0.8 
1.180 5.3 12.6 -7.3 4.2 3.2 1.0 
1.090 23.6 12.3 11.3 1.4 2.5 -1.1 
0.990 6.8 9.5 -2.7 2.8 2.7 0.0 
0.840 8.8 18.8 -10.0 3.7 3.6 0.2 
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Table 44.6, (Cont.) 
Comparison of HEC-RAS and modified HEC-RAS hydraulic results for Apache Wash 

River Channel Velocity, fps Hydraulic Depth, feet 
Station FDS WMP Difference FDS WMP Difference 

0.630 9.1 13.4 
0.540 10.9 14.8 
0.430 8.6 13.2 
0 330 7.9 12.8 
0.200 9.8 13.8 

Maximum 
Minimum 
Average 

~ ~ - - 

3.2 0.4 
3.4 0.1 
3.6 0.5 
3.4 1.1 
3.5 0.4 

Maximum 2.2 
Minimum -1.1 
Average 0.3 

Table 44.7 
Comparison of HEC-RAS and modified HEC-RAS hydraulic results for Desert Hills Wash 

River Channel Velocity, fps Hydraulic Depth, feet 
Station FDS WMP Difference FDS WMP Difference 

0.480 5.5 8 3 -2.8 3.6 3.3 0.3 
0.400 6.8 9.7 -2.9 3.1 2.9 0.2 

Maximum -2.8 Maximum 0.4 
Minimum 4 . 8  Minimum 0.2 
Average -3.7 Average 0.3 
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Table 4-4.8 
Comparison of HEC-RAS and modified HEC-RAS hydraulic results for Paradise Wash 

River Channel Velocity, fps Hydraulic Depth, feet 
Station FDS WMP Difference FDS WMP Difference 

(1) (2) (3) (4) (5) (6) (7)  
2.230 9.0 9.6 -0.6 1.7 1.8 -0.1 
2.140 7.7 9.7 -2.0 1.5 1.5 0.0 
2.070 4.2 8.6 -4.5 1.9 1.3 0.6 
2.000 10.8 9.4 1.4 1.6 1.8 -0.2 
1.920 7.8 8.9 -1.1 2.1 1.8 0.2 
1.830 8.4 9.8 -1.4 2.0 2.0 0.0 
1.750 8.1 10.1 -2.0 2.0 2.0 0.1 
1.650 7.2 10.5 -3.3 1.6 2.2 -0.6 
1.540 6.6 12.7 -6.1 1.9 1.5 0.5 
1.460 6.8 9.1 -2.3 2.0 1.8 0.2 
1.370 7.0 12.5 -5.6 2.4 3.0 -0.5 
1.270 8.4 9.6 -1.2 1.8 1.7 0.1 
1.210 5.7 12.0 -6.3 2.5 1.8 0.7 
1.120 9.5 10.0 -0.5 1.9 2.1 -0.1 
1.040 4.9 8.5 -3.6 3.3 2.7 0.6 
0.950 7.7 9.6 -1.8 2.1 1.9 0.2 
0.890 6.4 10.6 -4.3 2.3 2.1 0.2 
0.800 9.7 11.2 -1.5 1.8 1.9 -0.2 
0.720 5.9 11.4 -5.6 2.7 2.0 0.7 
0.620 7.6 9.8 -2.2 2.2 2.0 0.2 
0.530 7.8 11.3 -3.6 2.6 2.3 0.3 
0.440 6.5 9.9 -3.4 2.6 2.4 0.2 
0.340 4.6 11.7 -7.1 3.0 2.0 1 .O 
0.280 9.1 10.9 -1.8 2.3 2.1 0.2 
0.170 6.5 10.2 -3.8 2.4 2.3 0.1 
0.130 6.6 9.8 -3.2 2.6 2.1 0.5 
0.040 3.5 5.1 -1.5 4.4 4.4 0.0 

Maximum 1.4 Maximum 1.0 
Minimum -7.1 Minimum -0.6 
Average -2.9 Average 0.2 

44.2.5 Description of Final HEC-RAS Base Models 

The HEC-RAS program organizes the models into projects, plans, flow data and geometric 

data. Two model "projects", one for Cave Creek and one for the Apache Wash system are 

developed for this study. The Apache Wash system includes Apache Wash, Paradise Wash 

and Desert Hills Wash. Each model project contains multiple plans for the various hydraulic 

and hydrologic conditions that are considered for the sediment analyses. The plans also 

include encroachment data. A printout for each HEC-RAS model project is provided in 

Appendix F. The following is a summary of the model organizational structure: 
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Cave Creek Model Project 

Plan Geometry Data Hydrologic 
Condition 

Cave Creek FDS Base geometry Exlstlng cond~t~on 
(Imported from FDS (2-, 10- & 100-year) 
models) 

Existing condition Revised geometry Existing condition 
study reach study discharges 

(2-, 10- & 100-year) 

Futurecondition Revised geometry Future condition 
study reach study discharges 

(2- 10- and 100-year) 

Team Alt 100-year Revised geometry Existing condition 
exlstlng cond~t~on study discharges 

(2-. 10- 8 100-year) 

Team Alt 10-year Revised geometry Existing condition 
existing condition study discharges 

(2-, 10- 8 100-year) 

Team Alt 100-year Revised geometry Future condition 
future condition study discharges 

(2-, 10- 8 100-year) 

Team Alt 10-year Revised geometry Future condition 
future condition study discharges 

(2-. 10- & 100-year) 

Description 

Combined, original 
HEC-2 models including 
floodway encroachment 
stations (used as the 
base model for all 
comparisons). 

Updated and revised 
model for existing, FDS 
watershed conditions 
including floodway 
encroachment stations. 

Updated and revised 
model for future, full build 
out watershed conditions 
including floodway 
encroachment stations. 

Updated and rev~sed 
model for exlstlng, FDS 
watershed cond~t~ons, 
lncludlng Team 
encroachment stat~ons 

Updated and revised 
model for existing, FDS 
watershed conditions. 
Including Team 
encroachment stations. 

Updated and revised 
model for future, full build 
out watershed conditions, 
including Team 
encroachment stations. 

Updated and revised 
model for future, full build 
out watershed conditions. 
including Team 
encroachment stations. 
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Apache Wash Model Project 

Plan Geometry Data Hydrologic 
Condition 

Apache Wash FDS Base geometry Exist~ng Cond~t~on 
(Imported from FDS (100-year) 
models) 

Existing condition Revised geometry Existing condition 
100-year (100-year model) (100-year) 

Ex~sting condition Revised geometry Existing cond~t~on 
10-year (1 0-year model) (2- and 10-year) 

Future condition Revised geometry Future condition 
100-year (1 00-year model) (1 00-year) 

Future condition Rev~sed geometry Future condit~on 
10-year (10-year model) (2- and 10-year ) 

Team Alt 100-year Revised geometry Existing condition 
existing condition (100-year model) (1 0Qyear) 

Team Alt 10-year Revised geometry Existing condit~on 
existing condit~on (1 0-year model) (1 0-year) 

Team Alt 100-year Revised geometry Future condttion 
future cond~t~on (100-year model) (1 00-year) 

Team Alt 10-year Revised geometry Future condition 
future condit~on (10-year model) (10-year) 

Description 

Comb~ned, or~g~nal HEC-2 
models ~nclud~ng floodway 
encroachment stat~ons (used 
as the base model for all 
comparisons) 

Updated and revised model for 
existing, FDS watershed 
conditions. 

Updated and revised model for 
existing, FDS watershed 
conditions including floodway 
encroachment stations. 

Updated and rev~sed model for 
future, full bulld out watershed 
conditions tncludlng floodway 
encroachment stations. 

Updated and revised model for 
future, full build out watershed 
conditions. 

Updated and revised model for 
existing, FDS watershed 
conditions, including Team 
encroachment stations. 

Updated and revised model for 
existing. FDS watershed 
conditions, including Team 
encroachment stations. 

Updated and revised model for 
future, full build out watershed 
conditions including floodway 
encroachment stations. 

Updated and rev~sed model for 
future, full bulld out watershed 
cond~t~ons ~nclud~ng floodway 
encroachment stattons. 

November 2000 4-19 

c~m\\phxserv06\wrproj\28900077\reportsked1ment rptkect5-l eBs analysts.doc 



4-4.2.6 Model Conversion to HEC8 

Prior to conversion to HEC-6, the modified HEC-RAS model was modified because HEC-6 

does not have the full range of hydraulic computational options as HEC-RAS. The bridges 

and culverts were removed because HEC-6 can not model these. Also, the Apache Wash 

system was spilt into three different models, Apache Wash, Paradise Wash and Desert Hills 

Wash. The results of the HEC-6 fixed based model was compared to the modified HEC-RAS 

model to verify that there are no significant changes in the hydraulic conditions. Table 4-4.9 

is a comparison of the water surface elevation for Cave Creek. In general, the water surface 

elevation differential (difference between the HEC-RAS and the HECB model) is 

approximately zero. The maximum difference of 2.14 feet occurs at river mile 29.72, which is 

located just upstream of Carefree Highway bridge. This difference in water surface elevation 

is due to HEC-6 inability to model bridges. 

Table 4-4.10 compares the water surface elevation of the modified HEC-RAS model to the 

HEC-6 fixed based model for Apache Wash. The average difference in water surface 

elevation is 0.09 feet. The maximum difference of 2.26 feet occurs at river mile 4.58, which is 

located just upstream of the Carefree Highway culvert. This difference is due to HEC-6 not 

modeling the culvert. 

Table 4-4.1 1 compares the water surface elevation of the modified HEC-RAS model to the 

HEC8 fixed based model for Paradise Wash. The average difference in water surface 

elevation is 0.09 feet. The maximum difference is 1.27 feet occurs at river mile 0.17, which is 

located near the confluence with Apache Wash. The difference could be due to modeling 

Apache Wash and Paradise Wash as a system in HEC-RAS, but separately in HEC-6. 

Table 4-4.12 compares the water surface elevation of the modified HEC-RAS model to the 

HEC-6 fixed based model for Desert Hills Wash. The average difference in water surface 

elevation is approximately zero. 
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Table 4-4.9 
Comparison of modified HEC-RAS and HEC-6 fixed bed model results for Cave Creek 

River Water Surface Elevation (feet) River Water Surface Elevation (feet) 
Mile HEC-RAS HEC-6 Difference Mile HEC-RAS HEC-6 Difference 
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Table 44.9 (Cont.) 
Comparison of modified HEC-RAS and HEC-6 fixed bed model results for Cave Creek 

River Water Surface Elevation (feet) River Water Surface Elevation (feet) 
Mile HEC-RAS HEC-6 Difference Mile HEC-RAS HEC-6 Difference 

27693 1775 61 177566 -0 05 31 750 195948 195948 0 00 
27.797 1779.40 1779.97 -0.57 31.820 1963.94 1963.98 -0.04 
27.913 1783.67 1783.69 -0.02 31.870 1966.21 1966.02 0.19 
28.023 1787.10 1787.70 -0.60 31.910 1969.29 1969.36 -0.07 
28.091 1791.24 1791.05 0.19 Maximum 2.14 

Minimum -1.04 

Average 0.00 

Table 44.10 

Comparison of modified HEC-RAS and HEC-6 fixed bed model results for Apache Wash 

River Water Surface Elevation (feet) River Water Surface Elevation (feet) 
Mile HEC-RAS HEC-6 Difference Mile HEC-RAS HEC-6 Difference 
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Table 44.10 (Cont.) 

Comparison of modified HEC-RAS and HEC-6 fixed bed model results for Apache Wash 

River Water Surface Elevation (feet) River Water Surface Elevation (feet) 
Mile HEC-RAS HEC-6 Difference Mile HEC-RAS HEC-6 Difference 
2.47 1731.53 1731.79 -0.26 6.01 1878.69 1878 72 -0.02 

1881.88 1881.87 
1886.59 1886.64 
1890.96 1891.00 
1894.06 1894.02 
1899.41 1899.48 
1902.57 1902.50 
1905.90 1905.96 
1908.85 1908.92 
1912.16 1912.10 
1918.12 1918.20 
1924.1 1 1924.20 
1928.12 1928.04 
1932.22 1932.30 
1937.26 1937.33 
1943.29 1943.40 
1948.11 1948.12 
1953.95 1954.02 
1960.33 1960.38 
1965.20 1965.23 
1972.69 1972.76 
1977.44 1977.51 
1980.50 1980.59 
1985.73 1985.79 
1988.58 1988.64 

Maximum 
Minimum 
Average 

Table 44.11 

Comparison of modified HEC-RAS and HEC-6 fixed bed model results for Paradise Wash 

River Water Surface Elevation (feet) River Water Surface Elevation (feet) 
Mile HEC-RAS HEC-6 Difference Mile HEC-RAS HEC-6 Difference 
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Table 4-4.1 1 (Cont.) 

Comparison of modified HEC-RAS and HEC-6 fixed bed model results for Paradise Wash 

River Water Surface Elevation (feet) River Water Surface Elevation (feet) 
Mile HEC-RAS HEC-6 Difference Mile HEC-RAS HEC-6 Difference 

1800.7 1800.8 
1805.3 1805 3 
1810.9 1811 0 
1815.0 1815.1 
1820.5 1820.6 
1823.2 1823.3 
1827.1 1827.2 
1832.7 1832 8 

Maximum 
Minimum 
Average 

Table 4-4.12 
Comparison of modified HEC-RAS and HEC-6 fixed bed model results for Desert Hills Wash 

River Water Surface Elevation (feet) River Water Surface Elevation (feet) 
Mile HEC-RAS HEC-6 Difference Mile HEC-RAS HEC-6 Difference 

0.386 1745.37 1745.40 -0.03 0.720 1751.58 1751.62 -0.04 
0.400 1746.54 1746.48 0.07 0.810 1754.00 1753.97 0.03 
0.480 1748.01 1748.02 -0.01 0.900 1756.24 1756.25 -0.01 
0.560 1748.92 1748.92 0.00 0.990 1758.25 1758.31 -0.06 
0.640 1750.06 1749.99 0.07 Maximum 0.07 

Minimum 
Average 

4-4.2.7 Hydraulic Model Applications 

In addition to sedimentation and erosion analyses, the HEC-RAS base models described in 

Section 4-4.2.4 were also used in the evaluation of lateral stability and various alternative 

formulations. In general, for the lateral stability evaluation the HEC-RAS modeling results, in 

particular energy slope, hydraulic depth, channel velocity and top width, were inspected for 

trends and the establishment of reach average hydraulic properties. The reach average 

hydraulic properties in conjunction with other data and analyses were used for the mapping 

of erosion hazards along the study reaches. A detailed discussion of the lateral stability 

evaluation is provided as a separate report entitled Upper Cave CreekIApache Wash 
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44.3 SEDIMENT DATA AND ANALYSIS 

44.3.1 General 

Base models of each watercourse are established for analyzing sediment processes in the 

main channels and separate models for the overbanks. Those models are referred to as 

Main Channel Models, and 'Overbank Models, respectively. Those separate models are 

necessary because of the wide disparity in the bed material grain size between the main 

channels and the adjacent overbank floodplains. The main channels are composed of 

coarser sediments ranging in size up to boulders. The overbanks are composed of finer 

material in the silt and sand size with some gravel. The overbanks are also occupied by 

denser and more diverse vegetation. The Main Channel Models and Overbank Models are 

different in two ways; first, by grain size of the bed material, and second, by use of the 

sediment transport function. The Main Channel Models use the Meyer-Peter, Muller function 

and the Overbank Models use the Yang Stream Power function. The description of the 

selection of the sediment transport function is provided in Section 4-4.3.2. 

Sediment data consists of rating curves of sediment load at upper boundaries and tributaries 

of each watercourse and size distributions of the bed material. The sediment load rating 

curves are a function of discharge and the size distribution of incoming sediment is specified. 

The sediment load rating curves are developed by modeling a "dummy" reach for each 

watercourse and using HECB to estimate a bed material transport relation. Notice that the 

incoming sediment load is modeled as bed material and not total load. This is not a limitation 

to the model as it is reasonably assumed that the wash load component of total load will 

either be deposited upstream of Cave Creek Dam or will pass through the dam spillway. The 

description of inflowing sediment data and its analyses are provided in Section 4-4.3.4. 

Size distributions of the bed material for each watercourse are estimated based on field data. 

The bed material size distribution is different for the Main Channel and Overbank Models as 

represented by field data. The description of bed material and the analyses of that data are 

provided in Section 4-4.3.3. 

44.3.2 Selection of Sediment Transport Function 

Two sediment transport functions are used for the erosion and sedimentation modeling of the 

watercourses. The Meyer-Peter, Muller sediment transport function is used for the Main 
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Channel Models, while the Yang Stream Power transport function is used for the Overbank 

Model. 

The Meyer-Peter. Muller function, which was originally developed using coarse sands and 

gravels, is recommended for rivers with bed materials greater than 5.0 mm (Stevens and 

Yang, 1989; FCDMC. 1994). From the reach-wide characterization analysis of the sediment 

data for the watercourse systems, a large percentage of channel bed materials are larger 

than 5.0 mm. 

The development and establishment of the Meyer-Peter, Muller function is based on flume 

data and extensive experiments (Stevens and Yang, 1989). The sediment transport function 

was derived from sediment data with mean sizes and effective diameters ranging from 0.40 

to 30 mm (Vanoni, 1975). The selection of the Meyer-Peter, Muller function for the Main 

Channel Models is also supported by sediment modeling for the Agua Fria River in Arizona 

from 1983 to 1994 (SLA, 1983; WRA, 1986; FCDMC, 1994). Both the Agua Fria River and 

Cave Creek, like most watercourses in Arizona, are ephemeral streams and physical 

similarities between the watercourses justify the use of this sediment transport function. 

The Yang Stream Power function was originally established using a sediment size range 

from 0.015 to 1.72 mm (Vanoni, 1975). Since a large percentage of the stream cross-section 

is covered by the overbank floodplain, a model to evaluate the erosion and sedimentation 

process in that part of the watercourse is needed. 

The use of the Yang Stream Power function for the Overbank Models is due to the well- 

documented applications and capability of the Yang function to estimate sediment load for 

sand streams (Stevens et al, 1989; Yang, 1973, Yang 1984; Yang, 1988, Yang and Molinas, 

1982; and Yang and Stall, 1976). Since the bed materials in the overbanks of the 

watercourses are predominantly finer than the bed materials in the main channels, Yang's 

Stream Power function for sand is reasonable. 

4-4.3.3 Bed Material Size Distribution 

A series of channel bed material pebble count data and sieve-analyzed samples from the 

channel and overbank were collected, as part of this study, by JEF, Inc. The pebble count 

data were collected as described in Section 4-2.0. 
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Two different HEC-6 models are developed to model the channel and the overbanks. The 

watercourses in Cave Creek and Apache Wash systems typically have coarse bed material, 

with grain sizes ranging from coarse sand to large cobbles and boulders. The watercourse 

banks and overbank floodplains typically have finer material, with grain sizes ranging from 

silts and clays to coarse sand. Overbank floods, such as the 100-year flood and often the 

10-year flood, occupy both the channel and portions of the floodplain. Thus, to correctly 

model the sediment transport of the watercourses would require delineation and 

quantification of the size gradation of the bed material of both the main channel and the 

floodplain. However, a limitation of the HECd program is that only one bed material size 

characteristic can be provided for any reach of the watercourse. Therefore, two HEC-6 

models are developed for each watercourse; one for the main channel which uses bed 

material sized gradation for the channel, and the other for the floodplain which uses size 

gradation that is representative of the surface of the floodplain. 

The Main Channel Model, with coarser bed material size gradation, uses the Meyer-Peter, 

Muller transport function. The bed material for that model is developed using a composite of 

the bed material count data and sieve-analyzed data provided by JEF, Inc. Various 

percentiles of the pebble count data are computed and plotted. No trend in the size 

distribution of bed material of the watercourses is detected (see analysis by Hjalmarson in 

Appendix B). Variation of size distribution along the length of watercourses is random. 

Therefore, a composite of the pebble count data was computed and combined with an 

average of the sieve-analyzed samples. The pebble count composite for each wash was 

calculated by using the following method. 

The pebble count data less than 2 millimeters (all material finer than coarse sand) 

was removed from the data set. 

The remainder of the pebble count data are sorted based on grain size. 

An average is found for each grain size classification in Table G-1, Appendix G. 

The number points in each classification is totaled. 

The percentage of the number of points is calculated by dividing the number in the 

classification by the total number of data points. 

The percent finer is calculated by cumulatively adding the percentages. 

Sieve-analyzed samples for each watercourse are plotted and an average distribution is 

visually fitted. The percent finer from the pebble count data and the average curve from the 
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sieve-analyzed samples are combined to a single composite curve by visual fit. A composite 

curve is representative of the bed material size distribution for each of the watercourse 

Channel Models. 

The Overbank Models use a representative sieve-analyzed sample from the overbank 

floodplain. Following sections describe the data used to estimate bed material size 

distributions for the Channel and Overbank Models, and provides results of data analyses. 

Bed Material Size Distribution for Cave Creek - The composite grain size distribution for 

the Cave Creek Channel Model is derived from 34 pebble count data sets and eight sieve- 

analyzed samples. Analysis of the pebble count data is provided in Append~x G (Table G-1). 

A graph of the nine sieve-analyzed samples and the average size gradation curve is provided 

in Appendix G (Figure G-I). 

The grain size distribution for the Cave Creek Overbank Model is taken from a representative 

sieve-analyzed sample (CC-11) from the overbank floodplain. The size distribution curves for 

the Cave Creek Channel Model and the Overbank Model, respectively, are shown in Figure 

4-4.1. 

Bed Material Size Distribution for Apache Wash - The composite grain size distribution for 

the Apache Wash Channel Model is derived from 33 pebble count data sets and five sieve- 

analyzed samples. Analysis of the pebble count data is provided in Appendix G (Table G-3). 

A graph of the five sieve-analyzed samples and the average size gradation curve is provided 

in Appendix G (Figure G-2). 

The grain size distribution for the Apache Wash Floodplain Model is taken from a 

representative sieve-analyzed sample (AW-5) from the floodplain. The size distribution 

curves for the Apache Wash Channel Model and the Overbank Model, respectively, are 

shown in Figure 4-4.2. 

Bed Material Size Distribution for Paradise Wash - The composite grain size distribution 

for the Paradise Wash Channel Model is derived from 12 pebble count data sets and two 

sieve-analyzed samples. Analysis of the pebble count data is provided in Appendix G (Table 
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G-3). A graph of the five sieve-analyzed samples and the average sue gradation curve 1s 

prov~ded in Appendix G (Flgure G-3). 

The grain size distribution for the Paradise Wash Floodplain Model IS taken from a 

representative sieve-analyzed sample (PW-1) from the floodplain. The size dlstributlon 

curves for the Paradise Wash Channel Model and the Overbank Model, respectively, are 

shown in Figure 4-4.3. 

Bed Material Size Distribution for Desert Hills Wash - The composite grain size 

distribution for the Desert Hills Wash Channel Model is derived from five pebble count data 

sets and one sieve-analyzed sample. Analysis of the pebble count data is provided in 

Appehdix G (Table G-4). 

The grain size distribution for the Desert Hills Wash Floodplain Model is taken from a 

representative sieve-analyzed sample (DHW-1) from the floodplain. The size distribution 

curves for the Desert Hills Wash Channel Model and the Overbank Model, respectively, are 

shown in Figure 4-4.4. 
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Figure 4-4.1 
Bed Material Size Distribution for Cave Creek 
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Figure 4-4.2 
Bed Material Size Distribution for Apache Wash 
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Figure 4-4.3 
Bed Material Size Distribution for Paradise Wash 
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Figure 4-4.4 
Bed Material Size Distribution for Desert Hills Wash 
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44.3.4 lnflowing Sediment Load 

lnflowing sediment data is defined for the each of the four study watercourses, Cave 

Creek, Apache Wash, Paradise Wash, and Desert Hills Wash. For Cave Creek. 

Paradise Wash and Desert Hills Wash, inflowing sediment data is defined for the 

upper boundary. For Apache Wash, inflowing sediment data is defined for the upper 

boundary and the confluence with Paradise Wash and Desert Hills Wash. The 

inflowing sediment for the rest of the tributaries of the watercourses are assumed to 

be zero because the discharges from the tributaries are relatively small. 

44.3.4.1 lnflowing Sediment Rating Curves 

Neither an established sediment load rating curve nor recorded sediment load data 

are available for Cave Creek and other watercourses within the study limits. 

Therefore, inflowing sedlment rating curves for the watercourses are estimated as 

input to the HEC-6 models. The same rating curves are applied to both the Channel 

and Overbank Models. 

The synthesized rating curves are for bed material only not total load. Bed material is 

defined as the material moving on or near the bed. Total load is comprised of bed 

load and suspended load (Vanoni, 1977). The Meyer-Peter, Muller method was 

developed for estimating bed load for watercourses with coarse bed material. 

Suspended loads are typically comprised of finer material, such as clays, silts, and 

fine sand. Most of those materials will stay in suspension, even during low flow 

events, and pass through the system. Much of the critical transport processes in the 

study area are controlled by the coarser bed materials in the watercourses. 

An iterative approach using HEC8 is used to generate synthetic inflowing sediment 

load rating curves. The HECd models use the sediment load rating curve as the 

~nflowing sediment loads at boundary conditions to the model. For the sediment load 

in the Apache Wash model (the boundary condition at the confluence of Paradise 

Wash and Desert Hills Wash) the output from the base models of the Paradise Wash 

and Desert Hills Wash are ~nput to the Apache Wash HEC-6 models. In general, the 
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procedure involves adjusting the inflowing sediment until it balances with the 

outflowing sediment for a "dummy" reach. The HEC-6 models for developing the 

sediment rating curves are comprised of the following: 

Geometric data for five cross sections are used as a "dummy" reach. These 

sections are assumed to be stable, and can neither degrade nor agrade. 

Therefore, the sediment transport for the reach is in equilibrium, that is, the 

inflowing sediment load equals outflowing sediment load. 

One sieve-analyzed sample is selected as representative of bed material in 

the "dummy" reach. Size gradation of the bed material is determined from the 

sieve-analysis. 

The initial inflowing sediment loads are set to zero. This is as an initial 

condition in the iteration process. 

Sediment loads are estimated for a range of discharges using the Meyer- 

Peter, Muller sediment transport function. 

The model is run with the above conditions The sediment outflow from the 

downstream cross section is used to set the inflowing sediment load for the next 

iteration. The sediment oufflow for each grain size classification is found in the 

output of HEC-6 in Table SB-I. Sediment Load Passing the Boundaries of Stream 

Segment (see Table 4-4.13). The oufflow grain size classifications are in terms of 

tons per day. The values that are placed in the HEC-6 input are in terms of percent 

finer, which is found by dividing each grain size classification by the total calculated 

load. The models are iterated for each discharge until: 

The inflowing sediment by size fraction approximately equals the outflowing 

sediment by size fraction. This is found in Table SB-I in the HEC-6 output 

(Table 4-4.13). 

The transport rate is approximately equal at each cross section in the 

"dummy" reach. This is also found in Table SB-1 in the HECd output. (Table 

4-4.13), 
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The change in bed elevation is relatively equal at each cross section. This is 

found in the HEC-6 output Table SB-2 Status of the Bed Profile at Time in 

HEC-6 output (Table 4-4.13). 

Table 4-4.13 

Sample HEC-6 Output for developing the inflowing sediment 

load rating curve 
TABLE SB-1: SEDIMENT LOAD PASSING THE BOUNDARIES OF STREW SEGMENT t 1 
-------------------------------------..-------------------------------------.--. 

SEDIMENT INFLOW at the Upstream Boundary: 
GRAIN SIZE LOAD ltons/dayl I GRAIN SIZE LOAD (tons/dayl 

VERY FINE SAND.. .. 32.43 1 FINE GRAVEL. ...... 1184.08 
.... FINE SAND... ...... 43.07 1 MEDIUM GRAVEL. 1412.17 

MEDIUM SAND ....... 202.04 I COARSE GRAVEL..... 212.14 
COARSE SAND. ...... 462.04 1 VERY COARSE GRAVEL 0.00 
VERY COARSE SAND.. 839.54 1 SMALL COBBLES. .... 0.00 
VERY FINE GRAVEL.. 929.40 1 LARGE COBBLES..... 0.00 ------------- ------------- 

TOTAL = 5316.91 
SEDIMENT OUTFLOW from the Downstream Boundary 

GRAIN SIZE LOAD Itons/dayl I GRAIN SIZE LOAD ltons/day) 

VERY FINE SAND.. .. 32.32 I FINE GRAVEL.. ..... 1159.71 
FINE SAND . . . . . . . . .  42.96 1 MEDIUM GRAVEL..... 1375.68 
MEDIUM SAND.. . . . . .  199.19 1 COARSE GRAVEL. .... 201.04 
COARSE SAND.. ..... 454.14 1 VERY COARSE GRAVEL 0.00 
VERY COARSE SAND.. 824.80 1 SMALL COBBLES... .. 0.00 
VERY FINE GRAVEL.. 912.21 1 LARGE COBBLES ..... 0.00 ------------- ------------- 

TOTAL - 5202.05 

TABLE SB-2: STATUS OF THE BED PROFILE AT TIME = 120.000 DAYS ................................................................................ 
SECTION BED CHANGE WS ELEV THALWEG Q TRANSPORT RATE Itons/dayl 
NUMBER Ifti (ft) Ifti ICfS) SAND 

5.000 -1.50 1670.53 1666.94 3800. 5484. 
4.000 -1.86 1670.28 1665.97 3800. 5497. 

Cave Creek Sediment Ratina Curve - An inflowing sediment load rating curve is 

generated for the upper boundary of Cave Creek. The generation of the rating curve 

for the upper boundary is based on site-specific bed material characteristics and 

channel flow hydraulics. The "dummy" reach uses cross sections 29.387, 29.493, 

29.538, 29.601, and 29.663 and sieve-analyzed data 11-CHL. The inflowing 

sediment load curve is shown on Figure 4-4.5. The sediment load by size fraction for 

various discharges is included in Table 4-4.10. The inflowing sediment load for the 
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tributaries are assumed to be zero because the discharge from the tributaries to 

Cave Creek are relatively small. 

A ~ a c h e  Wash Sediment Ratinq Cuwe - Three inflowing sediment load rating 

curves are generated for the sediment transport model~ng of Apache Wash. The 

generation of the inflowing sediment load rating curve for the upper boundary is 

based on cross sections 8.02. 8.12, 8.21. 8.31, and 8.40 and sieve-analyzed data 

AW-5. The inflowing sediment load to Apache Wash from Paradise Wash and 

Desert Hills Wash are generated using the oufflowing sediment results from the base 

HEC-6 models of Paradise Wash and Desert Hills Wash. The inflowing sediment 

load from minor tributaries of Apache Wash are assumed to be insignificant The 

three inflowing sediment load curves are shown on Figure 4-4.5. Tables 4-4.11 

through 44.13 show the sediment load by size fraction for various discharges. 

Paradise Wash Sediment Ratina Curve - One inflowing sediment load rating curve 

is generated for the upper boundary of Paradise Wash The "dummy" reach uses 

cross sections 2.23, 2.37, 2.45, 2.53, and 2.62 and sieve-analyzed data PW-1. The 

inflowing sediment from minor tributaries of Paradise Wash are assumed to be 

insignificant. The inflowing sediment load curve is shown on Figure 44.5. The 

sediment load by size fraction for various discharges is included in Table 44.14. 

Desert Hills Wash Sediment Ratina Curve - One inflowing sediment load rating 

curve is generated for the upper boundary of Desert Hills Wash. The "dummy" reach 

uses cross sections 0.99, 1.10, 1.19, 1.29, and 1.35 and sieve-analyzed data 

DHW-1. The sediment load curve is shown on Figure 44.5. The sediment load by 

size fraction for various discharges is included in Table 44.15. 
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Figure 4-4.5 
Sediment Load for Inflowing Sediment 
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Table 44.14 
lnflowing Sediment Load for the Upper Boundary of Cave Creek 

Sediment Load by Size Fraction, in percent 
Sediment Very Very Very Vew 

Discharge, Load, in ~ i n e  Fine Medium Coarse  oaff fie   in; Fine Medium Coarse coarse Small 
in cfs tons Sand Sand Sand Sand Sand Gravel Gravel Gravel Gravel Gravel Cobbles 

~ ~ ~- 

( I )  (2) (3) (4) (5) (6) (7) (8) (9) (lo) ( I  I )  ( I  2) (1 3) 
1 0.1 1.42 2.80 8.79 22.99 23.24 18.02 14.79 7.87 0.08 -- -- 

2000 3732 1.42 2.80 8.79 22.99 23.24 18.02 14.79 7.87 0.08 -- -- 
12000 38488 0.82 1.93 6.38 17.27 19.05 17.32 19.07 15.15 3.00 0.01 -- 
17000 45655 1.31 2.67 5.66 15.14 16.51 14.73 16.34 16.32 11.16 0.18 -- 
27000 63313 1.90 4.30 6.39 15.04 16.54 15.68 17.50 16.20 6.24 0.21 -- 

Table 44.15 

lnflowing Sediment Loads for Upper Boundary of Apache Wash 

Sediment Load by Size Fraction, in percent 
Sediment Vew Vew Vew Vew 

Discharge, Load, in  in; Fine Medium Coarse coarse  in; Fine Mmkm Coarse coarse Small Large 
in cfs tons Sand Sand Sand Sand Sand Gavel Gravel Gavel Gravel Gravel Cobbles Cobbles 

(1) (2) (3) (4) (5) (6) (7) (8) (9) (1 0) (1 1) (12) (13) (1 4) 
1 10 151 3.12 624 6 51 7 19 997 1470 21 41 2630 2 18 0 87 0 01 
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Table 4-4.1 6 
lnflowing Sediment from Paradise Wash to  Apache Wash 

Sediment Load by Size Fraction, in percent 
Sediment Very Very Very 

Discharge, Load, in Fine Fine Medium Coarse Coarse Very Fine Fine Medium Coarse Coarse Small 
in cfs tons Sand Sand Sand Sand Sand Gravel Gravel Gravel Gravel Gavel Cobbles 

Table 4-4.1 7 
lnflowing Sediment from Desert Hills Wash to Apache Wash 

Sediment Load by Size Fraction, in percent 
Sediment Very Very Very 

Discharge, Load, in Fine Fine Medium Coarse Coarse Fine 
Very 

Fine Medium Coarse Coarse Small 
in cfs tons Sand Sand Sand Sand Sand Gravel Gravel Gravel Gravel Gravel Cobbles 
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Table 44.18 
lnflowing Sediment Load for the Upper Boundary o f  Paradise Wash 

Sediment Load by Size Fraction, in percent 
Sediment Very Very Very Very 

Discharge, Load, in Fine Fine Medium Coarse Coarse Fine Fine Medium Coarse Coarse 
in cfs tons Sand Sand Sand Sand Sand Gravel Gravel Gravel Gravel Gravel 

( I )  (2) (3) (4) (5) (6) (7) (8) (9) (1 0) (11) (1 2) 
10 10 0.08 2.65 11.92 21.45 21.79 11.09 13.40 12.24 4.51 0.88 

1400 7358 0.08 2.65 11.92 21.45 21.79 11.09 13.40 12.24 4.51 0.88 
4200 11381 0.05 2.38 11.37 20.54 21.02 10.88 13.94 12.30 6.26 1.27 

Table 44.19 
lnflowing Sediment Load for the Upper Boundary of Desert Hills Wash 

Sediment Load by Size Fraction, in percent 
Sediment Very Very Very Very 

Discharge, Load, in ~ i n e  Fine Medium Coarse coarse ~ i n e  Fine Medium Coarse Coarse 
in cfs tons Sand Sand Sand Sand Sand Gravel Gravel Gravel Gravel Gravel 
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4-4.3.5 Other Input Data 

The following input data is the same for all models. 

The depth of sediment reservoir for each cross section station for all models IS 

set to 10 feet. That llmits scour or streambed degradation to 10 feet, or less. 

Model results are checked to verify that the 10-foot limit was not reached for any 

of the models. 

The fraction of bed material that is exposed to erosion is set to 100 percent. This 

indicates that the entire bed is allowed to erode. 

The limits of transported sediment are in the range of very fine sand (0.0625 to 

0.125 mm) to large cobbles (128 to 256mm), respectively (HEC, 1993). 

The specific gravity of bed material is set to the HEC-6 default of 2.65. 

The grain shape factor is set to the HEC-6 default of 0.667. A shape factor of a 

perfect sphere is 1.0 while a very irregular shape has a factor as low as 0.1. 

The coefficient in surface area exposed is set to the HECB default of 0.5. 

The unit weight of deposited sediment is set to the HEC8 default of 93 pounds I 
cubic feet. 

- The water temperature is set to 68" Fahrenheit. 

4-4.4 LIMITATIONS AND ASSUMPTIONS 

The following is a summary of limitations and assumptions made in this section. 

Topographic mapping is based on circa 1995 aerial photography and does not 
reflect changes in geometry due to active sand and gravel mining. 

Base hydraulic parameters are taken from previous studies for specific purposes 
(1 00-year floodplainMoodway mapping) using a one-dimensional, fix-bed model. 

HEC-6 does not model horizontal variations in Manning's n value. A composite 
n-value for the left and right overbanks and channel are calculated where 
necessary. 
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HEC-6 can not model bridges or culverts. Those structures were replaced with 
an equivalent hydraulic section in the HEC-6 models. 

HEC-6 agrades and degrades sediment only located between bank stations. 
Bank stations are adjusted to account for multiple channels, where appropriate. 

HEC-6 allows only one set of bed material data for a cross section. There is a 
wide variability in the bed material between the main channels and overbank 
floodplains. Two types of models, Main Channel and Overbank Models, are 
used to model the two types of material. 

The coarser bed materials in the channel are modeled using the Meyer-Peter, 
Muller transport function. The finer bed materials in the overbank floodplain are 
modeled using the Yang Stream Power transport function. 

Neither an established sediment load rating curve nor recorded sediment load 
data are available for the watercourses. lnflowing sediment data are synthesized 
based on transport capacity of hydraulic section and bed material size 
distribution. 

lnflowing sediment for tributaries of Cave Creek, Paradise Wash, or Desert Hills 
Wash are assumed to be zero because the discharges from the tributaries are 
relatively small. The sediment to Apache Wash from Paradise Wash and Desert 
Hills Wash are generated from the outflowing results from base HEC-6 models of 
Paradise Wash and Desert Hills Wash. The inflowing sediment load from minor 
tributaries of Apache Wash are assumed to be insignificant. 

Bed material size gradation is based on field data collection. 
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4-5.0 MODELING METHODOLOGY 

4-5.1 MODELING APPROACH 

4-5.1.1 Model Selection And Application 

The HEC-6 program, Scour and Deposition in Rivers and Reservoirs, (U.S. Army Corps 

of Engineers, 1993), was selected during the scoping phase of the project for erosion 

and sedimentation modeling. This program is typically used for such applications and 

has been used for erosion and sedimentation studies in Arizona and Maricopa County. 

However, it is well recognized by the developer of that program (U.S. Army Corps of 

Engineers, Hydrologic Engineering Center) and the users of that program, that use of 

HECB for single-event modeling is limited. Results of HECd modeling must be used 

with care and HEC8 output is subject to interpretation. Furthermore, use of HEC8 for 

watercourses is compl~cated by the following: 

a. Flow is unsteady with rapidly rising and falling discharge rates. 

b. Flow is nonuniform and may be critical or supercritical under certain flow 

conditions in various reaches of the watercourse. 

c. The geometry of the watercourse varies spatially leading to frequent changes in 

flow characteristics (velocity, depth, width, etc.). 

d. The hydraulic resistance to flow is highly variable due to nonuniform bed and 

bank material and vegetation conditions throughout the watercourse. 

e. The size gradations of the watercourse bed, bank and overbank floodplains are 

highly variable. 

f. The watercourses can be subject to large sediment inflows during floods. 

Those factors, coupled with the lack of model calibration data for the study 

watercourses, requires that model input be carefully developed and evaluated by 

sensitivity analyses, and that several models be developed so that results can be 

interpreted within the realm of physical possibilities. 

The use of multiple models and the interpretation of those model results provide 

reasonable confidence that the qualitative aspects of erosion and sedimentation can be 
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correctly assessed, and that quantitative magnitudes of sedimentation (sediment loads, 

erosion, deposition, aggradation and degradation) can be estimated and compared 

under various development alternatives for the watersheds and watercourses. 

4-5.1.2 Model Development 

HEC-6 models of watercourses were developed for the following conditions and/or 

modeling assumptions: 

Hvdroloqy - Models were developed for the 10-year and 100-year floods with both 

existing (1997) watershed conditions and future (full build-out) watershed condit~ons. 

Condition of Watercourse - Models were developed for the watercourses in their existing 

(1997) physical condition. 

Bed Material Size Gradation - Models were developed based on bed material size 

gradation as determined by field data collection from the main channels and overbank 

floodplains of the watercourses. 

lncominq Sediment Load - The incoming sediment load for the models was estimated, 

as previously described, and was entered into the models by a rating curve. Those 

rating curves are used for all models except for the sensitivity analyses. 

Sensitivitv Analvses - Numerous HEC-6 models were developed for the purpose of 

evaluating the sensitivity of model input. Discussion of HEC-6 models for sensitivity 

analyses is presented in Section 4-6.0. 

4-5.1 MODEL IDENTIFICATION 

A total of 50 HEC-6 models were developed and used for the purpose of evaluating 

erosion and sedimentation of Cave Creek, Apache Wash, Paradise Wash and Desert 

Hills Wash and for sensitivity analysis of model input. Tables 4-5.1 through 4-5.8 identify 

each of the HEC-6 models. Tables 4-5.1, 4-5.3, 4-5.5, and 4-5.7 are for the Main 

Channel Models, and Tables 4-5.2, 4-5.4, 4-5.6, and 4-5.8 are for the Overbank Models. 

The first four models that are listed in each of those tables are used for evaluating the 

erosion and sedimentation of the watercourses. The input and output files are included 

in Appendix H for the 100-year conditions. The four models at the bottom of Main 
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Channel Models list are the HEC-6 models that were used for sensitivity analyses. A CD 

containing the input files for each of the 50 HEC-6 models is provided in Appendix J. 
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File Name 

CC-E100C 

CC-FIOOC 

CC-E1OC 

CC-F1 OC 

CC-QSXOO 

CC-QSXI 0 

CC-SD75C 

CC-SD75F 

Condition 

Existing 

Future 

Existing 

Future 

Future 

Future 

Future 

Future 

November 2000 

Flood 

Event 

Tributary 

Sediment 

Inflow 

None 

None 

None 

None 

None 

None 

None 

None 

Table 4-5.1 . 
Cave Creek HEC-6 Main Channel Models 

DS0 Bed 

Transport Function Material, 

in  mm 

Meyer-Peter, Muller 8 2 

Meyer-Peter, Muller 8 2 

Meyer-Peter, Muller 8 2 

Meyer-Peter, Muller 8 2 

Meyer-Peter, Muller 8 2 

Meyer-Peter. Muller 8 2 

Meyer-Peter. Muller 14 2 

Meyer-Peter. Muller 2 0 

Inflowing 

Sediment 
Purpose 

Base 100-year, existing watershed condition base model 

Base 100-year, future watershed condition base model 

Base 10-year, existing watershed condition base model 

Base 10-year future watershed condition base model 

None Evaluate sensitivity to low sediment inflow 

10 times Base Evaluate sensitivity to high sediment inflow 

Base Evaluate sensitivity to larger bed material 

Base Evaluate sensitivity to smaller bed material 



Table 4-5.2 

Tributaw 

Cave Creek HEC-6 Overbank Models 

D.. Bed -- 
Flood Inflowing 

File Name Condition Sediment Transport Function Material, in 
Event Sediment 

Purpose 
- ~ ~ 

Inflow mm 

CC-E100F Existing 100-year None Yang Stream Power 8.2 Base 100-year, existing watershed condition base model 

CC-F100F Future 100-year None Yang Stream Power 8 2 

CC-EIOF Existing 10-year None Yang Stream Power 8.2 

CC-FIOF Future 10-year None Yang Stream Power 8.2 

Base 100-year, future watershed condition base model 

Base 10-year, existing watershed condition base model 

Base 10-year future watershed condition base model 
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Table 4-5.3 

File Name 

AW-E100C 

AW-FIOOC 

AW-EIOC 

AW-FIOC 

AW-QSXOO 

AW-QSX05 

AW-SD75C 

AW-SD75F 

Condition 

Existing 

Future 

Existing 

Future 

Future 

Future 

Future 

Future 

November 2000 

Apache Wash H E C d  Main Channel Models 

Tributary 
Flood 

Sediment Transport Function 
Event 

Inflow 

100-year None Meyer-Peter, Muller 

100-year None Meyer-Peter, Muller 

10-year None Meyer-Peter, Muller 

10-year None Meyer-Peter. Muller 

100-year None Meyer-Peter. Muller 

100-year None Meyer-Peter, Muller 

100-year None Meyer-Peter, Muller 

100-year None Meyer-Peter, Muller 

Material, 
lnflowing 

Sediment 

Base 

Base 

Base 

Base 

None 

10 times Base 

Base 

Base 

Purpose 

100-year, existing watershed condition base model 

100-year, future watershed condition base model 

10-year, existing watershed condition base model 

10-year future watershed condition base model 

Evaluate sensitivity to low sediment inflow 

Evaluate sensitivity to high sediment inflow 

Evaluate sensitivity to larger bed material 

Evaluate sensitivity to smaller bed material 



Table 4-5.4 

Apache Wash HEC-6 Overbank Models 

Tributary DSO Bed 
Flood lnflowing 

File Name Condition Sediment Transport Function Material, 
Event Sediment 

Inflow in mm 

Purpose 

AW-E100F Existing 100-year None Yang Stream Power 11.0 Base 100-year, existing watershed condition base model 

AW-F100F Future 100-year None YangStreamPower 11.0 Base 100-year, future watershed condition base model 

AW-El OF Existing 10-year None Yang Stream Power 11.0 Base 10-year, existing watershed condition base model 

AW-FIOF Future 10-year None Yang Stream Power 11.0 Base 10-year future watershed condition base model 
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File Name Condition 

PW-E100C Existing 

PW-FIOOC Future 

PW-EIOC Existing 

PW-FIOC Future 

PW-QSXOO Future 

PW-QSX10 Future 

PW-SD75C Future 

PW-SD75F Future 

November 2000 

Tributary 
Flood 

Sediment 
Event 

Inflow 

100-year None 

100-year None 

10-year None 

10-year None 

100-year None 

100-year None 

100-year None 

100-year None 

Table 4-5.5 

Paradise Wash HEC-6 Main Channel Models 

Transport Function 

Meyer-Peter. Muller 

Meyer-Peter, Muller 

Meyer-Peter, Muller 

Meyer-Peter, Muller 

Meyer-Peter. Muller 

Meyer-Peter, Muller 

Meyer-Peter, Muller 

Meyer-Peter, Muller 

Ow Bed 

Material, 

in rnm 

22.8 

22.8 

22.8 

22.8 

22.8 

22.8 

39.9 

5 7 

Inflowing 

Sediment 

Base 

Base 

Base 

Base 

None 

10 times Base 

Base 

Base 

Purpose 

100-year, existing watershed condition base model 

100-year, future watershed condition base model 

10-year, existing watershed condition base model 

10-year future watershed condition base model 

Evaluate sensitivity to low sediment inflow 

Evaluate sensitivity to high sediment inflow 

Evaluate sensitivity to larger bed material 

Evaluate sensitivity to smaller bed material 



Table 4-5.6 

Paradise Wash HEC-6 Overbank Models 

Tributary D,, Bed 
Flood lnflowing 

File Name Condition Sediment Transport Function Material, 
Event Sediment 

Inflow in mm 

Purpose 

PW-E100F Ex~st~ng 100-year None Yang Stream Power 22 8 Base 100-year, exist~ng watershed cond~tion base model 

PW-F100F Future 100-year None Yang Stream Power 22 8 Base 100-year, future watershed wnd~tion base model 

PW-EIOF Exist~ng 10-year None Yang Stream Power 22 8 Base 10-year, ex~st~ng watershed cond~t~on base model 

PW-FIOF Future 10-year None Yang Stream Power 22 8 Base 10-year future watershed cond~t~on base model 
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Table 4-5.7 

Desert Hil ls Wash HEC-6 Main Channel Models 

Tributary 
Flood 

Condition Sediment 
Event 

Inflow 

Dee Bed 

Material, 

in mm 

16 9 

16 9 

16 9 

16 9 

16 9 

16 9 

29 6 

4 2 

File Name 
lnflowing 

Sediment 
Purpose Transport Function 

DH-E100C 

DH-F100C 

DH-EIOC 

DH-F-1OC 

DH-QSXOO 

DH-QSXIO 

DH-SD75C 

DH-SD75F 

Existing 100-year None 

Future 100-year None 

Existing 10-year None 

Future 10-year None 

Future 100-year None 

Future 100-year None 

Future 1 OO-year None 

Future 100-year None 

Meyer-Peter, Muller Base 

Base 

Base 

Base 

None 

10 times Base 

Base 

Base 

100-year, existing watershed condition base model 

100-year, future watershed condition base model 

10-year, existing watershed condition base model 

10-year future watershed condition base model 

Evaluate sensitivity to low sediment inflow 

Evaluate sensitivity to high sediment inflow 

Evaluate sens~tivity to larger bed material 

Evaluate sensitivity to smaller bed material 

Meyer-Peter, Muller 

Meyer-Peter, Muller 

Meyer-Peter, Muller 

Meyer-Peter, Muller 

Meyer-Peter, Muller 

Meyer-Peter, Muller 

Meyer-Peter, Muller 
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Table 4-5.8 

Desert Hills Wash H E C 6  Overbank Models 

Tributary Dm Bed 
Flood lnflowing 

File Name Condition Sediment Transport Function Material, 
Event Sediment 

Purpose 

Inflow in mm 

DH-E100F Existing 100-year None Yang Stream Power 16.9 Base 100-year, existing watershed condition base model 

DH-F100F Future 100-year None 

DH-EIOF Existing 10-year None 

DH-F-1OF Future 10-year None 

November 2000 

Yang Stream Power 16 9 Base 100-year, future watershed cond~t~on base model 

Yang Stream Power 16 9 Base 10-year, ex~st~ng watershed cond~tion base model 

Yang Stream Power 16 9 Base 10-year future watershed cond~t~on base model 



4-6.0 SENSITIVITY ANALYSES 

4-6.1 PURPOSE OF SENSITIVITY ANALYSES 

Sensitivity analyses of input to the HEC-6 models were performed to assess if variability 

in model input would substantively change the model results. Sensitivity analyses were 

performed on the major input parameters that are expected to have significant impact on 

model results. The sensitivity analyses were performed for bed material slze 

distribution, and incoming sediment load, as discussed in the following. 

The HECd models that are used for sensitivity testing are identified in Tables 4-5.1 

through 4-5.8. HEC-6 input files are provided in Appendix 4-1. The results of the 

sensitivity analyses are presented in graphical form in the appendices. A set of three 

graphs is used to illustrate the HEC-6 model results for each sensitivity run. Those three 

graphs are described as follows: 

Bed Elevation Chanae at Last Time S t e ~  - This graph shows the change in bed 

elevation at each modeling cross section at the end of the flood hydrograph. A pos~tive 

number indicates bed aggradation and a negative number indicates be degradation 

Sediment Passino Throuah Section - This graph illustrates the sediment load, in tons, 

that passes through each modeling section for the duration of the flood hydrograph. 

Water flow and sediment transport is from larger river mile to smaller river mile (right to 

left on the graph). A rise in the line (from right to left) indicates an increasing sediment 

load passing the next downstream section, and that indicates "scour" from that reach of 

watercourse. Conversely, a fall in the line indicates "fill" from that reach of watercourse. 

Accumulative Sediment De~osited U~stream of Section -This is a running accumulation 

of sediment deposited (+ number) or eroded (- number) starting at the upstream end 

(r~ght side of graph) and progressing downstream (to the left). Line segments (or trend 

of sections of the graph) sloping downward to the left indicate reaches of overall 

degradation. Line segments sloplng upward to the left indicate reaches of overall 

aggradation. 
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4-6.2 BED MATERIAL SIZE DISTRIBUTION 

Sensitivity to the input of sediment bed material size distribution was evaluated by 

running 100-year flood, future condition Main Channel HEC-6 models with finer bed 

material and coarser bed material. For the finer bed material, the base input size 

distribution was multiplied by 0.25. That is, each sediment size within a fraction of the 

grain size distribution was multiplied by 0.25. For the coarser grain size, the base input 

size distribution was multiplied by 1.75. The same procedure was used as for the finer 

grain size. 

The results of the sensitivity analyses of bed material size distribution are shown in 

Appendix I for all watercourses. The runs with the finer bed material generally result in 

greater magnitudes of sediment transport, and the runs with coarser bed material 

generally result in lesser magnitudes of sediment transport, both as expected. However, 

in general, a change in bed material size distribution does not change the overall 

performance of the models; that is, although the magnitudes of scour (degradation) and 

fill (aggradation) change, the overall sedimentation process is not significantly affected 

by a change in bed material size. Although flow resistance is dependant on bed material 

grain size, no adjustment in Manning's n was made in these sensitivity analyses. 

46.3 INFLOWING SEDIMENT LOAD 

Sensitivity to the input of inflowing sediment load was evaluated by running 100-year, 

future condition, Main Channel HEC-6 models with increased sediment load and 

reduced sediment load. For increased sediment load, the inflowing sediment load rating 

curves for most models were multiplied by 10. For Apache Wash the inflowing sediment 

load rating curve was multiplied by 5. For reduced sediment load, the inflowing 

sediment load was completely eliminated; that is, zero inflowing sediment load as 

compared to the base models. The results of the sensit~vity analyses of inflowing 

sediment load are shown in Appendix I for all the watercourses. 

For Cave Creek, Apache Wash, Paradise Wash and Desert Hills Wash, an increase in 

the inflowing sediment at the upper boundary causes localized deposition, but that effect 

does not propagate downstream any appreciable distance. The inflow of Paradise Wash 

and Desert Hills Wash to Apache Wash also has a localized depositional effect. A 

decrease in inflowing sediment causes localized degradation, but that effect does not 
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propagate downstream any appreciable distance. The only significant impact is at the 

lower end where increased or decreased sediment load would result in larger or smaller 

magnitudes of sediment deposition upstream of Cave Creek Dam. 

Overall, this analysis indicates that the watercourses have the hydraulic capacity to 

transport large quantities of inflowing sediment through the systems. High 

concentrations of inflowing sediment can result in the build-up of local sediment bars that 

can result in breakout flooding. Any increase in inflowing sediment exacerbates the 

sediment deposition upstream of Cave Creek Dam. Reduced sediment inflow would 

result in some long-term degradation, however bed arrnoring would likely limit that 

action, and would decrease deposition upstream of the dam. 
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4-7.0 EROSION & SEDIMENTATION 
ANALYSES RESULTS 

4-7.1 GENERAL 

The erosion and sedimentation analyses of Cave Creek, Apache Wash. Desert Hills 

Wash and Paradise Wash within the study area were performed by modeling the 

watercourses using the HEC8 program. Various models were prepared to investigate 

the erosion and sedimentation potential of those watercourses under a variety of 

watershed hydrologic conditions and hydraulic conditions. The HEC-6 results are 

interpreted with the intent of understanding how the watercourses will respond under 

various development conditions in the watersheds and under selected management 

scenarios for the watercourses. The interpretation of those model results are presented 

herein. 

HEC-6 modeling was performed for existing and future watershed conditions, and for 10- 

and 100-year floods. These are termed "base conditions," and they describe a range of 

conditions that can be expected under reasonable scenarios of land development and 

floodplain management. Interpretation of those results provides an assessment of 

sed~mentation impacts of selected alternatives in watercourse management. The HEC-6 

modeling methodology that is employed uses a reasonable range of values for certain 

input parameters and two different sediment transport functions. The use of two 

transport functions is to appropriately model the range of bed material size gradation that 

exists in the watercourses. 

HEC-RAS models of the encroached watercourses were developed (Section 4-7.2) for 

the purpose of hydraulic analyses and evaluation of alternatives. HEC-6 modeling of 

encroached watercourses was performed and those results were compared to results for 

unencroached conditions. The general results are the same with deviation only in 

regard to magnitude. The numeric difference in HEC-6 model results between 

encroached and unencroached conditions is within the accuracy expectation for 

sediment modeling. Therefore, although the magnitudes of erosion and fill or 

aggradation and degradation will vary somewhat for encroached conditions, the 

tendencies and general sedimentation response is the same as for unencroached 
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conditions. Results for unencroached HEC-6 models are presented, and these are 

applicable for encroached conditions, within the accuracy of such models. 

4-7.2 HEC-6 MODEL OUTPUT 

Numerous HEC-6 models were developed and run. Those models were developed for 

the purpose of investigating the erosion and sedimentation processes of the study 

watercourses, and those models are presented and discussed. The input and output 

tiles are provided on CD in Appendix J. Listings of the input files and summary table 

output for the base condition models are provided in Appendix H. The results of those 

HEC-6 models are presented in graphical form in this section with supplemental graphs 

in Appendices K and L. The results of the hydraulic validation of the HEC-6 models is 

provided in Section 4-4 and sensitivity analyses of key input parameters are provided in 

Section 4-6. The output shows the following error message: "ERROR 15." Stantec has 

discussed the problem with the U.S. Army Corps of Engineering Hydraulic Engineering 

Center. The problem has to do with running HEC-6 on a networked machine. The error 

message does not change the results of model. At the end of each run the following 

message is displayed "0 DATA ERRORS DETECTED." 

4-7.3 GRAPHICAL RESULTS OF THE HEC8 MODELS 

4-7.3.1 Description of Graphs 

The HEC-6 program produces voluminous output, therefore, a convenient means to 

present and interpret those results is necessary. The HEC-6 model output for the 100- 

year flood models are presented in a set of five graphs for each of the 32 base condition 

models. Each of those five graphs is described as follows: 

Bed Elevation Chanae at Last Time Steo - This graph shows the change in bed 

elevation at each modeling cross section at the end of the 100-year flood hydrograph. A 

positive number indicates bed aggradation and a negative number indicates bed 

degradation. A 4-point moving average line is also shown which better illustrates reach 

average conditions. 

Maximum and Minimum Bed Elevation Chanae - This graph shows both the maximum 

till (aggradation) and maximum scour (degradation) that occurs at any time during the 

100-year flood. The maximum scour is represented by the minimum bed elevation 
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change. During the passage of a flood, a section may only experience scour, or it may 

only experience fill, or it may at times be scouring and at other times filling. A section 

that has a zero for maximum bed elevation change is always in a scour mode. A section 

that has a zero for minimum bed elevation change is always in a fill mode. A section 

that has both a positive number for maximum bed elevation change and a negative 

number for minimum bed elevation change experiences both scour and fill during 

passage of the 100-year flood. This information is useful in estimating potential toe- 

down requirements for watercourse bank lining and also the potential for excessive local 

fill that could cause breakout flows. 

Sediment Passins throuah Section - This graph illustrates the sediment load, in tons, 

that passes through each modeling section for the duration of the 100-year flood. Water 

flow and sediment transport is from larger river station to smaller river station (right to left 

on the graph). A rise in the line (from right to left) indicates an increasing sediment load 

passing the next downstream section, and that indicates 'scour" from that reach of 

watercourse. Conversely, a fall in the line indicates "fill" from that reach of watercourse. 

A 4-point moving average line is also shown which better illustrates reach average 

conditions. 

Accumulative Sediment De~osited Uostream of Section - This is a running accumulation 

of sediment deposited (+ number) or eroded (- number) starting at the upstream end 

(right side of graph) and progressing downstream (to the lefl). HECB calculates 

accumulation of sediment using the $VOL record. This record is placed after the 

hydrologic data in the model. Line segments (or trend of sections of the graph) sloping 

downward to the left indicate reaches of overall degradation. Line segments sloping 

upward to the left indicate reaches of overall aggradation. A 4-point moving average line 

is also provided on each graph. 

These graphs are used to identify trends of aggradation (filling) and degradation (scour) 

according to the slope of the line or the slope of a reach averaged line, and also the 

relative magnitude of scour or fill. That is, a long sustained downward line with a steep 

slope indicates aggressive scour over a long reach of watercourse, thus likely 

degradation and or bank attack, and a similar line but sloped upward would indicate a 

region of sediment deposition with avulsion hazard. Alternatively, short sloping lines 

would indicate reaches that may be described as pool and riffle sequences or the 

formation of gravel bars. 
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Sediment Load and Flood Hydrooraph -This is a graph of the flood hydrograph with the 

time distribution of sediment load, in tons per day, plotted at the same time scale as the 

flood hydrograph. One or more such graphs are provided to illustrate the flood 

magnitude with the corresponding sediment load. It is noted that the sediment load is 

bed material load not total sediment load. 

A descriptive listing of the 32 100-year flood HEC-6 models is provided in the Table 4- 

7.1. The graphical results are provided in Appendix K. 

For the 10-year flood, only two graphs (Bed Elevation Change at Last Time Step and 

Accumulative Sediment Deposited Upstream of Section) are used in each set to 

describe the erosion and sedimentation results. Those graphical results are presented 

in Appendix L. 

4-7.3.2 General Scour and Fill 

The maximum general scour and fill during floods (100-year and 10-year) are provided in 

Table 4-7.2. Usually the magnitudes of scour and fill is slightly greater under future 

conditions as opposed to existing conditions. Similarly, the magnitude of scour and fill 

usually is the greatest for the 100-year flood rather than the 10-year flood. However, 

there are a few instances where the existing or 10-year flood is larger than the future or 

100-year flood, respectively. Those differences are a few tenths of a foot and are 

attributed to hydrograph timing and the magnitude of upstream sediment transport that 

may reduce downstream scour or fill magnitudes. The values in Table 4-7.2 are 

reasonable. There are no excessively large values that would be indicative of errors in 

modeling. For example, the maximum general scour and fill depths for the watercourses 

for various hydrologic and watershed conditions, as shown in Table 4-7.2, are 

reasonable. 
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Table 4-7.1 
Index of graphical results of HEC-6 models for the Cave Creek and Apache Wash 

F~gure Numbers In 

. . . 
PW-CB through 8 . . 
PW-0-5 through 8 . . 
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Table 4-7.2 

Maximum general scour and fill during floods 

Cave Apache Paradise Desert Hills 
Creek Wash Wash Wash 

Scour, ft. Fill, ft Scour, ft. Fill, ft Scour, ft. Fill, ft Scour, ft. Fill, fi 
(1) (2) (3) (4) (5) (6) (7) (8) 

100-year Flood 
Existing Conditions: 

Main Channel Model 3.3 

Overbank Model 1.8 

Future Conditions: 

Main Channel Model 2.9 

Overbank Model 1.4 

1 0-year Flood 
Existing Conditions: 

Main Channel Model 3.2 

Overbank Model 1.3 

Future Conditions: 

Main Channel Model 3.3 

Overbank Model 1.3 
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4-7.3.3 Interpretation of Erosion and Sedimentation 

The graph that is particularly useful in interpreting the erosion and sedimentation 

process is the Accumulative Sediment Deposited Upstream of Section graph. That 

graph is best interpreted by starting at the upstream end (the right edge of the graph) 

and to progress downstream (to the left). A line segment sloping down to the left 

indicates a reach experiencing degradation (scour) and conversely a line segment 

sloping up to the left indicates a reach experiencing aggradation (fill). The five point 

moving average line is used in the interpretation of results since it smooths out 

fluctuations at individual modeling sections and better represents reach average 

tendencies. Use of the moving average line is beneficial in that it avoids placing undue 

emphasis on numeric values at specific locations in the watercourse and rather is 

indicative of trends and reach average magnitudes. That graph also shows if the 

modeled reach is in sediment balance, that is, the line returns to zero at its left end. A 

negative value at the left end indicates a net scour through the modeled length of 

watercourse, while a positive value indicates a net fill. Figures 4-7.1 through 4-7.22 are 

those graphs that are used to interpret the erosion and sedimentation process in Cave 

Creek and the other study watercourses. 

When interpreting results using those graphs, the Main Channel graphs represent the 

coarser bed material that is typically in the main channel of the watercourse, and the 

Overbank graphs represent the finer bed material that is typically in the floodplain 

overbanks. The actual erosion and sedimentation in the watercourses cannot be 

modeled using HEC-6 because of the nonuniformity of bed material that exists laterally 

across each cross section of watercourse. However, the HEC-6 results as depicted 

herein do provide spatial trends and general magnitudes of the erosion and 

sedimentation process. 

4-7.3.4 Cave Creek 

The Cave Creek HEC-6 model results are presented in graphical and tabular form in the 

report with supplemental graphs in Appendices K and L. The HEC-6 models extend 

from approximately River Station (RS) 24.5 miles, which is within the 100-year flood 

impoundment zone of Cave Buttes Dam, upstream to RS 31.9 miles, which is about 2.1 

miles upstream of the Carefree Highway Bridge The upstream study limit for Cave 
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Creek is the Carefree Highway Bridge (RS 29.8 miles) and the additional 2.1 mlles of 

river that is modeled upstream of the study limit is used to avoid boundary conditions 

influencing the model results in the study area. The zone of active gravel mining in Cave 

Creek extends from about RS 25.2 miles to RS 26.8 miles. 

100-vear Flood. Existinq Hvdroloqic Conditions 

The results of the HEC-6 models that are used to interpret the general eroslon and 

sedimentation of Cave Creek during a large flood (100-year) under existing hydrologic 

conditions in the watershed are shown in Figures 4-7.1 and 4-7.2. 

Starting at the Carefree Highway Bridge (RS 29.8 miles), there is a short reach of the 

watercourse (about 0.2 miles) that is degradational, which may be induced by high 

velo&ty flows through the bridge. That scour zone is shown in both Figures 4-7.1 and 4- 

7.2 (by both the Main Channel and the Overbank Models). The next reach (RS 29.6 

miles to about 29.2 miles) is a depositional zone with likely accumulation of the coarser 

bed material (cobble and gravel) but with the finer bed material (sand) being flushed 

through That is an area where a gravel mine is permitted by the Arizona State Land 

Department (Pemlit Number 04-23861, D. Steffan) which suggests that the area may 

exhibit tendencies for gravel deposits. 

The overbank floodplain from about RS 29.0 miles to about RS 27.1 miles would 

generally be in a scour mode during large floods. Such scour would likely result in 

channel cutting and bank erosion of secondary channels within the western overbank 

(see Figure 4-7.2). However, within that same reach, there is a tendency for the 

deposition of coarser material, possibly resulting in some gravel bars, between RS 28.8 

miles to RS 28.2 miles (see Figure 4-7.1). Such gravel bars could produce changes in 

flow direction resulting in realignment of the main channel and bank attack. From RS 

28.2 miles to RS 27.8 miles, there is a slight tendency for fill of coarser bed material. but 

that reach is in near sediment balance. From RS 27.8 miles to RS 27.3 miles is in a 

scour mode for both the main channel and the overbank. 

From about RS 27.3 miles and downstream to the end of the study limit, Cave Creek is 

in an aggradation mode during large floods. Thts is caused by the backwater of 

impounded waters in Cave Buttes Dam and the high sediment load in the watercourse 

during a large flood. As illustrated in Figure 4-7.1, virtually all of the coarse bed material 

is deposited in that reach and very little, if any, of the coarse sediment would enter the 
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Cave Buttes Dam impoundment during a large flood. As illustrated in Figure 4-7.2, 

although there is a greater transport of finer material upstream of RS 27.0 miles, only a 

portion (maybe 25 percent) would deposit in the backwater of the dam. The majority of 

the finer bed material will enter the flood impoundment zone and be distributed within the 

reservoir area. The coarser particles settling out quickly in the reservoir followed 

progressively by smaller particle sizes. Only the finest sand, silt and virtually all of the 

clay particles will be conveyed through the reservoir to be deposited within the deeper 

flood inundation zone behind the dam. 

As noted above, Cave Creek is a depositional (fill) reach during large floods downstream 

of about RS 27.3 miles. Within that reach is the active Wheeler Mine and the inactive 

Tanner Mine. Although the gravel pit geometry (except that shown in the 1995 

topographic mapping) is not incorporated into the HEC-6 models, that reach of 

watercourse will benefit from the natural process of sediment filling during large floods. 

The gravel mining that has occurred since 1995 (which is not reflected in the topographic 

maps nor the hydraulic geometry of the HECB models) will, for the most part, enhance 

the net depositional tendency in that reach resulting in somewhat more "filling" by 

sediment during floods than the HEC-6 results show. The effect of large floods in Cave 

Creek likely will be beneficial in filling the gravel pits. However, severe adverse local 

scour or fill can occur at gravel pits andlor gravel mounds and those impacts are beyond 

the capability of HEC-6 modeling to predict. 

100-vear Flood. Future Hvdroloaic Conditions 

The HEC-6 model results for future hydrologic conditions are shown in Figures 4-7.3. and 

4-7.4. Future land development in the large Cave Creek watershed will have the effect of 

only slightly increasing the peak discharge and runoff volume. A large percentage of the 

watershed will be unaffected by land development. Therefore, the flood hydrograph for 

future conditions is not much different than the flood hydrograph for existing conditions. 

The flood hydrographs are the only difference in the HEC-6 models between the existing 

and future conditions. Accordingly, the erosion and sedimentation process in Cave Creek 

is not affected to any large degree by future hydrologic conditions. Comparison of Figure 

4-7.3 and Figure 4-7.1 indicates that under future conditions there is a slight (about 10 

percent) increase in net scour upstream of RS 27.3 miles and a corresponding, slightly 

greater deposit of coarse material in the reservoir backwater. Comparison of Figure 4-7.4 

and Figure 4-7.2 indicates approximately a similar magnitude of scour upstream of RS 

27.0 but that the deposition zone is "pushed further into the backwater zone of the 
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reservoir under future conditions. Apparently, the increased flood hydrograph is more 

effective in "flushing" the fine sediments into the reservoir. However, overall there is little 

discemable difference in the erosion and sedimentation process in Cave Creek for large 

floods under either existing or future conditions in the watershed. 

10-vear Flood. Existing Hvdroloaic Conditions 

The results of the HECB models that are used to interpret the general erosion and 

sedimentation of Cave Creek during a more frequent flood (10-year) under existing 

hydrologic conditions in the watershed are shown in Figure 4-7.5 and 4-7.6. 

Starting at the Carefree Highway Bridge (RS 29.8 miles), there is a short reach of 

watercourse that is degradational, which may be induced by somewhat higher velocities 

through the bridge. That scour zone 1s mainly illustrated in Figure 4-7.6, whereas Figure 

4-7.5 shows only a slight tendency toward scour. It is likely that during such floods, 

scour downstream of the bridge will "sort out" the finer bed material leaving the coarser 

material behind. This could result in some bank attack and widening of the main 

channel. 

From about RS 27.6 miles to about RS 27.2 miles, the watercourse will be slightly 

degradational but with occasional build-up of gravel bars. The flow will mainly transport 

the finer bed material (sands) through the system with the coarser bed material (cobble 

and gravel) contributing to migrating riffles and pools. 

Downstream of about RS 27.2 miles, which includes the gravel mining reach, is a 

deposition zone of virtually all the coarse material and about 30 percent of the entering 

finer bed material Most of the finer material will be transported through the reach and 

be deposited in the Cave Buttes Dam impoundment further downstream. As discussed 

previously for the 100-year flood, the existing (and likely expanded) gravel mining effects 

in that reach could produce more effective 'trapping" of the finer sediments in that reach. 

Both the 100-year flood (see Figures 4-7.1 through 4-7.4) and the 10-year flood (see 

Figures 4-7.5 through 4-7.8) indicate deposition downstream of approximately RS 27.0; 

however, it is noted that for larger floods, a larger quantity of sediment load is deposited 

in the watercourse prior to entering the Cave Buttes Dam impoundment area as 

compared to smaller floods. That is because larger floods fill more of the impoundment 

volume resulting in the backwater zone extending further upstream. Small floods will 

travel further into the impoundment before entering the backwater of the dam. 
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A sequence of smaller, more frequent floods will have the net effect of scour upstream of 

about RS 27.0 miles. Since the bed of the main channel is generally well 'armored" by 

coarser bed material and the smaller floods will generally not be able to transport those 

larger sizes, the smaller floods will likely result in bank erosion and lateral migration. 

Downstream of RS 27.0 miles, there is a tendency for the accumulation of coarser bed 

material. That may result in gravel bars andlor filling of gravel mined areas. The 

impoundment will continue to be filled with finer bed material and wash load that settles 

in the reservoir. 

10-vear Flood. Future Hvdroloqic Conditions 

Difference between the 10-year flood under existing and future hydrologic conditions in 

the yatershed are very minor for Cave Creek. Comparisons of Figures 4-7.5 and 4-7.7 

(Main Channel Models) and Figures 4-7.6 and 4-7.8 (Overbank Models) indicate virtually 

no differences in erosion and sedimentation for smaller floods. The results under future 

conditions are essentially the same as for existing conditions. 

4-7.3.5 Apache Wash 

The Apache Wash HEC-6 model results are presented in graphical and tabular form ~n 

the report with supplemental graphs in Appendices K and L. The HEC-6 models extend 

from RS 0.20 miles, wh~ch is approx~mately the 100-year flood inundation limit for Cave 

Buttes Dam, to about RS 8.0 miles. The upper study limit boundary is RS 7.7 miles. 

Carefree Highway crosses the watercourse at RS 4.6 miles. The confluences of Desert 

Hills Wash and Paradise Wash occur between about RS 2.5 miles and RS 3.0 miles. 

100-vear Flood, Existing Hvdroloqic Conditions 

The results of the HEC-6 models that are used to interpret the general erosion and 

sedimentation of Apache Wash during a large flood (1 00-year) under existing hydrologic 

conditions in the watershed are shown in Figures 4-7.9 and 4-7.10. 

Starting at the upstream study limit (RS 7.7 miles), the watercourse is generally in a 

scour mode downstream to the Carefree Highway crossing (RS 4.6 miles). As 

demonstrated in Figure 4-7.10, there is a continuous tendency for scour of the finer bed 

material; however, as demonstrated in Figure 4-7.9, the coarser bed material is 

expected to alternate between short reaches of scour separated by reaches of fill. There 

is an overall tendency for deposition of coarser bed material to occur from RS 5.8 miles 

to the Carefree Highway crossing Those modeling results indicate that upstream of the 
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Carefree Highway crossing there will be continuous erosion of finer material resulting in 

likely bank attack and possible lateral migration. Within the main channel, riffles and 

pools of coarse material may form with a net degradation upstream of RS 6.0 miles and 

net aggradation between RS 6.0 miles and the Carefree Highway. 

Between RS 4.8 miles to RS 4 5 miles is a zone of flow expansion that contains the 

Carefree Highway culvert That reach will be a likely fill zone of sediment eroded from 

the upstream watercourse. From that reach downstream to the confluence with Desert 

Hills Wash (RS 3.0 miles) is a reach in near sediment balance, although alternating 

nffles and pools of coarser bed material can be expected. 

The confluences of Desert Hills Wash and Paradise Wash with Apache Wash occurs 

between RS 3.0 miles to RS 2.5 miles. The incoming sediment from those two 

watercourses and the channel widening at the confluence with Desert Hills Wash results 

in a short reach (about 0.3 miles) that will experience sediment deposition. However. 

past the confluence with Paradise Wash, Apache Wash gains a high sediment transport 

capacity thus effecting a flushing of sediment through the watercourse to the Cave 

Buttes Dam impoundment. Overall, there is a net erosion of both finer and coarser bed 

material sediment through Apache Wash for a large flood indicating that the watercourse 

will be subject to degradation, bank attack and possible lateral migration. Course 

sediment deposits at various locations throughout the watercourse could redirect flows 

which would exacerbate bank erosion and contribute to lateral migration. 

100-year Flood. Future Hvdroloaic Conditions 

The HEC-6 model results for future hydrologic conditions are shown in Figures 4-7.1 1 

and 4-7.12. There is a very slight increase in runoff volume and peak discharge from the 

watershed for a large flood. Comparison of Figures 4-7.9 to 4-7.11 and Figures 4-7.10 

to 4-7.12 indicates that the erosion and sedimentation rates are only slightly affected by 

future hydrologic changes. Overall, the existing erosion and sedimentation 

characteristics of Apache Wash will continue under future land development. 

10-year Flood. Existina and Future Hvdroloaic Conditions 

The results of the HEC-6 models that are used to interpret the general erosion and 

sedimentation of Apache Wash during a more frequent flood (10-year) are shown in 

Figures 4-7.13 and 4-7.14. Those figures are generated from HEC-6 model output for 

existing hydrologic conditions, however, the results are essentially identical for future 
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hydrologic conditions. The results in Figures 4-7.13 and 4-7.14 show a slight but 

continuous trend for increased sediment transport downstream throughout Apache 

Wash. That indicates a tendency for degradation and bank erosion during the more 

frequent floods. Although the rates of erosion are relatively low for a single flood event, 

a sequence of such floods can lead to meaningful degradation and bank erosion, 

especially locally. 

4-7.3.6 Paradise Wash 

The Paradise Wash HEC-6 model results are presented in graphical and tabular form in 

the report with supplemental graphs in Appendices K and L. The HEC-6 models extend 

from the confluence with Apache Wash (RS 0.0 miles) upstream to about RS 2.2 miles. 

The upstream study limit for Paradise Wash is the Carefree Highway culvert 

(approximately RS 2.0 miles). 

100-vear Flood, Existinq Hvdroloqic Conditions 

The results of the HEC-6 models that are used to interpret the general erosion and 

sedimentation tendencies of Paradise Wash durlng a large flood (100-year) under 

existing hydrologic conditions in the watershed are shown in Figures 4-7.15 and 4-7.16. 

F~gure 4-7.16 lndlcates that the flner bed and bank material of the watercourse will be 

subject to erosion and transport throughout the study reach. Figure 4-7.15 indicates that 

there will be erosion and transport of coarser bed material immediately downstream of 

the Carefree Highway culvert. From about RS 1.8 miles to RS 0.9 miles, the matn 

channel of the watercourse will be aggradational for coarser bed material. Downstream 

of RS 0.9 miles there is ample transport capactty of the coarse bed mater~al with an 

overall scouring of the main channel 

Overall, Paradise Wash likely will experience some net erosion, predominantly of the 

flner bed materials. The main channel is less likely to experience major change of the 

bed elevation, except due to local conditions. Erosion will be predominantly due to bank 

erosion, resulting in potential for bank migration. The formation of gravel bars in the 

channel could realign flow resulting in concentrated bank attack and possible avulsions 

of the main channel. 

100-year Flood. Future Hvdroloaic Conditions 

November 2000 
cjmlp\28900077\repork\sediment rpt\sect5-7 e&s results.doc 



Future land development in the small Paradise Wash watershed produces relatively 

small changes to the flood hydrology as compared to existlng hydrologic conditions. The 

eroslon and sedimentation response of Paradise Wash is about the same under both 

exlst~ng and future hydrologic conditions. 

The erosion and sedimentation of Paradise Wash for a small flood (10-year) is about the 

same for both existing and future watershed conditions. Those results are demonstrated 

in Figures 4-7.17 and 4-7.18. Those figures illustrate a slight trend for scour of finer 

material throughout the watercourse and some relatively minor transport of coarser bed 

material. Overall, the watercourse can be expected to experience some bank erosion 

and the formation of gravel bars periodically in the main channel during small floods. A 

sequence of such small floods may result in some realignment of the main channel and 

some migration of channel banks. 

4-7.3.7 Desert Hills Wash 

The Desert Hills Wash HEC-6 model results are presented in graphical and tabular form 

in the report with supplemental graphs in Appendices K and L. The HECB models 

extend from the confluence with Apache Wash (RS 0.0 miles) upstream to about RS 1.0 

miles. The upstream study limit for Desert Hills Wash is about RS 0.5 miles. 

100-vear Flood 

There is no discernable difference in erosion and sedimentation between the existing 

and future hydrologic conditions for Desert Hills Wash. The results are presented in 

Figure 4-7.19 and 4-7.20. The watercourse will be subject to erosion with a greater 

transport rate of finer material. The tendency to scour finer material will produce bank 

erosion with potential lateral migration in places. 

10-year Flood 

The results are presented in Figures 4-7.21 and 4-7.22 which are representative of both 

existing and future hydrologic conditions in the watershed. During smaller floods, the 

overall transport rate is slightly less than the incoming sediment load when considering 

either the coarser or the finer bed material. Th~s can be caused by backwater effects in 

Desert Hills Wash caused by flow in Apache Wash resulting in deposition in the lower 
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reach. The accumulative sediment deposited during small floods is estimated to be very 

small (a few hundred cubic yards) which indicates that the reach is near sed~ment 

balance during small floods. 
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Figure 4-7.1 
Accumulative Sediment Deposited Upstream of Section 

Cave Creek Main Channel Model, 100-year Flood, Existing Condition 

24 25 27 28 29 30 31 32 

River Station, in miles 
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Figure 4-7.2 
Accumulative Sediment Deposited Upstream of Section 

Cave Creek Overbank Model, 100year Flood. Existing Condition 
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River Station, in miles 



Figure 4-7.3 
Accumulative Sediment Deposited Upstream of Section 

Cave Creek Main Channel Model, 100year Flood, Future Condition 

27 28 29 

River Station, in miles 
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24 25 26 27 28 29 30 31 32 

River Station. In miles 
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Figure 4-7.4 
Accumulative Sediment Deposited Upstream of Section 

Cave Creek Overbank Model, IOOyear Flood, Future Condition 



Figure 4-7.5 
Accumulative Sediment Deposited Upstream of Section 

Cave Creek Main Channel Model, 10year Flood, Existing Condition 
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River Station. in miles 



Figure 4-7.6 
Accumulative Sediment Deposited Upstream of Section 

Cave Creek Overbank Model, 10-year Flood, Existing Condition 

24 25 28 27 29 29 30 31 32 

River Station, in miles 
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Figure 4-7.7 
Accumulative Sediment Deposited Upstreaq of Section 

Cave Creek Main Channel Model, 10year Flood, Future Condition 

24 25 26 27 28 29 30 31 32 

Riwr Station, in miles 
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Figure 4-7.8 
Accumulative Sediment Deposited Upstream of Section 

Cave Creek Overbank Model, 10year Flood, Future Condition 

24 26 26 27 28 29 30 31 32 

River Station, in miles 
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Figure 4-7.9 
Accumulative Sediment Deposited Upstream of Section 

Apache Wash Main Channel Model, IOO-year Flood, Existing Conditions 

November 2000 
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Figure 4-7.10 
Accumulative Sediment Deposited Upstream of Section 

Apache Wash Overbank Model, IOO-year Flood, Existing Conditions 

November 2000 
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River Station, in miles 



Figure 4-7.11 
Accumulative Sediment Deposited Upstream of Section 

Apache Wash Main Channel Model, IOOyear Flood, Future Conditions 
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River Station, in miles 
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Figure 4-7.12 
Accumulative Sediment Deposited Upstream of Section 

Apache Wash Overbank Model, 1M)year Flood, Future Conditions 
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River Station. in miles 
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Figure 4-7.13 
Accumulative Sediment Deposited Upstream of Section 

Apache Wash Main Channel Model, IOyear Flood (Existing or Future Conditions) 

3 4 5 

River Station, in miles 
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Figure 4-7.14 
Accumulative Sediment Deposited Upstream of Section 

Apache Wash Overbank Model, 10-year Flood (Existing or Future Conditions) 

November PO00 
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River Station, in miles 



Figure 4-7.15 
Accumulative Sediment Deposited Upstream of Section 

Paradise Wash Main Channel Model, 100year Flood (Existing or Future Conditions) 

November 2000 
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Figure 4-7.16 
Accumulative Sediment Deposited Upstream of Section 

Paradise Wash Overbank Model, IOO-year Flood (Existing or Future Conditions) 
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Figure 4-7.17 
Accumulative Sediment Deposited Upstream of Section 

Paradise Wash Main Channel Model. IOyear Flood (Existing or Future Conditions) 
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Figure 4-7.18 
Accumulative Sediment Deposited Upstream of Section 

Paradise Wash Overbank Model, IOyear Flood (Existing or Future Conditions) 
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Figure 4-7.19 
Accumulative Sediment Deposited Upstream of Section 

Deszrt Hillswash Main Channel Model, IOO-year Flood (Existing or Future Conditions) 

November 2000 
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Figure 4-7.20 
Accumulative Sediment Deposited Upstream of Section 

Desert Hills Wash Overbank Model, 100-year Flood (Existing or Future Conditions) 
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River Station, in miles 
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Figure 4-7.21 
Accumulative Sediment Deposited Upstream of Section 

Desert Hills Wash Main Channel Model, IOyear Flood (Existing or Future Conditions) 
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River Station, in miles 
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Figure 4-7.22 
Accumulative Sediment Deposited Upstream of Section 

Desert Hillswash Overbank Model, 10-year Flood (Existing or Future Conditions) 
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River Station, in miles 

November 2000 



4-8.0 CONCLUSIONS 

4-8.1 GENERAL 

An erosion and sedimentation analysis of Cave Creek, Apache Wash, Paradise Wash 

and Desert Hills Wash was performed by HEC-6 modeling for the purpose of evaluating 

trends and spatial distributions of scour and fill in those watercourses. The information 

is used in the Cave Creek and Apache Wash Watercourse Master Plan for evaluating 

erosion lateral migration limits and in formulating alternatives for the study watercourses. 

HEC-6 modeling and analyses were conducted for the 100-year and the 10-year flood, 

and for existing and future conditions in the watershed. Two different bed material size 

gradations and sediment transport functions are used in the analyses. The results of the 

HEC-6 models must be interpreted from the output from the two modeling 

methodologies. The hydraulic components of the models are validated by comparing 

the hydraulics from a fixed-bed configuration of the HEC-6 models to the hydraulics from 

equivalent HEC-RAS models. The sensitivity of model input was evaluated and there 

are no unduly sensitive pararneters that could adversely affect the outcome of these 

studies when using reasonable values for those pararneters. 

4-8.2 HEC-6 MODEL INPUT 

4-8.2.1 Hydrology 

Hydrographs for the 100-year and 10-year floods under existing and future hydrologic 

conditions, respectively, in the watershed were determined by watershed modeling using 

HEC-1. The flood hydrology was performed by others and those hydrographs are 

discretiied, as shown in Section 4-3.3, for input into the HEC-6 models. 

4-8.2.2 Watercourse Geometry 

The hydraulic geometry of watercourses was determined from previously developed 

HEC-2 models of the watercourses. Those models were reviewed and adjustments 

made, as described in Section 4-4.2, to meet HEC-6 model requirements. 
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4-8.2.3 Bed Material Size Gradation 

The size gradation of bed material in the watercourses was established by using field 

data as supplied by others. The spatial variability of the bed material size distribution 

was assessed. It was determined that modeling would need to be performed to meet 

the bed material size characteristics of the main channel and another set of models 

meeting the bed material size characteristics of the overbank floodplains. Bed material 

data and related HEC-6 modeling is described in Section 4-4.3. 

4-8.2.4 lnflowing Sediment Load 

lnflowing sediment load rating curves were developed for the upper end of each 

watercourse based on sediment transport capacity, as described in Section 4-4.3.4. 

Incoming sediment from minor tributaries to each watercourse are negligible compared 

to the sediment load in the mainstem of each watercourse. 

4-8.2.5 Initial Water Surface Elevation 

The initial water surface at the downstream end of each watercourse model was 

established by a normal depth analysis or by a backwater rating curve if the initial water 

surface elevation was significantly impacted by impounded water in the Cave Buttes 

Dam flood pool. Determination of the initial water surface elevation is described in 

Section 4-3.4. 

4-8.3 H E C d  MODEL OUTPUT 

Input and output files of HEC-6 models used in these analyses are provided in digital 

and hard copy. The analyses of results are facilitated by numerous graphs prepared 

from model output. Model input and output, and graphical representation of the output is 

provided in the appendices. 

4-8.4 EROSION AND SEDIMENTATION RESULTS 

4-8.4.1 General 

The HEC-6 models indicate that all the watercourses are subject to erosion and 

sedimentation to some extent both for large floods (100-year) and for small floods 

(10-year). Erosion will be exhibited largely as bank scour, but there will be some overall 
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degradation throughout certain reaches of the watercourses. Bank scour of finer 

material will result in channel widening and lateral migration. Degradation, where 

occurring locally, will most likely be due to sorting of finer material with a tendency 

toward armoring of the channel bed. Fill will occur locally where there are reductions in 

sediment transport capacity. HECB models indicate that the coarser bed material will 

be moved in gravel bars, resulting in pool and riffle formation. Certain reaches of the 

watercourses will be subject to general aggradation, mainly due to backwater from Cave 

Buttes Dam reservoir or diminished transport capacity. Model results are presented and 

interpreted in Section 4-7.0 

4-8.4.2 Cave Creek 

Large floods in Cave Creek will result in the following erosion (scour) and sedimentation 

(fill) tendencies: 

Scour about 0.2 miles downstream of the Carefree Highway Bridge (RS 29.8 

miles). 

Deposition of coarser bed material from about RS 29.6 miles to about 29.2 miles. 

Channel widening and bank erosion, especially within the overbank floodplain, 

from RS 29.0 miles to RS 27.1 miles. 

Deposition of coarser bed material in the main channel from RS 28.8 miles to RS 

28.2 miles and from RS 27.8 miles to RS 27.3 miles. That deposition may 

produce gravel bars with changes in flow direction, realignment of the main 

channel and bank attack. 

Aggradation from RS 27.3 miles and downstream to the end of the study limit. 

That reach is within the backwater of Cave Buttes Dam and that area also 

contains the Wheeler and Tanner gravel mines. Virtually all of the coarse bed 

material will be deposited in that zone. The finer bed material will be transported 

into the impoundment area with only about 25 percent being deposited in the 

backwater reach of Cave Creek. The finest sediments including the wash load 

will be deposited within the relatively still water of the reservoir. 
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Aggradation during large floods will tend to fill gravel mine pits. However, severe 

adverse local scour and fill can occur at gravel pits as they are inundated and/or 

at gravel mounds, that are impacted by flood flows. 

Future development in the watershed will result in slightly higher peak 

discharges. That may result in some additional "flushing" of fine sediment into 

the reservoir. Future watershed conditions will result in little additional change to 

Cave Creek as compared to existing hydrologic conditions. 

Smaller floods, or a sequence of such floods, in Cave Creek will result in the following 

erosion (scour) and sedimentation (fill) tendencies: 

Upstream of about RS 27.0 miles the watercourse will experience net scour. 

Since the main channel is well armored for smaller floods, the smaller floods will 

result in bank erosion and lateral migration. 

Downstream of about RS 27.0 miles the watercourse will experience net 

aggradation and filling of gravel mined areas. 

Sediment deposition within the Cave Buttes Dam impoundment will be closer to 

the dam rather than in an upstream backwater zone. That is because smaller 

floods will not raise the flood pool to as high an elevation as the larger floods. 

Future development in the watershed has little impact on erosion and 

sedimentation from small floods as compared to existing conditions. 

4-8.4.3 Apache Wash 

Large floods in Apache Wash will result in the following erosion (scour) and 

sedimentation (fill) tendencies: 

From the upstream study limit (RS 7.7 miles) to the Carefree H~ghway (RS 4.6 

miles) there will be likely erosion of finer bed material resulting in bank attack and 

possible lateral migration. 

Within the main channel, riffles and pools of coarse bed material will form with a 

net degradation upstream of RS 6.0 miles and net aggradation between RS 6.0 

miles and the Carefree Highway. 
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Downstream of Carefree Highway is a short flow expansion zone (about 0.3 

miles) that may experience deposition. 

The backwater of Desert Hills Wash may produce a short depositional zone. 

Below the confluence of Paradise Wash the watercourse attains a high sediment 

transport rate effecting the flushing of sediment to the Cave Buttes Dam 

impoundment. 

Overall, Apache Wash will experience net erosion and degradation. Coarse 

sediment deposits can occur locally causing redirection of flow and exacerbating 

bank scour and lateral migration. 

Future development in the watershed produces only slight changes in runoff and 

sediment transport. The present erosion and sedimentation of Apache Wash will 

continue under future land development. 

Smaller floods, or a sequence of such floods, in Apache Wash will result in the following 

erosion (scour) and sedimentation (fill) tendencies: 

There is a slight but continuous trend for increased sediment transport rates in a 

downstream direction throughout Apache Wash. There is a tendency for 

degradation, local scour and bank erosion during more frequent floods. 

Development within the watershed will not significantly affect the erosion and 

sedimentation of Apache Wash as compared to existing conditions. 

4-8.4.4 Paradise Wash 

Flood discharges in Paradise Wash will result in the following erosion (scour) and 

sedimentation (fill) tendencies: 

Scour is likely for a short distance downstream of the Carefree Highway culvert. 

Aggradation of coarser material is likely between RS 1.8 miles to RS 0.9 miles. 

Degradation is likely downstream of RS 0.9 miles to the confluence with Apache 

Wash. 
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Overall, the watercourse is erosional, particularly along the banks. Gravel bars 

of coarse material will form periodically resulting in bank attack and enhanced 

lateral migration. 

Sequences of smaller floods will result in some realignment of the main channel. 

Future land development has little impact on flood discharges and erosion of the 

watercourse as compared to existing conditions. 

4-8.4.5 Desert Hills Wash 

Flood discharges in Desert Hills Wash will result in the following erosion (scour) and 

sedimentation (fill) tendencies: 

The watercourse will be subject to erosion during larger floods, especially finer 

material from the banks. There is a tendency for bank erosion and lateral 

migration during such flooding. 

Smaller, more frequent floods transport sediment through the study reach in near 

sediment balance with incoming sediment loads. Little erosion or sedimentation 

during such discharges are expected, although local scour or fill may be 

significant. 

Future land development in the watershed will have little effect on erosion and 

sedimentation of the watercourse as compared to existing conditions. 

4-8.5 MAJOR LIMITATIONS AND ASSUMPTIONS 

The following are the major limitations and assumptions that are inherent in the analyses 

of erosion and sedimentation of the study watercourses: 

The HEC-6 program requires appropriate input data based on physical 

measurements, and data analyses. 

Interpretation of HEC-6 results is contingent upon model input and the limitations 

of certain modeling assumptions. Because of those input contingencies and 

modeling assumptions, two modeling conditions are used; one for coarse bed 
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material, as occurs in the main channels and the other for finer material in the 

overbanks. 

The flood hydrology is adequately represented by HEC-1 watershed modeling 

methodology as defined in the District's Hydrology Manual. 

Hydraulic geometry of the watercourse is obtained from previous floodplain 

delineation studies. 

Size gradation of the bed material is represented by a finite sampling of that 

material. Although the sample size is quite large, it represents a small area of 

the watercourses. Sensitivity analyses indicates that uncertainty in this 

parameter has small effect on model results. 

Incoming sediment loads are transport capacity controlled and are estimated by 

sediment transport methodologies. 

Sediment transport in the watercourses can be modeled by the Meyer-Peter, 

Muller transport function that is representative of the coarse material in the main 

channel, or by the Yang Stream Power transport function for the finer material 

that generally occurs in the overbank floodplains. 

Future development in the watersheds does not deviate from present zoning 

restrictions. 

Data are not available to determine whether sediment yield from the watershed 

will be significantly altered by land development. However, a large part of the 

watershed is in National Forest or is rugged hillslope. Hydrologic analysis of 

existing and future watershed conditions indicates only slight impacts to flood 

discharges due to urbanization in this watershed. Therefore, based on those 

factors, the sediment yield is not expected to appreciably vary from existing 

conditions due to future land development. 

Sand and gravel mining does not significantly alter the hydraulics of Cave Creek 

as represented in current topographic maps. 

These results are based on future hydrologic conditions as have occurred in the 

recent past. It is assumed that there are no large scale impacts to the 
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contributing watershed such as a major wildfire or extreme precipitation events 

producing dramatic changes to runoff or sediment yield to Cave Creek. 
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APPENDIX A 
COMPILATION OF SEDIMENT YIELD DATA AND ~NFORMATION 



Table A-1 

Average annual sediment yield summary 

Site 

(2) 
AZ and NM 
Walnut Gulch 
Camp Marston, CA 
Cave Ck, AZ 
San D~ego, CA 
San D~ego, CA 
Spookhlll Dam, AZ 
Saddleback Dam, AZ 
Dav~s Tank, AZ 
Kennedy Tank, AZ 
Jumper Tank, AZ 
Alhambra Tank, AZ 
Black Hills Tank, AZ 
Black Hills Tank, AZ 
Mesqu~te Tank, AZ 
Tank 76, AZ 
N Scottsdale, AZ 
N Scottsdale, AZ 
N Scottsdale, AZ 
Cherokee Wash, AZ 
Cherokee Wash, AZ 
Cherokee Wash. AZ 
Cherokee Wash. AZ 
Cherokee Wash, AZ 
Cherokee Wash, AZ 
Cherokee Wash, AZ 
Cherokee Wash, AZ 
Casandra Wash. AZ 
Casandra Wash, AZ 
Casandra Wash, AZ 
Casandra Wash. AZ 
Rawh~de Wash, AZ 
Rawh~de Wash, AZ 
Rawh~de Wash, AZ 
Rawh~de Wash, AZ 
Rawh~de Wash, AZ 
Embudo Arroyo 
La Gueva Arroyo 
Baca Arroyo 
N Plno Arroyo 
S Plno Arroyo 
Bear Arroyo 
Vlnyard Arroyo 
Hahn Arroyo 
Total NDC 

p '28900077\Des1gn Calcs\Excelked-yleld xls 

Area 
sq. miles 

(3) 
NIA 
NIA 
1.59 

121 .oo 
NIA 
NIA 

16.40 
30.00 
0.21 
0.97 
2.00 
6.61 
1.14 
1.56 
9.00 
1.17 
8.58 
8.58 
8.58 
0.14 
0.14 
0.14 
0.14 
0.30 
0.30 
0.30 
0.30 
1.24 
1.24 
1.24 
1.24 
13.64 
13.64 
13.64 
13.64 
13.64 
20.68 
8.00 
11.55 
2.82 
9.33 
15.50 
0.98 
5.80 

101.01 

Page 1 

Yield Reference 
ac-ftlsq. mi. 

(4) (5) 
0.009 - 1.33 Corps (1995) 
0.12 - 0.4 ~lonso(l997) 

0.14 GVSCE (1 996) 
0.31 GVSCE (1996) 
0.13 GVSCE (1996) 
0.07 GVSCE (1996) 
0.15 GVSCE (1 996) 
0.08 GVSCE (1996) 
0.96 GVSCE (1996) 
0.27 GVSCE (1 996) 
0.29 GVSCE (1996) 
0.03 GVSCE (1996) 
0.68 GVSCE (1996) 
0.58 GVSCE (1996) 
0.03 GVSCE (1 996) 
0.21 GVSCE (1 996) 

0.041 - 0.0667 GVSCE (1996) 
0.129-0.191 GVSCE(1996) 
0.036 - 0.152 GVSCE (1996) 

4.36 WEST (1 997) 
0.64 WEST (1997) 
0.69 WEST (1997) 
2.95 WEST (1 997) 
4.17 WEST (1997) 
0.63 WEST (1997) 
0.63 WEST (1997) 
2.48 WEST (1 997) 
0.25 CH2M-Hill(1994) 
1.46 CH2M-Hill(1994) 
0.2 CH2M-Hill(1994) 
0.32 CH2M-Hill(1994) 

1 CH2M-Hill (1994) 
0.24 CH2M-Hill(1994) 
0.1 CH2M-Hill(l994) 
0.22 CH2M-Hill(1994) 
0.4 CH2M-HiII(1994) 
0.07 AMAFCA (1 994) 
0.05 AMAFCA (1994) 
0.34 AMAFCA (1994) 
0.22 AMAFCA (1 994) 
0.13 AMAFCA (1994) 
0.12 AMAFCA (1 994) 
0.28 AMAFCA (1994) 
0.01 AMAFCA (1 994) 
0.21 AMAFCA (1994) 
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CAVE CREEK 

BELOW CAREFREE HIGIIWAY 
TO UPPER END O F  CAVE BUTTES RESERVOIR 

Analysis and comments on the following: 
Capacity relations for Cave Creek Dam. 

Trend analysis of surface sedimentldebris samples. 
Discussion of two USGS gages on Cave Creek above dam. 

Sediment yield and runoff from storms. 

FOR 
STANTECH CONSULTING 

(GEORGE SABOL) 

By H. W. Hjalmarson, PE 

Consulting Hydrologist 

July 13.1999 
(REVISED) 



Capacity relations for Cave Ck and Cave Buttes Reservoirs 

Relations obta~ned from Dallas Reigle of SRP June 1999(see attached) 

Cave Ck & Cave Buttes Reservoir Capacities 

kre-feet 

I 

Cave Creek Dam-Change of Capacity 1923-1958. 

1 m  - 
1660 - 

4- 1640 - 
al 

IW-  
C .- - 1620 - 
8 Islo - 
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Capacity relations for Cave Ck and Cave Buttes Reservoirs (Cont.) 

Data obta~ned from Dallas Reigle of SRP, Joe Tram of FCDMC and USGS, 
June 1999(See anached relations).. 

TABLE OF CAPACITIES IN ACRE-FEET. C1923-Cave Ck Dam from curve for onglnal 
conditions by SRP C1958-Cave Creek Dam from table for 1958 survey by SRP C1979G-Cave 
Buttes Dam from curve for 1979 Gross Cupucrry by CofE. C 1979N-Cave Bunes Dam from 
curve for 1979 Net Cupaclty by CofE. delta-Difference between C 1923 and C 1958 

Elev C1923 C1958 C1979G C1979N delta 

1570 0 0 0 0 0 

1580 0 0 1000 0 0 

1590 0 0 1400 0 0 

1595 100 0 1900 300 100 

1600 220 0 2500 600 220 

1605 600 60 3200 1150 540 

1610 1150 330 4200 1800 820 

1615 2000 900 5600 2500 1100 

1620 3050 1800 7500 4000 1250 

1625 4600 3250 9800 6300 1350 

1630 6650 5300 13000 9400 1350 

1635 9250 7900 17200 13000 1350 

1640 12650 1 1300 21750 17500 1350 

1645 16600 ' 27500 23000 ' 

1650 20400 34500 29300 ' 

1655 . 42300 37500 

1660 . 52000 45630 ' 



Trend analysis of channel surface sedimentldehris samples along channel of 
Cave Creek between dam pool and Carefree Hwy. 

The distribution of channel surface particle size along the channel was examined using simple linear regression. 
Data were krnished by Stantech (See Table on following page 5). Mile 24.8 is near the dam. More sophisticated 
trend detection methods were not used because the linear regression clearly shows there is no trend of the D90, 
D84. D50, D10, mean, maximum and minimum particle sizes (See pages 6-12). Because some viewers of the data 
may see a cyclic trend along the channel the components of trend were briefly examined for the D90 particles. 

The decomposition of samples along the channel examines trend, cyclic and error components. This analysis is not 
precisely appropriate for this reach of Cave Creek but it provides some insight how the samples might seem to vary 
along the channel. This analysis is shown on page 13. Nearly all of the error (or variance of sample values) along 
the channel is associated with simple sample variance. There is no trend along the channel and there is no cyclic 
trend along the channel that can be explained by the model. 

Thus, a trend of channel surface sediment size was not detected using statistical methods. A trend of material size 
may exist but it must be explained with other physical features (variables) such as channel geometry, tributary inflow 
and geomorphology. 



Trend analysis of surface sedimenVdebris samples. 

Table of cbannel sediment data firnished by S. Gerlach of Stantech 

D90 (in) D84 (in) D5O (in) Dl6 (in) Dl0 (in) Mean Su Max (a) Min (in) Dist (mi) 

E Right Ch 1.548 1.3 180 0.59100 0.252000 0.0150000 0.97758 6.0000 0.007874 24.845 

E Lefi Ch 9.900 7.2400 1.20000 0.591000 0.0350000 3.31558 16.8000 0.007874 24.845 

D Right 4.260 3.5870 0.89500 0.004000 0.0040000 1.87062 7.8000 0.003937 24.919 

D Left Ch 3.504 2.51M) 0.59100 0.066000 0.0080000 1.23019 4.8000 0.007874 24.919 

C Right 1.088 0.1250 0.06300 0.001000 0.0010000 0.29600 2.5000 0.000787 25.010 

C Lefi Ch 3.800 3.0000 0.50000 0.071000 0.0630000 1.98300 13.0000 0.030000 25.010 

B Right 2.050 1.4790 0.12500 0.062500 0.0007874 1.01300 12.0000 0.000787 25.233 

B Lefi Ch 1000 0.6720 0.12500 0.001000 0.0010000 0.61343 5.0000 0.000787 25.233 

Channel A 14.100 6.0000 1.50000 0.064000 0.0590000 4,18904 20.0000 0.000787 25.388 

P-13k 1900 1.2510 0.12500 0.062500 0.0625000 1.55200 25.0000 0.000787 26.044 

P-12k 0.500 0.4550 012500 0.006000 0.0010000 0.21300 1.5000 0.000787 26.239 

P-I lk 1.950 1.0360 0.12500 0.001000 0.0010000 0.53700 4.0000 0.000787 26.430 

P- 1 Ok 8.400 5.3575 0.87500 0.062500 0.0625000 2.35024 14.0000 0.000787 26.696 

P-9k 1.600 0.9895 0.00079 0.000787 0.0007874 4.50000 0.0008 0.541097 26.921 

P-8k 4.000 3 5355 0.37500 0.000787 0.0007874 1.52947 9.0000 0,000787 27.169 

P-7k 3.000 2.5000 0.25000 0.062500 0.0316437 1.09905 6.5000 0 000787 27.320 

P-6k 2.900 2.2510 0.00079 0.000787 0.0007874 1.09287 11.0000 0.000787 27.502 

P-5k 7.550 6.1715 0.25000 0.000787 0.0007874 2.64998 17.0000 0.000787 27.693 

P-4k 10.200 9.1380 0.50000 0.000787 0.0007874 3.65814 14.0000 0.000787 27.913 

P-3kRight 5.200 3.8220 0.25000 0.000787 0.0007874 1.84444 15.0000 0.000787 28.091 

P-3k Left Side 7.250 4 4895 0.75039 0.000787 0.0007874 3.92539 36.0000 0.000787 28.091 

P-2k 0.900 0.5000 0.12500 0.000787 0.0007874 0.27963 2.0000 0.000787 28.241 

P-lk 1.050 05000 0.00079 0.000787 0.0007874 0.77856 11.0000 0.000787 28.390 

Powerlinesite 7.100 2.6525 0.18750 0.000787 0.0007874 1.77438 17.0000 0.000787 28.555 

P+ 1000' 7.800 5.4600 1.50000 0.000787 0.0007874 2.89016 13.0000 0.000787 28.750 

P+2000' 10500 6.0145 0.12500 0.000787 0.0007874 3.30244 25.0000 0.000787 28.934 

P+3000' 10000 8.0500 0.25000 0.000787 0.0007874 2.75131 16.0000 0.000787 29.130 

P+4000'Lefi 5.950 5.5000 0.75000 0.000787 0.0007874 3.58148 26.0000 0.000787 29.258 

P+ 4000' Right 12.400 10.0145 1.00000 0.000787 0.0007874 4.28141 23.0000 0.000787 29.258 

P+5000' Right 2.800 1.2740 0.25000 0.000787 0.0007874 1.24176 14.0000 0.000787 29.493 

P+5000' Mid. 8.300 5.6755 0.25000 0.000787 0.0007874 1.99450 12.0000 0.000787 29.493 

P+6000'Lefin. 2.500 1.2750 0.06250 0.000787 0.0007874 1.32319 12.0000 0.000787 29.700 

P+6000'Right . 1.300 1.0000 0.03000 0.000787 0.0007874 050355 3.0000 0.000787 29.700 



D90 of surface material along Cave Creek 

$3 a as z a z9 
3J 

Dist 

Regression Analysis 

The regression equation is 
D90 (in) = - 8 9 i-0.512 Dist 

Predictor Coef Stdev t-ratlo p 
Constant -8 94 10 71 -0 83 0411 
Dist 05123 03919 131 0201 

linear relation 

Analysis of Variance 

SOURCE DF SS MS F I 
Regress~on 1 24 26 24 26 1 71 0 201 
Error 31 440 24 14 20 
Total 32 464 50 

Unusual Observations 
Obs Dist D90 (in) Fit Stdev F I ~  Res~dual St Resid 

9 25 4 14 100 4 068 0 992 10 032 2 76R 

R denotes an obs. with a large st, resid 



D84 of surface material along Cave Creek 

7 j  as a ;B a D 

Dist 

MTB > Regress 'D84 (in)' 1 'Dist'; 
SUBC> Constant 

Regression Analysis 

The regression equation is 
D84 (in) = - 8 05 + 0 423 Dist 

Predictor Coef Stdev t-ratio p 
Constant -8 049 7 622 -1 06 0 299 
Dist 0 4226 0 2788 152 0 140 

Analysis of Variance 

SOURCE DF SS MS F p 
Regression 1 16 508 16 508 2 30 0 140 
Error 31 222 822 7 188 
Total 32 239 331 

Unusual Observations 
Obs. Disk D84 (in) Fit Stdev.Fit Residual St.Resid 
19 27.9 9.138 3.745 0.498 5.393 2.05R 
29 29.3 10.014 4.314 0.721 5.701 2.21R 

R denotes an obs with a large st. resid. 



D50 of surface material along Cave Creek 

1 I 
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I Dist 

Regresston Analysis 

The regression equation is 
D50 (in) = 1 67 - 0 0459 Dist 

Predictor Coef Stdev t-ratio p 
Constant 1670 1206 138 0 176 
Dist -0 04592 0 04411 -1 04 0 306 

Analysis of Variance 

SOURCE DF SS MS F p 
Regress~on 1 0 1950 0 1950 1 08 0 306 
Error 31 5 5775 0 1799 
Total 32 5 7724 

Unusual Observations 
Obs. Dist DSO (in) Fit Stdev.Fit Residual StResid 
9 25.4 1.5000 0.5037 0.1116 0.9963 243R 

25 28.8 1.5000 0.3493 0.0981 1.1507 2.79R 

R denotes an obs with a large st resid 



Dl0 of surface material along Cave Creek 

Regression Analys~s 

a03 - 

The regression equation is 
Dl0 (in) = 0 161 - 0.00549 Dist 

. a *  

w . . .  

Pred~ctor Coef Stdev t-ratlo p 
Constant 0 16085 0 05375 2 99 0 005 
Dist -0 005495 0 001966 -2 79 0 009 

Analysis of Variance 

SOURCE DF SS MS F p 
Regression 1 0 0027916 0 0027916 7 81 0 009 
Error 3 1 0 01 10828 0 0003575 
Total 32 0 0138744 

Y=0160849-5.4XOJX 

R w M d = ~ ~ l  

- Rq-80" 

F6K a 

?z l.......,.,, 

s 
n 

Unusual Observations 
Obs. Dist Dl0 (in) Fit Stdev.Fit Residual St.Resid 

6 25.0 0.06300 0.02342 0.00555 0.03958 2.19R 
9 25.4 0.05900 0.02135 0.00498 0.03765 2.06R 
10 26.0 0.06250 0.01774 0.00410 0.04476 2.42R 
13 26.7 0.06250 0.01416 0.00349 0.04834 260R 

I I I I I I 
z 26 z a 2) 9 

Dist 

aDt - 

R denotes an obs. with a large st. resid. 

. . . . 



Mean of surface material along Cave Creek 

Dist 

I I 
Regression Analysis 

The regression equation is 
Mean Siz = - 1 98 + 0.145 Dist 

Predictor Coef Stdev t-ratlo p 
Constant -1 983 3 654 -0 54 0 591 
D~st 0 1450 0 1337 108 0286 

Analysis of Variance 

SOURCE DF SS MS F p 
Regression 1 1 944 1 944 1.18 0 286 
Error 31 51212 1652 
Total 32 53 156 

Unusual Observations 
Obs. Dist Mean Si Fit Stdev.Fit Residual St.Resid 
9 25.4 4.189 1.699 0.338 2,490 2.01R 
14 26.9 4.500 1.921 0.229 2.519 2.04R 

R denotes an obs. with a large st. resid. 



Max. of surface material along Cave Creek 

l 
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Dist 

Regression Analysis 

The regression equation is 
Max (in) = - 27 6 + 1.47 Dist 

Predictor Coef Stdev t-ratio p 
Constant -27 64 22.72 - 1  22 0 233 
Dlst 14739 08313 177 0086 

Analysis of Variance 

SOURCE DF SS MS F p 
Regression 1 200 84 200 84 3 14 0 086 
Error 31 1980 58 63 89 
Total 32 218143 

Unusual Observations 
Obs Dist Max (in) Fit Stdev Fit Residual St Resid 
21 28.1 3600 1376 154  2224 284R 

R denotes an obs. with a large st. resid. 



Min, of surface rmterial along Cave Creek 

a 'E ZI z B 

Dist 

Regression Analysis 

The regression equatlon is 
Min (in) = 0.1 14 - 0 00348 Dist 

Predictor Coef Stdev t-ratio p 
Constant 0 1138 0 2707 0 42 0 677 
Dist -0 003483 0 009904 -0 35 0 727 

Analysis of Variance 

SOURCE DF SS MS F p 
Regress~on 1 0001122 0001122 012  0727 
Error 31 0 281 137 0 009069 
Total 32 0 282259 

Unusual Observat~ons 
Obs Dist Min (in) Fit Stdev Fit Residual St Resid 
14 269  05411 00201 00170 05210 5 56R 

R denotes an obs with a large st resid. 



interval 

Dewmp of DSO 

Decomp of DS3 

Source Minitab Release lOXtra for 
Windows, July 1995, Minitab Inc 

Decomp o l  a 9 0  

Series Decomposition 
Data decomp90 
Length 25 0000 NMissing 0 

Trend Line Equation 

Yt = 3 5447 + 0.127085*t 

Seasonal Indices 

Period Index 

Accuracy of Model 

MAPE 99 7422 Very large % error 
MAD 2 6741 
MSD: 12.7067 

The above is mostly for your ammusement 
The above is a decomposition of the D90 surface material along the Cave Creek channel 
Using assumed uniform intervals along the channel, a cyclic trend along the channel mght be 
apparant to some viewers Although a decomposition trend analysis is not really appropriate 
for this condition, it is performed to give a rough examination of the ''wavyvyvy appearance of 
D90 down the channel There is tittle, if any, improvement in the est ofD90 resulting from 
the trend and cycle components as shown in plots in the upper right hand comer of this page 



Discussion of two USGS gages on Cave Creek above dam. 

Runoff characteristics of Cave Creek and nearby watersheds 

Runoff characteristics of Cave Creek are analyzed to answer the following: 
1. How is the runoff at gages 09512380 and 09512300 related? 
2. Can general runoff characteristics for the study reach be reliably estimated? 

The following data are for USGS streamflow gages. E=mean basin elevation. P = mean annual 
precipitation of basin. 

- - - 

USGS gage Area MeanQ E P 

mi" ft3/s inches feet inches 

09512280 Cave Ck 72.8 8.03 1.50 4000 18.0 

I 09510200 Sycamore 164.0 29.50 2.44 3820 21.2 

09508300 Wet Bot 36.4 15.60 5.82 4810 25.0 

I 09513860 Skunk 64.9 1.72 0.36 2180 12.2 

09513800 New River 83.3 14.00 2.28 3600 19.5 

The following is a regression analysis of runoff for Cave Ck and nearby streams 

The regression equation used is 

MeanQ (inches) = 4.99 - 0.770 P + 0.032 This coef of determination suggests the 
Predictor Coef Stdev t-ratio p relation is very good. Clearly, the relation is 
Constant 4.990 2.896 1.72 0.160 surprisingly good considering that no 
P -0.7698 0.3186 -2.42 0.073 adjustment for variable periods of record u 
Psquare 0.031974 0.008556 3.74 0.020 made. For the Cave Creek reach below 
s = 0.3861 R-sq = 97.0% R-sq(adj) = 95.4% carefree H~~ lo the upper limits ofthe 
Analysis of Variance reservoir, a mean annual discharge of abou 

4.1 cfs is suggested. The mean annual 
SOURCE DF SS MS F p i .ecip(P) will not change much between 
Regression 2 19.0546 9.5273 63.93 0.001 arefree Hwy and the upper end of the 
Error 4 0.5962 0.1490 servoir pool. 
Total 6 19.6508 Iso, the linear relation shown on the next pane 

SOURCE DF SEQ SS 
P 1 16.9730 
Psquare 1 2.0816 



Plot of runoff data showing linear relation between mean annual runoff and mean 
basin precipitation. The quadradic relation is not shown but the residual for the 
relation are shown below. 

This simple linear 
relation is rather 
good and could be 
ued.  The quad. 
relatioh however, 
is a signiiicam 

Y=-55?4/+R41E4% 

Fsq€&=om 

Quadradic residual vs annual runoff (inches) v 

Clearly, there is a reliable relation between mean annual runoff, in inches, and mean annual 
precipitation of the basins. Thus, runoff characteristics are estimated at the upper end of the 
study reach of Cave Creek using streamflow data. 



Discussion of two USGS gages on Cave Creek above dam (cont.) 

Duration table of daily mean Q for station 09512300 for May 1958 to Sept. 1967. 

Q %time Q %time Q %time Q % time 
2080 0.031488 153 0.65605 65 1.40551 24 2.342 

1180 0.062716 142 0.68727 60 1.43674 22 2.374 

886 0.093943 123 0.71850 54 1.46797 20 2.530 

770 0.125171 119 0.74973 52 1.49920 18 2.592 

53 1 0.156399 112 0.78096 50 1.56165 16 2.623 

500 0.187627 108 0.81218 49 1.59288 15 2.748 

435 0.218855 107 0.87464 47 1.62411 13 2.904 

42 1 0.250083 104 0.93710 45 1.71779 12 2.936 

418 0.281311 101 0.96832 41 1.74902 11 2.998 

402 0.312539 100 1.03078 40 1.81148 10 3.123 

324 0.343767 97 1.09324 39 1.87393 9 3.154 

286 0.374994 95 1.12446 36 1.90516 8 3.279 

266 0.406222 92 1.15569 34 1.93639 7 3.342 

246 0.437450 80 1.21815 33 1.96762 6 3.498 

245 0.468678 75 1.24938 3 1 1.99884 5 3.779 

194 0.499906 74 1.28060 30 2.15498 4 3.966 

187 0.562362 71 1.31183 29 2.18621 3 3.997 

184 0.593590 70 1.34306 27 2.21744 2 4.154 

176 0.624817 67 1.37429 26 2.24867 1 4.550 

0 100.000 

Comment Unsure how this 
flow-duration infomation can 
be used because of tbe rather 
short rec:ord Also, records &I 
-not include any very large 
fioods. It clearly shows there 
is flow less than about 5 96 of 
the time. 

daily 
9, in 
fi31s 

Ma=": 

0 

Flow-duration for 09512300 
(May 1958 to Sept. 1967) L, 

0 31 1m 

O M i l T E  



Runoff and sediment yield analysis 

Area at USGS gage upstream of old dam (095 12300) = 12 1 sq mile. 
Area at Cave Creek Dam = 162 sq mile 

Change in contents of Cave Ck Reservoir for 1923-1958 = 1350 acre-feet of sedimentldebris 
where 1350 x 43560ft2/acre = 58806000 ft3 and divided by 35 years = 1680171 ft31year of 
debris into reservoir 

Looking at sediment yield another way, 1350 ac-W162 mi2 = 8.33 acre-ft/miz and divided by 
35 years = 0.238 acre-Wmi21yr. This amount was increased by the CoE (1974) to 0.30 
because, according to the CofE, it does not include debris production of the September 1970 
flood. Apparently the C o E  has capacity survey results that support the greater value 
of 0.30 acre-Wmi21yr. The larger yield is not used in this analysis. 

RUNOFF OF STORMS 

Flood volume is generally related to the peak discharge of storms. Data from gaang stations in 
Arizona have been plotted by the U. S. Geological Survey and although data are widely 
scattered, there is a definite trend between flood volume and peak discharge. Relations for 
three groups of gaging stations have been defined. The gaging stations are in northern Arizona, 
southern Arizona (Aldridge and Condes, 1970) and in southeastern Arizona (Burkham, 1976). 
A forth relation for a single USGS stream gage 095 12200 south of Phoenix was developed by 
Hjalmarson and Kemna (1991). The relations shown in the Figure on p. 19 are of the form 

where 
V = volume of runoff, in acre-feet, 
C = coefficient, 
Qp = correspondng peak discharge, in ft3/sec, and 
o =exponent. 

Mean annual runoff at 09512300 = 4. 1ft3/s =2,970 ac-!I (121 mi2). Using the following peak 
dscharge versus volume of runoff relation for average sltes in Arizona 

where V = storm flood runoff, in ac-ft and Q, = peak discharge of flood 



The pnor relation IS used to Initally estlmate the runoff volume of the 2 to 100-year floods as 
shown in the Table below (See 4th column for estlmated storm volumes-note however that 
values in column 4 are for the final computation). The integration of the flow duration curve 
(discussed below) results in the constants (K,, column 5) when multiplied by the storm 
volume and totaled are equal to the estimated mean annual runoff (Column 6) The estlmated 
mean annual runoff is 286 ac-A versus the gaged amount of 2,970 ac-A Thus, the constant 
0 021 was changed to 0 145 and the final estimates are shown in columns 4 and 7 The sum of 
the values in column 7 IS equal to the mean annual runoff at USGS gage 09512300 (Area = 

121 m?) 

Recurrence Peak Q Q' Storm Vol Constants &om Annual Q for Annual Q for 
Interval (yrs) (R3/s) 145 Q ' ~  integration K= 021 (Use K= 145 (Use total) 

(ac-tt) KRI total) (ac-R) (ac-R) 

I TOTAL 429 800 2970 00 

'First estimate from USGS regional relations ** Adjusted based on gaged mean runoff ai 09512300 

The flow duration curve was developed and integrated to compute the mean annual runoff as 
follows: 

where P is the ~robabilitv of the flood volume = lit 
where Qt = storm volume at recurrence interval t, in years. Note: Qt is same as 

V on previous page except Qt is for a specific recurrence interval. 

Using storm volumes for the 2-, 5-, 10,25-, 50-, and 100-year floods the mean annual runoff is: 

And the results for Cave Ck gage 09512300 are given in the above table. The flow duration 
curve (runoff frequency curve ) was next used to estimate the sediment yield for storms. 



A convenient method of estimating the magnitude and frequency of flood peaks on gaged and 
ungaged watersheds in the arid southwestern United States is the USGS reaonal method 
developed by Thomas, Hjalmarson and Waltemeyer (1994). This method is used by many state 
agencies in the western United States and is recommended for flood plain management levels 1 
and 2 of the recent Arizona State Standards Work Group (See Arizona State Standard 2-96). 
The 2-year to 100-year peak discharges were computed using this method and the values in 
column 2 of the prior table are from U. S. Geological Survey WRI 98-4.225. The computed 
relation, as discussed of the previous page, follows: 

This relation was checked using gaged peak discharge and runoff data for gage 09512300. 
These results and similar data for Indian Bend Wash, the adjoining watershed to the east, are 
shown in the following relation. 

5 - 
'aRAw)2N 

1 E k ~ ~ ~  
LBC6C9MmCE61m 

I 
-1 0 1 2 3 4 5 

Log d stampzkd- in ds 

Rot of peakdischarge and runoff dune for storms in Prim 

The above relation clearly suggests that storm runoff amounts in the Cave Creek area are 
greater than in much of AZ. 



SEDIMENT YIELD OF STORMS. 

Average annual sediment yield for 1923-1958 is 0.24 ac-ft based on the capacity relations for 
Cave Ck Dam. Most of the sediment yield typically is from slope wash or sheetflow ( the wash 
load from watershed lullslopes). Gully erosion and mass movement typically is a small portion 
of the total load but this may not be the situation at Cave Ck. There is some evidence of 
headcutting along Cave Creek and major tributaries. Thus, major storms may have both 
headcut and remobilized deposited debris along channels during the period 1923-58. 
According to the Corps of Engineers (1974), however, great amounts of coarse material were 
transported to Cave Creek Reservoir during a large flood in 1970. This technique ignores this 
potential "debris type" flow and assumes sediment debris is proportional to the volume of 
storm runoff. The mean annual sediment yield is apportioned to the 2-year to 100-year storms 
by differentiating the flow-duration relation as previously described. This sediment load is 
assumed directly proportional to the amount of storm runoff (See Mabbutt (1977, p. 66) for a 
linear relation between runoff and sediment yield for a site in Israel). For storms, sediment 
yield from watershed hillslopes is assumed directly proportional to the amount of runoff 

Sed~ment yield for storms is shown in the followng table. The first four columns are from the 
previous table. Column 3 is the volume for the 2- 100-year floods. Column 5 is the apportioned 
sed~ment yield using column 4. The resulting storm sediment yield for gage 09512300 (121 
mi2) is in column 6. The unit yield for storms for the study reach is given in column 7. 

The above estimates of sediment yield for storms are based on the measured mean annual 
sediment yield at Cave Ck. Reservior and USGS streamflow data for Cave Ck and other 
streams in Arizona. The sediment yield for Cave Ck Dam is shown on the following figure. 



Log of Drainage area, in square miles 

basurements ofannual sediment yield in and southwest U. S. 

Photograph looking upstream at Cave Ck channel in 1989 (by Hjalmarson for FCISMC n-value 
study]. Ths dashes denote the cross section for the n-value study. Same of the variation of 
surface particle size discussed previously is related to the changes in channel geometry along the 
channel. For example, channel width is highhghted here. The recent history of floods also will 
initpaot the surface particle size because small floods will deposite debris in wide areas and large 
tlaods, will tend to remobilize the deposited debris. 



Figures tiom USGS WRI 98-4040 of Cave Creek channel showing effects of remohiization of channel material by 
flow of January 8, 1993 This temporary storage of "yielded " sediment from smaller flows suggests that the 
sediment yield of storms may not be directly proportional to storm runoff as assumed in this analysis 

Figwe 12. View tmrn Now River Road mwhg Why) upstream bsbre the flow of 
Jmwi 8.1883. Cave Creek 8bove Naw River Raad (site 71. 

Rgum 13. View horn New River Road crossing look'i copseam a!t%r the rlour ol Januw 8, 
1993, Cave Ueok above New River Road (sire 7). Road aossinp was washec out as a resun( 



Photographs of Cave Creek showing channel material The first photo is fiom USGS Professional Paper 1584 and 
is of the main channel of Cave Ck below Cave Buttes Dam Note the channel material is coarse Finer material has 
been deposited in the reservoir upstream The second photograph is of the main channel of Cave Ck at Carefree 
Highway shown on p 21 Note the sand and silt partially covering the rounded cobbles and s m d  boulders. A 
recent small flow that left the fine sediment 



SUMMARY 

This analysis is based on USGS and SRP basic hydrologic data for Cave Ck and surrounding 
sites. No adjustment for any nonstationarity of runoff and sediment yield was made. Also, no 
factors of safety are Included for design. This analysis is rather s~mple and straightforward and 
IS based on basic hydrologic data for the area. An error was found in the area for 0952280. The 
correct area IS 72 8 mi2 and not 82.7 mi2. This analysis was redone to include this correction. 

Capacity relations for Cave Creek Dam 

Relation were obta~ned from SRP and the change in contents for 1923-58 associated w~th 
deposited sed~rnentidebris is considered reliable. The data for the adjustment of the computed 
yield from 0.24 to 0.30 ac-ft/mi2 by the CofE were not found. Although not discussed in this 
report, sediment yield methods show that lower yields are likely. Thus, a yield of 
0.24 ac-wmiz is suggested. 

Trend analysis of surface sedimenvdebris samples 

No trend of the sampled channel surface material was found and none was expected based on 
the large variation of channel geometry along the reach. Inclusion of other physical parameters 
in a trend analysis may give d~fferent results. 

The purpose of the surface samples 1s unclear and the techmque of collecting the samples is 
concemlng Surface matenal is easily altered by wind movement of finer sediment Also, 
small floods deposit fine matenal along major channels as shown In the bottom figure on the 
prlor page Larger flood remobil~ze channel matenal depos~ted by smaller floods as shown by 
the two photos on p. 22. There probably IS armoring along the Cave Ck channel and much of 
the armonng 1s covered by finer sediment except shortly after major floods. Thus, it is unclear 
what the surface samples represent. 

Discussion of two USGS gages on Cave Creek above dam 

General runoff (page 15) appears to agree with runoff at other gages in the area This general 
agreement between runoff of the two Cave Ck gages and the surrounding gages is important 
because the data for Cave Ck appears to represent runoff conditions in both tlme and space. 
There are no obvious time sampling problems wth  the Cave Ck sites or between the Cave Ck 
sites and the surrounding sites. This evaluation IS rather gross but the data suggest there are no 
serious problems. Suggest the annual and storm runoff for gage 09512300 be used for the 
study reach If considered necessary, a simple linear adjustment based on changes in drainage 
area m~ght be made. 



Sediment yield and runoff from storms 

Runoff and sedlment yleld was estimated for the 2- to 100-year storms The amount of these 
estimates 1s proportional to the mean annual runoff at gage 09512300 and the mean annual 
sediment yleld at Cave Ck dam for 1923-1958 (See "Capacity ..." ). An assumption, based on 
records of streamflow for Cave Ck and the general area, is made that sediment deposited 
behind Cave Ck Dam was mostly from watershed h~llslopes. In other words, little sediment 
from headcuttlng and channel eroslon IS assumed With the absence of a major flood dunng 
1923-58 th s  eshmate seems reasonable especially in light of the CofE adjustment of the 0 24 
ac-ftiyear value The Cof E made the adjustment for the 25-year flood of 12119167 and 
Increased the sediment rate to 0.3 ac-Wyr Thus, storm values can be adjusted if thls value or 
other annual values of mean runoff and sediment yield are used. 

A likely weakness in the estimate of storm sedimentldebris yield is the actual sediment yield is 
not directly proportional to storm runoff. A greater portion of the sedimentidebris may be 
transported by the less frequent larger floods that by the smaller floods. Any non-linear relation 
between storm runoff and sediment yield ( such as yield that is related to stream power ) can be 
included in this analysis as briefly discussed later. 

Perhaps the followng wl l  shed light on the analysis. First, refer to table on p 20 that shows 
the volume of runoff for the 100-year flood (column 3) and the correspondmg volume of 
sedlment (column 6) These are for gage 09512300 wth an area of 121 sq. ml It is Important 
to note that the sediment concentratlon is a constant 15,900 mlllliter for each storm uslng a 
porosity of 0.4 for the sedlment (the weight of a cub~c foot of the "dump truck" sediment 1s 
about i00 pounds). Any valld relation bitween concentration and discharge or stage may be 
used but for ephemeral streams such relations tvpically are poorly defined. Because there are 
no known reliable sedlment ratlngs for Cave ~ k :  the ~ ~ m ~ l e a s s & ~ t i o n  was made that average 
sedlment concentratlon for the 42-4100 year storms is constant Keeplng in mind, however, 
that thls is only for the wash load or sediment from hillslopes. 

Sediment Yield Estimates: Sedunent veld fiom sheettlow, the wash load typically from watershed 
tullslopes, are estimated for the average year. The RUSLE (1995) and Flaxman bulk parameter models 
are used wlth results compared to the measured sedunent m Cave Creek Dam. As discussed prev~ously, 
t h ~ s  wash load component of total sedment load 1s assumed directly proporbonal to the amount of storm 
runoff. The 1972 Flaxman and RUSLE models do not account for the general drcrease m the per unit 
sedment veld as watershed size increases. Also, these models generally are for smaller areas The 
followzng results demonmate why the measured sedunent yeld of 0.24 was used. 

Flaxman: Estimated total average annual sediment yield for the Dam and gage 095 12300 is shown in 
the Flgure below. Flaxman (1972) gave 0.34 ac-ft/mi2 for the Dam and arange of .25 to .45 at the gage. 
These values agree with the 0.24 and 0.30 values discussed prewously. The 1974 Flaxman method gave 
much lower estunates of 0.04 and 0 05 ac-ft/mi2 for the Dam and gage, respectively. For small areas the 
Flaxman (1974) method gave about 0.1 ac-fVm2 This wde difference between the two methods is 
disturbing and the cause 1s unknown other than the fact that the drainage areas used for Cave Ck exceed 
those of Flaxman. 



RUSLE: The revised universal soil loss equation (RUSLE) was used to estimate mean annual soil loss 
&om hillslopes. The equation is: A = RKLSCP where A =average annual soil loss &om sheet and rill 
erosion caused by overland flow, R =factor for climatic erosivity, K = factor for soil erodibility 
measured under standard condition, L = factor for slope length, S =factor for slope steepness, C = 

factor for cover (trees, grasses and cryptogamic crusts), and 
P = factor for support practices. 

These factors were d e t e m e d  mostly by the use of secondary information such as aerial photographs, 
soil survey reports and maps, topographic maps, and the RUSLE user guide. Estimates of the percent 
canopy and ground cover, slope lengths, and slope steepness generally were made by past field 
inspections and use of aerial photographs and topographic maps. An R factor of 40 was selected using 
the RUSLE user guide. Values of K and annual slte production of vegetation, used for factor C, were 
determined i7om the NRCS soil survey by Camp (1986). Typical values are R = 40, K = 0.1, LS =1 5 
to 2, C = 0.05 to 0.073 and P = 1. A sediment porosity of 0.4 (100 l b m )  was used to convert the 
computed soil loss &om tons to ac-ft. The results of the computations are shown below. 

Summary: The wide scatter of estmated sediment yleld shown below is the reason the measured value 
of 0.24 ac-ftlyear was used. T61s amount may be high because some sediment fiom channel erosion and 
headcumng may be mcluded. The RUSLE method gives about 0.15 ac-R/rrnZ that can he conadered a 
mmmum RUSLE is the most recent method by the USDA for eshmatmg sediment yleld 

Additional comments are given on the next page. 
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The Cof E adjusted sed yield of 0.30 is used in this simple example. For simplicity, the 
difference in the annual yields of .24 and .30 is assumed to result only from the 100-year flood. 
Thus, the total for column 5 is 0.30(121) = 36.3 and the difference (36.3-29.04) is added to the 
100-year component. Thus, in column 5 for RI=100 years, the value is 3.68 +(36.3-29.04) = 

10.94. The corresponding sediment yields for the 2-year to 50-year storms remain the same 
(column 6) but the sed. yield for the 100-year storm increased from 245 to 729 ac-fi. 

You probably have noted that values of storm runoff in the table on p. 18 are based on the 
USGS flood freq. values and the mean Q on p 14. Because the runoff for the Cave Ck gages 
(Table on p. 14 and Fig. on p. 15) is in agreement with the general runoff relation for the area, I 
felt we are justified in using the mean values for station 09512300. Thus, the values in Table 
18 are justified. Lets be frank, we can easily include another mean Q but it might be hokus 
pokus The storm sed. values in the table on p. 20 and the table below below are based on the 
storm runoff and the sed. yields on 0.24 and 0.30. 

This entire analysis is tied together and any valid relation between sediment 
y~elcUdischarge/concentration and storm runoff/discharge/stage can be included. Sediment 
concentration commonly increases with increasing storm discharge. For ephemeral streams, 
however, the concentration scatters greatly and can be as much for low discharges as for high 
discharges Some Arizona streams with a large number of suspended sediment samples have 
no defined relation between water discharge and sediment concentration. 

Bed material can be computed using transport capacity computations and added to the wash 
load. The wash load is considered to be between 0.15 and 0.24 ac-ft/mi2 at Cave Ck Dam 

Two floodappear to have a large mound of bed load from channel erosion. These were the 
approx. 25-yr flood on Sept. 19, 1967 and the approx. 40-year flood on Jan 8,1993. The Cof 
E reported sediment from the 1967 flood and the USGS documented a large amount of 
sediment removal by the 1993 flood as shown on p. 22. Results of bed materlal estimates for 
these floods and possibly a couple of other smaller floods may be interesting. 

Recurrence Peak Q Vol at 09512300 Annual Q Annual Sedtrnent Storm Sediment Storm 
Interval (ft3/s) 145 Q ' ~  Use Total Only Yteld (total only) yeld at 09512300 Sedtment Yield 
b s )  (ac-fc) (ac-ft) (ac-ft) (ac-A) (ac-R/nu2) 

2 1780 12344 493 77 4 8280 12 070 0 09975 
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,3, 
Failure was asumed t o  occur after the dam had been overtopped for 

approximately 7.75 hours, or one time period prior to the point a t  which flow over the dam 
At this point, storage behind the dam was 12,470 acrefeet and the wa;er surface 

,as 52 feet above the bottom of the dam. Plate61 shows the outflow hydrograph from the 

breached dam. 

 ti^^ of the outflow hydrograph was accomplished using the Muskingum 
L. 

rourrnc rechnique. The Muskingum "X" value was set a t  zero which approximates a 
resen,oir type routing. The stream channel used in flood routing from Cave Creek Dam to 
the ~ ~ i ~ ~ n a  Canal was deepened and widenea from the present condition cross sectional 

account for the effects of the 8-hour overtopping of the 500-year flood preceeding 
?be faiiure; From the Arizona canal-to the Salt River the cross-sectional shape of Cave 
creeK was a:sumed t o  remain unchanged by flood flows which occurrea prior to :he passage 
3i ;he darn failure flood hydrograph. The presence of large amounts of impervious cover in 
f= r junc~ i~n with the fact that no deiined channel exists provided the basis for ?he 
jssL~c;lon that no significant change in channel cross sectional shape acurs in This reach. 
T L ~  560-year flood values along Cave Creek, presented in table 12, were determined by ;he 
cam ;a~i;re analysis outlined above. 

' I l l  - SEDIME?IT PZODLCTIC:. 

7 - ~ i .  ;ne rate of seaiment production i "  :he 31l;dy area was established 'rorr 2 

z~rer-instior of sedi~nent depcsi~ed in Cave C:e% "urn during a 47.yea: period (1923 rc 3 igT21. Tihe sediment production rate was f c ~ n d  to be 0.24 acre-feet per square mile zer 
Z 

? year. eovvwer, since the survey made in 1970 does not include debris produced during the .. Sectember 1,070 flood, ihe sedirnenr produc::-n rate was increa5ed to 0.3C acre-faer per 
1 j ~ z r 2  ~ i l e  per year to compute sediment 5r:rage aiiowances a t  damsit%. T i e  150-vear 

1,' sec!r+n: groduction for the pr~posed damsires is >resented in table 14. 
ip 

-ADEQUACY CF QESIGN FLCCDS AhD SEDliMENT STCE>.CE 
i' 
t' - ". 

- I  STA?ICARD PPElJECT FLOOD. T ~ E  ;:ancard 2rojec.t ilood, as det,e:cpec,is 3f a 
-agnixce  hat would be axceecea oniy on rare sccasions. Because of :he ;ack c i  lcng :erm 
s:reani\ow records, the adequacy cf standard voject flood is best determined frcr; ? 

z-mrarison with an envelcping curve of peak cischarges snown in plate 62 ana rabie :5. The 
.zarcara D T O J ~ C ?  floods generated a t  the dams::ss ?onh of Phoenix are gr?a:er :r,hn ;he 
s r v e i - c ~ ~ g  curve of observed peak flows , -  :he region. Standard project flooc peak 
n i x p a r e  a r l  on the crder of 40 percent of the PMF peak discharges. which is rnascnable for 
=hoenix and vicinity sireams. SPF peak estimzres reflecr a recurreme irterval of f r o r  200 
:c 5 3  years in this region. 

8-32. PROBABLE MAXIMUM FLCOD. The adequacy of probable maximum flood for 
the darns~tes i s  best indicated by rhe sever'vi of the various hydrologic factors is:orm 
,>a?r::~de, pr2ci~i;ation-intensitv pattern, an0 loss ratel on which the flood estimate is  
basec. The occurrence c f  any of these factors in ihe sevsriN tssumed would be infrequent, 

oaviousl~ a flood resulting from the conoinatior of a11 of these condirions would be 
ver\i Se'Jere. An indication of the adequacy of xcbab~e maximum flood peak discharges is 
jho'*p by =he relatively high plotting positions on the enveloping curves of peaK discharges 
shoiv? cn plate 62. 

8-03. SEDIMENT STORAGE. The 100-year sedimant storage, as developed, is 
:eascpable for the proposed damsites in that the 0.3 acre-foot per square mile per year value 
'Was zerived 'rom a reservoir in the immediate nuay area. 
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k2;*.,k i. the prominent st[-, with Apache Wash and Rowlcr Wash being the b+t wibutaries. Cave Creek flows generally in a southwuter1y direction from its - the proposed damsite, a distance of approximarely 25 miles. 

Project Formulation 
I t  :. . .  F""' &: proposed Cave Buttes Dam is an integral unit of the flood connol 

&,bted and recommended in the phase I design memorandum. During project 
rm&rion, several alternative damsites were evaluated prior to the selection of the 
socommended site, 1.2 miles upstream of the projectdocument damsite. 

1-07 water-oriented recreation was also considered during phase I studies. Retention of a 
rrcfcarion lake behind the dam was found to be feasible and economically justified but local 
int=sts were unable to financially support the plan. A dry-land recreation concept was 
then developed and ultimately recommended. The construction of recreation facilit~es, 
however, is not programmed until the 1980's to be consonant with Iocd planning. 

1.08 The recommendations presented in the phase I design memorandum relative ro Cave 
Buttes Dam were reviewed and the conclusions were reaffirmed. Cave Buttes Dam will be 
constructed a t  the site recommended in the phase I design memorandum. 

Existing Cave Geek Dam 

LOCATION 

1.09 The existing Cave Geek Dam is located about 19 miles north of downtown Phoenix 
at :he confluence of  Apache Wash and Cave Creek. The dam controk runoff from a drainage 
area of about 175 square miles. 

HISTORY 

1.10 In August, 1921, a major flood occurred along the overflow u e a  of Cave Creek and 
did a considerable amount of damage to properties in rhe City of Phoenix. As a resdt, local 
Interests took immediate steps for prevention of a recurrence of such flooding. Construction 
of the dam was initiated in early 1922 and was completed in March 1923 at a cost of 
S556.000. The project was financed through a joint effort of the State of Arizona, Maricopa 
County, City of Phoenix and other local groups. The dam is located on public domain land. 

DESCRIPTION 

1.11 The existing dam is a reinforced-concrete structure with 38 arches and supporting 
buttresses spaced about 44 feet apart (see 4). The crest of the dam is at elevation 
1,642.0. The length is 1,692 feet with a.maximum height of 32 feet above the existing 
ground surface at  the downstream toe. The dam, as constructed, had a reservou capacity of 



14,000 acre-feet at elevation 1,642.0. Ln April 1970, rn aria1 survey of the entire reser 
area was made. BPsed on che survey, the reservoir area was computed to be 830 surface at 
with a corresponding reservoir capaciry at elevation 1,642,O of 12,400 acre-feet. 

1.12 A detached unlined spillway is locared in a mmal saddle about 4.800 feet east 
the left abutment of the existing dam. The spillway is irregular in cross section with I 

lowest point at elevation 1,637.6. The width at  elevation 1.640 is about 860 feet. It 
believed that no floodwater detained by the Cave Oeek &m ever reached this spillw 
elevation and discharged through the spillway. 

1.13 The outlet works of the existing dam consisted of three 4-by 4foot openings. 01 

ungated and two gated. The gated openings have been plugged with concrete. With tl 
invert elevation at 1,580.6, the discharge through the remaining openlng is ealmated at 5C 
cfs (reservoir water surfice at elevation 1,642). Downstream of the openings is 
re~tan~ular-concrete channel about 80 feet long with wall heights of 8 feet and a wrdth c 
20 feet. 

1.14 According to the Iatest hydrological analysis, it is concluded that the reservo1 
capacity behind the existing Cave Geek Dam could control floods havlng a frequency o 
occurrence of about 25 years. With the antic~pated accumuIation of an addit~onal 5,70C 
acre-feet of sediment behmd the dam over the next 100 years. the remvning capacity for 
flood conrrol would be about 6,700 acre-feet. The effect of the existing dam on the 
proposed dam was analyzed in the phase I design memorandum. 

1.15 Investigations relative to the safety of the existing concrete sructure yielded the 
fanowing information: 

(a) Subsurface explorations by diamond core drilling in 1972 revealed chat the 
bedrock underlying the existing Cave Creek Dam was both soft and hard tuffaceous 
agglomerate and schist. Foundation materid underlying the buttreues and arches in the 
middle portion of the dam (arches 10 to 31) conslst of n panially cemented gravel and 
weakly cemented tuffaceous agglomerate both of which are very erodible. These materials 
are overlain by streambed alluvium consisting of sand, gravel, cobbles and boulders. A 
detailed description of the explorations is  resented in appendix 1. 

(b) Overtopping of the dam which, according to studies, could occur during floods 
bearing occurrence frequencies exceeding approximately 25 years, would start the erosion 
process ~rovided there is no still~ng pool between the dam and the proposed Cave Buttes 
Darn. The best judgement is that a sustuned overpour or accumulative periods of overpour 
could result in sufficient erosxon of the bedrock from beneath the buttresw and arches to 

seriously weaken the foundation of the dam. Further, structurd analysis indicates that the 
structure would be overstressed if the water surface should reach the dam crest. Under such 
a Ioading condition, severe damage to the upper part of rhe &m could result. Therefore, it is 
probable that some mode of fdure  of the Cave Creek Dam could occur during the life of - 
the proposed Cave Buttes Dam. 
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ITEMIZED COST ESTIMATE 

Tracs No: 191 GR 087 H 5037 01 L 
-ederal Reference No. Not Assloned 
./reject Name: US 191: 1-10 10 SR 266 
Route: US 191 
1-10 to US 191 spur 
MP 87.40 - MP 90.2 

UNlT - 

ITEM UNIT QUANTITY PRICE COST 

ROADWAY EXCAVATION CY 120.000 $ 5.00 6 600,000 
AGGREGATE BASE 
REMOVE ASPHALT CONCRETE 
REMOVE ASPHALT CONCRETE(MILL1NG) 
ASPHALT CONCRETE (MISC STRUCT) 
TACK COAT 
CHIP SEAL 
SAWCUT 
REMOVE OBJECT MARKERS 
REMOVE STRUCTURAL CONCRETE (HEADWALL) 
STRUCTURAL CONCRETE 
REINFORCING STEEL 
STRUCTURAL BACKFILL 
18" CMP 
24' CMP 
30' CMP 
36" CMP 
42'CMP 
48" CMP 
54" CMP 
60" CMP 
AEAD WALL (42'CMP) 
HEAD WAL- (54' CMP) 
HEAD WALL (60" CMP) 
NEW BRIDGE (MONK DRAW) 
FLARED END SECTIONS 
REMOVE AND SALVAGE GUARD RAIL 
RELOCATE DELINEATORS 
NEW BARBED WIRE FENCE (RMI) 
CATTLE GUARD 
THERMOPLASTIC STRIPING 
SIGNING 
SEEDING 

MAINTENANCE AND PROTECTION OF TRAFFIC (5%) 
MOBILIZATION (10%) 
DUST AND WATER PALLIATIVE (2%) 
QUALITY CONTROL (2%) 
CONSTRUCTION SURVEY (2%) 
EROSION CONTROL (1%) 

WATEWMOBlLlZATlON TOTAL 

CY 12.794 $ 25.00 $ 319.840 
SY 36.960 $ 1.25 $ 48.700 
SY - 6 200 5 
TONS 23.075 $ 50.00 $ 1,153.760 
TONS 23.9 5 160.00 5 3.820 
TONS 72 $ 90.00 6 6,440 
LF 
LSUM 
EACH 
CY 
LBS 
CY 
LF 
LF 
LF 
LF 
LF 
LF 

EACH 
EACH 
EACH 
LSUM 
EACH 
LF 
EACH 
LF 
EACH 
LF 
LSUM 
ACRES 

CONSTRUCTION ENGINEERING 8 CONTINGENCIES (30%) $ 931.833 

TOTAL CONSTRUCTION COST S 4,721,300 

ACRE RIGHT-OF-WAY ACQUISITION 2 $ 5.000.00 S 10,000 

PRELIMINARY ENGINEERING (7.5%) S 354,098 

PROJECT TOTAL S 5,085,400 
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METHODOLOGY FOR MODIFICATIONS TO HEC-RAS FILES FOR USE WITH HEC-6 



Memorandum JE Fuller1 Hvdrolow & Geomorphology, Inc. 

DATE: March 8,1999 

TO: File 

FROM: Jon Fuller, P.E. 

RE: 

CC: 

Adjusting HEC-RAS Models 
for Geomorphic Assessments 

Tom Loomisl ASL 

HEC-RAS models prepared for Flood Insurance Studies can be used to generate 
hydraulic data for use in geomorphic assessments and channel stability studies. 
Hydraulic data typically required for geomorphic assessments include topwidth, channel 
velocity, hydraulic depth, hydraulic radius, channel area. 

Purpose & Objective 

Definition of the left and right bank stations is critical to obtaining accurate hydraulic 
data. 

Assessments of river stability and geomorphic principles are based on concepts of 
bankfull discharge. Therefore it is necessary to distinguish channel characteristics and - 
processes from overbank processes. 

When using hydraulic models, it is necessary to distinguish areas where sediment moves 
as bed-material load (i.e., channels, subject to both scour and deposition) from areas 
where sediment moves primarily as wash load or suspended load (i.e., overbanks, 
primarily subject to deposition). If overbanks are included in the channel area, channel 
velocity and hydraulic depth will be underestimated, resulting in low estimates of 
sediment transport capacity andlor potential erosion. 

Physical Characteristics Of Channel Banks 

The Corps of Engineers, in identifying the ordinary high-water mark, uses the following 
characteristics: 

Vegetation - a change from terrestrial to aquatic vegetation, or the onset of terrestrial 
vegetation often occurs at the ordinary high-water mark. 

8 Soils - a change in soil characteristics from undifferentiated, poorly developed soils 
to more well-developed soils with distinct profiles often occurs at the at ordinary 
high-water mark. This change is caused by frequent scour and fill occurring in the 
channel that prevent soil formation. 



Memo to File RE. Channel Stotions 
JEFuller, b c  
03/08/99 

Topography - a break in slope often occurs at the ordinary high-water mark. 

The ordinary high-water mark, as defined by the Corps of Engineers, is analogous to a 
geomorphic definition of the top of the channel bank. Therefore, the Corps' definition 
can be applied to help define the location of the channel stations used for HEC-RAS 
modeling. However, the following modifications are required to apply these definitions 
to streams in Arizona and the arid west: 

Vegetation. On ephemeral and intermittent streams, vegetation in the channels may not 
be that different from vegetation in or above the floodplain. However, the following 
guidelines are suggested: 
1. Areas swept clean of vegetation. The areas of highest velocity during high flows will 

be penodically swept clear of vegetation. Therefore, the channel will either lack 
vegetation, or will be populated with very young, fast growing vegetation. An 
inspection of the streams flood history, either from gauge records or field evidence, 
should be made to determine whether hlgh flows have occurred in the recent past. If 
no large flows have occurred in the recent past, vegetation will encroach on the 
channel and will tend to obscure the true location that should be defined for the 
channel banks. 

2. Bank vegetation. A swath of dense vegetation often lines the banks of ephemeral and 
intermittent channels. In southern and central Arizona, this vegetation generally 
consists of mesquite, palo verde, ironwood, and brushy plants, but may also include 
cactus species such as sahauro. This vegetation is usually distinct in type as well as 
density compared to both the vegetation in the channel and the vegetation in the 
floodplain. 

3. Age of vegetation. The relative age of the bank vegetation can be used to assess the 
ftequency andfor the age of the most recent channel changes. 

4. Avulsions. If the main channel location is subject to frequent avulsive changes, the 
true channel bank locations may be well outside the area defined by existing bank 
vegetation. The potential for avulsive channel changes can be assessed by a field 
inspection and by comparison of historical aerial photographs. 

Soils. Soil characteristics 
1. Sediment size. Overbank areas are primarily subject to deposition, and thus generally 

are composed of accretive layers of fine grained sediment, or have a mantle of more 
recently deposited fine grained materials. Areas subject to channel processes 
typically are underlain by coarser sediments. 

2. Imbrication. Coarse channel sediments are often imbricated, an alignment of clasts in 
the direction of movement. 

3. Profile development. Areas outside the channel generally have remained undisturbed 
for longer periods of time, and hence have had time to develop soil horizons, surface 
pavements, and other features of soil development. Surface characteristics that may 
indicate subsurface soil profile development include desert varish, desert pavement, 
reddening of surface layers. 

4. Bank cuts. Soil profiles can often be observed in cut banks. Features that indicate 
soil profile development that can be observed in cut banks include: carbonate layers 
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(caliche), clay accumulation (soil texture), reddening of soil layers, and soil structure 
bed formation). 

Topography. Most large stream systems consist of compound channels with one or more 
terraces that reflect different levels of flooding and inundation. Inundation of these 
terraces corresponds to different flow frequencies - larger floods are required to inundate 
the highest terraces. 

Flood Frequency 

Relate to terrace levels. 

Channel forming discharge. Begs the question - how can the channel forming discharge 
be determined unless the channel hydraulics are first estimated? To estimate channel 
hydraulics, one needs to define the bank stations. 

Sediment size. If the channel is armored, and the banks are resistant, it is unlikely the 
channel forming discharge is a frequent event (42 or less). 

Bankfull discharge. Rosgen-type definitions of bankfull discharge are irrelevant for 
erosion hazard studies. Bankfull discharges that refer to a 2-year or more frequent 
discharge may be relevant for a micro-channel formed within a compound channel, but 
have little impact on river stability assessments in central and southern Arizona. Such a 
limited scope of analysis ignores the important role of floods on shaping channels and in 
causing lateral movement and bank erosion. For entrenched river systems, or for erosion 
hazard assessments, bankfull refers to the well-defined banks subject to erosion during 
floods. 

Bank Station. The flood frequency should be high enough to reach an erosive velocity (> 
3-5 Wsec), and high enough to flow against the banks. 

Other guidelines: 

1. Consistency between cross sections. Wide fluctuations in channel width, as defined 
by the bank stations, should be avoided. Channel characteristics generally change 
gradually on natural streams. 

Bank Definitions for Specific Channel Types: 

Single Channels 



Memo to File RE. Channel Stations 
JEFuller, Inc 
03/08/99 

Left Bank Station 

Multiple Channels 

Scenario #I  -Multiple Channel Where Islands Inundated by Flows 

Left Bank Station 
Right Bank Station 

Scenario #2a - Multiple Channel Where Islands Not Inundated by Flows: Small Islands 
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Scenario #2b - Multiple Channel Where Islands Not Inundated by Flows: Large Islands 

C h l  

Perched Channels 

C h l  
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Left Bank Station 

Right Bank Station 

Possible 
Ckuncl 

Channels With Poorly Defined Banks 

Left Bank Station 

Overbank l Roo* 
Right Bank Shtion 

'?, 
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Table E-1 

Manning's n-values for the Cave Creek FDS 

N-values 1. 2 and 3 are for the left overbank, channel and right overbank unless the horizontal variation of n-values option is used. Up to 13 n- 
values are used to described the roughness characteristics of the watercourse. 

Manning's n-values 
River Sta n #1 n #2 n #3 n #4 n#5 n#6 n #7 n #8 n #9 n #I0 n#11 n #12 n #13 
31.910 0.070 0.045 0.070 --- --- -- -.- -.- --- -- --- --- -- 
31.870 0.055 0.055 0.050 --- --- .-- ... - -- -- - --- --- 
31.820 0.055 0.055 0.050 --- .-- - --- --- -- -- --- --- -- 
31.750 0.055 0.055 0.050 -- -- -- --- ~. -- -- 
31.630 0.055 0.055 0.050 .-- --- --- -- -- -- 
31.540 0.055 0.055 0.050 --- -- -- --. - -- 
31.450 0.055 0.055 0.050 --- -- --- --- --- -- 
31.340 0.055 0.055 0.050 -- .-- --- ..- --- -- - 
31.250 0.055 0.050 0.055 -- -.. --- --- --- -- - 
31.170 0.055 0.050 0.055 .- --- --- --- .-- .- - 
31.140 0.055 0.050 0.055 .- --- --- --- --- -- -- 
31.050 0.055 0.050 0.055 -.- --- -.- --- -- --- --- 
30.960 0.055 0.050 0.055 --- -- -- --- - -- - 
30.850 0.055 0.050 0.055 -- --- --- --- -- -- --- 
30.750 0.055 0.050 0.055 -. --- -- --- --- -- -- 
30.650 0.055 0.050 0.055 -- --- --- --- --- -- --- 
30.520 0.055 0.050 0.055 .-- .-- --- --- -- -- --- 
30.420 0.055 0.050 0.055 -.- --- --- -- -- -- --- 
30.280 0.055 0.050 0.055 --- --- --- --. -- --- --- --- 
30.200 0.055 0.050 0.055 -.- --- --- -- -- --- -- -- 
30.100 0.055 0.050 0.055 --- --- .-- --- -- - --- --- --- 
29.850 0.060 0.035 0.060 --- --- --- -.- -. -- -- --- --- 
29.770 0.060 0.045 0.035 0.045 0.060 -- --- --- --- -- -- -- 
29.720 0.060 0.045 0.035 0.060 --- -.- --- --- -- -- - -- 
29.715 Bridge 
29.710 0.060 0.045 0.060 --- --- -- --- - -- -- - 
29.663 0.060 0.035 0.025 0.030 0.080 0.060 --- --- -- --- -- 
29.601 0.060 0.035 0.025 0.060 0.030 0.120 0.060 --- --- --- --- 

p U890W)77\Des1gn Calculat~ons\Excel\CC HEC-RAS rnodlficattons comparison xls 



Manning's n-values for the Cave Creek FDS 

N-values 1.2 and 3 are for the left overbank, channel and r~ght overbank unless the horizontal varlat~on of n-values optlon is used Up to 13 n- 
values are used to described the roughness characterlstlcs of the watercourse 

Manning's n-values 
River Sta n #I n # Z  n # 3  n u 4  n#S  n#6 n # 7  n # 8  n#9 n#10 n#11 n#12 n#13 
29538 0.060 0.025 0.080 0028 0065 0060 ... -- --- --- --- -.- ... 

p:U890007Mesign CalculalionsExcel\CC HEC-RAS modifcations wmparison.xls 



Table E-I 

Manning's n-values for the Cave Creek FDS 

N-values 1. 2 and 3 are for the left overbank, channel and r~ght overbank unless the horizontal variat~on of n-values optton is used Up to 13 n- 
values are used to descr~bed the roughness character~stics of the watercourse 

Manning's n-values 
River Sta n #1 n 62 n #3 n #4 n #5 n #6 n#7 n#8 n#9 n#10 n#11 n#12 n#13 
27.226 0.035 0.060 0.035 0.025 0.035 0.060 0.035 0.060 0.080 .- --- --- --- 
27.169 0.025 0.050 0.038 0.080 0.060 --- -- --- -- --- --- -- --- 
27.106 0.060 0.038 0.033 0.060 0.040 0.080 -.- --- -- -.- -- -- - 
27.008 0.038 0.080 0.060 0.030 0.080 -- --- --- -- -- ... -- -- 
26.921 0.050 0.060 0.080 0.085 --- --- --- --- -- - -.- -- 
26.845 0.060 0.035 0.060 0.025 0.035 0.030 0.080 0.120 -.- --- --- .-. -- 
26.775 0.080 0.120 0.025 0,030 0.035 0.080 -- - -- --- --- - -- 
26.695 0.060 0.120 0.025 0.035 0.025 0.035 0.025 0.060 0.025 0.060 0.035 0.080 --- 
26.623 0.080 0.120 0.035 0.060 0.038 0.025 0.080 -- --- -- --- -- --- 
26.529 0.080 0.060 0.035 0.025 0.035 0.025 0.080 -- - -- --- --- -- 
26.430 0.060 0.080 0.040 0.035 0.060 0.025 0.080 --- -- - --- --- --- 
26.335 0.060 0.022 0.065 0.080 0.060 --- --- -- --- --- -- -- -- 
26.239 0.060 0.022 0.025 0.060 0.035 0.025 0.060 0.025 0.080 0.120 0.080 0.120 0.080 
26.137 0.060 0.022 0.035 0.022 0.060 0.025 0.080 0.060 0.080 0.120 0.080 -- -- 
26.044 0.060 0.022 0.025 0.030 0.022 0.120 --- --- --- --- --- --- --- 
25.919 0.080 0.065 0.045 0.120 0.035 0.080 0.035 0.080 0.025 0.080 --- - - 
25.843 0.022 0.080 0.040 0.120 0.035 0.120 0.035 0.080 0.025 0.080 --- --- -- 
25.750 0.080 0.025 0.120 0.040 0.120 0.035 0.025 0.120 0.080 -.- --- --- --- 
25.699 0.080 0.022 0.025 0.120 0.025 0.120 -- --- --- -- -.- -- --- 
25.644 0.030 0.025 0.080 0.025 0.080 0.038 0.025 0.120 --- --- --- -- -. 
25.580 0.025 0.080 0.035 0.120 0.038 0.025 0.000 -- --- -.- --. --- 
25.519 0.025 0.120 0.038 0.080 --- --- .-- -.- .-- ... --- -- 
25.458 0.025 0.035 0.080 -- -- --- --. --- -- -.- -- 
25.388 0.080 0.035 0.120 --- --- --- --- --- -- - -- 
25.326 0.080 0.060 0.080 0.035 0.120 --- --- --- -- -- -- --- 
25.233 0.080 0.025 0.035 0.120 -- -.. -- --- --. --- --- --- 
25.180 0.080 0.025 0.120 - --- --- --- --- -- --- --- -.- --- 
25.099 0.080 0.025 0.120 - --. --- -- --- --- --- --. ..- -- 

p U8900077\Desgn Calwlations\Excel\CC HEC-RAS mod~ficanons cornpanson xls 



Manning's n-values for the Cave Creek FDS 

N-values 1 ,  2 and 3 are for the left overbank, channel and right overbank unless the hor~zontal variatron of n-values option is used. Up to 13 n- 
values are used to described the roughness characteristics of the watercourse. 

Manning's n-values 
River Sta n#1 n#2 n #3 n #4 n#5 n#6 n#7 n#8 n#Q n#lO n # l 1  n#12 n#13 

25.010 0 080 0.035 0.080 0.035 0 080 -- --- --- --- - --- - -- 

p U890007N)esign Calculat~ons\ExceRCC HEC-RAS mod~ficat~ons comparison xls 

- 



Table E-2 

Comparison of weighted Manning's n-values and bank station locations for Cave Creek 

Total 
River Bank Stations Conveyance Weighted Mannings Weighted 

Station Plan Left Right Channel Overbank Overbank Manning's 
31.910 CC FDS 9968.0 10025.9 0.045 0.070 0.070 0.060 

31.870 CC FDS 9938.9 10007.4 0.055 0.055 0.050 0 054 
31.870 Ex100-WMP 9848.6 10017.7 0.044 - 0.070 0.046 

31.820 CC FDS 9861.7 10000.0 0.055 0.055 0.050 0.054 
31.820 Ex100-WMP 9839.4 10046.1 0.044 0.070 0.070 0.051 

31.750 CC FDS 9936.0 10016.0 0.055 0.055 0.050 0.054 
31.750 Ex100-WMP 9797.4 10027.6 0.044 0.070 0.070 0.048 

31.630 CC FDS 9972.7 10037.0 0.055 0.055 0.050 0.052 
31.630 Ex100-WMP 9961.1 10153.9 0.044 0.070 0.060 0.051 

31.540 CC FDS 9928.9 10073.6 0.055 0.055 0.050 0.052 
31 540 ExlOQWMP 9916.0 10182.8 0.044 0.070 0.060 0.049 

31.450 CC FDS 9927.1 10009.4 0.055 0.055 0.050 0.052 
31.450 Ex100-WMP 9850.0 10031.0 0.044 0.070 0.060 0.051 

31.340 CC FDS 9949.9 10027.2 0.055 0.055 0.050 0.051 
31.340 Ex100-WMP 9930.2 10137.5 0.044 0.070 0.060 0.053 

31 250 CC FDS 9881 1 10031 4 0 050 0.055 0.055 0 053 
31 250 Ex100-WMP 9783.9 10041.9 0.044 0 070 0.060 0.049 

31.170 CCFDS 9965.1 10054.8 0.050 0.055 0.055 0.054 
31.170 Ex100-WMP 9852.5 10210.3 0.044 0.070 0.060 0.049 

31.140 CC FDS 9965.8 10026.5 0.050 0.055 0.055 0.053 
31.140 Ex100-WMP 9926.4 10146.3 0.044 0.070 0.060 0.052 

31.050 CC FDS 9934.2 10000.0 0.050 0.055 0.055 0.054 
31.050 Ex100-WMP 9886.0 10109.5 0.044 - 0.070 0.060 0.052 

30.960 CC FDS 9973.8 10048.6 0.050 0.055 0.055 0.054 
30.960 Ex100-WMP 9925.5 10145.6 0.044 0.070 0.060 0.053 

30.850 CC FDS 9912.4 10018.4 0.050 0.055 0.055 0.053 
30.850 Ex100-WMP 9889.7 10051.3 0.044 0.070 0.060 0.052 

30.750 CC FDS 9963.4 10050.3 0.050 0.055 0.055 0.054 
30.750 Ex100-WMP 9857.1 10184.4 0.044 0.070 -- 0.048 

p:\28900077U)ssign Calculations\Excel\CC HEC-RAS modifications comparison.xls 



Table E-2 

Comparison of weighted Manning's nvalues and bank station locations for Cave Creek 

Total 

30.650 CC FDS 9943.8 10019.6 0.050 0.055 
30.650 Ex10O-WMP 9909 4 10027.8 0.044 0.080 

30.520 CC FDS 99834 10061.8 0.050 0.055 
30.520 ExlOO-WMP 9826.1 10401.4 0.044 0.060 

30.420 CC FDS 9970.3 10052.9 0.050 0.055 
30.420 Ex100-WMP 9957.5 10487.8 0.044 0.060 

30.280 CC FDS 9908.6 10014.5 0.050 0.055 
30.280 Ex100-WMP 9881.7 10033.5 0.044 0.060 

30.200 CC FDS 9927.7 10093.2 0.050 0.055 
30.200 Ex100-WMP 9900.1 10132.3 0.044 0.060 

30.100 CC FDS 9935.6 10010.8 0.050 0.055 
30.100 Ex100-WMP 9817.8 10037.9 0.036 0.060 

29.850 CC FDS 9945.1 10029.3 0.035 0.060 
29.850 ExlOO-WMP 9924.1 10043.7 0.036 0.070 

29.770 CC FDS 9754.0 10051.1 0.037 --- 
29.770 Ex100-WMP 9764.6 10051.1 0.036 -- 

29.720 CC FDS 9593.2 9956.5 0.042 
29.720 Ex100-WMP 9593.2 9956.5 0.036 - 

Bridge 

29.710 CC FDS 9715.0 10064.0 0.047 -. 
29.710 Ex100-WMP 8715.0 10064.0 0.040 -- 

29.663 CC FDS 9615.1 10201.4 0.061 0.060 
29.663 Ex10O-WMP 9803.9 10194.6 0.044 - 0.070 

29601 CC FDS 9286.8 10084.7 0.052 0.060 
29.601 ExlOO-WMP 9679.0 10060.2 0.044 0.070 

29.538 CC FDS 9041.5 10085.4 0 034 
29538 Ex100-WMP 94002 10034.4 0.050 0 070 

29.493 CC FDS 9184.2 10047.8 0.054 -- 
29.493 Ex100-WMP 9336.2 10047.8 0.050 0.070 

p \28900077\Des1gn Calculat~ons\Excel\CC HEC-RAS rnodlficat~ons cornparlson XIS 



Table E-2 

Comparison of weighted Manning's n-values and bank station locations for Cave Creek 

Total 
Bank Stations Conveyance Weighted Mannings Weighted 

Left Right Channel Overbank Overbank Manning's 
River 

Station Plan 

29.387 CC FDS 
29.387 ExlO0-WMP 

29.351 CC FDS 
29.351 Ex100-WMP 

29.258 CC FDS 
29.258 Ex100-WMP 

29.130 CC FDS 
29.130 Ex100-WMP 

29.012 CC FDS 
29.012 Ex100-WMP 

28.934 CC FDS 
28 934 ExlOO-WMP 

28.847 CC FDS 
28.847 Ex100-WMP 

28.750 CC FDS 
28.750 Ex100-WMP 

28.657 CC FDS 
28.657 Ex100-WMP 

28.555 CC FDS 
28.555 Ex100-WMP 

28.462 CC FDS 
28 462 Ex100-WMP 

28.390 CC FDS 
28.390 Ex100WMP 

28.326 CC FDS 
28.326 Ex100-WMP 

28.241 CC FDS 
28.241 Ex100-WMP 

28.157 CC FDS 

p \28Q00077\Deslgn CalculaBons\Excei\CC HEC-RAS modiicatlons comparison xls 



Table E-2 

Comparison of weighted Manning's n-values and bank station locations for Cave Creek 

Total 
River Bank Stations Conveyance Weighted Mannings Weighted 

Station Plan Left Right Channel Overbank Overbank Manning's 
28.157 Ex100-WMP 9591.2 10055.2 0.044 - 0.070 0.048 

28.091 CC FDS 9900.2 10121.5 0.044 0.059 0.118 0 055 
28 091 Ex100-WMP 9641.3 10180.5 0.044 - 0.070 0 047 

28.023 CC FDS 9892.3 10073.4 0.058 0.042 0.095 0.056 
28.023 ExlOO-WMP 9770.0 10077.1 0.044 - 0.070 0.048 

27.913 CC FDS 9944.2 10240.4 0.057 - 0.077 0.062 
27 913 EwlOOWMP 9944.2 10240.4 0.036 - - 0.036 

27.797 CC FDS 9955.5 10158.3 0.045 - 0.081 0.056 
27.797 Ex100-WMP 9969.0 10158.3 0.036 -- 0.070 0.045 

27.693 CC FDS 9961.1 10195.8 0.092 0.092 0.092 
27.693 Ex100-WMP 9961.1 10195.8 0.036 - 0.070 0.043 

27.604 CC FDS 9740.2 10014.4 0.043 - 0.089 0.046 
27 604 Ex100-WMP 9740.2 10014.4 0.036 0.070 0.038 

27.502 CC FDS 9853.5 10150.4 0.059 - 0.074 0.063 
27.502 Ex100-WMP 9947.5 10150.4 0.036 -- 0.070 0.044 

27.417 CC FDS 9751 .O 10200.8 0.036 - 0.097 0.045 
27.417 Ex100-WMP 9942.8 10200.8 0.044 0.070 0.080 0.048 

27.366 CC FDS 9658.5 10110.1 0.057 --- 0.083 0 063 
27.366 Ex100-WMP 9737.6 10110.1 0.044 -- 0.060 0.048 

27.320 CC FDS 9907.5 10072.3 0.036 0.080 0.080 0.049 
27.320 Ex100-WMP 9907.5 10072.3 0.044 0.070 0.060 0.049 

27.265 CC FDS 9900.0 10337.0 0.040 -- 0.068 0.052 
27 265 Ex100-WMP 9900.0 10164.2 0.044 - 0.060 0.050 

27.226 CC FDS 9928.4 10380.0 0.043 - 0.078 0.045 
27.226 Ex100-WMP 9928.4 10380.0 0.044 -- 0.060 0.045 

27.169 CC FDS 9850.9 10395.0 0.040 - 0.080 0.042 
27.169 Ex100-WMP 9850.9 10395.0 0.044 -- 0.060 0.045 

27 106 CC FDS 9730.7 10275.3 0.053 - 0.080 0.054 
27.106 ExlOO-WMP 9730.7 10275.3 0.044 0.060 0.044 

p !28900077U)es1gn Calculat~ons\Excal\CC HEC-RAS mod~ficallons comparison xls 



Table E-2 

Comparison of weighted Manning's n-values and bank station locations for Cave Creek 

Total 
River Bank Stations Conveyance Weighted Mannings Weighted 

Station Plan Left Right Channel Overbank Overbank Manning's 
27 008 CC FDS 9657.3 10164.0 0.054 - 0.080 0 054 

26.921 CC FDS 9712.1 10149.0 0.057 - 0.085 0 058 
26.921 Ex100-WMP 9712.1 10149.0 0.044 - 0.060 0.044 

26845 CC FDS 9657.8 10020.1 0.042 0.035 0.035 0.041 
26.845 ExlOO-WMP 9657.8 10020.1 0.044 - 0.060 0 046 

26 775 CC FDS 9914.0 10229 0 0.028 0.086 0 080 0.032 
26.775 Ex100-WMP 9914.0 10229.0 0.044 - 0.060 0.047 

26.695 CC FDS 9881.3 10055.4 0.035 0.025 0.040 0.035 
26.695 Ex100-WMP 9772.8 10055.4 0.044 - 0.060 0.049 

26.623 CC FDS 9626.5 10128.4 0.053 -- 0 080 0.055 
26.623 Ex100-WMP 9626.5 10128.4 0.044 - 0.060 0.045 

26.529 CC FDS 9764.3 10169.7 0.028 --- 0.080 0.032 
26.529 Ex100-WMP 9764.3 10177.6 0.044 - 0.060 0.046 

26.430 CC FDS 9749.0 10284.7 0.041 - 0.080 0.044 
26 430 Ex100-WMP 9770.0 10353.7 0.044 -- 0.060 0.045 

26.335 CC FDS 9615.6 10262.9 0.061 -- 0 079 0 065 
26.335 ExlOO-WMP 9635.0 103334 0 044 --- 0.060 0.046 

26.239 CC FDS 9889.9 101 11.9 0.046 --. 0.062 0.059 
26.239 Ex100-WMP 9925.0 10279.3 0.044 - 0.060 0.054 

26.137 CC FDS 9963.1 10079.0 0.030 - 0.059 0.052 
26.137 Ex100-WMP 9975.0 10296.6 0.044 -.- 0.060 0.051 

26.044 CC FDS 9889.6 10076.8 0.027 -- 0.111 0.077 
26.044 ExlOQWMP 9926.0 10076.8 0.044 - -- 0.060 0.056 

25.919 CC FDS 9857.9 10039.1 0.045 0.068 0.038 0.041 
25.919 Ex100-WMP 9857.9 10046.9 0.044 -- 0.060 0.053 

25.843 CC FDS 9882.4 10077.6 0.045 0.049 0.041 0.043 
25.843 ExlOQWMP 9891.5 10077.6 0.044 0.070 0.060 0.053 

25.750 CC FDS 9925.3 10061 9 0.089 0.112 0 048 0 064 
25 750 Ex100-WMP 9925.3 10085.9 0.044 0 070 0.060 0.057 



Table E-2 

Comparison of weighted Manning's n-values and bank station locations for Cave Creek 

Total 
Bank Stations Conveyance Weighted Mannings Weighted 

Left Right Channel Overbank Overbank Manning's 
River 

Station Plan 

25.699 CC FDS 
25.699 Ex100-WMP 

25.644 CC FDS 
25.644 Ex100-WMP 

25.580 CC FDS 
25.580 Ex100-WMP 

25.519 CC FDS 
25.519 Ex100-WMP 

25458 CC FDS 
25.458 Ex100-WMP 

25.388 CC FDS 
25 388 Ex100-WMP 

25.326 CC FDS 
25.326 Ex100-WMP 

25.233 CC FDS 
25.233 Ex100-WMP 

25.180 CC FDS 
25.180 Ex100-WMP 

25099 CC FDS 
25.099 Ex100-WMP 

25.010 CC FDS 
25.010 ExlOO-WMP 

24.919 CC FDS 
24.919 Ex10O-WMP 

24.845 CC FDS 
24.845 ExlOO-WMP 

24.752 CC FDS 
24.752 Ex100-WMP 

24.646 CC FDS 

p U8900077\Design Calculat~ons\Excel\CC HEC-RAS modlfiwtions cornpanson x h  



Table E-2 

Comparison of weighted Manning's n-values and bank station locations for Cave Creek 

Total 
River Bank Stations Conveyance Weighted Mannings Weighted 

Station Plan Left Right Channel Overbank Overbank Manning's 
24.646 ExlOO-WMP 9580.0 9745.6 0.044 0.070 0.060 0 055 

24.525 CC FDS 9860 5 10009 0 0.120 0.120 0.120 0 120 
24.525 Ex100-WMP 9860.5 10093.3 0.044 0.070 0.060 0.060 

p:U890007Nlesign Cabulations\Excel\CC HEC-RAS modifications comparison.xb 



Comparison of ineffective flow areas and levees for Cave Creek 

Ineffective Flow Area 
River Stations Levee Elevations 

Station Plan Left Right Left Right 
31.910 CC FDS 9673.09 10179.84 - - 

31.870 CC FDS 9649.41 10178.31 - -- 
31.870 Ex10O-WMP 9849.51 10185.64 1966.2 1959.6 

31.820 CC FDS 9654.34 10303.89 - -- 
31.820Ex100-WMP 9652.25 10361.02 1963.3 1959.4 

31.750 CC FDS 9568.59 10385.58 - --- 
31.750 Ex10O-WMP 9569.68 10353.90 1954.0 1953.0 

31.630 CC FDS 9764.43 10626.71 - - 
31.630 Ex100-WMP 9764.44 10626.21 1947.3 1948.2 

31.540 CC FDS 9912.51 10819.62 - -- 
31.540 Ex100-WMP 9912.38 10875.79 1946.7 1944.2 

31 450 CC FDS 9848.80 10879 71 - - 
31 450 Ex100-WMP 9849.20 10878.11 1944 6 1941.1 

31.340 CC FDS 9779.07 10552.94 -- -- 
31.340 Ex100-WMP 9772.60 10555.00 1937.1 1936.5 

31.250 CC FDS 9423.10 10475.52 --- -- 
31.250 ExlOO-WMP 9750.00 10475.75 1934 1 1930 5 

31.170 CC FDS 9509.78 10519.91 - 
31.170 Ex100-WMP 9653.30 10519.60 -- 

31.140 CC FDS 9619.62 10659.79 - 
31.140 Ex100-WMP 9619.98 10660.21 - 

31 050 CC FDS 9883.29 10906.55 - 
31.050 Ex100-WMP 9883.15 10906.80 -- 

30.960 CC FDS 9856.25 10791.21 -- 
30.960 Ex100-WMP 9855.21 10792.14 - 

30.850 CC FDS 9699 80 10497.66 - - 
30.850 EX100-WMP 9695.77 10497.79 1915.0 1912.0 

30.750 CC FDS 9524.14 10181.95 - -- 
30.750 Ex100-WMP 9517.45 10182.12 - -- 

p W)90007Mes1gn Calwlat~ons\ExceRCC HEC-RAS modlficabons wmpanson xls 



Table E-3 

Comparison of ineffective flow areas and levees for Cave Creek 

Ineffective Flow Area 
River 

Station Plan 
Stations Levee Elevations 

Left Right Left Right 

30.650 CC FDS 
30.650 Ex100-WMP 

30.520 CC FDS 
30.520 Ex100-WMP 

30 420 CC FDS 
30.420 Ex100-WMP 

30.280 CC FDS 
30.280 Ex100-WMP 

30.200 CC FDS 
30.200 ExlOO-WMP 

30.100 CC FDS 
30.100 Ex100-WMP 

29.650 CC FDS 
29.850 Ex100-WMP 

29.770 CC FDS 
29.770 Ex100-WMP 

29.720 CC FDS 
29.720 Ex100-WMP 

Bridge 

29.710 CC FDS 
29.710 Ex100-WMP 

29.663 CC FDS 
29.663 Ex100-WMP 

29.601 CC FDS 
29.601 Ex100-WMP 

29.538 CC FDS 
29.538 Ex100-WMP 

29.493 CC FDS 
29.493 Ex100-WMP 



Table E-3 

Comparison of ineffective flow areas and levees for Cave Creek 

Ineffective Flow Area 
River Stations Levee Elevations 

Station Plan Left Right Left Right 

29.387 CC FDS 9485.67 10487.20 - -- 
29.387 ExlOOWMP 9486.20 10294.23 -- 1850.7 

29 351 CC FDS 9685.25 10570.83 - --- 
29.351 ExlOO-WMP 9686.09 10300.73 - 1849.2 

29.258 CC FDS 9794 52 10501.23 - -- 
29.258 Ex100-WMP 9793.92 10048.28 - 1844.5 

29.130 CC FDS 9971.70 10937.97 - -- 
29.130 Ex100-WMP 9971.27 10558.30 - - 

29.012 CC FDS 9940.75 10839.81 -- - 
29.012 ExlOO-WMP 9939.95 10842.66 1850.0 1827.5 

28.934 CC FDS 9857.36 10897.66 --- --- 
28.934 ExlOO-WMP 9856.89 10900.71 1851.1 1826.8 

28.847 CC FDS 991 1.63 10831.00 -- -- 
28.847 Ex100-WMP 9911 11 10832.91 1847.0 1821.4 

28.750 CC FDS 9899.43 10764.90 -- --- 
28.750 Ex100-WMP 9902.41 10774.98 1844.3 1819.7 

28.657 CC FDS 9948.29 10677.10 - - 
28.657 Ex100-WMP 9950.16 10656.00 1839.5 1816.7 

28.555 CC FDS 9944.51 10783.33 -- -- 
28.555 Ex100-WMP 9944.03 10791.71 1833.2 1810.0 

28.462 CC FDS 9892.20 10874.06 - -- 
28.462 Ex100-WMP 9892.78 10862.30 1827.9 1805.6 

28.390 CC FDS 9879.92 10799.97 - --- 
28.390 Ex100-WMP 9880 92 10796.29 181 5.7 1802.7 

28 326 CC FDS 9834.88 10918.45 - -- 
28.326 Ex100-WMP 9835.49 10863.90 1809.8 1801.8 

28.241 CC FDS 9663.80 10772 44 -- -- 
28.241 ExlOOWMP 9677.48 10771.66 1808 3 1796 6 

28.157 CC FDS 

p \28900077\Des1gn Calculat~ons\Excel\CC HEC-RAS rnodtficat~ons eornparlson xls 



Table E-3 

Comparison of ineffective flow areas and levees for Cave Creek 

Ineffective Flow Area 
River Stations Levee Elevations 

Station Plan Left Right Left Right 
28.157 Ex1 00-WMP 9624.06 11015.86 1807.0 1792.0 

28.091 CC FDS 9666.75 10915.87 - -- 
28.091 Ex100-WMP 9666.95 10908.85 181 1.7 1789.6 

28.023 CC FDS 9772.31 11023.36 -- - 
28.023 Ex100-WMP 9772 09 11088 48 1792.7 1785.2 

27.913 CC FDS 9969.74 11386.99 -- -- 
27.913 ExlOO-WMP 9972.24 10234.89 1800.8 1782.1 

27.797 CC FDS 9976.80 11413.51 -- - 
27.797 Ex100-WMP 9977.19 11405.87 1785.7 1776.1 

27.693 CC FDS 9979.25 11276.02 - --. 

27.693 Ex100-WMP 9980.13 11259.47 1791 7 1771.7 

27.604 CC FDS 9772.78 10876.22 -- - 
27.604 Ex100-WMP 9774.81 10870.03 1788.6 1765.2 

27.502 CC FDS 9960.85 11008 97 -- -- 
27.502 ExlOO-WMP 9960.23 11014.83 1773.7 1762.5 

27.417 CC FDS 9879.19 11080.21 - - 
27.417 Ex100-WMP 9881.17 11078.54 1756.8 1755.0 

27.366 CC FDS 973819 1113678 -- - 
27.366 Ex100-WMP 9738 28 11136 54 1755.9 1750.0 

27.320 CC FDS 9694.23 11141 36 -- - 
27 320 ExlOO-WMP 9830.88 11 136.07 1749.8 1750.0 

27.265 CC FDS 9919.93 11169.70 - -- 
27.265 Ex100-WMP 9925.49 11 169.15 1750.2 1749.0 

27.226 CC FDS 9929.02 11084.12 - -- 
27.226Ex100-WMP 9928.64 1107422 1743.7 1740.0 

27.169 CC FDS 9870.32 10986.20 - -- 
27.169 ExlOO-WMP 9870.00 10986.71 1753.5 1740.0 

27.106 CC FDS 9771.38 10849.51 - - 
27.106 Ex100-WMP 9773.37 10845.00 1755.7 1736.8 

p K8900077\Des1gn Calculat~ons\Excel\CC HEC-RAS mod~ficatlons comparison xls 



Table E-3 

Comparison of ineffective flow areas and levees for Cave Creek 

Ineffective Flow Area 
River Levee Elevations 

Left Right 
Stations 

Left Right 
9697.25 10796.37 

Station Plan 
27.008 CC FDS 

26.921 CC FDS 
26.921 Ex100-WMP 

26.845 CC FDS 
26.845 Ex100-WMP 

26.775 CC FDS 
26.775 ExlO0-WMP 

26.695 CC FDS 
26.695 Ex100-WMP 

26.623 CC FDS 
26.623 ExlOO-WMP 

26.529 CC FDS 
26.529 Ex100-WMP 

26.430 CC FDS 
26.430 Ex100-WMP 

26.335 CC FDS 
26.335 Ex100-WMP 

26.239 CC FDS 
26.239 Ex100-WMP 

26.137 CC FDS 
26.137 Ex100-WMP 

26.044 CC FDS 
26.044 Ex100-WMP 

25.919 CC FDS 
25.919 Ex100-WMP 

25.843 CC FDS 
25.843 Ex100-WMP 

25.750 CC FDS 
25.750 Ex100-WMP 



Table E-3 

Comparison of ineffective flow areas and levees for Cave Cmek 

Ineffective Flow Area 
River Stations Levee Elevations 

Station Plan Left Right Left Right 

25.699 CC FDS 9581.00 11104.43 - - 
25.699Ex100-WMP 9629.18 11103.91 1676.7 1676.7 

25.644 CC FDS 9539.50 11050.43 - - 
25.644 Ex100-WMP 9538.80 11065.45 1676.6 1675.2 

25.580 CC FDS 9638.79 11011.31 -- - 
25.580 Ex100-WMP 9637.35 11019.75 1674 1 1673.7 

25.519 CCFDS 9570 48 10991.95 -- - 
25.519 Ex100-WMP 9569.06 10991.52 1672.4 1672.2 

25.458 CC FDS 9584.47 10987.93 -- -- 
25.458 Ex100-WMP 9600.52 10985.98 -- 1669.1 

25.388 CC FDS 9226.22 10723.20 --- - 
25.388 Ex100-WMP 9241.59 10710.17 -- 1663.8 

25.326 CC FDS 9178 68 10522.22 -- -- 
25.326 ExlOO-WMP 9187.58 10517.60 1661.5 1661.1 

25.233 CC FDS 8662.27 10461.46 -- - 
25.233 Ex100-WMP 8698.97 10456.04 1659 1 1656.0 

25.180 CC FDS 8692.98 10502.04 - - 
25.180 Ex100-WMP 8948.41 10479 87 - 1655.1 

25.099 CC FDS 8628.30 10316.17 -- -- 
25.099 Ex100-WMP 8772.49 10303.38 -- 1650.8 

25.010 CC FDS 8641.08 10035 15 -. - 
25.010 Ex100-WMP 8665.22 10033.17 - 1643.9 

24.919 CC FDS 8104.03 10006.66 - - 
24.919 ExlODWMP 8559.17 10005.98 1650.4 1643.6 

24.845 CC FDS 8307.79 10061 40 - - 
24.845 Ex100-WMP 8680.25 10055.95 1646.7 1640.1 

24.752 CC FDS 8736.07 10185.35 - - 
24.752 Ex100-WMP 8729.65 10187.96 1635.3 1635.2 

24.646 CC FDS 8802.39 11065.46 -- - 

p.\28900077\Des1gn Calculat~ons\Excel\CC HEC-RAS rnodificatlons cornpanson xls 



Table E-3 

Comparison of ineffective Row areas and levees for Cave Creek 

Ineffective Flow Area 

24.525 CC FDS 8856.13 11431.54 - -- 
24.525 Ex100-WMP 9300.00 11409.02 1628.1 1628.1 

p K6900077UJes1gn CalculatlonsExcel\CC HEGRAS rnodlficatlons wrnpanson xls 



Comparison of hydraulic results for Cave Creek 

Minimum 
Channel 

Elev. 
feet 

1953.30 
1953.30 

River 
Station Plan 

Channel Hydraulic 
Top Width Froude No. Depth 

Critical E.G. E.G. Channel 
W.S.E.L. W.S.E.L. Elev. Slope Velocity 

feet feet feet ftlfl fPs 
1966.96 1965.66 1968.86 0.0071 15.6 
1969.87 1965.19 1970.69 0.0021 9.1 

Discharge Flow Area 
sq. feet 

3626 
feet feet 
507 0.75 7.2 31.910 CC FDS 

31.910 Ex100-WMP 

31.870 CC FDS 
31.870 Ex100-WMP 

31.820 CC FDS 
31.820 ExlOO-WMP 

31.750 CC FDS 
31.750 Ex100-WMP 

31.630 CC FDS 
31.630 Ex100-WMP 

31.540 CC FDS 
31.540 Ex100-WMP 

31.450 CC FDS 
31.450 Ex100-WMP 

31.340 CC FDS 
31.340 ExlOO-WMP 

31.250 CC FDS 
31.250 Ex100-WMP 

31.170 CC FDS 
31.1 70 Ex100-WMP 

p:U8900077\Design Calculations\Excel\CC HEC-RAS modifications comparison.xls 



Comparison of hydraulic results for Cave Creek 

Minimum 
River Channel Critical E.G. E.G. Channel Channel Hydraulic 

Station Plan Discharge Elev. W.S.E.L. W.S.E.L. Elev. Slope Velocity Flow Area Top Width Froude No. Depth 
cfs feet feet feet feet Wft fPs sq. feet feet feet 

31.140 CC FDS 31400 1917.80 1929.44 1929.44 1931.03 0.01 10 14.9 3747 1040 0.81 
31.140 Ex100-WMP 31400 1917.80 1929.59 1929.43 1931.13 0.0116 12.3 3908 1040 0.87 

31.050 CC FDS 31400 1917.10 1925.45 1924.58 1926.43 0.0091 11.2 4184 1023 0.70 
31.050 ExlOO-WMP 31400 1917.10 1925.55 1924.99 1926.69 0.0091 10.9 4301 1024 0.77 

30.960 CC FDS 31400 1912.30 1921.96 1920.56 1922.80 0.0062 10.1 4561 935 0.60 
30.960 Ex100-WMP 31400 1912.30 1922.24 1920.77 1923.07 0.0057 9.2 4874 937 0.62 

30.850 CC FDS 33800 1907.50 1917.31 1916.18 1918.72 0.0084 11.6 3766 798 0.69 
30.850 Ex100-WMP 33800 1907.50 1917.41 1915.44 1919.06 0.0094 12.9 3861 802 0.81 

30 750 CC FDS 33800 190240 191383 1911 73 191490 00049 10 1 4430 658 0 54 
30750Ex100-WMP 33800 190100 191394 191164 191514 00040 9 4 4491 665 0 54 

30.650 CC FDS 33800 1897.20 1909.80 1909.62 191 1.73 0.0098 15.0 3518 788 0.78 
30.650 Ex100-WMP 33800 1897.20 1910.35 1910.35 1912.41 0.0088 14.7 3919 799 0.80 

30.520 CC FDS 33800 1893.50 1902.20 1902.14 1903.74 0.0136 14.2 3834 1102 0.87 
30.520 Ex100-WMP 33800 1893.50 1902.10 1902.10 1903.75 0.0129 10.9 3697 1101 0.87 

30.420 CC FDS 33800 1887.80 1897.33 1895.80 1898.18 0.0061 9.4 4878 952 0.58 
30.420 Ex100-WMP 33800 1885.80 1897.21 1895.87 1898.17 0.0054 8.5 4752 951 0.59 

30.280 CC FDS 33800 1877.10 1891.62 1891.62 1893.67 0.0083 14.4 3804 874 0.72 
30.280 Ex100-WMP 33800 1877.10 1892.13 189213 189416 0.0066 13.5 4115 876 0.71 

30.200 CC FDS 33800 187520 1885 55 1885 55 1887 25 00112 13.0 3900 1089 0 79 

p:U8900077\Design Calculations\Excel\CC HEC-RAS modifications cornparison.xls 



Table E-4 

Comparison of hydraulic results for Cave Creek 

Minimum 
River Channel Critical E.G. 

Station Plan Discharge Elev. W.S.E.L. W.S.E.L. Elev. 
E.G. Channel Channel Hydraulic 

Slope Velocity Flow Area Top Width Froude No. Depth 
cfs feet feet feet feet fWft fps sq. feet feet feet 

30 200 Ex100-WMP 33800 1875 20 1885 81 1885 81 1887 57 0 0091 12 8 4251 1108 0 79 3 8 

30.100 CC FDS 33800 1867.40 1880.25 1878.65 1881.31 0.0056 11.4 4555 1078 0.59 
30.100 Ex100-WMP 33800 1867.40 1880.92 1878.70 1882.10 0.0050 11.5 5302 1238 0.71 

29.850 CC FDS 
29 850 Ex100-WMP 

29.770 CC FDS 
29.770 Ex100-WMP 

29.720 CC FDS 
29.720 Ex100-WMP 

Bridge 

29.710 CC FDS 
29.710 Ex100-WMP 

29.663 CC FDS 
29.663 Ex100-WMP 

29.601 CC FDS 
29.601 Ex100-WMP 

29.538 CC FDS 
29.538 Ex100-WMP 

29.493 CC FDS 

p V8900077\Design Calculallons\Excel\CC HEC-RAS mod~ficat~ons comparison xls 



Table E 4  

Comparison of hydraulic results for Cave Creek 

River 
Station Plan Discharge 

cfs 
29.493 Ex100-WMP 33800 

29.387 CC FDS 33800 
29 387 Ex100-WMP 33800 

29.351 CC FDS 33800 
29.351 Ex100-WMP 33800 

29.258 CC FDS 33800 
29.258 ExlOO-WMP 33800 

29.130 CC FDS 33800 
29.130 ExlOO-WMP 33800 

29.012 CC FDS 33800 
29.012 Ex100-WMP 33800 

28.934 CC FDS 33800 
28.934 ExlOO-WMP 33800 

28.847 CC FDS 33800 
28.847 Ex100-WMP 33800 

28.750 CC FDS 33800 
28 750 Ex100-WMP 33800 

28.657 CC FDS 33800 
28.657 Ex100-WMP 33800 

Minimum 
Channel 

Elev. 
feet 

1843.40 

1838.80 
1838.80 

1835.90 
1835.90 

1828.70 
1828.70 

1821 .OO 
1821.00 

1818.70 
1818.70 

1815.50 
1815.50 

1811.90 
1811.90 

1808.30 
1808.30 

1800.50 
1800.50 

W.S.E.L. 
feet 

1852.76 

1849.61 
1849.08 

1848.80 
1848.01 

1842.59 
1843.05 

1837.34 
1838.04 

1832.98 
1833.74 

1829.49 
1829.80 

1825.52 
1825.89 

1822.93 
1820.98 

1819.89 
1817.38 

Critical 
W.S.E.L. 

feet 
1851.64 

1846.70 
1846.76 

1844.95 
1845.11 

1841.29 
1841.32 

1836.92 
1838.04 

1832.98 
1833.74 

1828.78 
1829.80 

1825.21 
1825.89 

1820.98 
1820.98 

1816.90 
1817.30 

p~V8900077Wesign Calwlations\Excei\CC HEC-RAS modificat~ons wmpartson XIS 

- 

E.G. 
Elev. 
feet 

1853.82 

1850.25 
1849.89 

1849.49 
1848.94 

1845.71 
1845.88 

1839.29 
1841.10 

1835.24 
1836.19 

1830.63 
1832.11 

1827.18 
1828.29 

1823.84 
1823.84 

1820.57 
1820.04 

E.G. 
Slope 
ftln 

0.0087 

0.0028 
0.0051 

0.0066 
0.0047 

0.0080 
0.0079 

0.0094 
0.0057 

0.0041 
0.0045 

0.0084 
0.0051 

0.0063 
0.0045 

0.0060 
0.0060 

0.0074 
0.0061 

Channel 
Velocity 

fps 
8 4 

6.4 
7.5 

8.7 
8.1 

14.2 
13.5 

11.7 
15.8 

14.0 
14.2 

9.0 
13.6 

12.1 
13.9 

8.8 
14.2 

6.9 
13.7 

Channel 
Flow Area Top Width Froude No. 

sq. feet feet 
4323 941 0.64 

Hydraulic 
Depth 
feet 
4.6 

6.2 
6.1 

7.2 
7.4 

8.2 
9.8 

4.3 
6.0 

4.1 
4.8 

3.8 
4.1 

4.3 
4.6 

5.6 
4.0 

7.0 
4.7 



Table E-4 

Comparison of hydraulic results for Cave Creek 

River 
Station Plan Discharge 

cfs 
28.555 CC FDS 33800 
28.555 Ex100-WMP 33800 

28.462 CC FDS 33800 
28.462 Ex100-WMP 33800 

28.390 CC FDS 33800 
28.390 Ex100-WMP 33800 

28.326 CC FDS 33800 
28.326 Ex100-WMP 33800 

28.241 CC FDS 33800 
28.241 ExlOO-WMP 33800 

28.157 CC FDS 33800 
28.157 Ex100-WMP 33800 

28 091 CC FDS 33800 
28.091 Ex100-WMP 33800 

28.023 CC FDS 33800 
28 023 Ex100-WMP 33800 

27.913 CC FDS 33800 
27.913 Ex100-WMP 33800 

27.797 CC FDS 33800 
27.797 Ex100-WMP 33800 

Minimum 
Channel 

Elev. 
feet 

1799 40 
1799.40 

1794.80 
1794.80 

1792.80 
1792.80 

1791.30 
1791.30 

1789.90 
1789.90 

1782.60 
1782.60 

1780.80 
1780.80 

1772.50 
1772 50 

1763.10 
1763 10 

1760.60 
1760.60 

W.S.E.L. 
feet 

1814.13 
1814.52 

1810.15 
1809.64 

1807.21 
1806.71 

1803.94 
1803.73 

1799.11 
1799.03 

1794.11 
1793.91 

1790.54 
1790.37 

1787.35 
1787.86 

1783.54 
1781.86 

1779.37 
1779.05 

Critical 
W.S.E.L. 

feet 
1814.13 
1814.52 

1809.18 
1809.64 

1805.66 
1806.71 

1803.13 
1803.73 

1799.11 
1799.03 

1794.11 
1793.37 

1790.04 
1789.69 

1786.43 
1785.77 

1782.75 
1781.35 

1778.89 
1779.05 

E.G. 
Elev. 
feet 

1816.42 
1817.14 

1811.34 
1812.05 

1808.00 
1808.96 

1805.05 
1805.92 

1801.29 
1800.81 

1796.04 
1795.47 

1792.52 
1792.08 

1789.21 
1789.25 

1784.70 
1785.50 

1780.88 
1781.06 

E.G. 
Slope 

fVft 
0.0074 
0.0046 

0.0102 
0.0045 

0.0068 
0.0055 

0.0116 
0.0055 

0.0045 
0.0107 

0.0049 
0.0090 

0.01 10 
0.0102 

0.0075 
0.0048 

0.0072 
0.0084 

0.0053 
0.0046 

Channel 
Velocity 

fPS 
13.6 
14.2 

10.5 
13.9 

7.0 
13.8 

10.0 
13.3 

13.0 
11.8 

14.5 
10.8 

13.1 
11.0 

9.6 
10.1 

9.8 
15.3 

11.6 
13.1 

Channel Hydraulic 
Flow Area Top Width Fmude No. Depth 

sq. feet feet feet 
3617 839 0.71 4.3 

p:V8900077ulesign Calculalions\Excel\CC HEC-f7AS modifications Comparison XIS 



Table E-4 

Comparison of hydraulic results for Cave Creek 

Minimum 
River Channel Critical E.G. E.G. Channel Channel Hydraulic 

Station Plan Discharge Elev. W.S.E.L. W.S.E.L. Elev. Slope Velocity Flow Area Top Width Froude No. Depth 
cfs feet feet feet feet Ft'ft fPs sq. feet feet feet 

27.693 CC FDS 33800 1756.30 1775.19 1774.08 1776.25 0.0185 9.8 4690 1172 0.55 
27.693 Ex100-WMP 33800 1756.30 1774.38 1774.38 1776.88 0.0066 14.1 3974 1030 0.83 

27.604 CC FDS 33800 1754.20 1768.46 1766.56 1770.58 0.0052 12.1 3540 629 0.65 
27.604 Ex100-WMP 33800 1754.20 1767.33 1766.66 1770.18 0.0056 13.9 2907 510 0.78 

27.502 CC FDS 33800 1748.80 1764.39 1764.39 1766.27 0.0123 12.7 4071 1048 0.71 
27.502 Exl00-WMP 33800 1748.80 1764.82 1764.82 1767.00 0.0048 13.3 4460 1055 0.73 

27.417 CC FDS 33800 1744.80 1757.52 1757.52 1759.99 0.0068 13.6 3635 773 0.93 
27.417 Ex100-WMP 33800 1744.80 1757.03 1757.03 1759.35 0.01 15 13.6 3277 703 0.88 

27.366 CC FDS 33800 1742.30 1755.30 1751.96 1755.90 0.0036 7.0 6506 1254 0.40 
27.366 Ex100-WMP 33800 1742.30 1755.20 1751.63 1755.87 0.0024 7.3 6385 1204 0.41 

27.320 CC FDS 33800 1740.30 1752.37 1752.37 1754.67 0.0059 14.4 4457 1284 0.79 
27.320Ex100-WMP 33800 1740.30 1751.35 1751.17 1754.63 0.0146 17.0 3132 976 1.01 

27.265 CC FDS 33800 1735.70 1749.27 1749.27 1750.66 0.0082 11.5 4306 1042 0.79 
27.265 Ex100-WMP 33800 1735.70 1749.01 1749.01 1750.61 0.0102 12.2 4040 979 0.81 

27.226 CC FDS 33800 1734.80 1743.36 1742.96 1745.49 0.01 13 12.1 3139 666 0.87 
27.226 ExlOO-WMP 33800 1734.80 1743.57 1742.98 1745.58 0.0109 11.8 3195 660 0.84 

27,169 CC FDS 33800 1732.10 1741.42 1739.82 1742.78 0.0052 9.6 3879 686 0.65 
27.169 Ex100-WMP 33800 1732.10 1741.62 1740.01 1742.86 0.0057 9.2 4018 704 0.62 

27 108 CC FDS 33800 1725 70 1738 74 173764 1740.37 00119 104 3466 703 0 73 
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Table E-4 

Comparison of hydraulic results for Cave Creek 

Minimum 
River Channel 

Station Plan Discharge Elev. 
cfs feet 

27.106 Ex100-WMP 33800 1725.70 

27.008 CC FDS 33800 1723.00 
27.008 Ex100-WMP 33800 1723.00 

26.921 CC FDS 33800 1720.20 
26 921 ExlOO-WMP 33800 1720.20 

26 845 CC FDS 36800 1717.00 
26.845 Ex100-WMP 36700 1717.00 

26.775 CC FDS 36800 1712.70 
26.775 ExlOO-WMP 36700 1712.70 

26.695 CC FDS 36800 1709.50 
26.695 Ex100-WMP 36700 1709.50 

26 623 CC FDS 
26 623 Ex100-WMP 

26 529 CC FDS 
26 529 Ex100-WMP 

26 430 CC FDS 
26 430 Ex100-WMP 

26 335 CC FDS 
26 335 Ex100-WMP 

W.S.E.L. 
feet 

1737.91 

1734.46 
1733.39 

1731.13 
1730.99 

1727.74 
1727.81 

1723.98 
1725.12 

1720.67 
1720.43 

1716.40 
1716.15 

1711.52 
1711.90 

1707.80 
1707.36 

1705.42 
1704.80 

Critical 
W.S.E.L. 

feet 
1737.70 

1731.55 
1731.57 

1729.13 
1729.02 

1726.42 
1726.30 

1723.98 
1723.74 

1720.67 
1720.43 

1713.28 
1713.04 

1711.52 
1711.30 

1706.58 
1706.11 

1702.99 
1702.78 

p:U8900077\Design Calculalions\Excel\CC HEC-RAS modifications mmparison.xis 

. . 

E.G. 
Elev. 
feet 

1740.14 

1735.60 
1734.92 

1732.66 
1732.53 

1729.36 
1729.71 

1727.14 
1726.99 

1722.92 
1722.92 

1717.36 
171 7.28 

1714.46 
1714.24 

1709.36 
1708.92 

1706.01 
1705.62 

E.G. 
Slope 

Wft 
0.0131 

0.0059 
0.0062 

0.0094 
0.0058 

0.0060 
0.0075 

0.0051 
0.0070 

0.0066 
0.01 38 

0.0048 
0.0039 

0.0061 
0.0117 

0.0067 
0.0079 

0.0056 
0.0045 

Channel 
Velocity 

fps 
12.1 

8.6 
10.0 

10.0 
10.0 

10.7 
11.6 

14.9 
11.8 

13.7 
14.3 

8.1 
8.8 

14.2 
12.9 

10.4 
10.4 

6.7 
7.7 

Channel Hydraulic 
Flow Area Top Width Froude No. Depth 

sq. feet feet feet 
2922 625 0.90 4.7 



Table E-4 

Comparison of hydraulic results for Cave Creek 

River 
Station Plan 

26.239 CC FDS 
26.239 Ex100-WMP 

26.137 CC FDS 
26.137 Ex100-WMP 

26.044 CC FDS 
26.044 Ex100-WMP 

25 919 CC FDS 
25.919 Ex100-WMP 

25.843 CC FDS 
25.843 Ex100-WMP 

25.750 CC FDS 
25.750 Ex100-WMP 

25.699 CC FDS 
25.699 Ex100-WMP 

25.644 CC FDS 
25.644 Ex100-WMP 

25.580 CC FDS 
25.580 ExlOO-WMP 

25.519 CCFDS 
25.519 Ex100-WMP 

Minimum 
Channel 

Discharge Elev. 
cfs feet 

36800 1692 80 
36700 1692 80 

36800 1685 70 
36700 1685.70 

36800 1684 30 
36700 1684 30 

36800 167840 
36700 1678 40 

36800 1673 50 
36700 1673 50 

36800 1671 60 
36700 1671 60 

36800 1669 40 
36700 1669 40 

36800 1669 80 
36700 1669 80 

36800 1668 90 
36700 1668 90 

36800 1668 30 
36700 1668 30 

W.S.E.L. 
feet 

1701.54 
1701.66 

1698.79 
1698.11 

1695.38 
1695.08 

1689.05 
1689.94 

1685.97 
1686.58 

1684.91 
1685.01 

1682.57 
1682.52 

1678.48 
1679.96 

1676.34 
1677.00 

1874.72 
1674.46 

Critical 
W.S.E.L. 

feet 
1700.74 
1701.10 

1697.66 
1697.50 

1695.38 
1693.79 

1689.05 
1689.79 

1685.25 
1686.10 

1682.59 
1683.09 

1682.57 
1682.52 

1678.48 
1679.96 

1674.98 
1675.98 

1673.32 
1673.23 

E.G. 
Elev. 
feet 

1702.24 
1702.41 

1699.62 
1699.08 

1697.10 
1695.64 

1690.49 
1691.39 

1686.88 
1687.68 

1685.37 
1685.59 

1684.34 
1684.09 

1679.90 
1681.41 

1677.03 
1677.79 

1675.38 
1675.14 

E.G. 
Slope 
fVft 

0.0107 
0.0104 

0.0038 
0.0070 

0.0073 
0.0067 

0.0106 
0.0122 

0.0056 
0.0083 

0.0042 
0.0041 

0,0023 
0.0064 

0.0102 
0.0098 

0.0055 
0.0083 

0.0054 
0.0094 

Channel 
Velocity 

fPS 
8.9 
9.1 

12.5 
10.0 

16.0 
9.2 

11.3 
13.2 

9.4 
11.6 

4.8 
9.0 

13.7 
13.0 

12.6 
13.3 

6.0 
10.5 

9.0 
6.8 

Channel Hydraulic 
Flow Area Top Width Froude No. Depth 

sq. feet feet feet 
5675 1803 0.75 3 2 
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Table E d  

Comparison of hydraulic results for Cave Creek 

River 
Station Plan Discharge 

cfs 

25458 CC FDS 36800 
25 458 Ex100-WMP 36700 

25 388 CC FDS 36800 
25 388 ExlOO-WMP 36700 

25 326 CC FDS 36800 
25 326 Ex100-WMP 36700 

25 233 CC FDS 38200 
25 233 Ex100-WMP 38100 

25 180 CC FDS 38200 
25 180 Ex100-WMP 38100 

25099 CC FDS 38200 
25 099 Ex100-WMP 38100 

25 010 CC FDS 38200 
25 010 Ex100-WMP 38100 

24 919 CC FDS 38200 
24 919 Ex100-WMP 38100 

24 845 CC FDS 38200 
24 645 Ex100-WMP 38100 

24 752 CC FDS 38200 

Minimum 
Channel 

Elev. 
feet 

1665 50 
1665 50 

1656 60 
1656 60 

1653 00 
1653 00 

1647 30 
1647 30 

1647 70 
1647 70 

1646 00 
1646 00 

1640 20 
1640 20 

1634 90 
1634 90 

1635 30 
1635 30 

1629 20 

W.S.E.L. 
feet 

1673.22 
1672.08 

1669.29 
1668.25 

1665.26 
1664.68 

1661.83 
1660.75 

1659.89 
1659.39 

1656.69 
1655.04 

1650.85 
1649.79 

1648.67 
1647.73 

1645.98 
1644.61 

1639.84 

Critical 
W.S.E.L. 

feet 

1670.33 
1670.30 

1669.29 
1668.16 

1665.26 
1664.29 

1661.01 
1659.98 

1659.04 
1657.49 

1656.89 
1654.67 

1648.02 
1648.31 

1646.75 
1646.62 

1644.37 
1644.48 

1639.57 

E.G. 
Elev. 
feet 

1673.57 
1672.63 

1671.18 
1669.58 

1667.42 
1665.85 

1662.76 
1661.58 

1661.23 
1660.02 

1658.82 
1656.41 

1651.44 
1650.75 

1649.27 
1648.31 

1646.59 
1645.90 

1641.44 

E.G. 
Slope 
wft 

0.0044 
0.0062 

0.0093 
0.0110 

0.0092 
0.0091 

0.0067 
0.0079 

0.0049 
0.0051 

0.0056 
0.0184 

0.0035 
0.0047 

0.0055 
0.0045 

0.01 14 
0.0115 

0.0091 

Channel 
Velocity 

fPS 

4.5 
8.0 

15.5 
12.7 

15.6 
12.1 

12.3 
11.2 

13.0 
9.0 

18.8 
13.7 

7.2 
8.9 

9.5 
8.9 

9.9 
13.7 

15.6 

Channel Hydraulic 
Flow Area Top Width Froude No. Depth 
sq. feet feet feet 

8079 1376 0.30 5.9 
6545 1385 0.62 4.7 

6676 1479 0.94 4.5 
51 14 1469 0.86 3.5 

6100 1344 0.97 4.5 
5307 1330 0.79 4.0 

8382 1799 0.83 4.7 
6438 1757 0.71 3.7 

8123 1662 0.80 4.9 
7080 1531 0.59 4.6 

7924 1688 1.11 4.7 
4847 1485 1.06 3.3 

7209 1394 0.43 5.2 
5890 1286 0.57 4.6 

8812 1775 0.59 5.0 
7177 1447 0.55 5.0 

7534 1690 0.57 4.5 
5211 1376 0.88 3.8 

5282 1410 1 .OO 3.7 
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Comparison of hydraulic results for Cave Creek 

Minimum 
River Channel Critical E.G. E.G. Channel Channel Hydraulic 

Station Plan Discharge Elev. W.S.E.L. W.S.E.L. Elev. Slooe Velocltv Flow Area Too Width Froude No. Oeoth - - - - -  ~ 

cfs feet Feet feet feet Wft fPS sq. feet feet feet 
24.752 ExlOO-WMP 38100 1629.20 1640.73 1639.35 1641.43 0.0059 9.7 6634 1458 0.63 4.6 

24 646 CC FDS 38200 162600 163638 1634 59 163668 0 0069 4 0 9128 2246 0 25 
24 646 Ex100-WMP 38100 1626 00 1636 06 1635 99 1637 44 0 0104 13 0 5401 2158 0 84 

24.525 CC FDS 38200 1622 00 1633.13 1627.96 1633 23 0.0030 2.8 15473 2566 0.17 
24.525 ExlOO-WMP 38100 1623.90 1632.39 1629.36 1632 68 0.0030 6.2 9720 2542 0.44 



Table E-5 

Manning's n-values for the Apache Wash FIS 

N-values 1,2 and 3 are for the left overbank, channel and nght 
overbank unless the hor~zontal vartatlon of n-values optlon 1s used Up 
to 5 n-values are used to descr~bed the roughness charactensbcs of 

Manning's n-values 
River River Sta n #1 n #2 n#J n #4 n #5 

Apache 8 02 0.100 0.055 0.100 - - 



Table E-5 

Manning's n-values for the Apache Wash FIS 

N-values 1, 2 and 3 are for the left overbank, channel and rlght 
overbank unless the horizontal varlatlon of n-values optlon 1s used Up 
to 5 n-values are used to described the roughness chara~tenstlcs of 

Manning's n-values 
River River Sta n #I n #2 n#3 n#4 n # 5  

4.74 0.065 0 050 0.065 - - 
0.080 
0,065 
0.065 

Culvert 
0.065 
0.065 
0.065 
0.065 
0.065 
0.065 
0.065 
0.065 
0.065 
0.065 
0.065 
0.065 
0.065 
0.065 
0.065 
0.065 
0.065 
0.065 
0.065 
0.065 
0.065 
0.065 
0.065 
0.065 
0.065 
0.065 
0.065 
0.070 
0.070 
0.070 
0.070 
0.070 
0.070 
0.070 
0.070 
0.070 
0.070 
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Table E-5 

Manning's n-values for the Apache Wash FIS 

N-values 1,2 and 3 are for the left overbank, channel and nght 
overbank unless the honzontal varlat~on of n-values option is used. Up 
to 5 n-values are used to described the roughness charactenstlcs of 

Manning's n-values 
River River Sta n #I n #2 n #3 n #4 n #5 

1.85 0.070 0.055 0.070 -- - 
1.81 0.070 
1.75 0.070 
1.66 0.070 
1.60 0.070 
1.56 0.070 
1.47 0.070 
1.37 0.070 
1.27 0.070 
1.18 0.070 
1.09 0.070 
0.99 0.070 
0.84 0.070 
0.75 0.070 
0.71 0.070 
0.63 0.070 
0.54 0.070 
0.43 0.070 
0.33 0.070 
0.20 0.070 

Desert Hills 0.99 0.065 
0.90 0.065 
0.81 0.065 
0.72 0.065 
0.64 0.065 
0.56 0.065 
0.48 0.065 
0.40 0.065 
0.31 20.000 
0.22 0.065 

Paradise 2.23 0.065 
2.14 0.065 
2.07 0.065 
2.00 0.065 
1.92 0.065 
1.83 0.065 
1.75 0.065 
1.65 0.080 
1.54 0.070 
1.46 0.070 
1.37 0.070 
1.27 0.070 
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Table E-5 

Manning's n-values for the Apache Wash FIS 

N-values 1. 2 and 3 are for the left overbank, channel and nght 
overbank unless the horizontal varlatlon of n-values optlon IS used Up 
to 5 n-values are used to descnbed the roughness character~st~cs of 

Manning's n-values 
River River Sta n #1 n #2 n #3 n #4 n #5 

1.21 0.070 0.055 0.070 - - 

P \28900077Wes1gn CalculatlonsExcelW HECRAS mod~ticatlons cornpanson XIS 



Table E-6 

Comparison of weighted Manning's n-values and bank station locations for Apache Wash 

Total 
River Bank Stations Conveyance Weighted Mannings Weighted 

Left Right Channel Overbank Overbank Manning's 
9977.0 10037.0 0.055 0.100 0.100 0.072 

River Station 
A~ache 8.02 

Plan 
AW FDS 

AW FDS 
ExlOO-WMP 

AW FDS 
Ex1 OO-WMP 

AW FDS 
Ex1 00-WMP 

AW FDS 
Ex10O-WMP 

AW FDS 
Ex1 00-WMP 

AW FDS 
Ex1 OO-WMP 

AW FDS 
Ex100-WMP 

AW FDS 
ExlOO-WMP 

AW FDS 
ExlOO-WMP 

AW FDS 
Ex1 00-WMP 

AW FDS 
Ex1 00-WMP 

AW FDS 
Ex100-WMP 

AW FDS 
Ex1 00-WMP 

AW FDS 
Ex100-WMP 



Table E-6 

Comparison of weighted Manning's n-values and bank station locations for Apache Wash 

Total 
River 

River Station 
Bank Stations Conveyance Weighted Mannings Weighted 

Plan Left Right Channel Overbank Overbank Manning's 

AW FDS 
ExlOOWMP 

AW FDS 
Ex1 00-WMP 

AW FDS 
Ex100-WMP 

AW FDS 
Ex1 00-WMP 

AW FDS 
Ex100-WMP 

AW FDS 
Ex1 00-WMP 

AW FDS 
Ex1 00-WMP 

AW FDS 
ExlOO-WMP 

AW FDS 
Ex1 00-WMP 

AW FDS 
Ex1 00-WMP 

AW FDS 
Ex1 00-WMP 

AW FDS 
Ex1 00-WMP 

AW FDS 
Ex1 00-WMP 

AW FDS 
Ex100-WMP 

AW FDS 
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Table E 4  

Comparison of weighted Manning's n-values and bank station locations for Apache Wash 

Total 
River Bank Stations Conveyance Weighted Mannings Weighted 

Plan Left Right Channel Overbank Overbank Manning's 
ExlOO-WMP 9955.0 10170 0 0.030 0.055 0.055 0.035 

River Station 
5.64 

AW FDS 9977.0 10035.0 0.050 0.065 
Ex100-WMP 9977.0 10035.0 0.030 0.055 

AW FDS 9978.4 10044.1 0.050 0.065 
Ex100-WMP 9978.4 10044.1 0.030 0.055 

AW FDS 9985.0 10015.0 0.050 0.065 
Ex100-WMP 9965.0 10015.0 0.030 0.055 

AW FDS 9887.8 10061 1 0.060 0.065 
ExlOO-WMP 9988.2 10044.5 0.030 0.055 

AW FDS 9970.0 10030.0 0.050 0.065 
ExlOO-WMP 9970.0 10030.0 0.030 0.055 

AW FDS 9978.0 10025.0 0.050 0.060 
Ex100-WMP 9978.0 10025.0 0.030 0.055 

AW FDS 9970.0 10025 0 0.050 0.060 
Ex100-WMP 9970.0 10025.0 0.030 0.055 

AW FDS 9975.1 10012.3 0.060 0.065 
ExlOO-WMP 9975.1 10012.3 0.030 0.055 

AW FDS 9974.2 1001 1 .O 0.060 0.065 
Ex100-WMP 9974.2 1001 1.0 0.030 0.055 

AW FDS 9940.0 10018.0 0.050 0.050 
ExlOO-WMP 9966.0 10032.0 0.030 0.055 

AW FDS 9975.0 10009.4 0.050 0.065 
Ex10O-WMP 9875.2 10009.4 0.030 0.055 

AW FDS 9964.9 10021.4 0.050 - 
Ex100-WMP 9964.9 10021.4 0.030 - 
AW FDS 9960.3 10029.0 0.050 0.065 
ExlOO-WMP 9960.3 10029.0 0.030 - 

AW FDS 9982.5 10094.0 0.075 0.080 
Ex100-WMP 9982.5 10094.0 0.030 0.055 
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Table E-6 

Comparison of weighted Manning's n-values and bank station locations for Apache Wash 

Total 
River Bank Stations Conveyance Weighted Mannings Weighted 

Plan Lefl Right Channel Overbank Overbank Manning's 
AW FDS 9971.4 10016.0 0.050 0.065 0.065 0.062 

River Station 
4.60 

AW FDS 9983.0 10016.0 0.050 0.065 
Ex10O-WMP 9983.0 10016.0 0.030 0.055 

Culvert 

AW FDS 9960.0 10150 0 0.050 0.065 
ExlOO-WMP 9975.0 101 15.0 0.030 0.055 

AW FDS 9954.9 10053.6 0.050 0.065 
Ex100-WMP 9954.9 10053.6 0.030 0.055 

AW FDS 9990.0 10030.0 0.050 0.065 
Ex1 OO-WMP 9990.0 10030.0 0.030 0.055 

AW FDS 9980.5 10019.8 0.050 0.065 
Ex100-WMP 9980.5 10019.8 0.030 0.055 

AW FDS 9980.2 10030.2 0.050 0.065 
Ex100-WMP 9980.2 10030.2 0.030 0.055 

AW FDS 9975.0 10030.0 0.050 0.065 
ExlOO-WMP 9975.0 10030.0 0.030 0.055 

AW FDS 9978.5 10019.7 0.050 0.065 
Ex10O-WMP 9978.5 10107.8 0 030 0.055 

AW FDS 9960.0 10025.0 0.050 - 
ExlOO-WMP 9981.9 10025.0 0.030 0.055 

AW FDS 9882.9 10057.5 0.050 0.065 
Ex100-WMP 9882.9 10057.5 0.030 0.055 

AW FDS 9980.7 10048.5 0.050 0.065 
ExlOO-WMP 9980.7 10048.5 0.030 0.055 

AW FDS 9978.4 10060.7 0.050 0.065 
Ex100-WMP 9978.4 10060.7 0.030 - 

AW FDS 9975.0 10020.0 0.050 0.065 0.065 0.060 
Ex10O-WMP 9982.7 10020.0 0.030 0.055 0.055 0.044 
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Table E-6 

Comparison of weighted Manning's n-values and bank station locations for Apache Wash 

Total 
River Bank Stations Conveyance Weighted Mannings Weighted 

River Station Plan Left Right Channel Overbank Overbank Manning's 
3.65 AW FDS 9970.0 10015.0 0.050 0.065 0.065 0.060 

3.60 AW FDS 9979.9 10014.0 0.050 0.065 0.065 0.061 
3.60 ExlOO-WMP 9979.9 10014.0 0.030 0.055 0.055 0.045 

3.52 AW FDS 9982.0 10017.1 0.050 0.065 0.065 0.059 
3.52 Ex100-WMP 9982.0 10017.1 0.030 0.055 0.055 0.044 

3.48 AW FDS 9985.4 10018.8 0.050 0.065 0.065 0.061 
3 48 Ex100-WMP 9985.4 10018.8 0.030 0.055 0.055 0.045 

3.40 AW FDS 9985.0 10030.0 0 050 0.065 0.065 0.060 
3.40 Ex100-WMP 9984.0 10031.0 0.030 0.055 0 055 0.044 

3.32 AW FDS 9955.2 10020.2 0.050 0.065 
3.32 Ex10O-WMP 9955 2 10020.2 0.030 0.055 

321 AW FDS 9965.0 101300 0.050 0.065 0.065 0.055 
3.21 ExlOO-WMP 9965.0 10029.1 0.030 0.055 0.055 0.043 

3.13 AWFDS 9978 4 10027.9 0.050 0.065 0 065 0 059 
3.13 Ex100-WMP 9978.4 10027.9 0.030 0.055 0.055 0.043 

3.07 AW FDS 9980.0 10028.1 0.050 0.065 0.065 0.061 
3.07 ExlOO-WMP 9980.0 10028.1 0.030 0.055 0.055 0.043 

2.97 AW FDS 9000.0 9065.0 0.05 0.065 0.576 0.296 
2.97 Ex100-WMP 9980 0 11098.0 0.049 0.055 0.055 0.050 

2.92 AW FDS 9410.0 9465.0 0.05 0.065 0.059 0.058 
2.92 Ex100-WMP 9970.0 10660.0 0.048 0.055 0.055 0.050 

2.90 AW FDS 9645.0 9685.0 0.050 0.065 0.057 0.057 
2.90 Ex100-WMP 9978.0 10469.0 0.037 0.055 0.055 0.044 

2.67 AW FDS 9522.9 9620.0 0.050 0.065 0.056 0.056 
2.87 Ex10O-WMP 9979.0 10485.0 0.036 0.055 0.055 0.039 

2.82 AW FDS 9710 0 9765.0 0.050 0 065 
2.82 Ex10O-WMP 9978.0 10294.0 0 043 0.055 

2 73 AW FDS 9971.9 10036 4 0.050 0.065 
2.73 Ex100-WMP 9971.9 10036.4 0.030 0.055 
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Table E 4  

Comparison of weighted Manning's n-values and bank station locations for Apache Wash 

Total 
River 

River Station 
Bank Stations Conveyance Weighted Mannings Weighted 

Plan Left Right Channel Overbank Overbank Manning's 

AW FDS 
ExlOQWMP 

AW FDS 
Ex1 00-WMP 

AW FDS 
Ex100-WMP 

AW FDS 
Ex1 00-WMP 

AW FDS 
Ex100-WMP 

AW FDS 
Ex1 00-WMP 

AW FDS 
Ex1 00-WMP 

AW FDS 
Ex1 00-WMP 

AW FDS 
Ex100-WMP 

AW FDS 
ExlO0-WMP 

AW FDS 
ExlOQWMP 

AW FDS 
Ex100-WMP 

AW FDS 
Ex100-WMP 

AW FDS 
Ex1 00-WMP 

AW FDS 



Table E-6 

Comparison of weighted Manning's n-values and bank station locations for Apache Wash 

Total 
River 

River Station 
1.60 

Bank Stations Conveyance Weighted Mannings Weighted 
Plan Left Right Channel Overbank Overbank Manning's 

Ex100-WMP 9959.7 10016.9 0.030 0.055 0.055 0.042 

AW FDS 9951.4 10028.6 0.055 0 070 
Ex100-WMP 9951.4 10028.6 0.030 0.055 

AW FDS 9964 4 10032.4 0.055 0.070 
Ex100-WMP 9964.4 10032.4 0.030 0.055 

AW FDS 9932.1 10030.2 0.055 0.070 
Ex1 00-WMP 9932.1 10030.2 0.030 0.055 

AW FDS 9937.3 10031.3 0.060 0.070 
Ex100-WMP 9917.0 10020.0 0.030 0.055 

AW FDS 9937.4 10028.9 0.060 0.070 
Ex100-WMP 9947.0 10030.0 0.030 0.055 

AW FDS 9960.5 10039 1 0.045 0.070 
Ex100-WMP 9968.0 10034.0 0.030 0.055 

AW FDS 9969.7 10026.0 0.055 0.070 0.070 
Ex100-WMP 9969.7 10026.0 0.030 0.055 0.055 

AW FDS 9975 0 10030.0 0.070 0,070 0.070 
Ex100-WMP 9975.0 10030.0 0.030 0.055 0.055 

AW FDS 9943.8 10027.7 0.055 0.070 0.070 
ExlOO-WMP 9943.8 10027.7 0.030 0 055 0.055 

AW FDS 9973.9 10070.6 0.055 0.070 0 070 
ExlOO-WMP 9973 9 10029.6 0.030 0.055 0.055 

AW FDS 9967.3 10044.1 0.055 0.070 0.070 
ExlOO-WMP 9967.3 10044.1 0.030 0.055 0.055 

AW FDS 9965.0 10027.0 0.055 0.070 0.070 
ExlOO-WMP 9965.0 10027.0 0.030 0.055 0.055 

AW FDS 9950.0 10035.0 0.055 0.070 0.070 
E~100-WMP 9940.0 10050.0 0.030 0.055 0.055 

AW FDS 9920.0 10090.0 0.055 0.070 0 070 
Ex100-WMP 9945 8 10090.0 0 030 0.055 0.055 
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Table E-6 

Comparison of weighted Manning's nvalues and bank station locations for Apache Wash 

Total 
River 

River Station 
0.20 
0.20 

Bank Stations Conveyance Weighted Mannings Weighted 
Plan Left Right Channel Overbank Overbank Manning's 

AW FDS 9967.7 10039.4 0.055 0 070 0 070 0 063 

Desert Hills 0.99 
0.99 

AW FDS 9988.2 10012.7 0.050 0.065 0.065 0.063 
Ex100-WMP 9988.2 10012.7 0.030 0.055 0.055 0.050 

AW FDS 9996.5 10017.6 0.050 0.065 0.065 0.063 
ExlOO-WMP 9996.5 10017.6 0.030 0.055 0.055 0.050 

AW FDS 9983.6 10018.0 0.050 0.065 
ExlO0-WMP 9983.6 10018.0 0.030 0.055 

AW FDS 9986.7 10016.5 0.OW 0.065 0.065 0 063 
Ex100-WMP 9986.7 10016.5 0.030 0.055 0.055 0.050 

AW FDS 9977 8 10018.1 0.050 0.065 0.065 0.063 
Ex100-WMP 9977.8 10018.1 0.030 0.055 0.055 0.049 

AW FDS 9986.9 10019.5 0.050 0.065 
Ex100-WMP 9986.9 10019.5 0.030 0.055 

AW FDS 9980.0 10013.0 0.050 0.065 
Ex100-WMP 9980.0 10013.0 0.030 0.055 

AW FDS 9966 6 10021.8 0.050 0 065 
Ex100-WMP 9966.6 10021.8 0 030 0.055 

AW FDS NIA 
Ex100-WMP 9982.0 10014.0 0.030 0.055 

AW FDS 9984.0 10018.7 0.050 0.111 
Ex1 00-WMP NIA 

AW FDS 9410.0 9465.0 0.050 0.065 
Ex100-WMP N/A 

Paradise AW FDS 9979.4 10023.1 0.050 0.065 
Ex100-WMP 9979.4 10023.1 0.030 0.055 

AW FDS 9979.0 10025.8 0 050 0.065 
Ex100-WMP 9979 0 10025.8 0.030 0 055 

AW FDS 9969 0 100600 0050 0 065 
Ex100-WMP 9969 0 10060 0 0 030 0 055 
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Table E-6 

Comparison of weighted Manning's n-values and bank station locations for Apache Wash 

River 
River Statlon 

Total 

AW FDS 
Ex1 OO-WMP 

AW FDS 
Ex100-WMP 

AW FDS 
Ex100-WMP 

AW FDS 
Ex1 00-WMP 

AW FDS 
Ex100WMP 

AW FDS 
Ex1 00-WMP 

AW FDS 
Ex1 00-WMP 

AW FDS 
Ex1 00-WMP 

AW FDS 
Ex1 00-WMP 

AW FDS 
Ex1 00-WMP 

AW FDS 
Ex1 00-WMP 

AW FDS 
Ex1 00-WMP 

AW FDS 
Ex1 00-WMP 

AW FDS 
Ex1 00-WMP 

AW FDS 

p'\28900077\Design Calculatlons\Excel\AW HEC-RAS rnod~flcal~ons wmpanson xls 



Table E 4  

Comparison of weighted Manning's n-values and bank station locations for Apache Wash 

Total 
River Bank Stations Conveyance Weighted Mannings Weighted 

River Station Plan Left Right Channel Overbank Overbank Manning's 
0.80 Ex10O-WMP 9982.1 10020.7 0.030 0.055 0.055 0.047 

0.72 AW FDS 9983.3 10020.8 0.055 0.070 0.070 0.067 
0.72 ExlW-WMP 9978.0 10018.0 0.030 0.055 0 055 0.050 

0.62 AW FDS 9965.6 10027.3 0.055 0.070 0.070 0.064 
0.62 Ex100-WMP 9967.0 10031.0 0.030 0.055 0.055 0.036 

053 AWFDS 9970.8 10023.2 0.055 0.070 0.070 0.064 
0.53 Ex100-WMP 9976.0 10028.0 0.030 0.055 0.055 0.042 

044 AW FDS 9992.5 10032.1 0.055 0.070 0 070 0.067 
0.44 Ex100-WMP 9992.5 10028.3 0.030 0.055 0.055 0.049 

0.34 AW FDS 9969.8 10073.3 0.055 0.070 0.070 0.065 
0.34 Ex100-WMP 9969.8 10014.8 0.030 0.055 0.055 0.048 

026 AW FDS 9985.5 10035.1 0.055 0.070 
028 ExlOO-WMP 9974.0 10038 0 0.030 0.055 

0.17 AW FDS 9967.2 1 WM.2 0.055 
0.17 Ex100-WMP 9974.5 10022.7 0.030 

0.13 AWFDS 9978.4 10047.5 0.055 0.070 
0.13 Ex100-WMP 9978.4 10047.5 0.030 0.055 

0.04 AW FDS 9922.5 10032.2 0.055 0.070 0.070 0.062 
0.04 Ex100-WMP 9970.2 10032.2 0.030 0.055 0.055 0.042 
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Table E-7 

Comparison of ineffective flow areas and levees for Apache Wash 

Ineffective Flow Area 
River Stations Levee Elevations 

Plan Len Right Left Right 
AW FDS 9686.9 10111.0 - - 

River Station 
Apache 8.02 

AW FDS 9575.3 10114.1 
Ex100-WMP 9605.8 10103.4 

AW FDS 9760.1 10244.6 
Ex100WMP 9762.5 10232.1 

AW FDS 9827.1 10224.5 
Ex100-WMP 9834.8 10213.7 

AW FDS 9747.5 10130.9 
Ex100-WMP 9750.0 10129.4 

AW FDS 9788.2 10125.9 --- 
ExlOO-WMP 9793.5 101 14.9 --. 
AW FDS 9912.8 10174.1 
Ex100-WMP 9916.9 10170.7 

AW FDS 9844.7 10137.3 
ExlOO-WMP 9870.1 10129.3 

AW FDS 9739.4 10040.6 
Ex100-WMP 9738.7 10041.0 

AW FDS 9718.4 10043.0 
Ex100-WMP 9725.7 10039.4 

AW FDS 9950.7 10098.2 
Ex100-WMP 9952.4 10092.3 

AW FDS 9926.3 10066.1 
Ex100-WMP 9930.3 10059.2 

AW FDS 9727.2 10097.6 
Ex100-WMP 9731.6 10093.1 

AW FDS 9608.8 10024.2 
Ex100-WMP 9607.7 10024.7 

AW FDS 9666.2 10038.3 
ExlOQWMP 9675.1 10032.9 
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Table E-7 

Comparison of ineffective flow areas and levees for Apache Wash 

Ineffective Flow Area 
River Stations Levee Elevations 

River Station Plan Left Right Left Right 

6.71 AW FDS 9984.4 10261.6 - - 
6.71 ExlODWMP 9970.0 10225.0 - - 

6.63 AW FDS 9981 .O 10283.0 
6.63 Ex100-WMP 9979.4 10296.8 

8.58 AW FDS 991 1.3 10266.5 
6.58 Ex100-WMP 9913.0 10264.6 

6.50 AW FDS 9717.5 10103.5 
6.50 Ex100-WMP 9720.4 10097.6 

6.43 AW FDS 9668.9 10099.0 
6.43 Ex100-WMP 9677.4 10053.7 - 
6 32 AW FDS 9955.5 10370.9 
6.32 Ex100-WMP 9953.8 10386.4 

6.25 AWFDS 9939.1 10465.7 
6.25 ExlODWMP 9943.3 10459.8 

6.16 AW FDS 9973.8 10337.7 
6.16 ExlOO-WMP 9972.8 10342.6 

6.09 AW FDS 9831.4 10372.4 
6.09 Ex100-WMP 9867.1 10355.7 

6.01 AW FDS 9875.0 10278.0 
6.01 Ex100-WMP 9884.8 10274.1 

5.92 AW FDS 9784.6 10339.5 
5.92 Ex100-WMP 9864.2 10333.8 

5.83 AW FDS 9554.7 10136.2 
5.83 Ex100-WMP 9713.2 10137.5 

5.76 AW FDS 9666.9 10129.0 
5.76 Ex10DWMP 9677.7 10122.1 

5.66 AW FDS 9596.2 10206.2 
5.66 Ex100-WMP 9806.3 10166.7 

5.64 AW FDS 

p U8900077\Deslgn Calculat~ons\Excel\AWW HEC-RAS rnodficat~ons cornparson xls 



Table E-7 

Comparison of ineffective flow areas and levees for Apache Wash 

Ineffective Flow Area 
River Stations Levee Elevations 

Plan Left Right LeR Right 
Ex100-WMP 9783.0 10357.4 - -- 

River Station 
5.64 

AW FDS 9533.7 10159.7 
ExlOO-WMP 9554.1 10144.4 

AW FDS 9760.7 10513.2 
Ex100-WMP 9757.7 10522.8 

AW FDS 9347.7 10354.6 
Ex100-WMP 9848.7 10353.8 

AW FDS 9465.6 10499.6 
Ex100-WMP 9464.8 10502.2 

AW FDS 9740.3 10452.3 -- 
Ex100-WMP 9752.2 10436.6 - 
AW FDS 9952.1 10516.2 
Ex100-WMP 9952.7 10515.7 

AW FDS 9499.3 10512.6 
Ex100-WMP 9507.1 10473.9 

AW FDS 9601.7 10580.2 
Ex100-WMP 9610.2 10554.1 

AW FDS 9723.4 10658.6 
Ex100-WMP 9716.2 10672.7 

AW FDS 9790.6 10461.1 - -- 
Ex100-WMP 9842.9 10418.2 1824.0 1824.0 

AW FDS 9818.1 10453.5 -- -- 
Ex100-WMP 9830.5 10435.5 1820.0 1822.0 

AW FDS 9966.7 10630.3 
ExlOOWMP 9970.9 10607.6 

AW FDS 9825.3 10700.0 
Ex100-WMP 9962.1 10700.0 

AW FDS 9813.9 10360.0 
Ex100-WMP 9782.5 10360.0 

p:U8900077\Des1gn Calculat~onsExceRAW HEC-RAS modifications comparison.xls 



Table E-7 

Comparison of ineffective flow areas and levees for Apache Wash 

Ineffective Flow Area 
River Stations Levee Elevations 

Plan Left Right Left Right 
AW FDS 9837.5 10500.2 -- -- 

River Station 
4.60 

AW FDS 9691.4 10500.0 
Ex100-WMP 9719.5 10500.0 

AW FDS 9950.0 10050.0 
ExlO0-WMP 9915.0 10240.0 

AW FDS 9906.0 10202.9 
Ex100-WMP 9906.1 10202.2 

AW FDS 9933.9 10259.1 -- 
Ex100-WMP 9939.9 10210 5 - 

AW FDS 9762.3 10131.7 
Ex100-WMP 9728.9 10150.6 

AW FDS 9658.9 10101 .O 
Ex100-WMP 9668.5 10095.1 

AW FDS 9593.1 10092.4 
Ex100-WMP 9612.5 10067.5 

AW FDS 9974.5 10296.3 
Ex100-WMP 9974.4 10306.0 

AW FDS 9965.5 10302.6 
Ex100-WMP 9968.8 10262.9 

AW FDS 9875.1 10613.9 
Ex100-WMP 9878.9 10581.4 

AW FDS 9791.1 10403.3 
Ex100-WMP 9829.6 10369.8 

AW FDS 9715.9 10616.3 
Ex100-WMP 9978.5 10345.4 

AW FDS 9679.7 10852.4 
Ex100-WMP 9672.8 10855.2 
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Table E-7 

Comparison of ineffective flow areas and levees for Apache Wash 

Ineffective Flow Area 
River Stations Levee Elevations 

River Station Plan Left Right Left Right 
3.65 AW FDS 9410.2 10366.4 -- -- 

3.60 AW FDS 9441.5 10289.3 
3.60 Ex100-WMP 9468.7 10256.4 

3.52 AW FDS 9681.7 10514.0 
3.52 WOO-WMP 9676.0 10574.7 

3.48 AW FDS 9631.5 10546.3 
3.48 Ex100-WMP 9629.5 10558.3 

3.40 AW FDS 9496.9 10646.9 
3.40 Ex100-WMP 9492.6 10472.3 

3.32 AW FDS 9623.6 10783.3 - 
3.32 ExlOO-WMP 9626.1 10748.1 --- 

3.21 AW FDS 9623.7 10390.0 
3.21 Ex10O-WMP 9619.8 10390.0 

3.13 AW FDS 9461.1 10100.0 
3.13 Ex100-WMP 9473.9 10100.0 

3.07 AW FDS 9629.1 10180.4 
3.07 Ex10O-WMP 9637.1 10180.4 

2.97 AW FDS 8995.4 10718.1 
2.97 Ex100-WMP 9974.88 11464.82 

292 AW FDS 9325.48 10831.37 
2.92 ExlOO-WMP 9896.66 11412.01 

2.90 AW FDS 9447.08 10703.79 
2.90 Ex10O-WMP 9786.55 11027.77 

2.87 AW FDS 9311.14 10472.13 
2.87 ExlOO-WMP 9734.18 10668.91 

2.82 AW FDS 9405.24 10100.84 
2.82 Ex10O-WMP 9680.15 10369.91 

2.73 AW FDS 9766.56 10119.31 
2.73 ExlOO-WMP 9784.55 10103.84 

p.U8900077\Des1gn CalwlallonsExcelVIW HEC-RAS rnodmcat~ons cornparwon XIS 



Table E-7 

Comparison of ineffective flow areas and levees for Apache Wash 

Ineffective Flow Area 
River 

River Station 
Stations Levee Elevations 

Plan  eft Right Left Right 

AW FDS 9752.13 10461.48 - - 
ExlOOWMP 9771.36 10447.13 - - 

AW FDS 9831.42 10429.36 -- 
ExlOO-WMP 9852.44 10408.00 - 

AW FDS 9924.93 10358.01 - 
ExlOO-WMP 9944.62 10345.M - 

AW FDS 9796 45 10047 45 
Ex100-WMP 9800.92 10043.98 

AW FDS 9798.64 10042.19 
ExlOO-WMP 9809.91 10040.37 -- 

AW FDS 9792.74 10194.99 
Ex100-WMP 9806.90 10181.09 

AW FDS 981 1.48 10465.41 
Ex100-WMP 9823.56 10438.87 

AW FDS 9968.50 10750.82 
Ex100-WMP 9968.34 10730.16 

AW FDS 9966.08 10819.97 
Ex100-WMP 9968.07 10812.39 

AW FDS 9769.92 10481.18 
Ex100-WMP 9773.60 10467.69 - 

AW FDS 9818.68 10453.45 -- 
Ex100-WMP 9823.38 10438.84 -- 

AW FDS 9946.17 10477.49 - 
ExlOO-WMP 9948.52 10465.80 

AW FDS 9952.41 10486.37 
Ex1 00-WMP 9955.15 10442.90 - 

AW FDS 9771.28 10287.30 - 
Ex100-WMP 9800.33 10265.06 -- 

AW FDS 
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Table E-7 

Comparison of ineffective flow areas and levees for Apache Wash 

Ineffective Flow Area 

1.56 AW FDS 9452.97 10058.93 -- 
1.56 ExlOOWMP 9468.63 10051.63 -- 
1.47 AW FDS 9487.80 10090.11 -- 
1.47 ExlOOWMP 9490.27 10088.79 -- 

1.37 AW FDS 9498.53 10052.84 - 
1.37 Ex100-WMP 9525.91 10049.03 

1.27 AW FDS 9776.14 10480.17 
1.27 ExlOOWMP 9802.30 10350.18 -- 

1,18 AWFDS 9829.84 11460.78 - 
1.18 Ex100-WMP 9876.39 10853.09 -. 

1.09 AW FDS 9925.77 11159.09 --- 
I .09 ExlOO-WMP 9925.97 11621.14 -- 

0.99 AW FDS 9929.98 11798.81 - 
0.99 Ex100-WMP 9934.12 11799.92 -- 

0.84 AW FDS 9863.08 11059.26 - 
0.84 Ex100-WMP 9884.25 10455.86 --- 

075 AW FDS 9442.37 10522.73 - 
0.75 Ex100-WMP 9460.21 10507.41 -- 

0.71 AW FDS 9433.12 10193.44 -- 
0.71 Ex100-WMP 9450.49 10188.08 - 

0.63 AW FDS 9237.30 10236.15 
0.63 Ex10OWMP 9268.59 10210.15 

0.54 AWFDS 9692.01 10582 13 
0.54 Ex100-WMP 9730.36 10568.82 -- 

0.43 AW FDS 9754.87 10607.56 -- 
0.43 Ex100-WMP 9872.36 10548.82 -- 

0.33 AW FDS 9633.18 10343 05 - 
0.33 Ex100-WMP 9665.10 10290 64 



Table E-7 

Comparison of ineffective flow areas and levees for Apache Wash 

Ineffective Flow Area 
River Stations Levee Elevations 

River Station Plan Left Right Left Right 
0.20 AW FDS 9288.52 10191.79 - -- 
0.20 ExlOQWMP 9389.74 10185.17 - - 

Desert Hills 0.99 AW FDS 9490.3 10551.7 
0.99 Ex100-WMP 9524.5 10533.2 

Paradise 

0.90 AW FDS 9728.5 10606.2 
0.90 Ex100-WMP 9738.2 10555.5 

0.81 AW FDS 9735.3 1W64.3 
0.81 ExlOO-WMP 9745.1 10635.3 

0.72 AWFDS 9671 .O 10705.8 
0.72 Ex100-WMP 9716.1 10672.3 

0.64 AW FDS 9427.1 10512.7 -- 
0.64 Ex100-WMP 9474.1 10483.2 -- 

0.56 AW FDS 9063.1 10312.1 
0.56 Ot100-WMP 9168.8 10296.9 

0.48 AW FDS 9441.5 10468.6 
0.48 Ex100-WMP 9489.6 10461.8 

0.40 AW FDS 9362 0 10296.9 
0.40 Ex100-WMP 9411.1 10288.8 

0.39 AW FDS N/A 
0.39 Ex100-WMP 9479.6 10430.3 - 

0.31 AW FDS 
0.31 Ex100-WMP 

0.22 AW FDS 9325.7 10831.1 -- 
0.22 ExlOO-WMP N/A 

2.23 AW FDS 9934.8 10517.7 -- 
2.23 Ex100-WMP 9932.9 10528.7 --- 

2.14 AW FDS 9965.6 10665.9 
2.14 Ex100-WMP 9965.6 10666.3 

2.07 AW FDS 9955.8 10735.7 
2.07 Ex100-WMP 9960.6 10710.7 
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Table E-7 

Comparison of ineffective flow areas and levees for Apache Wash 

Ineffective Flow Area 
River 

River Station 
Stations Levee Elevations 

Plan Left Right Left Right 

AW FDS 9966.4 10465.6 - - 
Ex100-WMP 9963.0 10601.0 - - 

AW FDS 9928.5 10366.0 
Ex100-WMP 9929.8 10361.0 

AW FDS 9966.5 10405.1 
Ex100-WMP 9966.2 10406.1 

AW FDS 9936 0 10349 7 
Ex100-WMP 9937.6 10349 2 

AW FDS 9917.2 10566.5 - 
Ex100-WMP 9912.8 10273.0 - 

AW FDS 9878.8 10510.3 
Ex100-WMP 9968.5 10495.7 

AW FDS 9451.4 10299.3 
Ex100-WMP 9454.9 10295.7 

AW FDS 9395.6 10243.5 
Ex100-WMP 9810.3 10068.5 

AW FDS 9536.0 10162.0 
Ex100-WMP 9569.8 10180.1 

AW FDS 94259 10167.8 
Ex100-WMP 9430.7 10131.0 

AW FDS 9341.7 10031.6 
Ex100-WMP 9340.7 10032.2 

AW FDS 9437.3 10063.4 
Ex100-WMP 9480.5 10050.8 

AW FDS 9615.6 10213.5 
ExlOOWMP 9630.5 10202.5 

AW FDS 9591 .O 10254.4 
Ex100-WMP 9591.8 10252.9 

AW FDS 
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Table E-7 

Comparison of ineffective flow areas and levees for Apache Wash 

Ineffective Flow Area 
River Stations Levee Elevations 

River Station Plan Lefi Right Left Right 
0.80 Ex100-WMP 9621.7 10305.5 - - 

0.72 AW FDS 9448.4 10085.2 
0.72 Ex100-WMP 9418.5 10115.6 

0.62 AW FDS 9597.0 10237.1 
0.62 ExlOO-WMP 9665.1 10084.0 

0.53 AW FDS 9584.1 10110.3 
0.53 Ex100-WMP 9619.9 101 10.3 

0.44 AW FDS 9619.8 10167.8 
0.44 Ex100-WMP 9633.0 10166.0 

0.34 AW FDS 9768.7 10328.8 - 
0.34 Ex100-WMP 9783.9 10317.9 -- 

0.28 AW FDS 9788.9 10257.6 
0.28 Ex100-WMP 9779.0 10245.5 

0.17 AW FDS 9959.5 10533.4 
0.17 Ex100-WMP 9960.0 10533.1 

0.13 AWFDS 9959.6 10551.0 
0.13 Ex100-WMP 9960.4 10548.4 

0.04 AW FDS 9701.1 10268.6 
0.04 Ex100-WMP 9703.3 10266.7 
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Comparison of hydraulic results for Apache Wash 

Minimum 
Channel Critical E.G. E.G. Channel River Channel Hvdraulic 

River Station Plan Discharge Elev. W.S.E.L. W.S.E.L. Elev. Slope Velocity Flow Area Top Width Froude No. Depth 
cfs feet feet feet feet ~ f f  fPs sq. feet feet feet 

Apache 802 AW FDS 7187 1985 1 19926 19926 19939 00159 11 6 1225 424 0 81 2 9 

7.98 AW FDS 7187 1981.8 
7.98 Ex100-WMP 7187 1981 8 

7.89 AW FDS 7187 1977.0 
7.89 Ex100-WMP 7187 1977.0 

7.84 AW FDS 7187 1974.4 
7.84 Ex100-WMP 7187 1974.4 

7.74 AW FDS 7187 1969.1 
7.74 Ex100-WMP 7187 1969.1 

7.65 AW FDS . 7187 1961.8 
7.65 Ex100-WMP 7187 1961.8 

7.55 AWFDS 7187 1956.7 
7.55 Ex100-WMP 7187 1956.7 

7.46 AW FDS 7187 1951.5 
7.46 Ex100-WMP 7187 1951.5 

7.36 AW FDS 7187 1944.5 1952.1 1952.1 1953.6 0.0199 
7.36 Ex100-WMP 7187 1944.5 1952.2 1952.2 1953.8 0.0053 

7.28 AW FDS 7187 1940.8 1949.0 1945.5 1949.3 0.0047 
7.28 Ex100-WMP 7187 1940.8 1948.1 1945.4 1948.5 0.0022 
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Comparison of hydraulic results for Apache Wash 

Minimum 
River Channel Critical E.G. E.G. Channel Channel Hydraulic 

River Station Plan Discharge Elev. W.S.E.L. W.S.E.L. Elev. Slope Velocity Flow Area Top Width Froude No. Depth 
cfs feet feet feet feet fUft fPs sq. feet feet feet 

7.17 AW FDS 7187 1934.0 1944.0 1942 4 1945.5 0.0095 
7.17 ExlOO-WMP 7187 1934.0 1943.2 1943.2 1946.1 0.0052 

7.08 AW FDS 7187 1929.0 1937.9 1937.0 1939.9 0.0129 12.0 
7.08 Ex100-WMP 7187 1929.0 1937.0 1937.0 1939.8 0.0062 14.0 

6.98 AW FDS 7187 1924.0 1933.6 1932.8 1934.4 0.0077 
6.98 Ex100-WMP 7187 1924.0 1933.0 1933.0 1934.6 0.0041 

6.90 AW FDS 7187 1920.0 1928.3 1927.8 1929.5 0.0194 12.5 
6.90 ExlOO-WMP 7187 1920.0 1928.7 1928.7 1930.0 0.0043 11.3 

6.80 AW FDS 7187 1914.0 1923.5 1922.1 1924.0 0.0063 7.7 
6.80 Ex100-WMP 7187 1914.0 1922.7 1922.7 1924.1 0.0049 12.9 

6.71 AW FDS 71 87 1907.5 1919.1 1918.4 1920 2 0.0089 9.9 
6.71 Ex100-WMP 7187 1907.5 1918.8 1918.8 1920.8 0.0033 12.8 

6.63 AW FDS 7187 1905.0 1914.4 1914.4 1915.8 0.0163 11.7 
6.63 Ex100-WMP 7187 1905.0 1915.0 1915.0 1916.8 0.0038 13.2 

658 AW FDS 7187 19020 19110 19106 19121 00086 9 7 
6 58 Ex100-WMP 7187 19020 19109 19109 19126 00043 12 1 

6.50 AW FDS 7187 1899.0 1906.2 1906.2 1907.4 0.0140 12.7 
6.50 Ex100-WMP 7187 1899.0 1905.9 1905.9 1907.3 0.0059 10.5 

6.43 AW FDS 7187 1896.5 1903.5 1902.3 1904.0 0.0061 8.1 
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Comparison of hydraulic results for Apache Wash 

Minimum 
River Channel Critical E.G. E.G. Channel Channel Hydraulic 

River Station Plan Discharge Elev. W.S.E.L. W.S.E.L. Elev. Slope Velocity Flow Area Top Width Froude No. Depth 
cfs feet feet feet feet WR fps sq. feet feet feet 

643 Ex100-WMP 7187 18965 19023 19023 19037 00070 10 9 1034 376 0 93 2 8 

6.32 AW FDS 7187 1890.0 1898.7 1898.7 1899.9 0.0158 10.5 
6.32 Ex100-WMP 7187 1890.0 1899.2 1899.2 1900.7 0.0036 11.9 

6.25 AW FDS 71 87 1888.0 1895.0 1894.3 1895.6 0.0064 7.5 
6.25 Ex100-WMP 7187 1888.0 1894.5 1894.5 1895.7 0 0052 10.6 

6.16 AW FDS 7187 1883.0 1889.4 1889.4 1890.6 0.0242 10.8 
6.16 Ex100-WMP 7187 1883.0 1889.8 1889.6 1891.1 0.0067 11.7 

6.09 AW FDS 7187 1879.5 1885.6 1884.5 1886.0 0.0052 
6.09 Ex100-WMP 7187 1879.5 1884.6 1884.6 1885.9 0.0056 

6.01 AW FDS 7213 1875.5 1881.8 1881.4 1882.7 0.01 16 9.8 
6.01 Ex100-WMP 7213 1875.5 1881.4 1881.4 1882.7 0.0079 10.8 

5.92 AW FDS 7213 1870.2 1876.5 1875.6 1877.1 0.0105 7.7 
5.92 Ex100-WMP 7213 1870.2 1875.8 1875.8 1877.1 0.0128 12.5 

5.83 AW FDS 7213 1865.5 1871.6 1871.4 1872.5 0.0131 
5.83 Ex100-WMP 7213 1865.5 1871.8 1871.8 1873.0 0.0063 

5.76 AW FDS 7213 1862.0 1868.5 1867.6 1869.0 0.0065 7.8 
5.76 Ex100-WMP 7213 1862.0 1867.8 1867.8 1869.1 0.0058 11.3 

5.66 AW FDS 7213 1854.0 1862.5 1862.5 1863.6 0.0188 12.0 
5.66 Ex100-WMP 7213 1854.0 1861.9 1861.9 1864.3 0.0126 16.1 
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Comparison of hydraulic results for Apache Wash 

Minimum 
River Channel Critical E.G. E.G. Channel Channel Hydraulic 

River Station Plan Discharge Elev. W.S.E.L. W.S.E.L. Elev. Slope Velocity Flow Area Top Width Froude No. D e ~ t h  
c k  feet feet feet feet fvn fps sq. feet feet feet 

564 AW FDS 7213 18550 18602 18586 18606 00033 5 3 1851 622 0 43 3 0 

5.57 AW FDS 7213 1850.0 1857.9 1857.4 1858.6 0.0103 
5.57 Ex100-WMP 7213 1850.0 1857.6 1857.6 1859.0 0.0065 

5.48 AW FDS 7213 1846.0 1853.5 1853.4 1854.2 0.0101 
5.48 Ex100-WMP 7213 1846.0 1853.6 1853.6 1854.6 0.0044 

5.38 AW FDS 7213 1841 .O 1849.0 1848.2 1849.5 0.0083 
5.38 Ex100-WMP 7213 1841.0 1849.0 1849.0 1850.3 0.0069 

5.31 AW FDS 7213 1838.0 1845.6 1845.2 1846.0 0.0098 
5.31 Ex100-WMP 7213 1838.0 1845.6 1845.6 1846.4 0.0056 

5.21 AW FDS , 7213 1834.0 1840.8 1840.3 1841.3 0.0093 
5.21 ExlOO-WMP 7213 1834.0 1840.6 1840.6 1841.5 0.0069 

5.15 AWFDS 7213 1830.0 1837.6 1837.2 1838.2 0.0112 9.3 
5.15 Ex100-WMP 7213 1830.0 1837.5 1837.5 1838.5 0.0063 11.7 

5.09 AW FDS 7213 1830.0 1834.5 1833.5 1834.7 0.0082 
5.09 Ex100-WMP 7213 1830.0 1834.2 1834.0 1834.7 0.0079 

5.03 AW FDS 7213 1826.0 1831.8 1830.9 1831.8 0.0109 
5.03 Ex100-WMP 7213 1826.0 1831.2 1831.2 1831.9 0.0105 

4.96 AW FDS 7213 1822.0 1827.9 1827.1 1828.1 0.0108 
4.96 Ex100-WMP 7213 1822.0 1828.0 1827.5 1828.4 0.0049 
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Comparison of hydraulic results for Apache Wash 

Minimum 
River Channel Critical E.G. E.G. Channel Channel Hydraulic 

River Station Plan Discharge Elev. W.S.E.L. W.S.E.L. Elev. Slope Velocity Flow Area Top Width Froude No. Depth 
cfs feet feet feet feet Wft fPs sq. feet feet feet 

4.90 AW FDS 7213 1822.0 1824.7 1824.1 1825.2 0.0123 
4.90 Ex100-WMP 7213 1820.0 18242 1824.2 1825.9 0.0224 

4.82 AW FDS 7213 18180 1822.3 1821.6 1822.8 00149 
4.82 ExlOO-WMP 7213 1818.0 1822.0 18220 1822.9 0.0092 

4.78 AW FDS 7213 1813.0 1817.8 1816.4 1818.0 0.0068 
4.78 Ex100-WMP 7213 1813.0 1817.4 1816.9 1817.8 0.0091 

4.74 AW FDS 6928 1810.0 1816.6 1815.6 1816.8 0.0056 
4.74 Ex100-WMP 7213 1810.0 1815.8 1815.8 1816.6 0.0109 

4.65 AW FDS 6053 1806.0 1810.3 1810.0 1811.1 0.0436 
4.65 Ex100WMP 7213 1806.0 1810.8 1810.8 1811.9 0.0079 

4.60 AW FDS 5873 1802.0 1809.9 1807.0 1810.0 0.001 1 3.3 
4.60 Ex100-WMP 7213 1802.0 1809.4 1806.0 1809.7 0.0015 6.2 

4.58 AW FDS 5739 1801.3 1809.9 1808.8 1809.9 0.0008 3.2 
4.58 Ex100-WMP 7213 1801.3 1809.3 1808.0 1809.5 0.0012 6.3 

Culvert 

4.56 AW FDS 5347 1799.0 1806.3 1805.2 1807.8 0.0106 
4.56 ExlOO-WMP 7213 1799.0 1808.0 1808.0 1808.5 0.0010 

4.49 AW FDS 5347 1796.0 1803.4 1802.5 1804.3 0.0076 
4.49 Ex100-WMP 7213 1796.0 1803.4 1803.4 1805.3 0.0055 
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Comparison of hydraulic results for Apache Wash . 
Minimum 

River Channel Critical E.G. E.G. Channel Channel Hydraulic 
River Station Plan Discharge Elev. W.S.E.L. W.S.E.L. Elev. Slope Velocity Flow Area Top Width Froude No. Depth 

c fs feet feet feet feet ftlR fPs sq. feet feet feet 

4.40 AW FDS 5347 1792.3 1800.8 1799.2 1801.3 0.0054 
4.40 ExlOO-WMP 7213 1792.3 1800.0 1800.0 1802.1 0.0086 

4.31 AW FDS 5347 17880 1796.3 1796.3 1797.5 0.0116 
4.31 Ex100-WMP 7213 1788.0 1797.3 1797.3 1798.7 0.0043 

4.23 AW FDS 5347 1786.0 1792.8 1791.4 1793.1 0.0056 
4.23 Ex100-WMP 7213 1786.0 1792.5 1792 3 1793.7 0.0071 

4.22 AW FDS 5347 1785.5 1792.1 1790.6 1792.3 0.0045 
4.22 Ex100-WMP 7213 1785.5 1791.4 1791.3 1792.5 0.0094 

4.11 AW FDS 5347 1782.0 1788.6 1788.6 1789.7 0.0138 
4.11 Ex100-WMP 7213 1782.0 1788.8 1788.8 1790.4 0.0062 

4.05 AW FDS 5347 1779.0 1786.5 1784.6 1786.8 0.0046 
4.05 Ex100-WMP 7213 1779.0 1785.6 1785.6 1787.2 0.0082 

396 AW FDS 7213 17740 1782.5 1782.2 1783.2 0.0098 
3.96 ExlOO-WMP 7213 1774.0 1782 3 1782.3 1783.3 0.0055 

3.86 AW FDS 7213 1770.0 1778.5 1777.5 1779.1 0.0069 
3.86 Ex100-WMP 7213 1770.0 1777.8 1777.8 1779.2 0.0058 

3.78 AW FDS 7534 1766.0 1774.7 1773.8 1775.5 0.0097 
3.78 Ex100-WMP 7534 1766.0 1774.0 1774.0 1775.8 0.0085 

3.75 AW FDS 7534 1764.0 1773.1 1772.9 1773.7 0.0090 

p:V8900077\Design Calculations\ExceliAW HEC-RAS modifications comparison xls 



Comparison of hydraulic results for Apache Wash 

Minimum 
River Channel Critical E.G. E.G. Channel Channel Hydraulic 

River Station Plan Discharge Elev. W.S.E.L. W.S.E.L. Elev. Slope Velocity Flow Area Too Width Froude No. Denth - - - 
chi feet feet feet feet ftlR fps sq. feet feet feet 

3.75 Ex100-WMP 7534 1764.0 1773.4 1773.4 1774.2 0 0030 10.8 2121 990 0.66 2.1 

3.65 AW FDS 7534 1762.0 1769.9 1768.5 1770.4 0.0047 
3.65 Ex100-WMP 7534 1762.0 1769.3 1769.0 1770.3 0.0044 

3.60 AW FDS 7534 1760.0 1768.7 1767.8 1769.1 0.0047 
3.60 Ex100-WMP 7534 1760.0 1768.1 1768.1 1769.2 0.0043 

3.52 AW FDS 7534 1756.0 1765.3 1765.3 1766.1 0.0090 10.9 
3.52 Ex100-WMP 7534 1756.0 1765.6 1765.6 1766.6 0.0035 11.6 

3.48 AW FDS 7534 1756.0 1763.6 1763.3 1764.1 0.0086 9.7 
3.48 ExlOOWMP 7534 1755.0 1763.6 1763.6 1764.5 0.0042 11.8 

3.40 AW FDS 7534 1752.0 1760.2 1757.9 1760.7 0.0079 9.0 
3.40 Ex100-WMP 7534 1752.0 1760.0 1760.0 1761.0 0.0043 11.2 

3.32 AW FDS 7534 1750.0 1756.5 1755.9 1756.9 0.0080 7.8 
3.32 Ex100-WMP 7534 1750.0 1756.3 1756.3 1757.1 0.0053 10.4 

321 AWFDS 7534 1746.0 1752.4 1751.7 1752.9 0.0067 6.7 
3.21 Ex100-WMP 7534 1746.0 1752.6 1752.6 1753.5 0.0052 10.6 

3.13 AW FDS 7534 1742.0 1750.5 1749.8 1751.0 0.0061 
3.13 Ex100-WMP 7534 1742.0 1750.2 1750.2 1751.3 0.0047 

3.07 AW FDS 7534 1742.0 1749.5 1748.1 1749.8 0.0036 
3.07 Ex100-WMP 7534 1741 .O 1748.4 1748.4 1749.5 0.0048 
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Comparison of hydraulic results for Apache Wash 

Minimum 
Channel Critical E.G. E.G. 

Elev. W.S.E.L. W.S.E.L. Elev. Slope 
River 

River Station 
Channel 
Velocity 

tps 
11.4 
3.8 

Channel Hydraulic 
Plan Discharge 

cfs 
AW FDS 7534 
Ex100-WMP 13541 .OO 

Flow Area Top Width Froude No. D e ~ t h  
feet feet feet feet fVft 

1738.0 1744.9 1744.9 1746.0 0.0161 
sq. feet feet feet 

5408 1723 0.87 3.1 

AW FDS 7534 
Ex100-WMP 13541.00 

AW FDS 13541.00 
Ex100-WMP 13541.00 

AW FDS 13541.00 
Ex100-WMP 13541.00 

AW FDS 13541 .OO 
Ex100-WMP 13541.00 

AW FDS 13541 .OO 
ExlOD-WMP 13541 .OO 

AW FDS 17136.00 
Ex100-WMP 17136.00 

AW FDS 17136.00 
Ex100-WMP 17136.00 

AW FDS 17136.00 
Ex100-WMP 17136.00 

AW FDS 17136.00 
Ex100-WMP 17136.00 
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Comparison of hydraulic results for Apache Wash 

Minimum 
River Channel Critical E.G. E.G. Channel Channel Hydraulic 

River Station Plan Discharge Elev. W.S.E.L. W.S.E.L. Elev. Slope Velocity Flow Area Top Width Froude No. Depth 
cfs feet feet feet feet Wft fPs sq. feet feet feet 

2.33 AW FDS 17136.00 1717.0 1728.1 1726.5 1730.1 0.0102 
2.33 Ex100-WMP 17136.00 1717.0 1726.9 1726.9 1730.4 0.0061 

2.24 AW FDS 17136.00 1714.0 1724.5 1723.0 1725.7 0.0082 
2.24 Ex100-WMP 17136.00 1714.0 1723.3 1723.3 1725.8 0.0056 

2.17 AW FDS 17136.00 1714.0 1721.9 1720.4 1722.6 0.0075 
2.17 Ex100-WMP 17136.00 1714.0 1720.9 1720.8 1722.6 0.0063 

2.08 AW FDS 17136.00 1710.0 1718.3 17168 1718.9 0.0103 
2.08 Ex100-WMP 17136.00 1710.0 1717.3 1716.8 1718.9 0.0112 

2.00 AW FDS 17136.00 1708.5 1715.2 1714.2 1715.8 0.0092 
2.00 Ex100-WMP 17136.00 1708.5 1714.6 1714.6 1716.0 0.0063 

1.88 AW FDS 17136.00 1702.1 1712.9 1711.4 1713.5 0.0051 
1.88 Ex100-WMP 17136.00 1702.1 1711.6 1711.6 1713.3 0.0048 

1.85 AW FDS 17136.00 1700.0 1712.1 1709.6 1712.6 0.0034 
1.85 Ex100-WMP 17136.00 1700.0 1711.0 1710.2 1712.2 0.0028 

1.81 AW FDS 17136.00 1700.0 171 1.4 1708.7 171 1.9 0.0039 
1.81 Ex100-WMP 17136.00 1700.0 1710.5 1709.4 1711.7 0.0030 

1.75 AW FDS 17136.00 1698.0 1709.5 1708.0 1710.6 0.0063 
1.75 Ex100-WMP 17136.00 1698.0 1708.4 1708.4 1710.6 0.0044 

1.66 AW FDS 17136 1696.0 1706.7 1704.1 1707.4 0.0057 
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Comparison of hydraulic results for Apache Wash 

Minimum 
River Channel Critical E.G. E.G. Channel Channel Hydraulic 

River Station Plan Discharge Elev. W.S.E.L. W.S.E.L. Elev. Slope Velocity Flow Area Top Width Fmude No. Depth 
cfo feet feet feet feet ftm fPS sq. feet feet feet 

166 Ex100-WMP 17136 16960 17054 17054 1707.7 0.0058 15.2 2049 465 0.94 4.4 

1.60 AW FDS 17136 1692.0 1705.3 1703.7 1706.0 0.0050 
1.60 Ex100-WMP 17136 1692.0 1704.2 1704.2 1706.1 0.0041 

1.56 AW FDS 17136 1692.0 1704.0 1702.8 17049 0.0068 
1.56 ExlOOWMP 17136 1692.0 1703.3 17033 1705.2 00044 

1.47 AW FDS 17136 1690.0 1701.3 1699.7 1702.0 0.0060 
1.47 Ex100-WMP 17136 1690.0 1701.2 1701.2 1703.2 0.0040 

1.37 AW FDS 17136 1688.0 1697.8 1696.4 1698.7 0.0077 
1.37 Ex100-WMP 17136 1688.0 1696.8 1696.8 1698.9 0.0058 

1.27 AW FDS 17136 1684.0 1695.3 1692.5 1695.8 0.0047 
1.27 Ex100-WMP 17136 1684.0 1693.3 1693.0 1695.3 0.0043 

1.18 AW FDS 17136 1680.0 1694.4 1689.8 1694.6 0.0015 
1.18 ExlOO-WMP 17136 1680.0 1691.9 1691.9 1693.5 0.0028 

109 AWFDS 17136 1680.0 1686.4 1686.0 1692.2 0.0482 
1.09 ExlOO-WMP 17136 1680.0 1688.0 1688.0 1689 0 0.0040 

0.99 AW FDS 17136 1678.0 1684.5 16830 1684.7 0.0056 
0.99 ExlOD-WMP 17136 1678.0 1684.6 1683.4 1685.0 0.0032 

0.84 AW FDS 17136 1670.0 1679.6 1677.6 1680.2 0.0089 
0.84 Ex100-WMP 17136 1670.0 1677.9 1677.9 1680.7 0.0098 
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Comparison of hydraulic results for Apache Wash 

Minimum 
River Channel Critical E.G. E.G. Channel Channel Hydraulic 

River Station Plan Discharge Elev. W.S.E.L. W.S.E.L. Elev. Slope Velocity Flow Area Top Width Froude No. Depth 
cfs feet feet feet feet ftlft fPS sq. feet feet feet 

0 75 AW FDS 17136 1666.0 1677 2 16757 1677 7 00040 7 8 4279 1080 0 44 4 0 

0.71 AW FDS 17136 1664.0 1675.6 1674.7 1676.5 0.0067 
0.71 Ex100-WMP 17136 1664.0 1675.3 1675.3 1677.1 0.0041 

063 AW FDS 17136 16640 16732 16718 16738 00067 
0.63 Ex100-WMP 17136 16640 16726 16726 16740 00048 

0.54 AW FDS 17136 1660.0 1669.2 1668.2 1670.1 0.0094 
0.54 Ex100-WMP 17136 1660.0 1668.9 1668.9 1670.6 0.0055 

0.43 AW FDS 17136 1655.0 1665.7 1664.0 1666.3 0.0055 8.6 
0.43 Ex100-WMP 17136 1655.0 1664.3 1664.2 1666.0 0.0056 13.2 

0.33 AW FDS 17136 1652.2 1663.1 1660.9 1663.8 0.0052 7.9 
0.33 ~ ~ 1 0 0 - W M P  17136 1652.2 1661.5 1661.4 1663.5 0.0048 12.8 

0.20 AW FDS 17136 1646.0 1660.0 1658.8 1660.8 0.0050 
0.20 Ex100-WMP 17136 1646.0 1659.1 1659.1 1661.1 0.0033 

Desert Hills 0.99 AW FDS 10259 
0.99 Ex100-WMP 10259 

0.90 AW FDS 10259 
0.90 Ex100-WMP 10259 

0.81 AW FDS 10259 
0.81 Ex100-WMP 10259 
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Comparison of hydraulic results for Apache Wash 

Minimum 
River Channel Critical E.G. E.G. Channel Channel Hydraulic 

River Station Plan Discharge Elev. W.S.E.L. W.S.E.L. Elev. Slope Velocity Flow Area Top Width Froude No. Depth 
c h  feet feet feet feet fUft fPs sq. feet feet feet 

0.72 AW FDS 10259 
0.72 ExlOO-WMP 10259 

0.64 AW FDS 10259 1742 
0.64 Ex100-WMP 10259 1742 

0.56 AW FDS 10259 1740 
0.56 Ex100-WMP 10259 1740 

0.48 AW FDS 10259 1740 
0.48 ExlOO-WMP 10259 1740 

040 AW FDS 10259 1738 
0.40 Ex100-WMP 10259 1738 

0.39 AW FDS 
0.39 Ex100-WMP 10259 1738 

NIA 
1745.1 1743.8 1745.6 0.0035 

1744.2 1742.9 1744.4 0.0044 
NIA 

0.31 AW FDS 10259 
0.31 Ex100-WMP 

0.22 AW FDS 10259 
0.22 Ex100-WMP 

1743.2 1740.9 1743.3 0.0014 
NIA 

Paradise 2.23 AW FDS 4179 
2.23 Ex100-WMP 4179 

2.14 AW FDS 4179 
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Comparison of hydraulic: results for Apache Wash 

Minimum 
River Channel Critical E.G. E.G. Channel Channel Hydraulic 

River Station Plan Discharge Elev. W.S.E.L. W.S.E.L. Elev. Slope Velocity Flow Area Top Width Froude No. Depth 
cfs feet feet feet feet ftlft fps sq. feet feet feet 

2 14 ExlOO-WMP 4179 1824 1827 1 1827 1 1827 7 0 0084 9 7 1050 701 0 97 1 5  

2.07 AW FDS 4179 1821 
2.07 Ex100-WMP 4179 1821 

2 AW FDS 4179 
2 Ex100-WMP 4179 

1.92 AW FDS 4179 
1.92 Ex100-WMP 4179 

1.83 AW FDS 4179 
1.83 Ex100-WMP 4179 

1.75 AW FDS 4179 
1.75 Ex100-WMP 4179 

1.65 AW FDS 4179 
1.65 Ex100-WMP 4179 

1.54 AW FDS 5763 
1.54 Ex100-WMP 5763 

1.46 AW FDS 5763 
1.46 Ex100-WMP 5763 

1.37 AW FDS 5763 
1.37 ExlOO-WMP 5763 
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Comparison of hydraulic results for Apache Wash 

Minimum 
River Channel Critical E.G. E.G. Channel Channel Hydraulic 

River Station Plan Discharge Elev. W.S.E.L. W.S.E.L. Elev. Slope Velocity Flow Area Top Width Froude No. Depth 
cfs feet feet feet feet fUft fps sq. feet feet feet 

1.27 AW FDS 5763 1778 1785.2 1785.0 1786.0 0.0096 8.4 1132 646 0.62 1.8 

1.21 AW FDS 5763 1776 1783.0 1781.8 1783.2 0.0046 
1.21 Ex100-WMP 5763 1776 1782.0 1782.0 1783.1 0.0060 

1.12 AW FDS 5763 1772 1778.6 1778.6 1779.5 0.0165 
1.12 ExlOO-WMP 5763 1772 1778.8 1778.8 1779.8 0.0052 

1.04 AW FDS 5763 1770 1776.4 1774.5 1776.5 0.0031 
1.04 ExlOO-WMP 5763 1770 1775.5 1773.9 1776.0 0.0035 

0.95 AW FDS 5763 1766 
0.95 ExlOO-WMP 5763 1766 

0.89 AW FDS 5763 
0.89 Ex100-WMP 5763 

0.8 AW FDS 5763 1762 
0.8 ExlOO-WMP 5763 1762 

0.72 AW FDS 5763 1758 
0.72 ExlOO-WMP 5763 1758 

062 AW FDS 5763 1754 
0.62 Ex100-WMP 5763 1754 

053 AW FDS 5763 1750 17559 17551 17563 00086 
0 53 Ex100-WMP 5763 1750 17554 17554 17565 00060 

p:VB90M)77\DePgn Calculalions\ExceN\W HECaAS modifications companson.xls 



Comparison of hydraulic results for Apache Wash 

Minimum 
River Channel Critical E.G. E.G. Channel Channel Hydraulic 

River Station Plan Discharge Elev. W.S.E.L. W.S.E.L. Elev. Slope Velocity Flow Area Top Width Fmude No. Depth 
cfs feet feet feet feet fWft fPs sq. feet feet feet 

0.44 AW FDS 5763 1746 1751.6 1750.6 1751.9 0.0091 
0.44 Ex100-WMP 5763 1746 1751.2 1750.8 1751.8 0.0063 

0.34 AW FDS 5763 1744 1748.3 1746.8 1748.5 0.0050 4.6 
0.34 Ex100-WMP 5763 1744 1747.2 1747.2 1748.0 0.0120 11.7 

0.28 AW FDS 5763 1738 1743.7 1743.4 1744.4 00155 9 1 
0.28 Ex100-WMP 5763 1738 1744.1 1744.1 1745.2 0.0067 10.9 

0.17 AWFDS 5763 1732 1739.3 1738.7 1739.8 0.0065 6.5 
0.17 Ex100-WMP 5763 1732 1739.2 1739.2 1740.2 0.0034 10.2 

0.13 AWFDS 5763 1732 1738.0 1737.3 1738.4 0.0062 6.6 
0.13 ExlOO-WMP 5763 1732 1737.5 1737.5 1738.4 0.0047 9.8 

004 AW FDS 5763 1726 1737 1 17336 17372 00011 
004 ExlOO-WMP 5763 1726 1736.9 17339 1737.1 00005 

p i28900077U)esign Calculations\Excel\AW HEC-RAS modifications comparison.ds 

. 
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Final HEC-RAS Base Model Output 



APPENDIX F.1 

Cave Creek FDS Model 



X X XXXXXX XXXX X U X  XY YXXX 
X X X  X X X X X X  X 
X X X  X X X  X X X  
X X m X X  XXXX X XXX XXXX XXXXXX xxnt 
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 
Projacr Ti t l e :  upper cave creek and ~nache wash WP 
Project  F i l e  : cavecr*.prj  
Run Date and rtme: 8120199 1:49:04 W 

Projccr i n  C"*liSh ""Its 

Project ~ e i l c i i p t i o n :  
Upper Cave Creek and @ache Yahh WaterCOUrse HBrfer Plan 

For Cave Creek 
above Cave Butte. DC.~ 
by stanrec conrult~ng ~ n c .  far the ~ i o o d  control 
DistIicL of naricopa county 
FCD : 

P W  DATA 

PIM Ti t le :  cave Creek FDS 
Plan F i l e  ' p~\28900077\a=rlgn csiculatloos\HBcRar\cave Creek\caveerk pol 

Pli" svmnary Informnllon. 
Number of. Cross Sectlanl * 142 M u l i ~ p l e  Opan~ngs - 0 

CUlVerCs 0 In l i ne  Uelrs - 0 
Bridge5 - 1 

CEIWYLBLlO"*l I n f o m a t ~ o n  
water ."=lace caleular2on tolerance - 0.01 
c r i t i c a l  depth sa iculafon taierance - 9.01 
M a x i m  nvnbrr of  inferations - 20 
*aximm diff.rence to1er.nce - 0.3 
~ l e r  re~arancc tecror 0.001 

Cornputatla" OpTi.", 
C r i t i c a l  dlptn eamputed at a l l  crgas s e c t ~ a n a  
Conveyance Calculation Llathod. Bsrvaen every smrdlnate eolnt l w 2  s t y l e )  
~r~ctlon s lope  nethod. Progrm s ~ l e c c ~  w p r o p z l a i s  laCrnod 
camputarlonal FIOW ~ e s m r  S ~ ~ C I I C Z E * I  FIW 

tncfoaclment Data 
Erma1 Cmusyancc - True 
Loft Offset - 0 
Rzghlnt Offl*f - 0 

River - RIVER-I 
RS PrOfilc 
21.5PS PIX2 





ELOY DATA 

Flow Title. Existing cand~rlai 100-year, 29-hour 
Flow FLle p~\28900077\aerlgn c ~ l c u l a i ~ o n ~ \ H e c ~ ~ ~ \ C a v e  Crcck\cavecrk Lo1 

Flow Pati ices, 

~ i v e r   each RS e n ,  PFYP 
RIVER-I Leach-l 361100 28271 28271 
RIVER-, Reach-, 36310 28319 29319 
RIVER-1 Reach-1 35690 28338 28338 
RIVER-1 leach-, 35.54 23200 23200 
RIVER-1 Reich-1 3d.92 23100 234 l lO  
RIVER-1 RBacN-l 33.17 2a000 1100D 
RlVER-1 R*(ICh-1 33.56 24400 24400 
RIVER-1 Reach-, 33 46 24700 24700 
RIYEP-I Rcach-l 33 26 30900 ,0900 
RIVER-1 Reach-1 32.8 31200 31200 
RI--1 Reach-1 12 (9 31300 31300 
RIVER-1 Reach-1 31.91 31800 31100 
RIVER-1 Reach-l 30 8 5  33800 33800 
RIVER-I Reach-1 29 012 33800 33800 
RIVER-1 Raw&-1 26.845 36800 36800 
RIVER-> Reesh-1 25 233 38200 38200 

GaQPCtrY Title: Base Geosetxy IlrnpvrtFd from 105 mdrlrl 
Gtontry File . ~-\28900077\dasx(ln ~.lculatl~ns\XecRa~\C.~. Creek\CaV~CTk 901 
CROSS SECTION RIVER: RIVER-1 
W C H :  Re.ch-1 RS: 36400 

ZHPW 
mroripcion: 
station ElevaLfo" Dlta nun- 

St. E1.v St. Elcv 
9831 B 2228 67 9876 4 2194.47 
1OOOQ 2169.47 10047.9 2188.87 

10201.9 2202.97 10223.1 2201.51 

W*""iW'l n v.1n.r n*- 3 
sta n v-1 sea n val st. n val 

9837 B .065 9876.4 ,065 10085.3 ,065 

Bank st.: Lest Rignr ~mpth.: -2t Fnannel Right c a f e  conti. ~ r p r n  
9876.4 10085.3 510 180 a90 .1 1 

CROSS SECTION RIVER: RIYCR-I 
€'.EX": Reach-1 RS' 36310 



nun- 
El<" 

2194.17 
2166.07 
2179.37 

Mnning's n values n m -  3 
Sf. n Val sta n Val s t a  n Val 

9792.2 .065 9965 .OIS 10027.1 065 

Bank St.: Left R q h t  Lengths left Cnannsl Right Coeff Conrr Expan 
9965 10021.1 350 2 0  430 .1 . 3  

CROSS SECTION RIVER: EIVER-1 
I W C H :  Ilesch-l R5. 36230 

INPUT 
DldcrfDtio" - -. .- -- .. . .~~ 
Station Elcuetion Data nun. 20 

st= elev st* E L ~ V  sta ~ i e v  sea sta uev 

Bank Sta '  Left Rlqhf Lengths. Left Channel Rlgnt Caeff canti Expan. 
9963 10130.4 2A0 260 250 3 

CROSS SECTIOll RIVER' RIVER-1 
RERCH: Rsach-1 RZ: 36180 

INPUT 
DercriotLan: 
starion nleu*r,on arra nun= 22 

St. Elev STe Elev S t *  Elev Sts Elev 5fa  lev 
9846 2281.91 9863.1 2200.57 9815.8 1199.17 9901.2 2180..17 9934.3 2180 .07  

9944.1 2179.17 9957.1 2114.27 9973.6 2171.97 10000 2171.77 10011.3 2171.87 
10020.6 2174.b7 10037.5 2174.57 10051.4 2176.11 10080.7 2175.91 10106.6 Ziil.17 
10121.2 2169.97 lo144 2179.11 10173.6 2194.17 lOl9ii.7 220q.31 10228.7 2211.91 

10257 2222.67 10216 2228.57 

Bank Sta:  Lcfr Right Lengrhs' Left Channel ~ x g h t  coeff contr. ~ x p a n  
9957 1 101'14 580 630 630 .1 3 

CROSS SECTIOEI RIVXR. RIVER-1 
RU\CR: Reach-1 25.  36060 

INPrn 
Deaciiptxon. 
stat~on Elevation mca nun- 2 2  

Bank St,: Left Right Lsnvths' Left Channel Right Cosff Contr. Expan. 
9957 6 10016.3 560 560 560 .1 3 

CROSS SECTION RIVER: RIVER-I 
REACH. leech-1 RS' 35960 

I N P W  
DFacrintion: 

Sf* Elev St. Elcv St. Elev St. Elav St. Llcv 
9536.6 2194.47 9560.9 2179.21 9581.7 2112.17 9601.2 2170.57 9637.4 2111 67 
9730.1 2171.57 9776.9 2170.27 9627.3 2169.37 S691.1 2170.97 9910 4 1170.97 
4925.5 2172.47 9929.7 2167.27 9956 216S.57 9971.3 2160.47 9983 2 2162 37 

Bank Sfal Lett Right lenvtha: L.ff Chams1 Right Coaff Contr Expan. 
9929.7 10058.2 450 180 450 .1 .3 



CROSS 56CTION RIVER' RIVER-) 
R E M H '  Reach-I RS 35670 

INPUT 
W I C l i P t r O n '  
S t a t i m  E l s V a t l O D  DaZa 

St. Elav st. 
9639 £201.27 9681.6 

9814.7 2168 87 9861.8 
10000 1157.67 10054.9 

10199.7 7162 27 10217.1 

Bank st.: Mfr ~ w h t  ~ u r g i h s :  ~ c r t  Channel u g n t  coeff contr. ~ x p a n  
9968 10126.8 520 530 520 1 . 3  

CROSS SECIIOR RIVER: RLVER-1 
RUCH: Reach-1 W: 35770 

INWT 
Dcacnprlen: 
s t a t i o n  Elevation ~ a t a  nun- 21 

Sta Elev sta Ele-r S t a  EleV Sta Elev 5ta Elev 
4633.5 2182 07 9659 3 1165 77 9681.6 2160.67 9716.2 2160 07 9752.1 2151 77 
9772.7 2161.17 9793 5 213P 67 9861.1 2160.77 9922.8 2161.61 9931.1 2161.67 
9949.6 2153.67 9984 7 2154.11 lOQO0 2153 87 10023.9 2153 27 10042.7 2154.87 

10092.1 2157 ll 1012.4 4 2158.81 10167 8 2157.27 10204 2151.67 10216 5 2164.97 
10215 1 2184.67 

Bank 5 t a  ~ c f t  R ~ b t  Lensrhs' Lef t  Chqnnei m g h t  coeff conex. axpan 
9931.1 10092 1 450 450 450 .1 3 

CROSS SECTION RIVER: RIYER-1 
W W :  beach-l RS' 35690 

INPW 
DLICTiption: 
stirrim s leva ti an uafa nun- 21 

sta EleY S t a   lev sta   lev sis  lev S L ~  ~ i e v  
9543.8 2178.67 9571.8 2160.11 9605.2 2157.27 9639.6 2155.27 9701.8 2155.71 
9734.9 2156.77 9768.1 2154.87 9804.5 2156.37 9931.6 2159.47 9937 2159.71 
9952.2 2148.17 9971.5 2146.37 10000 2146.17 10031.8 2147.37 lOO5U 2149.27 

101$0.1 2153.27 1DLll.5 2151.87 10203.6 2149.87 10228.2 2150.97 10240.1 2110.07 
10260.7 2180.37 

Bank 52a'  k l t  n i g h t  Lengths' Lefc Chamel Rlqnt ~ o c f f  Centr. rxpan 
9937 10050 460 590 470 .I 3 

CROSS SECTION RIVER? RIVER-1 
W H '  Reach-l RS^ 35590 

Starion Elevation para 
Sfa Elev Sta 

9355.2 2175.97 9383 2 

-- 
Sti El." 

9422.1 2153.57 
9644.1 2149.07 
9856.1 2151 47 
9974.3 2142.17 
tbD76.3 2183.07 

Bank st*: LeCt Rxqht Lengths: L e t t  Channel R i g h t  coeff cmtr. w a n .  
9932.1 10031.4 430 160 440 .1 .3 

St. 
9417.3 
9155.7 
9538.1 
95B7.8 
9655.1 
9751.1 
981S.9 
9803.3 
9911.9 
9946 8 



nMningS$ n values nu*- 3 
%a n val sta  n val sta n v.1 

9398.1 .065 9966.5 .06 10015.7 065 

BUlk St-: Left Right Lengths: Left Chsnnel S ~ g h t  Caeff Con~r. Upan.  
9966.5 10015.1 a00 388 100 .1 . 3  

CROSS SECTIMI RIVER. RIVER-1 
WCH:  Reach-1 RS. 35.17 

INPW 

St*tion Blcu.tion Data nun- 31 

nannin~'~ n valves ow- 3 
St* n V a l  sta n Val sta  n ".I 

9617.7 .065 9961.1 06 100112.6 065 

Bank Sta.  l e f t  XlghL Lengths left Channel Riqht Coelf Conir Expan 
9961.2 10042.6 500 510 500 1 . 3  

Elev 
2165 5 
2131.6 
2137.8 
2111 6 
213% 

2142.5 

Elev 
2126.2 
2129.5 
2137.3 
2135.6 
2138.9 
2116.1 

Bank St.' left Rlqht Lengths Left Channel ~iqhr coefr eontr ~ x p a n  
9984.4 10095 1 4 8  405 480 1 3 

CROSS SECTlMI RIVES. RTYUI-1 
IIFACH: Reach-1 BS: 35 28 

INPW 
DesCfIpTIDD. 
station Elevarlon oat. nm- 25 

st. 
9895.6 
10000.2 
10101.2 
10424 6 
10588 3 

Hanning'r n valuer am- 3 
sta n Val sra D val sta  n v.1 

98S8.9 ,065 9930 4 0 6  100.3 .065 

Ban8 I-: Lef t  Right LLngChs: LcfC CDamel Right Ceaff Confr Expan. 
9930.4 10014 3 180 181 180 .l .3 

CROSS SECTIOR BIER. RIVER-1 
W R .  Reach-1 85: 35.24 

INew 

NCV Sta 
2153.1 9911.5 
2125.2 10on.9 
2115.1 10108.9 
2135.5 10318.8 
2135.5 10161.2 
2137 10592.4 

2148.3 10720.6 



9743 065 9911 5 06 10017 5 065 

Bank 5 t h .  Lef t  ~ l q h t  Lengths l e f t  CDsnn.1 Rlghf C ~ s f f  Conrr cxpen 
9911.5 10011 5 310 311 930 .I .3 

CUQSS SECTION RIDER' RIVER-1 
RUCII. Reach-1 PJ 35.16 

INPUT 
DFacrs~t~on' Cross section 35.18 I m r r = d  just south of cahava 

RUlCh Rd. 

S t a t i o n  E l e v a t i o n  Data nun- 31 
st* =lev s t a  s l e w  sta EIDV s t a  E I ~ V  ~ t a  EIFV 

9725.8 2153.7 9756.S 2153 9798.7 212% 4 9833-4 2125 9974.8 2124 4 
9883 6 2122.4 9892.5 2122.2 9907.3 2123 6 9958.3 2121 5 9997 7 2119 9 

1Q000 2119.6 lDOll.7 2120 10025 4 2129 B 10193 2126.4 10145.3 2126.1 
10166 6 2129.7 10177 2129.9 10181 6 2129.1 10191.4 2129.1 10212.3 213P 4 
10247.2 2133 10276 2131 6 10360.5 2127.5 10311 6 2128 4 10385.9 2129.5 
10403.9 2129.6 10106.3 2140 7 10444.3 2140 1 10147 8 2133 9 10452 9 2140.7 
10501.1 2159.7 

Bank St-: L e f t  Rlghk Lengthw Oeft  channe l  R l g h r  Coerf Canlr Exp- 
'1883.6 10011 1 190 1 8 9  190 . I  I 

CROSS SECTION R I V E R  RIDER-I 
W H .  Reach-1 RS 35.15 

INPUT 

H.nning's 0 value. n m -  3 
St* n Vll st* n Val SCa " V a l  

9591.5 065 9908.7 . 06  10009 1 .065 

Sank sta L e f t  R ~ q h t  l eng th* .  l e f t  Channel Right CmeTf confr w e n  
9908.7 10009 1 250 281 260 1 3 

CROSS SECTION 8IvER. RI*R-1 
RU\CH. math-1 US' 35 09 

INPUT 
ne.cr,pti*n. 
3t.Cl.n E1evatx.a" Data 

*La r l e v  St. 
9468.4 2169.9 9491 6 
9537 3 2147 1 9543 
9581.1 2128 7 9590 2 
9673.1 2125 9683 5 
9726.3 2121.2 473.1 7 

S t a t i o n  E l e v a t i o n  cut. nln- 23 
El." 

2163 6 
2119.7 
2118.1 
2109.5 
2125.5 

st. 

n.nning., n v.1u.r "LM- 9 
st. n Val 8 r a  n v11 str n val 



CROSS SECTION RlYfR RIVER-? 
R U C K  Reach-1 RS. 34.92 

INPUT 
DC,C*lDL,O"' 

n m -  34 
&lev Sta 

2115.4 9584.1 
2 1 9  9154 1 
2112.7 9853.1 
2107.9 lOM1.2 
2112.1 10203.4 
2120.1 lOI70.3 

E l e ~  sra 
2145.2 9611 8 
2111 7 9769.2 
2112 2 9905 
2108 6 10056 2 
2114.5 10l14.l 
2120 1 10170 3 
2147 7 10252 7 

Bank 3ta' Lett Rlght LengtBS: Left Channel RlghL Caeff Fonrr. Gxpsn 
9921.9 10056.2 200 207 200 1 . 3  

Sta  lev 8ta  leu 
9616.8 2130.3 9615 2125.2 
9682.5 2121.5 9709.5 2110.1 
9173.7 Z110.J 9792.2 2109.2 
98\16.B 2110.1 9855.9 2110.8 
9914.9 2111 9913.6 2110.5 
3910.3 2102.8 9989.4 2103.3 

10028.6 2103.7 10016.3 2105.8 
10140 2116.2 10218.8 2145.0 

Hann1ng.s n Values nm- 3 
sta  n Val s t a  n V a l  Sta n Val 
9522 065 9968.4 06 10046 3 .065 

Benk Sta: Left mght Lengrha Left Chaanel Rlght caetf Canrr. ~ x p a n .  
9968.1 10046 1 250 262 270 .l 3 

CROSS SECTIMI RIVER: RIYER-I 
RUCH' Raoch-1 RS' 34.63 

INPUT 
DeSeriDrlDn. 

naminq'a n valuer n- 3 
st. n Val s t a  n Val sts n Y.1 

9574.5 .065 9959 .06 10028.2 .06S 

Ban* Srr: Left Rzght Lengths: Left chnmel Ri*t Coetf cantr. Expm. 
9959 10028.2 510 109 510 .1 . 3  

CROSS SECTIOH RIVER' RIVER-I 
=I(: Reach-1 115: 3..73 

IWW1 

sta Elev sta 
9536.8 1128.2 9513.9 
9780.3 2101 9821.3 
9952.8 2091.5 9971.3 
10020.1 2096.7 10047.6 

""a- 
Elev 

2132.1 
2101.8 
2096.1 
2096.9 

20 
St. 

9611.9 
984, 

9987.6 
10082.3 

st. 
9773.6 
9922.3 
10012.6 
10138.9 

Ymnlnq'a n v.,uer "18- 3 
sta n v.1 Its n Val St. n Val 

9836.8 .065 9952.8 .06 10047.6 .065 

h n k  Sta: Latf Right Lanqfha: Laft Chsnnel Pqht Coeff Confr. Upan.  
9952.8 10017.6 520 510 a80 .I .3 

CROSS SLCTIM RIYEII: R I W - 1  
W. Reech-1 RS: 31.63 



INPUT 
DLeFllpf>W: 
Starloo Eievation D a t a  nunr 25 

Msnning's n Valucs n w  3 
s t a  n val sta n val Sta n val 

9659 ,075 9971.7 . O i  100>7.2 .06 

8.nK St.: L e f t  Rlqhf Length*. Left Channel RlghZ Coeff CQnt i .  Expan 
9977.1 10011.2 4 8 0  483 489 1 3 

C W 5  SECTION RIVER: RIVER-1 
RULCX: Reach-l Re' 34.54 

INPUT 
Dc-iotion 
s r a t i a b  ~ ~ a v s g ~ o n  oara nun- 25 

s t a  =lev s t a  E I ~ V  s t a  ~ l o v  st*  lev st$ E I ~ V  
9634.7 2136 9684.2 2133.5 9675 2129.9 9117.2  2105.6 9141.8 2084.2 
9758.5 2087.4 9769.9 2006.2 9773.8 2087.6 3786.8 2088.7 9832.3 2989.7 
3848.4 2090.8 9913.7 2L191.9 9961 2092.5 1DOOO 20841.1 10009.8 2084.1 

10016.3 2086.9 10022.2 2OBB.l 10051.4 2090.1 10066.3 2089,.4 10100.e aOP1.1 
10162.2 2089.9 30188.3 2086.5 10218.6 2081.2 1V231.8 2098.1 10745.6 2108.5 

Yannlng'r n VIlYeS nun- 3 
st. n v.1 sra n val st* n val 

9634.7 075 lo000 .O? 10032.2 06 

e ~ n k  st*. lrtt u g h t  ~engths. Left Channel n~gtit Ccletf contr. ~ x p a n  
10006 10032.2 520 a91 4 8 0  1 3 

CROSS SECTION RIVER RIVER-1 
RULCH: Reach-1 RS 34.115 

INPUZ 

Stat ion  EleVatian ~ a f a  
Sta  Elev S t a  

9561.5 2126 6 9193 
9706 5 2OBl 4 9175 1 
9868.8 2086 6 9968 4 

lOOlS 2 2080 9 10026 4 
10091.2 2082 3 iOlO5 4 
10182 6 20188.2 10236 6 

nun- 
El*" 
1123 

2083 7 
2089.3 
2082 9 
2083 6 
2106 9 

mnnlnq'r n values nun- 3 
5 2 1  n Y d l  SCa n Val Sts n Val 

9563.5 .075 10000 .b7 50026.4 06 

CROSS SECTION RIVER RIVER-I 
RUCH. Rcaeh-l RS 34 36 

INPUT 

Station Eleuatien Data 
Sta Elev Sta  St. 

9579.4 
9139.6 
9822.3 
9911.5 
10016.1 

BWX %a: ~ v t t  nzgnc Lenryrhs: Left Channel night  c o ~ f f  cantr  pan. 
9919.2 10016 7 490 481 460 .1 . 3  

moss SECTION RIVER: RIMR-1 
W H :  Reach-1 RS. 34.27 

INPUT 



CROSS SECTION RIYER RIYER-I 
R U C H  Reach-I R 34 1 9  

INPUT 

station rl.v"linn ".*. nim- # n  

Bank St.. Left Right Len9ths Loft Channel R~ght C ~ e f f  CofiLr Expan 
9376 10015.9 570 577 570 I .3 

CROSS SECTIW RlVER RIVER-I 
REACH Reach-I RS. 3d 08 

,.,P$,T . .-. 
D*scrlption. 
Slitlc," Elevation Data 

Sca Elev sca 
9781 3 2089 1 9810 
9918 2 2 0 6 1  P P932.7 
3961.1 2060.6 9963 2 

10007.5 2058.2 10043 9 
10080.6 2061.8 10099 3 
10204 P 2062.7 10228 1 
10316.6 2063.7 10335 % 

Hannlnq-g n v s l v e ~  nu"= 3 
s t *  n "11 5ta n v s l  sta n vai 

9701.3 07 9963.2 .055 10043.9 01 

Bank Sis: Lett  Rleht Lengths. L ~ f t  CNannel night Cacrf eantr EWM 
9963.2 100413 9 540 544 540 .1 3 

CRMS BECTIOU RIVZR. R I M - 1  
RUCH' Reach-1 RS 31.98 

IWUT 
Delcllntlon. 
Staclon Elevarlon mra 

Sfa  Elev Sca 
9836 9 2082 1 9812 
9913 I 2071 1 9923.6 
3975.9 2054 9984.5 
10013 5 2051.7 10025.4 
10092.5 2055.e 10101.3 
IOlSS 7 2069.9 10212.3 
10168.1 2058.1 10289.6 
10358.8 2R60.8 10318.3 
10461.8 2059.5 10196 

Manning'r n vaivcr n- 3 
St .  n V a l  Sea n V.1 eta  n val 

9836.9 .07 9915 9 055 10073.1 .07 

Bank Sla: Left Rl9ht Lenqrhs? Left Channel Ri9nt Cacff Conrr. E a M .  
9975.9 IOU73 1 490 494 410 1 .3 

CROSS SECTZOH RIVER: RIMR-I 
IIEICH: Beach-1 RS: 33.89 

StatlOn LIeVaZlOI( Mr. nYT 15 
Sta E1.v St* EleY Sta Llev St. E1.v st- Elev 

9784.3 2010.2 9806.6 IOh7 7 9869 B 2064.5 9912.5 2049 9973.6 2049.5 
lOOOO 2088.3 10006 2040.4 lOOl5 2047.5 10036.9 2054 100911 2053.6 

10091.3 2052.8 10105.2 2019.1 10117.5 2054 10157. 2057.1 10109 2087.5 



sta n V a l   fa n v a l  s r a  n V;I 
9784.3 .07 9912.5 055 10015 01 

Bank Sta lsfc ~ ~ q h t  Lengths left channel  ~ x g h r  c o e f f  canrr cxpan 
9912 5 lOOl5 620 606 580 .I .3 

CROSS ZECTIMI RIVER. RIVER-1 
R-: Mach- l  RS. 33 1 7  

INPOT 
DeScllDt1.n. 
station Flevar lon  o a r s  n w  1s 

s t a  E l m  st. U ~ Y  ST. =lev rra =lev  srs Clev  
9681.1 2069 9 9711.8 2067 9166 3 2066 1 9879 3 2045.1 9890.5 2041 2 

9900 2041.1 9S04 2 2042.6 9911.9 2041 1 9919 2044 9914 8 2043.8 
10000 20'10.9 10007 1 2040 9 10011 5 2039.3 10021 4 20410 10041.4 2013.3 

10076.3 2065.6 10089 4 2057.1 10091 4 1061.7 

I4.nnmg.1 n v.1uc. nun- 3 
Sta n Val sfa n v a l  s i a  n v a l  

3681.4 01 9974 8 .055 10042 < .07 

mnk St.. L a f t  Right Lengths.  L e f t  Channel Rlghr Coeft Cont r  ~ x p s n .  
9974.8 10042 1 530 552 550 1 .3 

CROSS SECTION RIVEW RIVE&-1 
REACH: Reach-, RS: 33.67 

IUFUT 

SCaClDn l l e v r f l D n  Oar* nun- 11 
S t a  61ev Sra Eisv sfa  E l e v  St. E l e ~  Sta Elev 

982A 2068 3 9876 9 2062.4 9938.9 2&55 7 9916 8 2038 1 9981 2038 1 
lOUO0 2035.7 10005 4 2035 7 10046 1 2036 1 10058 6 2037.6 10078 2 2012 7 

10087,3 2011.1 10102 2 20<7 1 10184 3 2060 i D i 8 i . P  2068.3 

Bank S f a  l e f t  R L g h t  Lengths L e f t  Channel Rlghr Coelf Cantr. Exnan. 
9976.8 10058 6 600 565 580 .1 .3 

CROSS SECTION RIVER; RIVER-1 
REACH: Reach-] RS: 33 56 

INPW 

Station E1euatl.n Data nun- 26 
st* Elev Ira Elev sra  lev sta   lev s t a  % l e v  

9700.4 2072.3 9801.7 2050.3 992'1.6 2043.a 9962.7 2OU.5 9977.2 2026.9 
9991.4 2014.9 iOOO0 2025 1 0 0 1 3 1  2S25.6 l 0 0 2 7 . l  2031.4 10066.7 1 0 3 2 . 2  

10086.2 2037.9 10111.5 2039.1 10148.1 2038.4 10163.2 2036.3 10173.3 2036.7 
10188 2043.9 10197.6 2042.8 10219.9 1 0 4 4 . 6  10266.6 2053.9 10282.5 2055.9 

10314.2 2056.4 10366 2058.7 1038a.6 2059.3 10423.7 2061.3 10196 .6  2067.3 
10522.5 21367.3 

Bank S t a  L e f t  night  Lengths l a f r  channel u g h t  c o s f f  cone=. 
9962.7 10013.1 520 510 510 .1 

CROSS SECTION RIVEB' RIVER-! 
l W C H :  Beach-, RSf 33.46 

INPUT 

Bank s ~ a :  =eft R W ~ Z  Lengths: L e f t  ch-1 R q n t  c o s f c  c a n t r .  
9948.9 18033 9 500 503 500 .I 

CROSS SECTION RIVZ*: RIVUI-I 
W: R.ech-l RS: 33 36 

l l lPUT 

StatLon Elevation Data nm- 26 
E t a  Elerr St. Elev Sts  Elev Sta  S l a v  St. 

9854 2076.1 9873.3 2076.3 9875.7 2055 9880 3 2055.3 9907.3 
9946.1 2022.7 9962 7 2021 9991.3 2021 9991 1 2021 10000 

10014.8 2020.5 10021.8 2022.4 IOOll 7 2024.8 10056.2 8024.2 iOD66.7 
10075.2 2021 3 10097.8 1028.6 10146.8 2028.6 10178 3 2027.3 10202.2 

Elev 
2036 

2024.9 
2032.7 
2012.8 



uanninq's n values nun- 3 
srr n Vol sts n v a l  sra n va l  

9854 . 0 1  9946 7 055 10021.8 .07 

Bank S t a .  laft Rlghr Lengths Lpl t  Channel Rlqht Caeff Contr. Expan 
9946 7 10021.8 510 550 550 1 . 3  

CROSS SECTION RIVER EIVER-I 
RsACH. Rasch-1 RS 33.26 

IKWT 

Bank St.' W f t  n l q h t  ~ s n g t h s .  Left Charnel ~ f q h i  coeff contr.  pan. 
9988 19044 9 480 481 500 -1 3 

CROSS SECTION RIVER. RIVER-, 
REACH' Reach-l RS: 33.17 

INPUT 
DeSctiPticn: 
Station Elmvation Dafa n m -  23 

Sta 
9718.9 
9930 5 

10038 7 
10110 5 

w n n l n q ' r  n Value. ,,urn- 3 
st* n v a l  st. n v a l  sta n v a l  

9708 .07 9983.11 055 10038 7 07 

Bank St&' Left Rlqht Ltngf;hs Left Chenncl R14ht Coeff ConLr. %pan 
9983.4 10038 1 $90 475 471 .1 3 

CROSS SECTIMI RIYER' RIVER-1 
RUCR Reach-l RS 33 08 

INPUT 

Manning's n Value* n w  3 
sti n v.1 s r a  n "11 sca n vai 

9365.6 .07 9939 8 055 10071.1 07 

8ank ST*: ~ e c t  ~ ~ q h t  ~ s n q t h a '  Left channel 
9939.8 10071 1 480 472 

CROSS SECTION RIVER. RIVER-1 
RUCH. &each-1 RS. 32.99 

lNPUT 
DescnpLion: 
S t l C l D D  EleviLlon Data "We 3 4  

5 t a  Elev sta Elev  sra El=+ 
9655 2039.1 9684.9 2036 6 9767 9 2006.9 

sta 
9453.2 
9609.3 
9801.1 

10000 
10209.1 

~(anning ' s  n values n m -  a 
st* n v i l  sfa n val st. n v a l  

9655 .07 9937.1 .055 10041 7 . O l  

Bank sta: a f t  ~ i ~ t  Langmr. Left channel R w h t  coeff conrr. w a n  
9937.1 1004J.7 400 460 180 1 . 3  

CROSS SSCTlDN RIVLR: UNKR-1 
aUCH: Reach-1 ffi: 32.9 



INPUT 

5tat10n E l e v a t ~ a n  ~ a c a  nun; 27 

Bank at.: =eft ~ r g h t  ~ c n q t h x :  Lafr Channel R w h i  coeff contr u p a n .  
9972.7 10014.5 580 523 520 1 .1 

CROSS SECTION RIVER: RIVER-l 
W C H :  Reash-1 RS: 32.8 

INPUT 

Slgtron Elsvatim Data nun- 35 
St. Elev E t a  = l e v  ita hlev Ste E l c v  Fta Flrv 

Ilmnmg's n V.lue, nun- 3 
5 t a  n V a l  st* n Val s t a  n V a l  

9 3  .07 9951 ,055 10021.8 07 

~ = n k  sta:  eft Right wngths:  Left  channel ~ w h t  coeff  cuntr. ~ r p a n .  
9951 10021.8 540 539 5 4 0  1 .3  

CROSS SECTION RIVER. RIVER-1 
W.aCH. Reach-1 RS. 32.7 

INPUT 

statiom Elevat ion  Data nun- 16 
E t a  Slav Sea Elev St. E l e ~  E t a  Llev St. Plev 

9592.8 2005.1 9614.9 1999.4 9695.4 1998.1 9760.2 1998.8 9710.5 2000.3 
8718.7 1999.2 9800 19M.7 9814.4 1996.6 9936.2 1946 9897.9 1995.3 
9933.5 1887.8 9997.5 1986.7 10000 1986.5 10013.8 1992.4 100341 1991.8 

10866.4 2009.1 

Hanninq'. . values n u -  3 
s t a  li Val Stl) n Vsl St.  n Val 

9S92.8 .07 9933.5 ,045 loOD0 .07 

 ink sfa: L e f t  R ~ V ~ L  ~engzh.. le f t  c h a n ~ l  *whc ~ o ~ f f  cmrr. ~ x p a n  
9933.5 loo00 450 435 430 1 3 

CROSS SECTION RIVER RIVER-1 
RWICH. Reach-i XS'  32 62 

INWT 
Descjlptlen. 
SLatlen Elevaflon Data nun- 28 

nannlng's n value. a m  3 
sf* n Val st. n v.1 s t a  R Val 

Pel7 3 .01 9956.3 ,041 10058.4 .07 

Bmk sf*, LsfL R~litif Lenlliha: Left chemel Right Coeff Contr. ~ x p n .  
9956.3 10058 4 500 516 550 . I  . 3  

CROSS SECTION RIVER; RIVNI-1 
RE1CH: lleagh-1 RS: 32.52 

T N e m  

"- 
El." 

2000.6 
1989.5 
1982.6 
1982.7 
1990.2 
1989.6 

El*" St. 
3992.9 9647.8 
1990.6 9814.9 
1982.8 10000 
1983.7 10056.8 

1989 10136.8 
198a.9 102as.5 

st. 
969B.9 
9888.6 

10001.3 
10063.3 

lolls 

El." 
1990.7 
1985.7 
1982.6 
1997.1 
1988.5 





Usming.r n values nm- 3 
ELI n v a i  sta n val srq n v.1 

9178.7 .07 9962.1 .045 10025.7 - 0 7  

 en* sea: heft ~ q h i  Lengths left channel ~ l q h i  coeff contr %pan 
9962.1 10025 7 460 470 110 . 3  

CROSS S6CT10tl RIVER: RIVER-I 
RUCII: Reach-1 R5: 32.15 

Itwm 
macri~tinn: =... 
starmn Elevation Data 

sta Elev S l a  
9350.6 1'189.9 9398 7 
9a92.2 1969.9 9500 2 
9639.9 1913.8 9eBO 1 

Llmning'i " va1ucr n u -  3 
Sta n v.1 str n val s t a  n val 

9350.6 .07 9967.5 .0$5 10009.B 01 

Bank S t a :  Left Right Lengths: Lest Chinnal Right Coeff Conrr. Expan. 
9967.5 10009.8 440 (15 420 .I .3 

CROSS SECTION RIVES: RIVER-1 
RUTH: Rlach-l R5: 32.07 

INPUT 
Aescription: 
statien Elevation Osta nun. 35 

St* EleY St. Elea St. Elev S f $  Elev Sra Elev 
9 . 5  1981.2 95a6.5 1981.9 9529.9 1982.9 9563.1 1983.3 9596.1 1981.e 
8600.2 1911.8 9627.7 1967.5 9636.6 1966.3 P666.9 1967.3 9716.2 1969.3 
9734.9 1970.4 9755.1 1988.9 9795.3 1970.1 9850 1970.7 9861.2 1968.5 
9812.8 1966.1 9879.9 11762.8 9893.6 1970.4 9849.6 1968.3 9916.1 1968 
9939.1 1966.6 9918.6 1965.3 9968.3 1962.3 9982.7 1959.8 111000 1960.1 
10008.1 1960.3 10028.3 1961 10047.5 1963.7 10058.8 1965.6 10669 1968 .1  
10088.2 1971.5 1Q103.i 1972.7 10153.2 1973.5 10183.1 1978.8 lOZDI 1984.1 

B m k  Sts: Left ~ i q h t  ~engrhs:  aft channel ~ i q h f  caaff cantr. expan 
9968.3 10028.3 535 4 495 .I . 3  

CROSS SECTIDN RIVER: RIVER-1 
W H :  Reach-1 XS. 31.96 

station Elcuation Oat. 
sta El=" St. 

0386 7 1977 4 9 4 9 1  2 
9639 5 1977 96#5 9 
9733.7 1959 7 9741 7 
9826 4 1364.6 9898 B 
9979.9 1956 5 10000 
10066.3 >961 l O O I d  2 
10133 9 1961.9 10142 5 
10211.4 1976.2 10220.6 

El*" St. 
1978.6 9607.2 
1971.6 9706.1 
1963.8 9785.6 

WnnIng'r n v.1ucs nm- 3 
Sta n Val ste n Val $fa oval 

9386.7 .07 9958.4 .OP5 10013.9 .07 

Bank 9ta: L ~ Z  Right ~tngths:  eft channel night coaff contr. zxpan. 
9958.4 111013 9 400 380 380 .I .3 

CROSS SECTION RIVER: RIVER-1 
RGRCH: &a*&-I P.3, 31.91 

INWI 

Station Eleratlon Data nus- 45 



Bank s r a :  Left e i g h t  ~ e n ~ t h s  Left  channel ~ i g n t  caeff confr Expan 
996s 10025.9 240 208 210 1 3 

CROSS SECTION RIVER: RIVER-1 
mCW: Reacb-l RS: 31.87 

ZNPUI 

S t a t i o n   levs sf ion ~ a t a  num- 38 
sf.  lev st. =lev  sta Elev s t a  f ie"  S C ~  

9334 1911 9 9116.7 1977 5 9412 3 1975.9 9129.6 1975 8 9140 8 1975 1 
9549.4 1971 9622.9 1989 3 96110 B 1968 B 9667 9 1955 8 9681.8 1954 9 
9690.9 1956 6 9720.3 1957.2 07Bl 8 1951.2 9861 1957 1 9810.2 1956.1 
9826.3 1963 5 9839.4 1963.3 9E61 7 1953.4 9901.8 5 4 9938 9 1951 2 

10000 1952.7 10017.6 1956.1 10035 1957 100X6 1 1959.4 10068.7 1959 
10077.7 1961.5 10084.5 196Q.7 10108 5 1961.3 1015d.5 1961 4 1 0 h 2 . 2  1961.1 
10255 5 1961.9 10127.1 1962.5 10369 1 1963 5 10381.7 1964.2 10402 1965 9 
10410.2 1967 10436.1 1916.2 l04B1 1992.9 

W.nn,nq's n Valves nu"- 3 
st* n v a l  s t a  n v a i  z t a  n vsl 

913* 055 9861.7 .055 10000 .05 

Bank St*. Left  R i a t  Lcnqth. Left  Chamel Rlghr Cmeff Conrr E X P ~ R .  
9861 7 10000 360 361 370 . 3  

CR056 SECTION RIVER' RIMR-1 
R W H :  Reach-1 RS 31.75 

INWT 
Desrrronon --.--- . . . .. . 
s t a l l o n  ~ i w a t i o n  Dpra nun- P S  

st* ~ l s v  s t a  ~ l c v  5fa  Elev S t a   lev sta   lev 
9357.2 1973.9 9601 1 9 7 2 . 1  9427 1972.2 9165.1 1911.5 9482.6 1970.7 
9497.3 1970.5 9517.5 1969.6 9515 1868.6 9569.1 1958 9580 1956.1 
96Q0.1 1955.6 9620.2 1955.1 9610.1 1955.2 9671 1955.2 9699.1 1'155.2 
9791.4 1951 9807.2 1951 9817 1951.4 9830.1 19a7.9 9838.9 1947.8 
SB13.4 19S7.7 9 8 7 4 . 1  1951.2 9891.5 1951.4 9936 1950.8 9965.9 1948 
9988.6 1946.5 999'1.7 1946.9 10000 1941.2 10016 1951.4 10027.6 1953 

10055.5 1953.5 10095.7 1954 10148.4 1957.1 10175.9 1957.3 10201.8 1957.5 
10201.3 1957.4 10265.2 1957.5 10341.3 1957.8 10415.1 1958.4 10485.4 1959.1 
10533.3 1960.5 10567.a 1961.2 10582.5 1961.1 10604.2 1976.1 10610.4 LP76.4 

CROSS SLCIION RIVER. RIVER-1 
W H :  Reach-> RS 31 6 1  

U P V T  
Description: 
JLaLIon Elevatzon Data 

sta El*" Sf*  
9486 1965.9 9534 4 

9678 1 1958.7 9697 
9784 7 k946.2 9790.7 

)(aNl,ng.s n v a 1 w n  mum- 9 
st* n V a l  s t a  n v a l  sta  n v.1 

9486 .055 9972.1 055 10037 .OJ 

Bank Sta :  Lest Riqht ~ e n p t h s :   eft C h a m 1  Right coeff confr. ~xpan .  
9972.1 10037 450 153 430 . I  .3 

CROSS SECTION RIVER: RIVER-1 
RUCH: Reach-1 RS' 31.51 

Elav 6 t a  
1959.1 9767.8 
1946.5 9866.8 
1940.1 9977.3 
1940.7 10094 
1944.3 10182.8 
1946.7 10320.8 
1941 6 loao7.2 

Elev  
1955.3 
1952.2 
1940.2 

1942 
11146.3 
1944.2 
1940.6 

st. 
9792.1 
9887.5 

10000 
10112.1 
111201.5 
10315.4 
10429.9 



N."ning=s n value. nw- 3 
Sta  n Val 5 ta  a YDI sra  n Y-1 

9619.3 ,055 9928.9 ,055 10073.6 .US 

Bank Sra: L e f t  Right Lenqths. Lsit Channel R3ght Cowif Conti Expan 
9929.9 10013 6 415 484 475 I 3 

CROSS SECTION RIVER' RIMR-1 
RUkH: Mach-, RS. 31.45 

nun= 61 
Elev S r a  

1951.1 9633 
1951 3 9819.3 
1933 4 91169 7 
1936 2 9983 B 
1933 B 10031 
1939 B 10168 6 
1939.5 lOllD 7 
1942.1 10381 P 
19a1.9 I0521 6 
1942.1 10642 
1944.1 10798.3 
1944 I 10B79 9 

Elev sf. 
1950 B 9686.7 
isn s 9827 B 
1933 1 9685.q 
1935 2 9993.3 
1941 1 10073.8 
1939 1 10186.5 
1936 2 10293.2 
1942 5 10393 4 
1PPi 8 10537.7 
1942 $ 1069a 7 
1913 2 10804 + 
1944 B 10899.7 

h m m g * ~  n valuss n- 3 
zts n val s t a  n vai sta n rill 

9593.4 ,055 9921.1 ,055 10009 4 . 05  

Bank Sra Left Rlqht Lengths Left Channel ~ u h t  c o a f f  CanLr. Brpan 
9927.1 10009.4 590 592 620 1 3 

CROSS SECTION RIVER: RIVER-! 
R U C B :  Reach-1 RS: 31.34 

Input' 

El*" 
1037.3 
1933.2 
1936.5 
1932.9 
1935.9 
1931.5 
1935.9 
1914.1 
1972.3 
1989.5 

Hannmg's n values "W 3 
st1 n va: sm n v a l  sea n V ~ I  

9684.3 .055 9949 9 055 10M7 2 05 

B m k  sea' Lett Right lensthr: Left Channel Rwht coatf CODL~.  6xpan. 
99€9 9 10027.2 450 e74 450 .1 . 3  

CROSS SECTION R~VERI RIVER-I 
W C H '  Rcach-1 RS 31.25 

INPUT 

SCat10n EleY~Zmn oar. 
Sf. E l  St. 

9148.7 1951.6 9191.9 
9276.1 1948.3 929Q.3 
9373.1 1938.6 9305 2 

n u n  71 
Elev Sta Elev st* 

1949.2 9259.5 
191+.3 9336.4 
1S36.4 9423 4 
1932.7 9501.1 
1932.9 9565 
1934.5 9676.8 
1926 98C9 

1930.7 9867.3 
1926 9998.1 

1931.4 10041.9 
1930.7 10132.1 
1931.8 10215.9 
1932 6 10366.6 
1929 14452.1 

Me"n'llg.8 n ".I".. n- 3 
St* n Val st. n Val st. n v.1 

9148.7 ,055 9as1 I .os loo31.4 .ass 

61." St. 
1948.1 9266 4 
1941.9 9352 
1935 9424 

1332.9 9505.3 
1932.5 9510.8 
1934.5 9701 
1925.5 9818.8 
1931 9881.1 
1926 10000 

1932.1 10070.2 
1929.7 10149.7 
1932.1 10261.6 
1932.1 10388.8 
1928.6 10466 



Bank Sta:  ~ e t t  Rlqht Lengths L e f t  Channel Righi Coeff Contr Expin 
9881.1 10031.4 100 432 to0 . 3  

CROSS SECIZLW RIYUI BIMR-1 
W C H  Reach-1 RS 31 17 

"a- 52 
 lev Sta 

1917.1 9312.3 
1940,2 9466 6 
1929.3 9545.1 
1929 3 9653.3 
1931.1 9871 9 
192e 7 9936.1 
1923.1 10062.1 
1926 8 10182 8 
1924.1 10302.1 
1926.3 10469.9 
1345 5 

L Lev 
1913 9 
1936 3 

1928 
1929 

1920 B 
1921 1 
1926 9 
1928.3 
1928 5 
1935 7 

wa11~ing's n v a l u e r  om- 3 
Ira n Val stn n "a1 s t a  n Val 

9276.1 .055 9965.1 .05 100M.8 -055 

Bank st.: Lsfe  Riqht ~ength.: ~ e f i  channel ~ i g h t  coeff conir. ~ x p a n .  
9965.1 1005'1.8 130 161 130 .1 .3 

CROSS SECTION RIVER; RIYER-I 
W C H :  Reach-1 RS: 31.14 

lNPUT 
mtrertption: 
S t a t i o n  Elevat ion  Data nm- 60 

Wlnni"9~P n Values nm- 3 
St. n Val SLa n Val St. n Y a i  

9402.1 ,055 9961.8 05 10026.5 055 

Bank S t a '  Lef t  R2ght Lengths Lef t  Channel RxghP 
9965 8 10026 5 500 $67 350 

CROSS SECTION RIVER: RIVER-I 
W C H :  RIICh-1 RJ: 31.05 

INPUT 
Dsacriprion: 
srarron  levat ti on ~ a t a  "urn. 60 

sca EleV sf. rles sra € l e v  ste 
9739.6 1935.3 9752 1935 9786 1936 8827 6 
987a.9 1932 9 8 9 1 8  1918.8 9913.5 1918.9 9925.9 
9959 6 1311.1 9961.5 l(111.8 10000 1917 8 10017.7 

10043.6 1920 9 16071.9 1920.4 10087.3 1921.7 10103.6 
10135.9 1922.9 101dd.8 1921.9 10184 5 1921.2 10203.3 
10256.6 19Z3.1 10289 1922.9 10317.1 1923.9 10318 2 
10391.5 1922.2 10106 1911.1 10427.9 1921 5 10450 6 
10506.7 1924.3 10573.2 1922.6 10624 1921.7 10641 
10673.1 1919.2 10689.1 1920.8 10706.9 1920.3 10715 

10745 9 1 . 9  0 7 . 6  1911.1 10790.9 1921.3 10806.3 
10849.3 1920 10866.1 1918 10887.8 1917.4 10913.9 

10944 1931.4 10972.9 1S31.4 10993.6 1934.2 10997 

Elev 
1910 4 
1927 3 
1927 5 
1928 7 
1919 2 
1925.6 
1926.5 
1927 1 
1926 2 
1325.7 
1924 5 
1939 2 

Elev 
1937 7 

1928 
1926 6 
1022 6 
1317 B 
1956 9 
1925 2 
1928 

1925.9 
1925 7 
1924 1 
1942.e 

n.NLm9.s n Valve, "W 3 
St& n Val st. n Val st. n ".I 

9739.6 ,055 9931.2 .05 10000 .055 

Bank St*' L e f t  Right Lengths: Les t  channel R l s h t  Cmarr m t r .  ~ x n a n .  
9934.2 lop00 470 494 460 .1 . 3  

CROSS SECTION EIVPR: RIVER-1 
RWLCR: Re.ch-l RS: 30.96 

INPUT 

S t a t i o n  ElrvaLLon Data mur 61 
S t i  Elev s t a  Elev S t a  61ev St. c l e v  st& EleP 

97% 6 1925.2 9775.5 1925.1 9808 1925.6 9881.1 1926 9870 1918.3 
9883.8 1918.3 9901.3 1919.6 9925.5 1918.1 99t3.1 1916.4 9973.11 1913.9 
9886 9 1913 10000 1912.3 10026.1 1912.5 10032 1914.1 10040.4 1913.5 

10069.6 1913.3 10068 1917.1 10108.6 1917.3 10126.3 1918.. 10145 6 1919.6 
7 1 l 0 2 l 5  1818 10151.6 1917.6 10108.8 1914.8 10300.7 1916.8 



~anninq'r o v a l u e s  n m -  3 
s t a  n V*l sta n V a l  5 t a  n Val 

8751.6 .055 9913.8 -05 10049.6 .055 

8 m k  Sta:  eft n=ght ~ e n g t h e  ~ e f f  channel Right caeff conti ~ x p a n  
9975.8 100<8.6 550 541 570 .I . 3  

CROSS SECTIOW RIVER RIVEB-1 
RULUI: ReICLI-1 RS: 30 85 

INPUT 

Manning's n YalUs3 "Urn- I 
Sf. n V a l  i t *  n Va l  s t a  " v.1 
9373 .05b 9912.4 .05 10018.4 053 

CROSS SECTION RIVUI. RIVER-I 
REIICH. Reach-, RI 30 .75  

INPUT 

Brnk st.: Left Right Lengths Left manna1 Right coeff Contr. Expn. 
9363.4 10050.3 475  186 450 1 . 3  

CROSS SECTION RIVER. RIVER-, 
R U C H :  Reach-). RS; 30 .65  

INPUT 

stallon s leva ti on Data nun- 50 

m o s s  SCCTION RIVER: R I R - I  
RULUI: Rs.ch-1 RS: 30.52 





9927 7 1816 i 9939 7 1875.8 9976.P la77 IDDO0 1876 1 10000 6 1816.4 
10021.2 1077 9 18045.5 1878.8 10069 8 1818.2 10OS6 1876 10093 1 1875 2 
10IJ2.J 1897.9 LO165 1 1 8 9 9 . 9  

Mnninqqs  n valve. n m -  3 
St& n vs1 Sfa n "*I Sf* n "a, 

B838 6 .055 9927 7 .05 10093 2 ,055 

Banl  st*: Left Rlqnt Lengtha:  eft channel uight c o e f f  con t r .  ~ x p a n  
9927 7 10093.2 535 537 519 1 . 3  

CROSS SECTION RIYEI(: RIMR-1 
REACH: Reach-1 RS 30 1 

INPW 
D.,ciit.Li.n: 
starion Elevation ~ a c a  

St. EIev sta 
8677.7 1891.1 8723 4 
8768.6 1876.3 8769.6 
8810.6 1878 8825 4 
8871.3 1879 6 8893 2 
6960.2 1880.2 8963 
8991.6 I880 1 9014.5 
9014 7 1880.2 9091 5 
9155 3 1880 3 920I.a 
P276 1 1e74.4 9307.4 
9390 1876.3 9392.9 

9aZ8.7 1816 8 9441.3 
9512.7 1881.1 9529.5 
9578 4 1579.1 9589 9 
9643.6 lS71.3 9661 4 
9710 4 1870.2 9713.9 
9755 3 1874.4 9768.6 
9831.9 la808 9818 5 
9891 8 1874 9935.6 
10037 3 1695.1 lob37 9 

~ a n k  star Lefr Rlpht Lmgchr ~ c f t  channel alphe coetf conti =%pen 
9935.6 10010 8 1100 130h 1315 1 3 

CROSS SECTION RIVER: RIVER-1 
REACH. Reach-1 RS' 29.85 

lWP"T 

StatLen ElevaLlan Data nun- 30 
Sta ELev St0 Elev S E ~  Elev sta Elrv s t a  E I ~ V  
9386 1874 2 9406 B 1812 8413.5 1870 9438 8 Is68 9481 1868 

9504 5 1868 9513 1866 $540 1861.6 9546 7 1862 9560 2 1862 3 
3575.4 1862 9587 2 1862 9609.1 1810 9646.3 1870 4 9735 6 1869 
9757 6 1868 59211 1 L866 9938.5 1864 9945 1 1860 10015.9 la57 7 
10028.3 1858 10043 7 1672 10081.4 1878 10121 5 1880 10216 4 1$81 
10379 1881 lola0 lab0 10677 1879.5 10789 1892 10929 1899 

Hsnnlng'. n Values om- 3 
Sia n v.1 st= n sta n vai 
9386 .06 9945.1 .035 10029.3 .06 

U n *  Sta Lsfc Right Lengths. Left channel Right Coetf  confr. EXPDO. 
9945.1 10029.3 400 400 400 .1 . 3  

CROSS SLClIDIl RIVUI. RIVER-1 
REACH: Reach-1 RS. 29.77 

INPUT 

Station ~ l o ~ s t ~ o n  ~ a f o  n m -  97 
Sta riev st. Llev S t a  Elov St. Elev 8 t s  =lev 
9195 1874 9221 1872 9140 1866 9317.8 1855.3 9340.9 18647 

9364 1 1864.3 9384.2 1868.3 9408 1863.8 9431.7 1863.5 9449 1863 
9466.8 1862.2 9475.2 1862.2 9490.2 1863.5 9505.3 1883.7 9522.1 1863.7 
9551.4 1863 9569 1861.9 9588.5 1862.1 9603.5 1862 9622.2 1861.5 
9640.6 1861.5 9655.1 1861.5 9676.4 1861.8 3689.2 1862.3 9698.9 1862.6 
9707 3 1862.8 9720 1863.6 9724.1 186L.l 9736.3 ,867 1 9715.8 1870 
9754 1990.6 9159.7 1870.5 9784.6 1870.5 9772.8 1866 9 $782.5 18617 

9792.9 1857.2 9802 1858.2 9809.5 1858.2 9816.4 1857.9 9826.1 1859 
9835.1 1859.3 98&11 1859.5 9852.3 1859.7 9862.1 1859.7 9869.9 1859.7 
9875.9 1859.5 OB86.b 1858.5 9896.8 1858.2 9911.3 1857.6 8924.8 1857.8 
9935 5 1837.3 10000 1857.3 10011.1 1857.3 10018.8 1857.5 100P1.8 1857.9 
10024.3 1858.4 10033.6 1864.1 10042 5 1869.2 10051.1 1872.7 10060.7 1811.9 
10073.5 1813 3 10086 1S73.2 10141.5 1871.8 10152.9 1872.1 10160.1 1872.1 
19169.7 1872 6 10179.7 1872.8 10189.5 1672.P 10200.1 1872.6 10209.2 1872.5 
102n 2 1872.6 10222.4 1872.2 10229.1 1872.4 102341.9 1872.1 10240 7 1872.7 
10247.2 1812.8 10252.6 1871.7 1033P.8 1813.1 10137 7 11172.7 10477.1 18T3.2 
10199.1 1873.4 10526.5 1873.2 10551.5 1873.2 10650.6 1873.1 10671.9 1873.8 
10686.9 1873 5 10698.8 1813.5 10'!10.3 1873.5 10717.1 1873.5 10?25.7 1873.1 
10729.2 1872.2 10733.1 1872.8 10136.3 1873.3 10745.4 1873.5 10756.2 1873.9 
10163.7 1874.6 10787 1177.6 



s t a  n vai sta n Val Sea n val Sta n val sra n val 
91115 .06 9761 6 ,045 9192 9 035 lOOZ4 3 045 1DBSl 1 06 

Rink St*' Left Right Length. Left Channel RlqhL Caaft Contr. %pan 
9154 10051 1 50 200 550 3 5 

lruilactl~s i'lw num- 2 
Jta L st* R ~ l c v  5 t a  L s t a  R  lev 

CROSS SECTION RIVER- XIYES-I 
RLLCH: RCLcb-1 RS 29.72 

INPUT 

rlcv sta 
1871.69289.997 

1874 9421.28 
1815.69376.923 
1811.49610.853 
1857.39670.271 
1857.69697.505 
1857.49722.647 
1856.1 9762.93 
1856.19837.401 

185698PI.OZ7 
1673.49913.139 
1810.715311.73 
1870101155.19 

1810.810614.14 
1871.110765.52 
18'72.610944.74 
1813.211105.69 
1813.511297.17 
1874.Eilri42.29 

naming's n values n u -  il 
st= n Val ~ c a  n v a l  sta  n val ~ t a  n vai 

8669.7 069702 811 . O P S  $762 93 .03510290.06 06 

Bank S t a .  Left R i g h ~  Lengfhs, Lett Channel Right coeff Cant:. ~ x p m  
9593.191P956 5 W  127 127 127 I 3 

Ineffectlle PI." n w -  2 
Sfs L Sta  il Elev St. L SLa R Elev 
6869.79533.191 18809956.50411468.65 1880 

BRIOGE RIVER RIYER-1 
RLLCH Reach-l RS. 29 715 

INPUT 
D.,C*lptlenf BrlPqc 11 

Elev s t a  
187l.69283 997 

187a 9421.28 
1873.69576.923 
1871.'19610.$53 
1857.39670.274 
1857 69697.505 
1857.49722.647 
1156.7 9762.93 
1856.19837.401 

18569872 027 
1813.49913.439 
1870.710311.73 
187010155 19 

1870 410614.14 
1871.116765.52 
1872.61094d.71 
1873.ZlllOS.69 
1873 511297.17 
1874.8111142.2P 

~amxng'ri  D valuar nus 4 
Sta n Val s t  n Val St. n val s t  n val 

8869.7 069702.812 .045 9762.93 ,01510290.06 .06 

Bank St&: Left Right Cocii CmLr. Lxpan 
9593.1319956.504 .I . 3  

~nefrcstire mow n u s  2 



- 

Sta HI Cord ~o Cord st1 8 ,  card Lo cord sea HI coed LO tnrd 
9695 1876 13 I810 9702.5 1876.15 1870 g119 5 1818.87 1 8 7 0  83 

9782.5 1879.06 1871 02 9870 1879.13 1871.09 9957 5 1819 02 1870 98 
10045 1878.71 1870 67 10069 1878 62 1870 56 10086 1875 88 1970 

Bank Sta '  Left Right Coeff ConLr Expan. 
9715 10069 .I . 3  

lnetiecrive rlow num- 2 
Sta L Sta R ~ l s v  Sta  L sta R  lev 
9609 3715 1890 10064 10200 1890 

~1evaci.n ar uhlch weir ilau begin. ,879 B 
Energy head used m spll1u.y dcri'," 
SDillvav heimht used in desian 
wbir C&.L shape 

Pier Wl. 
Pler Sfstian Upstream-9646 561 Downsfream- 9800 5 

uP(lrTeMI num- 2 
Width Elcv Hxdth Eiev 

4 1854 1 1874 
Domatrean n- 2 

Width Elev Yldth Elev 
1853 4 1871 

Pier Dl?. 
Pier statxon up.trsam-9821.561 ~ounstrm- 9975.5 
uprnxean nu,- 2 

Width PleY W ~ d t h  Elev 
4 1854 4 1873 

m ~ n s ~ r e l a  num- 2 
Yldth Elsv YIdCh Elev 

Low Flow Methods and Data 
Enera" - -. 
mmentym Cd - 1.33 
Yarnell H a 1  - 1.05 

Selected Lou n o w  ~efhods - 8tghc.c Energy %seer 

High Flow Ilclhcd 
Energy only 

Additional Bridge Parameters 
~ d d  F I ~ C L X O ~  component ro ~enencm 
0 "or add warqht component fa xM.snrm 
Class B flow c11r1c.1 depth coaput#rlons urc crltlcal depth 

inside the bridge ar the v p a t t c u  end 
criteria to check f M  pre,aur. f10" - Uearrau energy g2.d- line 

CROSS 9ECTIW RIVER. RIVSR-1 
RW.CII: Mach-1 BJ: 29.71 

INWT 
DIscription: SECTION NO. 811 ISECTIDN BN m D  50' IOIWS- TO FRONT OF 

BRIOGEI - Stantech adjusted chennel geometry and reach lengths 
IJYlY 1998) co account for +dditxenal 2-ianc br~dgc. charnel 



Bank Sta: Left Right Lengths: k f t  channel ziqhf coelf ~ o n t r  ~xpan 
9715 10064 535 213 73 .1 3 

I*.ff*CtlVI FtDV "W- 2 
st. L st. R ~ l s v  st. L s n  n =lev 

9609 9715 1890 10064 10200 1890 

CROSS SECTIOW RIVER: RIVER-1 
PSKCII. Rellch-1 RS: 2'1.663 

INPUT 

Elev 
1892.4 

1878 
1876.7 
1863 I 
1864 9 
1861 1 
1861 5 
1851.7 
,855 5 
1B5i.9 
1869 1 
1865 3 
1862 3 
1861 B 
1877.9 

HMning'a n Values O w  6 
S t =  n Val Sta  n Val S t o  n Val  Sce n Val sta n v.1 

8459 ? .Q6 9803.9 ,035 9860 9 PZ5 9897.3 .01 9955 8 08 
10159 .06 

8anX Sf*' Lef t  ~ ~ g h t  Lengtm: Left Channel R w b t  Coeff canrr ~ x p a n  
9615.1 111201 4 330 130 310 

~ n e f f a c r x r r e  r l o r  nm- z 
S t a  L SCL R Elev sta L s t a  R ~ l r v  

8A59.7 9615.1 1862.1 10201 4 11621 1 1889.3 

CROSS SECTlON RIVER: RIVER-1 
W C H :  R~ach-i US: 29.601 

INPUT 

Nannml)', D V.lur* nYI- 7 
Sta n V a l  st* n 9 1  sts a Val st. n vsl sta n v a l  

8309 6 .OB 9619 ,035 9114.3 .025 9832.4 .06 9885.6 .03 
10019 . I2  10084.7 .06 

alnk scat Lef t  n ight  m(ith6: L e f t  c h ~ l n . 1  nigh* coect contr. sxpsn. 
9286.8 10081.7 310 330 330 '1 .3 

CROSS SECTION RIVER: RIVER-1 
W C R :  Reach-l RS: 29.518 

station Elavrr ion  
sta r i e v  

8246 1902 
87a1.1 1897 
8939.9 1881.4 
9109.2 1854.5 
9231.6 1836.6 
9382.6 18S4.1 

Data 
St. 

8311.8 
8799.7 
8999.7 
0115.6 
9294.3 
9400.2 

66 
st. 

8455 
8821.1 

9016 
9129.7 
9331.2 
9418.1 

st* 
8661.5 

B880 
9096.6 
9182.2 
9376.2 
94SO.S 



sla n v a l  sra n vai s t a  n v a ~  sra n v a ~  st. s u a i  
8246 06 9545 025 9838 1 .08 9948 9 028 10016 1 065 

10268 06 

8.nk Sta: L e f t  Oiqht Lengths. heft Channsl R W ~ L  c o e f f  conrr.  pan 
9011.5 10D85 4 270 240 230 .1 .3 

CROSS SECTION RIVER. RIVER-1 
R W C H :  Beach-1 R5: 29.493 

INPUT 

*amin*., n value. "YT 11 
s t a  n va1 sm n val sta n val sta n v a l  stn n val 

9143 8 065 9195 1 08 9357 2 .01 9412 5 06 9618.4 .033 
9'86 06 9831 7 .025 9905.8 .08 9911 2 025 1002a 4 .o8 

10195 06 

CROSS SECTION RIWR: RIYLR-I 
PSRM; Reach-, RS. 29.387 

Stat ion ~ i e v a t x o n  Data nun- 73 
S t a  Elev Sts Elev  5fa Elev 9 t a  z l a v  st- =lev  

UIJlO.4 1881.1 9010 2 1881.1 9106.7 1880 7 9199 1 1879.8 9279 1878.3 
9311.3 I871 3 9384 2 1875.4 9a40.1 l972.l 9681 1856.2 9t93.6 1841.8 
9511 4 1841 9 9527 3 184'1 7 9552 5 1844.5 9575 8 1819.3 9604.6 18.0.8 
9627.7 1839.1 9645.2 1840.2 9667.5 1841.3 9682 9 1845 9722 4 18a2.2 

9732 1839 3 3142 2 1841.8 9749.9 1834 7 9757.7 iB40.9 9778.11 1847.4 
9822 3 1847 6 9845.5 1843.7 9863.2 1815 9906.2 1844.6 9921.9 1842.7 
9960 2 1839 7 9986.9 1838.8 10000 1839 8 loon 1839.3 10068 4 1838.9 

10082 1843 9 10107.4 1945.2 10128 4 1844.2 10146.8 1-5 1 0 h 9  3 I843 4 
10240.2 1845 0 10277 1 1845.8 10302.4 1850.7 10351.2 1850.5 10198.2 1850.5 
10434.3 1850 2 10461.4 1848.9 10486.8 1849 5 10517.6 1857.7 10543.3 1858 8 
16586 4 1858 2 10698 3 1858.3 10743.2 185s 10806.2 1858 8 10864.4 1858.1 
10934 6 1856 6 10983.5 1856.1 11098.5 1855 8 11148.5 1855 8 11182.7 1855 
11220 3 1855 11282.9 1854.3 11304 9 1854 9 11347.2 1855.2 11400.1 1856.3 
11417 6 1857 4 11440 1860.6 11462.5 1864 5 11488.2 1868.8 11511.3 1872.4 
11568.9 1876.3 11612 18l7.5 11673.1 1878.3 

I m x n g ' s  n values  ny.- 8 
sta n v a l  sta n vsl  s t a  D v.1 z t a  n v i l  sts n V ~ I  

89qO 4 06 9515 8 .04 9645 2 .12 a'I(9.9 .05 9960.2 .025 
10037 .05 la302 4 .12 10486.8 .06 

~ a n k  st..  eft ~ i g h t  u n g t h s :  Lcfr chsnn.1 ~ l p h *  ceeff conti. upan. 
9481 lV302.4 190 190 200 1 .3 

CROSS SeCIlON RIVER: 81-1 
RULCB: Reach-1 P3' 29.351 

INPUT 

S t a t i o n  Elevation Data nm- 73 
See Elev St& E l  St*  9 l e v  5 f r  Uev S t a  Plev  

9017 1879.3 9080.8 1918.9 9185.5 1878.8 9219.9 1078.6 9305.6 1877.8 
9400.7 1875.7 9483.5 1873.2 9537.5 1871.1 9591.8 1867.6 9622.5 1885.5 
9651.1 1664 9668.9 1858.9 9681.3 181'17 S698.1 1836.7 9122.5 1833.1 



CROSS SECTION RIYER. RIYER-1 
RUMS Reach-1 RS' 29  258 

1WP"T 

st* 
9318.1 
9622 2 
9781.3 
9870.6 
10026.1 
2027l.3 
10$91.3 
10630 2 
10883.2 
lil04.4 
11350.2 
11510.8 
1162s 4 
11813.6 

HanRlng's n value. "m- 5 
Sca n Val S t a  n val 8%. n Val s t a  n Val st, n val 

9241 8 06 9781 3 .12 9805 1 .035 10051.4 08 105oa.4 06 

Bank Pta. Left R w n r  Lengths  eft channel Rxqht coeff tontr ~ x p a n .  
9781.3 10051 4 710 105 710 . i .3 

CROSS S C T I O N  RIYER. RIVER-1 
R U C H '  Reach-1 RS. 29 13 

INPUP 

Id.nnmg.a n Values nvm- 5 
St. n Val st. n Val sra a v11 st. n v i l  sts n val 

9922 .06 9960.1 - 0 6  99W.l .04 10106.7 ,045 10571.Z ,043 
10843 .06 

Bank St.: Lcff Right Lawchs lebt channel Rlghf Unff Lontr. Expan. 
9980.7 10331.6 590 595 658 .1 . J  

CROSS GECTIMI RIWR: R I W - I  
RFACH: RCIC~-I RS: 29.012 



nannzng'r n V ~ I U ~ S  nm- 7 
St* n Val S t a  n v i l  Sta n Val S t a  n Val s t a  n Val 

9249 5 .06 9922.8 035 9955 5 025 10021.5 .04 10267 4 045 
10452 .05 10861.6 .06 

Bank st* :  L e t t  Alght Length* Lef t  channel Rlphf  coeff cDnrr Expan 
9922.8 10091 3 100 110 420 .1 3 

CROSS 6iCTIOII B I M R :  RIVER-1 
W H :  Reach-1 RS: 28.934 

lNDm 

SC.tim Elevation Data nm- B 4  
5 t a  Elev s t a  EieY sta 

9214.7 1859.3 9403.1 1858.8 9479.7 
9665 le56 .9  9704.5 1055.3 8742.1 

9861.6 1824.7 9891.9 1823.p 9914.2 
9940.2 1816.6 9967.7 1815.9 9919.6 

10022.2 1817.6 lOOv.2 1819.8 10051.9 
10161.6 1821 10183.8 1825.9 10214.6 
10268.1 1824.2 10286.9 1824.1 111298.7 
10391.2 1828.5 10125.6 1829.3 10455.1 
10578.5 1821.6 10632.1 1826.4 10687 
10SIB.B 1028.1 10851.6 1827.5 10868.7 

l o w 7  1B30.5 11009.4 1831.1 11091.4 
11261.7 1832.2 11305.7 1832.5 11356 

11478 1832.2 11503.1 1832.9 11516.1 
11686.2 1834.1 l l 7 1 6 . 5  1834.2 ll743.4 
11881.1 1836 11953.1 1817 11984.1 
12081.6 1641 12115.9 1041.7 1215a.1 
12226.3 1845.1 12265.6 1845.5 12301.4 

mnnlng'r n value$ m- 6 
s t a  n Val Sra n Val S t a  n val s t a  n Val s fa  n vai 

8244.7 06 9824.7 .12 9914.2 ,011 lOO5li 9 025 10153 08 
10873 .06 

Sank S t a .  L e f t  R q h r  ~ e n g t h s  L e f t  Channel a p h t  welf confr. expan. 
9824.7 10054 9 410 460 470 1 3 

CROSS SECTION RIVER' RIVER-1 
REACH. Reach-1 RS' 28.847 

INPUT 

Uannmp's n value. om- 6 
sea D Val St. n v.1 St. n V.1 Sfl n Val st* n v.1 

9217.4 06 9846 5 .12 9927.3 .035 10076 9 .1P 102D0.5 01 
1001. .OK 

Bank stay L e f t  b g h C  Lcrmths' Wtt  c h a m e l  Rxght cortf cont r .  -pan. 
9881.1 10076.9 520 510 500 .I .3 

CUQSS SECTION RIVER. RIYER-1 
W C H :  Reach-1 RJ:  28.75 

IHPUT 

Eta  Elcv E t a  E l t v  Sf. E1.s E t a  E1.v Sta Elcv  
9132 1850 9198.5 1849.6 9263.4 1 8 4 3 5  9342.6 18e9.9 3419.3 1 U 9 . S  

3493.9 1849.1 9569.7 1818.9 9624 1840.6 0657.7 1048.7 9717.1 1848 
3 7 5 6 3  1 8 4 . 4  919W.5 1816.6 9828.5 1845.5 9866.8 1844.3 9915.2 1812.6 
99~6.1 1812.5 9952 1809.4 9372.2 1808.3 IOOOO 180a.s 1 0 0 5 3 5  asna 9 

10011.9 1809.5 10053.6 1811.1 10066.5 1811.1 1P078.9 1819.4 10101.5 181, 



m n l n q * s  n valves n w -  6 
eta n Val Sta n val sts n Val s t a  n va1 st. n vai 
9131 .06 9866 B .I2 9952 .033 10041 9 05 10129 06 
10773 .06 

Bank St.: Left Rlght Lsngcha. Left Channel Rxght Coelf Contr Expan 
9866 8 19129 500 490 no .I . 3  

CROSS SECTION RIIZl t :  RIVER-1 
REaCi: REech-1 RS: 28.651 

INPUT 

Station ElcvaLi~n Data num- 76 
sta ~1.v 4ra  lev ~ t a  

9311.9 1844.2 9435.B 1814.6 9541.4 
3607 1843.3 9878.5 1842.5 9910.1 

9986.1 1800.5 10000 1800.6 10009.7 
10069.1 1808.6 10084.5 1813.2 10113 
10142.8 1809.6 10162 1812.9 10179 
10211 LSi6 10327.9 1815.5 10385.1 

10561.8 lSl4.5 10595.8 181e.6 10603.4 
10640.6 1815.4 10650.2 1816.7  10660.4 
10770.3 1821.8 10826.5 1811.9 10817.4 
11032.4 1821.9 110a0.7 1821.8 11061.7 
11188.8 1621.7 11264 1623.3 11321.1 
11476.7 1821.4 11511.1 1821 115118.1 
11651.4 1822.5 11708.5 1823.3 ll736.1 
11808.3 1829.1 11851.2 1830.5 11898.3 
12037.8 1834 12088.7 1835.1 12150.1 
12254.7 1815.6 

COOSS SECTION RIYER: RIVER-1 
WLM:  Reach-1 lip 28.555 

INFUT 

Sfat~on ElevaLion ~ a i a  n w -  95 
s f a  Elev 5Ta Elev SLs EieY Sta Llev SLa Elev 

9172 7 1857 B 9282 2 1838 4 9371.1 1838.7 9110.3 1838 5 9493 7 1838 1 
9538.3 1838 6 9590 1 1838 9604.1 1838.7 96,J.d 1836.2 9692.8 Isle l 
9730.9 1838 9762 9 1037 6 9815.2 1837 9835 6 I836 9863 9 l83a 4 
9869.9 1835.9 987a.8 lSJ5Z 9903.1 1834.1 9919.4 1833.2 9922 4 1831 5 
9919.9 1818 5 3940.2 1817.6 9961.6 1BDO.Z 9983.5 1800.1 lOOa0 1799 4 
i0032.9 1799 4 19049 5 1801 10059.2 1801 10096 4 1809.1 10111.4 1810 
10ll6 6 1809 8 11138 6 1009 1 10175.4 1809 10223.1 1811.3 10250.6 1811.1 
lOPB3 1811 E 10310 2 1811 2 10355.8 1810.6 10399 9 1810 2 10103 9 1809.1 

10409.3 1810 1 10438 4 1810.6 10470.4 1811.2 10526.5 1812 10551.1 1812.8 
10563.6 I813 10578 7 1813 1 10601 8 1813 10653.4 1813.2 10681 4 1812.6 
10728.4 1811.5 10760 7 1813 5 10780.8 1813.9 10791.4 1815.1 10624.9 1916.4 
10857 4 1816.9 10871 1817.2 10932 1817.7 11005.7 1818 1 11057.7 1818.2 
11115.2 1818 ll 11150 5 1819.3 11182.4 1818.3 11342.9 1817.9 11398.8 1817.1 
11435.5 1816 11410 l8n 11502.3 1817.4 11811.5 1817.4 11571.2 1818.3 
11589.2 l8lB 5 11607 4 1819 3 11623.5 1820.5 11636.2 1821.7 11643.4 1823.1 
11651.5 1823.6 11661 2 1823 7 11676 4 1824.9 11701.2 1825.2 11756.9 1826.8 
11772.3 1827 111789.8 1827.4 11812.2 1827.8 11840.6 1829.2 11880 1628.5 
11898.6 3822 11412 B 1828 S 11930 1829.2 11939.5 1829.4 11982.3 1829.1 
11986.5 1829.7 110h 7 1930 2 12046 1 1830 12065.8 U30.2 1Z079.2 1830.2 

Manning's n Values nYI- 6 
Stil n Val St. D Val 821 n Val Sta n YI1 St. n Val 

9172.7 .06 9869.9 .535 9961.8 ,035 10059.2 .08 lP111.4 .06 
10811 0% 

Sank SPs: Left Right Lenqths: Left Chann.1 Right C~o. i t  Cent= WUI. 
9669.9 10111.4 490 490 500 .I .3 

CROSS SECTION RIYLR. RIVLR-I 
WCH: ~erm-1 US' 28.462 

XNPrn 

Statlen Elevation Data "UP- 37 
PI. EleV s f *  Elev s t  1 st= E I ~ V  ~ r a  E I ~ V  

9149.9 1833 2 9290 1 1833.2 9501.6 1834 9695.7 1832.4 3811.7 1817.9 



9909.8 1791.9 lOOD0 1794.8 10034.2 1803.6 10061.2 1805.6 10068 1804.11 
10078 1805.3 10175.8 1806.6 10271.3 1805.8 10284 1805.7 10450 1807.1 

1M63.4 1807.2 1052'1.9 1808.6 10599.5 1807.4 10674 1805.1 10675.5 1803.9 
10682.2 1805.3 10121.9 1805.3 10727.1 1804.3 10712.4 0 .  1076.4 1608.1 
1OB47.3 180'1 10922 1812.2 11030.5 1812.1 11185.4 1812.2 11205.6 1811.1 
11115.6 1812.5 11317.2 1812.6 11404.3 1814.1 11476.1 f815 11558.8 lB19.3 

11659 1821.8 11710.1 1823.2 

Iunn1ng.s n Yaluas nu- 8 
St, n Val st, n v.1 St. n Val St. " Val St. n Val 

9119.9 .06 9871.1 .OB 9909.8 .DZ5 10000 .12 lQO61.2 .08 
10922 .06 

sank st.: ~ s f f  night ~engthr: -it Channel night C-ff Contr. Expan. 
9811.7 10061.2 J%O 380 380 .1 .3 

CROSS SECTlON RIVER: RIVER-1 
RUCH: Reach-1 RS: 28.39 

INPUT 

nanning'o n valves nu- 6 
s t a  n va1 s t a  n val S Z ~  n val  sta n Y ~ I  ~ t a  n vai 
9380 06 981s 6 .12 9907.7 .025 10000 .12 10139 1 03 

~ e n k  sra.  ~sft u q h t  ianqrhr. h i t  channel R L - ~  coaff contr ~ x p a n .  
9819 6 10063 6 350 340 340 .1  3 

CROSS SECTION RIVER RIVER-, 
RWLCH. Rcach-1 R5 28 326 

Haming'a n values n*= 
s t a  n vs1 sf. n Val st* n v.1 s f a  n v a l  s ta  n val 

9390 9 06 9689 6 12 9861 7 .025 l O D O D  12 10050 1 06 
10549 .12 1 0 B O O . C  .08 

sank sra: Lett ~igh: ~engtha: ~ e f r  channel fright coeff contr. sxpan. 
9689.6 10076.3 440 '150 470 .1 .3 

CROSS 5ECI2W RIVER: RIVER-, 
REIIM: Reach-l RS: 2'1.211 

lNPUT 

~ ~ a ~ i c n  ~ l e v a ~ l o n  ~ a l a  n m -  48 
sta r l e ~  S L ~  EIW sra ~ i s v  sf. =lev sra ~ i c v  

9221.7 1822.3 9318 5 1821 3426 6 1821 9180.2 1821 9 9576 4 1818 1 
9639.9 1808.3 9618 9 1793.3 9692.2 -95.4 9741.5 1795.8 9751 5 1795 
9762 7 n 9 4  5 P7B5 6 1793.6 9819.4 1793.6 9830.9 1191.7 9858 1789 9 
9876.8 1791.1 P926.S 1790.7 ldOOD 1752 100L8 1795.7 10050.5 1196.6 

10053.2 17P5.7 10223 1797.2 10225.7 1797 1 0 2 3  1797 10301.6 1798.6 
10415.7 1797.7 10931.3 1797 10566 1797.1 10615 4 n S 4  2 10624.7 1751.P 

10652 l794.l 10662.7 1793 8 10675.3 1792.1 10702.3 1795.8 10751.1 1791.1 
10794.7 1B01.3 10B37.5 1EW2.6 10880.1 1802.5 10980 9 1801.9 11104 8 IB03.2 
11135.2 1803 7 11251 1 1805 11396.2 1801.9 11391 8 1804.1 11396 5 1805.4 
11429.3 ,806 9 11456.4 1809 a 11470.a 1803.6 

M~lmzng.s n Valucr n u -  8 
sta D val sia n vai sta n val sta  n val sta n vsl 

9221.7 .Oh 9480 2 .12 9678.9 025 9830.9 .028 lDDDO .08 
10223 .06 10531.3 .12 10794.7 .08 

Bank Sta' Lett Rlght Lengths. Left Channrl Right C o d €  C o ~ t r  Expen 
9757.5 10050.5 400 440 490 .I . 3  

CROSS IECIION RIVER. RIYWI-1 
Ram. Reach-1 RS 28 157 



Sra Elev 9 t a  E lev  s t a  ~1.v st. ~ l r v  st. F I ~ V  
9137.7 1819 9290.3 1818.4 S474.2 1815.2 9547.3 I s la  9591.2 1807 
9 6 4 6 . 4  1785 9667.1 178( .5  9679.6 1786.4 9689.6 1786.5 PTll .2 2 7 8 8 . 9  
9 7 1 2 . 3  1788.2 9789.6 1788.8 9801.4 1790.5 9831.6 1791 9866.2 1791.1 

9893 1188.7 9942 1768.5 9370.6 1786.6 10000 1782.6 10043.2 h 8 2 . 8  
10055.2 1792 10073 1792.3 10102 1191 10110.2 1790.2 10121.6 l790.9 

10139 1792.5 10222.1 1793.7 10322 1795.6 10374.2 1796.2 10485.5 I794 
10581.9 1792.3 10712 1792 10720.5 1791.2 10824.2 1790.2 1 0 8 3 7 6  1785.6 
10842.6 1185.7 10847.8 1790.2 10E59.3 1789.8 10865.9 1787.4 10B97.9 1792.5 

10924 1790.9 10932.1 1789.4 10939.7 1791.3 11027.4 n 9 4 . 3  iLoso.5 1796 
11185.9 1796 .4  11285.B l796 .3  11405.2 1796.8 L1552.6 1797.9 11574.2 lsOO 

11585 1800.3 11598.7 l8Ol 11614 1B01.8 11630.3  1802.6 11648.8 1802.1 
11567.8 1803.1 11681  1803.2 11706.3 1803.1 11729.2 1803.4 11747.8 1803.6 
11768.9 1803.9 11789.2 1804.3 11811.1 1804.4 11827.5 1801.8 11850.4 1804.7 
11874.5 1804.7 11890.2 1805 11911.# 1806 11932.1 1905.2 11964.2 1805.4 
11988.4 1805.3 12014.8 1805.4 120111.1 1805.7 12068.9 lSO5.7 12094 1B05.9 
12121.4 1806.1 12151 1806.3 12175.3 1806.5 12197.9 1806.8 12221.5 1806.9 
12244.2 1807.1 12280.3 1807.6 12284.8 1807.2 12291.8 1807.2 12296.7 1B07.8 
12303.9 1807.9 

~ a n k  sra: l e f t  xiqht ~enqtha: ~ e t t  channel  
9942 10013 340 350 

CROSS SECTION RIVER: RIVER-, 
RULCH: Reach-, RS: 28.091 

INPUT 

station rlavar~on ~ a r a  nwn- 57 
St i )  E l e v  5is Elev Sfs Elev  

s41a.s 1815.4 ssa1.3 1811.7 9676.9 1782.1 
9856.7 1 1 8 6 . 6  P B 7 9 . 7  1785.3 D'I00.2 1786.5 

10000 1780.8 10010.4 1780.9 10050.9 1782.1 
10121.5 1189.6 10160.5 1792.1 10223.1 1742.6 
10301.6 1192.9 10457.3 1791.1 10591.5 1789.1 
10197.4 1782.5 1 0 8 0 9 . 4  1782.9 10822.1 1786.6 
11005.3 1192 .7  l l l n . 2  1793.1 11229.1 1792.3 
11698.5 n 9 2 . 3  11701.2 1791.9 11707.8 , 7 9 1 . 8  
12015.9 1 7 9 6 . 4  1 2 1 6 5 . 3  1149.7 12168.q 1 1 9 9 . 4  
12215.6 1800.3 12234.3 1800.6 12247.6 1801.4 
1229x5 1802.5  1212d.1 liO2.7 12364.5 1802.9 
12457 .5  1 2 6  iBO4.2 

n Val St. 
.035 10008 

coetr contr. 
.1 

- ~. ..... 
sra n va?  sra  n v s l  i t a  n v i l  st. n v a l  S L ~  n v a i  

9411.3 0 9 6 . 3  .O3 9676.9 .0G 9726.3 .12 9856.7 . O B  
9918.8 . O @  1 0 i i 1 . 5  0 6  10591.5 .12 11005.3 . 0 6  

Ban* Sra: Lef t  Right  Lengths:  Left Channel ~ z g h t  
9900.2 10121.5 330 360 4 0 0  

CROSS SECTION RIVER: RIVER-1 
REACH: Red.Ch-1 RS: 28.023 

INPUT 

station Elevation Data "Urn. 73 
SLa Elev S t a  Elev St. Elev  S t a  

9 7 6 3 . 9  1806.7 9777.6 1775.2 9787.1 1716.2 9199.2 
9813 177G.1 9821.e 1175.2 9826 .9  1176.6 9833.T 

9842.9 1780.7 9853.2 1781.5 9866.6 1781.5 9880.7 
9901.9 1782.8 9937.4 1782.1 9958.7 1181 9970.3 
9991.2 1713.2 9995.9 1773.1 10000 1772.1 10006.6 

10039.3 1777.1 10057 1778 10067 1778.8 10071.4 
10111.8 1785.2 10157.6 h86.6 10172 1787.8 10200.9 
10210.8 1 7 8 9 . 1  10302.2 1789.6 10378.7 1781.7 10387.9 
10110.8 1186.9 10416.1 1755.9 10421.4 1185 .9  10128.3 
10545.4 1785.5 10574.6 1181.3 10591.6 1781.6 10604.2 
10629.4 h 8 5 . 1  10642.1 1785.1 10662.6 1783 .1  10684.8 
10706.3 h 8 1 . 8  10709.9 1780.7 10712.1 1780.7 10731.P 
10778.7 1781.1 10811.5 1785.1 10825 .1  1785.5 10870.5 

10952 1186.6 10918.6 1786.7 11033.3 1787.5 11063.4 
11115.5 1 8 8 . 9  11153 1788.5 11217.6 h 8 9  

SL1 n v a l  sta n v a l  sea n v.1 st. n val sta  n val 
9763.9 03 9711.6 .04 9866.6 .12 9892.3 08 9938.1 . 01  

10057 .06 10591 6 12 10811.5 .06 

Bank Sfa: Lef t  E igh t  ~enqths: L e f t  Charnel  Right c o e f f  confr. -pan. 
9892.3 10073.1 600 580 580 1 . 3  

CROSS SECTION RIVER: RIVER-1 
R K H :  Keach-l RS: 27.913 

rwm 

station ~ l e v a r l o n  ~ a f a  n m -  35 
s t *  EL*" sia = l e v  ~ t a  e i r v  sia E I ~ V  5 t a  E I ~ V  

9714.1 1800.7 9717.8 1800.6 9722.5 1799.2 9888.7 1803.2 9944.2 1800.8 



Warning's n values n u -  8 
Sta n Val St* n Val S t a  n Val St. n Ya1 st. n "11 

9114 1 .06 99114.2 03 1U000 .033 10054.5 .08 10186.4 ,025 
10200 . 06  10788.1 .12 10985.8 .06 

8enX Jta: Left Rlghr Lsngths: Left Chlnncl 
9944.2 10240.4 62D 510 

CROSS SECTION RIKII: R M R - 1  
RUCH: Resch-l RS: 27.797 

INPUT 

st.tion ~lsvation Data n m -  50 
St* Eleu Sta Elav S t a  Eiev 

9831.6 1199.2 9955.5 1796.6 10000 1760.6 
10049.5 1765.8 iOO77.l 1771 10089.7 1771.9 
10134.3 7 0 . 7  5 . 2  1 1 1 1 . 6  10158.1 1776.1 
101114.7 1714.9 10118.5 1771.5 10519.8 h75.1 
10579.3 n76.l 10594.3 h7b.8 10634.1 1176.6 

109B8 1172.3 10992.9 1712.a 11016.9 lT73.e 
11121.1 1778 11190:5 1779.4 11113.3 1777.9 
11394.9 1776.6 11641 l 7 S O . S  11568.11 1782.1 
117418.1 1780.9 11155.1 1181.8 11912.3 1782.5 
12023.8 1787.3 12158.9 1188.1 12317.1 1788.11 

El*" 
1761.4 
1772.3 
1776.3 
1775.7 
1777.6 
1174.9 
1777.9 

1762 
1785 1 
1789.4 

Hann2ng.S n Values D m -  7 
SZ. n vai sta n v.1 s t a  n vel sra n v.1 5ta n Y ~ I  

9631.6 .06  9955.5 ,033 10000 04 10049 5 .05 10156.3 .07 
10916 12 11190 5 06 

Bank Sra ,  LerL RlghZ Lengths. Laft Channel RlghL Coefe CQnLr Expan. 
9955 5 ID158 3 560 560 510 .1 . 3  

CROSS SECTION IIVER RIVER-1 
P W H  Reach-l fi8 27.693 

INPUT 

sia r. vai sra n ve1 s t a  n va l  sca n vsi sta n val 
9127.8 .06 9961.1 .02 10090 .041006D.l .1ZlP195.@ .06 
10165 .I2 11023.8 .06 

CROSS SECTlM RIVER: RIVER-1 
IIERCR. Reach-1 RS. 27.604 

INsUI 

St. 
9792.1 
9964.9 

10081.8 
10240.7 
ID560 6 
10712.7 
10813.3 
10886.5 
11321.6 
11591.4 

H a ~ ~ n g ' s  n VelIICs n m -  7 
St* " V a l  sts n Val sta n "a1 st. n Val St. n Val 

9545 8 .06 9740.2 O B  9792.1 038 10014.1 .08 10221.3 07 
10765 12 10888 5 .05  

CRQSS SECTION RIVER' RIYER-1 
REACB- Reach-1 SS 27.501 





9901.5 10072 3 260 275 301 

CROSS SECTlOPI RIVER: RIVER-1 
WACS Resch-l RS. 21.265 

IN$= 

Mnnlng'6 n Valuer ~u"I- 8 
sta n val sta n val  s t a  n vai 5ta n val 9ra n vai 

9689.5 08 91?9 2 025 9795.3 .08 9968 rl 025 lo000 .03 
10337 06 11035 7 08 11114.1 06 

wank s t a    eft ~ i q h t  Lengtbn left Channel ~ w h t  c ~ a f f  conrr.  pan 
9900 10337 210 210 2ao 1 3 

CR055 SECTION IIIYER. RIVER-1 
X U C H  Reach-1 RS: 27.226 

xnewI 

S C ~  n val S L ~  0 val s t a  n Val 5ra n vai B C ~  n val 
37116.6 .035 9834.4 . 0 6  992B.d .035 3989.5 ,025 10065 ,035 

10188 .7  .OB 10532.8 -035 10380 .06 10855.8 .O8 

Bank Sra: Lafc Right Lengths: Left Channel Right Cosff Cnntr. Expan. 
9928.iP lO3EO 310 300 300 .1 ..? 

CROSS SECTION RlnR: RIVER-] 
REACH: l eash- l  BS: 27.169 

INPUT 

station Elevation ~ a t a  n w  43 
ELI 

9801.6 
10194.3 
111379.9 
10564.2 
10910.1 
11000.2 
11210.4 
11301.5 
11375.7 

St. 
9933.2 
10218 
10395 

10687.1 
10918.1 
11111.9 
11233.8 
11313.6 
11377.6 

~nnzr.9'1 n valuer nu- 5 
5ra n ual S L ~  n V a l  sta n vsl s ~ a  n val st, n val 

9850.9 .025 10000 .05 10265.5 .038 10x95 .08 1i000.2 .06 

nank sra u f t  m g h t  ~ e n g t h s  left channri R I ~ ~ L  coeft conrr ~xpan 
98511.9 10395 100 330 310 .1  3 

CROSS SECTIW RIVER. RI-1 
R W H .  Roach-1 N: 27.106 

INPUT 



SLatfm Fleval lon  Data n- 39 

Elev St. 
1731.6 9BOS.5 

Bank Sf* Left ~ i g h t  Lengths Lefc Channel Righr coeff mti. m a n  
9730 7 10275 3 540 520 500 .1 . 3  

CROSS SECTIOY RIVER' RIVER-I 
W' ILlach-l RS: 27.006 

Bank 5 f a   eft u q h z  Lengchl.   eft Charm-1 night coeff conrr ~ x p s n  
9657 3 10164 400 (00 600 .1 . 3  

CROSS SECTION RIWR' RIVER-1 
R n C H  Reach-l RS 26.921 

SLeClon Eleuailo, UaLa 
S t i  = l e v  5ta 

9 7 1 2 . 1  1739 6 9136 P 

Hanntng'a n valued nu- 4 
srr n V a l  st. n vsl Sra n val sra n vai 

9712.1 .05 9939 1 .06 10027.8 . O $  10149 ,085 

CROSS SECTION RIVER: RIVER-1 
PSP.01: Uea.3-1 RS: 26.8S5 

IlJPUT 

station s leva ti on nm- 
Jta Elev Sfa   lev 

3258.1 1746.7 9258.2. 1746.7 
9553.3 1732.7 9611.4 1733.1 
9688.6 1721.2 9793.2 1721.3 
9905.1 1718 10000 1717.4 
10120.9 1729.5 15143.7 1719.2 
102OS.4 1730.7 10236.e 1730.2 
10290.8 1127 103<9.1 1728.1 
10556.6 1725.9 10581.4 1729.4 
10684.7 1728.9 10712 1728.5 
10814.9 l730 lOB69.4 1731.1 

Sta 
9311.6 



Hmning9r  n valves n"m- s 
S L ~  n val S t a  n Val S t a  n val sca n vai  s t a  n "11 

9258 .1  . 06  9611.4 1135 9688.6 .06  9836.9 .a25 10000 ,035 
10102 .03 10349.1 .08 11003.8 .11 

sank sea: Left ~ i q h t  ~ e n g c h r :  left channe l  
9617.8 10020.1 350 370 

CROSS SECTION RIVER: RIYLR-1 
RULCH: Reach-1 R5: 26.775 

1"Pm 

Station Eleva t ion  Date nm- 58  
S t a  ElCY Sta ElCV S t a  Elev  

9691.5 1132.6 9152.3 1727.3 9766.7 1 7 2 7 . 3  
9841.5 1720.4 9854.8 1723.1 9871.3 1723.4 

9920 1717 9961 1716.8 9980.1 1713.11 
10018.8 l712.9 10027 1716.1 10072.7 1717.7 
10187.6 1 7 1 4 . 6  10207.6 1125.4 10229 1730.6 

Manning's n Values nm- 6 
ST= n Val 5ce n v.1 st. n val sta n val sts n val  

9691 5 .08 9841 5 . 1 2  991a 025 10072 7 03 10187 6 .035 
1 0 2 1 9  08 

~ a n k  sta:   eft ~ l g h t  lengths: ~ e f e  channel ~ i q h f  ceeff conrr. ~xpan. 
9414 10229 390 I20  a70 .1 . 3  

CROSS SECTION RIVER: RIVER-I 
REACH. Reach-, RS: 1 6 . 6 9 5  

INPUT 

~ r a t l o n  ~ i e v a t ~ o n  ~ a t a  nm- 6 9  

Hnnnlng's n values num- 1 2  
Sra n V a l  Sfa n Val  S t a  n Val S t a  n Val st. n v a l  

9233.9 - 0 6  9499.9 .12 9605.7 .025 9666.7 ,035 9783.7 , 0 2 5  
9866.1 .Ox5 10000 0 2 5  10046.3 .06  10312.8 -025  lo419 - 0 6  

10566 ,035 10615.9 - 0 8  

B ~ X  st.:  eft ~ w h f  ~snqiha. Lafr Channel n w h t  coeff contr. ~ x p a n  
9801.3 10055.4 370 380 130 . I  . 3  

CROSS SECTION RIVER: RIVER-, 
REIICB' Reach-1 RS: 26.623 

INPUT 



8797.7 .(IS 9269 .12 9626.1 .035 9663.1 .06 9776 ,038 
9958.1 .025 10015.2 .08  

Bank Sf*: L e f t  R igh t  Lengths: L e f t  Channel s l g n r  Cocfr Contr. Expan. 
9628.5 10128.4 500 500 530 .1 .3 

CROSS SECTION RIVER: RIVER-1 
* U I C H :  Beach-1 RS: 26.529 

INPUT 

S t a t i o n  E l e v a t i o n  Data nm- 58 
S f l l  E l l "  

9347.6 1729.6 
9613.1 1718.7 

9799 1709.3 
9905.4 -04.5  

10089.2 1105.3 
10237 1713.4 

10485.2 1711.9 
10683.3 1708.3 
0 7  1710.9 
IlOiJ.6 1706.5 
11188.3 1712.5 

~ a n k  star Left ~ g h t  ~ c n g r h r ;  ~ e t r  channel ~ i g h t  cosff contr. ~ x p a n .  
9764.3 10169.7 530 520 520 .1 - 3  

CROSS SECTION RIVER: RIVER-I 
REIICR: ~each-l RF: 76.43 

INPUT 

s t a t i o n  elovation ~ a i a  n u -  58 
Elev 

1736.1 
1700.9 

1701 
1697 7 
1-10.5 
n i 5 . 9  
1705.2 
1701 1 

1705 
1 1 0 4 . 3  
1110.9 

uanning'r n v a l u e s  n u -  
sia n v a l  st. n v a l  st. n va l  sea n v a l  5m n vai 

9348 0 6  9 7 4 9  08 9794 4 04 10240 1 ,035 1 0 2 8 1  1 06 
10461 ,025 10590.9 .08 

~ a n k  sra: left R L ~ ~ L  Lengths: ~ e f r  channel night coeff conrr. ~xp.n. 
9749 10284.7 490 4 9 5  520 1 .3 

CROSS SECTION RIVER: RIVER-] 
REACH: Reach-, RS: 26.335 

INPUT 

Starion E l e v a t i o n  Oars nun- 52 
S t a  Elev  I r a  Elev  5La Elev S t a  E l e v  S t a  Elev  

9298.1 1735.5 9492.8 1734.7 9615.6 1730.1 9615.8 1100 9701.2 1697.4 
9115.3 1696.7 9171.9 1696.1 9794.1 1699.6 9886.3 1698.8 9832.3 1697 .1  
9903.3 1697.2 9912.9 1698.1 9917.7 1697.4 9953.9 1696.6 10000 1695.6 

Manning's n Valuer n m -  5 
St* n Val S t a  n Val Sts n Val Jta n Val Sia n V a l  

9299.1 .06 9615.6 ,012 9701.2 ,065 10333.4 . 0 8  11451.6 . 0 6  

Bank Sta: Left Rlqht  Lengths:  Left  Chlnns l  Righ t  Coetf Contr. expan. 
9615.6 10262.9 495 500 520 .1 . 3  

CILCISS SECTION RIVER: RIVER-, 
R L K W :  Reach-1 8 5 :  26.239 

iWPW 

StlLlon E l e v a t i o n  Data nm- 66 
st-   lev s f a  EL--- s t a  ='-- -  





n.nning'. n Values ""m- 10 
Sfd n "I1 S t a  n Y.1 sta n V a l  St. n "el it. n Y.1 

9686.7 . O B  97041.8 .065 9857.9 0 5  0 9  .12 10257 ,035 
10362 .08 10625.2 .035 10835 .08 1il75.7 ,025 11338.8 .08 

Bank Sta: Left Right Lmgtho: Lefi Channel Right Cseff Centr. m a n .  
9851.9 10039.1 5 0  400 310 .I .3 

CROSS SECTION RIVER: RIVER-1 
REACH: Reach-1 R5: 25.843 

INPUT 

s tatxon Elevation Oaf* nun. 97 
Sta EIev S t a  Elev Sts Elev Sfa Elev Sfa Elsv 

9621.8 1698.1 9627.6 1682.9 9644.8 1678.7 9666.2 1 6 8 4 . 2  9716.1 1882.9 
9771.4  1683.7 9791.2 1682.3 9802.1 1883.1 9806.8 1682.5 PB18.7 1685.1 
9830.2  1685.6 98112 1S85.P 9854.3 1664.9 9861.5 1685.7 '1870.1 1686 
9882.4  1686.1 9891.5 1685.8 9923 .5  1682.4 3979.1 1679.7 9989.1 1676.2 
10000 1613 .9  100111.1 1671.7 10018.4 1673.6 10028.2 1673.5 10032.2 1674.1 

10041.9 1614.4 10077.6 1685.5 10141.1 1681.1 10160.1 1684.1 10187 1685.2 
10189.3 1 6 8 1  10200.1 1685.1 10219.1 1 6 8 4 . 6  10237.3 1682.3 10245 1678.2 
10248.3 1678.1 10253.1 1679 10262.6 1679.1 10274 1679.5 10284.3 16811 

10301 1680.1 1033B.8 1616.7 10116 1682.8 10367.7 1 6 8 4 . 8  10374.5 1684.8 
10398.1 1683.7 10470.6 1682.5 10493.1 1682.5 10499.9 1683.2 10519.8 1629.7 
10522.9 1679.9 10526.1 1681.2  10534.2 1681.8 10546.5 1684.2 10581 1685.2 
10591.3 1685.1 106i:.5 1681.1 10618.1 1683 10622.1 1683.7 10626.2 1683 
10631.9 1683.6 10653.9 1634.3 10661.2 1685.2 10669.7 1685.9 10577.2 1686.2 
1 0 6 9 8 . 5  1686.2 10909.7 1663.1 10912.8 1683.5 10916.3 1681.2 10921.9 1694.3 
1 0 9 4 5 . 7  1683.7 10965.7 1 6 8 5  10979.2 1681.9 10989.6 1611.8 10995.3 1515.9 
11000.E 1676.1 IIUOP.1 I 0 .  1676.2 11026.3 1 6 8 2 . 1  1 1 0 3 3 . 3  1683.4 
11109.4 1664.2 ill5i.i 1663.2 11171.8 1683 .3  11186.2 1683.2 11199.4 1682.1 
11211.5 1 5 7 8 . 9  11219.1 1 6 1 9 . 2  11227.6 1682.2 11233.3 1683.8 11210.7 i68i.3 
1 1 1 7 6 . 4  1684.7 31299.6 1684.9  11332 .1  1697.4 11365 1690.1 1 1 3 8 4 . 4  1690.7 
Ilii6.2 1690.2 11a51 li90.Z 

Bank s t a :  Left ~ i q h t  Lengths: ~ c f t  channel ~ i g h t  coeff camr. =xpan. 
9682.4 1 0 0 7 1 . 6  5410 370 210 . 1 . 3  

CROSS SECTION RIVER: XI!=-I 
RSACH: Reach-I plS: 25.15 

INPVT 

STaf loO Elevation OaLa 

Hannmg'a n Valve3 ""m. 9 
5 t a  n Val St. n "I, s t *  n Val s t a  n Val 5 t a  n Val 

9574.2 .08 9577.1 .025 9588.3 .I2 9977.4 .04 10041 .I2 
10144 .035 10231.2 .025 10824.7 .12 11069.3 .08  

Bank S t *  Left Rlghf Lengths' M f t  Channel Rlght corff Conrr. ~ x p a n .  
9925.3 10061.9 270 280 280 1 . 3  

CROSS SECTION R M R :  RIVER-1 
REAM: Rlech-l RS; 25.699 

INPUT 

~tatlan Elevation ~ a t a  nun- 30 
St. ElrY 51. Elev S t a  Elev Scs Elev sta llrv 



Bank Sta .  left night Lengths: Lef t  Chmnel nrght Coeff Conrr. Expan 
9886.9 10033 290 290 19" .1 . J  

CROSS SECTION RIVER. RIVER-1 
W H :  Saach-1 RS' 25.644 

INPUI 

St. 
9620.5 
9741.1 

l o w 0  
10141.2 

10633 
iOBlS 

11094.9 

sta 
9668.2 
9 7 5 7 . P  

10013.5 
10246.3 
10683.4 
10861.2 
11189.1 

s(a n v a ~  srs n v a l  st*  n v.1 st0 n V ~ I  s t a  n v s l  
9535.3 03 9535 3 ,025 9554 9 .08 '1668.3 025 9731 3 .08 
9926 6 .038 10030 5 02b 10774 8 .12 

CROSS SECTiDN R I W X  RIVER-1 
REPICB Reach-1 R5 2 5  56 

INPUT 

Manning's r. va1usn "Lm= 
5 t a  n V a l  ST* n Y.1 5 t a  n Val St. n V a l  SLa n Val 

9635.1 -025 96i7.3 +06 9782.1 -035 9855.4 .12 10000 .038 
100P9 -025 1 0 Z 1 1 . 6  . O B  

Bank 5ra: Left ~ ~ q h t  lenqths: !,eft Channel ulght coefi  conrr. ~xpan. 
9974.4  10089 320 300 290 . . . 3  

CROSS SECTiOll RIVER: RIVER-1 
RUCH: iicach-l RS: 11.519 

INPUT 

S t a  
9618.8 

9882 
lOOB0 

10154.1 
10795 5 
10B70.3 

 ant 9ta .  left ~lght ~ a n g t h s  u f t  Channcl Raqhf Coefl Cqnrr ~xpan. 
9970 10059 9 450 310 290 . 1  .3 

CROSS SECTION RIVER RTYER-1 
IIULCH. Reach-1 RS. 25 458 

INPUT 

Station E l e v a f ~ a n  Data 
S f *  Elav Sfa  

8918.1 1679 6 8934 1 
9170.5 1686.7 9320 7 
9398.5 1686.3 9487.1 
9654 9 1663.2 9669.4 
9780 5 1668.1 9825 6 
9934.3 1666.8 9912.1 

lOPlS 1667.2 10067 1 
10190 1668 10265 3 



10556.9 1668.1 105'3.8 1667.5 10583.4 1670.2 10801.9 1665.9 10294.7 1669.5 
10813.1 1664.6 10867 1664.3 10899 1667.1 10913.1 1661.1 10337.8 1664.1 
10966.1 1660.1 10989.1 1613.9 11145 1617.6 

Haiinxng's n Values mm- 3 
s t a  n "a1 St. n V a l  st* n Val 

8918.1 ,025 9616.3 ,035 9654.9 .08 

Bank st*: LaCt Rivht Lenshr: Left Charnel Bight C o d f  caner. ~ x p . n .  
9942.1 10008.7 390 380 3$0 .I . 3  

CROSS SfCTlON 81x8: RIVER-1 
RERCW: OMCh-l IS :  25.388 

INPUI 

Sflt iQn EleYAtlon Data 
St. Elev St. 

8689.2 1677.1 6188.6 
8971 1611.4 9076 

9380 1 1665.6 9305.1 
9467.9 1665 9 9527 
9625.3 1663 8 964a.5 

9106 1665.2 9721.8 
9777.3 1665 9 9782 
9918 6 1666.1 10000 
10100.7 1666.1 10236 5 

Elev St* 

83nk 5 t 6 .  L e f t  Rlqht Lengths. Left Channel Rlqht Coeff Conrr fxpm. 
9167 9 9606 3 350 360 370 .1 3 

CROSS SECTION RIVER: RIVER-I 
RE.XOi: Reach-1 RS: 25.326 

*t.t>on Elevation Data 
Sfa elev sta 

8 2 4 6 . 1  l c i r  2 6255 2 
6189 1611 1 8424 

be93 1 1670 6 6517.2 
8149 C 1861 819.  

Hannlng.r n values 
sra n V a l  St* 

e246 1 OB 8744 2 

om- 
Elev 

6669.6 
1669.2 
16i2.B 
1669.2 
16.61.5 
1661.4 
1651.2 
1660.8 
1662.9 
1662.5 
1658.9 
1660.3 
1660.9 
1656.9 
1661.2 

n m -  
n Val 

.06  

75 
sta 

8266.5 
8430.5 
8600.7 
8924.1 
9175.1 
9335.1 
9450.5 
9542.3 
4636.9 
9855.a 
9S68.6 

10083.3 
10167.9 
10281.7 
10513.8 

5 
S t a  

8913.9 

Elev 
1670.9 
1666.4 
1672 4 
1673.3 
1665 5 
1661 5 

1657 
1659 8 
1653 6 
1661 6 
1660 5 
1550 6 
1657 8 
1656.4 
1664.2 

n val 
.08 

Bank 5ra   eft Rl4ht Lenqfha L e n  channel n q h t  coeff conrr ~ x p a n  
9315.1 9e91 B 490 510 680 . i  3 

CROSS SECTION RIVER' RIYER-1  
MU(: Reach-1 RS 25.233 

nanning's n values nm- 1 
5ta D V a l  5ra  o val S t a  n val sra n val  

8536.3 .08 9111.9 025 9289.5 .035 $341.1 .1Z 

Bank Sra. L e f t  night Lengths: Left Channel R~ghi  coerf contr. cxpsn. 



CROSS SECTION RIVER: RIWB-1 
m C H '  Reach-I RS: 25 .18  

Station Elevaclon DaLa nun- 69 
s t a  El*" SLa E l e v  sra El*" S n  E l e v  Sts E l e v  

8629 1 1661 8 8720 '1 1657 3 8743 1 1659 8 7 7 9  6 1660 1 8859 3 1660.4 

~ a n k  sta:   eft ~ i g h t  ~enpths: Left c h a n n e l  s q h r  caaff conrr. cxpan. 
9 2 1 3 . 5  9187 500 4 3 0  630 .1 . 3  

CROSS SECIION RIVER: RIVER-1 
RWICH: Resch-1 ' RS: 25.0c19 

INPUT 

Station Elevation Dsta 
SCa El*" St- 

n a m ~ n g ' a  n valuer nun- 3 
st. n v.1 sra n v a l  sts n v a l  

e 5 9 3 . i  .oa 93ea ,025 9430.5 .IZ 

Bank St.: Lefr Rlghr Lengrhr: Left Channel  Right CoEff Contr. Expan. 
'1116 91130.5 430 470 530 .1 . 3  

CROSS SECTION RIVER: A t e l l - 1  
REhCH: Reach-I RS: 25.01 

INPUT 

Station  levat ti an vat. nun- 7 1  

Bank Sfa: Left Rlght lenqths: left Channel  R l g h r  Coeff Cantr. Expen. 
8 8 2 1 . 5  9223.1 410 4 8 0  5 5 0  1 .3 



CROSS SECTION 
W C W :  Reach-, 

INPUT 

Statlo" Elevation 

RIYER: RIVER-1 
RS: 21.919 

t Dafa n- 7 2  

Bank Sfa: L e f t  Right Lengths: Left Channel Righr Coeff Contr. Fxpan. 
8434.5  8709.6 460 390 350 .I . 3  

CROSS SECTIOM RIVER. RIYUI-1 
XmCH: Reach-, RS: 2 1 . 8 4 5  

INPUT 

Mamlng'S n Value. n w =  5 
5ca n vai s r a  n va1 S C ~  n val  s f a  n vsi ~ t a  n vai 

8242 8 12 8702 9 ,035 0773 9 .12 99B8.1  , 0 3 5  10038.9 .12 

Bank Sra:  Lelr eight Length.: ~ e l t  Channel R q h t  meff contr. ~ x p a n .  
8674.4  8785.7  5 6 0  490 490 . 1 .1 

CROSS SECIION RIVER: RIVER-I 
RfACH: Reach-i RS: 2 4 . 7 5 2  

INPUT 



s 6 m  -12 ae95.7 . o x  9253.7 . 1 2  9981.5 . O ~ S  10010 .2  -12 

Bank Sra:  Left Right lenpfhr: Left Channel Rlqht Coeft Contr. Expan 
8895.7 8997 850 560 4 3 0  .I . 3  

CB05S SECTION RIYER: RIVER-1 
REWI: Reach-l RS: 21.646 

I N W T  

Wannlng'r n vaiuer n"m- 5 
5Ca n Val S t a  n V a l  St* n Val 6Li n Val S t a  n Val 
8630 1 2  8 8 1 0  5 8900 2 lOD00 ,095 10119.4 .I2 

Bank st*: ~ e r t  ~ i q h f  Lengths: ~ c f t  Channel Rlght coeft cantr. ~xpan. 
9980 9 7 4 5 . 6  1 6 0  610 620 . 1 . 3  

CROSS SECTION RIVER: RIVER-I 
REXCH: Peach-l R i i :  24.125 

INPUT 



se.ch-l 
leach-1 
Reach-, 
Beach-, 
Reach-l 
Reach-1 
Reach-1 
Re**-1 
Reach-1 
Reach-1 
Reach-, 
Reach-l 
Reach-1 
Reach-1 
Ueach-1 
Re*&-1 
Reech-1 
Reach-, 
Reach-1 
Reach-1 
Reach-1 
Rc.ch-l 
RCaCh-1 
Resch-1 
Reach-1 
Reach-1 
Reach-l 
Reach-1 
Reach-> 
Reach-l 
Reash-1 
Reach-, 
Reach-1 
Reach-l 
Mach-1 
Reach-1 
Reach-l 
Beach-, 
Reach-1 
Reach-> 
~each-1 
Reach-l 
Reach-1 
Ilengh-I 
Reach-1 
Reach-1 
Reach-I 
Reach-I 
Reach-1 
Beach-, 
Reach-, 
Xeach-1 
Reach-, 
Reach-l 
Reach-1 
Reach-I 
RCBcn-1 
Reach-1 
neath-l 
Reach-1 
Reach-1 
Mach-, 
Resch-1 
Rcaoh-1 
Leach-1 
Reach-1 
Reach-1 
Reach-1 
Reach-, 
Reach-1 
Reach-l 
Reach-1 
Reach-l 
leach-1 
asach-1 
Reach-1 
Reach-l 
Eeach-1 
Reach-, 
Beach-1 
Reach-1 
Reech-1 
Reach-1 
Reach-1 
Reach-1 
Reach-1 
Reach-1 
ReaCh.1 
Reach-1 
Reach-1 
Reach-l 
R C l t C b l  
Reach-, 
Reach-, 
Reach-, 





496 
360 
zoe 
243 
361 
6 4  7 





FLOOD XYPIDRCGRIIPH P&CI(RGF IHEC-11 + 

m lDPB 
VERSI(IN 4.1 

RUN DliTE 090C100 T I M  11'23:43 

....................................... 
U 5 M CORPS OF ENCINCERS 
RIDBOLCSIC ENGINEERING CEXTER 

609 SECOND STREET 
DAVIS, W . l F O W I I I  95616 

19161 756-1101 

X X XXXXXXX wxx 
X X X  X X 

X X X  X X X 
X X XXXXXXX U X U (  XU( 

THIS PROGiWI REPlACES ALL PRViIOUS VERSIONS OF HEC-1 KHMM A5 HECl (JAN 73), RECIGS. HEClDB, iWD )eclBV. 

THE DEFINTTIMIS OF VARIABLES -RTINP- AND -RTIOR- m V E  C W C P D  Taw THOSE USED WITH THE 1973-STYLE INPUT STRUCTURE. 
THS DEFlNlTiDN OF -RHSXX- ON m-VLRD W l i S  CLUVlGW WITH REVISIONS DATED 2 8  SEP 8 1 .  THIS  IS THE FORTRAN77 VEXSTON 
NEW OPTIONS: DIV(BRW( OUTFLOW SLlBlERGEKE , SINGLE M H T  O W E  CSLCUWLTION, DSJiYRITE S M G E  EREWENCY, 
D S 5 : m  TINE SERIES AT DESIRED CSLCVLLTION INTERVAL LOSS RIITE:GREEW lWii AnPT IllPILTRATIOW 
KINENRTIC WAVE: WEN FINIIE DIFFERENCE IIIGORITHH 

HFC-I INPUT PAGE 1 

ID N pearia A ~ e a  nrsinagc ~ a r t e r  ~ i a n  m100-6.1111 
ID EOI WsrlcOpa County K O  99-45 Onglnal 05-0d-00 HCG 
ID BY stantec consulting. ~ n c  P820011146 Reuxred 10-09-00 M Z  
ID 
ID me N ?earla WP study limrtr conslrra of ~eveiai small riibvrary 
ID ultersheds LI the A w a  Fria ~ l v e r  rhia model 1s for the fururc 
I D  candir~on 100-year. 6-hour starm event. A companion model as also created 
ID far the furvre cond~tion 100-year. 24-hour storm event. Both models 
ID 100-year. 6- and 24-hour) should be referenoed for the determination of 
ID stdim event produces the highest peak dlrcnarge ,- ." 
ID Madellng a€ The watersheds 1s perfamed vr lng the fallovxng 
ID 100-year. 6-hour rainfall v l t h  FCDMC derlqn ramfall dircribut~ans 
ID ~ r e e n  r amp? LOSS ~ a i c  ~ e c h o d  
ID M I "  - 2 nlnutes  
ID Clark Unlr Hydragraph 
ID Hodifi~d Pula channel storige rouLlng 
T"  .. 
ID w a t e ~ s n ~ d  de1lneail.n performed using vscs 7 5 mnvre serzen ~uidrangic~ 

'DIAGRW 

nepth-area reduct~an factors taken from ~ a b i e  2.2 of F C ~ C  mainage 
Uellgn Hanual 
6-hr ralnfail dlstrlburhonr per T a l e  2 . 4  and Figure 2.17 of the Ynnual 

23 JD 3 3 5  0 01 

.............................................................................. 
Begin nniar Bash" 100 iunnemsd nlsh 11 .............................................................................. 

HEC-1 INPUT PAGE 2 



Yarn2ng:The energy loss war greater than 1.0 ff 10.3 mi. between Lh, currmr ."d plariavo croas a~ctlon. ThlS aay LndlcaLa 
the need for idditzonrl cross rectlon.. 

Yarning:Durlng the standard step ,terati.nr, when the as. uned vaicr surface urr .*r ew.1 t o  critics1 d.Pth. the c.lculsred 
water sarface came bacX be101 c~itic.1 depth. lhls indicates that there i s  not a valid rubcritics1 an5u.r. The 
PrOqrM defaulted t o  Critical depth. 

River: RIVER-1 Reach: Reach-, R9: 25.644 Profile: PPYl 
riarnmg:tne energy swplatlon could nor be bllmcsd rlihrn the rpxifiad nlvbar of iterations. Thc program aalccrsd the wafer 

surface that  had the leaat amount of error between computed and assued values. 
Warning:Dividcd flow computed for Lhir cross-ractlon. 
warning:The v e l o c i t y  head has changed by avre than 0.5 ff (0.15 .I. Thi3 nay indicate the need for idditional c r o t r  sections. 
werning:rhe enerqy ioar n s  presfe i  than 1.0 ft (0.3 -1. between the current and prnioua cross section.  his nay indicate 

the need far additional cross rsctions. 
warning:mring rhe standard step itrrstiona, when rlle asrunad water surface war rat equal t o  crtrlcal depth, the calcvlatsd 

rater aul-face came hick btlou critical depth. n i s  ina~catcs that mare is not s valid rubcrzr~cal inswar. rke 
progzam defaulted to critic.1 depth. 

"ore: lanning's n ~alvrr were conposlled LO a single value in me m i a  channel. 
River: RIVER-1 Reach: Reach-l 119: 25.58 Profile: PFY1 

Narning:Divided flow -put-d for this crosa-oection. 
Yarnln9:The energy iasa was greater fhan 1.0 ft 10.3 .I, between the current and previous czars s e c t ~ o n .  ?his may indxcate 

the need for additional cross secrions. 
Note: nanning's n values Mere cosposl?ed t o  a single valve in the main channal. 

RlYer: RIVER-1 Reach: Reach-1 RS: 25.519 Profile: PPlll 
uarniag:rhe enerqy loss was greater than 1.0 ft 10.3 11. between the cvrrenc and prauiou. cro,s section. ~ h i r  m y  indlcare 

the need for addrtlonal cr... ,errion.. 
River: RIVER-I Reach: Reach-l RS: 25.1158 Profile: PFUl 

Warn1ng:Diuided rlou conputad for this ciars-s=crion. 
Warning:The vclocity head has changed by mere rhan 0.5 ft 10.15 m l .  Thir may indicate the need for additional cross sections. 
warnxng:~h~ conveyance ratio lupatrcam conveyance divided by dounsrrea conveyanccl is less than 0 . 7  or greater tnsn 1.1. 

This nay indicstc =he nscd for additional creos ssctronr. 
Yainin4:The energy loss war qreUe1 than 1.0 ff 10.3 m1. between tho current and praviova cross section. Thir nay indicate 

the need for additional CID~I sections. 
River: RIVER-I Reach: Reach-, RS: 21.388 Prof i l e :  PPUl 

Wamln9:The energy cquatlon could not be balanced within the specified number of iteratxonr. the program used srirlcal depth 
for the racer aurface and cantlnuad on with the calculaCionr. 

Warninq:DiYided flow Conpuled far Lhia cra.8-section. 
Warnin9:The energy loas was greater than 1.0 It 10.3 at). between the current and previous cross section. Thia rnay indicate 

tha need far addirlanai cross sectl0~4. 
Warnlng:Durinp the standaid step itersiienr, when the aravned uarer surface war set equal to crit~cal depth, the calcviated 

wafer surface came back below critical depth.  his Indlcstes that there is not a valid subcrirzcal answer. me 
program dsfaulred to critical depth. 

River: RIVEP-I Reach: Reach-l RS: 21.326 Profile: PP*I 
Wern2ng:The energy equrrlon could not be balanced vithxn the specified number of iterations.  he proqra used critical depth 

for the water surface and cantlnued on vlth the caicuiations. 
W.rning:The velocity head has changed by more than 0.5 ft 10.15 ml. Ihis may indlcare the need r o r  add~ilonai cross ssclians. 
Warning:The energy lo== war greatex than 1.0 ft 10.3 mi. between rhr currenr and prevlaus moss rect ian.  This may Indicate 

the need tor sddit:anal ciass lectlanr. 
Waming:DurAna the rrendard step lrerations, when the aasvned r a t e r  sur.'acc war net eqvai to crlflcal depth, t h e  calculated 

water luxface came hack balou srirrcal depth. ?his lndicares that there 1s not e valid SUbcrlrical answer. me 
program defauited to critical depth. 

Xlver :  RIVER-1 Reach: Reach-? RS: 25.i33 Profile: PFUl 
Warnln9:The enerqji lass was greater rnan 1.0 fr (0.3 ml. between rhe current and prrviour cross aecrlon. rhir may i ~ l c a t e  

the need for additLana1 crass $action=. 
i l lver: RIVER-1 Reach: Reach-l R5: 25.18 Prof i le:  PFYl 

Warnln9:Divided flaw computed far Phil craJ3-Sscrion. 
waCn1ng:Ihe velocity head has changed by mare than 0.5 ft 10.15 m). ~ h i r  may indieate the nsed for additional cross sections. 
Warnm9:The energy lase was grearor rhan 1.0 ft 10.3 mi. between the currenr and prevxou. cross 3ec:lon.  his n a y  indicate 

the need far addllianrl cress sections. 
River: RIVER-1 Reach: Reach-1 RS: 25.0% Profile: PrYl ~~~ ~~ ~ 

Warnin9:lhe energy equarlon could not be balanzed virhln th* specifxed nuiMer of iterations. The program vrcd critical depth 
far the ware. surface and contxnued on with the calcularlons. 

n u n i n g : ~ h e  velocity head has changed by more ~ h a n  0 . 5  ft 10.15 n l .  1h1r may indicate the need fox addirlonsl crorr rect lonr .  
uarn~ng:rhe energy lass wan greater rhan 1.0 it 10.3 .I. between the current and preuiou. cross z e c t ~ a n .  I ~ I J  may indicate 

the need for ddditional cross stctians. 
warninq:~uring the arandard +rep ircrarions, when the airuncd water rurraee r s r  set equal t o  cziii~e1 depth. the calculated 

water surface came back below criticel depth. ~ h l r  l ~ i c a t e s  that there is nor a valid subcritical anauer. m e  
program defaulted to critical depth. 

River: RIVER-1 Reach: Reach-1 a5: 25.01 Profile: 
wam2nq:~he energy loss was greatsr than 1.0 f t  10.3 mi. between the current and pzeuiaus crass section. ~ h l r  may indicate 

the need lor additional cross sections. 
Note: uanning.5 n valves were compoaited r o  a single value xn the msln channel. 

River: RIVER-1 Reach: Reach-l RS: 24.919 Profile: PT#l 
Y.i"lng:DiYid.d flow Compnted f O .  Lhi. CrOI.-.eCLl.n. 
Wsrning:The conveyance ratio lupacrcam conveyance divided by dovnstrea. conveyance) 2s less rhan 0 . 7  or greater fhan 1.4. 

Thlr nliv indicate Che need for additional cross sections. ~~~~ ~ 

warning:rhe enskgy loas was greater *an 1.0 rt 10.3 m, .  bewean ihe currenr and previous cr0.s section. ~ n l r  may indicate 
the nscd for iddxfianal crorr sections. 

River: RIVER-1 Reach: Rmach-I RS: 24.845 Profile: PFWl 
Warnin(i:Dlvidsd flow camputad for this cross-section. 
wainin9:Thrr velocity head has changed by more than 0 .5  ft 10.15 m l .   his may indicate the need far additxonnl cross sections. 
Warnin9:The energy lass was gisater than 1.0 f r  10.3 n). betwean m e  cuiranr md previous cress sectian. Rlis m y  indicate 

the need for addltienil Cross 3ecLions. 
Note: Manning's n valuer were conposited to a single value in the m i "  chmnel. 

R1Yer:  RIVER-, Beech: Reach-l RF: 24.752 Profile: PFUI 
H*mlng:Divided flow cowufed fox this crosa-section. 
nirning:~he velocity head haa changed by mrc rhan 0.5 ft 10.15 .I. ~ h ~ s  may indicate the nssd for additional cross sections. 
narning:~ha energy 1038 was greater than 1.0 ft (0.3 .I. betwren the current and prcsioua cross rectxan. ~ h i r  nsy lndiclte 

the naed for additional crorr sections. 
R ~ v e r :  RIVER-I Reach: Reach-l RS: 2a.646 Profrlc: PP*I 

Warning:DiYided flow computed for this cross-r@Cfion. 
Warnin9:The canveyance ratio luprtream conveyance divided by d o m r t r c m  conveyance, is less fhan 0.7 or greater rhan 1.4. 

This may indicare the nsed for additional czasl  sections. 
Warnin9:The energy loas was greater than 1 . 0  fr 10.3 .I. betusan the current m d  preuions czass sscrion.  his nay indlc~rc 

the nEed for additional 0ro.s ,ections. 
River: RIVER-1 RCLC~: Reach-1 US: 24.525 Profile: PFel 

Yarning:Divided flov colnpura.3 for t h i s  cr0r.-section. 





wain'ng:~hc conveyance ratlo (uprrream conveyrnce dxvidsd by domsrrra. conveyance) is less rhan 0.7  or greater th-n 1.4. 
Thlr nay indlcate the need far tdditlonal cross sections. 

Wsinlng:The energy loas was greafer than 1.0 ft 10.3 mi. M L r e e n  the svrrent and prcvrour cr~sr section. This may lndlci lre 
the n e ~ d  for addirimsl cross rsct%mn%. 

bote :  Mannlnq'r n values were conpaslfed t o  a single value in the m i i n  chennel. 
Rlver: RIVER-, Reach: Reach-1 RS: 27.604 Profile: PF#l 

~arnlng:~zvided tiow cornpnted for t n l a  cross-sectzon. 
warninp:~he c~nveyance ratio iupsrrea  conveyance divxdrd by domstream conucyance~ is less than 0.7 or greater ~ h a n  1 . 4 .  

Thl3 m y  indicate the need for additional cross .ections. 
*iarn~ng:~he energy loss was greater than 1 . 0  ff 10.3 m i .  betreen the current and prcviaus cross secrion.  his may indicate 

the need f.,r .dditi~r.ai cross sections. 
Note: Mannlnp's n values were comporlted to a single value in the main channel. 

Rlver: RIVER-I Reach: Rcach-l RS: 27.502 Protrle: PFXl 
warning:?he energy equation could not be balanced within the ,pecir~ed nunbe* of iterations. m e  program vsed cr~ric.1 depth 

fer the rarer ruttssc and conrlnued on vlrh the  caleulatzons. 
Yarning:Ihe velocity head has changsd by more than 0.5 ft 10.15 m1. Thlr may indicate the need for additional crosa sectloor. 
narning:~he energy lor. was grsater than 1.0 it 10.3 ml. between the currenr and previaua crass sscrlon. rhlr may ~ndicare 

the need for additional cross ~ectians. 
Narning~hir~ng the standard .rep iterations, m e n  the arsuned rater surtacc war set equal to critxcal dapth, the calcularcd 

water surface cam* back below crltlcai depth. ~ h x r  indicates that there i r  not a valid subcrirlcal ansrer. m e  
program defaulted Lo crirlc.l depth. 

Note: Harming's n valuer vere composlred La a single valve in the  rain channel. 
RIVeI: RIYER-I Raach: Rench-l RS: 2 7 . 4 1 1  Proflie: PPXl  

warn1ng:~he energy squation could nor Qe belanced within the spcciflrd number DL itecations.  he proginn used critical dcprh 
far the water surfrce and conrlnved on with the calcuiatlons. 

larnLng:Dlvided flow computed for t h l r  crosl-section. 
warn:ng:~he veloclry head has changed by more than 0.5 e f  10.15 mi. Thia may indlcare the need for additlanai cro.3 rections. 
warn1ng:~he energy loss us3 greater rhan 1.0 ft 10.3 m .  between the cvrrsnr and previous cross secrion. ~ h i r  may mdlcaie  

the need for additional crass recrionr. 
Warniaq:Durzng the standard r f e p  iterations. when the assuned water  surface war rrt equal to criticel depth. the calculated 

racer surface came back below crirical deprh. ~ h l s  >ndicatLI that there 1s not a v a l ~ d  subcilrlcsl anrver.  he 
program defaulted to crirlcai depth. 

River: RIVER-1 Reach: Reach-, RS: 27.366 Profrle: PF81 
tor this crasr-sect~on. 
:hangad by more chon 0 . 5  fC 10.15 ml, This may indicace The need for addirionai craas secflons. 

uarnlnq:~hc energy loss vap greater than 1.0 ft 10.3 .I. between the curieni and previous cross section. rhls ray lndlcsie 
the need tor eddlrlonal crass lecfions. 

Note: Hannlnq's n valves vere sompvslfed La a singie value in the main channel. 
River: RIIZR-1 Leach: Xesch-l RS: 21.32 Profile: Pel1 

Wa1ninq:The energy cquatlar, could not be balanced uithin the speclfled nwnber of lteratlons. The pi~gran used ciltlcal depth 
for  rhe vatex surface and conrlnved on with the cslcu~arians. 

Warn>ng:Dlvlded iiou ramputed far rhla cross-rec:xon. 
iiarninq:The velocity head ha: changed by mare rhan 0.5 ft 10.15 m i .  I n % s  may indlcace the need fmr additional craas sccilons. 
warnlng:~he energy iasr was grearer than 1.0 fr 10.3  nl. between the cvrrenr and previous cross necrlon. ~ h l a  nay indlcare 

:he need for ~ddliional cross seci1ar.r. 
warnisg;~ilr~ng the standard srep irerationo, when rhe assumed water aurface was set equal t o  ciitlca~ depth. the calculated 

w r t e z  ~ v r f a c e  same back below crlflsal depth. Thlr indicates char there is noC s valid aubcrirlcal answer. The 
pzogram defaulted to crirlcal depth. 

~ o c e :  ~ a n n ~ n q ' ~  r. vaiues were c o w a r ~ t e *  to a olngie value in the main chmne:. 
Rlver: RiYEi-; reach: Reach-, PS: 27.261 Profile: PF#i 

Warr.ing:The e n e r g i  eqvafian could aoL be balance0 vlthir the specitled niimbei of iterations. The program used c r ~ r ~ c a l  depth 
f o r  the  water surface and cant~nued on with the cmlcuiarlons. 

~ ~ 

Warnln9:OLvlded flow computed tar thlr crosl-acction. 
Warnrnq:The Velocrfv nead has changed by more than 0.5 I t  10.15 m1. This may indicate the need far addirlonai cross stctions. 
Warning:lhe energy loss w a r  greater than 1.0 ft 10.3 ml. between the currant and pzeviauo cross section. ?has m y  lndisate 

'CZ1LI"S. 

cons. when the assumed rater surface was set equal ra ciiticil depth. thc calculatad wafersurface came bacitbelov criLicnl depth.  hi^ lndlcaLer mar nor a rub=rlflcai 
iZiCdl depth. 
cornposited t m  a slngie v a l v e  in the maln channel. 

~- ~~ 

I: RIVER-1 Reach: Reach-, RS: 2 7 . 2 2 6  Proflie: PF81 
Weinlng:Dlvidad flow computed fox this c r o s s - r e c t ~ o n .  
Warnin9:Ths velocity head has changsd by more than 0.5 f i  1 0  
Yarning:lhe conveyance ~ a t i a  (upstream conveyance divided by 

Th.3 M Y  indicare the need for i 

D I .   his may lndlcate 
msfiean,   conveyance^ 1s 

iddirianal cross section.. 
warnin9:The enekgy loss was greater rhan 1.0 f r  10.3 .I. between the cutrent and previou. ctors  *action. T ~ L S  m y  indlcaic 

CIOSS SeCZlOnE. 
Eomposlted to a single value in the main channel. 

~- ~ 

Rlver: RIVER-, Reach-l RS: 27.169 Proflle: PP41 
Wam2"q:Diuided flov conputsd for this cress-section. 
HaInina:The conveyance ratio (upstream conveyance divided by domsrrram canveyancel is lea. than 0 . 7  or greater than 1 . 4 .  

~ h i r  may indicace fhe need far sddltionai cioas rectzans. 
Warning:The energy loss ura groater than 1.0 ft 10.3 nu. bstvcen the current and previous cross section. ~ h l s  may indicate 

the need for addit~onal cross sectlonr. 
River: RIVER-, Reach: Beach-1 R5: 27.106 Protile: PFI1 

Wamlnll:Divided flow con~ufed for ihi. cross-section. 
narninq:~he enerqy loss was greater than 1.0 f r  10.3 m i .  bervsen the current and previous c ioss  section.  his fney indicate 

the need for additional cress sections. 
~ o t e :  ~anning's n vaiues urre cornposited to a single value in the main channel. 

R I Y ~ ~ :  RIVER-I ~ s a c h :  ~aach-I RS: 27.008 Profile: PCHI 
Warnin~:~ivided flow comured for rhlr  cross-section. 

sectlo". 

section. 

Th15 m y  

This may 

lndlcare 

indicate 

warning:~~vxbed flaw conputad for fhls CIOII-zectmn. 
warning:~ne velocliy head has changed by more than 0 . 5  ft 10.15 mi. rhir may ~ n d ~ c a t e  the need for additlonai cross 
warning:~ne energy loss war greater than 1.0 f t  10.3 a) .  berreen the current and prcvlcu$ cross s e c t ~ o n .  ~ h i r  may indicate 

the need for additlonil czosr rectlans. 
Note: Wanning'a n values vere cowosired to a linsie value in the main channel. 

RAVCT: LIVER-1 Reach: Reach-l RS; 26 .115  Profile: P F t l  





progrem defaulted TO crxr~cal depth. 
River: RIVER-) Reach: Reach-1 P3: 30.1 Profile: EFll 

Yllmi"g:Dl",dcd flow conputed for thl. cross-section. 
warnlnq:mc velocity head has ~shrn.e by more than 0.5  t r  10.15 m i .  ~ h l r  may tndrchtr the need tor additional cross sect~mnr. 
Wam1ng:The enerpy loss was qteater rhan 1.0 et 10.3 mi. between the currmt and previous cross recf~on. ~ h i a  may indicsre 

the need far .dditLonal cross recrionr. 
River: RIVER-1 Reach: Peach-l RJ: 29.05 Profile: s F # l  

~ a r n i n g : ~ t i e  energy equation could not be balanced with=" the specified n e i  of itexarions. 'the program used crirlcal depth 
for the water surface and continned on with the calculslianr. 

warning:~h= energy 1a.a was greater than 1.0 fi 10.1 m l .  herreen the current and pr=viour cross section. =his may indicate 
Lbe need for additional cmss aecflons. 

w ~ z n i n g : ~ u ~ ~ n g  the otindaxd step iterations, when the asamad water surface w a r  act ermlil t o  critical depth, the calculated 
w a t e r  surface came back b e l w  crztical depth.   his indicates that there is not a valid svbcritical anwer. ~ h c  
program defaulted to crltisal depth. 

River: RIYER-1 Reach: Reach-l RS: 29.77 Profile: P F l 1  
Yaming:Olvlded flow computed for Zhls cross-aecfion. 
narning:?he energy loss was greater than 1.0 ft 10.3 nl. between the currmt and previous cross aection.  his nay ind~cate 

the need far additional cross sections. 
 ore: ~ a n n ~ n g ' a  n values were cornpollred to a sinqie value in the main channel. 

Rluei: RIVER-1 Reach: Reach-l RS: 29.72 Profile: PFY1 
warnlng:~he velocity head has changed by mom fhsn 0.5 fr 10.15 m1.   his may indrcate the need for addlrlonal cross section*. 
Yaming:The conveyancr r a t l o  lupatream conveyance divided by domstr rm conveyancei ia leas rnnn 0.7 or greater than 1.4. 

Thi* may indlcatc the need lor edditianal cr0.s rectionr. 
River: RIVER-I Reach: Reach-1 RS: 29.115 P~afile: PBll 

Note: Hornanrun, anavei a r  nor valid if the varer aurtase io above the lo* chord or if there is *el= flaw. me momeniw 
answer has been dxrreqarded. 

RIYer: RIVER-, Reach: Reach-) RS: 29.715 Profile: PFXl Upatieam 
warnlng:~hs uelccxty head has changed by narc fhan 0.5  ft 10.15 mi.  his may indicate the need far add~tion.1 cross sections. 
Wirrning:The energy loss was greater than 1.0 ff 10.1 mi. between the current and previous srorr section. ?hi3 may itldlcate 

the need for adalrianal cross rect~ans. 
ilver: RIVER-1 Beach: Leach-1 11s: 29.715 Frofile: PrY1 DomrLraam 

ua inmg:~he  compaaits ~annxngs n value for the channel was larger rhan ?he largest entered n value ox smaller than the 
Iaallesi enreled n value.  

Note: Mannlnq's n valves were cowoaited to a rlnqle value in the main channel. 
RlueI: RIVCR-1 Beach: Reach-l RS: 29.71 Profile: PFYi 

Warnmg:TDe ve1c:icy Dead has changed by M T L  than 8.5 tt 10.15 "1 .  'thl* may lndicate the need tor additional o o r r  aectiano. 
Warning:The energy loss w a r  greaeer than 1.0 fr 10.3 mi. berveen the cvrrenr and prevlour cross section. ~ h l s  may ind~care 

the need f o r  addlilonal cross recr lanr .  
Note: Yanning'r n valves were composlted LO s .Inglc value 1" Che w i n  channel. 

River: PIVCR-1 Reach: Rsach-1 RS: 29.661 PlOfiie: P F l 1  
Yamlnq;Divlae3 iim cmputed for this crol3-section. 
Naxn:ng:Thc vela;lty head has chenqad by more than 0.5 fr 10.15 mi. Thls may indicate tbe need for additional cross rccti~nr. 
narn1ng:~he conveyance ratlo lupatream conveyance divld-d by downsfceam conveyance) 1s less rhan 0 . 1  or greater rhan 1.1. 

Thx5 nay indlcaie the need tor addirional cro3s 3actlons. 
warn~ng:~he enerr, 105s was greater than 1.0 t f  10.3 mi. berveen the current and prevlour cross section. rhis nay 2ndicatr 

the need for addltlonal crorr scct~ans. 
tiote: M.nnlno'r a "aluF. were compa.1t.d to a single value il the main channel. 

Rlver: RIVCR-1 Leach; Reach-i RS: 29.601 Profile: P P l l  
War3lng:DivLled flaw COmpYred for thia cross-sectlon. 
Warnlna:The energy lass war greater than 1.0 ff 10.3 n,. between the currenr and piev~ovs crass aectian. rhir nay indicate 

fhe need f o r  additional crass aec i ions .  
~ o f e :  Manning's r valves were cornposited to a slngie v a l v e  zn the main channel. 

Rlvez: RIbTI-1 ieii:L: Leach-l Rs: 29.53% Profile: PF*I 
Warn1ng:The enerqi equat~on could not be balanced vithln the specifled n m e r  at i~crationr.   he program used crxticai depth 

tar The rater  surface and conflnued on With the calculation,. 
Warnlng:Ol?lded flaw coneuted far thls cross-aecr~on. 
Warnm9:The ve?cilcv head has Manged by more rhan 0.5 ft 10.15 ml. Thir may lndicare rhe need tar additional craaa rcctions. 
Wainln9:The energy loss was greatex than 1.0 tr 10.3 ml. between the current and prev~ous cross section.  his nay indicate 

LDe need tar additional cross sections. 
Waxnin9:DYrlng rhe standard rfep iieratiana, when the assumed water rurtasa was set equal io critical depth, the calculated 

r a t e r  rurface came back below critical depth. This indicates that there 15 not a valid rubcriLlca1 answer. The 
prowam defni;lted to crielcal depth. 

River: RIVER-I l each:  Reach-1 RS: 29.493 Profile: PFYl 
Warninq;The conueyance ratio lupstream conveyance divided by downstream canuryance, is less inan 0.7 or greater than 1.1. 

Thl5 .a? l n d l c n l c  the need for addltion.1 crass recr,ono. 
Warninq:The energy loss war greater than 1.0 f~ 10.3 mi. between the cviieni and previous cross section. ~ h i r  nay indicate 

zhe nee* f o r  addriional cross secc,on.. 
Note: "snninq's n value.  were conposited La a single value in the main channel. 

~luer: RIYER-1 &each: ~each-I RS: 29.387 ~rofilc: em, 
waining:~lvided flow computed for rhis cross;-rectxon. 
warninq:~he conveyance rario lvpstrcsm conveyance dlvidod by downatreem canveyancel is i e ~ r  rhan 0 . 7  or greater thin 1 . 4 .  

mro nay indlcarc the need far additional crorr sectionz. 
Rlver: RIVER-1 Reach: Reach-) RS: 29.351 Prafiie: PF#l 

Wainln~:~ivided flow c~mpvred for this czasa-section. 
Yarnin9:The velocley head has changed by more than 0.5 fr 10.15 mi. ~ h l s  may lndicare the  need far additional crass ssctionr. 
narnin4:The enerw 101s Mas (~rcetez than 1.0 ft 10.3 m i .  berresn ths current and preuiaus cra.3 section. mia may indicate 

Lhc need f o r  .ddlrlonal cro,. section.. 
Note: Manning's n valuer were canpoaited to a rlngle value in the maln channel. 

RIYer: RIVER-I Reach: Reach-, RS: 29.258 Proflle; P F l l  
Har"lng:OlYided flow C0np"Lcd for Chi. CIO*.-.CCtion. 
Warnin4:The velaclty head has changed by more than 0.5 tf 10.15 nrl .   hit; may lndicate the need for addltiansl crass 
Uarninq:The energy loss war greater than 1.0 rt 10.3 mi. bcrveen the current and previous cross aecfion. ~ h i *  may indicat. 

the need for additional cross sectlans. 
Note: Hannrnq'r n values vsre  conpolirsd t o  e llngle valve in the main channel. 

River: RIVER-1 Reach: Reach-1 RS: 29.13 Profile: PF#I 
Yalning:D1Vlded flow ComYTCd for this cross-section. 
Yarn1nq:The conveyance iatia luprrream conveyance divided by doun.trcarn conveyance) IS leer than 0 .7  or graatez than 1.1. 

TDIS may ind~care the need for edditianai cross arcrionr. 
warnln9:Thr energy loss war greater than 1.0 ft 10.3 nl. between the currant and previous czoss section. rhis m y  indicate 

the need for additional cross sections. 
NOT*: nannlng's n values were compposlted to a szngle valve in the main channel. 

Rlvcr: RIVER-I Reach: Reach-1 RS: 29.012 Profile: Pr#1 
w&rninq:~he energy ewarxon could not be balanced within the s p ~ ~ i i i ~ d  n m e r  of irerarrons.  he program usad critical depth 

for the vatex  rurface and continued on w f h  the calculsrims. 
Waming:The valoclry head has changed by mrc than 0 . 5  ft 10.15 a!. Thl. may indlcate the nerd for addxtional cross sections. 







Yarning:Ihe velocity head has changed by more Lhsn 0.5 fc 10.15 mi. Zhlr u y  lndicate the Drsd for additionel cross sections. 
wmninq:~ne conveyance ratio lup=freu canveyanco dlvldcd by dounstreapl conveyance1 1s less than 0 . 1  or 9r.ar.r than 1.4. 

~ h i 3  m y  ~ndisatc the need for additional crass sections. 
Yarning:The energy loss was greater than 1.0 ft 10.3 .I. becueen the current and previous cross rectwn. This m y  indicate 

the need for addlrional cross sectLon.. 
~ 1 v c r :  RIVER-1 ~oach: aeach-1 RS: 35.28 Profile: PF~I 

warning:~he energy s w t i o n  could nor be balanced rlthin the spacifl=d nllmber of iterations. The progrm selected the water 
ru~face t h a t  had the laazt mount ef error between computed and .$sued values. 

warnlng:Ihe energy lost uaa greater than 1.0 ft 10.3 m 1 .  betwarn the surxent and previaua cross section. ~ h i r  may indicate 
the need for additional c.0.. ,ccti.ns. 

h'amln9:Durlng the standard step iteratlanr, when thc a s s u e d  water surface was set =qua1 t o  critical dspth, the c*lculstcd 
l a t e r  svrface cam back below critical depth. This lndicares that there 1s not a valid ~vbcritrcal answer.  he 
program defaulted t o  crit.ca1 depth. 

Rlver: RIYUI-1 Raach: Reach-1 RS: 35.24 Profile: P m l  
Yai-ning:lhe energy squation could nor be balancsd rithin the spscifi-d n w e r  of iterations.   he progra. used crlricai depth 

fox the rater svrface and continued on with the c~l~ulations. 
Warnlng:Dlvlded flow canpvted Far Lhls cross-sectlo". 
Warnin9:The velocity head has chsngsd by more than 0.5 fr 10.15 m l .  This may indicate th. need for additional cross scc~ianr. 
warning:~he energy lola war greafez than 1.0 f r  10.3 w .  brtrc=n ~ l e  current an6 previous cross s e c t ~ o n .  ~ h i a  may indicate 

?be need tor iddztional crass s c c t ~ a n r .  
Narning:During the standard atep iUcratians. when the assued water rurfaca was set equal to critical depth, fne calculated 

water  surface came back belov crlilcal depth. This lndicstcs thar there is nor a valid subcritlc*l answer. ~h~ 
pr04x1m defaulted to Critical depth. 

River: RIVER-I Reach: Reach-] RS: 35.18 Profiie: P F X l  
warnxng:~~vld=d flov computed for this cross-rectian. 
warning:~be energy l o a r  us. greater than 1.0 ft 10.3 m). between the current and prevzous crass reerxon. =his m y  indicate 

the nccd ror addiflonal cross secflons. 
RIYel: RIYER-1 Reach: Reach-l RS: 35.15 Profile: PFYl 

Warningiolvided flov cornputad for this cross-rect~an. 
Uarnin9:The anerqy laas was greater than 1.0 ft 10.3 .I. between the current and pxevious cross section.  hi. may xndicate 

Lhe need for additional craSs secflons. 
Olvei: RIVER-, Reach: Reach-l R S :  35.09 Profile: PF#1 

Uerning:The enersy loss we* wearer  than 1.0 ft 10.3 mi. botwt~m the cvrxent and P~SVLOY.  CIOSS section. ~ h i r  may indicate 
the need for ildaitlanal cross sections. 

Rlver: RIVER-1 Roach: Reach-, R.5: 35-01 Profile: PFYl 
Warnin9:TDe energy loss was greatex rhan 1.0 It 10.3 m). between the current and previous crass s r c t l o n .  ~ h i r  may indicate 

me need for additlonal crass sect~ons. 
ilvcr: RIVER-1 Leach: Reach-, RS: 34.92 Profile: PFn1 

Warn1ng:me uelac lc?  head ha* changed by more than 0.5 f i  10.15 nl. This may indicate ehe need tar additional cross r e c f ~ ~ n r .  
warn~ng:~he energy loss was greater zhan 1.0 ft 10.3 nl. between the curlent and previous cross secilon.  his nay indicate 

the need tar addlCxonal cross rectlons. 
River: RIVEL-1 Reash: Resch-l  RS: 3 1 . 8 8  Profile: PFli 

Warnlncl:DLvlded flow computed for thin cross-section. 
warn:ng:?he ueloclcy head his changed by mare tnan 0 . 5  f t  10.15 mi. ~ h i o  may indicate the need for addirlonal crass rPcriona. 
Warn1rq:The energy losr war greater than 1.0 ft lo.? ml. between the current and prevlaus crass section. This may indicate 

the need t o r  add2t~onal cross section.. 
Rlver: RIVER-1 Reach: Reach-l ES: 1 4 . 8 3  Prof~le: PFXl 

wariling:lhe valoc~t). head has changed by mare than 0.5 r e  ( 0 . 1 5  nl. Thrs may indicate ?he need far add~t~onai cross section,. 
Warninq:The conveyance rarle !upscream conveyance dxvided by downstream conveyance, AS lsra than 0.7 or greater than 1 . 0 .  

This may lndicare the need for additional cxosr sections. 
Wnrr.ing:~he energy lass w a r  greater than 1.0 ft 10.3 nl. between the current and prevl-us crass section. This m y  ind~care 

the need for addlrlonal cross rectlonr. 
R ~ v e r :  LI';EI-: Reach: Reach-: RS: 3 a . 1 3  Profile: erll 

Warning;Ihe velacity head has changed by more than 0.5 ft 10.15 mi. This m y  lndlcare the need for additxanal cross sections. 
warnlng:mn energy lass was greater than 1.0 ft 10.3 mi. between the cvrrenf a d  previous cross seckion. ~ h i a  MY lndlsare 

the need for addlrian=l cross aecrionr. 
River: R I E R - ?  Reach: Reach-1 PS: 34.63 Profile: PF81 

Ya:n~ng:The energy loss was greafer than 1.4 fr 10.3 mi. between the cvrr~nt and prevlnus crass sccrlon. Thxr nuy indicate 
the need for addrtlanal crors sections. 

~ l u e r :  RIVER-1 *each: ~erch-1  as: 34.5a Prafrxe: PFOI 
Warnln9:The energy lors was greater rhan 1.0 fL 10.3 ml. between the current and previous cross section. mi, may indicate 

the need for rddxf~anal ciorr aectians. 
River: RIVER-1 Reach: Reach-1 RS: 31.45 Profile: PFll 

wilminq:The conveyance ratio lu~stream conveymce dlvlded by dounsneam conveyance) l a  less than 0.7 or greater ihan 1.4. 
~ h l s  nay indicate the necd for additlon.1 n o s 3  aectlcns. 

warnlng:?he energy loss was greater than 1.0 ft 10.3 mi. bcrveen the current and previous E ~ B S  S ~ C L ~ O ~ .  ~ h i o  may indicate 
the need for additional cross secc~ana. 

Rxver: RIVER-I Raach: Reach-l RS: 34.36 Profile: PFXl 
Uarnln9:TDe velaclry heed has changed by w r e  than 0.5 it 10.15 mi. This may indicate the need for additional crorr recriona. 
ilarnlng:The conveyance ratio lupstrem conveyance eivrded by downstream convcyancei 13  lass rhan 0.7 or greater than 1.4. 

~ h i r  may indicate the need for additzonal cross rectionr. 
Warn1nq:The energy lor8 was greater than 1.0 ft 10.3 n l .  between the cvrrenr and previovs cross section. ~ h i r  may indicate 

the necd for additional crora aeerions. 
~ i v e r :  RIVER-> ~each: ~each-1 RE: 34.27 ~zofiie: P P # ~  

Wamln9:The velociey head has changed by w r e  than 0.5 fi 10.15 mi. This mry indicate the need tor sdditimal cross sections. 
uaming:The energy loss *as qraater than 1.0 fZ 10.3 ml. beireen the current and prevlovs croaa acctlon. This may indicate 

the need for addlflonal cross sections. 
River: RIVER-1 Reach: Reach-1 : 3 . 9  Profile: PFYl 

Wamlng:The energy loas was gresler than 1.0 fr 10.3 nl. bcrveen the current m d  prrvlous croas saction. This nay ~ndicate 
the need for additional cross sections. 

River: RIVER-1 ~eech: Reach-1 RS: 34.08 Profile: ~ r n l  
Wsming:The velaciry head ha3 changed by more than 0.5 ft 10.15 mi. This nay indicate the naed for additional cross 
Yarning:me energy lors urs  greater tnan 1.0 ft 10.3 al. between the current and previous cross section. lhir may indicats 

the need for adbltlonal crass sections. 
River: RIVER-1 Reach: Reach-1 RS: 33.98 Profile: Pr#1 

waming:~ivided flov mmpuZDd tor this cross-secxion. 
Warninq:The velocity head has cMnged by nore than 0.5 f~ 10.15 m1. This may indicate the need for addition.1 crass iccrions. 
Warn1ng:The cneiqy l o r *  war greater than 1.0 ft 10.3 m1. herween the current and pzeulous crass 9ecrion.  his nay tndicatc 

the need for additional crorr recfxona. 
River: RIVER-1 Reach: Reach-1 RS: 33.89 Profile: PSI1 

Yarninp:~he vcl~cily head has changed by more Than 0.5 ft 10.15 m1. This may indlcare the m s d  for additional cross section.. 
Yarnm(i:The conveyance I a n 0  Iuprfrean conveyance divided by dounstream conveyance1 rr less fhan 0.7 or greater than 1.4. 

This may indicarc the need for addlrlonal cross sections. 
Warninp:The energy loss was greater than 1.0 ft 10.3 mi. between the current and prcvimvs cross zectlon. This may indicate 

the need for addirlonal cro.5 section*.  



ERRORS YP3NINGS AND NOTES 
Errors Marninw and Yotea Car Plan : CC EDS 

Rlver RIVER-1 8cach Reach-1 RS: 36400 Prolxle PFW1 
warnmg ~ h s  veloclry head has changed by mare fhan o 5 ft 10.15 nl .  This m y  indicafe the nsad for addlt~onal crass secrinns. 
warnxnq rhe snergy losl was greater than 1 o ft 1 0  3 mi. between the cvrrcnt and previaur cross a ~ s t i l i n  T ~ I P  mej indxcate 

the "red fez addlflonal crass .action. 
RLutr: RIVER71 Reach. Reach-1 RS. 36310 Profile: PfXl 

wsrn~ng ~ h s  energy equation could nor be balanced within tha rpeclfied rider af 1teratim.s The prosram used critical depth 
for the uarsr aurracc and continued on With the cslculafion.. 

Rarnlng The velocity head has changed by nore Chan 0 5 If 10.15 ml Thlr may indicate m e  Deed tor addiilonal cross rectlms 
warning %'he energy 1o.s #a= qreifer than 1 0 ft 10.3 m i  bervssn the current and previous crssa section. ~ h . 5  may lndrcare 

the need for addltion.1 crass sections 
warning ~vrtng =he standard step ~teratlonr, vhen the aeawad water surface var set  s w a l  to rritical depih, ihe calculated 

wtsr surface cam* has% balov ciitlcal depth This indbsater that there 13 not  a valid rubcrrtical answer. Tbe 
P"4C" defaulted t o  crlrlcai depth. 

River. RIVER-1 Reach Reach-1 115' 36230 Profile Pfll 
Yarnlnq m e  uelo<lly head has changed by msre than 0 5 fL l(1.15 m i  This may indrcrte the need for addilxonal cro.5 seerions. 
wainlng   he energ) laas ua+ greater Than 1 o t r  ( 0 . 3  mi berlseen the current and pre~xous cross $ecr~on_ ~ n i s  may ~ndicate 

The "=ed f u r  addlrlonal cross ..ctisn.. 
RlveI. R I E R - I  Rraoh *each-l RS 36180 Proflie PTU1 

nafnlng  he velaclty head has changed by t o r s  than o 5 r i  10.15 m1 ThLr nay rndicate the need for LMlrlanal cress sectxons. 
uirrnmq   he conveyance rifro iup~trean canvcyance dlv~drd by domstrean c~nveyancei i s  lera than o 7 m greaier than i 4 

Thlr mav rndlcate the need for additxansl crass l c c ~ x i l n s  ~~ ~ ~~~~ -~ ~ ~ ~ - -  

Warnlng:Ihe enerp, ins3  usr qrelrier fhan 1.0 ft 10.3 m,. between the Nrraqr and pravious cross reetlon. ThAs nay indlcat. 
rhe need far additional cxwa sections. 

River: EWER-1 Reash: Lesch-l RS: 36060 Profile: PrUl 
WBmlnp:The voldcit9 head ha4 changed by nore Chan 0.5 fr 1O.lS m ) .  Thir may indicate the need for additional cross recfians. 
Warnins:Ihe energy lass was greater than 1.0 ft 1b.3 m 1 .  between ehe c u r r ~ t  and previous czars section.  his may indicate 

L?.* need for additional cross aecrmns. 
Pivex: RIVER-1 Xcnzh: Leach-1 R5: 35960 Pr?l~ie: Pfli 

Warnlny:The energ) equatian could nor be balanced urrhin the rpeclfied ninnber of iterations. rhe pragrm vaad critical depth 
for the water surface and continued en with the caiculsrion8. 

Warnlna:The velaciry head ha* changed bv more t tan 0 . 5  ft 10.15 mi. Thir m v  indicate the need far additional srors sections. 
Warnmg ?he anergy 101s wrs greazsr than 1 o ft 10.3 mi. between the current and prauious crass secilan i h ~ r  nay ind~cate 

the Dead tar addILxona1 crass sec~lon?i 
warnlng.~ur~ng the standard =tap ~teratians, when the assumed water svr tace  was s e t  a w a l  ro critical depth. ~ h s  calcvlarcd 

Vaier surface came back below tritrcsl depLh. Thrs indIe.le5 that there ir not a valid subcrlrlcal answer. ~ h r  
PTogran defa"1f.d to cnt1c.1 depth 

RlYar RNEII -1  Reach Remch-l RS 35%70  PraflLe ?FYI 
warning ~ n e  enargt loss v&li greater fhqn 1 o r t  ID a m i .  between m e  current and pzeuious ems. sectran This may indicatg 

the need for addlrlonal cross lecflona 
RIYer. RIVER-1 Reach. Rsieh-1 R5. 35110 Profile. PFUl 

wazning.The energy e w r a o n  could not be balanced vifbln the specified n m s r  ci Iterations mc program used crxc~cal depth 
fox the water surface and continued an with the calculatxonr. 

Warn1ng:TBe ve1r)clty head haa changed by mare than 0 5 fi 10.15 ail lhls may indlcare the need tor addxrlonal c r ~ s r  secllons. 
Warning'The energy lor$ Mar great-r t h m  I o ff 10.3 m 1 .  beeween the current and previous cress ~ c c r ~ o n  ~ h z r  ma> mdicafe 

the need for iddill~nal croas scctxans 
narniag.~~zinp the sCandwd s t *  ~teritiona, vncn the assumed water aurface uas set  equal to crincal d~pbh, the ceicuiatsd 

water s ~ r f a a e  came back below critical depth. ~ h i a  indicare. that there l a  not a valid subcrit~cal a n ~ r a r  ?he 
progxm defaulted to critical depth. 

Rive>' RIVER-, Rercb. Reach-, 115: 35690 Prallle. STtl 
YarninrDiv~ded flow computed for this cross-secrlon. 
wazning:~he amrgy loss "a* greater than 1.0 fc (0.3 m,. between the curienr and pzeviour cress ~ection rhia nay IMlcate 

the need fox add~tional czoso rec~ionrt 
River. RIVER-1 Reach: Beach-1 RS 35590 Proflle: PFUl 

narnlng.~he ansrqy swation could nor be balmcad within rhe s p e c ~ f ~ e d  nvnbei of i terat ions.  ~ h o  progiem selectad the water 
surface that had the least mowt of error betucen conDured end wrumed values 

warnlnq:The convsyulce ratlo lupstrsll cenvsymce drvldcd by damstieam conveyance) IS ltrr than 0 1 or greater fhan 1.4. 
This nay LndicaCe the nead for addltlonal cram ssctiona. 

wainlnp.~he energy loes was greater than 1.0 fr (0.3 m i .  batwe." the currant sod prsvlaua cross section. %is m y  lnd~cscc 
cne need far additions1 crws sectloor. 

wiinlng hirlog the standard step itezatxona, when the assumed varer surface war set cw.1 to cr~tlcal depth, the calculatd 
refer  sur*are CUI* back below ~ r i t ~ c a l  depth Th16 indx~ates that Cherr rs not a v a h d  eyberl~lcal answer.  he 
progrm defaulted f O  criricel depth 

Rzver RIYER-1 Raach' Reach-1 RS. 35.54 Proflle. OIUl 
narnlng:~he energy leas wss Treater fhan 1.0 ft 1 0  3 ,I. betuccn the current m a  prtvla*~ cross section. ~ h l s  m y  ~ndicate 

the need for addiL,on.l cross aecriona. 
River RIVER-1 Reach. Reach-1 RS 35.47 Profile: PfXl 

larninri.rhc rniacity head has changcd by nore than 0.5 f r  10 15 m i .  This may indicate the need far additional cross sect~ons. 
HarnLng'The Eanvayance ratla lupatraam conveyance drvided by davnstrcaa eonvayanccl is lerr than o 7 or greater than 1.4 

Thl, m y  indlcaie the ".ad tnr r* innnr ,  ern.< <.rrrnnr 
warn2ng:rhe energy lass war gre 

the need for addltionsl cross sections 
Rlver RIVER-1 R U C I I .  Reach-1 115 35 37 ProlllC P I I l l  

warnmg:~tv~ded flow computed for this cross-section. 





Praflla Output Table - Standard 
Reach River St. Ciif Y . S .  

!ftl 

2199.49 
2194.37 
2187.41 
2182.61 
2177.05 
2174.51 
2168.7e 
2163.33 
2157.64 
2154.66 
2I50.35 
2145.73 
2110.11 
2138.50 
2136.25 
P130.47 
2128.10 
2125.46 
2121.03 
2115.87 
2113.82 
2110.67 
2105.76 
2097.BO 
2093.55 
2088.30 
20B3.80 
2078.73 
2011.13 
2068.60 
2062.35 
2658.40 
2051.41 

E.G. ElCV 
!It1 

NOW RIea 
1sq f t l  



Cave Creek: Existing Conditions 



HE=-= ScpteDBCr 1998 version 2.2 
U 5 .  h y  Corp of Engmeers 
~ydrologxs Engineering centcr 

609 Second Strwt. Suite D 
Davis. Csllfornla 95616-1687 

19161 156-1104 
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PROJECT DAPh 
project riele: upper cave creak m d  l i ~echr  mash WP 
Praj'ct File : c.vecr*.prj 
Run Date and Tine: 12/29/99 3:07 :14  PM 

Pr0,ecL 1n Enqllsh "nlCa 

PT.~.EL Oe.crlpZlon' 
Upper Cave Creek and Apache Vaah Yafercouna laster Plan 

For Cave Creek 
above cave BvLiar Dam 
by stance< consult~nq ~ n c .  for the rlood control 
Dlrtrlct of HaricoDa Count" 
K D  

March 1999 

Plen ~ i t l e  EalsLingl condlrwn s ~ u d y  reach 
Plan Flle ! p~\28900077\derlqn calculaf~ons\HecR~r\Cave Creek\cavacrk.p02 

Geometry Title ~evlaed Geometry 
GBOmetrY Flle . p \2%900077\des~gn ealC~laflon~\Be~Rat\Cave Craek\Cavacik.OOI 

flow Title : ~xzsclns candlrlon stvdy d ~ s c h a r g e ~  
F ~ W  rile . p \28900077\dcllp plslculatlonr\HecRas\Cavr C ~ P ~ X \ C I I V C ~ ~ X . ~ O Z  

elan sunmazy Infoxmarion 
Nvlnber of, Cross Sscilons = S9 ilullCPle OpenlMis - 0 

CYlVerrs - 0 Inllne weir3 - 0 

W L ) X X r n  "lYlb.I Of rncerat.ons - 20 
H O X U I ~  difference ielsrance - 0.3 
FIQY toierancc factor = 0.001 

COmpYt*llO" @LlO".nl 
C I L L ~ C ~ I  depth comrrured a t  all cross soct~onr 

Encroachment Data 
Equal c o n m y a x e  - True 
 aft offset - 0 
Right Offset - 0 

P.rver - RIVER-1 
Rs Profile 
31.91 10-year 
31.87 10-yaar 
31.82 10-year 
31.15 10-yslr 
31.61 10-year 
31 54 ID-year 
31.45 10-year 
31.34 10-year 
31.25 10-year 
31.17 10-year 
31.14 10-year 
31.05 10-year 
30.96 10-year 
30.85 10-year 
30.15 10-year 
30.65 10-year 
30.52 10-ycsr 
30.42 10-year 



30 28 IO-Ynar 
30.2 l0-year 
a 
29 85 la-year 
29.71 lil-yelr 
29.663 10-year 
1 9  601 19-yell 
29.538 10-year 
29 493 10-year 
29 387 1 0 - y ~ r  
29.351 lO-y9.r 
29.258 10-yea 
29.13 10-year 
29.012 10-year 
28.934 10-year 
28.847 IO-year 
28 15 LO-yesr 
211 657 10-year 
28.555 10-year 
28.462 10-year 
28 39 10-yaw 
28 326 lo-year 
26.241 10-year 
28 157 19-year 
28 091 1O-yew 
28.033 10-ynr 
21.913 10-yeat 
21.197 10-y-r 
27.693 10-year 
2 7  604 10-year 
27 502 10-year 
27,117 10-year 
27.366 lo-year 
27 32 10-year 
27 265 10-year 
27.226 10-year 
27 169 10-year 
21.106 10-yeax 
27.008 10-yeax 
26.921 10-yeax 
26.845 10-year 
26 775 10-yenr 
26.695 10-year 
26.623 lo-year 
26.529 10-year 
26 43 10-ysar 
2 6  335 10-year 
26.239 10-yeax 
2 6  137 lC-ysar 
26.048 10-year 
25 929 in-year 
25 843 10-year 
2 5  ?5 1"-"ear 
25 699 10-year 
25.814 10-year 
21.51 10-year 
25.519 10-year 
25 u5a 10-year 
25 388 10-year 
25 326 10-year 
25 233 10-uaar 

FLOW DAT& 

€10" T l f l e  Existing condirron atvdy dircharge. 
Flow Ells p.\28900077\dcsiqn cslculafiono\H.cRss\Cave Creek\Cavesrk fO2 

TIOW Data Icf.1 

R l v e r  Reach RS 
RIVER-1 Reach-1 31.91 
RIVER-,  arch-l 30.85 
RIVER-, Reach-l 29.012 
RIYEA-1 Rc.ch-l 26.845 
RIVER-I Reach-1 25.233 

Z-year 100 year 
1 7 W  31400 
2000 33800 
1800 33800 
1900 36700 
1900 3810" 

Geanatry Title: ~ e ~ ~ r c d  Geometry 
Ceamriry Ells : p:\28900D77\desim calc~llt~onr\WecR~s\CcCc CraeR\Cautcrk.s02 

CROSS SECTION RWZR RIVER-1 
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9797.4 10021.6 680 641 650 
Left Levee Station- 9797.4 EICvafion- 1951 
RlqhL Levee Station- 10027.6 P1evacion- 1913 

CROSS SECTION RIVER: RIVER-) 
W0(: Reach-, RS: 31.63 

INPUT 
Descriotion: 

Bank Sta. Left Right Lcngihs. l a f r  Channel Rlght Coetf Contr. Expan. 
9961 1 10153.9 450 153 430 .1 .3 

Left Levee Stnflon- 9961 1 Elevation- 1941.3 
Right Levee Station- 10153 9 Eleuatlon- 1918.2 

CROSS SECIIMI RIVER: RIVER-1 
RERCR: Reach-l RS: 31.54 

INPUT 
mscriotinn? 

Nannlng'r n V a l u e r  nun- 1 
s t a  n V B 1  st* n V a l  St* n Val 

9903.1 .01 9916 .Pa4 10182.8 . 0 6  

Bank S t a :  lef t  Xlqnr ~engths: ~ e t t  Chamel night coclf contr. ~xpan. 
9316 10182.8 475 161 4 7 5  .1 . 3  

Left Levee Station- 9916 Elevation- 1946.65 
Right Levee Station- 10165 .5  Elevation- 19411.2 

CROSS SECTION RIVER' RIVER-1 
BULCH. Reash-l RS' 31 45 

INPUT 
DeICI1DtlOn: 

El." 
1944.6 
1938.3 
1933.3 
1940.3 
1939.5 
1238.7 
1939.3 
1942.1 
1943.2 

Wannmg'r n Values nun- 1 
S t *  n va1 Bra n vai sra n va1 

9794.4 .07 9950 .014 10031 .06 

Bank Sts:  eft ~ i q h t  ~enqths. ~ e t t  charnel ~ i g h t  cosff contr. ~ x p s n  
9850 10031 590 592 610 .l . 3  

Left Levee Sfaflon- 9850 Elevation- 1944.6 
~ w h t  ~ e v r s  starxan- 10031  leua at ion- 1941.1 

CROTS SECTIMI RIVER: RIVER-I 
REACH: Reach-, RS: 31.34 

INPUT 



sank st.. Left ~ z ~ h t  ~engtha  eft channel Rlghr cset i  contr. Expsn 
9330.2 10137.5 (150 na *so I . 3  

Left ~ e v e e  statzon- 9'130.2  levat ti on- 1937.3 
Righr Levee Itation- 10137.5 Elevation- 1936.5 

CROSS JECIION RIVER: RIVER-, 
R U C B -  Reach-, RS: 31.25 

S t a  EleY Jta Elev 5 t a  
9373.1 1938.6 9395.2 1936.9 9406 7 
9455 8 1'133.5 9505.3 1931.6 9509 8 

Wsnnmg'r n Value. n u -  3 
St8 n Val s t a  n Val sca n V a l  

9373 1 01 9783 9 . 011  10041 9 06 

Bank 5La Left Right Lengtho Left Channel Rlghr Coeff Cantr. Expan. 
9 1 8 3  9 10041 9 600 432 400 .1 .3 

fnrtfesrlve FLOW nwn- i 
S t a  L SZa R Elev 

9973 1 9750 
Left l e v e e  Sfatlon- 9783 9 ElevaLlon- 1934.1 
RlghL Levee Stat1-n- 10033 Elevallon- 1930.5 

CROSS SECTION RIVER: RIVER-I 
RCACH: Rsach-1 RS: 31.17 

INPUT 

Manning's n values """I= 3 
S t a  n Y a i  sra n "&I St. n "a, 

9491.6 .07  9852.5 , 0 4 4  10210.3 .06  

Bank S t a :  left Righc Lengths: Left Channel Rlghf Cocff Cantr. Expan 
9852.5 10210.3 130 162 130 .1 . I  

ineffect~ve rlov nu.= 1 
Sfi L S t l  R Elev 

9491.6 9553.3 

CROSS SECTION RIVEX: RIVGX-1 
RUCH: Reach-l RS: 31.14 

IN?", 
Description: 
station Elevation ~ a t a  

st* Elev s t a  
9585.1 1936.6 960a.8 
9692.5 1917.8 9713 
9879.8 1927.5 9908.3 
9965.8 1920.2 9973.5 

10045.6 1921.5 10011.7 
1Dl75.7 1928 10200.1 
102t4.9 1922.4 10260.3 

10374 1927.2 10391.8 
1047B.4 1926.1 10521.1 
10581.9 1922.5 10601.4 
10690.8 1939.2 

n*- 
EleY 

1932.6 
1921.9 
1528.2 
1919 

1925.6 
1926.5 
1927.1 
1926.2 
1925.7 
1924.1 

Hanning'r n Values nwn- 3 
st. n val i r a  n val sra n val 

9585.1 .07 9926.4 .044 10146.3 . 0 6  

eank sta: Left ~ ~ g h r  ~engths: Lcfr chamel ~ i g h r  coaff conrr. ~xpan. 
9926.1 10116.3 500 467 350 .I .3 



CROSS SECTION RIVER' RIVES-1 
REACH: Reach-1 85: 31.05 

St* Elev 
9925.9 1920.4 

1 o o n . T  191s.t 
10103.6 1922.6 
10203.3 1921.3 
10318.2 1923.8 
10416.8 1924.3 
10662.9 1920.7 

10745 1921.9 
10819.3 1920 

".Mlng*o n vaiuer "W 3 
St. n ".I St. n Val st. n V a l  

9874.9 .07 9886 ,044 10109.5 .06 

S m k  5 t a :  Left Right  Lengths Lsfi ChannLl Rlgh t  Coeff Contr. Expan. 
9885 10109 5 170 494 450 . I  . 3  

Right Levee Stailon- 10087.3 Elevation- 1921.7 

CROSS SECTION RIVER: RIVER-, 
IIEIICH: Reach-l RS: 30.96 

STa Elev  S t &  Elm" St. E l e v  S t a  ElCv 5La Elev  
9841.1 1926 9870 1318.3 9883.6 1918.3 9925.5 1918.1 9943.8 191'1.4 
9973.8 1913.9 9986 .9  1913 10000 1912 .3  10026.1 1912.5 10032 1914.1 

10040.4 1913.5 10048.6 1913.3 10068 1917.1 10108.6 1911.1 10126.3 1918.4 
10145.6 1919.6 1 0 h 8 . 2  1919.1 10215 1918 10251.6 1917.6 10288.1 1914.8 
1 0 3 0 0 . 1  1915.8 10314.7 1911.5 10337.5 1911.1 1035'1.8 1915.9 10368.2 1913.7 

lO3El 1915.1 10420.6 1917 10463.2 1919.4 10491.4 1'120.1 103l7.7 1920.1 
10535.8 1920.3 10566.8 1919.1 19590.8 1919.3 10602.1 1917.5 10612.3 1916.8 
10626.6 1916.6 10615.3 1912 10653.8 1 9 1 2 . 4  10665.1 1915.2 10675.9 1916.8 
10689.9 1911.3 10721 1916 .6  10710.6 1916 .5  10749.9 1914.6 10758.8 1914.1 
10771.1 1925.9 111798.3 1924.1 

Hllnning's n valuer n*= 3 
St. n V a l  5 t a  n Val *=a n Val 

9841.1 . 0 1  9925 .5  .014 10145.6 .06 

Bank Sea: Left Right lengrhr: L e f t  Channel Righ t  Coeff Conrr. Expan. 
9925.1 10145.6 150 541 570 .1 . 3  

Right Levee Station- 1U126.1 Elrvatlon- 1918.4 

CROSS SECTION RIVER: RIVER-> 
RUCH'  Reach-1 RS' 30 85 

INPUT 

Sta Elev Bta 

Mmnln9.s n Value, n- 1 
sta n Val st. n v-1 st* n v a l  

9551.5 .Ol 9889.7 .011 10051.3 . 06  

Bank 5La' Left Kl9ht M n g f h s '  Left Channel Rlghr Coeff Confr Expan 
9889 7 10051.3 525 569 570 .I 3 

Left Levee Stallon- 9889 7 Elevation- 1915 
Right  levee SLatlon- 10044 Elevation- 1912 

CROSS SECTION RIVER: IIVER-1 
RFACH: Reach-1 RS: 30.75 



sank st.: ~ c t f  ~ l g h r  lengths:   eft channel ~ i p h t  coeff conrr. ~xpan. 
9851.1 10184.1 475 1 8 6  450 .I . I  

CROSS SECTION RIVER: RIVER-1 
-H: Beach-1 RS: 30.65 

INPUT 

Sratl~n PleYaLlOn Data nYD- 39 
st.  lev sfa Elev st* ~ l a v  st, blew sfa rlsv 

3206.9 1913 922.1 3 1910.7 9211.6 1909.7 9297.7 1908.9 9329.1 1908 

Bank st.: left R ~ h f  Lengths: Lafr Channe2 Right 
9909.4 1 0 0 2 1 . 8  1110 696 650 

left ~ e v e e  station= 9909.4   lev at ton- 1901.4 
Right Levee Station- 1 0 0 2 7 . 8  Elevetion- 1910.2 

CROSS SECTION RIVER: RIVER-1 
W C H :  Reach-I RS: 30.52 

INPUT 
Oercriofion: siatl~n Elevation Mlta 50 

SLa E l m  5 c a  Elev S f a  Elev S t a  
9283.8 1904.7 $298 1900.8 9317.2 1900.7 91.12 
9431 .3  1900.4 9463 1900.9 9498 .9  1900.6 9566.3 
9649.8 1900 9696.8 1900.1 9121.3 iS99.9 914'1.6 

9771 1899.2  P7BS.l 1 8 9 9 . 6  9811.3 1900.4 9826.1 

Elev Sia 
1900.5 9401.2 

Manning's n V a l u e r  "urn- 3 
s t a  n val  sra n v a i  sta n val 

9283.8 .'16 9826.1 , 0 4 4  lOlOl.4 -07  

Bank sra:  Left Rlghi Lenqrhn: Left Channel Right C o d f  contr. Pxp.". 
9 8 2 6 . 1  10401.d 600 560 500 . L . 3  

CROSS SECTION RIVER: RIVER-I 
RERCH: Xeach-l RS: 30.42 

Elev St. 

Man"inqql n valuer n*- 3 
stir n val ste n Val S t a  n val 

9501.6 -06 9957.5 ,041 10481.8  -07 

nank 5ta. left ~ ~ g h t  ~engthr:   eft channel night coeff colrr ~xpan. 
9957.5 10487 8 100 713 650 1 . 3  

Lef t  Lenee Sfailon- 9854.8 Elevation- 1895.2 

C1055 SECTION RIYTR: RIVER-1 
RULCH: Reach-i RS: 30 .28  

INPUT 
Dercrlprlon: 
Station Elevation Data nun= 110 



S t *  n Val St* n "a, st. n Val 
9132.4 . 06  9881.7  -011 10033.5 .07  

Bank Sta: Left Riphf Lengths: =eft Channel ~ i g h t  ~ o e f f  contr. ~ x p a n .  
9881.7 10033.5 550 4 2 1  430 .1 . 3  

CROSS SECTIMI RIVER: RIVER-, 
RUICX: Reach-I RS: 30.2 

INN? 

station El~vafio" 
Sf. El*" 

8955.2 1897.8 
9087.5 l B a S  

9204 1882.7 
9292 3 1884.4 
9381.9 1882.6 
9504.1 1883.8 

Bank SLa: Left Right lengths: Left Channel Right Cocff Contr. Expan. 
9900.1 10112.3 535 537 545 .1 - 3  

CROSS SECTION RIVER RIWR-1 
RERM Reach-l RS. 30.1 

IUPOi 
UeSCripLlan 
StatLon EleuaLlon Data numr 65 

Sib Elcv s i a  Elev S L ~  Elcv s t a  =lev sfs ~ 1 - v  
8723.4 1891 8718 2 1877 9 8275.4 1875 5 8180 1876 8810 6 1818 
8831 2 1 8 8 0  5 8853 1B2B 9 8871 3 187'1 6 8898 7 1 8 7 8  8 8 g 1 9  7 1.79 1 

Harming's n Values D m -  3 
5 t a  n vs1 sta n "11 st. n vai 

8 7 2 3 . 4  .06 9811.8 .036 10031.9 .07  

Bank 5 t a :  Left Right Lengths: Leff Channel Right cmff contr. EXP.~. 
9817.8 10037.9 1100 1304 1325 . 1 . 3 

CROSS SECTION RIVER: RIVER-1 
REACH: Reach-l RS: 2 9 . 8 5  

INPUT 

sratlon ~ i e v a t ~ o n  Data 
SPa Elev Sia 
9386 1574 2 9106.8 

9609.1 1810 9646 3 
9938.5 1864 9945.1 

l O O B l  4 1878 10127.5 

Manning's n Valves n u =  3 
Sta n Val st. n vbl ~ c a  n val 

9386 .07 9924.1 .036 10043.7 -07  

Bank Sfa:  Leff Right Lengths: Leff Channel Rlght Coeff Conir. Expan. 
9924.1 10043.1 400 400 e00 .I . 3  

CROSS SECTION RIWR: RIVER-I 
REACH: Reach-l RS: 29 .71  

INPUT 

Station Fievation Data nm- 30 
sta Elev s t a  Elcv St. Elcv St. Elev 5 i a   lev 
P195 1614 0222 1872 9240 1866 9317.8 1865.3 9368.1 1861.3 
9408 1863.8 94119 1863 $466.8 1862.2 9505.3 1861.7 9551.4 1863 

9586.5 1862.1 9603.5 1862 9676.4 1861.8 9120 1863.6 9724.1 1864.1 
9736.3 1861.1 9745.8 1870 9764.6 1870.5 9772.8 1866.9 9782.5 1861.7 
9792.9 1857.2 9809.5 1858.2 9826.1 1859 9869.9 1853.7 10011.1 1857.3 

10024.3 1858.4 10033.6 1864 .1  10042.5 1869.2 10051.1 1812.7 10073.1 1873.3 



9195 .07 9764.6 ,036 10051.1 . 0 7  

Bank if*: Left Right Lengekr: left Channel Rrght Coeff ConCr. Expan. 
9 7 6 4 . 6  10051.1 50 200 550 . 3  .5 

I n e f f e c i i v c  flaw nun- 2 
s t a  L Sra D  lev sta L st. a E I ~ T  

9195 9754 1890 .6  10051.1 10013.5 1872.1 
Lett Levee Statloo- 9161.6 Elevation* 1810.5 
Right Levee Slatlc,n= 10051.1 Elevation- 1872.7 

CROSS SECTION RIVER' RIVER-1 
RUCK: RPIcII-1 RS: 29.72 

Station Elevation DaFa 
S t a  Elev S t a  

8869.7 18819215.525 
9593.191 18769595.541 
9677.061 1058.49702.812 
9899.954 1870.39922.835 
10455.19 1869.910965.75 

Elev S f a  
1873.79524.462 
1861.29539 302 

18559885.425 
1876.110290.06 

1875 

m m i n g ' s  n valve3 nm- 3 
SLe n V a l  st. n Val st* n Val 

8 8 5 9 . 1  019593 191 ,0369956,504 .07 

~ a n k  s t a :  Lett night lengths: L e f t  Channal Rlghr c o e f f  contr. -pan. 
9593.1919956.504 121 121 127 . I  . 3  

I N f f e C f l v e  Flow n w =  2 
sra L S L ~  R =lev s t a  L sra R  lev 
8 6 9 . 9 5 9 3  18809956 50411468.65 1880 

~ e t t  levee  sralian-a.rs3.131 Elavatxon- 1876 
Rlght Levee Station-9956 504 flavaflon- 1876 1 

BRIDGE RIVER: RIVER-) 
RUICH' Reach-] RS: 29 711 

INPUT 
Descrlptlon: Brldqe X I  

DIsLanCe from Upsfream XS - 10 
DesklROadway Hldrh = 117 
weir c o e f f i c i e n t  - 2 6  
Br2d.X DecilRoadWay SPeu - 
vp5irean Deck/Ro.duay Coordlnares ". -- ,.-,,- 

ST- "1 C o r d  LO Cord 5La Hi Cord Lo Cord B r a  Hi Cord l o  Cord 
9iri1.061 1877 . i  16724559.061 1880.24 1812.239646.551 1 8 8 0 . 8 5  1872.85 
9131.061 1981.1 1871.049821.561 1880.95 1072.919909.06: 1880.42 1872.4i 

Station EICV3tlOn Data num- 24 
St. EIeV SLa E1.V St. EleY Sea Elev S t a  Elev 

8869 7 18818215 525 1872 29111.096 1812 2 9421 2 8  1871 7912a 162 1874 5 

Honnlng', n V ~ l u e r  mum= 3 
s t a  n v.1 sra  n val sea n vai 

8865.7 .079193.191 .0369956.584 .07 

Bank st.: Left Right Coeff contr. Expan. 
9593.1919956.504 .1 . 3  

~ n e f f e c c z v c  ~ l o v  n m =  2 
s t *  L ST. R  lev srs L SZ. R r ~ e v  
8869.79593.191 18809956.50111168.65 ,880 

 eft ~ e v e e  ~ratzon-3593.191   leva ti on- 1876 
Right Levee Sfatzan-9956.501 Elevation- 1876.1 

E0mStre.m kck/Ralduay Coordinates 
nm- 9 
SLa HI Card Lo Cord Sta H i  Cord Lo Card Sta  Hi Cord Lo cord 

9695 1876.13 1810 9702.5 1875.15 1870 9119.5 1878.87 1810.81 
9782.5 1879.06 1871.02 9870 1879.13 1871.09 9957.5 1879.02 1810.98 
10045 1878.71 1870.67 10069 1878.62 1870.56 10086 1875.88 1870 

Downstream Bridge Cross Section Date 
Station Elevation Data nun- 15 

St1 Elev S t a  Elev St. Elev Sta  Elcv Bra  E lEv  
9609 1812 97151871.2 9754 1862 9764 1860 9772 1858 
9788 1856 9801 1854.5 S835 1856.1 9891 1856.5 9910 1856 
9976 1854 10000 1853.9 10023 1855 10064 1870.95 10200 1812 

uanninq's n valuer nun- 3 
61a n Val S t a  n Val 5 t a  n Val 

9609 .07 9715 .04 10064 .O? 

~ e n k  sca: Lefr  ~ z g h t  coef f  cantr .  ~xpsn. 
9715 1006(1 .I . 3  

InCffeCFlvC Flow nm- 2 
S t a  L Sta R Eiev St. L St. R Elev 



9609 3315 1 8 9 0  10061 10200 1890 
L e f t  Levee Sfatlon- 9115 Elevation- 1871.2 
Right Uuee Stailon- 10066 Elevation- 1870.95 

unstnr .  Embankment "id* siooe - nor~r. to i . o  vert2ca1 -. . . . - - 
Dom.fream -anhenf s lde  slope horl.. Lo 1.0 Verflslll 
Haximum allgrabls submergence Lor vexr flow - 
Elevation a t  Whlch Weir flow btglnr - 1B79 8 

hemd used in spillray deslgn - 
spillway hsrght used =n design - 
Y e l r  crest shape - Breed Creaf.d 

upairem nun- 2 
w ~ d t h  ~ l e v  m d t h  Elev 

4 1854 4 IS74 
~ovnarrsaa nun- 2 

m d t h   lev width Elev 
4 1853 4 ,814 

sler Data 
Pler Btsrlon Upatzeam-9734 051 Oounrfream- 9888 
uprtrean nun- 2 

width  lev m d t h  Elev 
1 1854 4 1871 

DoYndrream "LM- 2 
width ~ i e v  w d r h  Elev 

6 1853 1 1874 

Pier Data 
elel: s r a u a n  u p a t r e a m s a ? ~  561 b u n s t r e a w  -71 

u p s t r e m  num- 2 
w ~ d t h    lev W I ~ L ~  Elev 

4 , 8 5 4  4 1871  
munstreanr n m =  2 

Wxdfh E l e Y  Wldfh FlCv 
4 i B S 3  4 1873 

NYmbpi of Bridge Coefflclent Set5 1 

LOW TIOW ~ e t h o d s  and Daia 
Enerqy 
H ~ i n e n i u n  Cd 1 33 
larneil 1 - 1 05 

S e l e c t e d  LO*. n o w  ~ e t h ~ d s  = ~lghest Energy Anavrr 

i idd l i lona i  Blidms PnrameTerl 
~ d d  ~ ~ i c t ~ a n  component i a  Homentvm 
D~ add ~ e l q h t  comp~nmnt LO Honenfm 
Class B flow crlricai depih compurationr use criflcal dePCh 

~ n s l d e  the bridge a t  rhe upstxeam end 
cIAfzrla to check for  pressure  flau - Upsrrean energy grsde  llne 

CROSS SECTION RIVER RIVER-, 
REliCH R e a d - l  RS 29 7 1  

INPUT 

station Elevat~on Data nun= 15 
SLn Elev S t a  Elcv SZa Zlcv Sts Elev S t a  Elev 
9609 1872 91151871.2 975a 1862 9'61 1860 9172 1858 
3788 1856 9801 185'15 9835 1856.1 9891 1856.5 9910 1856 
9976 1854 10000 1853 9 10023 1855 10064 1870 95 10200 1872 

~anning's n values nun- 3 
$La n "el s t a  n Val s t a  n Val 
9609 -01 9715 .04 10061 .O? 

~ m t  sta: Left Rlgnr ~enpchs: ~ t f t  channel Right coetf cvntr. Expan 
9715 10064 533 233 73 .1 . 3  

Inef~ect've Flow nuni- 2 
Sfa L St* R Elev sr. L 5Ls R Els* 
9609 9715 1890 10064 10200 1890 

Left Levea Station- 9715 Elevation- 1871.2 
Rlghf Levee SLsLlan- 10064 Elevation- 1870 95 

CROSS SECTION RIYER' RIVER-1 
R U C K :  Reach-1 as: 29.663 

IWPUT 

$ration Elevation Dais nun- I5 
5ta Elev S t a  Elev 5Ca Elev S t a  Elev St. Plev 
9166 1874.6 9201.1 1872.5 9233.9 1863.4 9249.5 1861.7 9285.2 1863.9 

9111.9 1862.6 938a.7 1861.5 9415.8 1859.9 9468.3 1862 9538 1860.7 
9615.1 1862.3 9610.5 1862.6 9803.9 1B62.5 9827.7 1851.7 9840.5 1850.3 
9860.9 1850.9 9897.3 1856 9915.3 1855.5 9955.8 1854 10000 1853.7 

10025.2 1852.9 10051.5 1857.5 10159 1856.8 10191(.6 1869.1 01551.1 1067 
10470.9 1866.3 10598.7 1864.6 10192.8 1863.6 10316.7 1862.8 11013.8 1862.3 



~ a n k  st.: Left night ~engths: Left channel sight corff contr. ~xpan. 
9803.9 10194.6 330 530 330 .1 . J  

IneffecLlve Flaw n u -  2 
st. L sra R EICV sra L s t a  8  lev 
9166 9615.1 1862.1 10201.4 11430 1889.3 

Left ~ r v s e  stat~an- 9803.9 ~lrvation- 1862.5 
RIght Levee Station- 10194.6 Elevation- 1$69.1 

CROSS SECTION RIVER' R I W - I  
RULCII: Reach-1 RS: 29.601 

lNPUT 

11 
s t a  

9116.4 
9337 3 
9628.9 
9781.6 
9923.9 

10046.6 

~ a n k  sta left ~ i q h f  Lengths Left channel night coeff conrr ~xpan. 
9679 10060.2 370 330 330 .1 . 3  

LefL Levee Statlon- 9679 ElevaLian- 1859 4 
Rlghf levee Staclan- 10060 2 Eievltion- 1867.1 

CROSS SECTION RIVER: RIVER-, 
REIIUI: Reach-, RS: 23.538 

INPUT 
Dcsclipt;on: S E C T I N  NO. BJ 

Bank S t a :  Left Rlghf Lengths: Left Chamel Rignt Coeff Contr. Expan. 
3400.2 10034.4 270 240 230 .1 -3 

Left l e v e e  SLatlon- 9400.2 Elevation- 1854.. 
Right levee Station- 10034.4 Elauallon- I856.i 

CROSS SECTION RIVER. RIYER-I 
REACH' Rsach-1 RS: 29.493 

XNPUI 
DCICIIptlon: SECTION NO. BI 

Starlon Elevntlon Data mum- 60 

HannYlg's h Valutb rim- 3 
911 n V a l  St. n Val St. n Val 

9181.2 07 9336.2 05 lOOI7.B ,07 

BanX St.. Left Rlgat Lcnvtha. Let< Channel RIghe Coe%l Confr Expan. 
9336.2 10047.8 610 560 520 .1 .3 



~ e c t  Levee statlon- 9336.2 ~levarion- 1850.7 
RlghL Levee Station- 10041.8 Elevltlon- 1850.8 

CROSS SECIIMI RIVER: RIVER-1 
RVLCII: Reach-1 RS: 29.387 

INPUT 
nercrlptlon: BKTION NO BH 

nsminq'r n v.1ur. n u -  3 
sta n val i ra  n val s t a  n vai 

9481 .07  9481 - 0 5  10107.4 - 0 7  

~ a n k  sta .  ~ e t t  ~ z g h f  ~enpths'   eft Charnel Right Cosff confr. ~ x p a n  
9481 10107.4 190 190 200 . I  .3 

mqht  aver starion= 10302.4 ~ievatlon- 1BiO.7 

CROSS SECTION RIVER: RIVER-1 
REACH: Reach-, RS: 29.351 

INPUT 
Dercrlptlon' SECTION NO BG 

~ t a t ~ o n   levac clan Data 
a f a  €lev SLa 

9651.1 1864 9 5 6 8 . 9  
9741.4 1938.9 9747.3 
9818 .1  1839.9 9439 
9912.1 lSal 992'1.3 

10027.2 1836.1 10064 
10213 1842.3 10230.5 
10311 1948.9 1 1 3 a 2 . 3  

10503.3 1848.1 10544.6 

nann1nq.s n va1vea nun- 3 
s t a  n v a l  are n vai S L ~  n vai 

9611 1 .07 9 S e l  3 .05 10150.2 - 0 7  

Bank sra: Left Right ~enqzha: Left channel m g h i  coeff contr.  ~xpan. 
9684.3 10150.2 500 490 490 .1 . 3  

Right Levee Statinn- 10342.3 ElevsZinn= 1819.2 

CROSS SECTION RIVER: RIVER-1 
RfACH Reach-1 RS' 29 258 

INPUT 
DelcrlpTl~n~ SECTION NO. 81 

S t d t l o n  ElevaLlon Data n w -  23 
SLa EleY St3 EleY S t a  Elev Sta Elev B t a  Ell" 

nmninq'a n values nu.1- 3 
s t a  n Val sta n Val St3 n Val 

9781.3 .I)? 9781 3 ,044 10051.4 .07 

Bank st.: L = ~ L  ~ l q h t  ~engths: ~ e f r  channsl ~ l g h r  coeff conrr. ~ x p a n  
9781.3 10051.4 710 105  710 1 3 

lneffecflve F l o w  nun- 1 

CROSS SECTION RIVER: RIVER-1 
RULCH: Reach-l RS: 29.13 

INPUT 
EeSCI1Pt1oD. SECTION NO. BE 

9tmtXon ElrvaClan Data nun- 11 
Sf. EleY Sta Eiev St31 El." ST. Elev S t a  Elev 

9960.1 1855 9 9 7 9 . 1  1814.5 9987.1 1821 10000 1821.6 10015.3 1822.1 



Wnninp', n V.lue. nm- 3 
St .  n V a l  St. n V a l  st. n "*I 

9960.7 .07 9960.7 ,036  10106.7 .07 

Bank sts: Lef t  a i p h t  Lenptha: L e f t  Channel Rlgh t  Ceeff  Contr. -pan. 
9960.7 10106.7 390 595 600 .1 . 3  

I n s f f e c t i v e  Flow nm- 1 

CROSS SECTION RIVER: RIVER-1 
RELW: Ream-1 RS: 29.012 

s t a  Elev 5 x 1  Elev 5 t r   lev sta C i r v  st. ~ l e v  
9889.9 1853.1 9912.8 1850 9955 5 1819 9982 B 1818 9 lDO00 1B1B.7 

10031.4 1820 6 10041.2 1822.8 10066.9 1822.6 10091 3 1827 5 10113.2 1828.5 
10186.8 1828.1 10220 1 1828.8 bO250.7 1828 6 10261 4 1827 '1 la103 6 1826.5 

10341 1829 6 10376 4 1830 3 10413.P 1830.2 10452 18311 0 5 5 7  5 s832 .7  
10558.3 1832.8 10660.3 1831.5 10114.5 1831.6 10188.1 1830 7 10835 1831 1 
10861.6 1838 8 

Bank 8ta Lefr Rlghr Lengths. L e I t  Channel Riqhr toeff Cont r  bxpan. 
9922.8 10091 3 400 410 120 1 . 3  

Leit ~ e v e e  sratzon- 9922 8 Elevar ron-  1850 
Right Levee 52aL10n- 10091.3 Clevaflon- 1827 5 

CROSS SECTION RfMR RIMR-1 
RULCH Reach-1 RS 28  934 

INPUT 
UeSCrIPt1Dn SECTION NO BC 

sank s t a  Lefr Rlght  Lcngrhs: Left Channel w g h t  toeff mntr ~ x p a n  
9824.7 10054 9 410 460 470 1 . 3  

  eft Levee s c a r i o n -  9824 7 ~ l e v n t f o n -  t s s f  i 
R l q h t  Levee SCatIOn- 10051.9 El<rlaLlbw 1826.8 

CROSS SECTION RIVLR' RIVER-1 
RULCH: Reach-1 RS' 28.867 

INPUT 
Darcrlptlon' SECTION NO 88 

S t a t i o n  Elewatimn Data 
s t a  C1.V St. 

9B67 2 1848.5 9881.1 
10000 1812 10011.6 

10162.1 1818.a 10179.8 
10343 6 1824.4 10403.2 
10574.2 1821.8 10617.2 
10757 2 1821.3 10780.5 
10891.8 1827.1 10969.2 
11631.6 1D27.J 11109 7 

Sta 
9952 1 

10110.6 
10242 3 
10492.8 
10692.5 
10B37 2 
11206 2 

S t a  
9978 2 

10147.8 
10284.1 
10553 5 
10726.3 
10862.2 
11575 5 

Mrnm~ng's n Valuer n m -  3 
s t 0  n Ye1 st* n Val St. n v.1 

9861.2 .07 9881.1 ,036 10076 9 07 

Bank s t a :  =eft R l p h t  Lengths: L e f t  Channel R q h t  Coeff Conrr Expan. 



9881.1 10076.9 520 510 500 
Left ~ e v c e  starion- 9881.1 ~leuarxon- 1817 
l i lghf  Lsvae Sfation- 10076.9 E1evatl.n- 1821.4 

CROSS SECTION RIVER: RIVER-, 
W C H :  Reach-, RS: 28.15 

INPUT 
Dascriptiw: SECTION NO. BI 

Stafxan Elsvafian Data 
Sea E1.v St. 

Hannlng'r n Values mum- 3 
sf. n val sra n v.1 sra n v.1 

9866.8 .07 9866.8 ,036 10129 .01 

Bank Sta: Leff Right Lengths: Lefr Charnel Right Coeff Conti. ~ x p a n .  
9866.8 10129 500 190 470 .I .3 

Leff Levse Stetion- 9866.8 Elevation- 1844.3 
Rlghr Levee SilZion- 10129 Elevation- 1819.7 

CROSS SECTION 
REXCH: Xeach-l 

RIVER: RIVER-] 
RS: 28.651 

StaLlon Elevation D a t a  
SCa Eiev Sea 

9910.1 18'11.5 9931.5 

Ban* sta   eft ~ i g h t  Lengrhr: Left Channel nxqht coeff contr ~ x p a n  
8933 6 10197 550 540 5a0 i 3 

Left Levee Sfstion- 9933.6 EleVaLlon- 1839.5 
Right levee Stallon- 10197 Elevatlan- 1816 7 

CBOSS SECTION RIYER: RIVER-, 
REACH: Reach-l RS: 28.555 

INPUT 
Descrrptlon: SECTION NO. AY 

starion ~ x a v a t ~ o n  Data 
s t a  Eiev sta 

9869.3 1835.9 9919.4 
10000 1799.4 10032.9 

10139 6 1809.1 10223.1 
10470.4 1811.2 10526.5 
10691.1 lEl? 5 10780.8 

"m- 
ale" 

1833.2 
1799.4 
1811.3 
1812 

1813.9 

Hann1ng.r n values am- 3 
St. n Val S t a  n Val St. n Val 

9869.9 .01 9919.4 -036 10111.4 .07 

Bank S t a :  Leff Right Longtha: Lcft Channel Right Coeff Conlr. Expan. 
9919.4 10111.4 490 490 500 - 1  .3 

Lefr Levee station- 9919.4 ~ l e v a f ~ o n -  1833.2 
Right L ~ v e e  Station- 10111.4 Elevaclon- l a l o  

CROSS SECTION RIVER: RIVER-1 
W C H :  Reach-, 1 9 :  28 .462  

IIlPUT 
De3cllptlon: SECTION NO. IU( 

StaZlOn Elevation Data n w r  22 
S t a  Elev Sia Elav SLa EICv St. Elev S t a  Piev 

9871.7 1821.9 9909.8 1794.9 10000 1794.8 10034.2 1803.6 10061.2 1805.6 
10078 1805.3 10175.8 1806.6 10284 1805.7 10463.4 1801.2 10524.9 1808.6 



Harming's n valuer n u =  3 
s t a  n Val st* n ".I St .  " Val  

9871.7 .07 9871.1 ,036 10061.2 .07 

Bank S f a :  Left Ripht hnvths: Left Channel Right Coeff Contr. Ixpan. 
- 8 7 1 . 7  10061.2 380 JBO 380 .1 . 3  

left ~avae station- 9871.7 ~levatfon- 1 8 1 7 . 9  
Right Levee Station- 10061.2 ElcvstlM- 1805.6 

CROSS SECTION RIVER: R m R - 1  
REACH: Reach-1 RS: 28.39 

INPUT 
Dcrcrlption: SECTION ND. 1UI 

28 
St. 

9901.1 
10063.6 
10382 7 
10716.7 
11066.1 
11470 

st* 
9961.5 
10139.1 
1D520.6 
10800.6 
11281.1 

Hannlng's n Valve. n m  1 
SLB n Val sra n Val s t a  n val 

9819 6 07 9863 1 .035 10063 6 01 

sank $fa: Left R l 9 M  LenqLhr: ~ett Channel ~ i g h t  coeff contr. ~ x p a n .  
9863.1 10063.6 350 340 340 -1 .3 

~ e f r  ~ e v c e  s~atlon= 9863.1  leua at ion- 1815.7 
night Levee srenan- 10063.6 s leva ti on= 1802.7 

CROSS SECTION &IVER: KIYEI-1 
RFIICX: Reach-, RS: 28.326 

INPUT 
Dercrlptlan: SECTION NO. av 

Staflcn Elevarlan Dara n w  22 
sra Elev sts ElCv sra Slav  s ta  Eler srs Slev 

9643 6 IBW 4 $817.5 1809.8 3861 7 1,s4.9 ,937 3 1732 P ioooo 1791.3 
IO050.1 1801.8 10195.5 1801 9 10252 1 la01 1 10306.0 1802.1 L0188.6 1799 1 
ID176 5 1199.1 10599 1800.3 10682 7 1799 1 10731 3 lBOP.9 10770.4 1000.8 
1DUOs 2 1803 6 10872 1803 5 14955.1 1605 2 11057.2 1806.2 11208.6 1807.9 
11340 5 1810.1 11379.1 1812.8 

xannmq(s n values n m -  3 
sts n V a l  Sta n Val sia n val 

9689.6 .07 9811.5 036 18060 1 .Ol 

BWX St*: Left Raght tength*: LDft Charnel R q h t  toelf Contr. E ~ p m  
8817 5 10050.1 440 450 (70 .1 .3 

Left LWCs Station- 9817.5 Elevafloh- 1809 8 
Light Levee 5fatia.n- IDUS0 I Elcvarion- 1851.8 

CR5SS SECIIW RIVER. RIWR-1 
~ ~ l i m :  ~erch-l BS: 20 2111 

s t a  
9757 5 

9858 
10050.5 
10531.3 
1066Z.7 
10837.5 
11251.1 

Slcrr Sta 
1785 9762.7 

1789.9 9876 8 
1795.6 10063.2 
17x7 lass6 

1793.8 10675.3 
1802.6 10860.1 
IS@$ 1lX86.2 

Hlnnlng'S n vi1uca "YT 3 
Sta n val ~ t a  n vsl st. n v.1 

9639.9 .07 9639.9 .0#1 1OVSO.5 .07 



station rlevarcan ~ a r a  n w -  18 

Sta 11s" 
9689.6 1786.5 
9866 2 nsl.1 

10043.2 1782.8 
10139 1792.5 

10381.9 1792.9 
10842.6 1785.7 
11060.5 1796 
11574.1 1800 

St. 
S722.3 

9893 
10035.2 
10222.1 

10712 
10865.9 
21145.9 

ElE" 
I788.2 
n e s  7 

n s 2  
179.3.7 

h 9 2  
1181.4 
1796.4 

Bank St.: left Rlght LangLha' Left Channel Light C w f f  Conrr. Expan 
9591.2 10055 2 340 350 370 .I 3 

Left Levee Station- 9591 2 Elevst~on- 1807 
Rlrrht Lsves Jrat len-  10055 2 Elevatloa- 1792 

CROSS SLCIlON RIYER RIYER-I 
W C W '  Reach-1 RS 28.091 

INPUT 
oeacrrptlon. SFCflON NO 115 

Eler 
1781.9 
1782.5 
1789.6 
1789.3 
1786.5 
1792.6 
1798.4 

E l e v  Sea 
1786 5 9956 7 
1780.8 loolo 4 
1792 1 10223.1 
-87 6 10778.3 
1189 6 llOO5 3 
I792 15698 5 

HBnnlng'r n Valuer mYni 3 
Sta n Val St. n Val Sta n Ye1 

9641.3 07 9641 3 041 10160 5 07 

Bank S f a .  M ~ L  Rrgh: L~ngrhs- Left Channel R ~ g h i  Caeff contr. ~ x p a n  
9 6 4 1  1 10160 5 330 360 400 1 . 3  

~ e f z  ~ e v e e  Srarlon- 9641.3 Elevation- 1811 7 
mgh: ~ e v e e  statinn= 10121 5 Elevarxsn- 1789.6 

CROSS SECTION RLVEE. RIYER-I 
W C H  Reach-l R5. 28 023 

lWPUT 
De?crlpL1~n SECTION N* liR 

Monlng2a n vaives n m -  3 
St* n Val Sta  n Val st= n wsl 

9770 .07 9770 .011 10071.1 .07 

Bank sta. Le€t R q h t  Lcngrhl. Left Chw.1 Right Coeff tonti ~xpan. 
9170 10077.1 600 $80 580 1 .3 

Left Levee sts~xon- 9 Elevation+l7PP.675 
Rl9hr Levee Stailon- 10077.1 Elevation- 1785.1 

CROSS SECTION RIVER. RIYER-1 
REPCl, Rcach-1 RS 27.913 

I m  
Osncripribn. SECTION NO. AQ 

station ~lsvarxen Data nun- 25 
sta  lev sta Elev 9ts Elev sta  lev s t a  s lev  

9941.2 1800.8 lOOOO 1763 1 10037.3 1777.4 10080.7 lll2 10111.6 ,726 
10166 4 ll76 8 10200 1776.7 11015.4 1771.9 10219.9 1781.2 10210 4 1182.1 
10276 9 1781.9 10431.4 1781 1D609.3 1780.9 10668.7 1781 9 10784 1 1781.9 



IIaMln9.l n VirlUer n W  3 
Sf. n Val st* n V a l  Sti n Val 

99a4.2 .01 9911.2 .Ox6 10240.4 .07 

aenr sts: ~ s f t  ~ i q h c  Lengths Left m-el ~lghlht coetf Contr. w e n .  
9S44.2 10240.4 620 610 600 .I .3 

Lett Levee SCzr~on- 9944 2 Elevation- 1800.8 
~ x g h t  station- iozr0.r ~ l e v r t l ~ n -  1782.1 

CROSS SECTIOR RIYER: RIYtR-1 
R W H :  Reach-1 RS: 27.797 

Station Elevation Oat. om- 32 
st. ~letr st. EL*" sra =lev s n  Elsv S t a  Elev 
99691785.679 1I)ODO 1760.6 1OOOB.I 1761.3 10040 l76l.4 l0049.S 1765 a 

10077.1 m l  loess 7 1771 s l o m o  m z . 3  10150.2 m1.s ialss.3 1774.1 
10265 3 1776.8 10353 5 17% 3 10418.5 1774.5 10519.8 1775.7 1063'1.1 l776.6 
10778.4 1 7 7 7  1 10916 1777.6 10988 1171.3 10992.9 1772.1 11016.9 m 3 . 4  

11090 1716.1 lll06.7 1774.9 11127.1 1118 11190.5 -79.4 11313.3 1777 9 
11394.9 1778.6 11441 1780 5 11568.4 1782 1 11689.7 1782.7 11143.2 1762 
11911.2 1182.5 11962.9 1785.1 

uenning', n Valves n u -  3 
st. n v.1 St. n V.1 sia n V a l  

9969 . 0 7  9969 ,036 10158.3 .07 

Bank S t a .  left Rxght Lengths; Left Cnannel R l P h t  Coetf Conrr. Expan. 
9969 10158.3 560 550 550 .1 .I 

Left Levee SteL~an- 9969 Eleriatlon-1785.679 
Rlghr levee SLaf~on- lOiJB 3 Eleuatian- 1776.1 

CROSS SECTTON RIVER RIYLR-1 
RERCH- Reach-l RS $7 693 

INPUT 
DB?,c~lptlon: SECTION NO. A0 

Station Elevation Data nav= 29  
Ste Elev 9fa Eley Sra Elev 9ta E1.V Sta El*" 

9961.1 1791.7 lOOOC 1756.9 10016.1 1757.7 10060.1 1760.3 10071.5 l762.B 
10088.7 1761.8 10105.9 1170.2 10195.8 1171.7 10231.3 1771 10351.8 1770.9 
10459.2 1172.3 10596.6 m 4 . 7  1U635.6 1775.1 10744.B 1173.7 10897.1 1763.7 

10935 1770.5 10951.3 1767.3 10990.2 1769.3 11023.8 1173.1 11078.2 1715.9 
11145 1775 11215.7 1772.4 11230.4 h73 11311.4 1776.9 11369.9 1778.9 

11565.4 1779.8 11128 1180.3 11801.6 1781.6 11816.11 1782.9 

nnnnlng'a n Values n m -  3 
sra n val s t a  n vei s t a  n Val  

9361 1 07 9961 1 036 10195 B .O, 

Bank S t a  Left Rlghf  lengths. Left Channel Right Cocf f  Cant=. Expan 
9961.1 10195.8 190 470 160 .I 3 

~ e f f  ~ e v e e  Statlan- 4961 1 Elevation- 1791 7 
R i g h t  Levee Stat~on-  10195 8 ElevaClon- 1771.7 

CROSS SLCTlOW RIVER. RIYER-I 
W C H  Reach-1 RS 27 604 

IWPUT 
Ws~tIPtlon: SECTION NO RN 

- 

Elev S t a  
1757 1 9813 5 
1754.3 10000 
1766 4 10150 4 
1769 6 10528 9 
1163.8 10830.3 
m 4  5 

unnfng'r n valuer rmm- 3 
sta n v-1 n val sta n Val 

9740.2 .01 9 7 4 0 . 2  .I136 10011.4 .07 

~ a n k  sta: ~ m f t  m g h t  ~mqth. %eft Channel Ripht coeff eontr Expan 
9740.2 10014 4 510 550 700 .I 3 

Lett Levee itaflon- 9740 2 Elevation- 1786.6 
m q h t  ~eaae stetion- 10011 4 Elcurtion- 1765.2 

CROSS SECTION RIVER. RIYER-1 
RU\CH: math-1 RS 27.502 

1um 



> N , % ? ? " " D <  " .-  . ,--.,-- s * r n n - - m r *  > " P N ' " ' ?  * . . . . -  0 - P" 2ii;;ii; 8 :  u - .  . . . 
-o. .mr4m*e - w - q " , -  

O ' " , * Y I d  !?' ,.,-vn",n-", 3 4 T Z 4 4 Z 2  
P,-f-,-t- 

.3 .a*-..- 
r.,.,.,. 
d?,,." 

P,.r-c-z.r.s. *..--"-- ,.,-8-*a. ....+..- 
. " O ? Y ? * '  a o e - 7 . n  " 4 0 , .  . . * N s a " , - - *  

a . , . . . . . S F - N T m -  " .-  b, 
n n n n l n r  .I .. #,-a,-- 6 .. VIDIY1WF.DO. " - t?,L,AFdn ,,,,"3: 5 '  o o m r *  n .  ,,.poor g " 7 - m - N - o  

mmc.",m-- o - " m m * -  C l N P d "  
em-.. m 0 o v - - r  8 m..,-,.ON 

o 0 0 0  - u - - - +  *......*d 
- 0 0  "d- - ..-A d w w .. -- 4 -  

5'9?7269?? w Y . . , . .  C > r . s q ? ~ y m , y  
> w e m r v  w $ 9 ? ? ? ? <  

ii4YnTT8728 u o ~ n - n u l ~  ~ - . , 1 0 y l * - n w  8 -n-",",* 8 u : G m * 4 w - Q  " r n q w - w *  

t.r P-r-!. >r-,- , -? ,.-,-,.-r*- 
8 4 - n n n - n  -.. .,.... d*...." *-,.*,a*-- 

P r r C r C  
. . + * d * -  

'O'N"'?". 
'2- . o .  . g - 7 7  " .  . . " 0  .." d " N N S ' S  * " 0 , - . D m - - w  ', . -  .", . . . . m a  

a0 ." l"q'O1'" 

m - D " m m a m  .."a "lmr.*wm Z * W P  b,-oN",de"," = - o r  
.I. .r 

- n Q m - o -  rn"7t.W rnN 10 - ,.e--c"--- - N  ", 4 
m ? N - e - r  

- - - - e m -  r n d * " O  ." ,...*-maw", 
O , - U ) D N *  

2 0 " " "  2 ST. m 0 0 0 -  " a o..-.- 2 2 m e " A m "  --.... # - " A  
G P- + --..A 

" 0 0  0 "  --  - 4  

> 'ONN'<F,  * .  . w e .  
4 r- 1 m - I V . Y )  e . . . . .  4 

.a +-:: , " h Y 4 " " ' "  - v  
3 m o . P r " m r  i?? g z $ i  . , . *  .n  2e dQ:& 

4 " , w n o * P m , -  
:? '"99?? 

u - - - < o n u )  
- v n r - r , w  
"*-",."a 

> . u r  0 0  
WII-nl l .D_ld-  

0 0 r n o - m - o 
2-;; r p r r r  *t.r-P,- P G g-22  en-,.+ s , .D - " , - r . r  

r -P  P V F  
"r.. ..-..-- c a 0" 

r " d - 4  - r.*,-?*+ 

a * >  
--..*..* D :.. a t?: 

m n u , . r n d *  * 4 * , n w - r n -  .% rn " u: " ' m g r r m o -  .- u u a  
9s ,,,, * . . . . -  U V .  . . . . n  u . ,ozG .,d-""Nv 

r5;dd;d;; - n q  C 7  
o w w m e - r " ,  

w n n r a o o  "Zd eXYW + N - - m I ( I -  0 w w  o m P r N m n l s _  4 *, * m m P * ? - e - n n  " m o  "." ":d2:,dd 
4 4 r n - u m *  v.-",-04" 4 A 

o n00-0- 

2 2 2 Z 6 S 2  0 m - 9 0  rn A , a  s w me.3a - -  0 a, r . . - e m -  ..--....- .. .. $ !j - -" - .. +...,..* # .. s, 0 0 -  ., a $1 r - r 
" 4  31 u . . . . w *  .,. ., 5 ?' 26 , 4 U d * r n  ..- 2 m -  2: , n n n r n m  * . . . , . .  

. . . , r n - m w r * w r  zuK:g2-+2- b ! ?  8 2 4  " d N - a N m w  
gm".,""'" 

-,.,.* # c 
r C r C r C  

fc c ...."...." 
* m m " , - -  " I 9 ? ? ? ? ? 1 Z ! X  97 L t l o 6 + - " , b s -  , . . . . . . . .  :'9 # - o " 0 . m c .  P ,,,Om,,, ,, ,, ,,LL 4 ndZ;.ddn XN. y m s ~  i ,.,,,,,,,, m -  - . . k g  " . D  .? . . 

" ' r n N * 1 4  " " " W "  * z ,+. .  , '3 ...* i ,--;gss-: 
5 2 2;gzgE-" a - : 6 d Z Z  . d m a r n  8 n - - m e  O D - *  w . * o n e  d S : : Z : 2 2 2  rn o o u u  - - 0 " -  

m - . . a m  
W - r n " - -  

* I I I  - - - A  e, L Z C " " U  **..*..- 
b. 

g Q . 0 . 2 "  

z m w m  r. ""ZZ w .. -- 
B > c + n - r r r n  3 " -  2" '  " E , d " N - " m  g d P  - ." O b * - . r w " * . = r  ,. . . . . . . . * * .  . . . . . . . ,?26 - - * u s>mmmF.l- . . * . . .  . 

" .  - Y, "^"-n-o..",r I > .  MY1 
" 4 .  

Y, Y - O N O C I -  

c c s c T . T c T .  :. .P .. a w W s 1 0 n n - r  

a?" u 
> r P P r r r  a a 4 - - r -  s 4 

..a, * >  
m,-" ,w~N--g 5,- m c J  3' " " T y s y ?  

.A ONO-em..? 4 
8Xnnrmnd ?t;r;din;2;, 8Z- t?, a y  gti el: 

r L i r  a "  3 zx:::2 . D l m o o a -  1 - 3 j g  g$  t?, A d - d  
m _1P = 



*ann1ng*r n Yalurs n"m- 3 
S f i i  n Val SLB n Val St .  n ".I 

9 6 1 3 . a  .07 9907 5 ,044 10012.3 . 0 6  

CROSS SECTION RIVER: RIVER-1 
m C H :  Reach-l RS: 27.265 

INPUT 
OeICrlption: SECTION NO. iiI 

s t a t i o n  r l e v a r l o n  mra nun- 16 
St. Eirv St. EleY Sta Elev  S t a  E l e s  Sia Eleu 

9689.5 1759.4 9689.6 1759.1 9 6 8 9 . 7  1759.4 9703.1 1759.3 913S.2 1743.5 
9795.3 1751 9900 1750.2 9968.4 1 4  9 9 3 . 2  3 5  l O I l D O  1736.3 

10044 1710.8 10063.1 1711.2 10128.7 1711.4 10164.2 1719 10201.7 1719.5 
10298.4 1750 ,0337 1750.7 10382.1 1750.2 10397 17G7.8 10160.8 1766.6 
1 0 4 6 9 . 8  17a6.6  10509.2 ll417.5 10531.9 1748.9 10575.2 1749.3 10618.4 1747.7 
10638.3 1 1 4 8 . 4  10681 .3  17.6.2 10707.3 1717.1 10752.2 1 1 4 6 . 8  10780.1 1743.1 
10795.7 1713.7 10810.8 1746.2 10819.5 1746.6 10861.6 1 7 4 7 . 9  10861.7 1747.8 
10890.4 1748 10939.7 l741 .6  10986.2 l715.4 11055.7 1746.1 11101.8 1739.9 

11124 1739.5 11131.3 l738 .8  11149.2 1739.7 11171.7 1151.6 11300.7 h 5 3 . 3  
11313.2 1755.4 

Manning's n Values n W  1 
5 t a  n "a1 st* n V a l  Eta n "a1 

968'1.5 .07 9900 .044  10164.2 .06 

Bank s f a :  l o f t  Right  lengths: l e f t  Channel 
9900 10161.2 210 210 

l e f t  Levee S i l t i o n -  9900 Elcvarlon- 
~ i g h t  L P V C ~  s tat ion-  10164.2 ~ i r v a ~ ~ a n -  

CROSS SECIIOII RIWR: RIVER-1 
IULCH: Reach-, RS: 2 ' . 2 2 6  

INPUT 
Dercripflon: SECTION NO. IW 

EleY S t a  
1765 9871.9 

1737 7 10065 

Manning's n va1uas Dm- 3 
sia n Val SLa n Val st. n Val  

9786 6 07 9926.4 O(4 IOWQ .06 

~ m k  S L ~ .  L c f r  R L ~ ~ L  Lengths.  L r f r  Channel ~ i g h t  caetf conrr capan 
9928 4 10380 310 300 300 .I 3 

c eft ~ e v e e  ststion- 9928 4 E l s v a r i o n .  1743 7 
b q h t  &eves station- 10380 EleveLlon- 178 

CROSS SrCIiOII RIVER RIVER-1 
RULCH' Reach-1 RS 27.169 

INPUT 
IMscrlp.fion' SECTIMI NO. A0 

Station Eleva t lnn  Data n m -  28 ~ ~ ~ ~~~~~ ~~~~ 

sra € l e v  sca s l c v  sts E l e v  Ira fie" st* = l e v  
9850.9 1755.5 9881.6 1714.4 9933.2 1736 LOO00 1735.9 10145.1 1731.1 

10155.1 1733.2 10191.3 1732.9 10218 1738.9 1 0 2 0 5 5  1732.7 10315.5 1733.2 
10339.7 1733.9 10379.9 1713.1 10395 1715.5 10481.8 17'11.7 10526.6 f 7 1 1 . 6  
10538.6 1743.1 10564.2 1711.8 10687.1 1741.1 10812.4 1711 .110851 .3  173s . l  
10885.1 17a0.2 10910.i 1734.5 10918.1 1734.1 10928.8 1738.5 109P8.6 1736.7 
10976.7 1737.7 llQDO.2 1716.9 11111.9 1747.6 

Manning's n Values nm- 3 
s t a  n Val sta n Val  sta  n Val  

9850.3 .07 9850.9 0 1  10395 .06 

sank st.. l e f t  t ~ e n g t h a :  a r e  channel  ~ x g h r  C O ~ C E  c o n t r .  wpm. 
9850 9 10395 100 330 310 .1 .3 

Left ~ c v e e  scatxon- 9850 9 ~ i e v a t i c n -  1753.5 
~ l g h t  I ~ V C ~  siatlon- 10345 ~ l e v a i w n -  1740 

CROSS SECTTOR RIVER RIVER-1 
RULCH. Reach-1 11.5, 27.106 



lNP"T 
Uercrlptlon: SECTION HO. Al' 

Elev S t a  
L731.6 9808.5 
1734.4 9979.5 
1731.4 10066.P 
1727.7 10I90.7 
1742.7 10408.1 
1741.2 10653.9 
1736.9 10798.5 

Wannlnq'r n v.1uer nu.= 3 
sti l  n Val St. n Val S t l  n Val 

97107 .07 9730.7 , 0 1 4  10275.3 .06 

Bank Sts' Leff Rlght Lengths: L e f t  Channel Right Coeff Contz Expan 
9730.7 10275.3 510 520 500 .1 3 

Left Levee StatLon- 9730 7 Elsvatlon- 1755 7 
Rlght Levee St i t ion-  10259.5 Elavation- n 3 6  B 

CROSS SECTION R I V E R :  RIVER-, 
R W :  Reach-l RS: 27.008 

INPUT 
DeSCripL~an SECTID" NO. AE 

S t a  Elev 

Bank St-: l e f t  ~ i m t  Lengths: Leff Channel Right coeff contr. ~ x p a n .  
9677.5  10164 400 400 100 1 . 3  

CROSS SECTION RIVE&:  RIVER-, 
REACH: Reach-1 RS 26.*1 

INPUT 
nescrlprmn SECTION NO. AD 

LlannLng'. n values n u -  3 
st* n Val sra n us1 st* n Val 

9712.1 -07 9712.1 4 10149 - 0 6  

Bank Sta:  Left Right Lengfbs: Lett Channel Rlghr Coeff Cnntr. Expan. 
9712.1 10119 450 430 400 . 1 .3 

CROSS SECTION RIVER: RIVER-1 
W C H :  Reach-l US: 26.845 

INPUT 
Derci~DLion: SECTION NO. RC 

Stat ion Elevation Data nm- 45 
sta =lev st. e lev s t a  €lev srr ~ i e v  s t a  =lev 

9611.4 1733.1 '1657.8 1731.1 9688.6 1721.2 9793.2 1721.3 9834.9 i7lB.P 
3871 17lB.B 9877.3 I717 9905.1 1718 10000 1717.4 10020.1 1128 

10087.9 1727.3 10101 1729.9 10120.9 1729.5 10143.7 1719.2 10152.7 1719.5 
10191.5 1722.1 10209.4 1730.2 10236.1 1730.2 10253.5 112d.1 10271.5 1725.3 



srnk SC.. Latr ~ z q h r  Lengths  aft CMnnel R L ~ l h t  Kosfr cent=. ~ x p a n  
8657 8 10020.1 350 370 4 0 0  . I  . 3  

~ l g h t  ~ e v t m  statzon- 10011 ~leverxon- n ~ 1  3 

CROSS SECTION RIVER' RIYER-1 
WACS: Reach-I RS. 26.775 

INPUT 
Dercrlptlon SECTION NO. AQ 

aenk s t a  ~ e f c  u g h t  u n g t h s .  =eft Channel ~ ~ g h l :  coeff  cmntr ~ x p a n  
9914 10229 390 420 4 7 0  . i 3 

RlghL Levee a 10202 elavstion- 1718 ? 

CROSS SWTIOR RIVER. RIVER-1 
REACP Reach-l RS' 26.695 

INPUT 
Dedcrip::on( SECTION NO. IUI 

w ~ n n ~ n g ' ~  n valves n u -  3 
St. n Val sca n Val s i a  n Val 

9 1 3 3  D 07 9712.B . O M  10055 4 06 

Bank S t a   eft Rlgbt Lengtns. Left channel ~ w n t  coeff conrr. ~ x p a n  
9772 B 10055 4 370 380 430 .I 3 

CROSS SECTION RIVER: RIVER-I 
rG.&CB: Keach-l RS. 26.623 

I N P W  
Descrlptlon: SECTION NO. Z 

Starxan Elevation Data nun- 
s t a  Elcv Scs Clev 

Hannlnqvs n Valuer nun- 1 
sta n val st. n "11 ste n vdl 

9626.5 .07 9426 5 044 loll8 4 06 

B m k  Sro Left Right Lengths. Left Channel R w h t  C-l f  Can'ir upan. 
9626.5 10128 4 500 500 530 1 . 3  

R i g h t  Levee Steflon- 10013.2 Clsvatlan- 1709 4 



CROSS SECTION RIVER. RIVER-I 
WACS. Reach-1 RS. 26 529 

XNPUT 
Descrzpflon. SECTION NO Y 

Station Elerratlon Data 
st= Ele" st. Elev Sta  

1709.3 9827 6 
1702 6 10004 
1703.3 10177.6 
1713.6 10511.4 
1708.3 10113.3 
h12.2 10897 
1706 11071.9 

1714 1 

nann~ngla n valuer nm- 3 
St* n ".I 5ta n Val St. o Val 

9731.2 .07 91611 3 044 10171.6 .06 

nank sra Lafr srqht ~sngthr: left channel night coarf contr. %pan. 
9764.3 10171 6 530 520 520 .I .3 

Pxght ~ e v e e  statlon- 10161 ~lmvation- 1706 7 

CROSS SECTION RIVER RIVER-1 
OERCH. Reach-1 RS 26.43 

1 m U T  
Dercrlpt~on: SECTION NO. X 

Sfation Elevation Daca mum= 33 
sta xiev s t a  Elev sta  lev s ts   lev s t i   lev 
9770 1 1 1 1  P 9794 4 1700 9a37 5 1700 9 9B85 1699 8 T O O D O  W O O  

Bank sin u t r  Rlqht Lengthr Left Channel night coefl conrr ~ x p a n  
9770 10313 7 130 495 520 1 . I  

Rlghi Levee Siaclon- 10252 El~vatlon- 1702.3 

CROSS SECTION RIVER. RIVER-1 
REACH. Rehch-1 RS 26.335 

INPUT 
Dercrlp*lan. SECTION N9 W 

STktion Elevation Data n m -  39 
st* &lev S t a  Elev sta Elev scrr lie" s t a   lev 
96351110 764 S6aS ' 1700 964616e9.991 9701.2 1697 1 9715.3 1696.7 

9771 9 1696.1 9794 1 1696.6 9886.3 1698.e 9953.9 1696 6 10080 1895.6 
10021.1 1695.8 101S3.3 1699 7 10141.9 1696.6 10190 7 1696 D 102a5.8 1696 9 
10211 6 l701.2 1033J 1 1705 6 10438 8 1705.8 10164.6 I702 6 10574.7 -02 e 

CROSS SECTION RIVER: RlYER-I 
RUCH: Rerch-1 RS: 26.239 

INPUT 
DcacriDLlon: SECTION W. V 

SLaIClon Elevation Dlta 
sta Elev sta 

99251707.875 9936 6 
10111.9 hOQ.6 19121 4 
10279 3 noi.3 10346.3 
10527 5 1100 10868 5 
10763.3 1638.4 10838 9 

Elev 
1691.8 
1693.3 
16S9.1 
15S9.1 
1698.1 

st. 
10010.6 
10181.6 
10516.4 
10737.6 
10871.1 



M N I l D ( I ' 8  n value, nm- 3 
sts n Val st. n V a l  st. " Val 

9925 07 9925 0 4 4  10279.3 .06 

B'nk St*: Left Right Imqthr.  Left Chann.1 nlqht Coeff Cantr Expm.  
9925 10279 3 570 120 3411 .1 .3 

Rlqht k u r r  S t l t ~ q n -  10194 ElrYation- 1696.3 

RIVER; RIVER-I 
RS: 26.137 

INPUT 
Dercnptlon: SECTION NO. U 

s t a ~ ~ e n  ~ltvstxon D B L ~  nun' 47 
5CI IleY Stl E l e Y  St* Elst Sf. EloV 92a Elcv 

99751712 935 10000 1685 '1 10024 6 1686.6 10054.7 1691 10106.9 1635.9 

Bank 5 t a  Left ~ ~ h t  Llnafhr' 4ett Chsnnel u g h t  coeff contr. Ewan. 
9975 10296.6 500 495 475 . 1  . 3  

Rlghf L e e  StnLlon- 10259 Elevation- 1692.5 

C90SS SECTION RIVER BIYER-1 
REACH RenGh-1 RS 26.014 

INPUT 
Des~lzptlon SfCIION NO T 

Elev 
1694.3 
16941.1 
1651.3 
1689.7 
1693.9 
1691 

1687.1 
1696 

Bank st.: left ~ z g l r t  ~enqthr .  Left  channel Rlgnr mefr w n ~ r  
9926 10016.8 750 650 400 .1 

Xlghf Levee Stailon- 10017 5 EllsvlClon- 1691 1 

CROSS SECTION RIYER RIVER-1 
REACH. Ream-1 R5 25.919 

INPUT 
DsecrlpLl~n. SECTION NO. 5 

s ta t ion  Elevarlon ~ a t a  
s t a  Elev Ira 

9686.1 1694.2 9857.9 

mum- 
El*" 

1690.3 
1678.9 
1679.3 
1688.2 
1681.3 
1685.8 
1685.5 
1686.2 
1689 9 

1686 
1689.7 

Elev Eta 
1686.4 9921 8 
1678 1 10007.5 
1687.1 10046.3 
1685.4 10152.9 
1680.5 10293.1 
1687 7 10561 
1683.3 10647.4 
1688.1 10776 6 
1681.9 11142.7 
1684.5 1128P.2 

Elev 
1691.8 
1690.9 
1692.0 
1691 B 
1693.6 
1691 1 
1689.2 

Ilanunq'a n Y.lue. n m -  3 
JLa n Val S t a  n V a l  S t a  n Val 

9686 1 .07 9857.9 .04* 100116.9 .06 



Bank S t a ;  Left Right Length,: Left Channel Right Corff ConLr. Expan. 
9857.9 10046.9 I S 0  400 310 .1 . 3  

night ~ e v e e  stat~on- 10032 slevatlon- 1681.5 

CROSS SECTION RIVER: %I--I 
R U C H :  Reach-, 115: 25.813 

INPUT 
DelCIipLlOn: SECTION PO. R 

Msnning'r n Valves "","- 3 
5 f a  n v a l  srs n v a l  S L ~  n val 

9623.5 .01 9891.5 . O U  10017.6 06 

~ a n k  sia: left Right Lengths: Loft channel ~ s g h t  coeff contr. gxpan. 
9891.5 10077.6 540 170 210 .1 . 3  

Left levre StaLlan- 9 8 9 1 . 5  Elevation- 1685.8 
Righi Levee Station- 10061 ElevaClon- 1680.3 

CROSS SECTION RIVER R I M R - 1  
RULCW. Reach-l RS 2 5  75 

INem 
DesCrlpflon SECTION NO Q 

SCaiio" Eie"a:ian Data 
51. E l e v  BLa 

nm= 4" 
Elev S t a  

i6%4 2 95B9.3 

Manninq's n values n m -  3 
Sfa n V a l  E t a  n Y a i  S t a  n Val 

9514.2 07 9925 3 .0$1 I O O B S  9 0 5  

Bank Sra Left ~ w h t  ~enqths ~ e f f  Channel m q h t  cocri contr. ~ x p a n  
9925 3 lODB5 9 210 280 280 3 

left levee Ststion- 9925.3 EleYaL>on- 1682 
b q h f  Levee StaLlon- 10055 Elevatianx 1671.9 

CROSS SECTION RIVER: RIVER-, 
RERCH: Reach-l P.5: 25.699 

INPUI 
DCsCI1pCIOn: SECTION UO. P 

station ~levatlon ~ a t a  = 22 
S t &  Elev S i a  Elev 51a Llsv Sta  ElCv JLa Ele* 

9518.3 1683.7 9798.1 1618.6 P8B6.9 1611.9 9909.8 1671.6 9979 .8  1670 
10000 1669.4 10005.6 1672.4 10026.9 1673.1 10033 1678.4 10222.9 1681.5 

10350.6 1681.3 10512 1680.2 l07la 1619.8 10743.5 1678.2 10763.6 1672.4 
10787.2 1671.9 10826.9 1672.1 10839.4 1675.7 10880.3 1678.6 10970.2 1679.2 
11082.9 1680.4 11129.5 1685.1 

sank srs,  eft m g n t  ~enqfhr: Left channel Right coeff conrr. ~ x p ~ n .  
9886.9 10033 290 290 290 .1 . 3  

Left ~ e v e e  ~ f a t m n -  9890 ~ i e u a t x m -  1616.7  
~ g h i  Levee ~tatlon- 10033 ~ l a v a t ~ o n -  1616.7 

CROSS SECTION RIVER RIVER-I 
RULCH' Reach-l 95 2 5  6411 



S t a t i o n  Elevi)tlen Data n w  25 
5fa LleV SLa Elev St* Eiev Bra Elev  SLs Elcv  

9535.3 16eW 9767.4 1677.2 9804 1 1675 7 99(18.8 1676.6 9926.6 1669 8 
10000 1670 1 10013.5 1670.1 10030 5 1615.2 10061.5 1677.3 10119.8 1676.6 

10141.2 1678 8 10246.3 1678.6 10388 7 1677 6 10185.6 1677.1 10596.1 1676.7 
10634 1677.6 10683.4 1676.6 10719.7 1671.8 10774.8 1674.2 lOB2.5 1672 

10861 2 1669 3 10895.7 1676.8 10968.6 1675 5 11020.2 1615 5 11094.5 1682.8 

Ianning'l n values  nm- 3 
st* D vai st. n v a l  s r a  n v a l  

9535.3 .O7 9908.8 .044 10061.5 .06 

Sank Sta Left Right Lengths. Left Channel Ught Coeff Contr. Swan 
9908 8 10061.5 360 320 IS0 .1 . 3  

Left Levee Sthties- 9908.8 Elsvatipn- 1616 6 
Right Levee Station- 10030.5 Elevillion- 1615.2 

CROSS SECTIW RIYER RIVER-1 
R V I C X .  Reach-1 RS. 25 58 

INPUT 
Descii~tlon: SECTIW RO N 

SLaClen E l e ~ a t x o n  Data nm- 25 
S t a  Elcv S t a  E l c v  Sta Elev Sta Elev  5 t a  Eirv 

9635.1 1618 9637.3 1677 9704 7 1671 6 9855 4 1 6 7 1 8  9914 4 167a.1 
10000 1668 9 1POBS 1670 8 10121 5 1673 7 10276 2 1673 7 1 0 1 4 6 6  1671.3 

10453 1 1673.5 10517.8 1672.9 10547 1612.2 1P606.7 1572 3 10625 8 1613 9 
10732.4 1615.8 10818.1 1674 2 10861 3 1510 4 10895.8 1 6 6 9  P 10915.7 1667.3 
10962 4 1 6 6 5  9 10912.5 1666 8 10985.9 1610 11000 5 1675.5 11066.1 1 6 8 0  6 

bank sfa ~ e t t  ~ l q h t  Lengths: Left channel Right caeff contr. Expan 
9974 4 10121 5 320 300 1 9 0  .I . J  

LEFT L ~ Y ~ ~  station- 9974.4 e levar lon-  1 
Rlght Levee Srat~on= 10121.5 Elevarlon- 1673 7 

Ci*059 SECTION RIVER. RIVER-1 
R E X " .  Reach-l R5' I5 519 

,,,PUT 
Desmipf lon  SECTIM NO H 

SraLlnn EleuaLlOn Data nun- 21 
Sta Elev sta Elcv Sra Elcv sea ~1.v sf*  lev 

956- 7 1676 9510 1612 9663 3 1669 9 9770.3 1670.4 9836 4 1671.4 
9915 1 1612 1 9946 1672.4 9970 1670 1Q000 1668 3 10058 9 1670.1 

10101 1672 P 10154.1 1671 6 10186.1 1611.5 10184.1 1670.6 10492.1 1670 5 
10616 3 1670 1 10795.5 1671.1 10631 1 1664 10512.3 l6h9.6 10940 1667 9 
10957 3 1661 6 10970 3 1661 6 10993 4 1675 6 11088 4 1679.2 

Ul""l"~' - i  n v a l u e s  D m -  3 
ST. n V.1 S L ~  n val S t a  n v a l  

9567.7 07 9946 .044 10101 .06 

Bank sra  ~ e t t  n i g h t  ~cngfhs.  aft Chsnnei ~ l g h t  cosff conti  ~xpan. 
9946 l O l D l  5 310 290 .I .1 

left Levee sferron- 9946 ElWafion= 1672 4 
Rlghf Levee Station- lOIDl Elevetion- 1672.2 

CROSS SECIIQK R I m '  RIVER-1 
RUM> Reach-l M. 25.458 

INPUT 
DescripTim SECTION NO. Ii 

S t a  
9518.9 
9825.6 

Ldm"iog'l n Valwea n w  3 
SLa n ".I S r a  n Val St. n Val 

9528.9 . 0 7  9916 B .044 10061.1 .06 

Bank S t a .  Lett R w h f  Length,: Lett Channel Right cocif contr. ~ x p a n .  
9916.8 10067 1 390 360 380 .I . 3  

PIghL lcrree Station- 10067.1 El rva t lan-  1569 I 



CROSS SECTION R I I Z R .  RIVER-1 
REACH. Reach-l RS 21 38% 

INPUT 
Deacrliltlon' SECTION NO. K 

Benk sta' l e f t  Rzghr Lengths:  L e f t  chamel ~ l g h t  Coeff Contr ~xpan. 
9167 9 9644.5 350 360 370 .3 

Rlght Levee Stat lon-  9625 3 Elevation- 1653.8 

CROSS SECTION R I V W :  RIVER-1  
RERCH: Reach-l R6: 21 .326  

INPUT 
Descnpf ian S E C I l e N  NO J 

Manning's n v a l u e s  n m -  3 
s t a  n V.1 St. n V a l  5za  n V a l  

9070.8 .O7 9335.2 . O 4 4  9 4 9 7 . e  .06 

sank sfa:  eft m q h t  ~ e n g f h s :  l e f t  Channel R i g h t  coerf cantr. expen. 
9335.1 9491.1 490 510 480 . 1 .1 

Left Levee SLarlon* 9331.1 Elevation- 1661.5 
Right Levee Statlonr 9637.8 Elevation- 1661.1 

CROSS SECTION RIVf.8: RIVER-1 
REACH: Reach-1 RS: 25.233 

INPUT 
Uesciipfian: SECTION 110. I 

Sca 
8536.3 
8981 4 
9228.6 
9301.1 
9471.9 
9622.6 
9148 3 
9924.8 

10094.7 
10118.4 
I o n s . ?  
10303.2 

S t a  
8854.9 
9192 7 
9296 1 
9418 I 
9608 1 
9718 7 
3908 + 

LOODO 
10089 5 
10169 9 
10283 7 
10175 2 

mnil~ng's a values nw- 3 
st. . V.1 st. n v s 1  sta * Val 

8536.3 .07 9214.5 .04$ 9383.8 .06 

Bank St.. Lof t  Right  Lsnpchr: L e f t  Ch-sl R i g h t  c o e f f  conrr. ~xpan .  
9274.5 9183 8 390 280 160 .1 .3  

Left LerrEe Sratlon- 9274 5 Clevatlon- 1659.1 
Rlght Levee STaLlOn- 9383.8 Eleva t ion-  1656 

CROSS GECIION RIVER RIVER-1 
R W H .  n e e d - l  RS 25.18 

INPUT 
Deacrlptlm SECTION NO B 



sration r1evatie.r 
Sta Eicv 

8859.3 1660.4 
9057.1 1652 
9213 5 1654.5 
9311.6 1653.6 
9511.1 1651.5 
9698.9 1655.1 
9185 .9  1653 

mum- 56 
Elev S t a  

1660.5 8986.1 
1653.1 9144.5 
1654 1 9306.6 
1651.8 9113.7 
1655.7 9597 
1651.5 9717.8 
1652.1 11830.6 
1656.1 9955.6 
1650.4 10066 2 
165<.4 10135.8 
1658 1 10156.6 

Elev St. 
1658.4 son 
1654.4 9161.8 
1651.1 9319.4 
1655.1 9490.2 
1651.1 9633.5 
1651.7 9115.7 
1655.3 9891.7 
1654.3 9969.6 
1650.8 10072.4 
1654.6 10157.7 
1657.3 10390.4 

Kennlng's n Valvcs n u -  3 
Sta n va1 s t a  n val st. n v a i  

8859.3 .01 9213.5 - 0 4 4  9413.7 .06 

~ m k  st.: Left Rrghr Lengths: left Channel RX@L caeff cbnlr. ~xpan. 
9213 5 9113.7 500 430 830 .1 . 3  

Rlght Levee Station- 9413 7 Elcvaczon- 1655.1 

CROSS SECTION RIVER. RIVER-1 
W C H  Reach-> R9 25 099 

XNPUI 
Dercilptlon: SECTION NO. G 

Hannlnq'r r Value* "W 

5:a n V.1 Sf .  n Val St* n Val 
85S3.B 0 7  9327.i 4 9 .  .a6 

~ a n k  sea: l e f t  Righr Lengths: Left channel night coeft cont i .  zxpan. 
9327.5 9490.1 430 470 530 1 .? 

~ ~ h i  ~ e v e e  StarJan- 9430.5 ~ievatian- 1650.8 

CROSS SECTION RIVER. RIVER-I 
RUiCH' Reach-l R5 25.01 

INPUT 
Dercriptlon. SECTION NO F 

stat1.n Elev*tibn >eta 
S t a  Elev Sts 

8397 8 1653 4 8551 9 
8698.5 1643 5 8743.7 
a823.5 1446 BB7B 3 
9087.8 1641 3124.3 
9294.1 1616.9 9355 3 
9445.1 1641 4 9476 2 
9776.5 1647.4 9818.2 
3935.5 1646.9 9975 
10037 7 1652.2 10149.5 

B n n i n q ' s  n values n w -  3 
S t a  n val Era  n v.1 sta n v a l  

8397.8 .07 8853 5 .014 9248.1 06 

Bank St.: Lsft R m t  Lengths: Lett Cbmnel Rlght Coeff Canrr. lxpan 
8823.5 9148.1 410 480 550 .I 3 

~ i g h i  ~ e v c e  Statlan- 9203 ~ l r v a t m n -  1643 91 

CROSS SECTION RIVER RIVU-1 
R U C B :  Reach-1 RS: 2 1  919 

INPUT 
DeSCripFlOn. SECT~ON NO. E 

ELaLlon Elevation Data n u -  I B  
Sra Elcv 9 t a  Elsv St* Elrv $7. Tie* S l a  Elev 

8446 2 1652.8 BO68 4 1 M 9  7 8168.S 1646.8 8195 5 1647.1 8249.6 1648 



"annin9.8 n Valvr r  n w -  3 
S f *  n Val sea " V a l  rta n Val 

8046.2 .07 8194 1 044 8709.6 .a6 

8.n~ sta .  left Rlght ~ e n g r h r .   eft channa l  night coeff contz ~xpan. 
8.94 5 8709.6 460 390 350 .I .3 

L ~ f t  Levee Sfatlon- 8894.5 Elevation* 1650.4 
Right Levee Sta t ion-  8709.6 E l e v a t l o n ~  1643.6 

CROSS SECTION RIVER: RIVER-I 
RUICH:  Reach-, R5' 21.845 

StatLon Eleua t lon  Data 
SLa E l e v  SLa 

9242 B 1 6 4 8  4 8353 1 
8697 6 1638 1 8102 9 
8826 7 1 6 4 1 . 5  9 8 7 3  
8921 16a2 3 8981.3 

Bank SLa: Lef t  Rishr Lengths:  L e f t  Channel Right Coeff Conir. Expan. 
36711.4 6 1 9 2 . 8  550 490 190 .1  . 3  

Left Levee 6L6ciOn- 0 6 7 4 . 4  EIevdLlon- 1616 .1  
~ ~ g h r  Levee scatzon- 6 7 8 9  ~ l e v a r i o n -  1640.1 

CROSS SECTION RIVER: RIVER-I 
RmCH: Reach-l n3: 24.752 

INPUT 
UeScrlpLLon. SECTIrn no. c 

s t a t a m  E l e v a t i o n  Data n m -  8 0  
S r a  E l e v  Sca Elcv  S t a  E l e V  Sfa Elev S t a  Elev 

8690 1642.2 8 7 0  1 1641 8789.8 1632.8 8835 7 1638.2 8868.3 1631 5 
8BR1.2 2632 1 8911 1629.8 8925.4 1629.3 8941  5 1629 2 8967 1632 4 

B997 1638 3 9041 9 1637 9 9064 6 1632.4 9070 6 1633.2 9 0 9  4 1634 2 
9110 6 1636.1 9205 1632.5 9223.2 1633.1 9233.2 1633.6 9216 B 1638 1 

nanning'r D valve* nlp- 3 
~ t a  n vsl ~ r a  n val  s r a  R vsl 

8690 .07 8835.7 ,041 8931 .06 

ssnr st* LrEr nivht irengths: Lcfr channe l  ~ q h t  corff contr. wpm. 
8835 ? 8991 850 560 '130 1 . 3  

Left LFVW StaT~on- 8876 Elevaf ion-  1635.29 
Rxght Levee Station- 8980 Elevation- 1635 21  

CROSS SECTIOR RIVE%: BIER-I 
WAC%: Reach-l R S :  21.646 

I m  
Dtrcrlption: SECTION NO. B 



naming's n Value* nu- 3 
st. n Y.1 5ta n Val S t =  n Val 

8810 .07 9580 .044 9145.6 .06 

sank sf.. tafr  ~ ~ g h f  ~envchs: Left chsm.1 Rlght coeff contr ~xpan. 
9580 9145.6 760 640 620 .I 3 

In~ffe~rive n o w  DW- 1 
st. L 9ta R Elev 
Eel0 9630 

~ e f f  ~ e v s s  starion- 9580 Elevarzon- 1630 5 
RlghL Level Smtron- 3745.6 Elevatron- 1630 5 

CEOSS SECTION RIVER. RIVER-1 
W H I  Reach-, RS: 28.521 

INPUT 
Delcriptian: SECTION NO. II 

Elev Sea 
1626 9090 
1628 9810 

1624.6 lOOO0 
1628 11 10276 
1626 10496 5 

1626 5 10853 
1630 2 10962 7 
1632 2 11287 1 
1632 9 11139.1 
1639 6 

Elev Sta 

Banr Sra  eft Q h t  Lengths. left Channel Rlghr coeff eontr. ~xpan.  
9'160 5 10093 9 0 0 0 .l . 3  

s n e f f e ~ r i v e  PION n u m  1 
SLa I S t a  B Elsv 
8760 9300 

left ~ e v e e  stac1.n- 9865 clcusrioo- 1628.1 
Rlghi Lrve. StaLLon- 10009 El tva t lom 1618 1 



S-l OF R V L M  LENGTHS 

R i v e r :  RIVER-1 

Reach River St. 





Table - Standard Table 1 

~ ~ v e r  s ta  a ~ o t s l  nln ch EI W.S. Llev c i . .  E G.  lev E.G slope 
lcfri lfti lftl lfti lit) ~ f t / f r ~  

V e l  Chnl Now Area Top Yldth Freud. l Chl 
f t  Idq ftl ICtl 



ERRORS Y-INDS IWD NOTES 
Errozr warnangs and ~otas for Plan : EXIOO-WP 

River: RIVER-, Reach: Reach-l 85: 31.91 Proflle: 100-year 
nsrnlnq:rhe velocity head has changed by more than 0.5 ft 10.15 mi.  his nay indicate the need for additional cro.3 
liarninq:rhe conveyance ratio iuprfrem conveyance divided by dcw,stream conveyancej is lean man 0 . 7  or greatsr inan 1.4. 

This nay lndiclrte mc need far eddifional cross ..Ctl.,,.. 
Warning:Ihc energy loss was greater than 1.0 ft 10.3 m i .  berueen the current and prcvxaus cross sectzan. rhis m y  indicate 

?be need for additional croan sections. 
River: RIVER-, Reach: Reach-1 RE: 31.87 Profile: 100-year 

warninq:rhe enaiqy equation could not be balanced within ihe specified number of iterarlons. The ~ 1 0 4 1 ~  used critical depth 
for the wafer ruiface end clrnrinucd on with the calculations. 

Yarning:The velocity head has chmged by more than 0.5 f r  10.15 al. This may indlcarc the need for additional cross aretion.. 
waininq:rha energy loss usa greater than 1.0 i t  10.3 m l .  bcrucen the current and previou* crosr section.  his m y  indicate 

the nesd for additional cross sections. 
rarning:Duiing rha standard step iterations, when the aslmed water surface war ret equal to critical depth, ths calculated 

water surface CME back below critical depth. rhis mdic.re8 t h a t  there is not  8 valid subcriticai m.vei. 
Progrm dafaultod Lo crlfical OepCh. 

wee:  nuitxple critlcal depths were found a t  this location. The critical depth with the lowest, valid, water surface was 



used. 
River: RIVER-, Reach: Reach-l R$: 31.82 Profila: 100-year 

~ a r n ~ n g : ~ h c  energy equation could nat bc balanced within the rpecic~ed n w c r  of iterations. rh. pxoqram used critical depth 
for the water SYCf.CC and cont>nued on with the c.lculationr. 

Warning:alvlded flow cmputod for this cros3-section. 
Yarninrl:The ueloc~ry head has changed by mDra than 0.5 ft 10.15 n1. Thlr may ind~cate the need for additional cross sectiana. 
uazninq:~he energy loas war greater fhan 1.0 ft 10.3 -1. betusan the currsnc and prcuious cross section. ~ h i a  may indicate 

the Deed for additional cross .cstions. 
W~fnlng:DYrlng ?he standard step iterations. when the arrued r a r e r  surface rss set equal to crirlcal depth, the calsuialed 

water auiface came back belor critical arpth. T h ~ a  indicate. that there i s  nat a valid rubcritxal ansrei. ~ h s  
pI0gI.m dlfaultcd t o  CI,tiC.I depth. 

River: RIVER-1 Reach: Reach-1 RS: 31.75 Profile: lV0-year 
Yaming:lhe velocity head has changed by mars than 0.5 ft 10.15 ml. This may indicate the nesd for additional crass recilons. 
Wainiw:~he energy lose war gremt-r than 1.0 fr 10.3 nl. betraan the current and previous czoas section.  his may ind~care 

the "tad for ad.3irion.l crow .actions. 
River: RIVER-, Reach: Reach-, RS: 31.63 Profile: 100-year 

Yarning:Dlvided fie" computed for this cross-section. 
Warnmg:The energy loss war qraatrr tnan 1.0 ft 10.3 mi. between the current and previous czosr vection. This may indicate 

fh* need tor .ddiCl~"*l ciDsa 3ection.. 
~ ~ v e r :  RIVER-1 ~aach: ~sach-1 RS: 31.54 Profila: 100-year 

~arning:~iv~ded  ID* c~nputed for thia cross-section. 
Yaming:The encrpy 10.8 we3 greater than 1.0 ft 10.3 .I. becvsen the curisnf and pxeVi0us cross 3ccri.n. Thil may tndicafe 

the need for additional croar section,. 
~ o t r :  ~nltxpie critical depths were found at this location.  he critical depth with the lowerr ,  valid, reter surface was 

usad. 
River: XI--1 Reach: Reach-l : 3 . 4  Profile: 100-year 

Waining:~lvided flow computed for thia cross-section. 
warning:~hc cnargy loss w a r  greater than 1.0 ft 10.3 nl. between the current and previous cross section.  hi* may indicate 

the need for additional cross sections. 
Note: Multiple cxlticai depths ware found at this location. Tho critical d ~ p t h  with fhe loveat, valid, water surface was 

used. 
Rlver: RIVER-, Reach: Reach-l RJ: 31.34 Profile: 100-year 

Warnxng:me cross-secrlan end polnis had to be extended .~rlically for the conpursd water surface. 
waininq:~ne velaclty head has changed by more than 0.5 fr 10.15 .I.  his may indicate the need for additional crass sections. 
Wmrnxng:lhc energy loas was greater rhnn 1.0 ft 10.3 m1. balscn the current and previous cross sccfxon. This may knd~cafe 

the need fai additional cross s.stions. 
River: RIVER-1 Reach: Reach-, RS: 31.25 Profile: 100-year 

warnlng:The vriocliy head has changed by more rhan 0 . 5  ft 10.15 al. This may indicate the need for addiiionai cross sections. 
l i a i n l n g : l h e  energy loss u s  greater rhan 1.0 It 10.3 ml. bccwcen the current and previous cross section. This may lndicate 

the need for additional czaas sections. 
River: RIVER-I Rensh: leach-l RS: 31.17 Profile: 100-year 

warning:~he energy loss war greater than 1.0 fi 10.3 mi. between the current and previous cross section. ~ h i r  may lndrcare 
the Deed tar  a d d l t l o m l  crQss secrlons. 

River: RIVER-1 Reach: Reach-, RS: 31.14 Orofile: LOO-yeai 
~ a ~ n x n g : ~ h e  energy loss war greater than 1.0 ft 10.3 ml. becueen the current and prevlaus cross secrfon. ?his may i n d ~ c a r ~  

the need tor .ddlt~.nal cr0.r 3ection.. 
River: RIVER-, Reach: Reach-l RS: 31.05 Proflle: 100-year 

Warning:The energy lass was greatex rhan 1.0 ft 10.3 m 1 .  between the current and previous cross section. This may indxcite 
The need for additlone1 crogn 3ection.. 

River: RIVER-1 Reach: Reach-l US: 30.96 Profiie: 100-yea.' 
wafnlng:The veloc lry  head has changed by mote than 0 . 5  fr i0.15 mi. Thrr may indlcace m e  need for addit~onsl cross sections. 
warnlng:~he energy loss was greater rhan 1.0 fr 10.3 m i .  bcrveen rhe current and previovn crass section. T ~ L S  m y  lndicata 

the need lor addxfional cram sections. 
Pivar: RIVEP-1 Reach: Reach-1 RS: 30.85 Piofile: 100-year 

Wilming:The conveyance r a t i o  l u p s t r e m  convryance divided by downstrean conveyance1 is lera than 0 . 7  or greater man 1.4. 
This may indlcare the need for additlonil1 cias3 secclonr. 

narning:The energy loss w a r  greater than 1.0 ft 10.3 .I. between the current and pr*uiour cross section.  his may indicate 
the need for addltmnal crass sections. 

Note: Multiple criCical depths Per* found a t  t h ~ s  location. The critical depth with the laert. valid. wafer surface wea 
"led. 

River: XIVEII-I Reach; Reach-, RB: 30.75 Pmfilr: 100-year 
Wdmln9:The Velocity head has changed by marc rhan 0 . 5  It 10.15 m i .  Thrs nay lndlcate the need for addltional cross sections. 
uarning~~he conveyance ratlo l u p r t i a ~  conveyance divided by dounsrresm conveyancel is leas rhan 0 . 7  or qrearer than 1.4. 

  his may zndicate the need for additional czorr sections. 
Warn1ng:The energy lass war wearer than 1.0 fr 10.3 101. between the current and previavr cross section.  his may ~ndicate 

the need tor additional craar sectianr. 
River: RIVER-, Reach: Reach-> RS: 30.65 Profile: 100-year 

Warninq:ihc energy equation could not be balanced with20 the specified n-r of iLeraLianr. The prognm used crftical depth 
for the varer surface and canrinued on with the calcuiations. 

warninq:~he energy less was groafer than 1.0 ft 10.3 .I. between the current and previous cross rectlon. ~ h i a  may indicate 
the nerd for addlfional crors section.. ~ ~ 

Warning:Duiing the standard step iteration=. *hen the earmed water surface war set equal t o  critical depth, the calculated 
water surface came back below critical depth. Thi3 mdicafer that there is not s valid rubcritical answer.  be 
program defaulted ro critical depth. 

River: RIVER-, Reach: Reach-, RS: 30.52 Profile: 100-year 
Yarnin9:rhe energy equation could not be balanced within ths sprclfied nlvober of itszations. The proqrm salacred me wafer 

3~1face t h a t  had the least anaunt of error between computed and asrwded veiues. 
Warn1ng:The velocity head has changed by mrr than 0.5 f t  10.15 a). This may Indicate the n M d  for additional crors sections. 
li)rninri:Tha conveyance ratio 1upatra.n conveyance divlded by domrtreen conusyencel is lass than 0.7 or greater than 1 . 6 .  

Thi5 may indicate the need for addicion.1 crosr sections. 
Warning:The energy lor, war grsstsr than 1.0 i t  10.3 .I. brtrecn the current and previous cross section. Thir m y  indics~s 

the need for additlanal crrr.5 srctlons: 
Warning:During the standard seep iferations. when the srruaed water rurface was set squ.1 to critical depth, the sslculsled 

water surface came back below critical depth. This indicates that there is nor n valid subcrltlc.1 answer. The 
program defaulted to critical depth. 

River: RIVER-1 Reach: Reesh-l RS: 30.42 Profile: 100-"ear 
uarning:Ihs velocity head has chsnged by mare chan 0.5 ft 10.15 ml. Thir nay indicate the need for additional cross rcctiona. 
warning:Ihe energy l ~ s s  wss greater than 1.0 ft 10.3 ml. between the current and previovs cmas aecrion.  his nay indicate 

the need for .ddit*onsl cross scctionr. 
River: RIVER-1 ~each: &each-I RS: 30.28 Profile. loo-year 

warnmrl:The rnaiqy swsiron could not be bmlanccd wifhln The rPsciflrd number of ItaraClons. Thc oromrm used critical rtr~rh  , . ~ ~ ~ - - ~ - ~  ---- --r 
for the rarer surface and continued on with the c a i c u ~ h t l ~ o ~ .  

~ a m i n q i ~ h e  energy loss uea greater than 1.0 ff 10.3 nl. bsrvecn the current and prcv~ous u o r r  sectzan. =his my indicate 
the need fox additlanal crass acctionr. 

warning:mrlng the standard ,rep itcrafions. whm the asawed water surface w.8 a e t  equal t o  crtrlcsl depth, the calculated 



water surface came beg* below critical depth. ?his indicates that there is n o t  a valid rubcritlc.1 answer. the 
PIOgiam defaulted to sntic.1 depth. 

Rluer: SIYTR-1 Reach: Reach-1 : 30.2 Profile: 100-y~ar 
Y6rning:The energy equation could not be balanced within mr spectf~cd n-ex of iterations.  he program used critical dap~h 

for the water surface and cmrinued on with tnc c.lcu1sLions. 
Yllrnln9:D&~ided f l w  computed for thls cro~a-secrion. 
Warnlng:ID= velocity head has chanped by mrs than 0 .5  ft 10.15 m i .  This may indicate the need for additional ccosr sectlona. 
werning:~hr energy 10.s us. srcster than 1.0 ft 10.3 ml. between the cnrrant and previous cross restion. rhlr say ind~cate 

the need for additlanal cross sections. 
Yanrln9:Durlng the rtandaxd rtep ireration., rhan the arnncd r a t e r  rvrfacs was rat equal t o  criticai dapih, tha calcula~ea 

water rvrtacr came hack balou crirical depth. rhir indicate. that tharr i s  not a valid subcritical ansuer. a he 
program defaulted to critical 6epth. 

XIVCT:  RIVER-1 Raach: Reach-l RS: 10.1 Profile: 100-year 
warnlng:rhe energy equarion could not be balanced within the ~pecifiad n m c r  of iterations. the preqrm selected the  w a t e r  

IUIfaCe that had the 1B.bC m u n t  Of error between mmputed and ..r"mcd value.. 
wamiw:~ividcd flow computed for mi. cross-rcction. 
warning:~he velocity head hss changed hy more than 0.5 f t  10.15 m i .  Thia may indicate the need for additional cross sactlonr. 
warnmg:the energy losa was greeter than 1.0 ft 10.3 m i .  between the current and prcvioua cross rccrion. ~hir m y  indlsare 

the need for additional crors sections. 
River: RIVER-I Reach: Reach-1 RS: 29.85 Proftle: 100-yeax 

Yarn&ng:The energy  quat tit in cwld not be bakmced wirhin the hp~cafied nMlb.r of irexatiana. =he program used critical depth 
for the water surface and con ti nu^ on with tnc calsuiarions. 

w=ming:~he energy loss was greater rhan 1.0 f t  10.3 mi. beteeen the current and previous cross section. ~hir nay indtcate 
the need for additianal cross sections. 

Waining:hrrinq the =tsndard step iterations, when the assumed vsrer surface was s a t  equal t o  critical depth. the calculated 
water surface came back belor cxitical depth. this Indlsaies chat there i s  not a valid aubcrlticai answer. ?he 
progrim defaulted t o  critical depth. 

R1Yer: RIVER-, Reach: Reach-1 RS: 29.77 Profile: 100-yeer 
warn3ng:~he enerqy loss was greater than 1.0 fr 10.3 m i .  hetween the cvrrenf and preuxous cross section. ?his nay indicate 

the nrrd for .dditlonal cross rcsti.,,.. 
Note: Hulrlple crlric2~I depths were found at this location. The critical depth with the louerr, valid, water rniface 

"red. 
River: RiWX-I Reach: Reach-1 RS: 29.72 Profile: 100-velr . ~ ~ -  

warning:The vrlocicy head has changed by more than 0.5 ft 10.15 m i .  This may indicate the need for additional crmrs sections. 
Waminri:The conveyance nriQ lupstxra. conveyance divided by downstream conveyance) is less rhan 0 .7  or 9remcer rhan 1 . 4 .  

I'hlr may indiclte che need for additional cross sections. 
Note:  Hultlple critACa1 depChs Vere found at chis location. Tha critical depth vith the lowest. valid, energy res used. 

River: RIVER-I R~ach: Leach-1 RS: 29.715 Profile: 100-yeax 
Uarnin4:The fin* regme cilculated by the momentum equarlon shows class a flow. For the herf solution, this profile should 

he r"" .l a mixed flow problem. 
NOLC:  amenf fun answer i s  not v a l ~ d  if the r a t e r  surface is above the low chord or if there is weir flew. m e  momentu. 

answer has been drsre~arded ~ ~~~~ ---- - - - ~  --- 
River: RIWP-1 Reach: Reach-1 RS: 29.715 Profile: 100-year Upstream 

warn1ng:~he energy equation cor;ld not be balanced within the rpaclfled number of it~ratims. the pragrm w e d  crlrical depth 
foz the varer 9urface and c o n t h v e d  on vith the calculatxonx. 

Warnlng:The energy lor= war greater rhan 1.0 ft 10.3 m i .  between Lhe current and previous crors section. 1his may xndicatt 
the need for .ddrtion.l crass sectlonr~ ~~~~- -----.. ~.~ 

Warning:uurlnq the rLandard step lierer&ons. when the assumed water surface was o a t  equal t o  crlricai depth. ths calculated 
warer surface came back below u r r a c a l  depth. Thrs lndicares that there ~s not a valid Subcntical answer.  he 
Pr04111m defaulted to CllLICaI depth. 

~ o t e :  nuitiple ciiflcal depths were found a t  thir location. m e  critical depth with the lorest, valid, enerqy uas used. 
Rivez: aIVER-1 Reach: Resch-1 115: 29.715 Profile: 100-yeax Downstream 

warn~nq:~he energy equation could not be balanced within the spacif~~d number of iterations. ~ h c  program selected the water 
surface that had the least =munt of error between computed and assumed value=. 

Wamlnq:The velocity head hso changed by mare rhan 0 . 5  f r  10.15 nl.  This m y  indicare rhs need for additional cross sections. 
Warnlng:Uuring the standard step iterations. when the asamed rater  surface war set equal to critical dppth, the calcvlarcd 

water ruiface came back below critical depth.  This indicates Lnar there is not e valid subcritical answer. The 
program defaulted t o  crlt lcal  depth. 

Noie:  Hult~ple CIitlCaI depths were found at rhis location. The criLlc.1 depth with the lowest, valid, energy war used. 
Rlver: RIVER-I Reach: Reach-1 RS: 29.71 Profile: 100-year 

Yamlng:ThF VCIOCIZy head has changed by more than 0.5 ft 10.15 m i .  this may indicate the need for addirlonal cross sections. 
Uarn&ng:Ihe energy lass was greater than 1.0 ft 10.3 mi. herrem the current and previous crosa section. T ~ X ,  m y  indzc)ite 

the need fer additional cross section.. 
NOLE: ~ u l r i p i e  cx~tical depths "era found at thlr location. l he critical depth with the lous~t, val~d, energy usr used. 

Rlver: RIVER-, Reach: Reach-l i lS: 29.663 Prof l l s :  100-year 
uarning:Divided flow computed for thir cross-grctlon. 
Ydrnlng:the anerqy loss *a5 greater than 1.0 fr 10.3 mi. hcrueen the cvrrcnl and previous crmns sectxon. Thil may indicate 

the need tor additions1 cross rectian.. 
Note: nultlple critical depths were found a t  thir locatien. The cxirical depth with the lowest. valid, water surface was 

used. 
~iver: RIYER-1 ~each: ueach-1 RS: 29.601 profile: 100-year 

YarDln9:The energy aquarlon could not be halanced vithin the rpccifird number of iterations. The program selected the rater 
surface Lhsf had the least Mount of error between senpufed and asswed values. 

Yarning:Divided flow computed for this cross-sec2~0n. 
Yam1ng:The velmclty head has changed hy narc than 0.5 it 10.15 m i .  This nay indicate the n.ed for additional cress sections. 
Warning:The energy loss war gr=atar than 1.0 ft 10.3 ni.  barwen t h e  current and previou. crors section.  his n.y indicate 

the naad for additional cross sections. 
Waming:Duriw the standard step iterations. when the assumed water surface was set equal ro critical depth, tns calculatad 

water surface came back below ciit~cal depth. This lndicares that there 1s not a val~d subcritical ansuer. the 
program decaulted to critical depth. 

Note: Nultipla critical depths were found at  this lacatlon. the critlcal depth vith the lwast, ualld, water r~rface was 
used. 

River: RIVER-1 Reach: Reach-i RS: 29.538 Profile: 100-year 
Yarninq:Divid=d flow computsd fox thir cross-section. 
Yarninci:Ihc veioclty head has changed by more than 0.5 f r  10.15 m i .  rhis may indicate the need fox idditional cxos. sections. 
YarningiThe energy lose uar sreatar than 1.0 ft 10.3 m i .  between the current and previous cfo%r section. This may indicate 

the need fox additional crar. sections. 
River: RIVER-1 Reach: Reach-1 RS: 29.493 Proiile: 100-year 

Warnlng:the energy loss was 9r.arer than 1.0 it 10.3 .I. bsTrEcn the current and previous crosn secrlon. Ihxr may indicate 
the need for addif~onal cress sections. 

~iver: RIVER-1 ~each: Raach-1 RS: 29.361 profile: loo-year 
Rote: Wultiple crit1caI dcplhs were found at Chis location. The crttical depth with the low~st, valid, water zurfacc was 

wed. 
River: RIVER-I Reach: Reach-1 RS: 29.351 Profile: 100-year 

Yarnlng:The velocity head has chenged by mre than 0.5 fr 10.15 1). This may indlcatc the need for additional czoas sections. 



Yarnlw:Th= energy loll *a6 greater than 1.0 f f  10.3 ml. hrrren the cvrrent snd prcviour cros~ section. Thl3 nay indicate 
the need far addltionsl cross sections. 

~ote: mlfipie critical deprha were found at this lqca~ion.  he cririsai depth with the louest, vslid, rarer 8urfece r a e  
used. 

River: RIVER-I Reach: Reach-1 RS: 29.258 Profile: LOO-year 
uarnin9:The energy l o la  *a. greater than 1.0 ft 10.3 n). betrean the Nrrenr and prsviovs crass .ectlon. ?his may indlcare 

the need for additional cross acctions. 
Nota: Multiple critical depths rere found a t  rhlr location. The critical depth with the lowest. valid. water rvrface was 

used. 
Rlvcr: RIVER-1 Reach: Rclch-l R5: 29.13 erafile: loo-"car . 

waming:~he energy equation could not be balmcad rlrnln the specified n w e r  of iterations. The pzerlra. used critical depth 
for the water surface and continued on virh the salculmt~ons. 

*Ilmlng:DIVlded flow cowte., for Lhi, cross-section. 
warning:~he velocity head ha. changed by more than 0 .5  r t  10.15 m). ~ h t r  m y  indicate the need for addttional cro.8 recrianr. 
warnlng:~ne energy loss was greater than 1.0 ft 10.3 al. between the currenc and prevzoua cross iscr~on. ~ h ~ r  mny indlcare 

the need for additional crors sections. ~~~ ~ 

N O :  ~ultiple crirical dapths vcrc found at this location. The critioal daprb uith the lowest, valid, r a t e r  surf+ce was 
"red. 

Liver: LIVER-] Reach: Reech-1 RS: 29.012 Profile: 100-yssr 
Yarnlng:The energy equation could n o t  be balanced within the specified n a r  of iterations. The program used critical depth 

for the water rurfrce and conrinvsd on vith the calculations. 
warning:~ne energy loss was grrater then 1.0 fr 10.3 a ) .  between the current and previous CIOZ~ section. s his may indicate 

the need far additional cross sections. 
narnlng:During the stmDdard step iteration=, Man the asruned w = t = r  surfaca use set  equal to crlricai &epth, the calculated 

I ~ L ~ L X  surface came back helm critical depth. This indicates that there is n o t  a valid svbcritical answer. 7he 
progr.tn defaulted t o  critical depth. 

Note: MuIt1~le crltlcal depth, *ere found ar this location. The critical depth *ith the lowest, valid, water rurface uas 
i n * - "  

R~ver: RIVER-, Reach: Reach-, RS: 28.934 Proflle: 100-year 
warnlng:~he energy aquation could not be balanced within the specified nunbar of iterations. i he piograa used critical depth 

fox me water surface and continued on with the calcuhtion~. 
Warning:The enerqy 10.3 vat  greater than 1.0 ft 10.1 nl. between ths current and nrsuious cross section.  his ma" imdarara 

~~ 

Rarning:Durlng the standard step iterations. vhen the a ~ s w e d  water surface war ae i  equal t o  critical depth, ths calculated 
water surface care back below critlcll depth. This indicates that there is not a valid subcrltlcal ansvex. The 
program defaulted to critical depfh. 

Noie: nulii~le crirical dcpthr were faun4 at this location. l he critical depth with the lowest. ualid. wster surface 
use*. 

Rlver: RIVER-I Reach: Reach-1 R5: 28.847 Pmflle: 100-year 
warning:?he enerqy equation could nor be balanced vi~hln the specified number of tterationr. ~heprogran used critical depth 

for the  water surface and continued on rxrh the caicuiatlons. 
wsrn1ng:The energy loss was greater than 1.0 fi 10.3 m 1 .  between the current and preulous cross section. ~hir may indicate 

T" eneed for additlonll cross 3ect,onr. 
~aroinq:~uring the standard step iterations. men the aaruneli vacer surface was set equal t o  critical depth. the calculated 

wditr surface came back below crlrlcel depth. Ihl. indrcafes thaf there IS not a valid rubcritical answer. ~ h s  
proqram defa~lied TO critical deorh. 

Nore: ~ u l ~ 2 p l e  cr iLxa1  depth. were f o k d  at L h ~ r  location. The crirlcal depth uith the lowest. valid, water surface uao 
used. 

RluaI: RIVER-I Reach: Reach-l RS: 28.15 Prafils: 100-wear , ~ - ~  
Warning:Me energy equatxon could nor be balanced vlthin che specified n w e r  of iterations. ?he pragra used crzticai depth 

f r r  the warex surface and continued on vith the calculatzons. 
Warnlng:Dluided flw computed for this crorr-section. 
Waining:The energy loss war greater than 1.0 ft 1 0 . 3  m 1 .  beewen the current and pt%vious crass section. ~hir may indlcare 

the need for addlfional crass secrinns. 
wainlng nvrlng the standard siep ireratlons, when the srrvned *afei surface was set equal r a  crlrlcal deprh, the calculated 

water surface came back below crlt~cc.1 depth Thls indlcaras that there i s  not a valid lubcrirzcal anaucr The 
nrorirain defaulted LO critical death . . ~" 

N O C ~ :  nulilple cr~rical dapths *ere round at this location. the crltical depth with the ~Q*CIL. valid.  wet.^ surface was 
" l a d .  

Bluer: RIVER-, ~each: leach-I ns: 28.651 Profile: 100-year 
warnlng:~he energy loas was grcarer than 1 . 0  ff 10 .3  m1. between the current and previous cross section. ~hir m y  indicate 

the need for addirlonal cross sections. 
Note: Mulf~ple critical depths vere found at this locstxan. me critical depth ulth the lowerr, valid, water surface war 

"led. 
Rlver: RIVER-1 Reach: Reach-> RS: 28.555 Profile: 100-year 

Yarning:The energy equation could not be balanced wfrhin the rpecifiad number of ifernfions. The progra. ore* critics1 depth 
for t h ~  WDLCI aufilce and conflnved on vith the calculations. 

narning:~he energy lass w a r  greater than 1.0 ft 10.3 a). between the current and prevmus crwa section. This nay indicate 
the need t o 1  *ddirional cross scctian.. 

warning:mring the standard atsp iterations, when the ~ I S M O ~  witex surface was s e t  equal t o  ~ritical dapzh, rhe calculatad 
rater surface c u e  back below criiical depth. Thi. indicates thaf there ir not a valid subcritical answer.   he 
program defaulted to critical dapm. 

 ore: xvlriplc critical depths n r e  found a t  thi. location. The critical deprh with the lowest. valid. water surface war 
used. 

River: RIVER-I Reach: Reach-). RS: 28.462 Profllo: 100-rear 
narning:~he energy equation could not be balanced *>thin the rpecitied n w e i  of iteration.. i he pragrm used critical depth 

for the vatez surface and continued on with the cslculetiona. 
nacninq;~he energy loss was greater than 1.0 ft 10.3 n) .  between the curxent and prtviour cniss section. ~hia aay indxcate 

the need for additional cross sections. 
Uarninq:~urmp the standard step itrratians, when the sslvncd rater surface was xci equal to critical dspth, the cal~lstcd 

water surface cant back below critical depth. ThLr indicates that there is not a valid nubcrltlcal anaver. =he 
program defaulted t o  criticel depth. 

Note: nvlriple critical depths were fovnd rc this location. The critical depth with the lor~rt, valid, water rurfacs was 
,used. 

River: RIVER-I Reach: Reach-1 RS: 28.39 Profile: 100-year 
wirnmg:The energy equation could nor be balanced within the specified n a r  of iterations. The progra. ussd sriticai depth 

for the water surface and continued on with Lhe caiculafions. 
Yarnin9:The energy lass war groatar than 1.0 ft 10.3 m i .  between the current and previous cross section. This may indicate 

the need far additional cross racriona. 
Uarnlng:~uilng the standord step itsrationa, when the armmed water surface uar set  equal to crirical depth, the calculated 

water surface r u e  bas* b e l w  ciirical depth. ~ h ~ s  indicates that there is not a valid rubcriilcal anauei. m e  
program defaulted t o  critLcal depth. 

~ o f e :  n v l r i p l e  ciitlcal depths were found a t  rhls locarinn. l he critical depth with the lowest, valid. water surface 
"led. 

Rlver: IIVER-1 Reacb: Reach-l RS: 28 326 Profrle. 100-year 



Ylrning:The energy s g u s ~ l o n  could not be balancrd vlthxn the specified nubex of iterations. The propram used critical depth 
for  t h ~  water surface end conrlnued on rrrh the ca~cu~arfon~. 

Warninq:The conveyance r a r l o  lupstream sonveyanca d~vidcd by domsrrsam conveyance] is less than 0 . 7  ox gicarar rhan 1.4. 
This may indicate the need for addiri~nal cross semion=. 

warnin9:The energy loss war qreatcr than 1.0 ft 10.3 nl. between the current and previous cross s-rinn. This nsy indicate 
the naed tor additional crass sections. 

narn1ng:hrrxng the standard step iterations. when the af8ulica rater surface was set equal to critical depth, the caIcul.ted 
w r e r  surface came back belw critical depth.  his indicates that zhcre is not a valid subcritical answer. me 
progiaa defaulreE to critxcal depth. 

Note: U Y ~ C ~ P I E  crlfiCa1 depths r e r e  found at this loc*tion. The cririul depth with t h e  lowest. valid, rater surface was 
....a "a=". 

River: RIVEX-1 Reach: Rasch-1 RS: 28 .241  Profile: 100-year 
waming:The cnerqy equation covld not be balanced within the xpecified nohex  of iterations. The program "red critical dep~h 

for the rarer rmface and continued on with the calculationr. 
warnlng:~he energy i o r s  was greatar than 1.0 f r  10.3 nl. bcrrecn the current and pieviour cress section.  his a i y  iodicetr 

the neea for addittonal c r ~ a r  sections. 
wain)ing:hrrxng the standard step iterations. rhen the aasunsd water surface was set  equal to crltic81 depth. the calculated 

water surface -a= bas% below critical depth. This indicates that them is not a valid swritxcal answer. the 
program defaulted to critical depth. 

Note: nvlrxplc ciitical depths *eze found a t  this locairm. The critical depth with the lowest, valid, water surface was 
used. 

River: RIVER-1 Reach: Reach-1 RS: 28 .157  Prof i le :  100-year 
warning:~%vtded f l o w  computed for thlr cross-section. 
Uarnin(i:The energy loaa was greater than 1.0 zr (0.3 PI. between the currant and previous cross restion. This nay indicate 

t h ~  need for additional cross sections. 
Note: nuli~plc crirlcnl depths *ere found at this location. The critical depth v i r h  ?he lowest, valid, water surface war 

.,.*A -.-". 
Rivri: RIVER-, Reach: Reach-] RS: 28.091 P~ofilc: 100-year 

waminq:~ivided flov computed for thir crorr-section. 
wafning:~he conveyance rafio (upstream conveyance divlded by downstream conveyancei is less than 0 . 7  or greater than I.,. 

T ~ L S  m y  rndicate the need for additional cross sections. 
wacning:~he energy iorr *as greatex than 1.0 ft 10.3 mi. betrean the cvrrent and prevaous cross srction. ~ b ~ s  may indicate 

the nexd far additional cross secClon.. 
Note: ~ultiple critical depths rere found a t  fhis location. The critical depth vleh rhc lowest. valid, water surfece was 

Used. 
Rlver: RIVER-> Reach: Rcach-l RS: 28.023 Profile: 100-year 

warning:~iv~ded flow computed for fhls cross-sectxon. 
Warning:IDe velocity head has chsnqcd by norc rhan 0 . 5  f t  10.15 nl. This may indicate the need for addlrional cross srctions. 
~ a r n ~ n g : ~ h e  energy 103s war greater then 1.0 ft 10.3 mi. berueen =he current and prcvlous crosr .ectian.  his m y  indicate 

the need for addlfianal czoar rections. 
Noie:  Hultlple crltlcal deprhs *are found a t  this locsrion. The crlr5c.l depth with the lowest, valid, water suiface *as 

used. 
River: RIYER-1 Reach: Reach-> RS: 27 .913  P~ofile: 100-year 

Ynrnlnq:The velocity head has changed by more than 0.5 ft 10.15 mi. This may indicate rhc need for additional cross sections. 
warning:lhe enerqy 103s was greater than 1.0 ft 10.3 ml, between the svrrenc am previous cr0.r section. this may ind~cate 

the need far additacnai c109s sections. 
Note: Multxple crlrlcal depths were found at thir location. The crxrzcal depth uiLn the loeest. valid, wafer surface war ,,*-, ..... 

River: RIYEP-1 Leach: Reach-l RS: 21.797 Profile: 100-year 
narnlrg:~he energy equafmn could nor be balanced virhln the specified nunber o f  iteiatianr.   he program used crirrcal depth 

t o r  rhe watei surface and continued on with the calculaf~ons. 
Warr.inq:~ivided flov computed for thll cross-section. 
uarning:~he energy loss was greater rhan 1.0 ft 10.3 mi. between the current and pr~viou~ crass section. Thla lnay indicate 

The need fer additional crosr sections. 
warning:uur~nq the rtandard step iterations. vhcn the i33umcd r a t e x  surface w a r  set  equal t o  crillcal depth. the calculated 

uacer iuiface came back belo* critical depth. This indicates that rhere i s  not a valid rvbcritical answer. ~ h c  
proqram defaulted to criiical depih. 

N o t e :  MultlP:e c r l t x o l  depths were t ~ m d  at  ihlr location. The mitical dlprh vxth the lowest, valid, water surface war 
used. 

River: RIYER-1 Leach: Reach-1 RE: 27.693 Proflla: 100-year 
Warnlng:Ths energy equation could nor be balance6 wlthrn the specified n w e r  of xteratlonr. The program w e d  critical depm 

for the wafer surface and continued on with the calculations. 
Warning:Divided flow computsd t o r  thl. crorr-rsctian. 
warning:~he energy 103s vaa greater than 1.0 fr 10.3 nl. between ?he current and previous c r o ~ s  sectxon. this mey indicara 

the need for additional cross recr,ona. 
warninq:mring the standard =rep iteiatlons. when the assumed uarar rvrtace was re i  equei fa  cil~ical depth, the calculated 

*ace= sursace came back belaw critical depth. This indicates that there i s  not a v a i ~ d  subcritxcal answar. me 
prngran detauited to critical depth. 

~ote: ~ultiplc crltic.1 depths were fo~nd a t  this locarion. The critical depth with the lovest, valrd. water surface was 
"Pad. 

Rlvri: RIVER-I Reach: Reach-l QS: 27.604 Profile: LOO-year 
warning:Divided flov computed for chi. cross-oecrron. 
narning:~he velacity hssd has changed by more than 0.5 it 10.15 nl.  his may indicate the need for additional ciorn sections. 
narninti:~he energy loss war greater than 1.0 fr 10.3 mi. between the current and previous cross aection. This may andicere 

the need for  iddiflonal cross rections. 
Note: Multiple critical depths war= found at this location. The srltical depth with the lowest, valld, rater surface war 

"red. 
River: RTVEX-I Reach: Reach-1 QS: 27.502 Pratilr: 100-year 

Werning:The energy equation could n o t  be balancrd vith=n the speciflmd nubar ef iterations. The prognm used crlricrl depth 
for the water surface and continued on vith the calculations. 

waining:lhe conveyance ratio 1uPSfre.m ~ ~ R V L Y U I S ~  divided by domsfream c~nveyancel is ~CII than 0.7 or greater than 1.1. 
~hia nay indicate the need for additional cross sect~onr.  

Ya1ning:The energy loar was greater rhan 1.0 ft 10.3 .I. berwen the current and previous crass section. ~hia m y  indieare 
the need for  .dditi~".l cr0.r sections. 

UainingiDYrlng rhe s fanard  ztep iterations, when the asamed wirer surface war set equal to critical depth, t h e  calculated 
water rurfbce came back helw crirical depth. This Indicatss that there is nor a valid subcritical mnsuer.  he 
prmgnm defaulted to critical depch. 

NOLB: nulti~le critical depths were found at fhis location. ~ h c  cnric.1 depth vlfh the lowelt, valid, water surface 
2 

River: RIYER-I Reach; Reach-1 RS: 27.417 Prollle: 100-year 
Ynining:The eneiqy equation could not be balanced ulthln the spccifled number of rferatlmos. The program vaed critical drprn 

for the water surface and continued on uirh the calculnfiona. 
Yarnin(l:Dlvlded flow COmputM for thin cross-section. 
Yalning:The velocity head has changed by maze than 0.5 ff 10.15 mi. This nay lndicare the naed for addxfional cross aecrionr. 
waming:ihe convcyancs ratio lu~rtrelm conveyance divided by domsfream conveyancei is less than 0 . 7  or grestcr thin 1.4. 



This may indicate the need for addlrional cross sccrions. 
wsrninri:The anargy loss was greater than 1.0 it 10.3 at. betwaea the current and previous cross vec~ion. T ~ L S  may indicate 

the need far addftlonal crass aectlonl. 
VaZnin9:Durlng fhc standard step iterationl. when the easuad rarer rurrace was set equal t o  critical depth. the calculated 

rater S Y ~ ~ ~ E C  came back belov criris.1 dspth. Thlr indicates that mere IS not a valid subcritical answer.  he 
program dtfavlt~d io ciiticll depth. 

River: RIVER-1 Reach: Reach-l RS: 27.366 Profile: 100-ywr 
Yam1ng:Divided flow computed for this uors-saction. 
Yarninrl:The velocity hmsd has changed by Dore than 0.5 ft 10.15 .I. This may indicate the need for additional cross rcctions. 
Yarninq:Thr convcylnce ratio lupstrcu. conr~yanca divided by domstrsam canvcyanccl is thrn 0.7 or greater than 1 . 4 .  

This nay indicate the need for additional cross sections. 
wLrning:The energy loss we. greater than 1.0 ff 10.3 .I. hstreon the current and prevroua cross section. mi. m y  lndisite 

the nced far additional cross .eclion3. 
Note: nultiplc critical depths rere found st this location. The critical depth rith the lnrert, valid, rater surface war 

"8C.3. 
Rlver: RIVER-, Reach: Reach-1 RS: 27.32 Pro?ila: I O O - v ~ a x  ~~-~ -~ .--- 

YarnLn9:Divided flaw computed fax rhil cress-rcctian. 
IIarnin9:The velocity head has changed by nore than 0.5 ft 10.15 m1. Thir u y  indicate the ncsd for additional cross sections. 
Yarnln9:The energy loss us= greater than 1.0 ft 10.3 mi. between the current and pr-iou. cxoas recrion. This nay indicate 

the need far addlrlonsl cr0.a sections. 
Were: nulLiplL critical depths were found a t  this location. The critical d e p a  with the lowart, valid, water surface war 

used. 
River: RIVER-1 Reach: Reach-l RJ: 27.265 Profile: 100-year 

Yarnin9:Ths energy equation could not be balanced within t h e  specified number of iterations. The pro9r.n used crirxcal depth 
far the water surface and continued on with the cslculatiena. 

Harnlng:Diu&ded flow computed for this cross-section. 
h'amin9:ThC energy loss was greater than 1.0 ft 10.3 nl. between the currant and previous cr0.s saction. TDia may indicate 

the need f". r**irinn.> rm-s s - i - inn*  - ~ ~ -  ~~..- ... .........-- ----- 
Warnin9:During the atandard =rep i t e r a t i o n s .  when the assumed ustcr surface war set  equal to critical depth, the c a l c u ~ ~ t ~ d  

water s u ~ f n ~ e  came back below crltical depth. Ibis indicates mar fhere is nor a valid rnbcrirical ansrez. rhe 
PTOgial defaulted Co CritlC.1 depth. 

Note: nvltiplc crirlcal depths were found at this location. Tha critical depth rith the lowest, valid, water surface was 
2 "ssm.  

River: RIVER-1 ~each: ~each-I XS: 21.226 ~iefils: 100-year 
WBrnin9:Divided flow compured far this cross-sect2.n. 
warnm9:The velaclty head has changed by mre than 0.5 ft 10.15 mi. Tnlr may indicate the nced for addrcional cross sections. 
Warnmg:The energy loss was greater t l i~ i i  1.0 ft 10.3 m l .  betusen the current and previous cr.89 section.  This may indicais 

the need for additional C ~ E P  sections. 
Wore: nvltiple critical depths uexe found a t  enis location. The crit~csl depth with the lowest. valid, rarer svrface war 

"red. 
River: RIVER-] Reach: Reach-1 R3: 27.169 Profile: 100-year 

warnlnp:~ivided flou computed for rh13 crass-rcct>on. 
Waxnxng:~he veloc~ty head has changed by aore ihan 0.5 ft 10.15 nl. This may lndicnte the need for addirional cross sectionl. 
UAm1ng:The conveyance ratzo lupstrem conveyance divided by damstrean conveyancei i s  ~ e r s  than 0.7 or qrcarer than 1.1. 

~ h l s  may lndlcate the need for additional crass sections. 
Warnlng:The cross rect lon had rn  be extended vertically during the critical deprh calculations. 
warning;~he energy loss war greater ihan 1.0 ft (0 .3  ml. berueen the current and prev~ous croso aect~on.  his nay indicate 

the need for 8dd1Lional crors sectronr. 
 ore: ~ultlple crztical depths were fovnd a t  this location. 1he critical deprh with the lowest, vai~d. water surface was 

"led. 
Rlver: R I I Z R - 1  Reach: Reach-1 115: 27.106 Profile: 100-year 

Warn.ng:"lvlded flow computed for rhrs  cross-section. 
Warnmg:lhe velocity head has changed by more than 0.5 ft 10.75 nl - Thir may indicate the nccd far additlonal crass sections. 
Warnln9:The conveyance ratio (upsrrean conveyance dxvided by dom.trem conveyance) is less rnan 0.7 or greater than 1.4. 

This may indicate the need for additional cross sections. 
Ws:nlng:The enexgy loss was greater rhan 1.0 ft 10.1 mi. between the current and previous cross sccrion. ~ h l s  may indicsta 

the need for additional cross sections. 
Note: Mulfwle  ciltical depth* were found a t  this location. The ciatrcal depth vith the lowest. valzd, rater 9urface war 

..--A we- - .  

River: RIVER-1 Reach: Reach-, RS: 27.008 Protile: 100-year 
narning:~~vlded f1.w cmputed far f h ~ s  cross-sccrlon. 
Yarnin9:The energy loss uas great== than 1.0 fr 10.3 .I. between the cvrrrnt and pxeuious cross section. m a s  may indiclte 

the need for addltlonal crors sections. 
River: RIVER-I ~each: Reach-1 RS: 26.921 Pmfile: 100-year 

Warninq:~zvided flow com~uted for rhia crass-section. 
warning:~hc energy loss ;as greater than 1.0 fL (0.3 m1. bet-em the current and previous crosr sect~on.  his nay indicate 

the need for additional c r o s ~  rscfions. 
River: RIVER-, Reach: Reach-1 RS: 26.845 Profile: 100-year 

Yarning:Diuided flow computed for this cross-aectzon. 
Wsrning:~he energy lasr  re*  9rrat.r than 1.0 ft (0.3 nl. batween the currmt and previous cross section. r h i ~  nay indlsate 

the "sad tor additional cross sections. 
River: AIVER-1 Reach: Reach-1 RS: 26.775 Profile: 100-year 

Y ~ ~ n m g : ~ l v l d e d  flow compvzad for this crass-section. 
Yaznins:~hc veloslfy head has changed by more than 0.5 ft 10.15 al. Thir may indicrte the need for additional cross roctlons. 
Yarnln9:The conveyance ratio luP*rrern convayancc divided by domstrean conuryancel is less than 0.7 or greater rhan 1.4. 

~ h i r  IMY indicate thc nced to= additional crosa sec2ior.a. 
Yamin9:The energy loaa was sraater than 1.0 It 10.3 al. bet-aen the current and previous cross eection. =hi= u y  indicate 

the need for additional crow aections. 
~lvcr: KIVER-1 hash: ~each-1 RS: 26.695 Profile: 100-y.er 

Wainln9:The energy awation could not be bsllnccd within the rpecirled nvnber of ireritxonr. m e  program uasd critical depth 
IOZ the water surface and cantlnvcd an with the calcu~ariona. 

Wainin9;Divided flow computed for this crass-aaction. 
Waxning:The velocity head has changed hy nore than 0.5 ft 10.15 .I. This may indicate the need for additional sroen sections. 
naxning:~he conveyance ratio iupstream cmvsyance divided by downstrean conveyance1 i s  lea, rhan 0.7 or greater than 1.4. 

T ~ L S  may Indicate the need for additional cross sections. 
Yarnin9:The energy loss was greater than 1.0 ft 10.3 ml. betscn the current and previous cross section. Thl. nay indicate 

the need for additional cross sections. 
Wamin9:During the Standard step iteratlona. when the assumed water surface was set  equal fa critical daprh, the calculated 

wafer surface cane back below critical depth. This indicates that there i r  nor a valid subsrirical m a r e r .  yhr 
progrem defaulted to critical depth. 

~ ~ u e r :  RIVER-1 neach: Uesch-1 RS: 26.623 Profile: loo-year 
Marning:Diuidad flow computed for this cross-rection. 
warninq:~ha velocity head ha= changed by nore than 0.5 ft 10.15 .I. rhis may indicate the need tor ~dditxonal cross srctrons. 
Warnlng:The conveyance ratio iumrczean conveyance divided by downstream conveyance1 i s  lea$ than 0.1 or greater than 1.4. 

? h l ~  may indicate the need for additional cross accrions. 



Yarnin9:The cnergy loss was grastar than 1.0 ff 10.3 .I. betreen the current and previous cross ssction. Thir nay lndlcare 
the need for .dditiO"irl crors .ecL'onr. 

River: RIVER-1 Reach: Raach-1 RS: 26.129 Profile: 100-year 
~ a r n i n q : ~ ~ ~ i d ~ d  IIOW ~omputed for m l z  cross-ecction. 
warning:fhe vslos~ty haad har changed by more than 0.5 ff 10.15 m i .  rhis may indisare the need for additional cross sectsons. 
warninq:~he COCI~Y loas was greacac than 1.0 f t  10.1 m,. between the current and prcvlour crosr r=ction. Tnxr u y  indicate 

the nerd for iddition.1 cross SeEtlpnr. 
Elver: RIVER-1 OBaCh: Reach-l RS: 26.13 Profile: 100-year 

WarningiDivided flow computed for Chi. Cross-section. 
warntn9:The velacity head has changed by MIL thsn 0.5 ft 10.15 1 1 .  This m y  indicare the need for additional cross sections. 
wazning:~he energy laas war greeter than 1.0 ft 10.3 mi. betncn the current and pieviour cross section.  hie u y  indicare 

the need for additional cross secrlons. 
River: RIVER-, Reach: Ream-1 RS: 26.335 Profile: 100-yeax 

Yarnin9:Di"ided flou mmputcd fox this crors-section. 
uarning:ma conveyance ratio iupstiea. conveyance divided by domsfrci. conveyance, is leas rnan 0 . 7  or .rearex than 1 . 4 .  

This may indicate the nced tor iddltional crosr sections. 
Warning:Ihe energy loss vas grearsr than 1.0 ft 10.3 m1. between the cvrrenr and previous cross section. rhis may inaicace 

the need for additional cross rertions. 
River: RIVER-I Reach: Reach-1 US: 26.239 Profile: 100-year 

Yarnin9:Divided flow conpvted for this cross-secrion. 
warnlag:~ha energy ioas war greeter than 1.0 ft 10.3 mi. bafween the current and prevtous crora restion. rhxs my indicate 

the need for additional crass rccti.n,. 
River: RIVER-1 Reach: Reach-1 RS: 26.13, Profllc: 100-yeax 

Wamin9:DiYided flow computed for Lhio cross-section. 
narning:~ne energy lorr w.8 greater than 1.0 tf 10.3 m i .  between the current and previoua cross section. ~ h i a  nay indlcare 

the need for additional cros. aecrlons. 
RLvsi: RIVER-1 Reach: Reach-l RS: 26.044 Profils: 100-year 

Warning:~hc velocity head hss changed by mare than 0.5 ff 10.15 m). Thls may indicate the need for addltionai cross secrlonr. 
warn~ng:~he energy loss war greater than 1.0 f t  10.3 m l .  betreon the current and previous c r o ~ s  section. ? h ~ s  may indlsare 

the nerd for additional crorr  sections. 
RIVPI: RIVER-, Reach: Reach-l RS: 25.919 Proflle: 100-year 

Warnln9:The energy loss war greater than 1.o f r  10.3 m1.  between the currant and previous crorr section. ~ h l s  m y  indicate 
the need foc additional crass sections. 

River: RIYEX-1  Reach: Reach-1 US: 25.843 Profile: 100-year 
Warning:Ihc velocity heed has changed by more than 0.5 ft 10.15 mi. Thls may lndlcare the need for additxonai cross sect~ans. 
Warn2ng:The energy loss ues greater than 1.0 ft 10.3 m l .  between the current and prevzovs cro3t action. This may indicate 

the need for additlonal cross recrian.. 
R>ver: RIVER-1 Reach: Reach-1 RS: 25.75 Profile: 100-year 

warnins:mr velocity head has changad by more than 0.5 f r  (0.15 nl. Tnlr may indicate the need for additional cross sections. 
Warninq:mc energy less war greater than 1.0 ft 10.3 nl. betveen the current and previous cross recfion. Thir may ind~cafe 

the need for addiri.n.1 c=oas aectianr. 
River: XIVER-I Reach: Reach-l RS: 25.699 Profile: 100-year 

Uamln9:The energy equatlan could not be balanced v ~ t h z n  the specified nwsber of xterations.  he proqrem used crlricai depth 
far the water surface and continued an ulrh m e  calcularionr. 

Warnin9:Ihc energy lass war gzeater than 1.0 ft 10.3 m l .  between the current and previous cress rcctian. This may indicate 
the need car add~fiona: crass sections. 

~arnlng:hirlng the standad step iteratians. when the iarunsd varer surface w a r  aec equal t o  critical depth, the calculated 
water surface came back belmw critical depth. rhis indlcafer that there ir nor a valid rubcritical anrrex. me 
program defaulted to critical depth. 

River: RIVER-: R-ch: Feach-l RS: 25.64e Profile: 100-year 
Harn1ng:The energy equation caeld not  be balanced within fhs 3pecifled number of  iterations. The progia. used critical depth 

for ?he water surface and conrinued an vlCh The calcuiarrons. 
Warning:~he veiacity head has changed by mare than 0.5 LL 10.15 m1. Thir may indicate the need for additional cross rccrlons. 
Warning:Ihe energy loss was greater than 1.0 f t  10.3 nil, batuten the iecvrrtnr and previous crass section. =his nay indlcare 

the need for additional cross sections. 
River: RIVER-1 Reach: Reach-l R3: 25.56 Profile: 100-year 

warning:Ihe energy 101s was greater than 1.0  f f  10.3 m i .  between the current and previaus cross rectlon. =his may indicsre 
the need far addlrional cross sections. 

i l ver :  RIVER-1 Reach: Reach-, RS: 25.519 P r o f i l e :  100-year 
Uarning:The energy lopa was greater than 1.0 f r  10.3 ml. between the currant .M prevzous oross seetion. T ~ L S  may indicate 

the need Ior sdd2rional cros3 3ectionr. 
River: RIVER-I Reach: Rcach-l RS: 25.458 Profile: 100-year 

Warnin9:The velaciLy head has changed by aare than 0.5 tt iO.15 mi. This nay lndicare the ncsd for addiLim.1 cross recrrons. 
Yaznin9:Thr snergy lor= w a r  greater than 1.0 ft 10.3 m ) .  between the current and prev~oua cross section. Thir may indicsre 

the need tor additional cross recfions. 
Rivor: RIVER-1 Reach: leach-l RS: 25.388 Profile: 100-year 

Harninq:Tha energy larr was 9reatal. than 1.0 ft 10.3 .I. betreen the currcnr md prevlou. cross section. rnls nay ~nd1c.r~ 
the need tor addit2.n.l cross rect>ons. 

River: RIVER-1 Beach: Raach-l RS: 25.326 Profile: 100-year 
Warning:Tha enargy loss war greater than 1.0 fr 10.3 ml. beireen the currcnr and previous cross Bection. rhir may ind1c.r~ 

the need far additional c r o l a  asctionr. 
Rlvcr: RIVER-1 Reach: %each-1 RS: 25.233 Profile: 100-year 

Ifarning:The energy loss *as greater than 1.0 ft 10.3 mj. between the currenr end previous cross section. ~ h ~ s  nay indicate 
the need for .*diLional cross scctianr. 

River: RIMR-1 Resch: Reach-1 RS: 25.18 Profilc: 100-yaar 
Warninri:The velocity head has chngcd by more than 0.5 ft 10.15 m i .  rhir may indicate the need lor additional cross sections. 
warning:Thc conveyance ratio lupltresm conveyance divided by downstream conveyance1 is lea, than 0.7 ox greater than 1.4. 

=his may xndivaf~ the nsed for additional cxosa sections. 
Warnirul:The energy loss was greater than 1.0 ft 10.3 m1. between the current and pravlau. crors section. m i r  m y  indicats 

the need fox additional cro,, SeCrions. 
River: RIVER-1 Reach: Reach-1 RS: 25.099 Profile: 100-year 

Wa1ning:Dividsd flow solnputed for rhis cross-section. 
Warnin9:Thr conveyance r a t i ~  lvpsrrraa conveyance divided by domettea. conveyance1 is less thsn 0.7 or greater than 1.4. 

 his may indicate the nsed for additional cross sections. 
Warn~ng:The energy loss was greater than 1.0 It 10.3 nl. between The current and previous cross section. Thir nay indicate 

the need ter additional croaa rccrions. 
River: RIVER-1 Reach: Reach-1 RS: 25.01 Profile: 100-yeax 

Yar"ln9:Divided flow Cdnpvred for this cross-section. 
Uarnin9:The energy 10.5 was greater than 1.0 ft 10.3 a). bctxcen the current and previous crsrs gection. rhir may indlcare 

the need for addrtianal crors rccrianr. 
River: RIVER-1 Reach: Reach-1 RS: 21.919 Profilc: 100-year 

warning:Tha velocity haad has changed by mars than 0.5 ft 10.15 . I .  This nay indlcate the need for additlanai cross aectionr. 
warning:Ths conveyance ratro iupserenn conveyance dlvidcd by d o m s r r c m  canueyancc> is less than 0.7 or greater than 1.4. 

~ h i a  m y  indicate the nccd for additional cross rectians. 
Waininq:Tha energy lass war greater than 1.0 f t  10.3 .I. berusrn the current and previous cross section. ~ h l s  nay ind~catc 



the "red for .dditian.l cross *ecLlan,. 
NOTE: n"lf,Ple CZltlC.1 d*PLhS were found .r Chi. 1.cation. The crl?lc.l d.Pth With the lowest, valid, rarer rurrac. war 

used. 
River: RiVSR-l Reach: Rcsch-1 R5: 24.845 Profile: 100-year 

Yarninri:Thc velocity head har changed by more than 0 . 5  f r  10.15 nl.  his may indlcatc the nsed for additional cross sesrions. 
Warnin9:The energy loss was grestcr chin 1.0 ft 10.3 mi. bet--en the current and previous cross sesfion. T ~ L S  may indlcare 

fh* "red tor addlfional cross *..tions. 
Note: nulriple czitical dapms were found a t  rnxr losarion.  he critical deprn r l rh  the lorrrt, valid, water ~vrface was 

used. 
River: RIYER-1 Reach: Reach-l Rb: 24.152 Profile: 100-ycai 

Yaminrl:The velocity head has changed by marc than 0.5 ft 10.15 m i .  This m y  indicate the nsed for aMftiona1 cross sections. 
Warnxng:The eneiw lass was grcatcr chm 1.0 ft 10.3 m1. between the current and pravious crozs section. ~ h l s  may indicate 

the need for nddirional cross sectlans. 
River: RIVER-1 Reach: Reach-1 RS: 24.646 PrDCI1e: 100-yeer 

warning:The cross-section end point- had to be extcnded verticatly for the cowufad r a r e r  aurfsca. 
11arning:lhc velcciry head has changed by more than 0.5 It 10.15 ml. Thlr may Indicate the need for sddirlonll cross ascri~nr. 
Warning:The conveyance ratio tu~stleuo convc~ansc divided by downstream convryancel is less than 0 . 7  o i  greater than 1.1. 

 his may indx~stc the need for aaditional cross sections. 
Waining:Ths cross rcctimn had to be sxtended vertic~ily during the cxitical depth Caloulirions. 
Yaining:The energy loss ras grrarer then 1.0 ft 10.3 .I. bcruecn the current and prcvtous crass section. this my indicate 

the need for additional cross resfians. 



Cave Creek: Future Conditions 
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P R r n C T  DRTR 
project Tlrle: upper cave Creek and Apache mash W P  
project rile : cnuecrk.pij 
Run Dale and Time: 1/19/00 3:24:26 PW 

Pr0,ect I" Englllh "nits 

~ r a j e c t  Oercriprlon 
upper cave creek and *ache l e l h  vatercaurrc nasrcr plan 

abnve cave Buttes Darn 
by stantec consulting ~ n c  for the ~ l o o d  control 
DIILI1CL of Har1CDP. county 
rcD. 

P L M  DATA 

PI." Sunonnly InfnRnrCJon 
r i m e r  or cress sectzona = a9 rmlitpie Opm~ngs = 0 

CUlv~rts - 0 x n l ~ n e  weir. - 0 
arldgnissr = 1 

e0.p"t.LIon.l Inforrut2on 
natei  surface calculation tolerance - 0.01 
crltrcal depkn calcularan rQierance - 0.01 
Haxlmm nvmber ot inCera21.na - 20 
Haximw~ difference t ~ i e f a n c m  - 0 3  
now ro1sr.nce tactar - 0 001 

CDnpvrarzan O P L ~ N  
CrrLIcal d e ~ t h  co-LId at all CPOIS s ~ c t i o n r  
Conueyancr Calculaflon Metb6d. At breaks I n  n values ~ n l y  
FZACLLD~ s q p e  neth~d %rerage cvnveyance 
c.nputati.na1 Flaw Roqlm.: Bvbcrltical Flow 

Riuex - RTYER-1 
RS Pret l le  
31.91 100 yr encx 
31 81 100 yr anci 
31.81 100 yr encr 
31 75 100 yz 9ncr 
31.63 100 yz ensr 
31.54 l Q 0  YC cner 
31.45 100 yx encr 
31.38 100 pr encr 
31 25 100 y5 a c r  
31 11 100 ur cncr 
31.11 100 ir e n n  
31.05 100 yr encr 
30.96 100 yr snci 
30.85 100 yr .ncr 
30.75 100 vr cner 
30.65 100 yr e n o  
30.52 100 yr snce 
30 42 100 yr encr 





29 012 la-year 
2B 9% 10-year 
18.817 10-yeax 
28.75 10-year 
28.657 10-year 
Pa 555 10-y*ar 
18.462 10-y-r 
28 39 10-year 
18.326 10-year 
28.211 10-year 
28.157 10-year 
28.091 10-year 
28.013 10-ye.' 
21.913 TO-ycar 
9 lo-year 
27.693 lb-ysar 
27.604 10-yLLr 
21.502 10-year 
27 4n 
27.366 lo-year 
27.32 10-year 
27.265 10-y- 
27.Z26 10-year 
27.169 10-yaer 
27 106 10-yeax 
27.008 10-ye81 
26.921 10-year 
26 845 10-year 
26 775 la-year 
26 695 10-year 
26.GZJ 10-year 
26 529 10-yeor 
26 43 10-yemr 
26 335 lo-year 
26 239 10-vesi 
26 137 10-"ear 



nivar *cash RS 
RIVER-1 RIIIC~-1 31 91 
RIVER-I Rwth-1 30 85 
RIVZR-1 Raach-I 24 012 

GEOMETRY DATA 

G-errs Title. Revxaed 8-rtry 
Geraetry rile ! p;\26snOO77\Oesl9n calculrtiona\XeCRao\Ca.t C I M * \ C ~ V O C I ~  v0z 

UlMB SECIIMI RIVER: RIYLR-1 
BELCH: Re&*-1 RS: 31.91 

INPU? 
Deacript~etm; End a5 %ach 51 
srmt af ~aach 52 

El*" 
1S83.7 
1957.7 
195B S 

IPS6 
1453.5 
1966 

Bulk St*' left R I B *  Lengths Left C h a m 1  Rlqht CoefC Conrr. Elpan. 
9933 lQD90 7 240 200 210 .I .3 

Left kr-~. Sratlon- 9933 Elrvati- 1950.1 
U g r  LWOI stati~n- 10~50.7 ~ l e w t ~ e * -  1961.3 



CROSS SECTION RIVER: RIVER-1 
-II: Reach-l RS: 31.87 

1m"T 
D C S C ~ A P Z L O ~  FOX mrs rloadplam ~e.lyris, tha  rxsarmg bsn. for 

the PrlVaTe pvnd 18 IIsSmEd t 0  b. in-place Ths 
StatIan Elevation Data nun- 26  

St. 
9626.3 
9690.2 
9848.6 
9982.7 
10114.9 
10227.4 

Bank Sta: ~ s f t  Right Lengths: Lett channel night caeff contr. ~xp.n. 
9848.6 10017.7 220 243 260 .1 .3 

W f t  Leuse Station- 9848.6 Elevation- 1966.2 
Rlght Levee Stkcion- 10017.7 Elavstlon- 1959.6 

CROSS SECTIOW RIVER: RIVER-1 
REACH: Reach-l RS: 31.82 

INPUT 

station Eievalion Data nvnr 30 
sta  lev , S Z ~  Elev Sca Elav s t 1   lev sra L I ~ V  

9640.8 1968.8 9660 1959.59 9667.9 1955.B 9681.8 1954.9 9(rP0.9 1956.6 
9720.3 1957.2 9781.8 1 S 5 1 . 2  9801 1957.1 9810.2 1956.7 9828.3 1963.5 
9839.4 1963.3 9861.7 1953.1 9901.8 1953.4 9938.9 1953.2 10000 1952.7 

10017.6 19'16.1 10035 1957 10046.1 1959.4 10068.7 1959 10077.7 1961.5 
10084.5 1960.7 10108.5 1961.3 1015$.5 1961.4 10172.2 1'161.1 10255.5 i9al.s 
10327.1 1962.5 10369.1 1963.5 10384.7 1464.2 10102 1965.9 10410.2 1967 

Bank s t a :  Left Right ~engchs:  aft Channel ~iqhf coetf contr. sxpan. 
9839.4 10046.1 360 361 370 1 . 3  

Left Levee Station- 9 8 3 9 . 4  Elevation- 1963.3 
filqht levee Stat ion-  10046.1 Elevation- 1959.4 

CROSS SECTION RIVER' RIVER-1 
R U T H  Reach-l R5 31 75 

INPUT 
Descrintion: . ~~~~ 

station Elevaciqn Data 
sta Eirv s t a  

9535 1968.8 4569.1 
9640.7 1915.2 4571 

9811 1951.1 9830.1 

nanninq's n valuer n m  3 
SLa n Val S t a  n V a l  sra n Yil 

9535 .07 9791.4 .a44 10027.6 - 0 7  

Bank sra: Lett liiqht ~cngths: left channel ~ i g n r  
9797.4 10027.6 680 7 650 

Left Levee Stat ion-  9797.4 El=uaLion= 1954 
Right Levee STaLlon- 10021.6 ElavaLlOn- 1953 

CROSS SECTION RIVER: RIVER-1 
REACH: KaaCh-l RS: 31.63 

Imm 
Dercziprion: 
Sfation Elevation Data mum- 4 1  

Stir 
9510.2 
9807.2 
9874.7 
9994.7 

10095.7 
10265.2 
10567.4 

Ell" 
1949.7 
1947.6 
1940.6 
1945.1 
1918.6 
1947.6 
19e8.2 
1952.4 

Elsv Sf. 
1949 9843.2 

1946.4 9961.1 
1940 7 10023 2 
1945.1 10113.1 
1947.5 10260.8 
1950.5 10392.2 
1951.7 10492.2 
1952.2 10675.7 

Bank Sta :  Leff Right Lcngtha: Leff Channel Right Coeff ConZr. Expan. 





'1616.3 1934.1 9701 19311.9 0746.6 1934.9 3783.9 1914.1 9798.6 1926 
9809 1925.5 9818.8 1915.4  9828.6 1928.3 9837.7 1929.5 9857.7 1930.1 

9867.3 1931 9881.1 1931.1 9931.9 1928.7 9918.9 1927.2 9992.1 1926 
9998.3 1926 10000 1926.1 1000.2 1925.9 10019.5 1927.1 10031.1 1931.4 

10011.9 1912.1 10070.2 1931 10095.1 1931.1 10102 1931 10116 1930.7 
10112.1 1928.7 10149.1 1930.9 10161.2 1929.9 10181.8 1931.8 10190.3 1931.8 
10215.9 1932.1 10261.6 1932.1 10286.1 1931.9 10318.8 1931.3 10340.5 1932.6 
10366.6 1932.7 10388.8 1931.9 10413.5 1931.8 10110.7 1931.2 10443.2 1929 
10152.1 1928.6 10166 1929.3 10133.8 1940 

Manning's n vsivra ""m. 3 
If. n V i l  Sf-  n Val Sfa n Val  

9371.1 .07 9783.9 ,014 10041.9 .06 

Bank Sta :  Left Right Lsngtha: Lett Channel Right C M C f  COntr. Expan. 
9781.9 10011.9 400 432 4110 .I .3 

Ineffecfxut Plow nun- 1 
St. L Std R ElCV 
9n3.1 9750 

left Levee 5tatlon- 9'793.9 Elevation- 1938.1 
Rxriht l evee  Stanon- 10033 Elevafim- 1930.5 

CROSS SECTION RIVER: RIVER-I 
RUICH: Reacb-l R5: 31.17 

INPUT 

Manning's n Values n"m- 3 
5c4 n ".I St. n "dl Sf. n YSI 

9491 6 07 9852 5 014 10210 3 06 

Bank Sfa. left Rlght Lengtha' left Channel lrghr Coetf Contr. Expan 
9852 5 10210 3 130 162 130 .I 3 

ineffective Flow nm- i 
Sca L 5 i a  I Elev 
9491.6 9653.3 

CXOSli SECTION RIVER: RIVER-I 
IERCH: Reach-, RS: 31.14 

INPUT 
oescrleiion: 
SLaTlon Eleuatlon Ueta n m -  51 

Sf. Elev S t s  Elav S t a  Elev S t a  Elev 5ta Elev 
9565.1 1936.6 9501.3 1932.6 9617.8 1929.8 9636.3 1928 9669.1 1927.7 
9 6 9 2 . 5  1927.8 9713 1927.9 9756.8 1927.1 980.1.2 1926.6 9841 1926.6 
9979.8 1927.5 9908.3 1928.2 9926.1 1928.7 9939.6 1922.6 9947.4  1921.1 
9965.8 1920.2 9913.5 1919 lo000 1917.8 10010.9 1918.4 10026.5 1920.5 

10045.6 1921.5 10071.7 1925.6 10108.7 1926.9 10146.3 1928.1 10161.5 1928.3 
10115.1 1928 10200.1 1926.5 10211.8 1925.2 10216.9 1923.5 10228;2 1923.6 
10211.9 1922.4 10260.3 1927.1 10283.8 1928 10333.2 1927.9 1 0 3 4 9 . 7  1926.4 

10374 1927.2 10391.8 1926.2 10409.7 1925.9 1042D.3 1924.3 10497 1923.7 
10473.1 1926.1 10521.1 1925.7 10538.5 1925.7 10563.6 1926 10515.4 1926.1 
10583.9 1922.6 10601.4 1924.1 10631.6 1924 10618.6 1925.5 10664.9 1931.1 
10690.6 1939.2 

Hannlnq'. n valves n u -  3 
5 t a  n val 5ra n val  s t a  n val 

9585.1 .07 9926.4 ,044 10146.3 - 0 6  

Bank SLa: Left Rlqht Lenqths: Left Channel Rigfit Coeff Contr.  Expao. 
9926.1 10146.3 500 461 350 .1 .3 

CROSS SECTION RIVER: RIVER-I 
REXCH: Rench-l R5: 31.05 

INPUT 
Descriotion: 
SLLlfiO" i 

Ita 
9874.9 
9934 2 

10031.9 
10109.5 

10231 
10374.4 
10506.1 
10639.1 
10164.6 
10866.4 

St. 
9913.5 
10000 

10081.3 
10184 - 5  
10311.1 
10450.6 
106a3 

10722.6 
10836.8 
10928.2 



Bank SLa L e f t  RlghL Lenqfh. Lert Channsl Right CoeCl Contr. Expan. 
9886 10109.5 4 0  404 460 .1 . 3  

Right Levee 8fiLi~n- 10087.3 E1evatl.n- 1921.7 

CROSS SLCTIOLI RIYEE RIVER-1 
REACH. Reach-1 Rl: 10.95 

INPUT 
Star1on Elevation Data n w  41 

Bank s t a  ~ s l f  ~ z g h r  Lengths L e f t  Channel Righi Coeff Conrr Expan. 
9925 5 1 0 1 4 5  6 550 511 570 .I .3 

Rfghi Levee Station- 10126 3 Eleuatlan- 1918 .4  

CROSS SECTION PIIVER: RIVER-I 
RULCH: Reach-1 115: 30.81 

~ a n k  s r a :  ~ e f r  m g h t  ~ e n g t h s ;  ~ e f r  channel ~ l g h t  coefi canti. ~ x p a n .  
9 8 8 9 . 7  1W51.1 525 569 510 . 3  

~ e f r  levee  ststion= 9839.7 ~leuatlon- 1915 
RlqhL Levee S t s t l a n =  100441 Elevation- 1912 

CROSS SECTION RIVEF- RIVER-1 
REACH Reach-, RS 30 7 5  

INPUT 

Scation Elevation Uafa nun= 31 
St* Elev Sfa Eiev SLa Elev St. Eiev Sta Elev 

9299.3 1918.1 9315.1 1915.8 9319.6 1915.2 9376.8 191a.8 9417.3 1914.4  
9491 1 9 1 4 . 4  9131.6 1913.7  9560.3 1909.8 9621.7 1909.6 9660.3 1909.9 

9712.4 1909.4 9755.1 1909.2 9791.6 1909.1 9820.7 1909.1 9811.1 1909.7 
9864.1 1909.4 9885.3 1906.2 9912.3 1901.2 9935 1906.7 9963.4 19041.1 
9982.7 1902.6 9993.3 1902.5 10000 3902.4 10D50.3 1903.8 10096.8 1903 

10116.3 1901 10116.1 1 9 0 3 . 4  10141.7  1903.2 10165.8 1902.B 10184.4 1915.5 
10241.8 1916.9 

sank sra: L e f t  ~ i q h t  bengthr:  eft channel ~ i g h r  coeff contr. ~ x p a n .  
9657.1 10184.4 475 486 450 .3 

CROJS SE"IOl4 RIVER: RIVER-1 
RULCH: Reach-1 RS: 30.65 

INPUT 

S Z ~  Elev sra Elev Ira Elea s t a   lev sra  lev 
9106.9 1913 9224.3 1910.7 3211.6 1909.7 9297.7 1908.9 9329.1 1908 
3386.1 1907.1 3430.3 1901.9 9448.3 1908.6 9465 2 1908.9 0181  1908 



Bank Sf.: Lett Kiqht Lcngthr: Left Chams1 Right Coeft Conir. Expan. 
9909.4 10027.8 700 696 650 .I . 3  

Left Levee Starlon- 9909.4 ElaVaiion- 1904.4 
Right Levee Station- 10027.8 Elevation- L910.2 

CROSS SECTION RIYER: RIVER-> 
RPICH: Reach-l RS: 30.52 

INPUT 
Dc.crlntLon: 

W s M i n g ~ r  n values "m- 3 
S t a  n Val ~ t a  n vai st. n V ~ I  

9283.8 .OK 9826 1 ,044 10401.4 .07 

eank sra: Ltfr ~ g h f  ~engths. ~ e f r  Channel Rlghr coeff conk= ~xpan. 
9826.1 10401.4 600 560 500 . i 3 

CROSS SECTIDII RIVER: RIVER-1 
m C H :  Reach-l RS: 90.42 

INPUT 
DescriPtlon' 

Elev s t a  
1893.6 9613.1 
1 8 9 4 . 8  9755.5 
1 8 9 3 . 3  9900.1 
1895.6 9970.3 
1890.3 10080.7 
ISBS.8 10186.9 
1888.3 10271.2 
1891.4 1 0 4 3 9 . 8  
1901.5 

~ a n k  sic: ~ e f r  ~ ~ g h :  Lengths:   eft channel alghr coeff contr. ~ x p s n .  
9957.5 10187.8 500 113 650 .1 1 

Lef: Levee Sfatlon- 9854.8 Elevation- 1895.2 

CROSS SECTION RIVER. RIVER-I 
X-EACH Reach-l XS 30.28 

~ ~ ~ ~ ~ - .  
station Elevation 

St. Elev 
9 1 3 7 . 4  1901.6 
9264.4 1890 
9406.9 1 8 8 6 . 6  
9550.4 1890.2 
9678.4 1889.5 
9751.7 1890 
9895.3 1884.3 
9989.9 1877.8 

Elev 
1869 .3  

1887 
1889.3 

1887 
1890.4 
1885.2 
1818.3 
1894.1 

Manning's n Values nm- 3 
SL1) n Val 5 t a  n Val st* n V.1 

9132.4 . 05  9881.7 ,044 10033.5 .07 

Bank Sea: Left Rlghr Lengths: Lcfi Channel Right Coeff ConZr. Expan. 
9881.7 10033.5 550 421 430 .1 . 3  

CRO55 SECTION RIVUI: RIVER-, 
REACH: Reach-] RS: 30.2 

I N P W  
~escxiptlon: cm.3 section r ~ u e r  mile stationing based upon - cross 

s eCLLOn 
PR being river mile 30.10. See FMA tls nsrlcopa 

COWL 
station  levat ti en ~ a t a  nun- i d  





CROSS SECTION RIVER: RIVER-1 
-8. Reash-l RP' 29.11 

INPUT 

Station Eltvaf~on Data nw- 24 
SLll Flev St* El*" St. Elev SLa Elev Jts Elcv 

8869.7 18819215.515 1872.29314.096 1812.2 9121.28 1873.79514.462 1871.5 
9593.191 18769595.541 1875.49606.061 1871.4 3623.12 1864.29639.302 1856.1 
9677.061 1858.a9702.812 1858.69731.566 1857.59853.061 1855'1885.425 1862.8 
9899.954 1870.39922.835 1875.29940.845 1875.99956.501 1876.110290.06 1870.7 
10455.19 1869.910966.75 1873,411297.17 187411468.65 1875 

IldiMl"9.l n VaIYeS n u -  3 
s t a  n vsl s t 0  n va1 st. n v.1 

8869 7 -079593.191 .0369956.504 .07 

Bank S i a :  left Right Lengths: Le f t  Channel Rlght Cocff Contr. Expan. 
9593.1919956.504 127 127 127 .1 .3 

Ineffective No* nun- 2 
Sta L Srs R  lev sta L sea R  lev 

8869.79593.191 18809956.50411468.65 laso 
 eft ~ e v e e  sration-9593.19i  levat ti on- 1876 
Right Levee StaLlon-9956.504 Eleuition- 1876.1 

~istance from "psfream xs - 10 
DcckIRmaduay Wldrh - 117 
U e l r  Coefficient - 2.6 
Bridge Deck/Boaduay Skew - 
Upstream ~ e c ~ / ~ o a d u a y  co016xnatel 

..-,- 
sra  "1 cord LO cord zta xi cord ~o cord s t a  HZ card LO card 

9542.061 1 6 7 7 . 4  18729554.061 1880.24 1872.239646.561 1880.86 1872.85 
9734.061 1891.1 1873.099821.561 1880.95 1872.949909.061 1880.42 1872.41 
9925.061 1817.6 iP7Z 

UPltrEam Brldge Crass Secllan UaLa 
stat ion ~ l e r i a t i o n  ~ a t n  nun- I I  

Sfa ~ i e v  st. Elev ita Elev st. ~ l c v  EIEV 
8869.7 18819215.525 1872.29314096 1872.2 9g21.28 3813.79514.462 1871.5 

9593.191 18764595.5*1 1875.49606.067 1871.4 9623.12 1864.29539.302 1856.1 
9677.061 1Bi8.49702.'12 1858.69714.566 1051.59853.061 18559885.425 1862.8 
9899.954 1810.39922.835 1815.29940.845 1875.99936.504 1876.110290.06 1870.7 
10455.19 1869910366.75 1873.411297.17 iB74lllbB.65 1875 

Ha"r2ing.s n values nm- 3 
s t a  n V a l  5 t a  n V a l  5 t a  n V a l  

8869.7 .019593.191 ,0369356.504 . 0 1  

~ - .. 
ineffective Flow nun. 2 

SLll L Sfd R Elev Sia L Sia R Elev 
8869.79593.191 18809956.504111468.65 1880 

Left Levee scatlon-9593.191 ~ l e v a c ~ a n -  1876 
Right Levee Stataon-9956.504 ~lcvation- 1816.1 

Domrtrem nec*/Foadu*y Coordinates 
nun- 9 

S t a  n l  cord L o  cord st* Hi Cord Lo Cord St. Hi cord L* cord 
9695 1876.13 1870 9702.5 1876.15 1870 9719.5 i87B.87 1870.81 

9782.5 1819.06 1871.02 9810 1879.13 1871.09 9957.5 1879.02 1870.98 
10045 1878.11 1870.67 10069 1878.62 1870.56 10086 1 8 1 5 . 8 8  1870 

~ o m l i t ~ e r n  ~ r l d g c  cross sectLon ~ s t a  
8rstmn ~leaatlon Data nun- 15 

st* Elev s t a  Elrv 52. Elev Sra Llev st. ria" 
9609 1812 9715 18712 9754 1862 9764 1860 9 7 7 2  I858 
9788 1856 9801 185'15 9835 1856.1 9891 1856.5 9910 1856 
9976 1854 10000 1853.9 10023 1655 10064 1870 95 10200 1872 

Manning-, n Yalucs n"m= 3 
sta  n Val s t a  n V a l  sta n Val 
9609 07 9 .04  10064 07 

Bank Sta: ~ c f t  Rlgnt coeff conrr. =.pan 
9715 10064 .1 . 3  

IneffecLlv. Flow nw- 2 
ST. L St. R Elev S t a  L St .  R Elev 
9609 9715 1890 10061 10200 1890 

Left Levee Station- 9715 Eievat~on- 1871.2 
Rwht Levee Staczon- 111064 Elevation- 1870 95 

Upstream manhnenr rldc slope - horiz LO 1 0 vert~cal 
Domr l ream ~ o h a n k m n r  s ldr  slope = h o r ~ z  t o  1 o v e i r l c a l  
~ n r i m w  allowable a-ergence for weir flow - 
ElCVaTlOn a t  which w e i r  flow begxna - 1879 8 
Encrsy head used in spillway dcrlgn - 



Pier Data 
Pier starxon upotr~.m-3646.561 u o r n s t r e ~ -  9800.5 
upstralm nun- 2 

Width Elev lldth P1.v 
1 1854 1 l87l i  

Domrlrean nun* 2 
Mtdth Elev *Xdlh Elev 

4 1853 4 1874 

Pier D.L~ 
Pxar Statlon vpsf~eam-9734.061 mmrtrelm- 98 
UPDrrsam nun- 2 

1116th El*" YldLh El*" 
4 1854 4 1874 

~ovnstrelm nun- 2 
Wldfh Elev sidrh Plev 

Pxer starxon upstree.m-9811.561 
upstram nlnn- 2 

WldCh El*" YLdCh EiPV 
4 1854 4 1873 

mMSrreiim nm- 2 
Wxdth 61ev Wldth Elev 

4 1853 4 1873 

Energy 
Ilomenfm Cd = 1.33 
Yarnell a 1  - 1.05 

Selected L a w  r l o r  Methods - Hlghefi Energy h s w e r  

Addltl0n.l Bridge Parameierr 
Add rricrxon component to ~(omentm 
DO nor add welqhi  component i a  mmenzm 
Class B flow cr:ircnl depth camPuLaTlon5 use crltlcal depth 

Inside the brldqe a t  the uostream end 
Criteria to check for presauie flaw - upstream energy trade line 

CROSS SECTION RIVER: RIYER-I 
RULCH: Reach-, R5: 2 9 . 1 1  

INPVT 

st* =lev s f a  Elev Sra  lev st.  lev s t a  ~ i e v  
9609 1872 9715 18112 9154 1862 9764 1860 9772 1858 
9788 1856 9801 1 8 5 4 5  9835 1855.1 9891 1956.5 9910 1856 
9976 1851 10000 1853 9 10023 IS55 10064 1 8 7 0  95 iOZ00 1872 

nannlng's n Value. nLM- 1 
Sta n Val sf* n Val 4ra n val 
9609 .07 9715 .04 10064 .07 

Bank SCa L e f t  R w h t  Lengths Lafr Channel Rlght caeff confr ~ x p a n  
9715 10061 533 233 1 3  1 3 

rnetfec~~ve rlar nun- 2 
S f d  1 Sf* R Elev St. l St. R Piev 

9609 9715 1890 10064 10200 lBD0 
Lett levee stailon- 9715 ~ l e v a t ~ o n -  1~71.2 
~ w h f  ~evee sratlon- 10064 ~ l ~ v s t i o n -  1870 95 

CROSS SECTION RIMR: RIVER-1 
RULCH: Resch-l 115: 29.661 

INPUT 
Description: SECTION NO. BL 

station Elevation Data 
Sfa Elev Sta 

9166 1814.6 9201.1 
9357.9 1862.6 9384.7 
9615.1 1862.3 9670.5 
9860.9 1850.9 9897.3 

10025.2 1852.9 10051.5 
10170.9 1856.3 10698.7 
11221.1 1860.8 11281.8 



~ a n k  Sta: Left ~lght ~engths: ~ e r i  channel ~'qhc cocfr contr. ~xpan. 
9803.9 10194.6 330 330 330 .I . 3  

Ineffective Flow nun- I 
Bra L ste  R C I ~ V  sta i. sra R  lev 
9166 9615.1 1862.3 10201.4 11&10 1889.3 

~ e t t  l e v e e  starion- 9803.3 ~icuation- 1862.5 
Right LeVEC Siaiion- 10191.6 Eleuitlon- 1869.1 

CROSS SECTION RIVER: RIVER-1 
RUICH: Reach-1 S S :  29.601 

INPUT 
D e s E I i P t l O n :  SECTION 110. BK 

St. 
9156.4 
9337.3 
962B 9 
9784.6 
9919.9 

10016.6 

Elev 
1856 .1  
1859.7 
1858.9 
1851.2 
1851.5 

1859  

sank s t a :  left ~ighf ~engihs: ~ e t r  Channel night coaff contr. ~ x p a n .  
9679 111060.2 370 330 330 . i . 3  

L e t t  Levec Sfatlion- 9679 Elevation- 1859.4 
Right Levee Stnilon- 10060.2 Elevation- 1867.1 

CROSS SECTION RIWR: RIVER-, 
RUIU( Eeach-1 RS. 29.539 

INPIPP 
OesCripL10n: SECTION NO. BJ 

5tation Elevation Data n w -  16 
Sia Elev S t a  Eiev SLa Elcv Sf. Elev S t a  Elev 
9071 1960 9096.5 1852.1 9108.2 1854.5 9115.6 1856.5 9129.7 1855.8 

9160.4 1855 9iS2.2 1856.2 9231.6 1856.6 9294.3  1856.8 9331.2 1955.1 
9372 .5  1 8 5 3 . 7  4316.2 1 8 5 0 . 6  9382.6 1858.1 9400.2 1854.4 9119.1 1 8 4 8 . 9  
9441.4 lS50.1 9 4 8 b . 9  iS51.4 9 5 1 8  1051.9 9515 1851.1 9586.2 1 8 4 9 . 7  
9L25.5 1850.4 9651 1850.7 9701.9 1850.1 9733.9 1852.7 9171.1 1851 
9 8 3 8 . 1  1851.2 9871.5 1850.5 9915.1 1850.9 9 8 4 8 . 9  1 8 a 8 . 7  ss-io.0 1 8 4 8 . 7  
9990.1 i897.4 lOOOD 1845.5 10016.1 1848.1 10034.1 1854.1 10071.6 1896.1 

10085.4 1851.7 

Manning's n Values urn- 3 
sta  n Val s t a  n Val st. n Y.1 
9071 .07 9400.2 5 4 .  -07 

Bank S f * :  l e f t  Rlphf Lengths: l e t?  Channel night coclf contr. ~xpan. 
9100.2 1 0 0 3 4 . 1  270 240 230 1 .3 

Left Levee Staiian- 940Q.2 6leuaTi0n- 1BSe.4 
m g h t  ~ e v e e  staiaon- 10034.4 BleVBLlon- is54.1 

CROSS SECTION RIVER: RIVER-1 
RULCX: Reach-I P.5: 29.<93 

INPUT 
Description: SECTION NO. 61 

Sfation Elevation Data nun- 50 

m n m g ' l  n v.1ucs nm- 3 
S t a  n Val J t a  n Val Sts n Val 

9184.2 .07 9336.2 .05 10047.8 .07  

Bank S t *  Left R w h t  Lengths: Left Channel R w h t  Cosff cent1 ~xpan. 
9336.2 10047.8 610 560 520 1 3 

Left Levee Station- 9136.2 Llcvatlon- 1850 7 
R w h t  Levec station- 1DOI7.8 ~ l e v a t ~ o n -  1950 B 
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CROSS SECTION RIVER: RIVEh-I 
RVLCH: Reach-1 RS: 2 8  7 5  

INPUT 
Dercripfion: SECTION NO. 81\ 

eanx sta: Leer Right ~engtha:   eft c h a n n e l  night coetf contr. expan. 
9966.8 10129  500 190 470 .1 . 3  

Left  ~ e v c e  ~tatlon- 9866.8 EICYaflon- 1844.3 
Rlghf Levee station- 10129  ~levaiion- 1819.7 

CROSS SECTION RIVER' RIVER-, 
RWLCH RaaCh-1 RS: 28.657 

INPUT 
oescraptmn SECT& NO RZ 

station Elevation Data nun- 31 
ST= elev sia Elev ST.  lev sea ~ l e v  sra = l e v  

9910.1 1641 .5  9933.6 1839.5 9961.9 1 8 0 1 . 7  9986 .1  1800.5 10000  1 8 0 0 . 6  
1 0 0 0 9 . 1  1802.1 10034.1 1805 10053 .9  1806 .9  10069.1 1808 .6  10089.5 1813.2 

10119  1812 .3  10124.3 1810.2 10130 1809 .6  10142.8 1809 .6  10162 1812.3 
10179 1 8 1 4 . 9  10197  1816.7 10224 .3  1 8 1 6 . 8  10327 .9  1815.5 10385.1 18111 

1051+ .2  1811.4 10614 .1  1 8 1 4 . 6  1 0 6 5 0 . 2  1 8 1 6 . 1  10678 .3  1820 10877.4 1 8 2 2 . 3  
11067.7 1821.1 11188.8 1821 .7  ?1264 1 8 2 3 . 1  1 1 6 7 6 . 7  1821.4 11657 .1  1822.5 

11753 1875 .1  

nan"lng'5 n V a l u e r  n m -  3 
S t a  n val S L ~  n v a l  s t a  n val  

9910.1 - 0 7  9933.6 0 10197 . 07  

Back 5ia: L e f t  Rlght Lengths: Lefc Channel Right Caeff Confr. Expan.  
9933.6 10197 550 540 540 1 .1 

left levee Ste:lon= 9 9 3 3 . 6  E l e v a t i o n -  1 8 3 9 . 5  
RlqhL l evee  SfaLlon- 10197 E l c u a i l o n -  1816.7 

CROSS SECTION RIVER: RIVER-1  
W C B :  Peach - l  RS: 28 .555  

INPm 
Dercriptran: SECTION NO. AY 

Stir 
9961.8 

10036.4 
10355.8 
10607.8 

10871 

Bank Sra Left  Right Lengths. L c f t  C h a m e l  Rlght Coeff Cmtr. Expan 
9919.4 10111 4 490 490 500 .I . 3  

Left Levee Station- 9919 4 Elevation- 1833.2 
D l g h t  Levee Station- 10111  4 Elevation- 1810  

CROSS SECTIOII RIVER: RIVER-I 
RULCH: Reach-1 R5: 28.462 

INPUT 
Description: SECTION NO. IU 



sank Bra: Lcfr Right Lengths: Left Channel Right Coeff Contr. Expan. 
9811.7 10051.2 380 380 380 - 1  . 3 

L e f f  Levee Sraclon- 9871.7 ~ l c v a f i o n -  1827.9 
Right Levee Station- 10061.2 Elevation- 1805.6 

CROSS SECTION RIVER: RIVER-1 
U C X B :  Reach-l RS: 28.39 

INPUT 
Dascriptlon: SECTION NO. nY 

sfation E I ~ V ~ ~ I O ~  Data 
S t a  Elev S t a  

9819.6 1821.5 9863.1 
lOOU0 1792.8 10013.4 

10177.8 180a 10316.5 
10603 1806 10705.5 

10911.5 1809.a 11054.7 
11284.7 1811.5 11354.3 

Manning'. n va1u.a 
sta n v a l  sra 

9819.6 . 0 7  9863.1 

""m- 
El*" 

1815.7 
1800.1 

1803 
1802 

1809.5 
1812 

Dm- " Val 
.036 

Elev  Sta 
1193.4 9961.5 
1802.5 10139.1 

1803 10520.6 
1802.8 lOBOO.6 
1809.6 11281.1 

Elev  
n 9 3 . s  

1805 
1803.8 
1807.3 
lSl0 8 

Bank S t a :  Lelt Rlght Lengths: Left Channel Right Coeff Conrz. Expan. 
9863.1 10063.6 350 340 340 . 1 . 3  

~ e f r  ~ e v e c  station- 9863.1 z i e u a t i o n -  1815.7 
m g n r  ~ e v e e  station- 101163.6 ~ l e v a r i o n -  1802.7 

CROSS JECT:ON RIME: RIME-1 
REACH: Reach-, RS: 28.326 

INPUT 
nescriprlan: SECTIMI NO. RV 

~~~~ - - -  

s t s  rlcv st. ~ l e v  st. ~ l e v  sra ~ l e v  sra E I = ~  
9669.6 1822.4 98 l7 .5  1 8 0 9 . 8  3861.7 1734.9 9937.3 1792.4 10000 1791.3 
10050.1 li01.8 10191.5 iS01.9 10252.1 1601.4  10306.4 1802.1 10388.6 1795.1 
111476.5 1799.1 10599 IBO0.3 1 0 6 8 3 . 1  1793.1 10731.3 1800.9 10710.4 1800.8 
10806.2 l iL .3 . i  10672.4  1803.5 10955.1 1805.2 11057.2 1806.2 11208.6 1807.9 
113e0.5 1810.2 11379.7 1 8 1 2 . 2  

CROSS SECTION RIMR: RIVER-I 
RrACH: Reach-1 RS: 28.241 

INPUT 
Dercrlption: SECTION NO. AU 

station r l e v a t l o n  osra 
Sta Elcv  Sta 

9639 9 IS08 3 9692 2 
9185 6 1793.6 9819 4 
9926 9 1790 7 10000 

nm- 36 
Elev Srs 

1795.4 97s1.5 
1793.6 9830.9 

1790 10028 

Hannlng's n valves nm- 3 
S t *  n Val 5 t a  n Val st. n "11 

9639 9 07 9639.9 ,044 10050.5 .07 

Bank Sta :  l s f t  Ripht Lengths: Left Channel Right 
3639.9 10050.5 400 110 490 

Leff Levee Station- 9639.9 Elevation- 1808.3 
Rlghi Levee StarLon- 10050.5 Elevation- 1796.6 

CROSS SECTION RIVER: RIVER-1 
REACH: Rrach-l RS: 28.117 

INPUT 
WsCIlpZion: SECTION NO. AT 



nank sta: =err ~ w h t  ~enqtha: Left channel ~ighlnr coeff contr. -pan, 
8591.2 10055.2 340 350 370 .I . 3  

Left Levee Station- 9591.2 Elevation- 1BOl 
Rlpht Levee Station- 10055.2 Elevation- 1792 

CROSS SECTION RIVER: RIVER-1 
REXCB: Xcach-1 RS: 28.091 

INPUT 
Description: SECTION no. I C ~  

Bank S t a :  l e f t  Righr ~engths:   eft channel 
9641.3 10160.5 330 360 

Left Levee ~ t a t m n =  9641.3 ~levafion- 
R w h t  Levee Station- 10121.5 ~ i e v a t ~ o o -  

CROSS SECTION RIVER: RIVER-1 
RIACH: Reach-, RS: 28.023 

INPUT 
Dercripflon: SECTION NO. liR 

n u -  
El<" 

1771.2 
1779.2 
1782.1 
1713 7 

Bank sta:  Left night Lsngthr: Left C h m e l  Right coeff contr. ~ x p a n .  
9170 10077.1 600 580 580 . I  

Left itvce statlon- 9770 ~levafion-1792.675 
Right Lcvec Station- 10077.1 Elevation- 1785.2 

CROSS SECTION RIVZR: RIVER-1 
RLRCH' Reach-1 RS: 17.913 

INPUT 
DcScriptlOn: SECTION NO AQ 

n u -  
Elev 

1763.1 
1176.7 

1781 
1777.5 
1783.1 



nanx st* Lefr ~ i g h t  Lengths. ~ c f t  chamel Rlillhr c ~ e f f  contr -pan. 
9944.2  10240 4 620 610 600 1 . 3  

Leff Mvea SPrr~on- 9941.2 Eleuatiori- 1800 B 
R w h t  Levee SLaflon- 10240.4 ElcvaLxon- 1782.1 

CROSS SECTION RIVER: RIVER-I 
RULUI: Reach-, R5: 27.797 

INPUT 
Deacrrption: SECTION NO. i\P 

32 
s t a  

10008.1 
10120 

10418.5 
10988 

11127.1 
11568.1 

Manning's n value. n m -  3 
S t a  n Val sta n val sta n val 

9969 .07 9969 , 036  10158.3 .07 

Bank St*: Left R 9 h t  Lengths: Left Channel Riqhc 
9969 101h.3 560 550 550 

Left Levee ~ t a f l o n -  9969 ~lerration-1785.679 
Right Levee StstLon- 10158.3 Elcvatlon- 1776.1 

CROSS SECTION RIVER: RIVER-1 
RULCH: Leach-l RS: 27.691 

INPUT 
Description: SECTION NO. XO 

Station Elevation Data n m -  Z 9  

Hannlng'r n vaiver  """3- 3 
sta n V a l  sts n V a l  5 ta  n Val 

9961 1 07 9961.1 .036 10191 8 01 

~ a n k  s t a :    aft ~ipht Lengths:  eft channel night coeff contr. ~ x p a n .  
9961.1 10195.8 '190 470 450 - 1  . 3  

Lefr levee station- 9961.1 fievat~on- 1791.7 
Rlght Levee Staflon- 10195.8 Elevatlon- 1771.7 

CROSS SECTION RIM*: RIVER-1 
-CB: Reach-, R6: 27.604 

INPUT 
DeICriprion: SECTION NO. w 

S t a  Elev 
9792.1 1757.1 
9964.9 1754.3 

Elev Sia 
1759.2 9851 B 
1165 2 10038.5 
1767.6 10240.7 
1769.2 10127.3 
1766 9 10888.5 

Elev 
n59.n 
1764.4 
1769.9 
1761.4 
1770.7 

Manning's n Value, n"m= 3 
st= n Val s t i  n val s t a  n v.1 

9140.2 -01  9740.2 .036 10014.4 .07  

Bank Sra: L e f f  R q h t  Lengths: Lefr Chamel Right C o e f f  contr. expan. 
9140 2 lOOil.4 510 550 700 1 3 

 eft ~ c v e e  s ia t lan-  9740.2 ~levarlon- 1 1 8 6 . 6  
Rzght Levea Station- 10014.4 Elevatlcn- l765.2 

CROSS SECTION RIVER: RIVER-1 
RFACH: Reach-, RS: 27.502 



Siatlon LlCVaI100 Data nun- 37 
St. 

10000 
10150.4 

10302 
10$8P.2 
10779.4 
10935.3 
11108 1 

mnnlng's n v11ves nun- 3 
sea n va1 Sfa n Val s'ta n val 

~ 8 5 3  5 .07 9 s n  s , 036  lo150 4 .o, 

Bank Sra: Left Rlght Lengths: Left Channel night c o ~ f t  contr. ~xpan. 
9947.5 10150.4 430 450 510 . I  .3 

Left Levee Sfarxon- 9941.5 Eiwat&on-  1773.7 
Bight Levee Station- 10150.1 Elevation- 1762.5 

CROSS SECTION RIVER: RIVER-1 
REACH: Roach-, 8.9: 27.417 

INPUT 
Descripfzon: SEC~ION NO. RL 

Station Elev@Llon D S a  name 26 
V i a  E l e Y  St. LlCv S t a  Elev S t a  Elev S t a  Elev 

9 B d B . 4  1165.1 9889 1751.1 9942.8 1756.8 9989.2 1753.6 1000a 1746.8 
10057.8 1750.1 10121.9 1748.6 10141.8 174S.l lol77.2 1744.8 lO200.8 1759.4 
10367.6 l759.2 10536.5 1758.1 10689.7 1157.1 10725.2 1755.3 1 0 1 8 3 . 7  1751.4 

10842 1754 10860.1 1751.8 30893.3 1752.5 10912.4 1755.1 109'11.1 1155.1 
10962.6 1753.4 11035.1 1751.9 11041 1148.5 11049.8 1748.6 11095.5 1762 
11211 1762.9 

Manning's n valuer n"m- 3 
S t a  n va1 sra n vai. sta n vii 

9RiB.4 . O 7  9812.8 . 0 4 4  10200.8 .06 

Bank s t a :  L e f t  Rlqhf Lengthn: LefL Channel Right coeff canrr. ~xpan. 
9 9 4 2 . 8  10200.8 250 210 290 -1 . J 

Left ~ e v e a  starion= 9942.8 zlevat~an- 1156 .8  
~ ~ g h t  ~ e v e e  StatLon-  10200.8 Elevation- 1755 

CROSS SECTION RIVER: RIVER-I 
REAC'I: Reach-l RS: 21.366 

INPUT 
UercriptxOn: SECTION NO. AK 

s t a r i o n  Elevation Data 
SIa Elev St. 

9712.7 1169.8 9137 .6  
9920.5  1 7 4 8 . 4  9933.9 
10132.2 17°3.4 10110.1 
10345.9 1754.6 10457.4 
10639.2 1753.3 10654.5 

10952 1751.4 11021.9 
11112.3 1745.8 1>140.4 
11478.6 1757.7 11133.1 

Bank st=: Left ~ x g h t  Lcnqths: Left channel Klgbt cocfi C D ~ L X  &pan. 
9737.6 10110.1 230 2 4 0  240 i .1 

Lert Levee stat~on- 9737.6 s leva ti on- 1755 r) 
Right Levee Statxon-  10110.1 El~varlon- 1750 

S t a t i o n  Elevation Data nun- 30 

Manning'. n valuer n u -  3 
s t a  n Val St. n ".I s t a  n V a l  

9673.4 .07  9907.5 .a44 10072.3 . 06  

s t a  El*" 
9932.1 1713 
10116.6 1751.1 
10475.2 1750.2 
10734 1750.8 

11000.3 1149 .3  
11273.1 1758.2 



Bank Sfo' Left Rlght Lengths Left Channel Rzght Coeff Con-r. Expan 
9907.5 10072 J 260 271 300 .1 . 3  

Left ~ e v e e  station- ~ 9 0 7 . 5  ~ievrtlon- 1749 8 
~ w h r  ~ e v e e  station- 10071.3 zlevatlon- 175 

CROSS SECTION RIYER: RIVER-I 
R U C R .  Reach-1 R I :  27.265 

INPUT 
De6CIlptiOn. SECTION NO. 111 

10795.7 1743.7 111810.8 
10890.4 nrs ras39.7 

11124 1739.5 11134.3 
11373.2 1755.4 

8ank s t a   eft ~ i q h t  ~ e n g t h s  left channel night coeff cmrr ~ x p a n  
9900 10164 2 210 210 220 .I .3 

left l e v e e  StaLfon- 9900 Elcvar~on- .  1750.2 
Right levee Sratlon- 10164 2 Eleuatlon- 1719 

CROSS SECTION RIVER. RIVER-1 
&EaCH. Res sh - l  RS 27.226 

INPrn 
oescriprron SECTION NO. m 

Bani: St.: L e f t  Right Lengths:  Left  Channel Rlght Coeff Canfr. Expan. 
9926.4 183BO 310 300 300 .1 . 3  

Left Levee S L ~ L I O I I =  9928.4 S leva t lon-  1743 .7  
RiqhL LeYFF Station- 10380 ElevaLion- 1 7 4 0  

PRO55 SECTION RIVER. RIV&B-1 
WACH: Reach-, CS: 27 . i69  

INPVT 
Deacrlptlan SECTION NO RG 

Stition Elevation Data 
s t a  Ele" s t a  

9850 9 1753 5 9881.6 
10155 1 1733 2 10194.3 
10339 7 l l 3 3  9 10379 9 
10538 6 h 4 3 . l  LO564 2 
10805.4 1140.2 10910.1 
10976.7 1737 7 11000.2 

Bank Sfa :  LafZ Right lengths: Left Channel R i g h t  Coeff CanLr. U p a n .  
9850.9 10395 400 330 310 . I  . 3  

L e f t  Levee Station- 9850.9 Elevmtion- 1753.5 
RlghL Levee Station- 10395 EllvsTion- 1740 

CROSS SECTION RIVER:  RIVER-1 
WAC": Reach-l RS: 27.105 



-- 
El*" 

1755.7 
1714.1 
1128.6 
1732.1 
1736.1 

1739 
1738.8 
1743.8 

nsnnxnq's n v s l v r r  am- 3 
Sta n vs l  st. n "11 st. n v a l  

9130.7 .07 3730.7 , 0 4 4  10375.3 .P6 

Bank Sfs: Lef t  Right Lengfnx: L s f t  Charms1 Right Coeff Contr. Expm 
9730.7 10275 3 540 520 500 -1 .3 

L e f t  ~ e v - e  S t a n o n -  9730 7 ~lavarlon- 1755.7 
Right Levee Starl-n- 10259.5 Elev.tlon* 1736.8 

CROSS SECTIEN R X M R :  RIVER-1 
R&?P.Cn. Reach-1 RS. 27.608 

iNPUT 
D e s c r r p t i m :   SECT^^ NO AE 

S t a t i o n  ~ l e r a t i o n  ~ a ~ a  
St. E l e Y  SLO 

9657.3 l746.2 9671.1 
9811 -25.9 9819 2 

9902.7 1126 6 9935 3 
10013.3 I726 10033.6 
101dP 7 1724.9 l D l S P  3 
10293 2 1734 10322 9 
10662 5 1733 9 10671 2 
10735 7 1134 2 10171.9 

Uannlng'. n Valves n u -  3 
S t a  n v a l  Zra n Val st. n val 

9657.3 .01 9617.5 044 10166 - 0 6  

 an^ sea L e f t  Right ~engths. ~ e t t  c h t m e l  ~ ~ g h r  c o e f f  contr. 
9677 5 10164 400 400 100 .1 3 

CROSS SICTION P.I\ZR RIVER-1 
R&?P.CH Reach-, US. 26 921 

IIlrUT 
Descrlpt~on SECTION WO i i ~  

-- . ~ -. .. 
Elev sta 

1739.4 9736.8 
1722.1 9810.1 

1724 990s 
1721.1 lo000 

1725 10016.5 
1732 10185.7 

17P4.4 10321.7 
1734.5 105.rs.q 
Z733.4 10651.4 
1728.8 10771.1 
1731.1 10839.5 
1732.9 10906.9 

St. 
9196 1 

9882 
9952.7 

10048.1 
10119 

10237.1 
10483 

10599.1 
1072% 5 
10812 9 
10698 3 

Hannlnq's n Vslver nu- 3 
St. n Val S t a  n Val sfa n v a l  

9712.1 0 1  3712.1 O W  10149 .06 

Bank St.: Lef t  n ight  Lengths. L e f t  Channel Right  C o e f f  Contr ~ q a n .  
9712.1 10149 450 430 400 .I .3  

CROSS SECTION RIYER. RIVER-, 
R&?P.Cn, ~ e a c h - 1  M: 26.845 

INPUT 
Descrigrxon SECTION NO AC 

45 
St* Ele" s t i  

9688 6 1721.2 9793.2 
9905.1 1718 10000 

10120 8 h 2 9 . 5  10143.7 
10236 4 h 3 0 . 2  10253.5 
10437 8 1729.1 10171.8 
10622.5 1729.9 10681.7 
1OBbE.S  1131.3 10914.9 



Bank sra. ~ ~ f t  nzqht Lengths' ~ c f t  Channel ~ ~ . l h t  Coeft conrr. sxpan 
9657.8 10020.1 350 370 400 . i .3  

RlghL -use StatLon- iDOll Eleva t ion-  1721.3 

CROSS SECTION RIVER: RIVER-, 
RUCH: Reach-1 RS: 26.775 

INPUT 
Descrlprio":  SECTION NO. liB 

Blink sel l .  Left Rl.qht Lengths. L e f t  Channel R l q h t  Coeff cant. Expan 
9914 1 0 2 1 9  390 420 1 3 

Right Levee StaLlon-  10202 EleYatlon- 1718 7 

CRMS SECTION RIVER: R I V Z R - 1  
RFACH: Reach-, RS. 26.695 

INPUT 
DeScrlption: SECTION NO. RR 

Elev  ST. 
i7l8.4 9822.6 
1710.6 9902.8 
1724.6 10116.5 
1125.9 10352.8 
1720.9 105'15.1 
1722.9 10813.3 
1722.4 1 1 0 7 7 . 9  
17111.6 11489.8 

Xannlnq's n Values n m -  3 
Sta n v a l  S Z ~  n v a l  st. n v a l  

9733.8 . 0 1  9772 B 0<4 10055.4 06 

aank sra:  Lett ~ l q h t  Lengrhl: ~ e f r  channel hqht c ~ e t f  cootr. ~xp.". 
97T2.8 10055.4 370 380 130 . i . 3  

CPlOSS SECTION RiVER XIVER-1 
RUiCH Reach-l RS 26 623 

INPUT 
D a r s r l p f f o n :  SECTION NO. L 

Elev S t a  
17041.6 9776 
1705.2 10000 
1714.1 10128.$ 
1718.9 10381 
1116.8 10625.6 

1715 10865.9 
1707.5 11031.6 

*an* s t a .  Left u g h t  Length%. ~ ~ f t  channe l  ~ q h t  coeff contr. ~ x p a n  
9626 5 10128 4 500 500 530 1 . 3  

R x 9 h t  Levee Station- 10015.2 Eleuaf lon-  1709.9 

CROSS SECTION RIVER: RIYER-I 
R W :  Reach-l R S :  26.529 



INPW 
Dercrrpflon: SECTION NO. I 

n u -  
Eiev  

1719.8 
1707.9 
1105.2 
1711.5 
1712.7 
1712.3 
1706.5 
1713.1 

El." 
1708.5 
1703.6 

-14 
1713.1 
n o s . ,  
l l12 .7  
1704.8 

St. 
9878.2 

10054.1 
10237 
10550 

10718.4 
10966 

11102.6 

H."nlng'r n Valuer n u -  3 
sta n V a l  s t a  n "$1 s t a  n Val 

9 7 3 . 2  .07 9764.3 ,014 10117.6 . 06  

mnk  fa' ~ e t t  8xght ~ e n g f n r :  ~ e f f  Channel Right Coeff Cantr. Exprn 
9164 3 30177.6 530 520 520 . I  . 3  

Rlghr Levee StaLlon- 10161 Elevittfon- 1706.7 

CROSS SECTION RIVER: RIVER-1 
WAC": Reach-l RS: 26.43 

INPUT 
OEsCrlptlon: SECTION NO. Y 

st* 
9770 

100114 

Elev Sta 
n o o . 9  pass 
1701.8 10101 
1710.5 10353.1 
1706.2 lP734.7 
1709.3 11021.1 
1704.4 11138.7 
1113.3 

sank sra Lerr ~ l g h t  ~ ~ ~ ~ t h s :   eft channel  
9170 10353 ? - 490 495 

Pilgh! Levee Statla"= 10252 Eieuatxon- 

CROSS SELTION RIVER: RIVER-1 
-CH: Xeach-l RS: 26.335 

INPUT 
DedCrlpZlon SECTION NO W 

Elev st. 
1699.8 lo000 
hOO.1 10219.1 
1711.7 lo461 
1706.6 10748.8 

Elev 
n o o  

1597.7 
1110.5 
1708 

1702.2 
1708.1 

Bank St. Left Right Lengfhr Lett Channel Right Coeff  Cgner. Eman, 
$635 10333.1 9 5  500 520 .I . 3  

Right Level Stat ion-  10263 Elsva<Lon- 1700.6 

CROSS SECTION RIVER: RIVER-1 
RmCH; Reach-1 IIS: 26.239 

INOW 
Dcrsrlptlon: SECTION NO. Y 



Bank St.. Left Rlght lengths: Left Channel U v h i  Coeft Confr Expan 
9925 10279.3 570 120 340 .1 - 3  

night &eve= ~ r s r i a n -  10194   leva ti on- 1696 .3  

CROSS SECTION RIVLR. RIYER-I 
RULCH. Beach-1 RS: 26.131 

lNWT 
Dslcnpf ion:  SECTION W .  U 

Bank 5 ta  l e f t  ~ l q h t  Lengths ~ e f ~  Channel R i ~ h f  cocff Conrr ~ x p a a  
9975 10296 6 100 495 P75 .1 3 

Xiqht Levee Station- 10259 Elevation- 1692 5 

CROSS SECTION R l Y E R  RIV6R-1 
RmCH Reach-, R S '  26 O 1 +  

INPUT 
Deocripcion: SECTION NO. T 

Elev Sra 
102 915 9944.8 

1694 1 18076 8 
1886 10142 7 

1692 2 105741 8 
1687 8 106a9.3 
1691 3 11160.3 

1691 11451 0 
1692.6 11660 

Rank s t a  Left nlqhr icn(lThs: Let t  Chamel Rzghr Caeff Coorr. ~ x p a n  
9926 10076.6 75D 650 400 .1 3 

R i g h t  levee Srarlon- 10017.5 Elevation- 1691 1 

CROSS SECTION PTVEW RIWR-1 
REXX Rcach-l R5 25.919 

INPU? 
Dsrcriptlon: SECTION NO s 

Sta t ion  Elovatlon Data - 53 

Bank St.: L e f t  Riribt Lengths: Left Channal Elpht Coerf contr. ~xpan. 
3857.3 10046.8 460 400 3 1 0  .I . 3  



R14hZ Levee Statxon- 10032 Eleualion- 1681 5 

CROSS SECTION RIVER. RIVER-1 
RULCH: Reach-1 RS. 25.843 

Stat ion Elevation Data 
Ira Elev Sta 

Bank Sra: Lefr R q n r  lenqchs: Lerr Channel ~ i g h t  corff conti. ~ x p a n .  
9891.5 10077.6 5 0  370 210 1 .3 

L e f t  Levee SLatloD- 9891.5 ElaYnLiOn- 1585.8 
Bight levee SflL1Dn= 10061 ElaVaLlOn- 1580.3 

CROSS SECTION RIVER: RIVER-I 
R U C H :  Reach-1 RS: 25.75 

INPUT 
DerCriptlOn: SECTION NO. 0 

station ~ ~ e v a t ~ a n  Data nun= 40 
SLa EleY Sfa Elev 5Ta Flev S t a  Elev St. Elev 

9514.2 1686.2 9577.4 1684.2 9188.3 1677.3 9602.8 1677.2 9608.9 1618.2 
96G9.3 1618.4 9706 16Bi1.3 9716.5 1680.1 9804.2 161'1.6 9861.7 1680.3 
9925.3 1682 9973.2 1675.1 9371.4 1671.6 10000 1672.1 I D 0 4 1  1673 

10061.9 1681.9 10085.9 1682.4 10144 1680.2 10156 l i 7 . a  1 0 1 1 6 . 1  1514.9 
10219.7 1 6 7 1 . 5  10233.2 1676.1 10250.1 1580 .6  1 0 2 9 2 . 4  1681.5 10435.2 1 6 8 4 . 2  
10518.7 1680.7 10668.2 1682.8 10824.7 1679.8 10841.6 1675.2 10969.3 1675.3 
10881.2 1 6 7 6 . 7  10923.8 1619.6 10960 1680.5 11003.7 1679.1 11058.5 1678 
11069.3 1681.2 11178.7 1682.8 11266.2 1686.9 11157.1 1687.5 1688.7 

~ a n k  s t a :  Lefr ~ i g h i  ~engths:   eft channel ~ i g h r  coeff cant=. ~xpan. 
9925.3 10085.9 1 7 0  280 280 .I . 3  

L e f i  Levee Siatlon- 9925.3 Elevation- 1682 
Rxghf Levee SfaClon- 10055 Elevetion- 1577.4 

CROSS SECIION RIVER RIVER-1 
R W B  Reach-1 K5 25.699 

INPUT 
UercrlptLon: SECTION NO. P 

Station Elevation Data nm- 22 
S t a  EleY Sta Eiev Sta Eiev 9 t a  F i r v  zrr rl-v 

8ank Sra :  Left ~ w h t  lengths: ~eff channel ~ i g n f  cceff cantr. ~ x p a n .  
9886.9 10033 290 290 290 .l .3 

L e f t  Levee Station- 9890 Elevation- 1676.7 
Right Levee Station- 10033 Elevstlon- 1676.1 

CROSS SECTION RIVER: RIVER-1 
RUCK: Rcach-l RS: 25.618 

INeUT 
DeacziDtion: SECTION NO. 0 





Station E l e v a t i o n  Data 
S C I  EleV Sta 

9115 7 1676 6 9235.1 
9467 9 1665 9 11527 
96411.5 1666 9663 
9777.3 1665 9 9782 
10000 1665 10037 1 

10295.4 1664 2 10306.6 
10516 1662 5 10564.3 

10675.6 1661  5 10759.6 

38 
st* 

9296.8 
9546.6 

9704 
9857.4 

10100.7 
10361.6 
10602.9 
30876.7 

3 
St. 

961'1.5 

E l l "  
1666.6 
1660.5 
1666.5 
1666.5 
1664.3 
3665.3 
1660 4 

st. 
e l 0 9  

9625.3 
9766 

9916.6 
10260.5 
10490.2 
10644.1 

BanL Sf*. L ~ S L  Rlght  Lengtna. Left Channel ~ x p h t  Ceeff  c o n f r  ~ x p a n .  
9467.9 9641 5 350 360 370 .I . 3  

Rlghf Levee Siarron- 9625.3 E l e V r t ~ o n -  1663.6 

CROSS SECTImN RIYER R m R - l  
REACH Reach-1 ES. 25.326 

INPUT 
MscrlpLlon SPCTION NO J 

Msnntng'. n ialues ""4"- 3 
Sf. n V a l  52. n Val St. n Val  

9070 i 07 9331 1 044 9497.8 .06 

Bdnl SLa Left RlghL Lengths' ZsfL Channel Right Coc€f Conti Eman 
-33: 1 4497 B 490 510 480 1 . 3  

Left Levee Srarion- 9335 1 El~vatinn- 1661 5 
RIqhL Levee STaLlon- 9497 6 E l e v a t l s n -  1661.1 

CBOSS SECIJON RIVER RIYEII-1 
RELCH Reach-? RS 25.233 

INPUT 
D e P C i i p f i O D  SECTION NO I 

Sta 
6654 9 
9192 7 
9296.1 
9418 4 
9606.2 
3728.7 
9908 4 

El*" 
1656.1 
1656 7 
1641.3 
1656 1 

Hamln$.ii n "alvcr nw- 3 
rra n V a l  Sta n Val sra n Val 

8536.3 .a7 9214.5 044 9383.6 .06 

Bank Sra' L s f ~  night Lengths: L e f t  Channel R~ght c o c t f  conrr u p a n  
9274 5 9183 6 390 280 180  .I .3 

Left Levee statlor.- 9274.5 s leva ti on- 1659 1 
Right Levee SLatlan- 9363.8 Elevatren- 1656 

CROSS SECTION RIVER: RIVER-I 
IIVLCH: Reach-I RS: aS.1B 

tNPUT 
DcScrlptlan' SECTION NO. fi 



Hanninq's n Values n*- 3 
S t 3  " V a l  s t *  n V.1 Sf. n V a l  

8859.3 07 9213.5 4 4 3 . 7  .06 

Bank ST.: ~ e f f  n q h t  Lengths. Left Channel R l g h f  coeff contr. -pan. 
9213.5 9d13 7 500 430 830 . 1 . 3  

Right levee sratlon- 9413.7 rlevafion- 1655.1 

CROSS SECTlON RIVER: RIVER-, 
REICH: Beach-, XS: 25.099 

INPUT 
Dercrlptmn: SECTION NO. C 

Elev St. 
1659 8775 

1617.6 8959 
1651.2 9112.1 
1651.3 9259.9 
1646.9 9387.8 

e l e v  sra 
1655 8914 

1650.6 9019 

Bank Sta Lefr Rlqhr LengChs Left Cnannel Right 
9327 5 9 4 9 0  1 430 4 7 0  53" 

slqht ~ e v e e  StarLon- 9430 5 Elevation- ,650 B 

CROSS SECTION RIVER: RIVER-1 
REACH; Roach-l RS: 25.01 

coeff cant r .  ~xpan. 
1 . 3  

Nannlnq's n values n u -  3 
st= n V ~ I  J L ~  n v.1 bra n v.1 

8397 8 .07 8823.5 ,044 9248.1 .06 

smk sca: Left Right Lengths: Left Channel alght Coeff conrr. zxpan 
8823.1 9248.1 410 180 550 1 .3 

RlghL Lavse StatLon- 9203 Elevation- 1643.91 

CROSS SECTION RIVER: RIVEX-1 
REICH: Raach-l RS: 24.919 

INPUT 
DescrAPtiQn: SECTIOH NO. E 



Bank St.: Left Right Lengths: Left Channel Right Coeff contr. Expan. 
8494.5 8709.6 460 390 350 . i  . 3  

Lof t  levee  s t a t i o n -  8494.5 elevation- 1650.4 
Rlght Levee Sta t ion-  8709.6 Elevation- 1643.6 

CROSS SECTION RIYER: RIVZR-l 
R U C H :  Rsach-l RP: 2 4 . 8 4 5  

INPUT 
Desciiptlon: SECTION WO. D 

St* 
8674.4 
8792.8 
891< 9 
9043.4 
9245.9 
91415 5 
9526.6 
9110.8 
9961.4 

~ a n k  sf=.  eft m g h z  Lengfhl L e f t  Channel mqht coeff c a n ~ r  expan 
8614 4 B192.e 560 490 490 1 .3 

left Lev** Station- 8674 4 Elevation- 16s6.7 
Rlghi Levee stat~on- 8789 ~leuarlon-  1540.1 

CROSS EECTIOII III-X RIVER-1 
RFACH Reach-1 R5 2 1  752 

l"P"T 
UeSCIlptiOn SECTION NO C 

Wanning'l n v.1ucs n u -  3 
5%. n Val 5rr n val s t a  n v.1 

8680 .07 8835.7 .D44 $997 .06 

Ban* St*' Lett Right Lengths. Left Channel Right cocff contr ~ x p a n  
9835.7 8997 850 560 430 . I  . J  

Left M v e e  StatSon- 8816 E l e v a t i o b  1632.29 
Right Levee SLaclon- 8980 Elevation- 1535.21 

CROSS SECTION RIVCU: RIYhR-1 
RULCR. Rlach-1 RS 2+ 646  

INPUT 
Dercrlption: S-ION NO B 

S t a t i o n  Elevat ion  Data  nm- 52 
S t a  EIEY St= Elev st. Lie* Srs Elev st. ~ 1 . v  

8810 1636 8650 1635 5900 1 6 3 4 5  8960 1632 9160 1630 
9330 1 0  9430 1631 9535 1630 9580 1 6 3 0 5  9 6 2 0  7 6 7 0  



st= L s t a  R r l e v  
8 8 1 0  9430 

L e t t  u v e e  S f a r i o r r  9580 ~1evati.n- 1630.5 
RlPhf Levee S t a L i o W  9745.6 Eievallen- 1630.5 

CROSS SECTION RIVER: RIYER-1 
MACH: REIICh-1 RS: 24.525 

INPUT 
DeBCIlptxon: SECTION WO. R 

Statron Elevation ~ a r a  nm- 4 8  

Bank sti.: leit h g h t  Lengtha: Left  channel R L ~ ~ L  
9 8 6 0 . 5  10093.3 0 0 

lne f f ecuve  r lov  nun= 1 
- 

8 7 6 n  9300 
Left levee S t a t l o n i  9 8 6 1  E levat ion=  1628 1 
klqhi levee St.rlon= 10009 EleuaZlon= 1628 1 

SVWUWY Or WWNING'S N VALUES 

slVer.RI"cR-I 

Reach Rluer SLa n l  2 

Reach-1 31.91 06 064 



LENGTHS 

R ~ Y ~ T  St.. L C  Cksnnel RlghL 



Reach-l 
Reach-1 
Reach-I 
Rassh-l 
Reach-1 
Reilch-l 
Reach-I 
Reach-> 
Reach-I 
Reach-1 
Rellch-1 
Reach-, 
Rerch-1 
Reach-: 
Reach-1 
Reach-1 
Reach-I 
Resch-1 
Reach-1 
Reach-1 
Reach-, 
Reach-1 
ReOCh-1 
Reach-l 
Reach-1 
Peach-l 
Raacli-l 
XaBch-l 
Reach-l 
Reach-1 
Reach-, 
kach-l 
Reach-1 
Reach-1 
EBLICLI-1 

Reach Elver sta. confr. cxpm 

230 
520 
ZOO 
490 
710 
600 
420 
470 
500 
170 



P ~ o f l l e  OYtpYI Table - Standard Table 1 

Reach River $La 0 Total Hln Ch El W.S. Elcv Crlf W S E G Elrv E.G Slope V c l  Chnl Flow %re. Top Yldth hmde (l Chl 
lcfsl l f L l  Iftl IfTl lftl IfLlLtl IItfSI IIq ffl Iftl 



ERRORS Y W I N G S  iYlD NOTES 
Errors uarnlnga and Noras for plan : ~ ~ t u r e  

RIULr: RIVKR-1 Reach: Rcach-1 RS: 31.91 Protile: 100-year 
Warning  he v e l ~ i r y  head ha. =hawed by more than 0.5 ft 10.15 nl. Thls may indlcarc the nead for additional cross sactions. 
VainangrIhe energy loss -a9 greater than 1.0 ft 10.3 nl. between the current and previous cross ssctian. ~ h r r  nay indlsarc 

ma nc-6 tor additional CIOSS sections. 
R i v e r '  IIIVER-1 Beash Reack-1 W. 31.87 Profile. 100-year 

Warning'The energy aquation could not ba balanced dthrn the apscified nvnber of iteratlon. m e  pragnm "sad critical depth 
for the  Yarer S Y P ~ ~ C I  and sonrlnvcd on ulth the ~alculstianr. 

naming ~ ~ v l d c d  flow computed Ior thzs croar-saction. 
waminq The energy loss vaa greater than 1 0 tt 10.3 a l .  between the mrrcnt and prsvlous era-e section. This may indlcate 

fhc need for addifianml cross ssctlona. 
Uarnmg'wring me standsrd a t t p  iteratlenr. when tho asauasd water surface was set equal t~ crltxcal dapth, the calculated 

water s~rf.ce cane back bclclv critical depth. Thrs indlcater that there i s  not a valid luhcritzcal answer.  ha 
program ddanltsd to Crlfxcel depth. 

larnm0.The p&rabolic rearch method taxled to comrerge on crttical depth The program will try rhm cro.8 sectron 
rlicelsecant method to find c r l t l u l  depth. 

Rlvsr: RIVER-1 Rsach. ILesch-1 W. 31.82 PrDfll+. lee-yaar 
YernIng.The energy equation could not be balanced within the speciflad nvnbri or IteraCxons. The prnwr- used crirxc&l depth 

tor the rarer surface and canrlnued on rlth the cslcvlailons 
Yarning Da~lded flow computed tor rhls ~ ~ ( ~ s s - a t ~ t l ~ n .  



Yarnin9:The energy 10s. was greater than 1.0 f t  10.3 mi. batreen the current and previous cross sa.ction.  his may indicars 
the M s d  frrr addiLl0n.l cross secrion,. 

*arnxnq:mring the standard step iterations. when the assumed rater surface was set equal ra critical depth, the calculated 
water rurface came back below critical depth. This indlcaies t h a t  rhsrs is not a valid subciltical answer. The 
pr0gr.m defaulted to Crltisal depth. 

Yarnin9:The parabolic ==arch method failed to converge on criric.1 dcpth. Tha program rill try the cross section 
n1ice/secant method to find critical deofh. 

River: RIVER-, Reech: Reach-1 R5: 31.75 Profile: 100-year 
warning:The enexgy equation could not be balanced within the specified nvnber of iterations. ?he program "red crirlcal depth 

for the water surface end conrlnved om with the calculations. 
uarning:~h- velocity head baa changed by more than 0.5 fr (0.15 a). rnia may indicate the need tor addit~~nii cross sec~ians. 
YamingiThc energy loss was greater than 1.0 ft 10.3 nl. brtvssn tha currant and .reviaus crors section. =his nav indicate 

ed for addltlanal cross sections. the ne ~ ~ 

River: RIVER-I Reach: Reach-1 R5: 31.63 Profile: 100-year 
Usminrl:I)ivldcd flow cmputed fo. thi. cross-..ctron. 
Warning:Ihe energy lass was greater than 1.0 it 10.3 ml. between the curant  and previous cross section. Tnir may ~ndicate 

the need for addirronal cross rectlvns. 
River: RIVER-I Reach: Reach-1 RS: 31.54 Profila: 100-veer 

Ysrning:Divided flow computed for this cross-lectlon. 
warnlng:~he enexqy lo r5  was gieater than 1.0 LC 10.3 rl. between the cvrrent and previous cross section.  his may indicate 

the need for additional crosr sections. 
Rfver: RIYER-1 Reach: Reach-> RS: 31.45 Profile: 100-year 

waming:~ivide(i flow cpaputed far this cross-recilon. 
~arnins:?he enersv loss was ereate* than 1.0 ft 10.3 m l .  between the current and nrcvlous cross section. ~ h r r  may ind~sate ~ ~ ~~~~~ ~ ~~ - ~ - -  - ~ - - -  .. 

the nsed~ior sdditional cross sec t~ans .  
warnin9:Ths parabolic search rnsfhod failed t o  converga on crlrical depth.  be progrun uiii try th 

rlicclrecanc nethod to find critical doom. 
River: RIVER-> Reaoh: Reach-i RS: 31.34 Profile: 100-year 

warning:~he cm.3-sectzan end points had co bp utended verrioily for the computed wafer surtace. 
waming:~he v e l o c ~ t y  herd has changed by more than 0.5 if 10.15 nl.  his nay ind~cate the need for add~tional crors sectxons. 
h'arn1ng:~he en~rqy lmrr war greater than 1.0 fi 10.3 m i .  beireen the current and previous cioss section. ~ h ~ s  nay ind&==te 

the need for addlrlonal cross secf,ons. 
River: RIVER-, Reach: Reach-1 115: 31.25 Profile: 100-year 

w&mlng:lhe velaclry head has changed by nore than 0.5 f r  10.15 m i .  rhis nay indicate the need for additional cross sections. 
Warnin9:The energy loss was greater than 1.0 it 10.3 .I. between the current and previous cross section. Thls may indicate 

the nee* for additional c1o.s lecilons. 
Rlvel: RIVER-I Reach: Reach-l RS: 31.11 Profils: 100-year 

Warnln9:The energy loss was greater rnan 1.0 ft lQ.3 ml. between The cvrrem and pievlous cross rectlon. ~ b l s  may indicate 
me need far addlilanal crora rectian.. 

River: RIVER-1 Reach: Reach-1 RS: 31.14 Profile: 100-year 
Warning:The energy loss was grea tex  fhan 1.0 f r  10.3 m i .  betwean rne current and previous cress sect~on. ~ h i r  may indicate 

me need for addltlanal cross iections. 
River: RIVER-I Reach: Reach-l RS: 31.05 Profile: 100-"ear 

Wsrnlng:~he energy IESS was ?=eater than 1.0 t r  10.3 m1. between rhe current and prevlavs cress sect~an. =his may indicate 
rhe need far addit~onal cross srcfions. 

River: RIVER-, Reach: Reach-l RS: 30.96 Proflie: 100-year 
uarnlng:~hs v e l c c z t y  head ha3 changed by more rhan 0 . 5  fr 10.15 mi.  his may indlcare the need for addirionai crer. sestions. 
Warnin9:The energy loss w a r  greater then 1.0 ft 10.3 m i .  becueen the cvrrent and prevlovs cross r a c i i o n .  This may rndicare 

the n-sd tor addltlonal cra.s recrzens. 
Rlver: MI%*-: Peach: ~ e a c h - I  RS: 30.85 ~iofile: 100-year 

Uarn1ng:The ve lac l r j l  head has changed by more tnao 0.5 f r  10.15 ml. Thlr nay lndicare the need to= additional cross sectlonr. 
Ysning:The  conveyance ratio iupltresm conveyance divided by dmwn5trean conveyance1 2s iers than 0 . 7  or greater than 1.4. 

~ h i r  me: lndlcare the nead for addxtianii crarr  sections. 
Warning:The energy loss was greater than 1.0 ft 10.3 mi. between the current and previous cross r e c f ~ o n .  TNS may indicate 

the need for addlcxon.1 ccoar section.. 
R 1 V E I :  RIVER-1 Reach: Reach-l R S :  30.75 Profile: 100-year 

warn1ng:~he velocity head has changed by mart than 0.3 f t  10.1s .I.  his may indicate the need for additional cross aectlonS. 
Warnrn9:The conveyance ratio luprcream convayance divided by downstream canveyancel 1s less fhan 0 . 7  or greater than 1.1. 

Ihis may lndicafe the need for additional crorr sect~ans. 
Uarnin9:lhe merw 10.5 was wsater rhan 1.0 ft 10.3 ml. between the cvirent and previnuo crorr rccrlan.  his nay indicacc 

the nead far  addltionai cross sectlonr. 
RLvel.: RIVER-I Reach: &each-1 RS: 30.65 Profile: 100-year 

Wi~nlng:The energy equation could not Lie balanced within rhe Specified n d c r  or iteration.. The prognm used critical depth 
for fhc water lvrface and continued on vith the calculat~ons. 

werning:~he enewy loss was greater rhan 1.0 ft 10.3 ml. between the current and previous ciarr  section. mi. nay indicate 
the need for additional cross aectlons. 

Yarning:hrr~nrl the rtandard 9t.p i t e n t l o n s .  when the ass-d water =urface -as set  equal ro critical depth, the calculaiad 
rater surface came back below critlcai depth. T ~ L S  indicates that there is not a valid rubcrirlcal ansrei. *he 
program deflvlted LO C.lt16.1 depth. 

Wsrnin9:The perabellc search method failed to converge on critical depth. The progran will try the cross section 
SlicelrecanL mathod t o  find crirtcst depth. 

River: RIVER-1 Rcoch: Reech-l RS: 30.52 Profile: 100-year 
Uaming:The energy equation covld not be balanced uiinln the specified number of itsrsfions. The program used critical depth 

for the wafer rvrface and centinued on with the calcularlons. 
Warninq:The veioclty heed has changed by mare than 0.5 it 10.15 mi. Thir nay lndicate rhr need for addirlonai cross secrlonr. 
uarning:Ihe conveyance ratio luprrrean conueyance divided by dovnrrieam c~nvryancei is less rnan 0 .7  or grester than 1.4. 

This may LndiCsrF the naad for additional crors section,. 
warninq:The energy loss was greater than 1.0 ft 10.3 al. becueen the current and previaor cross section.  his may indicarc 

the need for addlrional crors aectlonr. 
wammg:hrxmg the standard step iteratima, u h m  the asrunad uarer surface w.5 net equal to critical dcpth, the calmlared 

water surface came back below ciitical depth. This ~ n d f c a i e a  that fhera is not a valid subcrlfical answer. ?he 
program defaulted t o  critical depth. 

River: RIYER-I Reach: Reach-1 85: 30.42 Profile: 100-year 
wirnlng:Ihe velocity head has changed by more than 0.5 ft 10.15 nl. Thir nay indicate the need for additional c r o r ~  sac~ions. 
Warnln9:Thc enexqy lor, ras greater than 1.0 ft 10.3 a. between tho currant and previous cr-5s section. Thir may indicate 

the need for additional c m l a  .ecLlons. 
Rzver: RIVER-1 Reach: Reach-l R5: 30.28 Profile: 100-y~ar 

Waming:The energy equation could not be balanced rithin the specified nvlobcr of iterations. The program "red ccitical depth 
for the water surfac~ and cenf~nued an vith the calculations. 

Yarning:~he energy loss war greater than 1.0 ft 10.3 m i .  between the current and previous cross section. This may indicars 
th. need for .ddiil~".l cross .CCriOnl_ 

warning:rmrlng the standard step iterations. when the .seamed water surface war set equal t o  C r i t i c a l  depth, the cmlculafad 
water rurcace came back balou critical depth. rhlr Indicates that rhtrc is not a valid rubcritical answer. ?ha 
prOgTam defaulted to criZ1Ca1 daprh. 

RZVer; RIVER-1 Resch: Reach-1 RS: 30.2 Profile: 100-year 



uld n o t  be balanced rlfhln the rpecafi~d number of irersrions. ~ h r  proqrm used sr~fical depth 
and cantlnuad on vlrh the calcullilons. 

nation co .-- --.-- *"Iface 
Il*rnlnp:[nvidcd flow c0.put.d l o r  this croaa-sectian. 
Warning:The vslocity hcmd has changsd by -re than 0 .5  ft 10.15 11.  his may indicate the nrrd for addlc~onai czars sections. 
warnlng:rhe energy loar war greater than 1.0 fr 10.3 11. between the cuzzenf and p r e r i ~ m r  cross section. ~ h ' r  nay indlcrcc 

the ne.d for additional cro,. ..ctians. 
Yarniag:During the standard step iterations, when the assumed rarer surface -as set aqua1 tn critical depth, the erlculaled 

wafer rvrfacs came back below crlticsl depth. This indicates that fhere is nor  a "elid =ubc=zr~ceI anseer. Iha 
Pros'" defaulted CO ETlflC.1 &pth. 

Rivai: EIVER-1 Reach: Reach-1 15: 30.1 Px~file: 100-year 
uarning:The ueloc~ty head has changed by more than 0.5 ft 10.15 m1. rhis say indicate the nced fmr addittonal cross sections. 
Walning:The e n e r w  loss was qreatar then 1.0 cr 10.3 .I. between the currant m d  ~ravioua crass section.  ~ h x s  m v  indicate 

n.cd-ior 
River: RIYER-I Reach: Reach-l RS: 24.83 Pro1 

wazning:rhe energy equation could not be ba~anc. . . ~ - ~ -  ~~~ 

for Ihr water =>=face m d  conrlnved on with the calculations. 
eater than 1.0 tr 10.3 1). betwe~n the currant and prev~aur crors ssction. may indicate 

. . . . . .. . . . . . . . 
uarning.rhe energy loas war qr, 

the nced fox addlrloaa 1 CZOSl sections 
warnlng:hlrlng the standard step iterations, when =be assumed wafer surface was set equal r a  critical depth. the criculatcd 

r a r e r  surface cane baqk below critical depth. m i a  indicates that there ia not a valid subcritical anauer. a he 
program defaulted to critzca1 depth. 

Rlver: RIVER-1 Reach: leach-1 X5: 29.11 Pratllc: 100-year 
Yazn~ng:The energy lora was gxeatsr then 1.0 fL 10.3 m ) .  bclrssn the cvrrent and previous crilra section. Tnis may indicate 

the need for addition., cross sections. 
River: RIVER-, Leech: Reach-, RS: 29.71 PZotile: 100-year 

Waining:The Velocity head ha3 changed by w r e  rhan 0.5 ft 10.15 m l .  Thia may indicate the need for additional cross sections. 
Werning:Tha conveyance iario lupstrsan conveyance divided by domsri- conveyance1 is less than 0.7 or greater than 1 . 4 .  

This may lndicare the need for additional ciosa sections. 
River: RIMP-1 Reach: Reach-1 RS: 29.715 Profile: 100-year 

Yarnlng:Ihe flow regime caiculafed by the momenrum eqvarien shows class B flaw. Far me bert S~i"ti0". Chis profile ahouid 
be run as a mixed tlou pr*bi.m. 

Note: Moncntw anrver is nor valid if the water surface is above the l a  chord or if there 1s vclr flow. The momentum 
anawei has been diaiegsrdod. 

River :  RIVER-1 Reach* Reach-l RS: 29.715 Profile: 100-year Vpsrrem 
warning:~he energy equation could nor be balanced r i r h l n  the specified number of iterations. m e  progrm u3ed crirical depth 

for me water svrface and continued an with the cal~lations. 
Yarnln9:The energy lors vms greater than 1.0 ft 10.3 .I. betwea rhe current and previou. crors section.  his may indicate 

ihe need for additional crorr sections. 
waznxng:~urlng m e  atanaara rrtp iterations, when the assumed water surface was aef equal ra crlrlcal depth, the calculated 

water ~urfilce s m e  back below crlfical depth. This indicates that there is not a vllld subcritical answer. The 
program defaul ted  t o  cr1ticai depth. 

Note: nuit:ple cxlilcal depths vere found at  f h l r  locatlan. The ciltieal depth with the 1o"est. valld. vnergy war  usad. 
River: RIVEP-1 Reach: Reach-1 R5:  29.715 Proflle: 100-year Dornrtrem 

Wern1ng:The energy equat~on could not  he balanced w ~ t h l n  the apeclfled number of iterations. ?he program reiecied the water 
surface that had ~ h e  least amrunt of error between coapvied m d  a s s u e d  values. 

Werning:The ve1o;ity head has changed by more than 0.5 ff 10.15 - 1 .  This may indicate the need for additional crors 3actions. 
Warn1ng:DYImg the standard acep irerarlonr, *hen the a o ~ m e d  water surface was sef equal ro cririsai depth. chs caicvlared 

waxer surface came back m i o r  crlf~cal depth. This indxcates that there is nor n valid rubcrit~cal answer. Tha 
program defaulted to ciirlcal depth. 

N C L ~ :  ~ul:iple srii~cal depths vere found at  this locatxan.   he critical depth with the iauest. w i l d ,  energy uao used. 
Rlver: RIVE-1 Raach: Reach-l US: 29.71 Profile: 100-year 

WarnLng:The veloclTy head has changed by more than 0 . 5  ft 10.15 D l .  Thi. nay indicate me need for iddri~anal croas se~rlons. 
warning:~he energy loss war greater than 1.0 f f  10.3 m .  between the cuirenr and previou, cross section. ~ h i n  may &ndicrte 

the need far addiclonal crass sections. 
Liver: RIVES-1 Xedch: Reach-, RS: 29.663 Profile: 100-year 

wain~nq:~ivided flow computed for this  cross-secrion. 
wainlnp:The energy lorr *as greater than 1.0 ft 10.3 m ~ .  between the current and prtvlour crozs secf~an. rhzs nay indicate 

the need for additional cross l e c l ~ o n s .  
~srnlnp:~he parabolic search merhod failed t o  converge an critlcil depth.   he program *ill r c y  the cross sectxon 

1li~e/6e~.nL method 2 0  find critical depth. 
Note: MulCl~le critical depths were found a t  fhls location. The cr i t i ca l  depth vlth the lowest. valid. rarer surface was 

w e d .  
River: RIVER-1 Reach: Reach-1 X5: 29.601 Profile: 100-year 

warn~ng:~ivzdhl flow c~nputed for this cross-xectlan. 
~111ning:~he energy loss was greater than 1.0 ft 10.3 ml. between the cuirenr and previous cross lectian. T ~ I I  may indicate 

the nacd for add~cxonai cross rccrionr. 
warnin4:me parabolic search mathod failed to converge on critical depth.  he progreln vlll try the cmrr sect~on 

slicclsacanr nethod ra find crxtica~ depth. 
~ o t e :  ~ultiple cxifical depths were found a t  this location. The critical depth with the lovsrt, valid, rarer rvrfase war 

used. 
River: RIVER-1 Reach: Reach-i R5: 29.538 Profile: 100-year 

Wain,ng:Divided flow computed f0l this cross-section. 
warn2ng:~hc velocity haad has changed by more than 0 .5  fr 10.15 .I.  his may indicate the need for add~rionai c iasa  sections. 
n i r n ~ n ~ : ~ h e  conveyance ratio (upstream conveyance divided by dnmsrrea. canusyancel i r  lss. than 0.7 or greater then 1.1. 

~ h i r  may indicate the need far addi~lanai cross sections. 
~ a r n ~ n g : ~ h e  energy 101s was greater rhan 1.0 it 10.3 ml. befroen the current and pzeuloua cross section. ~ h ~ a  may indicate 

the "sad tor additional croas scct1.nr. 
River: RIVER-, Reach: Reach-1 RS: 29.493 Profile: 100-"ear ~ ~ . - -~  

warnlng:me energy lorr war greater t h ~ n  1.0 ft 10.3 ml. m f v a n  me current and pxevxous cross sestien.  his may indicate 
the need for additional cross sectlona. 

River: RIVER-1 Reach: Reach-, RS: 29.351 Profile: 100-year 
Wazning:The velocity heid has changed by more than 0.5 ft 10.15 nl. This may indicate the need far additional c r o ~ s  aectiona. 
Yerning:lhe energy 103s n o  greater thin 1.0 t L  10.3 n). hetween the currant and previovs cmrr rection. Thlr mny indicate 

the need for sddirlonal cross rcctxonr. 
River: RIVER-1 Reach: Reach-) RS: 29.258 Profile: 100-year 

uarning:~he mrrgy lors wail greater than 1.0 ft 10.3 mi. between xhe cvrranr and previous crozr section. T ~ I S  may indicate 
the nerd far additional crorr section$. 

~iver: RIVER-1 &each: ~each-1 RS: 29.13 Profile: 100-year 
warnmg:~he cnerpy equation could nor be balanced within the specified number of ireratlons.  he program used crltic.1 depth 

for the water surface and contlnved on with the calculations. 
*aming:D,Yided r1.w computed for this cross-rectian. 
~a i n i n g : ~ h e  veloczty head has changed by more than 0.5 ft 10.15 nl. Thia nay lndicste the need for additional cross rccrions. 
Warnlng:The energy lose war greater than 1.0 ft 10.3 nl. between the current and previou. cross section. This may indicate 

?he need for additl0n.l crass sections. 
w(rrnang:mrzng the standard step iterations, when the assumed rater surface war set  equal LO criilcal depth, the ca~cuiarrd 







Usrnlnrl:DiY%ded flor campufed tor this croaa-section. 
Yarnlnq:Thc energy 109s uaa great*= than 1.0 ft 10.3 rl. bsrwccn Lhe current and Previous cross section. Thia may indicate 

the need lor additional crors acctiona. 
River: RIVER-1 Reach: Rcich-l RS: 27.265 Profile: 100-year 

Warning:The energy equation could not be balanced within the specified n m b c i  of iferaflons. The program usad critical depth 
for the water s*zface and continued on with the solcularlon*. 

Yarnin9:Divideb tlou c w u f r d  for this cross-section. 
wazn>ng:~he energy loss was greater rhan 1 . 0  fr 10.3 mi. between the cvrienr and previous cross section.  hi. may indicate 

the need for additional ciora sections. 
Varning:hirinq the standexd step itmratlonr, when the a~rvned water surface was rrr s w a i  t o  ~1itrce.1 depth, the calculsred 

water surrace cams back belor critical depth. ~ h i r  indicate. that there ia n o t  a valid subcr~rzcal anwcr.  he 
proqram dsfaultcd to critical depth. 

wwning:~he parabolic 9esrch nrth~d fiiled t o  converge on crlrical depth. mc progrm will try the cross section 
r~cce,~tcmc netnod t o  rind critical depth. 

Note: uultiple crlt~cal depths r e r e  fovnd this losation.  he cxi~icsl depth with the lonrt, valid, rarer surface usa 
urrd ..... 

River: BIYLR-1 Reach: Reach-1 RS: 27.226 Profile: 100-year 
*arning:Dlvlded flow cmputed far Lhi. cross-section. 
Uarnin9:The velacity head has  changed by more than 0.5 fr 10.15 mi. This nay indrcate the need for additional cross sections. 
waminq:~he conveyance ratio lupatrem conveyance divided by donrrrreul conrreyancei is 1e.a than 0.7 or greater than 1.4 .  

This may indirsfe the need foi additional cross section.. 
warning:~he enerriy loss was greater than 1 . 0  ft 10.3 mi. between the current and prev~our crorr sectian. ?his may indicate 

the need far additional cross 3ectians. 
~arning:~he parabolls rearch method filled to converge on critlcil dcprh. ?he pioqrm will fry the cross accrion 

SlicelSecaDf method rc find crlticrl depth. 
~ o t r :  ~ u l t ~ p l e  critical depths were found ar this l o c a t ~ ~ n .   he critical depth with the iwtst, valid, water: surface was 

7.S.d ..... 
River: RIVER-I Reach: Reach-1 RS: 27.169 Profile: 100-year 

Yaming:Divided flow compute* for thl, cross-section. 
Wsrnin9:The velociry nead has chanclea by more rhea 0.5 fr 10.15 m i .  ?his nuy Indicate the need for additional cross zecrlons. 
warning:The conveyance ratio luparresn conveyance divided by domstream comreyancel i s  less than 0.7 or greater rhan 1 . 4 .  

Thia nay Indicate the necd for additional crmrs sections. 
uarning:~he energy 1osa was greater rhan 1.0 ft 10.3 .I. berueen the current and previovr cres?i section.  his may indicate 

the need fax additional c1ol;z sections. 
'".rnlnq:The paribalic rearch method f a i l e d  Lo conveige on cxirica1 depth. The piagrun Wlll try the cross rection 

slic./lecani nethod to find crlticil depth. 
Note: Hultiple critical depths were found ai fhls 1oc.tlon. The critzcai depth with the lowest, valid, water surface was 

>>-a" 

River: RIVER-> Reach: Reach-l RS: 27.106 P~ofile: 100-year 
warning:~he energ, equation could not be balanced within the speclfled nunber of ieerationr. ?he program selected the water 

surface rhar had m e  least ainovnt af error b e t w e n  computed and assumed values. 
Warning:Divided flow computed for rn ia  cross-section. 
w a r n ~ n g : ~ h e  V ~ I O C L L Y  head baa changed by mare than 0.5 ft 10.15 nl. Thia nay indrcare the meed for additional crass recfloar. 
warnzng:~he canueyan=e i a t ~ n  rupsrreem conveyance divided by downstream conveyance1 is less rhan 0.7 er greater than 1.4. 

Thlr may Indicate the need for addltlanal cros* 3ect1ons. 
warn1ng:~he energy lass war groarer than 1.0 fr 10.3 mi. beween ihe currant and previou. cross section. T N A ~  may lndicare 

the need for addltaanel cras* JeCrionr. 
Warnlng:Durinq the standard 6cep iterations, when the aspwed water surface was set equal to critical depth. the calculalrd 

vazer surface came back below crltlcsl aepch. rhir i n d i c a t e s  that there ir not a valid r u b c r ~ t r o ~  answer.  he 
pxoqran defavl ted  LO crli~cal depth. 

NO*=: ~ u i t ~ p l e  crlrlcai depths were found st this losar~on.  he crirlcal depth with the lowert, valid, water surface war 
,.--+ 

Rluer: RIYER-I Reach: Reach-, RS: 21.008 Profile: 100-year 
Warn1ng:Divlded flaw computed fa: this cross-sesrlon. 
warning:?he energy loss was greater rhan 1.0 f r  10.3 mi. between the current and previous cross secrlon.  his may indicate 

the need for addltianal cross secrxons. 
River: XIYER-1 Reach: Xaach-i RS: 26.921 P~ofila: 100-year 

Warn1ng:Diuldsd flov computed for rhrr cross-secrlon. 
Warn1ng:The energy loss was greater rhan 1.0 tt (0.3 mi. between the current and prevlour crors section. ~ h l r  nay indxcate 

the need fox additxanal cross sections. 
River: RIVER-1 Reach: Reach-1 R5: 26.815 Profile: 100-year 

Yilinlnq:Dlvlded flov Computed far This cross-section. 
nacning:~he energy loss was greater rhan 1.0 ft 10.3 m ~ .  between the current and previous cress section.  hie may indicate 

the nead for addltionml cross sections. 
RIVeI: RIVER-I Reach: Reach-, RS: 26.771 Profile: 100-yehi 

Hainin(l:Dlvided flow canputad f ~ r  this cross-rect~on. 
Waminp:The velocity hsad has changed by more than 0.5 f r  10.15 ml. Thir may indicate the need fat additional cross 3ectians. 
Warnin9:The convey*nce rarm 1uprtre.m conveyance divided by downstream ~onveyancei is less than 0.7 or grcacer than 1.4. 

This may lndicarc the ncsd for addittonal crorr sections. 
Warnln9:rhe eneiqy loss was greater than 1 . 0  f r  10.3 mi. betuecn ine current and previous crass i sc taon.  m i s  nay indicate 

the need far  additional c1asr scct1anr. 
River: RIVER-I Reach: leach-1 RS: 26.695 Profile: 100-year 

Warnm9:The energy equarlon could not be balanced within the specified number of itexatlons.   he progru. used crirlcill depth 
for rhe vriar surface and canflnued on rlth the oiculsrionr. 

Yarninq:Divided flow computed for rhlr  crora-sectLon. 
Warnin9:The VeloclCy head ha. Changed by nore man 0.5 tt 10.15 mi. Thlr may indicate the nerd for aadition.1 cross secrlonr. 
warning:~he convcyanc. ratio ivprrrem c~nvryancs div~6.d by downstrean conveymce~ is less than 0.7 or greater than 1.1. 

This nay lndlcsre the nead for additional cross sections. 
Yarning:The energy loss war greater than 1.0 ff 10.3 mi. betwen the cvrrent and previous cross section. This may indicate 

th. need for addlrlonal cross sectxon.. 
warninq:hiring the standard step iterations. when fhc aravned water surface war set equal t o  critical depth, the calculated 

water aurfece came back below critical depth. This indicates rhar there is not e valid subcritical sns~cr. The 
program defaulted t o  crirlcal depth. 

Xlvsr: RIVER-I Reach: Reach-, RS: 26.623 Profile: 100-year 
wsrning:~ividrd flow cowntsd far this cross-section. 
warnlng:The ~elocity h e l d  has changed by more rhan 0 . 5  it 10.15 mi. Thir may indicate the need far additional cross sections. 
Warnin4:The conveyance r a t l o  luprtream conveyance d~vided by demrrreim c~nvcynncel i. less rhan 0.7 or gresrer than 1.4. 

This m y  lndlsaL, t h e  need for additional croxs sections. 
Wamin9:Tha energy lass war greater than 1.0 ft 10.3 r). belueen the current and previous crors asciion. rhir may indicate 

the need far additional cross sections. 
iiluer: RIVER-1 Reach: Reach-, RS: 26.529 Profile: 100-year 

wlxning:~lvadsd flov computed for this cross-accrlon. 
Wainmg:The velocity head ha3 changrd by ~ l r s  than 0.5 ft 10.15 a,. This may indicate rhe need for additional cress sections. 
warning:~he energy loss was vreafec than 1.0 ft 10.3 ml. bctreen the current and previous crass section. ~ h ~ s  m y  indicate 

%he need faz additional cross iecr.ons. 







Apache Wash: FDS Model 



HEC-RRS Sepfenbei: 1998 Versr~n 2.2 
U.S. A m ?  Corn of maincrn 

"ydr010~1; ~ f i g l " ~ ~ ~ ~ ~ ;  center 
609 second Jcrecr, svxts D 

Darils. Csiifornla 85616-.1607 

X X X U U U  WU XXXX XX XXU 
X X X  X X X X X X  X 
X X X  X X X  X X X  
x x x K x x x W U  X XXX U X X  x X U U  
X X X  X X X  X X X 
x X X  X X X X  X X X 
X X U U U X  X U X  X X X X XXXXX 

PROJECT DATA 
Prolect TIZIE: w a c h e  wash w 
Prolecr File : *pachei.pr] 
Run Date and T i m e :  1/20/00 8:53 .40  IV( 

Proiect in ~nqliah units 

PrD].ct De3~lipti.n: 
upper cave creak and w a o h e  wash watercourse ~lsster pian 

For -ache Wash 
above Cave Buttes D m  
by Silnfec ConsulLlng I&. tor rhe Fiood Control 
D i ~ t r ~ c L  of H.I~COP~ coonry 
FCO 

elan r l i l e .  ~ p a c h a  wash FDS 
Plan rile p \Z89000h\derlgn calculations\HecRas\Rp~ohe Y~rh\3,pa~h~l.p17 

Geom=lry Tztlt Baoe G e m t r y  (IfnPQrtcd frm FDS .iadeizl 
Geometry rile p \289000?~\derf~n ~alCulat l~n3 \HecR~~\rPrprphh Yash\Apachel.g17 

FIQ. Title ms Dlscherga. 
F 1 w  File : p~\289000~~\derign ~ a l C u l a t ~ M s \ H r ~ R a a \ A P 1 1 h h  Warh\wachel.f~l 

PI*" sUDmary Info- t ian  
NWer of: Crass Sectirms - I48 Mulitple Openings - 0 

culverts - 1 Inl~na weirs 
Brtdgao - 0 

comput~tl~nal Informarion 

ConpYtatxon OpCAO". 
Critical dcprh camputcd at all cross rectaon. 
Conveyance Calcuisrlon ~ethod. lit breaks ~n n valuer 
F ~ l c t l ~ n  slops mfhod' a v e ~ g e  c ~ t ~ v a y m ~ e  
Cwutational F i w  Regam' Subcntic.l Flaw 

RxYBr - *acne Wash 
RS Profile 
8.5 lOOyr m u  
8 4 lOQyr enci 
8 31 10Dyr C D C ~  

8.21 lOOyl anci 
8.12 IOOyr e n u  
8.02 10Oyr encr 
7 98 IODyr mm 
7 89 lODyr encr 
7 BI 10ayr encr 
1 .74  10byr encr 
1 . 6 5  lOOyr encx 
7 55 100yr YiCI 
7 .46  IOOyr ancr 
7 36 lOOyi epct 
7.28 lOOyr sncr 
7.17 10Oyr cncr 
1 . 0 8  100yr encr 
6-96 100vr cncr 



Rlue: - Apache Wash Reach - Reach 2 
RS profile netnod value: value2 
2.90 lOUyr enrl 1 9530 10300 
2 8 7  lOOyr encz 1 9400 10040 
2.B2 l O O f r  encr i 9530 10050 
2 3 lOOyr encr 1 9787 10080 

River = AOachF Wash k n c h  - Reach 1. 
RS PrOfllF Hefhod Vainel Value2 
8.02 lOOyr encr 1 9825 10110 

1 3700 10075 

7 .65  10Oyt encr 
7.55 lOOyr cncr 
7 . 4 6  lOOyr enci 
7 . 3 6  IOOyr encr 
7.28 lOOyr encr 
1 . 1 7  l0Oyr encr 
7.08 IOOyr rncr 
6.98 lOOyr encr 
6.9 IOOyr encr 
6 . 8  lOOyr encr 
6.71 lOOyr encr 
6 . 6 3  l W y r  encr 
6.58 lOOyr e n c ~  
6.5 lOOyr encr 
6.43 lOOyr encr 
6.32 lOOyi encr 
6.25 100yr encr 
6.16 1 0 0 ~ 1  encr 
< C9 130,r rncr 
t 3 :  LO. , ,  e::r 
5 . 9 2  l o J , r  c r z r  
' 3  113,r encr 
I ' f  100,: *r.:r 



6 : m y r  .nc, 
5 64 LOO?: encr 

~ x v e r  - apache Wash 
RS Pcatile 
4.14 100yr anci 
1 . 6 5  iOOyr enci 
4.6 lOOyr encr 
4 . 5 8  IOOyr encr 
4.575 iooyr encr 
4 . 5 6  lOOyr encr 
4 . 4 9  laoyr encr 
4 . 4  lOOyr cncr 
4.31 IOOyr encr 
4.23 100yl: encr 
4 .22  iODyi encr 
4.11 iOOyr encr 
4.05 lOOyr encr 

Apache "ash 
Profile 
100yr encr 
iooyr encz 
,ooyr encr 
100yr errcr 
lOOyr encr 
lOOyr encr 
lOOyr encr 
10oyr encr 
looyr encr 
iooyr encr 
lOOYi encr 
100yr enci 
100yr encz 
100yr encr 
100yr  encr 

alver =Apache waah 
95 Profile 
2 . 6 0  lOUyr encr 
2 .52  lOOyr encr 
2 .  100yr encr 
2.40 1OOyr encr 
2.33 lOOyr encr 
2 .24  l0Oyf encr 
2.17 100yr encr 
2.08 lOOyr encr 
2.00 1OOyr encr 

Reach lb 
Value1 

9822 
9820 
9890 
9900  
9910  
9914 
9910 
9938 
9920 
4830 
9790 
9915  
9 9 6 8  

iieerh = 
Method 

1 

Reach - 
Hathod 

1 
1 

Reach 3 



1 . 8 1  iOOyr encr 
1.75 lOOyi encr 

. 6 6  lOOyr encr 
- 6 0  lOOyr encr 

1.56 lOOyr encr 
1 . 4 7  lOOyr encr 
1.37 lOOyr encr 
1.27 100yr encr 
1.1 100yr encr 
1.09 iOOyr encr 
0.99 lDOyr enCr 
0 .84  lOOyr encr 
0.71 lOOyr rncr 
0 . 7  10Py1 cncr 
0.63 10Oyr encr 
0.54 1OOyr aocr 
0.43 1OOyr encr 
0.33 1OOyr enci 
0.20 100yr encr 

RS Protlle Method value1 Value2 
0.99 lODyr encr 1 9150 10175 
0.90 100vi. encr 1 9750 10200 
0 81 lOOyr encr 1 9750 10350 
0.72 lOOyz encr i 9950 10335 
0 64 100yz encr 1 9750 10230 
0 5 6  10Oyr encr 1 9513 10084 
0 48 100yr encr 1 9758 10314 
0 . 4 0  loayz encr 1 95eo 10120 

River = Paradlre Wash Raach = Reach 1 
RS ~roflle ' ~ e r h o a  value1 value2 
4 51 lOOyr Cnsr 1 9986 10027 3 
4 4 lOOvr sncr 1 9971 10050 .~ ~ ~~ 

4.32 lOOyr encr 
4 . 2  lOOyr encr 
4 .  100yx P"CI 
4.03 lOOyi encr 
3.93 lOOyr encr 
3 . 8 4  lOOyl ens* 
3.75 1OOyr encr 
3.67 lOOyr ancr 
3 . 5 8  lOOyr encr 
3 . P 9  lOOYT PnCr 
3 . 4  100yr cncr 
3.3 100yr encr 
7.263 lDOyr encr 
-244 lOOYl ens: 

3.224 1U91': pnc: 
3.206 100yr enc; 
3.177 l0Oy1 encr 
3.149 10Og: Fncr 
3.14 iOOyi encr 
3.13 iOOyY encr 
3.12 looyr ~ n c r  
1.111 lOOyr encx 
3.08 lODyr encr 
2.97 lOOyr encr 
2.88 100yr ancr 
2.79 lOOyr encr 
2.71 lOOyr encr 
2 . 6 2  1QOyr cncr 
2.53 lOOyr encr 
2.45 lO O y r  cncc 
2 . 3  100yr encr 
2.23 lOOvr rncr 
2 lOOYi cncr 
2 01 10Oyr encr 
2 . 3 2  L>O/r cnci  
1 91 1C1,1  cncr 
1 '3 1 3 3 ~ 1  encr 
5 100jr encr 
1.65 10Oyr sncr 
1.54 lODvr ancr 
1.46 lOOyi BnCr 
1.37 100yr encr 
1.21 100yr cncr 
1.21 iooyr encr 
1.12 100yr ancr 
1 . 0 1  100yr encr 
0.95 lOOyr encr 
0.89 100yr encr 
0.80 100yr encr 
0 . 7 2  lOOyr encr 
0.62 10Oyi encr 
0.53 lOOyr enci 
4 lOOvr sncr 
3 4  iCLli rncr 
( 2 5  . i : y r  .ncr 
1 . 1 -  LlOyr en<, 
" 1 ,  :70yr encc 
7 . 4  l?O.i CLFl 



River Reach 
D * s c i f  ",,is Yaslleach 1 
Apache Yaah Reach l a  
*ache Wash Reach la  
Apache Wash West C h a m e l  
Apache Wash West CMnnsl 
Apache v s r h  west  C h a m e l  
Apache Wash West Channel 
Apache wash Reach ib 

Apache Hash Reach 2 
Apache Wash Reach 3 
Paradzre U..h %sack 1 
Paradlle Wash Reach i 

100-year lOOY* ensr 
10259 10259 
7187 7181 
7213 7213 
285 2 8 5  
723 723 

1250 1250 
1866 1866 
6928 6928 

GECMCTRf DATA 

GeomCLr$ TlTle Bare Geomcfry (imported t ian TDS models) 
Geometry F2le p \28900077\4~13gn ~aI~YllflonS\HeCRas\1pPPhh Wa~h\Apachel  017 

Reach connecrlan Table  

m v e r  neaci uprtream ~oundary ~ounrtreun ~ovndary 

Desert Bills war Reach I 
Apache Warh Reash l a  
h ~ a c h e  wash west  channel linache 5o11t 
~ p a c h e  wenn ~ e a c n  ~b s p h t  
Apache was> Reach Ic Carbine 
m a c h e  wash ~ e a c n  2 DH i A wash 
Apache l a r h  Reach 3 i A Wash 
Paradise Wash Reach i 

D" & P Rash 
Apache SPILL 
cOnb,nc 
Combine 
DX ' A Wash 

Name. P d A W3rh 
Descrxpfion  unction sf r e c t l a n  2 . e  
znerqy computation "ethod 

Length across J u n c t i o n  T r l b u t a r y  
River Reach X l v e r  Reach Lensth h q l e  

%%ache V=sh Reach 2 to h a c h e  Wash h a c k  3 750 

Name: apache Split 
De8crlprlon: 
Energy computation Method 

~ e n g t h  acxaar ~unsrlon ~ r i h u t a r y  
River Reach River Reach ..rgLh Ivlgle 

Apache Werh Leach l a  to apache Watih Reach ib 200 
Apache Wash Reach l a  t o  lipache Y ~ 3 h  Y e r f  C h a m e l  900 

~ength acroris ~uncrian T ~ ~ ~ Y Z ~ I Y  
Rluer Reach R l v r r  Reach Length ivlgle 

Apache Wash Reach ib t o  Apache Walh ~ e a c h  l c  500 
apache uaeh mexc channel  LO *acne ~ a p h  ~sacn ic SOP 

~ a m e  DH r R wash 
DeSCIlpLle" 
~ n e r g y  compuntlon *sthod 

Length aCro.5 J u n c f l m  Tributary 
River Reach RxYer B**Ch Length m q i c  

lpache Ysah Reach l c  t o  ApaCha Wash Reach 2 140 
Deacif H l l l r  WavReach 1 t o  Apache Yaah Reach 2 I40  



CROSS SECTION XIYER. Deser t  Wills War 
'PIIM: Reach 1 RS' 0.99 

n m -  24 
Elev S t *  
1760 9a86.25 
1754 9811.01 
1752 9992.23 
175010012.73 
175610553.26 

Maminp'a n Value, nub- 3 
St. n Val s t a  n Y.1 Sfa  n Val 

9333.68 .065 9988.19 .0510012.73 .065 

Bank St.: Lefr R i g h t  ~ e n g t h a :  ~ e r r  Channel llight coeff conti. sxpsn. 
9988.1910012.73 490 4 7 0  440 .6 .9 

CROSS SECTION RIVER: Desert 8111s Was 
m C H :  Reach 1 RS: 0.90 

XNPrn 
Deruipr ian:  0 . 9  
sratxon Elevation ~ a r a  n u -  23 

sta Elel, sta r lav  s t a   lev sts ~1.v s t .  ~ i e u  
9300 1760 9357.07 1750 9449.84 1160 9643.57 1760 9696.3 1718 

9729.54 1756 9766.39 ,754 9766.58 1754 9831.51 1752 9950.49 1751 
1996.43 175010000.46 17481001Y.62 174810013.61 n4810017.63 1750 
10021.66 175210021.74 1152100JB.07 175210038.12 l75210135.65 1752 
10411.03 l75'110599.65 1156 10800 1758 

Bank st.: ~ e f r  ~ x g h t  ~ ~ n g f h s :  Lefr Channel ~ w h t  coeff conrr. ~xpen. 
9996 4910017.63 500 491 * S O  .6 .9 

CR055 SECTION 
REACH: Reach i 

RIYEX: Desert  H i l l s  War 
1 5 :  U.81 

INPUT 
Descripllon: 0 . 6 1  
starion ~icvarlon ~ a r a  "urn= 2 4  

s t a  EIEV sra  Elev s t a  flcv sta ~ i e v  sea ~ 1 . v  
9680 1753.3 9130 1751 9779.07 1752 9805.44 l752 9883.96 1750 

S884.14 1750 4983.58 1750 9983.11 1750 9988.29 1150 9989.3 1 7 4 8  
9930.31 1716 4990.32 1716 10011.1 174610014.89 114810014.941 1748 
10017.9 i150i0018.03 175010035.11 175010035.57 1750 10105 17.lti.s 

10270 1750 10531 1752 10680 1754 10740 1715 

Bank S t a '  Left Righf lengths: L e f t  Channel Right Coaff Cantr. Expan. 
9983.5810018 03 550 192 400 .6 .9 

CROSS SECTION 
REACH: Reach 1 

R I W :  Desert Hills Uaa 
Rs: 0.72 

Elev SLa 
1750 9986 71 
n 4 4  ssos.12 
7 4  10315 
1752 10800 

Manning's n valuer nm= 3 
Jtl n Val Sf- n Val S t a  n Val 

9365 ,065 9986.71 .05 10016.5 ,065 

Bank St.: Left Right Lengths: Left channel night caetf conrr. 
9986.71 10016.5 340 373 325 . 6  

CROSS SECTIW RIVER: Desert Blllr Yas 
REACH: Rebcn 1 R5: 0.64 

INPUT 
DercriPtion: 0.64 



Mannlng8s n Valves nun- 3 
~ t a  n val sra n "01 sra n Y ~ I  
9235 .a65 9977.76 D110018.06 .065 

Bank 5fa: Left Right irengthn: Left Channel xight coetc contr. ~ x p a n  
9977.7610018.06 2 7 0  450 450 . 6  .9 

CROSS SECTION RIYER: Dcserf HI11s Was 
RYLCH: Ruch 1 85: 0.56 

TNPVT 
Desaziot~on: 0.56 

nun- 23 
Elrv  S t a  
1752 8850 
1146 9600 
1 1 4 2  9998.14 
h4410081.(8 
ll50 10165 

Hannmq's n "slues nun- 3 
5211 n Val S t a  n Val Sta  n Val 
8615 ,065 9986.89 ,0510019.47 ,065 

CROSS SECTION RIVER: Deaelt Hiilr Was 
REACH: Reach 1 RS: 0.48 

INPUT 
Deacrlption: 0 . 4 8  

Station ElevaLi-n Data n m -  13 

aanX s t a  ~ e f i  ~ ~ h f  ~engths Left Channel ~ l g h t  
9979 9910013 02 400 382 100 

CROSS SECTION RI'WR: ~ e ~ e r r  n > l i r   as 
REACH: Reach i RS: 0.40 

Debcripilo" 0 4 
StatLon Eieva:lan Oa:a 

St1 Elev S:a 
nun- 20 

ElF" Sf. 

Elev Sta Plev 
1746 $715 1 7 4 4  
1712 10335 1746 

Ndnnmq's n Valuer n"m= 3 
5La n Val S t a  n Val 51. n V a l  
9000 .a65 9966.56 .0510021.82 .065 

Bank %a: Lecc Rlqht ~ m q m s :  Left Channel Right caeff contr. ~ x p a n .  
9966.5610021.82 380 4 7 8  570 .6 . 9  

CROSS SECTION RIYPR: Desert Hills War 
R*ACH: Reach 1 RS: 0.31 

INPUT 
Dercriprian: 0.31 

s t a t m n  flevation ~ a r s  nun- 24 
STa EIav S t a  Elev $fa E l e v  Sea Elev SCa Elev 

6920 1752 8990 1746 900Q 4 9020 I738 9045 1738 
9055 I740 3065 I742 9110 -42 9365 171+ 9575 I744 
9750 1712 3800 1741.5 9910 1741.3 9984 17109986.95 1738 

9989.63 1736 9995.85 173610001.33 1738 10018.7 174010238.63 1740 
10248.88 174010511.29 114210690.41 1744 10110 1746  

sank sts: Left ~ i g h t  Lengms: ~ e r t  channel ~ i q h t  coeff cant=. ~ x p m .  
9984 10018.7 (50 425 100 .6 . 9  

CROSS SECTION RIVER: Desert Hills War 
REACH: Read, 1 RP: 0 . 2 2  

INPUT 

S t  ElDV 5ra Elev S t a  Eleu S t *  Elev SZa Elev 
9230 1750 9310 1 4  9350 1742 9110 11dO 9410 1736 
9440 1735 9450 1736 9465 1 7 4 0  9600 7 9880 I740 





Bank Sta .  L e f t  Rlghr Lengths.  Lett Channel Rlphr Cocff Contr. Expen. 
9981 10010 425 500 675 .1 . 5  

CROSS SXCTIOII RIVER:  Apache Mash 
RWLCB. Reach I& RS: 7.65 

INPUT 

St. El*" sta 
9787 1970 9805 

9977.31 1964 9986.15 
10022.56 196610109.69 

Warming-s n Yslus. n u =  3 
S t a  n Val Sid n Val St. n Val 

9181 .1  9971.31 .05510022.56 .I 

Ban* Ica: L e t t  Rlght  Lengths:  ~ e f r  channel  ~ l g h t  coeif contr. ~xpan. 
9971.1110012.56 520 500 410 . 3  .5 

CROSS SECTION 
E A C H :  Reach 1. 

INPUT 
DBIEI1Dfia": 7.55 

RIVER' *ache Wash 
RS: 1 .55  

ank 4ta :  L e f t  ~ a g h t  Lengths:  ~ e f i  channel  Rlqht coeff cantr. ~xpa , , .  
9970.Ol1'1021.51 510 500 480 .3 . 5  

CROSS SECTIOX PIVER: ~ p a ~ h e  wash 
RUICH: Reach l a  RS: 7 . 4 6  

Hsnnlng'r n v a l v e s  nm= 3 
Std n Val see n V.1 Sf. n "a1 

9800 1 9969.41 .05510051.31 . I  

Bank s t a :  Lefr Rlghr ~ e n g r h r :   eft channel  n i g h t  coeff conir. 
9969.4110051.31 490 500 510 . 3  .5 

CROSS SECTIOII RIVER' Apache Mash 
RZACB: Reach l a  RS 1.36 

I N m  
Dercriprzon: 7.36 

station c l e v a t i a n  mca nun. 1 4  
5 t a  Elev s t a  ~ l r v  sta Elcv  S t a  ~ l c v  st. m e v  

9680 1960 9740 1952 9600 1950 9835.52 1950 9919.32 1948 
9977 98 1946 9998 1944.510011.55 191610023.48 191810033.89 1950 

10040.39 195210046.86 195410053.34 195610081.91 1958 

*.nning'ii n va1vrs nun= 3 
s t a  n v s 1  st. " Val s t a  n Val 

9680 . I  99g9.32 .05510053.34 - 1  

Sank sea: Lefr night h n g c h a :  teff C h a m e l  Rlgnr coeff conrr. ~xpan. 
9949.3210053.34 420 4 4 6  470 .3 . 5  

CROSS SECTION RIVCR: apache  Rash 
REACH: Reach 1. RJ: 7 . 2 8  

NPVT 
i eocr ip f lon :  7.28 



StetLon U s v a L l o n  Data nunr 17 
S t  Elev Sfa  Elev Sta Eiev St* Elav Sfa Elrv 

9710 1950 9760 4 4  9800 1912 9836 63 ,942 9849 7 4  1941.8 
9874 17 1941 8 9924 4 1  1942 9961.15 1 9 d d  9972 18 9 9 7 1942 

9998 1 9 4 0  B l O O i O  16 1'1d210021 65 191110010.54 ,946 10038 9 1948 
10017.2 195010071 47 1952 

" m l n q ' s  n Valve, n u -  3 
Sra n Val Sf* n vsi 5ts  n V a l  

9710 .1 9972.18 -055  10017.2 .1 

Bank S l n :  le€Z Rlght Lengths: L e t t  Channel Rlqht Coeff Conlr. Expan. 
9972.18 10041.2 475 556 410 .3 . 5  

CROSS SECTION RIVER: Ipashe Wash 
REACH: Reach 111 RS: 1.17 

INPUT 
De(icIxpti0n: 7.17 

Station Elcvatxon Data nunr 32 

Manning's n vaiuer nm- 3 
S t a  n v a i  Sfa n vai sta n Vsl 
9800 .09 9960.08 .1)5510043.85 . 0 9  

sank sra: left u p h t  ~ c n g t h s :  ~ e t t  channel ~ i g h r  coeff caner. ~xpan. 
9960.0810043.05 500 500 520 . 3  -5 

CROSS SECTION RI%'ER: Rpacha Wash 
REACH: Reach la RS: 7 . 0 8  

INPUT 
Description: 7 . 0 8  

S t a t L o n  Elevatran Dhra  
5 t a  Elev ST1 
9800 l O I P  9860.62 

9917.61 1910 9925.73 
9965.94 1930 93i7 
10051.7 1936 IU361.1 

Elev S t a  
9 6  9902.9 
1936 9913.58 
193010021.87 
194010198.22 

CROSS SECTION RYJER. ?apache wash 
REXCW. Rehcb l a  115 6 98 

Sea Eiev Sra Elev S t a  Elev 5ta Eiev St* Elav 
9675 1910 9740 1932 9780 1930 9795 192'1.5 9810 1930 
9900 1932 9435 1932 9944 17 1930 9975.97 1928 9981.4 1926 

"anmng's n Values nun- 3 
sra n Y s l  sra n Val s t a  n Val 

9615 08 9975.91 .05510031.62 .08 

Bank St.: left Right Lengths: Left Msnnel Right Coeff Contr. Expm. 
9975.9710031.62 0 3 7  4: . 3  .i 

CROSS SECTION RIVER: Apache Wash 
REACH: Reach la RS: 6.9 

INPUT 
Description: 6.9 

Bank S t a :  Left Riqhf length.: Left Channel Right Coeff Contr. Expan. 



ROSS SLCTIW BZYLR &+ache Wash 
EACH' Reach 1a RS: 6 B 

XNPVT 
Oescilptlon. 6 8 

Station E l e v a t i o n  ~ a t a  num- 24 
S t a  El*- Sf. Elev  S f a  Elev S t r  

9620 1930 9660 1 9 2 4  9705 1920 9725 
9800 1920 9880.75 1920  9901.03 1920 9976.63 

9982.58 1916 9982.91 1916 9988 .6  1914 9388.73 
10004.41 191810010.43 1'11610010.16 1916 10016.4 

Bank sta left ~ i g h t  lengths  eft channel night 
9976 6310028.44 500 a95 400 

CROSS SECTION X I ~ R :  -ache l s w n  
R Z X H :  Roach 1. RS: 6.71 

station E l c v s t l e n  ~ a t a  nun- 12 
Sfa Elev St. E l e v  St. Plev 5 ta  

9780 1926 9930 1922 996" 1920 9970 
10000 1907 5 10010 1908 10025 1912 10041 
10225 1918 10290 1920 

Nannlng's n Valves nuno 1 
sia n val s t a  n v a l  sra n "a1 
9780 07 99EU 051  10021 07 

CROSS SECTION 
REACH: Reach l a  

=ation E l e v a i l o n  Data nun- 19 
Sta 6 1 e r  5 r a  Eiev Sf. Elev  9ra 

9899.611 1920 9949.36 1918 9976.91 1915 9982.13 
9384.6i 1910 9981 .91  1908 9 9 6 7 . 0 8  1906 9995 

10015.13 190610021.92 193$10053.11 191010131.79 
10318.49 19161039887 192610411.76 1916 10525 

"4n"lng's n value. nun= 3 
sta n val s t a  n v a l  sra n val 

9899.64 ,065 9976 91 .il€lOO:l 82 - 0 6 5  

Banl sea' Left Rlghr ~enqtht Left channe l  ~ z q h t  
9916 9110021.82 300 290 290 

CROSS SECTION 
REACH: Reach 11 

R I Y E R :  Apache wash 
RS:  6.5; 

INPUT 
Description: 6.58 
Stai10n EleVBt20n Dara 

S t a  Elev  5 t a  
9707.43 1920 9758.33 
9811.36 1914 9897.21 
9980.22 1904 9998.31 

Eiev S t a  
1916 9808.59 
,910 9950.13 
190210010.85 
191210348.27 

sank st*: left eight Lengths: ~ c f t  channe l  ~ l g h t  
9950.1310022.84 430 4 3 0  430 

CROSS SSCTION RIVER Apache Wash 
REACH* Reach l a  RS 6 5 

INPW 
Description: 6 . 5  
Station E l e v a t i o n  D s f a  n u -  20 

S t a  Elav SLa Elev SLa Plev S t *  
9610.75 1914 9623.59 1912 3636.39 1910 9702.53 
9147.02 1901 919'1.4 1901 9941.45 1904 9961.32 

9995 1899 10010 189910019.$2 190010012.6P 
10099.13 1906 10152.e 1908 10187 191010245.02 

anninq's n "elves "urn- 3 
s t a  n V a l  sra " Val 5 t a  n Val 



(an* st1 Left ~ x g h t  Lengths Mfr chann.1 ~ ~ g h t  corfr contr u p a n  
9987.1710019.82 310 345 355 .1 .3 

CROSS SECTION RIVER' Apache Wash 
W C H :  B ~ a c h  la R5: 6.13 

INPUT 
Delcilptlon: 6.43 

station ~lavarlon Data nun. 16 
S f a  Elsv E t a  Elev Jta Elev 5 t a  Eiav SLs Elev 
9630 1908 9655 1906 9665 1904 9680 1902 9690 1900 
9125 1900 9910 1838 9990 1896 5 10010 1%96 5 10020 1898 

10030 1900 10040 1902 10120 1901 10285 1906 1 0 3 4 0  1906 
10410 1908 

l,a"">ng-s n Valves  ""m- 3 
sta  n Val S t a  n Val St. " Val 
9630 .Oe5 9970 05 10020 065 

Bank st.' Left Rzgnt lengths. ~ e r f  channel ~ l g h t  cocfr centr. ~ x p a n  
9970 10020 475 I50 360 .I .3 

CROSS SECTION RIVER' Apache Wash 
REACH: Reach la RS: 6.32 

INPUT 
Description: 6.32 
Station Elevaiion Oars nm- 17 

S t a  Elev St. Elev 9 i a  Elev SLa Elev SCs Elev 
9821.18 1004 9906.54 1902 9951.16 1900 9957.9 1898 9S64.52 18'16 
9970.99 1 8 9 1  9977.55 1592 99841.06 189010006.52 18901001%.72 1892 

10020.18 189410100.1S 189610256.12 1e9810293.42 189810341.28 1898 
10412.02 190010596.9i 1902 

Bank st..   eft ~ ~ g h r .  lengihs. Left channel Xlght coeff contr. ~ x p a n  
9951 1610020 li 410 390 350 1 . 3  

CROSS SECTION RIVER: Apache Wash 
XCACH: Reech l a  RS: 6 . 2 5  

INPUT 
.'ercription: 6.21 
Siailen Elevation Data nm- 15 

S t a  Elev Sra Elev 5fa ~ i e v  s t a   lev S L ~   lev 
9911.34 18989931.58 18963947.26 l6949951.84 18929976.08 1890 

9990 IUBB l o r n 5  isaa lao3o.l issa1ooes.e lv9210069.4< 1892 
10266.14 189210454.21 189410416.27 189610569.33 1898 10671.6 1900 

Bank sra: Left ~ i g h t  ~enqrhs:   eft Channel ~ i g h t  casff contr. ~xpan. 
9961.84i0045.42 490 a60 430 . 1  .3 

CROSS SECTION RIVER: Apache Wash 
REACH: Reach la RS: 6.16 

INPUT 
Dsssriptlon: 6.16 
Sfatlo" Elevation Data nun- 21 

Bank Sea:  eft R u n t  Lengths: Left channel ~ w h t  coafr conti. ~xpan.  
9961.2110039.58 270 360 450 .I .3 

CROSS SECTION 
REACH: Reach 1- 

RIVER: Apache Wash 
RS: 6.09 

INPUT 
DebCrIpIIDn. 6.09 

StaLlon Elcvatlon Data nun- 10 
St i )  E leY  Sta  Elev Sfa Elev Sfa Elrv S t a  Elev 
9815 1886 9890 1BB4 9935 1882 9970 1680 lo010 1 8 7 9 5  

10050 l8BO 10010 1882 10345 1894 10380 1886 10520 1888 

Hannmg'a n ".lees urn- 3 
sra n val st* n val sta  n val 



ank srz: Lcfr ~ l g h t  L E ~ ~ V I S :  Lefr Channel Right coeff contr. swan. 
9935 10070 470 l a 5  415 .1 

CROSS SECTION RIVPR: lipache Wash 
W H :  Reach 1. R J :  6.01 

IWPU? 
Description: 6.01 

s t . r i o n  ~~ev.tton ~ a t a  nu- 17 
sf. EICV st. L I ~ V  S t a  Elev sts c l c v  st= ~ l c v  

9750 1883 9%70 1882 9920 l&SO 9955 1878 9980 1876 
10000 1015 5 10010 1876 10020 1878 lop36 1880 10075 188V 
10160 1878 10175 1877 10190 187B 10260 lB80 lO2BO 1882 
10400 1884 10580 1986 

sanx sra. Left n i g h t  Ltnqthl  left charm-1 algnr coaff c a n t t .  sxpsn. 
9955 lOOZD 485 490 510 1 . 3  

CROSS SECTION 
RERCX. Reach 1s 

INPUT 
DercrAPfAQn' 5 92 

Uannlns'S n values num- 3 
s t a  n V a l  Sfa n V., s e a  n V a l  
9720 , 0 6 5  9 9 4 1 . 3 4  .0510011.341 .065 

~ a n i :  st*:  ere ugh: ~anqrhs: Left channel sight coeff C M L ~ .  ~ x p a n .  
9918.3P10010.34 375 I00 3 7 5  .I - 3  

CROSS SECTION RIVE*: Apache Wash 
REUCH: Reach 1. PIS: 5.83 

'NPUT 
,e.;r1pt>on: S.B3 

nanninp's n valuer num- 3 
5 t a  n v a l  s t a  n v a l  5 ~ s  n "11 

9500 061 9960 05 l O O 3 Q  065 

Rank st, LeEi ~ l g h ~  Lengths Left Channel i(lgnr Ceeff conti ~ x p m .  
9960 10030 375 380 360 . I  .3 

CROSS SECTION RIVER A ~ a c h e  Wish 
XmCR. Reach ia RS. 5.76 

IIIPUT 
"ercriprlon. 5 . 7 8  
Station E l e v a r ~ o n  D~L. nun- 16 

st. ~ 1 . v  Sta Elev Sts  Elev Sta Llev s t a  Ll rv  
9640 1870 9617& 8 5  1868 9704.99 1866 9711.21 1884 9712.13 1861 

914192 1966 9835 la66 9865 lSS69g68.59 1 8 6 4 9 9 s 5 1 2  1862 
10014 25 185210041 06 186410096.64 1866 1OlZa.B 186810142.86 1810 
10144 93 1870 

Hamingla n Valse3 nun- 3 
St. n Val s t a  n Val s t a  n Val 

9640 ,065 9968.59 D510013 0 6  ,065 

Bank s t a :  ~ e f f  Rishf ~ e n q t h s  Le f t  Channel R i g h t  coeff m t r .  Expan. 
9968.5810043 06 470 540 5- .1 .3 

CROSS SECIIDN RIVER Apxhe Wash 
RULM Reach l a  RS' 5.66 

INsm 
DeaciLptionl  5 66 
5tat10n Elevat ion  Data n m -  29 

Elev st* 
1866 9504.86 
1862 9802.28 
1858 9838 74 
1860 9989.02 
185410007.51 

Elev Sta 
1864 9505.03 
1862 '1805.51 
1058 9859.05 
1860 9989.02 
185610014.51 



lanning', n Valuer n m -  3 
St3 n Val SLa n V a l  st. n V a l  

9480.86 ,065 9 9 8 0 . 0 1  .05 10030 ,065 

Bank sf*: Left Right ~engzhs: ~ e f f  chsnnel ~ i q h r  cosff conti. sxpan 
9980.02 10030 460 4 4 0  320 . I  

CROSS SECTIW RIVER: Rpachl Mash 
R U C H :  Reach la R5: 5.64 

INPUT 
Description: 5.64 

Station Elevation Data n u -  9 
S f r  Llev 5 t a  € lev  sea ~ l e r  sra =lev s t a   lev 
9650 1862 9775 1860 9810 1858 9955 1855 10038 1855 

IQl7O 1856 10275 lSSB 10365 1860 10515 1862.5 

Manning's " vaivca "W 3 
sta  n Val s t *  n val st. n vai 
9650 -065 9955 ,045 10170 ,065 

~ a n k  s t a  Left ~ l g h t  lengths   eft channel ~ i g h t  c ~ c f f  c m t r  rxpsn 
9955 10170 370 345 320 1 3 

CRO3S SECTION RIVER' Apache Wash 
R W H .  Reach l a  RS. 5 . 5 1  

INPUT 
Description: 5.51 

Bank s t a :  Left ~ ~ q h r  ~ e n g t h s :  left Channel Right coeff cantr .  ~ x p a n  
9977 10035 400 4 1 0  450 .I . 3  

:ROSS SECTION ElVCR:  Apache Wash 
I-CH: Reach l a  R I :  1 . 4 8  

INPUT 
L,esirlprlon: 5.48 
SLaLIon Elevaflan Data n m x  26 

5ta Elev sta El*" 5 2 s  
9300 1835 91110 1B54 9150 

9929.89 1850 9954.41 1050 9951.47 
IOUOU.42  1846 1000g.4 184610025.59 
10147.22 185210201.27 185210201.36 
iUZ59.*6 1852 10259.5 181210418.73 
10717.29 1658 

Hannmq'r n vaiue. ""me 3 
S t a  n Val sta n val s f a  n val 
9300 ,065 9978 41 0510044.06 ,065 

~ a n k  s t *  Left ~ l r i h f  ~engihs left channel Xlghr caeff concr mpan 
9918.4110044.06 530 500 500 1 3 

CROSS SECTION 
REACH: Reach ,a 

RIYER: apache Wash 
RS: 5.38 

INPUT 
Delcrip?ion: 5.38 

Station ~ l e v a t m n  Data nu.= 1 0  
s t *  Elev ~ t a    lev sea ~ l s v  sf.  lev sra =lev 
9250 1850 9410 IS(@ 9500 1846 9510 18.6 9535 1848 
9700 1850 9815 1850 9880 1848 9900 6 9910 184l 
9985 lSil4 9995 1042 10000 1641 1ORO5 1842 10015 l84< 

10030 18.6 10110 1846 10255 I848 10160 1850 10570 1852 

Hannlng's n values "m- 3 
st i r  n Val s t a  n ".I St. n Val 
9250 ,065 9985 .05 10015 065 

Ban" St*. Left Riqht Lengths Left Chamel Rlqht Coefl Confr Expan 
9985 10015 350 375 425 1 3 

CROSS SECTION 
REACH: Reach l a  

RIYEI: Apache Wash 
RS: 5.31 

INPUT 
DesczlpLlan: 5.31 
Scation Elevsilon Data n m -  25 

S t a  E lev  Sf. Elav S t a  "- 



~ a n k  5ra: L I ~ L  night lengths: left channel night coeff cant=. ~ l p s n .  
9887.7610061.08 500 500 480 -1 .1 

CROSS SECTION ~lnl: Apache wash 
RVLCK: Reach la P.6: 5 . 2 1  

INPUT 
Description: 5.21 

~ t a t i m    lev st ion Dara n u r  21 
St*  Elev Ste Elav S t a  Elcv S t a  Elav Sta E1.v 
P685 1842 9780 1840 9860 1838 9885 1836 9890 1836 
9915 1838 9970 1838 9985 1836 10000 1834 lo015 1836 
10030 1838 10085 183% 10110 1837 10120 1838 10135 1 8 4 0  
10150 4 10245 1838 10310 1838 10155 1840 10400 1 8 4 0  
10525 1842 

~ a n k  sta:  L e f t  m g h t  ~engths: l e f t  channel ~ l g h t  cocrf contr. ~xpan. 
9970 10030 ' 330 310 300 .1 .3 

CROSS SECTION RIVER: I\paohe Mash 
~ C H :   each la RS: 5.15 

INPUT 
Description: 5.15 

Data 
SLa 

9945 
,0010 
10203 

~ a n i  S L ~ :  Let: ~ ~ g h t  lengths:  eft cnannel Xxgnt m e f f  concr. ~xpan. 
9 9 1 8 l 0 0 2 5  350 352 355 .1 -3 

CROSS SECTTON 
REACH: Reach 1a 

RIVER: Apache Wash 
RB: 1.09 

INPUT 
OescrlpL2on: 5 . 0 9  

Bank 5Ca. Left Rlght Lengths, L p f L  Channel Right Coeft  Contr. Lxpan 
9970 10025 300 306 31 .1 .3 

0,055 SECTION RIVER: -ache Wash 
R K I I :  Reach la RS: 1.03 

INPUT 
Deac~iption: 5.03 
station Elevafim Data nun- 16 

S L ~  ~ l s v  sea clew ste clev s t a   lev sra ~ l c v  
9515 1833 9590.59 1832 9640.88 1830 9915.12 1830 9983.12 1828 

9992.06 182510001.75 1826 10007 182810012.26 183010053.03 1830 
10053.1 183010133.33 183010110.53 183010188.37 182810281.59 1828 

10140 1830 10620 1832 10730 1832.5 

Hannlng's n Valves nLM- 1 
SLa n Val 5 t a  n V a l  sta " Val 

9511 065 9915 12 0610012.25 .065 

~ a n k  sta:   eft ~ i g h r  Lengths: Lett Channel ~ i q h t  coeff conrr .  ~xpan. 
9375.1210012.26 345 365 340 .1 .1 

:ROSS SECTION RIVER: Apache Wash 
REACB: Reach l a  R5: 4.96 



vannlq's  n "Aluea nun= 3 
axil n v a l  sta  n va1 s t a  n v a l  

9716.18 . 0 6 5  99711.19 .061DD11.03 .065 

8ank st.. =eft Riqhr Lcnqrha: L e f t  c h a m e l  Riqhr coaff contr  pan 
9974.1910011 03 400 329 200 .I .3  

CROSS SECTION RIVER: W r c h r  Yaah 
RUMR. Reack 1. RS 4 9  

IWPUT 
Dcscripclon 4 9 

Data 
st= 

9825 
9955 

10010 
10310 

nam,nqrs n v.2ue.i n w  3 
s t a  n V a l  St. n "$1 Sia n v.1 
4730 05  9940 (15 10018 05 

CROSS SECTION RIVER Apache Wash 
RFACH. Reach la RB 4.82 

INPUT 

EBne St. L e t t  Rlqhi Lengths. Lef t  Channel R2qht C o e f f  Cant. E x p o .  
9915190119 4 3  4 0 0  4 0 0  4 8 0  . l 3 

&ROSS SECTION 
IIE1ICH' Reach l a  

Sfa Elav  Sis Elev  SLa Elev  

Manning's n v a l u e r  n u -  3 
SLB n "a1 s t a  n v.1 Era n V.1 

9743 69 065 9964 81 .0510021.41 .065 

~ a n k  8 t s .  ~ r f t  tight ~sngthr: Lett chenna l  night coe t f  contr. ~ r ~ a n .  
9964 6110021.'11 0 0 0 1 . 3  

CXOSS SECTION LIVE%. Apache Wash 
RE&=. Y e ~ r  Channel RS 4.741 

INPUT 
Desl;rlpflan 
stat~on E l e v a t i o n  b t a  n w -  7 

s t a  Elev  sfa  $ l e v  sra ~ l a v  S L ~  ~ l s v  scs E l e ~  
9600 1 8 1 5 a  9810 1834 9900 1812 9910 I910 10000 1809 

10040 1810 lOL45 1812 

Hanninq'r n v8iuer n w -  3 
st. n Val s t a  n v a l  s t a  n v a l  

9600 065 9870 .055 10040 .065 

senk S t a .  L e f t  Rlght Lengths: L e t t  Chbnnsl Right C ~ f f  Contr Expan 
9970 lOOI0 190 170 170 1 3 



CROSS SECTION RIVER: Apache Wash 
SUlCH Maat Chamel XS a .722  

,W,,T - . -. 
DesCriPtlOn. 
SLaT1.n Elevation Data nun- B 

sti) EIFV sra ~ i e v  s t a   lev st. E I ~ V  srr ~ i = v  
9600 1812 9785 lBl2 9880 1810 9965 1808 10000 1807 

10035 1808 10265 1810 10400 1812 

uennsng'a n v a l u e s  n w =  3 
st8  n va l  5 f a  n v a l  s t a  n v a l  
9600 .065 9965 055 10035 .065 

Bank s t a :  Left ~ w h t  Lengths' L E f t  Channel Rlghr cacff caner. ~ x p a n  
9965 10035 550 475 430 .I . 3  

CROSS SECTION RIYER' m a c h e  warn 
REMH: Y e 3 t  Channel R5' 4 655 

INPUT 
Drrcrlprton: 
Station Eievstion ~ a t a  nm- B 

S t a  E lev  Sfa  Elev S L ~  Elev  sf.  lev s t a  ~ i e v  
9530 1806 9650 ,804 9900 1 8 0 4  9980 1802 10020 1802 

lOl5D 180< 10210 1806 10285 1808 

Mannlng'a n values am- 3 
sra n Val S t i  n V a l  5ra n V a l  

9530 ,065 9980 , 0 5 5  10020 ,065 

Bank Sla. Left ~ i g h t  Lengths. Left Charnel Right coeff contr. ~ x p a n  
sea0  10020 560 540 500 . I  3 

CROSS SECTION RIVER: Apache Wash 
REACH: West Channel RS: 4.499 

Station Elevatlon Data nm- 9 
S i a  EleV St. Elev S t a  ElFv S t a  Elev 5La Elev 

9300 1802 9465 1800 9600 1800 9985 1798 10000 1 7 3 7 5  
10010 1798 10155 1800 10335 1802 10450 1802 

Hannlng's n Valuer nm- 3 
5Ca n *a? sfa  n v a i  Sro n "$1 

9 3 0 0 0 6 5  19985 055 10010 065 

Bank sts: left night lengths: Left channel night coeff cnnrr. ~ x p a n .  
9965 10010 450 510 575 .1 - 3  

CROSS SECTION RIVER: Apache Wash 
REACH: West Channel RS: 4.311 

INPUT 
Description: 
starion ~ l e v a r i a n  Dara n m -  9 

s t a   lev s t a  Llev st=  lev sta  lev S Z ~  ~ l c v  
9400 1796 9890 1794 9915 3794 9995 1792 10005 1792 

IOOIO 179.1 lo150 1734 l a230  1796 10430 1798 

Bank s t a  left mght Lengths' Left Channel ~ i q h r  coeff contr ~ x p a n .  
9995 10005 370 370 310 .1 3 

CROSS SECTION RIVER Apache 'dash 
W X H .  Weat Channel RS. 4 233 

INPUT 
Uescripflan: 
starion ~ievstion ~ a t a  nun- 9 

sta F I ~ Y  sra Elev  st. S l a v  s t *  r l e v  s t a  ~ l s v  
9425 l794 9550 1792 9840 1790 9990 ,790 10000 1789 

10010 -90 10040 1190 10145 1792 10355 1794 

Mannlng'r n value. nu- 3 
st. n Val St. n Val St. n Val 

9425 ,065 9990 ,055 lOOl0 ,065 

Bank 5ta :  Left R w h t  Lenqths. Left Channel night Caeff cantr ~xpan. 
9990 iOOi0 120 430  410 .1 . 3  

CROSS SECTION RIVER: apache Warh 
REACH: West Chmnei RS: 1.111 

INPUT 
DISCriptl.". 
s t a t l o n  Eievarion D B L ~  nun- 10 

s t a  EILV s t a   lev sfs Elev  s t a  =lev s t a  r l e v  
9560 1790 9715 1788 9905 1786 9995 1786 10000 h84.2 

10005 1786 10090 1186 10270 1788 10430 1790 10570 1792 



*an"lng's n values nm- 3 
5LII n Val 5ia n Val it. n V.i 
9560 ,065 9995 .055 10005 ,065 

Bank sea: Left Right Lengths: l e f t  Channel Rlghf Coeff Conlr. Expan. 
9993 lo005 320 250 200 .1 .3 

CROSS SECTION RIVER: Apache Y L I ~  
RULCH: w e ~ r  channel RS: '1.055 

111Pirn 
Oescrlprion 
JtaLlon ElevaLlan Dara nvnr 9 

st. EL-v st* =lev sia Elev sea ~1.u s t a  zlrv 
9850 1786 9925 I784 9965 1782 9983 1783 9995 1182 

10005 1182 10115 1184 10230 1786 10500 1787 

~anning'r n valuer n ~ =  3 
St* n V.1 Eta n "I1 Sfa n ".I 
9850 -065 9965 .055 10005 .065 

Bank SLa: Leff Xlght Lsngfha: Lcft Channel Rlght Coeff  Contx. Expan. 
9965 10005 300 290 2BS .1 .3 

CROSS SECTION RIVEB: lipache Yarh 
REACH: Reach Ib RS: 4.74 

INPUT 
DesCrLptAon: 4 . 7 4  
s t a t i ~ n  ~ievatian Data nw- 22 

Nlnnlnq'. n values n m -  3 
E t a  n Val S t a  n Val SZa n Val 

9500.14 .065 9960 29 ,05101129 03 565 

B O X  Sf=: L e f t  RlghC Lengths: Left Channel Riqht Coeff Contr. Pxpin.  
9960.2910029.0Z 400 500 500 . I  . J  

CROSS SECTION 
REACH: Reach ib 

RIVER. lipache Wash 
RS. 4 6 1  

SCaL1On EleYailon 011. nm- 17 
Sta EleY Std EleY S t a  Elev 6 t a  E i e v  S f a  Flrv 

Mannlng'r n values "a- 3 
s t a  n Val st* n Val s t a  n "a1 
9400 08 9982 a?  07510093.98 O P  

Bank S t a :  Leff Right Lengthr: Left Channel Right C o e f l  Confr. Expan. 
9962.4710093.98 I60 280 260 .1 .3 

CROSS SECTION RIVER: Apache wash 
REACH: Reach Ib 8s: 4.6 

INPUT 
Dercriptzon: 4.6 

Statlan Elevation Data n w -  29  
S t  ElCV S t a  E1.V S t *  Elev SLa Elev S t a  Elev 
9675 1812 9807.06 1810 9812.65 1810 9836.34 1810 9871.18 IS08 

3883.17 1808 9966.89 1806 9971.4 1806 9976.73 ,804 9979.77 1804 
9966.21 1802 9981.1 1802 9998.69 1802 9398.98 180210008.42 1801 

10010.&2 180110015.98 180610022.46 t80610112.04 1806 10123 1806 
10129.02 180410130.11 180110131.03 180410156.04 180410271.93 1804 
10281.42 iBO4lOJ22.71 1806104<0.24 180610500.19 1808 

Bank SLa: LefL RlghC Lengths: Left Channel nrghr Cocff Conir. Expan 
9971.410015.PB 83 83 83 .1  3 

CROSS SECTION AIVER: Apache Waah 
XmCH: Reach Ib RS: 4.58 

INPUT 
Descrlptian Geometry data palnrs 6 and 7 are adjusted La account tor Lhc 3 

barrel 10' x 5' cbc The statlonlnq for Mlth polncr is Increased 
by 5 '  The rlght bank and ineffective flow areas are adlusted 
acco~dingly The elavatlanr of points 5 and 6 are changsd tram 



1802 to 1801.3 to marsh the rurvrytd invert mf the box culvezf 
Station Eievmtion Data nun- 10 

s t a  ~ l c v  st. Elev Sra Elev st. n e v  5ra  ~ i e v  
9685 1810 9790 l e a 8  9945 1806 9983 0 99%. 1801.3 

10015 1801.3 10016 la04 10250 1604 10320 1806 10500 1808 

Bank St*: L e f t  Rlghf Lengths Left Channel Right Cwff Contr Expan. 
9983 10016 180 180 170 . 3  .5 

lneffecrive ~ i o u  n m -  2 
S t *  L St .  R ElCv Jta l Sf& P. ElaY 

9685 9983 1808.9 10016 10500 1808.8 

CULVERT RIYPR: Mach= Wash 
IIUICH: Reech I b  RS: 4.575 

INPUT 
Description: culvert 111 i 3  10 '  x 5' Baxeal 

BIidpe DsckIXOadray She* = 
Upstrean DrckIRoaduay coordxnatea 

nm- I 
5 L a  H1 Cord Lo Cerd S t a  HI Cord Lo Cord St. H1 Cord Lo Cord 

4422.54 1810 7 9750 64 1809  46 10'105 84 1807 87 
11391.14 1804 92 

Upstream Brldqc Cross Sectaon Oat. 
SCaLlon EleVaLlOn Eat. nm- 10 

S t  Elev S t a  Elev Sta Elrv s fa   lev s t a  
9685 1810 9790 i s 0 8  9945 1806 9983 1804 9984 

Bank Sta: Lrff Right Coeff Cantr. Expan. 
9983 > P O I 6  . 3  .i 

ineffesflve Flow n u -  2 
S f a  L Sfa ). Elev 5Ca L 5 t a  R Elev 

96'11 9983 180: 9 la016 10500 IS06 6 

>Ovnrtrenm DecPIRaaduay Ccordlnafes 
n m =  2 
Sta X I  Cord Lo Ca:d S t a  91 Cord Lo Card 

9750 64 1809 4 6  10405 84 1807 87  

Bank S t a  Left Right Coeff Conrr Expan. 
9960 10150 .I . 3  

Inefrective r1ow n u -  2 
St8 L sra R Elev 5ra I s t a  R Elev 

9550 9950 1809 10050 10240 1808 7 

Upltrem Fmbankmenf alde  slope - 0 hor lz  to 1.0 ~ e r t ~ c s l  
u~msfzean mankrent side slope 0 ho1~2. to 1 0 v e r t 1 c a l  
H a x m m  allauable aubineroence for weir flow - .91 
Elevetlon at  which weir tlav begmo - 1807 
Energy head "sea in spll1v.y derlqn 
SDI1IY.V heraht "Jed i n  deslmn = 

BOX1 Bbx 5 10 
niYA Chart 1 8 - flared wlngvslls 
PIiWA Scalt 1 1 - Wingwall flared 30 t o  75  deg. 
Solution CIILerIa - Wighest U.5. LG 
culvert UP IT^ DISC ~ength n valve Entrance LOSS toe*  m i t  L D ~ S  coef 

5 114 l ,015 4 1 
"&ei Of Barrels = 3 
uortre.. Elevation - 1801.3 



ROSS SECTION RIVUI :  *ache Wash 
=CH: Reach ib RS, 4 .56  

IRPUT 
D e ~ E r l p t l ~ n -  Geometry d a t a  pelnr 8 IS irdjurted t o  account for the 3 b a r r e l  10'  

X 5' CbC The cv1ver r  r s s  eXTended and  cross sectla" 1.57 O f  ma 
PIS MI e l l l i l n i r e d .  ~ h l r  cross section is the f i r a t  downstream 
Eroas aecrlon of rhs c u l v e r t .  m e  e l c v a c i o n  of d a t a  paznr 8 13  

a d j u l r e d  from n 9 9  to 1800.  he n q h f  bank s t a t i o n  i r  moved from 
StaCxon 10035 to 10150 

Stailon E l e v r t l o n  Data nun- 13 
st* Elev st. ~ 1 - 7  st. Elev s t a   lev sra ~ l e r  

9550 1812 9730 1810 9915 1808 9915 1806 9960 1804 
9975 1802 9985 1800 10000 nss 1003s l eao  to115 1802 

10150 1604 10215 1606 10240 1808 

nank s t a '  l e f t  m g h t  ~engrhs. ~ c t t  channe l  mghc c o e r r  cent= zxpan. 
9960 10150 365 365 350 1 3 

IneKfecLlve Flow nun- 2 
Stn  L sta R ~ l r v  s t a  L 5 t a  E  lev 

9550 9950 1809 10050 10240  1808.7 

CROSS SECTION 
RULCH: Reach I b  

INPUT 
Descriprron: 4.19 

RIVER: Apache Wash 
RS: 1 . 4 9  

S t a t i o n  Elevation Data mum- 1 4  
S2a Elev Sfa E i e v  SLa Elev Sfa  Elcv  S t a  Elev 

9550.57 1810 9727.02 ,SOB 9821 .99  1 E O 6  4901.91 1804 9 9 1 6 . 7 4  1802 
9954.9 1800 9573.89 h 9 B  9983.53 1196 10011.1 179610018.97 1798 

10053.62 180010105.02 i80210240.68 1804 1 0 3 4 0  1804.5 

Bank s r a :  lefr m g h t  ~engths: ~ e f i  channel ~ i g h t  coeff contr. mpmn. 
9951.910053.62 490 -150 4 5 0  . i . 3  

'RC55 SECTION RIVER: Rpache Wash 
EACH: Reach Ib RS: 4 . 4  

INPUT 
Oescripzlan: a . 4  

S ~ ~ Z I O P .  Ellwailon Data n m -  16 
Sta Elev 5fe Elev  sea ~ i e v  sra = l e v  S Z ~  L I ~ V  

9610 l a 0 5 5  9810 1804 9825 1802 9940 1800 9970 1198 
9990 1796 999s nsq loo06 1 7 3 ~ 3  10020 n w  l o o l o  133s 

100BO 1796 10090 1794.3 l D i i 0  1796 10175  1798 10210 1800 
10270 1801 

HBnnlng's n ialues nun- 3 
sia n v a l  s t a  n val sra n v.1 

9610 .065 9990 .05 30030 065 

~ a n r  s t a   eft eight ~engfhs Left  Channel ~xgnt  caaff conrr. EXP~.. 
9990 100311 475 510 490 1 . 3  

CROSS SECTION RIVER: Apache Wash 
REACH' Reach i b  RS: 4.31 

Sfarlon E1evati.n Data nun- 1 4  
S t .  Elev S t a  Llev Sts Elcv  SLa Elev  St& P l a  

9330.11 1802 9596.16 1800 9706.51 1798 9770.7 1796 9896.31 I794 
9980.54 1792 9986.9 179010005.88 178B100Q9.89 178810014.81 1190 

10019.75 l79210055.21 179410110.95 179610150.57 1796.5 

Nannlng's n Values nun- 3 
Sta n Val Jts n Val SLa n Val 

9330.41 .065 9980.54 0510019.15 . a 6 5  

Bank St*: Left Right Lengths: Left Channel Right Caeff Contr. Expan. 
9980.5110019.15 1110 P20 410 .1  .3 

CROSS SECTION 
REACH: Reach l b  

RIVER: Rpache Haah 
RS: 4 . 2 3  



"annlng~r  n valve> n w -  3 
st. n Y.1 St. n Val 5L. n Y i l  

9143 .065 9980.16 .0510030.19 .065 

~ a n k  s t a :  Left ~ l g h r  ~ e n g t h r :  Lef t  channel Right coeff contr. 
9980.1Q0030.19 140 150 150 . 6  

CROSS SECTION RIVER: Apache Wash 
RW.CII: Reach Ib RS: 4.22 

INPUT 
D e l c i i p t l o n :  4.22 

Stlatx-n Eie~atlon Data nun- 11 

Bank Sfe: L e f t  Right Lengths: Left Channel Right Coeff Cont i .  
$975 10030 280 280 260 .6 

CROSS SECTION RIVER: Apache Wash 
RUICH: Reach Ib RS: 4.11 

INPUT 
DeSCrlpilOn: 4.11 

s ta t i on  Elevation Data num- li ~ ~-~~ 

S t a  Elev S t a  Elev 5fa Elev Sca Kiev 5 t a  
9 5 8 1 . 6  1796 9581.86 1796 9 8 5 6 . 2 7  1791 9954.62 1792 9 9 7 2 . 6 6  

3975.22 1788 9 9 7 6 . 4 8  1 7 8 6  9 9 8 1 . 4 2  1784 9988.23 118210014.08 
10019.7 1 7 8 *  10307.8 1 7 8 6  10273.4 118910355.58 179010489.42 

Nannlng's n valves n u -  3 
st= n v a l  s t a  n V a l  S L ~  n val 

9581.8  065 9978 4 1  05 1 0 0 1 9  7 0 6 5  

Ban% St*: Left high: Lengths: l e f t  Channel Righf Coeff Contr. 
9578 .41  10019.? 240 250 300 .6 

CRCSS SECTION RIVER: >.pache Wash 
RUICH: Reach Ib RS: 8.05 

INPUT 

B ~ X  st.: ~ e f r  night Lengths:   eft channel ~ i g h f  coeff cent=. ~ x p a  ... 
9960 10025 0 0 0 . 6  9 

CROSS SECTION RIVER: Apache Wazh 
REACH, Reach ic R5: 1 96 

INPUT 
Dercrlption: 3.96 

ScatLon Elevatlrm Data nm= 23 

~ e n h  sra: Left ~ x g h t  Lenprha: ~ e c t  channel Right c o q f  confr. Expan. 
3882.8510057.49 490 520 460 .6 . 9  

CROSS SECTION 
REACH: Reach Ic 

8IVT.R: Apache Wash 
R5. 1.86 



Sta Flev SLa Llrv St. Llev St. Elev St .  Elov 
9243 l756 92ri3 8 1786 3448.11 1784 9623.72 1782 9728.15 1780 

9011.03 1718 9980 73 1 7 7 6  $984 51 1771 99BB 42 1112 9992.a1 1770 
0006.32 177010015.17 1171 10018.5 1 0  1174 10108.2 I774 

10125.25 1716 10163.1 171810Z05.78 1778102a5 62 IT7610274 92 I774 
10300.77 1774103(11.24 177610373.74 1778 10196.8 178010680.54 1780.5 

Bank S t & '  Left Rlilht Lemjthr left Channel Rlryht Coalf Contr. Expan. 
9980.73 10048 5 960 400 '190 .6 .P 

CROSS SLCTION RIVTR. *&=he Y u b  
REACH: Reach 1c XS: 3 . 1 8  

INem 
Oercrfptlon. 1 78 

Station Klevallon Osta nun- 15 
SCa ElDv St. EleV S t a  Elev Sfa  Elcv St. Elev 

9135 17B4 9135 46 17B+ 9359.53 1182 9529.4 1780 9609.76 l 7 7 B  
96611.11 ,775 9740 17141 9978.6 177S9983.58 17709988.22 1768 
9992 92 1766 '1991 96 176610017 34 h6B10036.94 177010060.68 1772 

10120.11 111210142 25 177010151.21 176810155.15 176810163 25 1770 
10225 58 177210318 04 177410455.07 171410545 5e 177410650.82 1775 

Warming', n valuer nm- 3 
El. n Val 5 t a  n "a1 sca n "a1 

9135 . o a s  9978.4  .os~ooso.ss .o6s 

nank sta Left mghr ~ c n g t h s '  Lafr Channel ~ i q h t  coerf contr E ~ M .  
9978 410060 68 170 110 I70 .6 .9 

CROSS SECTION RIVER qpiiche Hash 
REACfi' Reach 1% RS 3 75 

Sfation Eltv~tlDn Data nun- 21 
st* Elev Sfa  Elev sta   lev 5ia =lev sea ~ l a v  

3400 I780 9515 1778 9590 1176 9611 7 4  9710 1772 
9 x 5  1772 97sr I 3945 1774 ss7s 1772 9985 1770 
3999 1764 lOOl0 1764 10015 1766 10020 1158 la150 1770 

103x0 1772 108oo ,772 10805 m o  iosli ma losrp ,772 
laeai 1771 

Mannlng'h n Values nu%- 3 
5La r "a1 st. n v.1 SC. n "el 

9400 -065 9975 .05 10920 .065 

sank sta:  eft ~ighi ~engihs: ~ e f c  channel ~ i g h t  coeff cant=. rkpan. 
9975 10020 5(JO 500 500 .B . . 

CX055 SECTION RIVER: Pipache Uanh 
RERCH: Reach lc RS: 3.65 

INPUT 
Descii~zlon: 3.65 

sfar~on Elevation ~ a t a  n u -  s 
St* ElCV 9 t a  Elev Sea Elev $fa  Elev St. Elev 

9100 I780 9<70 1768 9580 1710 9830 1770 9970 176" 
99911 1762 10DlO 1762 10015 1761 10370 1710 

uannlnvs n values n u -  3 
Sta " Val sto R Val St. n Val 

3100 .OK5 9970 .DS 10015 ,065 

eank sta. left n~sht ~sngths: Left channel ~lghc coeff c ~ t r  ~ x p a n .  
9970 iOOl5 5 280 2BP 6 .9 

CROSS SECTION RIVER: Apache Wash 
nCAQl' RC.Ch IC R5: 3.6 

Rant st*: Left Rlphi Lengths: Left Channel Rlphr coeff canrr. ~xpa. .  
9979.8510013.99 400 420 45D . 6  .9 

CROSS SECTION RIVER: *ache Yash 



REIICB: Reach Ic L5: 3.52 

NPUT 
escrlptlon: 3.52 

El-" St. 
1770 9406.56 
1768 9669.22 
1162 9949.59 
1160 99e6.06 
176010100.32 

Bank st.: Left Rlpht  Lengths: L e f t  C h a m e l  Rlght coeff c e n t = .  ~ x p a n .  
9981.9610017.06 200 200 200 .6 . P 

CROSS SECTIOM RIVER: Apache Wash 
REIICH: Reach I c  RS:  3.48 

mem 
DercrlpLfon: 3 . 4 8  

Llcv sta 
1770 92'l4.51 
1 1 6 6  '3593.47 
1762 9911.39 
175610009.76 
,764 

CROSS SECTION 
REACH' Reash ic 

INPUT 
Uesciiptlon: 3 4 

RIVER: Apache Was> 
RS: 3 .4  

Elev 
1764 
1756 
1758 

Bank ~ t a  Lef t  mqht ~ e n g t h ~ .  Left channel  ~ i q h f  coeff contr ~ x p a n .  
9985 10030 490 470 430 .6 . 9  

CROSS SECTION 
?.ERG". Xeoch ic 

INPUT 
u e a c r i p r i a n :  3.12 

nun- 29 
Ele" St. 
1768 9223.26 
I764 9497.22 
1158 9599 45 
h 5 1  9955.22 
175410242.15 

1756.2 10790 

Elev 
1766 
1-76" 

H a m i n g . 5  n Values n u =  3 
Sta n Val s t a  n vai  sta n v.1 

9223 065 9955.22 .0510020.21 ,065 

Bank sta:  Leer ~ ~ g h t  ~ e n q z h s :   aft C h a m e l  Right cosff contr ~rpsn. 
9955.2210020.21 510 560 560 . 6  9 

CROSS SECTION EIVER -ache Yalh 
REACH Rsach 1C RS 3.21 

INPOT 
D e s c r i p t l o n .  3 21 

Statinn Elevation Data nunr 17 
sra =lev sra Elev s t *   lev sta  lev lira = l e v  

9355 1762 9450 1760 9505 1758 9560 1756 9595 1754 
9630 1752 9660 1750 9680 1719 9710 1750 9900 ,751 
9965 1150 9990 1746  10010 1746 10070 1746 10130 1750 



10315 1752 10390 1752.1 

IIYln1ng.r n va1ucs nu"- 3 
Std n V a l  sts n Val sca n "-1 
9355 .065 9965 . 05  10130 .065 

Bank Sta: Left Right Lengths: Left Channel Right Cosff Conir. Expan. 
9365 10130 250 310 350 -6 

CXOSS SZCTIOW R l v E R :  apache Hash 
REACH: Reach 1C RS: 3.13 

INPUT 
Description: 3.13 

PL.tl"" F1.v.rion nrrr n,,- 7 ,  -. . . . . . . . . . . . . . . . . . . . . . . -. -- 
S t a  Elev SLa Elev Sf. Elrv St. Eiev S t a  Elcv 

9160 17629160.32 1762 9275 1760 9340 17589387.31 1756 
9119.28 1754 9442.81 1752 9467.83 1750 9512.79 -48 9567.44 1748 
9655.1 1748 9675.3 1719 9870.47 1748 9976.41 1 7 1 6  9984.92 171. 

9996.99 174210009.71 174210016.22 l74410022.13 174610027.88 1718 
10067.68 1150 10100 1750.2 

nmnn,np*s n valuer m m -  3 
Std n Val Sfa n V a l  52. n Val  
9160 065 9979.11 0510027.BB 055 

Bank S t a  left RlghL Lenqthr Lsfr Channel Rlght Coeff C ~ n r r  Expail. 
9918 4110027.88 200 280 300 6 .9 

CROSS SECTION RIVER: +ache Wash 
RFACB: Reach Ic 115: 3.07 

INPUT 
Descriptlo": 3.07 

Station Elevatlan Data  mum- 13 
s Elev sta slew sra Elev stn  ~ i e v  sra  lev 
9360 1760 9505 1756 9 5 7 5  1754 '1610 1712 9640 1 7 4 8  
9665 1716 9912.66 1746 9419.95 1744 9988.79 171210019.31 1742 

10018.11 17$&10080.68 111610180.41 l 7 4 B  

Man"l"'9~s n Valuer n w =  3 
st= n v c l  sfa n val 5rm n vai 
9360 .061 9979.95 .051002B.11 .061 

~ n n k  S L ~ :  ~ e f r  R I ~ I ~ L  Lengths:   eft Channel Riqht caefr conti. ~ x p a n .  
9979.9510028.11 540 520 1 2 0  6 .9 

CROSS SECTION 
R E X I I :  Reach Ic 

RIIZL: Apache Wash 
R;: 2 9 1  

INPUT 
Des=rlpflan: 2.97 

Elev Sta Elev S t a  
1752 8990 1146 9000 
1740 9065 11112 9170 
1742 9800 1741 .5  9910 i 
1736 9995.85 173610007.33 
174010511.29 114210690.41 

Elav s t a  Elev sfa elev 
1744 9020 1738 9045 1738 
1712 9365 1744 9371 ,744 

741.3 9984 1-40 9995.95 1138 
1738 10018.7 17b010238 69 1 7 4 0  
1744 10750 l746 

CROSS EECTIMI RIYEK. %ache wash 
REACH: Reach ic RS. 2.92 

na"nlnp.s n Values r.un- 5 
S t a  n Val Sta  n Val s t a  n val Sra n vai s t a  n v.1 

9230 .065 9110 05 9465 .065 9880 .05 10100 .a65 

Bank st. L e f f  R w h t  ~enqfhs left channel ~ i g h t  coeff comr. mpan 
9410 9465 0 0 0 6 9 

CROSS SECTION RIVER: *ache Wash 
RUICH: Reach 2 RS: 2.90 

.NPU? 
Description: 2.9 





9945 10030 390 430 I50 

CROSS SECTION RIYCR' Apache Mesh 
.W5H. Resch 3 RS. 2 . 3 1  

INPUT 
Description.  2 52 

Sratlon ElevaL~On Data - 2 8  
Sf. Elev S t a  Llrv S t a  Elev 6rr 

9565 -48 9565.18 l 7 l B  9622 4 4  I766 '1651 81  

~ a n k  s t a '  L F I ~  xrght ~ n g r h a .  ~ c f t  channel ~ q h t  
9957.5910028 1 6  170 250 1 5 0  

CROSS SECTION RIVER Apache wash 
OERCH: Relch 3 RS. 2.67 

INPUT 
oeacriprlon. 2 47 

Station Elevarbon Dara num- 27 
s f a  Elev st. ~ l e s  s t a  = l e v  sta 

9708 n 4 s  9709 1746 970% B2 1746 9786 76 
9866 8 1  nrio 9887.6 I ~ B  39oa.m 1736 ~ 9 2 0  5a 
9947 49 1730 9952 4 1  1718 9957.33 1126 9962 26 

9972 1 1120 9990 76 1120100~3.06 171218017.81 
10100 61 172610110 13 112'110200 0 112610300 68 

10360 3 lo400 I740 

na""in4'1 n values mn- 3 
S t a  n Val ste n Val s t a  n v a i  
9101 01 9 9 6 2 . X  05510027 81 .07 

Bank sta: Left Rlgbt  Lengths: L e f t  channel Righ t  
9962.2610M7.51 340 400 150 

CROSS SECTION BIYER: lipache Wash 
-CB: RLaCh 3 RS: 2.40 

Ixeur 
ueacil iptian: 2 . t  

sfat~on Elevation b r a  num- 10 
SrOi Eles Sta Elev SLa Elav S t a  

9705 17111 9780 1731 9795 1732 9804 

Bank 5 t a  L e f t  Rlghr Lengths.  L e f t  Channel l i lgh t  
9980 10020 300 360 370 

CROSS SECTION RIMR' Apache Wash 
RELtB Reach 3 RS. 2.33 

INPUT 
m~crxpr'on. 2 33 

Stat ion  EleVatIo" Deta n u -  13 
s t a  Elev sfa =lev  sfa =lev s t a  
9720 1732 9716 1730 9800 1728 9640 
9890 1720 9945 1720 9960 1118 10000 

10030 1720 10015 1730 10053 1740 

n valves  num- 3 
n Val 5 n val sti n Val  

.01 9945 .055 10030 .07 

Bank Sm: Left Rlghf Lengfhs. Left  channel ~ i g h t  
9945 10030 450 150 4 %  

CROSS SECTION RIVPR: Apache Wash 
RULCH Reach 3 RS: 2.24 

INPUT 
Deasflprion, 2.21 

s t i l t ion  ~ l w a t l o n  Data ~va r  30 
S t l  E1FY Sea KleY St. Elev St* 

3530 1142 9530.38 n i l 2  9598.29 n 4 o  9650.09 
9709 55 1734 9728.83 1732 9751.11 1730 9?67 21 
9796.25 1 7 Z 4  9825 6 1722 9855.35 1720 9939.57 
9973.56 111410001.06 171410019..16 111610051.42 

Coeff C m t r .  Expan. 
.l .3 

Coeff contr. ~ x p a n  
.1 .3 

Elev St* Elav 
1724 9870 1722 
1717 lOOlS 1718 

Elav Sta &lev 
1138 9688.65 1736 
1728 9781.96 2726 
n i n  9956.56 n 1 6  



10166 48 172210188 25 1724110215.12 1'2610237.62 
10296.98 173210331 1 9  173*10370 07 113610106 21 

iannlng'a n value% n u -  3 
St1 n Val ste n Val 5 t a  n v.1 

9530 .07 9939 57 .05510055 42 .07 

Bank rra: Latr Rlphr Lengths. left Channrl Right 
9939.5710055.42 380 380 390 

CROSS SECTION RIYER: Apache Rash 
REI\CH' Reach 3 RS. 2.17 

INWS 
Dercr ip t ion:  2.n 

StaZlan Elevat ion  Defa n m  23 
St* Elev Sta  Elav Sta  Elav St. 

9675.45 1138 9692 1736 9708.55 n 3 r  9724 8 
9757.42 1728 9773.73 h 2 6  9790 06 1724 9809.96 
9 8 6 1 . ~  1718 9 a a s . s ~  ,716 .res>.ie 1716 ssea 16 

10021 BU 171110055.88 111610136.87 1716 10139.6 
10416.55 172010&68 71 1722 10735 1730 

~ a n k  bra l e f t  kxght ~ e n g t h s .  Lett Channel ~ ~ g h t  
9948 1610055 88 500 520 350 

CROSS SECTION 
RULCH. Reach 3 

INPUT 
Descrlprlon: 2.08 

nannmg's  n V.LUer "urn= 3 
s t a  n Val sta  n v a l  5 t a  n v a l  

9610 . O ?  9311 03 ,05510080 47 07 

Bank SCII: Left Right Length,: L e f t  Channel Xlghr Coeff Confr. Expan. 
9971.0910080.47 140 $ 4 0  270 .1 . 3  

CROSS SECTION RIVER: Apache Wash 
R P C H :  Reach 3 RS: 2.00 

IWUT 
m s c n p t l Q n :  2 

StatLon Elau2tmn DBCe n u -  19 
ST. ciev zfa   lev sia ~ l c v  st. Elev 5ta  € l e v  

PBAO 1 7 4 0  9905 1738 9980 1710 9985 1708.5 10020 1708.5 
lOO5D 1709 10090 1708 5 l Q l l 5  1710 10150 2712 10360 1713.8 
10535 1712 10590 1710 10610 1708 5 10675 1708 5 10700 >?lo 
10155 1112 10805 1714 10830 1716 10930 112.1 

Bank st* Lelr R l g m  Lengths: Lcfr Channel RWhf Coefl contr. Expan 
9980 10050 550 400 230 .1 3 

CROSS JECTIOM 
REACH:  each 3 

INPUT 
D e s o i p t l o n :  1.88 

s t a t i o n  ~ i e v a r i o n  ~ a ~ a  num- 18 
Sta  Elav Sra Blrv  sra Elev sta  € l e v  s t a  Elev 

9700 1730 9790 hOB 9890 2708 9950 1706 9975 I704 
9990 1702.1 10010 1702.1 10025 1704 1004D 1706 10060 1708 

10085 1710 lG210 1710 10300 1708 IOJIO 1706 10370 1706 
10390 1108 10455 1710 10513 I120 

Hsnning'a n Values nm- 3 
s t a  n "a1 s t a  n Y.1 Sf$ n Val 

9700 .01 9975 -055 10025 D l  

~ a n k  s t a .  Left Riqht ~sngths.  Left channel night  coeft cbntr. =pan. 
9975 10025 190 3 0 0  230 .1 1 



CROSS SECTIMI RIVER: W C D ~  wash 
RUICH: Reach 3 8 5 :  1 .85  

61ev 
n l o  
1120 
1110 
n o o  
1708 
1 1 1 0  
n l 6  
n z o  

Bank 5 t a '  left ~ l g h t  Lengtha: l e f t  Channel U g h L  Caetf Conrt. sxpan 
9915.8310064.87 210 190 150 .1 . 3  

CROSS SECTTON RIVER: Apache Wash 
REACH: Reach 3 R5: 1 .81  

INPUT 
DTSCI1ptlOn: 1.81 

Stdtron E l e v a t i o n  Data n m -  38 
EleY s i a  Elev  S t a  Eiev s t a  ~ l c v  sta =lev 
1732 9525.91 1732 9808.07 1732 9857.81 1730 9B97.91 1728 
1726  9911.82 1724 9917.19 1722 9922.73 1720 9928.21 nle 
1716 9939.22 1714  3944.51 1712 9943.8 1710 9955.09 1708 
1706 9965.71 1704 9971.05 1702 9975.58 1700101113.21 1100 
170210060.69 170410186.05 170610206.68 170610298.14 1104 
170410350.59 170610431.76 110810451.85 171010186.49 1712 
171i10555.63 171410590.13 171610590.33 ,716 10637.2 171s 
171810678.15 112010683.54 1 7 2 0  

Bank sf.: Leff n l g h t  Lengths: ~ e f f  channel  Right coeff conti. 
9965.7110060.69 300 300 240 .I  . 3  

-ROSS SECTION RIVER: Apache wash 
-EIICH: RCech 3 RS: 1 . 7 5  

INPUT 
oescrlprion: 1 . 7 1  

Elev  sia 
1724 9526.98 
1714 9941.78 
1104 9970.05 
170010012.31 
171010533.07 
172010663.46 
112410712.55 

Bank st. Left ilrghr Lengths l e f t  channe l  n i g h t  coetf contr mpln 
9970.0510072 1 1  4 8 0  500 520 1 . J  

CROSS SECTION R I W :  Apache Wash 
RULCB: Reach 3 RI: 1 .66  

INPUT 
DesccxpL~oo: 1 .66  

stetion E l e v a t i o n  mta nun- 30 
Sta Elev  S t a  E lcv  Sra Elev  Sea Elev  st.  lev 

9490 1120 9522.7 1118 9556.29 1716 9593.85 I714 9648.14 1712 
9100.49 1710 9 7 4 4 3 3  1708 9785.11 1706 9829.76 1104 9931.63 1702 
9952.11 1700 9967.65 1698 9393.88 169610014.03 169610029.43 1698 

10034 170010102.15 170010112.65 1698 10118.5 169810189.52 1698 
10197.65 169810205.31 170010212.W 170210237.32 170110271.66 1706 
10306.08 1705 10329.5 171010356.12 H1210186.31 171410422.81. 1116 

Manning's n v a l u e s  n m -  3 
Sta n Val sta n va1 s t a  n vsl 

9430 .07 9952.11 ,055 10031 .07 

Bank sts: Leff Right Lengrhr:  L e f f  Channel ~ l g h t  coeff Cenrr. sxpan. 
9952.11 10034 300 250 241~ . 3  . 5  

111055 SECTION KIVER: Apache Wash 
REX": Reach 3 RS: 1.60 



illP"T 
Uelcriprion: 1 . 6  

S t a i l o n  LlevaLlon Data n u -  34 
s t a   lev st* rlea 5 t a  Elev sta =lev st. 

9170 1722 9172.78 1722 9221.61 1720 9251.21 1118 9271.81 
9313.58 1714 9342.85 l712 9365.07 1710 9388.01 1108 9418.18 
9418.11 1704 9518.79 l7O2 9799.12 1700 9901.12 1698 9959.73 
9980.66 1694 $995.9 1692 10008.9 169210012.PS 169410016.94 

10020.86 169810024.53 170010027.88 170210031.18 h0410062.39 
10086.53 1708 10106.2 17l010125.11 171210149.92 171110181.13 
10243.56 171910316.01 112010399.92 172210450.64 1721 

"annlnq'r n "slue, "W 3 
s t s  n Val  s t a  n VII J L ~  n val 

9170 .01 9959.73 .05510016.94 .07  

Bank st-: L e f t  Right Lrngths: Left Channel Right Cocft contr.  
9959.7310016.91 190 180 180 .1 

CROSS SECTION RIYEX: Apache Wlrh 
REXCH: Reach 3 XS: 1.56 

lSP"T 
Dercriptlon: 1.56 

Elev s t *  
1720 9271.18 
1710 9401 5 
1700 9664.24 
1694 9983.09 
169810033.89 
170810141.29 
l7lSlOJ67 94 

Nannmg's n valuer n"m= 3 
sta n Val sta n val S C ~  n v a l  
9195 07 9951.37 .05510028.61 .D7 

CROSS SECTION RIVER: Apache Wash 
PERCH: Leach 3 R S ;  1.417 

SLa Elev SLO Elev 5La 
9277.32 171a 9101.68 1712 9321.6 
939y.25 4 6 . 3  1702 SS30 .SS 
9593.5Q 1694 9595.3 1694 9800.61 

"analng's n valuer m u -  3 
$:a n Val st* D val e t a  n "11 

3 2 7 7 . 3 2  .07 9964.7 .05510012.41 .07 

Bank S m :  Left Xlpnr Lengths: Left Channel Rlghf coeff confr. ~ x p a n  
9961.3710012.411 490 500 520 .l .1 

CROSS ~ECTION RIVER: Apache Rash 
REIICH: Reach 3 RS: 1.37 

INPUT 
UPrcriprlOn: 1.37 

Starion ElevaZlan Data nm- 23 

nannmg'r n values n w  3 
SLZ n V a l  STa n Val 51. n Val 

9264 44 .07 9932.08 ,055 10030.2 .D7 

eank sea left nlpht Length. left Channel Raqht Coeff Confx ~ x p a n  
9932 0s 10030 2 100 500 440 . J  5 

CROSS SECIIMI 
RUICH: Reash 3 

INPUT 
Uel lCTlpt iOn:  1.21 

stafion flevatlan Data nun- 23 
st.  lev ST. Elav sfa Elev s t a   lev s t a  riev 
9530 I710 9550.32 1108 9575.37 1706 9590.36 1704 9615.9 1702 



CROSS SECTION RIVEB: Apache iarh 
P.mCH: Raach 3 RE: 1.18 

INPUT 
DLLIEI iPr iDn:  1.1s 

Station Elevation Data num- 28 
Sta  E l e Y  5 f a  Elev St. Elev S t a  Elcv 5ra Elev 
9420 1112 9421 1712 9500 I710 9629.93 1708 9660.57 1706 

9689.28 1704 9717.55 1702 9146.16 1700 9771.65 1698 9801.81 1696 
9815.83 169g 9879.8 1692 9898.73 1690 9912.85 1688 9921.29 1686 
9937.42 16849941.19 168210003.85 168010019.11 168010054.01 1682 

10028.94 168410053.29 168610104.15 168810198.56 1690 10610 1690 
10870 1692 11415 1692 11570 1700 

xannlng'n n Values nun- 3 
s t a  n V a l  5 t a  n Val St. n Y.1 

9420 07 9937 42 ,0610028 91 .07 

Bank sra. ~ e f i  ~ ~ g h i  Mngthr: left channel Right 
9937.4210029.94 500 500 350 

CROSS SECTION RIVER: Apache Wash 
R-CB: Reach 3 R5: 1 . 0 9  

INPUT 
Oescript~on 1.04 

StaLlon Elevst~an D a t a  nun- 25 

lannlng'l n vaiusr mm- 3 
sia r Val sta n V a l  St* * Val 

9382.18 13, 9960.45 .0&5 10039.1 .01 

Bank Sfa: Leir Rloht  Lmgfhr: Left Channel E ~ g h t  
9 9 6 0 . 4 5  1003i.1 5QO 500 4 4 0  

CROSS SECTION RIVER: %ache Wash 
R U C H :  Reach 3 kS: 0.99 

INPUT 
Oercrlption: 0.99 

Station Elevation Data nun- 32 

Manning9$ n valuer nm- 3 
Sf* n V a l  s t a  n ".I sts n Val 

9 8 8 1 . 4 3  . 0 7  9969.66 .05510025.041 .01 

Bank 5ts :  Left ~ight Lengths: lx tr  chamel Right 
9969.6610026.01 090 900 550 

CROSS SECTION RIVER: Apacha Wash 
REACH: Reach 3 RS: 0.84 

s ta t i on  Elevation D ~ L *  nm- 22 
51. E l e ~  Sta  ElEv SLa Elcv 9 L a  

Coeff Contr. Expan. 
.1 .3 

EleY Sta Elev 
1696 9904.69 1694 

El*" 
1690 



CROSS SECTION 
IWCH: Reach 3 

RIVER: Rpache Wash 
RS: 0.75 

1WP"T 
Description: 0.15 
Statloo Elevation Data 

9 L 1  E l * "  St* 
9238.04 1686 9283.63 
9509.61 1616 9623.97 
9850.71 1674 9883.74 
9967.12 1668 9967.18 
10016.17 166610021.87 
10060.05 167010080.15 
10119.59 161210119.71 
10145.78 1670 10173.1 
10324.36 167410324.59 
10179.48 167610511.03 
10673.09 16e210746.72 

Harming's n Valve. n m -  3 
52a n Val SLa n Val S t a  n Val 

9238.04 .07 9943.82 .05510027.72 .07  

Bank Sta :  Left Rlpnr lenptho: left Channel Riqht coell cant=. ~xp... . 
9941.8210021.72 180 200 210 .3 . i 

CROSS SECTION RIVER: lipache warn 
-CH: *each 1 RJ: 0.11 

INPUT 

El*" Sf. 
1674 9806.35 
1668 9973.94 
166410015.71 

Bank s e e :  ~ e f z  ~ ~ g h r  ~ e n g c h s :  ~ e i t  channel i i i gh t  caefr contr. ~ ~ ~ a ~ .  
9573.9410070.51 370 400 11 .1 . . 

CROSS SFCTIW RIVER' Rpache Waoh 
RULCII: Reach 3 RS 0.63 

INPUT 
k s c r l p t l o n :  0.63 
station ~ l e v a t ~ a n  ~ a r a  nua- 38 

5 t a  ~ l e ~  5ta Llev 5Ca Eleri sta   lev sea = l e v  
9000 1678 3021.82 1 1 7 9  3023.8 1678 9089.33 1675 9089.53 1575 

9196.04 167.1 9300 1672 3416.h 1672 9467.58 1671 9467 .59  1672 
9524.0 1670 9524.59 1670 9629.26 1670 9630.11 1570 9661.89 16'0 
9662.28 1670 4798.52 1668 9852.54 1668 9856.43 1668 9967.22 1668 
9967.27 1669 9571.89 1666 9971.91 1666 9 9 7 6 . 1 4  1664 9976.56 1664 

10025.48 166410033.05 166610033.09 166810041.05 166810044.68 1668 
10128.35 166810128.42 166810151.63 1668 10172 1510 10188 1672 
10267.8d 161410318.63 167610393.26 1678 

Hannlng~r n value8 nLM- 3 
S t a  n Val st= n Val sta n val  
9000 .07 9'167.27 .05510044.06 .01 

Bank Bra' Left Rlriht Lenqthr' Lef t  Channel night Caeff canrr. ~ x p a n .  
PP67.21100A1 0 5  300 500 600 .1 .3 

CROSS SECTION a ~ v r a :  npache wash 
R m R :  Reach 3 RS: 0.54 

INPUT 



dank S t a :  Left Rlphf Lengths: Left CDannel Rlgbr Coeff Contr. Expan. 
996510027.02 800 6 $ 0  400 1 .1 

CW55  SECTION RIVER: Apache Wash 
?.ZP.CN, Reach 3 R5' 0.13 

INPVT 
Dercrlptlen: 0.43 

star lon ~ievation ~ a t a  nus- 2 3  

Bank SCa' Left Rlght Lengths: Left Channel Rlght 
9950 10035 505 500 440 

CROSS SECTION 
REACH: Reach 3 

RIVER: %+ache wash 
RS: 0.33 

INPUT 
DesCTlptXO": Q.33 

Coeff Contr. Expan. 
.1 . 3  

CB.052 SECTION 
RUICH: Reach 3 

INPUT 
UeSCripilon: 0.2 

R I V E R :  *ache Wash 
RS: 0.20 

sank sea.  eft u g h t  Lengths: Left channel ~ ~ g h i  
9961.78 10039 4 0 0 0 

RIVER' Paradise Mash 
RS' 2 23 

INPUT 
Description: 2.23 

Station ElcvatlOn Data nun- 17 
St1 Elev  sra El*" Sf. riev st. 
9000 1844 9114 42 1841 9451 06 1842 96B9 56 

9 8 1 9  99 1836 9916.62 183( 9911.49 1832 9962.82 
9994.11 182610007 33 182610023 07 182810034.76 

lO4EO 1832 10620 1831 

Bank Sta :   eft Right ~enqths: left channel m g n r  
9979.4310023.07 435 440 645 

CROSS SECTION BIWR Psradfle Wash 
REACH Reach 1 BS 2.11 

INPUT 
Deaciipzlnn: 2.1s 



St .  
9000 

9124.18 
9810.56 
9379.01 

10689.71 

El*" sta 
1842 9096.12 
1842 9368.44 
1832 9926.13 
182410218.97 
183010858.53 

Elev st. 
1 0 4 2  9107.17 
1838 9789.99 
,828 9969.94 
182610637.58 
1828 11000 

nann1ng.s n V~1Yes  n u -  3 
St. n Val s t a  n Val Sm n Val 

9DDO , 0 6 5  9979.01 .0510025.81 .@65 

Bank S t a '  Lett Rlght  lengths: Left Channel Right Corff Contr. ~xpan. 
9979.011002S.81 385 380 380 .6  .9 

CROSS SLffIOH RIYER: Paradise Wash 
REACH: Reach 1 115: 2.0' 

INPUT 
Descriprlon: 2.07 

S t a t i o n  E l e v a t i o n  Data n m =  26 
s t a  Elev s t a  Elev Sta Elev S t a   lev s t a  ~ I e v  
9000 1838 9165.19 1838 9444.11 1836 9190.91 1836 9730.61 1834 

9739.5 1834 9793.58 1832 9833.52 1832 9863.76 1832 9863.43 1832 
9901.11 ISSO 9906.46 1630 9925.02 1828 9912.07 1826 9955.42 1824 
9969.01 1822 9980 lB2l 10020 1821 10060 182210120.08 1822 
10146.9 182210661.15 162210737.75 182110792.24 182619992 .5  1826 

11000 1826 

Bonk S t a :  Left  Right Lengths: Lett Channel Right  Coeff Conlr. Expan. 
9969.04 10060 415 390 260 .6 9 

CROSS SECTION RIVER: ParadJPe Wash 
REACH: Reach 1 R s :  2.00 

INPUT 
Description: 2 

Station E l e u n i ~ a n  D a t a  nun- 29 
st*  lev  fa Elev s t a   lev ST=  lev ~ t a   lev 

9000 :BJC 9230.32 1830 8734.67 1530 4831.67 1828 9905.71 1826 
9944.86 182+ 9956.92 1822 9965.44 1820 9965.99 1820 4973.16 1818 
3 9 7 4 . 8 9  i F l E 9 9 8 1 . 0 8  1 8 1 6 4 9 8 3 . 4 5  1 8 1 6 9 9 8 9 . 1 7  18149493 .01  ,816 

10005.51 18141000i.19 181410022.23 181610025.64 161610OBB.76 Is la  
. 0 0 9 4 . 4 1  l B l E l O l 8 ~ . 7 P  182010556.69 1820 10588.7 182010637.44 1822 
10701.32 1824 10748.: 182610809.26 182610897.1P 1828 

Bank sm: Lett ~ ~ g h r  Lenrlthr: Lefc Channel nigh% coeff contr. =xpan 
9981.4610022.29 390 400 390 .6  . 9  

CROSS SECTlDN RIVER. Paiadlae Waah 
RULCH. Reach i R5, 1.92 

INPUT 
Description 1 92 

SmLlon EleYailon Data 
St. Llev st. 

9735 1826 9820 
9925 I816 9935 

10015 ,812 10025 
10265 1814 10300 

Elev s t a  
1822 989s 
1812 9965 
1812 ,0100 
1 8 1 4  10380 

Bank S t a  lef t  Rlqht  ~engths. Left channe l  ~ ~ g h r  
9945 10015 460 155 4 5 0  

RIVER: PLradlle Wash 
RS: 1.83 

INPV? 
Uercrlprian: 1.83 

Station E l e v a t i o n  Data nun- 36 
SLI EISY st. ~ i e v  sra  lev s t a  

9000 1822 3066.97 1822 9111.65 1824 9307.78 
9648 .7  1824 9160.26 1822 9822.31 1B20 9866.75 

9931.27 isill 9956.91 1812 9911.62 1810 9983.67 
10005.18 180610038.99 180810189.64 181010254.89 
10359.32 IS08 10390.3 181010122.67 181210416.72 
10516.73 181510679.16 181810683.a7 1818 10121.9 
10789.14 181+10800.27 181A10855.83 161210858.97 

11000 1812 



St. 
9300 

98bO.07 
9964 .44 

10022.81 
10358.49 

El"" CI. El." St. 
lSlS 9755 
1800 9923.03 

naNiin9.8 n vs1vcr nm- 3 
Sra n V a l  St. n "A1 9L. n "ii 
9300 -065 9964.4G .0510022.87 .065 

~ a n k  st.: Lett night  ~ e n g t h . :  L e f t  channel ~ i g h r  coeff contr. ~ x p a n  
9964.4410022.87 485 490 500 . 6  .9 

CROSS SPCTIOR R I M R :  Parad1.e Wash 
W C H :  Reach 1 RS: 1.65 

INPUT 
Description; 1.65 

svarlon elevataon oats 
Sra Elev sts 
9300 1816 9112 12 

Elev s t a  
1 8 1 4  9805.58 
IS04 9907.18 
379610019.61 
179610363 97 
1004 

~ a n k  ~ t a :  Left m q h t  ~ength.:   eft channel Right coeff contr. E ~ ~ ~ ~ .  
9986.1610010.81 600 600 571 .6 .9 

CROSS SECTION RIVER: Paradire Wash 
RFACH: Beach i R5: 1 . 5 4  

INPUT 
DeSCripLldn: 1.54 

s t a t i o n  Elevation ~ a f a  n m -  29 
S t a  E l e v  5 t a   lev s t a  Elev st. Elev stn  lev 
9300 1806 9510.2i 1806 9563.88 1804 9601.68 1802 9637.2 I800 

9669.92 1798 9735.34 1796 9972.06 1 7 9 4  9986.03 -92 9993.93 1790 
10012.3 179010020.15 l79210029.59 179210124.Q3 179010160.57 1790 

10181.54 173210288.06 179410+80.53 173410495.09 1191'10513.67 1196 
10587.48 119810620.69 180010614.29 1@0210666.21 179810669.69 IS00 
10675.21 1BC<lO675.8S 180210685.23 la04 10700 1804 

Bank St.: Lett Right Lengths: Left Channel Right Cocff ConZr. Expan. 
9986.0310020.15 0 400 400 .6 . 9  

CROSS SECTION RIMR: Paradise Wash 
R W H :  Reach 1 RS: 1.46 

INPUT 
Dercriptian: 1.46 
stiltlon   lev at inn Data n m -  ill 

Ele" SIB 
1796 9015.96 
1798 9395 

Wannlng'r n Values n m -  1 
St. n Val s t a  n Val 5 te  n V a l  
9000 . 0 7  9973.03 .05510038.59 .07 

sank St,: Left Right Lengths: Left channel Right Coeff ConLr. Expan 
9973.0310038.59 260 500 670 . 6  .9 



CROSS SECTION 
m C " :  Reach 1 

VILiO" Data 
El*" Sf. 
1796 9316 

nmninv'a n values n u -  3 
It. n Val  s t *  n Val Sra n Val 

9300 .07 9958.87 .055 9983.87 . 0 7  

Bank sea! Left ~ i g h f  ~angths: L e f t  channai  ~ i g h t  
9958.87 9983.87 570 500 430 

CROSS SECTION R W E R :  Parad,$= Wash 
-01: Reach 1 R5: 1 . 2 7  

XNPUT 
DeECrlpLl.n: 1 . 2 7  

s far ion ~ l e v i l t m n  ~ a r a  n m -  33 
Sfe Elev  Sfa Eiev Sfa t l s v  Sca 

9300 1790 4323.63 1790 9347.73 1788 9366.76 
9788.51 1784 9835.06 1781 9835.11 n 8 1  9960.27 
9969.04 1782 9969.12 1782 9978 .7  1780 9979.03 
9989.@9 117810011.61 177810012.22 177810031.48 

10057.73 118210058.84 118210169.81 178410111.13 
10189.68 1786101'05.64 178810206.31 178810265.91 
10521.52 4 2 . 1  1196 10700 ,798 

Manning's n values "urn- 3 
5 t a  n v a l  51a n "el  sra n val  

9300 . O i  9969.12 .05510057.73 . 0 1  

Elev s t a   lev 
1786 9787.72 17B4 
1784 9960.65 1781 
1780 9988.65 h 7 8  
I780 10fi31.9 1180 
178410189.36 1786 
179010417.21 1792 

Bank Sra Leci ~ l q h f  Lenqrhs  eft channel  ~ l g h t  
9969 1210C57 7 3  390 350 320 

-3MSS SECTIOX RIVER: Paradise Wash 
W C H :  Xeach 1 RS: 1.21 

INPUT 
DeSCrlpLlOn: 1.21 

Elev  s ~ a   lev 
1795 9311 7 6  1794 
1 7 8 6  9421 1186 
1780 9538 2 1780 
1782 9801 7 4  1780 
1782 9886 63  1782 
1778 9988 05 2776 
1778 10020 6 l 7 7 B  
177810096 2 1  1778 
118610351 64 1188 
1191 

Bank S t a :  Left night ~engchs: ~ e f r  channel Righ t  caetf concr. ~ ~ ~ ~ n .  
9973.1110015.39 0 440 45" .6  . . 

CROSS SECTION XI-. p a r a d i s e  Wash 
R U C H :  Reach 1 RS: 1.12 

INPUT 
Descrlprlon: 1-12  

Elev SZa 
h a 4  9312.61 
1180 9341.65 

Bank Stn: Left Righi Lengths '  L e f t  Channel R igh t  Coeff Contr. Expan 



'ROSS SECTION RIVER' Parrdlse Wash 
lRCH Re.* 1 RS: 1 04 

mem 
Desczlptlon: 1.04 

~ a n k  s t a '   eft u g h <  lengths Lsrr channel ~ i g n t  coeff cnntr. mpan 
9985.510029.11 500 100 SO0 .6 9 

CROSS SECTION RIVER' Paradlle Wash 
RSACB: Reach i RS: (1.95 

IWVI 
DelcrlPtLon. 0.95 

6 L e Z 1 0 ~  E1evatlon Data mum- ?P 
sra 

9300 
9415.98 
9162.99 
9551.75 
9688.13 
9984.19 

10070.19 
10537 83 

~~~ ~ - - -  ~~ 

E l e Y  Sta 
1790 9 3 0 6 . 1 5  
l7$6 9416.22 
1782 9501.21 
1776 9552.05 
1772 9765.23 
1770 9986.77 
177010159.61 

Hannmg's n vaiuer n m =  3 
S t a  n Val sta n v a l  st. n "a1 

9300 .07 9 9 8 4 . 4 9  05510070.19 -07 

ank 5 t a :  Left Right LengLha: Lefr  Channel Right 
9984.4910070.19 250 271 310 

CROSS SECTION RIVER' PaIadise Wash 
REACH Reach 1 RS 0 89 

INPUT 
Dexcr>ptio": 0 . e e  

5fa:Ion EleYatlon Data nun- 16 
s t a  E I ~ Y  sra =lev  s t a  &lev s t a  

9300 1 7 8 8  9421.76 1788 9426.01 1788 9450.57 
9470.61 1784 9470.93 1784 9487.63 1782 9487.96 

9 5 0 2 . Q  ,780 9516.61 1778 9517.07 1778 9531.01 
9556.12 1774 9556.B2 9582.26 1712 9582.35 
9792.59 1170 9921.21 1770 9981.01 1168 9983.09 

10009.58 176410018.11 116610077.25 h6810161.03 
10351.92 177410413.54 117610455.9t 171810517.17 

10100 1782 

sank 5 t o  Left Rlghr ~engthr: Left channel ~ l g h t  
9961.0110077.25 520 500 4 8 0  

CROSS SECTION RIYER: Paradise Hash 
RERCH: l eash 1 RZ: 0.80 

INPUT 
Dercription: 0.8 

Station Elevation Data nun- 29 
sts Elev sfa ~1.v st.  lev stn 
9300 1784 9372.44 1781 9312.5 1784 9426.73 

9484.42 3 7 l B  9507.21 1776 9523.83 1774 9540.61 
9593.82 1768 9646.26 1766 9687.09 1166 9785.49 
9986.25 176210011.66 176110020.71 176410067.55 

10291.13 1766 10321.7 176810349.52 117010380.68 
10495.76 177610593.27 177810681.11 1780 10700 

*annlnq'* n Valves "W 3 
s t a  n Val Sfl n Val St. n Val 
9300 .01 9982.14 .05510020.71 .01 

EleY sta =lev 
1786 9451.16 17B6 
1782 9502 14 1780 
1776 9532.28 1776 
1772 9640.11 n , a  
1166 9985 21 1764 
117010270 5B 1772 
178010651.58 1182 

U n k  St.: Left Right Lengths: Left Channel Rlght 



INPUT 
Oescription: 0.72 

SLaI1D" Elev.lion Data D m -  35 
st& =lev S L ~  ~ l c v  st. Elev st. ~1.v s t a  =lev 

9300 1774 9315.5'1 1774 9315.86 1174 9338.31 1772 9138.55 1772 
9356.22 l770 9356.61 1770 931'1.98 1168 9375.01 1768 9397.09 1766 
9397.14 1766 9 4 2 7 . 1  1764 9427.53 1764 9471.02 1 7 a  9471.12 1762 
9623.53 ,760 9679.141 1760 9760.9 1760 9886.4 1760 9971.86 I760 
9983.28 1 7 6 0 9 9 8 8 . 7 2  175810013.01 175810020.81 176010062.88 ,762 

10105.65 176410142.86 176610183.89 176810228.2 177010263.64 1172 
10307.' 177410365.66 171610146.05 177810559.24 1780 10700 1780 

uann1ng.r n valuer n- 3 
Era n vei s t a  n val sfa n v.1 

9300 .01 9983.28 .05510010.81 .07 

Bank sra' Left Rlght Lengths: L e f t  Channel mqht coeff conrr. 
9983 2810020 83 400 420 425 . 6  .9 

CROSS SECTION 
RLRCH: Reach i 

Steflon Elevation Data num- 50 
Sf. Elsv St8 Elev 5 f i  Elav s t a  ~ l a v  sta 6lev 
9300 1712 9347.29 1172 9380 6 1770 9409 38 I76e 9425.95 1766 

9441 84 1764 '146s 4 1  1764 9511.97 1764 9550 51 1762 9585.83 1760 
9654 35 1758 9750.86 l758 9751.04 1758 9431.36 1758 993a 91 n 5 8  

Manning's n values n u -  3 
Sld n Val S t a  n Val S t a  n Val 
9300 . 0 1  9965.56 .05510017.28 .07  

3ank sra: Left night Lengths:  eft channel xight 
9465.5610027.26 420 450 &SO 

CROSS SECIION RIVER: ~ a r ~ d ~ r e  wash 
REACH: Reach 1 RS: 0.53 

INPUT 
Deacrlptlon: 0.13 

Station Elevation Data nunr 2 5  
S C S  EleY S f a  Elev Sfa Elev s t a  
9306 ,772 9522.91 1172 9359.88 1770 9385.05 

9429.6 n 6 4  s4rs.s ,762 s471.se 1 x 0  9508.31 
9723.?2 1754 9 9 7 0 . 5 3  I752 9979 .16  175010013.73 

10094.47 175410111.56 175610125.11 1758 10139.5 
10183.51 176410210.29 1766102419.05 176810267.35 

CROSS SECTION RIYLR: Paradlsc Wash 
REIICH: leach 1 R9: 0.44 

INPUT 
Description: 0 . 4 4  

Starion Elevation Data n 32 
SLa Elev Sfa  Elev S t a  Elev Sta 
9300 1770 9313.37 1770 9421.15 1768 9456.36 

9505.58 1762 9521.65 1760 9537.46 1758 955*.4 
9603.04 1752 9682.28 1150 9092.16 171810001.98 

10019.5'1 174810032.09 175010011.35 175010105.67 
10140.52 174610149.52 171810159.12 1750 10110.1 
10257.48 175610284.67 115810316.04 176010347.87 
10413.39 1766 10700 1766 

L1eV Sta Elev 
1766 9485.14 1764 
1756 9578.18 1154 
1746 10007 lle6 
174B 10138.9 1716 
175210203 13 1154 
176210382.54 1764 

~ a n k  5 t a :   eft ~ighf Lengths: ~ t r t  chmnnsi Right Coeff C D ~ L I  ~xpsn. 
9992.4610032.09 I80 490 500 .5 9 



CROSS SECTION .... iR: Paiadlse Yeah 
RFACH: Reach 1 RS: 0 34 

LNTUT 
Dcrcrlpfll?n: 0 . 3 4  

nun- 27 
El*" st. 
1764 9605.81 
1754 9730.12 
l74#10014.83 
17ltlOPO8.23 
179410184.28 
1762 

nannmg., n Valvaa D m -  3 
sta  n Val sta n v.1 St. n Y.1 
9300 -07  9960.75 .05510071.32 .07 

CROSS SECTION 
m n :  Reach 1 

RIVER: Paradlle Wash 
RS: 0.28 

nun- 30 
El*" St* 
1161 956a.77 
1754 9712.1'1 
1744 9813.61 
171010035.07 
174610367.43 
171610552.61 

Elev Sta 

nsnnlng's n values n m -  3 
S C ~  n Val s f a  n val S L ~  n val 
9300 .07 9985.49 .05110031.07 .07 

Sank st.:   eft Right Lengfhs:  eft Channel Right coeff cantr. ~ x p a n  
9985.4910035.07 550 470 380 . 6  .9 

CROSS SECTION RIVER: Paradrre Wash 
REACH: Reach 1 RS: C.17 

INPUT 
3eSCIIPLIDn: 0 . h  

uann,ng.s " Yalvea nm- 3 
3ta n Val St. r. ".I 5 t a  n Val 
9300 .07  9967.23 ,05510084 24 .01 

Bank S t a :  M ~ L  R I ~ ~ L  l e n g t h s :  Left Channel Right m e f f  cantr. ~xpan. 
9967.2310084.24 275 225 2 . 6  

CROSS SECTION RIVER: Paradise Wash 
RULCH: Reach 1 RS: 0.13 

INPUT 
DeSCIipZion: 0.13 

s t a z ~ o n  elevafian Dsra nun- 25 
S t  E l e v  SLa EleY Sra Elev Sta  Elev St. Elev 

9300 115a 9351.49 1154 9354.61 1751 9370.05 1754 9121.98 1754 
9784.3 1152 9822.24 1750 9852.88 1748 9886.08 1746 9917.6 1744 

9939.97 1742 9919.72 4 ,740 9959.46 I738 9969.21 I736 997s.U 1734 
9386.3U 173210019.39 173210047.54 I734 10172.1 173610224.55 1736 

10263.75 1 3 6 .  1736 10543.1 173610551.08 173810559.07 1740 

nank s f a :  Left Rlqnr ~engths: ~ e f r  c h a m 1  ~ i g h r  
9978.4110047.54 $25 390 155 

CROSS SECTION RIVER: Prradlre Wash 
m C W :  Ranch 1 RS' 0.04 

INPUT 
DB9Crfption: 0.04 
St l l t IOLI  Elevaflon DaLa nun- 31 

S t a  Elev SLa Elcv Sia Eleri  SLa EleY s t a  =lev 



Nannlng'l n valuer D m -  3 
Sf. n Val St. n V a l  5 t a  n Val 

9410 . 0 7  9922.46 ,05510032.22 .01 

Bank S t a :  L e f t  Right LenpLh8: Left Chamel Rlqht Coetf Confr. Expan. 
9922.4610032.22 0 0 0 . 6  . 9  

River &ache warn 

Reach Xlver s t a  

Reach l a  
Reach *a  
Reach la 
Reach la 
Reach l a  
Reach 1a 
Reach 1. 
Reach l a  
Reach 18 
Reach Is 
Reach 1. 
Reach 1. 
Reach 1s 
Reach l a  
RC.Ch 1. 
Reach l a  
Ilaach l a  
Reach la 
Reach la 
Reach la 
Relch la 
Reach la 
Reach l a  
Reach ,a 
Reach la 
Reach la 
Reach :a 
Reach la 
Reach la 
Reach l a  
Reach la 
Reach la 
Reach l a  
Reach l a  
Reach la 
Reach l a  
Reach 1- 
Reach la 
Reach la 
Reach l a  
Reach l a  
Reach 1. 
wear Channel 
West Channel 
nest channel 
Ue3f Chamel 
neat channel 
Yesf Channel 

Reach ib 
Reach Lb 
Reach Ib 
Remch Ib 
Rench 1b 
Reach Ib 



Reach Ib 
Reach Ib 
Reach Ib 
ACe.Sh Ib 
Re.& Ib 
Reach Ib 
Reach lb 
Reach 1~ 
Reach 1s 
Re.ch 1c 
Reach 1C 
RE..h 15 
Leach Ic 
Reash IS 
Reach ic 
Reach 1c 
*each te 
RllCh 1C 
Reach 1c 
M a c h  IC 
Reach 1c 
neath 1c 
Reach 2 
Beach 2 
*.each 2 
Eeach 2 
Reach 3 
Reach 3 
Reach 3 
Reach 3 
Reach 3 
Reach 3 
leach 3 
%each 3 
Reach 3 
Reach 3 
Reach 3 
Rench 3 
Rellch 3 
Reach 3 
leach 3 
Raacn 3 
Reach 3 
Reach 3 
Reach 3 
Reach 3 
Eea5h 3 
R e a m  3 
Resih 3 
Reach 1 
Reach 3 
=each 3 
Poach 3 
Reach 3 
Beach 3 
Re*& 3 

Rezch 1 
neath i 
Reach 1 
Reach 1 
Resch 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Rerch 1 
Reach 1 
Reach 1 
RCDCh 1 
Beach 1 
Rsaoh 1 
Reach 1 
Rerich 1 
asacn 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Roach 1 
Reach 1 
Mach 1 
Reach 1 



n l v e z '  Desert "ill, *a, 

Reach R i Y e l  St&. Left Channel Rlghr 

Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 

u2var: Ap41Che "ash 

Reach 

Reacb l a  
Reach la 
Reach l a  
Reach la 
Reach 1. 
Reach i a  
Reach l a  
Reach 1a 
Reach 11 
Reash l a  
Reach l a  
Re.- la 
Reach la 
Re& l a  
Reach l a  
Reach 1s 
Leach id 
Reach llc 
Reach 1. 
Reach I. 
Reach Is 
Reach 1. 
Reach 1 s  
RP.Ch l a  
Reach la  
Reach I* 
Reach la 
Reach 11 
Reach l a  

Reach l a  
Reach l a  
West channel 
west Chlinnel 
west Chamel 
West Channel 
UeSL Channel 
nest cnsnnei 
W . l t  Channel 
Nest Channel 

Reach lb 
Reach Ib 
Reach 1I; 
RB.Ch 1C 
Beach Ic 

Reach 1c 
Reach l c  
Reach l c  



RELlrh 3 
Rcach 3 
Reach 3 
Reach 3 
Relch 3 
Reach 3 
Reach 3 
Reach 3 
Reach 3 
**ch 3 
U a c h  3 
R t a a  3 
Re..?,' 3 
Reach 3 
Reach 3 
Reach 3 
Reach 3 
Rsach 3 
Reach 3 
Reach 3 
Reach 3 
Rsach 3 
Reach 3 
Reach 3 
Reach 3 
RBllCh 3 
Reach 1 

nave=. ~ a r s d l r e  warn 

Reach River s t 1  

Reach 1 
Reach 1 
Rsach 1 
Reach 1 
Reach 1 
Teach 1 
Leach 1 
Reach 1 
Leach 1 
Reach 1 
Reach 1 
Reach 1 
Rcach 1 
Reech i 
Reash 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
R..ch 1 
Reach 1 
Reaoh 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 

S-Y OF C O N T W T I O N  UID OLPANSIOW C O E F P I C I W S  
RIVC~: Desert Hills .as 

neath azver sta .  conrr. -pan. 

Reach 1 0.99 . 6  . 9  
Reach 1 0.30 . 6  .9 
Reach 1 0 . 8 1  6 
Reach 1 
Reach 1 
=each 1 
Reach i 
Rsach 1 

Right 

4 4 5  
3SO 
260 
390 
aso 



aaach 1. 
Reach 1* 
Reach I r  
Reach I* 
Reach h 
Reach 1s 
a s a d  1- 
RO.Ch la 
Reach 1s 
Reach la 
Reach la 
Reach la 
RCLCD 14 
Reach la 
Reach 11 
Reach l* 
Reach la 
R e c h  la 
Reach 1. 
-&oh I* 
Reach la 
Reach la 
Reaoh la 
math 11 
Reach la 
Reach la 
IIhach 1. 
Reach 1. 
RIllEh ,dl 

Rebsh la 
Reach l a  
~ a d c h  la  
Resm la 
Reach la 
Reach la 
Reach 1s 
Reirh Id 
RBlCh 1. 
Reach la 
Reach la 
Reach la 
Resch la 
WBSL Channel 
West Channel 
west Channel 
WLrr Channel 
nesr channel 
West Channel 
West channel 
Weat Chsnnel 
Reach Ib 
Reach lb 
Reach Ib 
Reach Ib 
Reach lb 
Reacr Ib 
Reach ib 
Reach Ib 
Reach lb 
Reach lb 
Reach Ib 
Reach lb 
Reach Ib 
Reach ic 
Reach I c  
Reach 1C 
Reach lc 
Reach 1c 

Reech I 
Reaoh 2 
Reach 2 
Reach 3 
Reach 3 
Reach 3 
Beech 3 
Raam 3 
Reach 3 
RnrCh 3 



Re.ch 3 
Peach 3 
Reach 3 
Reach 3 
Reach 3 
Reach 3 
Reach 3 0.63 
~eocn 3 0.5, 
Raach 3 0.43 
Reach 3 0.13 
Reach 3 0.20 

Reach 1 
Re*&' 1 
Re& 1 
Reach 1 
Reach 1 
xaash 1 
8*&Cb 1 
kaach 1 
Reach 1 
Ressh 1 
Beech 1 
Reach i 
Reach 1 
Be.& 1 
Reech 1 
Belch i 
Reach 1 
R ~ e c h  ? 
Reach 1 
Reach 1 
React 1 
Rrach 1 

River ka:h River sra Q Iorll 
ITf$l l f t l  

Paradise wash  each 1 2 23 
Plradi~e Wash Ron& i 2 13 

Paradkse Wash wach 1 2 I4 
91Xad118 YSah RdaCb 1 2.14 

P i r d l s e  Ydbh Reach 1 2.07 
P~lradrre wash *each 1 2.07 

U.S Elsv Crft W.S. E.G. Elm E.G slope Val Chnl 
IfC) lftl ( f t f f i l  lft/ol 159 fti 

1826 00 1832 34 1632 54 1833 21 0.006663 
1826 I10 1832.52 1832 33 1833.61 0 011211 

1824 00 1827.09 1BP6.90 1827 4 6  0.014816 
1834.00 1627.99 1817 07 1428 19 0.009658 

1SZl.QO 1823.94 1823.06 1W4.08 0.005391 
1821.05 1824 74 1823 74 1825~12 0.00~660 

IBIP.OB 1819.88 1819.88 lB2Q 34 0.014473 
1814.00 1819.30 18lP SO 1521 1+ 0.015313 

1810.00 ,815 30 1815.05 1815.94 O.BQ8161 
18Z0.00 1815.99 181#.92 1816.14 0.006915 

1806.W 1610.91 1810 72 1811 32 O.Oll958 
1806.00 1811.32 1811.12 1812.30 0.013838 

IB60.00 1805.38 la05 08 1805.94 0.01291Z 
1800.00 1805.50 1603.83 1806.09 0.Q12454 

1796.00 1799.63 1799.15 1800.Q4 0.010570 
17S6 OQ 1799 69 1793.17 1600.19 0.011925 

1790.00 1736.79 1791.74 1795 IS 8.007087 
1790.00 17P5.10 179J 69 1795.63 1) 006258 

l786.00 17112.29 1791.40 1732.58 0.005926 
1788.00 1792.61 1791.26 1733.13 0.006171 

1762.OU 178+.61 1787.39 1789.87 0.W05275 
1782.0II 1789.B2 1787.29 1790.25 0.005304 

177B.QO 1783.20 1785 01 1786.02 0 809612 
1778.00 1785.74 1781.65 h86.61 0 008512 

1776 00 1782.97 1781.78 1783 21 0.004559 

FIDV area TOD widin 
l f f i  

F*wdc * Chl 

Paradz6e Y O I ~  ~ e a n i  1 1 83 
Pa~%dlse Wash R u s h  1 1.83 

Paradise wem R C ~ G ~  1 1 65 
Parldlle Wash Rlach 1 1.65 

Pdildi(ie lash 1 1.54 
Parrdise wa9h ~eesh i 1.51 

P-adzas mash Reach i 1.46 
Parddlos Hash Reach 1 1.46 

Paradise wash ~ r a c h  1 1.37 
Parirdlse naeh R*acn I 1.37 



Paradire Wash Reach 1 
Par.b,re Yanh R e r h  1 

Parldlse Mash Reach 1 
Paradise Wash Reach 1 

Paredlae Mash Reach 1 
Paradise *.ah Reach 1 

Paradise W.eh Reach 1 
Paradl.8 Wash Reach 1 

Paradrre Wash ~ a a c h  1 
Pandxae riaah  each 1 

Paradise Wash Reach 1 
P a n d i s e  Wash Roach 1 

ParadlBe Wash Reach i 
PaIadlSe Wash Reach 1 

Paradxse naah ~ e a d l  1 
Paradise Wash Reach 1 

P11*061se Wabh Ream 1 
Panadire lash  each i 

Paradise Wash Reach : 
Pqradlae Wsah ReaeC 1 

noache wash ~ e a s h  la 
Rprche Wash Reach La 

APBche Wash :each 2e 
Apache Wash Reach l a  

iipache Wash Reach la 
apache Hsrh RaacC. l a  

Apache Wash Reach la  
lipache lash Reach la 

lipache Wash Reach La 
Apache Warh Reach 1. 

Apache wssh  each l a  
Apache Wash Reach l a  

apache Wash Reach la  
Apache Wash Reach l a  

Apache wash Rsash la 
Apache Wash Reach l a  

AP0cht *ash Reach li 
Apachr Hash Aewh la  

lipach* wash Reach l a  
Apache Wa9h Reach 11 

Apache wash Reach la 
Apache Rash Reach 1- 

Apache Wash Reach la 
lipache Wash Rhach la 

lipLpachr nsah Reach la  
Apache Wash Reach la  

Apaehe Wash Reach la  
lipache warn Reach l a  



Apilchm Wmrh Reach l a  6.56 
Apache Wash Reach l a  6.58 

Apache Wash Reach la 6.5 
apache l u h  Reach lo 6.5 

**=he Wash Reash 1. 6.43 
Apache Warh Reach la 6.43 

Apache wash Reaah 1. 6.32 
APaebc Wash Reach l a  6.32 

Apache Haah Beach la 6.25 
Apache Wash Reach la 6.21 

Apache Walh Reach 1s 6.16 
Apache Hash Reach la 6.16 

Apache Maah Raach la 6.09 
Apache warn  each l a  6 .09  

Apache Wash Reach l a  6.01 
Apache Wash RceCh l a  6.01 

Apache wash Reach l a  5.92 
Apache Wash Reach l a  5.92 

Apache Wash Rsach la 5.83 
Apache Wash Rsach la 5.83 

Apache Rash Reach la 5.76 
Apache Rash Reach 5 1.76 

Apache Wash %each 13 5.66 
Apache Wash Reach 1. 5.66 

Apache Wash e a c h  l a  5.64 
Apache Hash Reach 1. 5.61 

AP'P'ChG Wash Reach la 5.57 
Apache WaQh Remch l a  5 . 5 7  

Apache naah M a c h  l a  5 . 4 8  
Apache wash Reach 2. 5 . 4 8  

Apache Wash Reach 11 5.36 
Apache Wash Reach la : . 3 B  

~ p a c h e  warh b a c n  ia 5.31 
Apache Wash Pd.esCh 1. 5.31 

Rpacho Wash Reach la 5.21 
Apache Wash Reach l a  5.21 

lipache Wash Reach la 5.15 
apache Wash Reacn la 5 . 1 5  

Apache Wash Reach l a  5 . 0 9  
Apache Wslh Beach la 5 . 0 9  

Apache *ash  each in 5.03 
Apache Wash Wach la 5.03 

Apache Wash Xeech la 4 . 9 6  
-ache wash neash l a  4 . 9 6  

Apache Wash ncach l a  4 . 9  
Apache W*3h Reach l a  4 . 9  

Apache wash  each l a  4 . 8 2  
Apache wash neath la 4.82 

Apache Narh Reach l a  4.7s 
Apache Wash Reash 1. 4.78 

Aplche Wash West Channel 4 . 7 6 4  
Apache Yssh Welt Channel 6.741 

Apache Warh west channel 1.722 
Apache Wash Wart Channel 4.722 

Apache Yarh Y s r L  CMnnel 4.655 
Apache warh Vest channel 8.655 

Apache Wash Wesf Channel 4.499 
wip'che wash west channel 4.1199 

Apache Wash West Charnel 4 . 3 1 1  
Apache Wa9h Yest Channel 4 .311  

Apache Wash West Channel 11.233 
Apache Wash Wesf Channel 4.233 

lipache wash west Channel 4 . 1 1 1  
Apache wash West Channel 4.111 



Apache wash 
Apacnr wash 

-.=he wash 
Apachr Y..h 

Apache mash 
Apache WiDh 

Apache Wash 
Apache w e m  

Apache Wash 
Apache Yll*h 

Apache *ash 

Apache Uaah 
Apache Yaah 

Apache Warn 
Apacbc Y1.h 

Apache Wash 
Apache wash 

Apache mash 
Apache **en 

%.ache wash 
Apache Wash 

apache Wash 
-ache w w n  

west Channel 4.055 
Yeat Channel 4.055 

Reach it, 4 7, 
Reach lb 4.74 

Reach 1b 4.65 
Rasch 1b 4 65 

Reech lb 4 6 
Reach lb 4.6 

Reach ib 4.58 
Kesch ib 1.58 

Reach ib 4 575 

Reach ib 4 56 
Reach ib 4.56 

Reach lh 4.49 
RseEh lb 4.<9 

Reach ib 4.4 
Re-8 ib 1 4 

Reach Ib 1.31 
Re*& ib 4 . 3 1  

Reach ib * 23 
Reach ib 1.23 

Reach lb 4.22 
reach lb 4.22 

Apache wash 
Apache Walh 

Reach ID 4.11 
Reach ib 4.11 

Apache Wash 
Ap-ChE Yaah 

REaCh ic 3.96 
Reach Ic 3.96 

Reach I< 3.86 
Reach ie 3.86 

Reach ic 3 7' 
Reach IC 3 7 8  

Reach 1c 3.75 
Reach 1C 3 75 

Reach 1c 3 65 
Beech ic 3 61 

&each ir 3.6 
Reach lc 1.6 

Reach l c  3.52 
Reach ic 3.52 

Apache wash 
Apache Wash 

apache Wash 
~ p a c h s  warn 

Apache Wash 
Apache Wash 

*p.che Wash 
**=he Wash 

%ache warn 
Apache warh 

Reech 1r 3 48 
Reach lc 3 48 

Apache Wash 
Apache Wash 

Apache Wash 
Apache Wash 

Rearh 1c 3.21 
%=sch ic 3.21 

Reach lc 3.13 
Reach 1C 3.13 

Reach 1c 3.07 
Reach lc 3.07 

ReaEl, 1C 2 97 
R E ~ c I I  1~ 2.91 

Apache wash 
Apache Wash 

Apache wash 
Apache wash 

Apache ualrn 
Aposhe Wash 

*ache wssn 
Apache *.,h 

As'ache W**h 
Apache Wash 

Apache Wash 
Apache Wash 

WLIC~B wash 
Apache wash 

Reach lc 2.92 
Reach 1c 2.92 



Aparhe Wash Reacn 2 
Apache wash Reach 2 

-ache Wash  each 3 
*.=he W.*h Rc.ch 3 

Apache Wash Reach 3 
Apache warn h w c h  3 

Apache wash Rc.ch 3 
Apache Ymsh Reash 3 

Apache wash Reach 3 
Apache Yarh ~ ~ a c h  3 

Apache Mash R-ch J 
Apache Waah Reach 3 

hpachs uarh Ream 3 
*+=he wash Reach 3 

Apache Wash Reach 3 
Apache Weah Reach 1 

Apache Wash Reach 3 
Awche wash Reach 3 

Apache wash Reach 3 
Apache Wash Reach 3 

Apache Waah RDIC~ 3 
Apache wash Reach 3 

Apache Wash Reach 3 
Apache W..h Reach 3 

Apache Wash Reach 1 
APsCha Yarh Rcach 3 

apache Wash Reach 3 
lipactre Werh Reach 3 

Apache Wash Reach 3 
Lpache WAsh Reech 3 

apache Warn Reach 3 
Apache wash  each 3 

lipache wash Reach 3 
Apache wasn neath 1 

Apache wash Redin 3 
Rpache sash  each 3 

Apache wash Reach 3 
Apache warh Reash 3 

Apache Wash Reach 3 
Apache Wash Reach 3 

Apache Wash Xe.ch 3 
w c h e  warn ~ a a c n  1 

Apache rash M a c h  3 
Apache Wash Reach 3 

*ache Wash %each 3 
Apache Yarh Reach 3 

Apache Wash Reach 3 
Apache wash Reach 3 

Apache sash Reach 3 
Apache Wash Reach 3 

Apache wash Reech 3 
lipache wash Reach 3 

Apache Wash Ream 3 
Apache (lash ~ e m c h  3 

Apnch. warn R-ch 3 
+acne varh Resch 3 

**=he mash Re.ch 3 
Apacha Waah Relch 3 

Apach* Wash Reach 3 
A P ~ C ~ C  Wash Rssch 3 

Deasrt Hills Uaa Reach 1 



Desert "lll* *as Reacn I 

De.ert Hill. *.a Reach 1 
Desert Hills Y.S Reach 1 

Desert Hllla War arach 1 
Desert iiill. war Reash 1 

Desert Hill, *a* Reach 1 
Desert "Ills *.a Reach 1 

~ e s a r t  HLIIS war   each 1 
Desert Hill, war Reach 1 

D.SClt "Ill. was *each 1 
Desert Hlll3 war Reach 1 

nmrert Bill3 was Reach 1 
Dear re  ~111s m a  ~sach 1 

Deasrt Hill, uar Reach 1 
Desalt Hill* was Reach 1 

Desert HlllS Was Reach 1 
Desert  nills was  each 1 

Desert "Ill. was Reach 1 
Desert ~ 1 1 1 s  war R C ~ C ~  1 

LRRMIS UIWIlNGS RIlD NOTES 
Eirots Warnings and Notes far Plan : A 1  PDS 

Riuei: Desert Hills Was Beach: Reach l RS: 0.99 Proflle: 100-year 
Warnm4:The energy loss wan greater than 1.0 f r  10.3 ml. betwen the cvrrent and previous cross 

the need far additlonnl crorr  r*ctions. 
RIYCI: Desert Hllls Was Reach: Reach 1 8 5 :  0.99 Profile: lO0yi encr 

warning:~he energy losr was greater rhrn 1.0 cr 10.3 ml. b e t r e n  the current and previous crafa 
the need for additional crass rccrlons. 

warn2np:~he parlibollc search method taxied to converse an crltlcil denrh. ~ h c  oroaram rill tru . . 
=lice/sesnn: merhod m find criilcal depth. 

Rlver: Desert Hills war Reach: Rescb 1 RS: 0.90 Profile: 100-year 
warn~nq:~he enrrqy lass was greater than 1.0 fr 10.3 m). between the current and pieviau. crorr 

Lhe need for additional cross rectlons. 
R~wer: Desert Hiilr Was Reach: Reach 1 RS: 0.90 Profile: 10Ovr encr 

Yarnlng:The energy loss was greater t h m  1.0  cr 10.3 m l .  between the current and previous crorl 
the need tor additional cross seci1ona. 

RAver: Drberi Hlllr Was Reach: Resch 1 RS: 0.81 Profile: 100-year 
Wainlng:The enerqy loss was 91eare1 than 1 .0  rt (0.3 ma. heiwaen the current and prcv%ous crass 

the nesa f o r  U d > i i O " * l  cross recrlona. 
Rlvei: Desert Hills War Reach: Reach 1 R5: 0.81 Profile: lOOvr ener 

~ ~ ,~ 
Yarnrng:The energy l e a a  war greater than 1.0 ff 10.3 m,. herween the current and previous crass 

the need far additlonil cioss rcctians. 
River: Desert "ills Y a l  Reach: Reach 1 S :  0 . 2  Profile: 100-year 

narn1ng:~he energy loss was greater than 1.0 1t 10.3 nl, between the current and pxevrons cross 
?he need for additional SrO.. ..CtlOD.. 

River: Desert Hills Waa Reach: Reach 1 R5: 0.72 Proflle: looyr encr 
Warning:The energy loas was greater rhan 1.0 fe 10.3 m l .  between the current and previavs cros* 

the need far addltion.1 cross asctions. 
Rivl)i: Ue3ert Hi115 War Reach: Reach 1 85: 0.64 Profzle: 100-yoar 

warninq:~he energy loss war greater =hen 1.0 ft 10.3 m i .  between the currenr and previou. c r o r r  
the nard far additl0n.l cross 3cctians. 

Rlver: Dercrf B i l l s  Was Reach: Reach 1 RS: O,6 i l  Profile: IOOyr cncr 
warning:~hc energy ioas war greater than 1.0 ft 10.3 n). b e t w e n  the curronr and nrevlou, cross 

~ ~~~ 

th; need ~ai~iddirional irors sections. 
~iver: ~ e s c r t  sills was Reach: Reach 1 RS: 0.56 Profile: loo-year 

nsrning:~he cnergy ioar was greater than 1.0 ft 10.3 mi. brtvran the current and prrvlous cross 
me need for additional cross sections. 

River: Desert Hillr War Reach: Reach 1 RS: 0.56 Profilc: lOOyr encr 
Warning:~he energy loss wen greiter rhan 1.0 ft 10.3 a). betreen the current and previous crosl 

the need €01 additional croas s.ctionil. 
Warning:The parabolic oearch method failed t o  convezge on critical dspth. The piogrm wxil try 

rlice/srcant method Lo rind ciifical dspth. 
Rlver: Desert llills Yes Rsach: Reach 1 RS: 0.48 Profile: 100-year 

#arnlnq:Thr cnergy 10,s was gieafcr thin 1.0 ft 10.3 .I. between the current and previous cro3s 
the need for edditiona1 cr0.o sections. 

wver: Desert "ills us. neach:   each 1 RS: 0.48 Profile: loovr ensr 
warning:Thc energy 10.3 was greater rhan 1.0 it 10.1 m i .  bsfwlen-the current and previous crass 

the need for additional cross section,. 
~iver: Dercrr ~111. was ~each: ~ea'each 1 RS: 0 . a  ~rofiie: 100-year 

Wdmln9:Thc enetqy 10.3 w a r  greater fnan 1.0 fi 10.3 m). belreen the current and previous cro.8 
m e  n e d  tor additional cross ~ections. 

River: Desert Hills War Reach: Reach 1 R5: 0.40 Profile: lOOyr enci 
Warn1ng:The enerqy loss was greater than 1.0 ft 10.3 ml. between the currant and previou. cross 

the need fax additional cross acctionr. 
'8arninq:Tha pazabolic sssrch method failad to converge an critical depth. ~ h t  proqim wiil try 

slice/eecanf mthod t o  flnd critical depth. 
RiYcr: Delerr Hills Uss Reach: Rcach 1 RS: 0.31 Profile: 100-mar  , ... 

tiarnmg:~he conveyance ratlo lupsrrem conveyance dlv~ded by dewnstrean conveyance) is lesl thai 
This may rndxcare the need for additAone1 cio3o sections. 

warninp:~he cnergy 101s was 9rent.r than 1.0 ft (0.3 .I. berueen the curienr and pravlovs cross 
the need for aMILional cross reciion.. 

River: Desert Hills Yar  Reach: Reach 1 RS: 0.31 Profile: iOoyr encz 

section. ~ h ~ s  nay indxcatc 

SeCLlon Tntr may Lndlcare 

the cross sscrlon 

leccran. Ihlr may indicate 

section. This miry indicate 

section. This may indicate 

section. r his may indicate 

sect~on. Thlr may Indieare 

section. I ~ L S  may indlcare 

section.  his m y  indicate 

section. This M y  indicate 

I ~ C L ~ M .  =hi= may indicate 

section.   his nay indicate 

the cross section 

secrion. This nay indicate 

sectien. rhla nay indicare 

section. This m y  indicate 

aactian.  his may indicate 

the CIOI, *ecrwn 

1 0.7 or  greater than 1.4. 

aection. This nay indicate 





the need for additional cross section,. 
"arnin.g:During the standard *rep iferaCLons, "hen the arsuned warer surface was set equal to critical deprh, ?he calculated 

water rurrsce came bmck b e l a  critical deprh. ~ h l s  ind~catea Lhlr theis is nor a valid rubcritical a n n n r .  m e  
Program defaY1L.d 10 CrIIICa1 depth. 

River: m c h a  Wash Reach: Reach la RS: 7.36 Profile: lOOyr encr 
uamxnq:~he velocity h e ~ d  has changed by more than 0 .5  f r  (0.15 .I].  hi, nay indicate the need for additional cxosr sections. 
warnlng:~he canveyancs ratlo tuprrream conveyance divided by domstrevn conveyancei is less than 0.7 or greater than 1 .1 .  

This may indICaLC the necd for additional cross sections. 
Wa2ning:The cross sectLon hid t o  be extended uartically during thc critical depth calculations. 
waininii:The energy lass was gresfci than 1.0 f f  10.3 mi. between the cvrrenr and pravious cross aection. This may indlcatc 

the n e e  f o r  addltion.1 cross section,. 
w.rn~ng:~he parabolic r.azch method failed t o  converge on crrtisal depth. m e  program W ~ I I  try the cross section 

rlics/secant merhod t o  find critical dsprh. 
River: Apache Wash Reach: Reach 1. RS: 1 . 2 8  Profile: 1DO-year 

*arning:'ihe vsloei iy  head nas changed by more fhan 0 . 5  ff 10.15 nl. ~ h i l  may indicate the need for additional crgas ~ecttonn. 
Yarnlng:TBs conveyance ratla lupatrsam conveyance divided by bornstrean conveyance1 is lea8 than 0 .7  e i  greater than 1.4. 

This may lndlcate the need tor additions1 crora sections. 
warnmg:rhe.enerqy loss war greater than 1.0 tr 10.3 mi. bervsrn the svrrent and previous cross aect~an. =his msy indAcate 

the need far a6dition.l cross sections. 
River: Apache Mash Reach: Reach 1s IS: 7 . 2 8  Profile: lOOyr cncr 

Yarnlng:The velociey head has changed by mare than 0.5 fL 10.15 mi. This may indicate the necd for additional cross sectxonr. 
waminq:~he conveyance ratio iuprtrem c~nveyance divided by d a m a t r a m  conv~yancci is iesr than 0.7 or greater than 1.1. 

This nay indicate the need far Wdditicm.1 cross sectiona. 
Warnmg:The energy lots v.3 greater fhan 1.0 ft 10.3 ml. between the current and previous cross rssrion. rhis i u y  indicate 

the need for additional crors rectimr. 
RIVCI: ApaChE Wash Reach: Reach i a  RS: 7.11 Profile; 100-year 

warnlng:The energy lass was gresrer rhan 1.0 ff 10.3 mi. between the cvrrenr and p~evious crass section. This may indlcafe 
the need for odditlonal cross rsc21~ns. 

Rlvei: Apache Wash Rcach: Remch 1. RS: 7.17 Profile: lOOyr encr 
Ylrn1np:The energy lass uar greater rhan 1.0 fr 10.3 al. between the current and previous cco35 aection. Thir nay indicate 

the need for addlrional cross occfiana. 
River: Apache Wash Reach: Leach la RS: 7.08 Profile: 100-year 

Warnins:The velaclfy head has changed by more than 0.5 fr 10.15 nl. Thir iosy indicate the need for additional cross rect~ons. 
iiarning:~he ensiqy loas uaa greater than 1.0 fr 10.3 mi. herreen the current and prevlovs crorg r e c i ~ o n .  ~h.3 may indicate 

m e  need for additionai cross sections. 
River: hpache Wash Reach: Beach 1. RS: 7.08 Profile: 100yr ensr 

~ a r n ~ n g : ~ h e  enerqy loss was greater fhan 1.0 f f  10.3 mi. between the current and prevlaus crass section. Tnir may l n d ~ c a t e  
the need for addltian.1 crass rect2ona. 

Rlvcr: Apache Wash Beach: Reach 1. RS: 6.98 Profile; 100-year 
warn1ng:The conveyance rafra lvprfrem conveyance divided by doYnstre*m convcyancei is i e r r  than 0.7 or greater than 1 . 4 .  

This may lndicsre the need far additidmi cross sections. 
w a r n l n ~ ~ h e  energy less was greater than 1.0 ft 10.3 n,, between the current and prevmua cronr section. ?hi= m y  ~ndlcare 

the need for addirlonal cress sectlofir. 
Llver: Apache Wash iieach: Reach la RS: 6 .98  Proflie: l O O y r  encr 

Warnln9:The cross recrlan had io be extended vertically during the crltiral depth calculatlana. 
warnlng:~he energy lass was greater than 1.0 f f  10.3 m i ,  between rhe currenr and prev~ous crosr rectlen.  his may indicate 

the need for addltianal cross SeccionP. 
wsmlnq:lne pa~aboilc seaich method failed t o  converqe on crliical depih.   he program will cry the cross a e o t ~ a n  

rlice/.ecani method to f i n d  ciltAca1 depth. 
Rrver: Apache Wash Reach: Reach la R5: 6.9 Proflle: 100-year 

Warn1ng:The velacicy head has changed by nore rhsn 0 . 5  CI 10.15 m,. This may indicate the need far additional crosl recfronr. 
warn~nq:~he conveyance ratio lupri ieam conveyance divided by downstream conveyaneel i r  leas then 0.1 or greater rhan 1.4. 

This may rndlcare the need tar additional cross rectlonr. 
wa~ning:~he ensrqy lass was greater than 1.0 ft 10.3 mi. between the current and prevrovr cross section. ~ h l r  may ~ n d ~ ~ a r ~  

the need far addlrional crosr aactions. 
m u e r :  Apasne wash ~ e a s h :  ~ e s c h  la RS: s.9 erof~le: iooyr ence 

~ a r n i n g : ~ h e  crass section had ro be axtended vertically during the cirticai depth caicuiat~ons. 
wazn>nq:~he energy loss was greater rhan 1.0 ft 10.3 n). between the currenr and prsvious crosr section. ?his m y  lndtcate 

ihe need for addit~onal crass recrfonr. 
Warnin9:The parabolic rearch method failed t o  converge on critical depth. The pro9r.n rill try the crass .sctlan 

rli:e/secani method Lo find critical deprh. 
nhvai: ~pache wash e a c h :  &each l a  RS: 6.8 ~rofile: 100-year 

Wamin4:Ihe velocity head has changed by more rhan 0.5 f t  10.15 - 1 .  Thi3 nay indlcarm rhe need tor additional c iaas  sactlonr. 
Wsmlnq:Tnr energy loss war greater than 1.0 f t  10.3 mi. betusen rhe current and previous cr~.s ~ecrlan.  his may rndicate 

the need for additional cross Secflonr. 
River: Apache Wash Beach: Reach la RS: 6.8 Profile: 10ayr encl. 

irarnln9:The energy less war gresrer than 1.0 tr 10.3 mi. between the currenr and previous crosr section. rhir m y  indicate 
the need for addlfionrl cr.., ,ecti.nr. 

Liver: Apache Wash Xssch: Rcach la RS: 6.11 ?=.file: 100-year 
Warnln9:The energy loss uar greater rhan 1.0 f r  10.3 mi. batvcen the mrrenr and prevlovz crorr section.  his nay indicate 

the need far additional crosr sections. 
River: Apache Yarn Reach: Rssch 1s RS: 6.71 Protlle; 1OOyr enci 

Wsrning:The energy loss war greater than 1.0 ft 10.3 nl. between the current and previous crosr section. ~ h l r  nay  xndicate 
the need fmr sdditional croar rccrionr. 

River: Apache Yarh Reacb: Reach Is R5: 6.63 Profile: 100-year 
Yarning:The energy cymatlon could not be balanced within the speclfird number of iteraflons. The program selected the water 

surface that had rhe leas? m u n r  of error between coputsd and assumed ualucs. 
Yarninq:The energy loas rrr gresfer than 1.0 ft 10.3 m). between the current and p r e v ~ o u s  croaa arction. This m y  indiate 

the need for additional cross aection.. 
Wirrnlng:DUrmq the standard step iterations, when the aasvnrd water surface was set equal to crzcical depth, the calculated 

wafer surface came back below critical dr~th. T N s  lndlcrtcs that there is not a valid subcrlrical answer. The 
program defaulted Co CrIZiCa1 depth. 

River: Apache Hash Reach: Reach la RS: 6.63 Pmfile: 100yx encr 
warning:~he energy loas war greater than 1.0 ft 10.3 m1.  beteen the current and previous cross rection.  his nsy indicate 

Lhe need for additional o o r s  rect1anr. 
Rlver: Apache Yarh Reach: Reach l a  RS: 6.58 Profile: 100-year 

uazning:~he energy 1o.r was grea~ei fhan 1.0 f f  10.3 mi. between rhe currenr and previous crora section. This may Indicate 
the nerd for additlonal cmss sections. 

River: Apache Mash Reach: Reach la RS: 6.58 Profile: 1OOyr encr 
Uacning:Tha craS9 secfzon had t o  be extended vertically durlng the critical depth =aiculationr. 
uarning~rhe energy loas was qreacer than 1.0 ft 10.3 mi. between the current and P I ~ U ~ O Y I  cro9s section. mi. may indicate 

the need for addlrionsl cross secriona. 
warninq:~he parabolic search method failed ro converge on critical depth.  he program will try the cross aectian 

ollcelrecant method t o  find ciltical depth. 
River: Apache *ash Reach: Reach la Rl: 6.5 Prafile: 100-year 



*-nm(i:Thc energy equafmn could not be balanced uifnin the specified ninbcr of iterations. The program selected the rarer 
surface rhet had the least amount of error hetween cowuted and assusre vslucs. 

Warnlng:Thl veloclty head has shsngrd hy nore than 0.5 tt 10.15 .I. Thlr m y  indicate the need Lor additional c r w s  sectlooa. 
Yarnin9:me conveyance rarza luprrreul conveyance divided by domstream convcysncel 1. iesa than 0.7 or greater than 1 . 4 .  

lhls may indicate the nerd ror additiomal cross sections. 
Warnin9:The energy lass r.8 greater than 1.0 ft 10.3 rl. hsrv~cn the current and previous cress sectxon.  his m y  ind~catc 

the need for addlrianrl cross sections. 
Warnin9:l)uring the rrandard step iteration=, when =he assumed water surface war set equal to critical depth. the ealculatsd 

wetar surface came back below critical depth. This 1ndicaC.s t h a t  there ia not a valid suhcrltical ansvcr.   he 
program defaulted to crirlcal depth. 

River: *ashe wash ~ e a c h :  neath la RS: 6.5 ~ r o f u a :  looyr 
warning:~he cio=s .action had t o  be extanned vertically durxng the crarica~ depth calculationr. 
Ya~ning:Tha energy loss war  sraaier ihen 1.0 ft 10.3 m1. betseen the current and previous ciosz sectton. ~ h i r  nmy indicate 

rm need for addltr0n.l cross .acri.n.. 
*rrning:IDe Parabolic SBarch method failed to converge on critical depth. The program will fry the cross secrlon 

slicelrccanr method t o  find critical depth. 
xzvei:  Apache wash ~ e a c h :  Reach la 8s: 6-43 Profile: 1w-year 

weming:lhe velocity head has changed by mare than 0.5 fc (0.15 m l .  Tnls nay indzcatc the need for additional cross sectlDna. 
*arning:The conveyance ratio lupstrsu conveyance divided by downstream cornry.ncr1 is less than 0.7 or greater =han 1.9. 

Thrr may indicare rhr  need for addirlonil cross rections. 
Warn2ng:The energy lass was Greater than 1.0 ft 10.3 mi. between the currcnr and previous cross rection. ~ h i r  may idicate 

me need f o r  additional cross sections. 
River: Apache wash ~each: Reach l a  RE: 6.43 ~ r ~ f i l ~ :  iooyr 

wirning:The cross section had to he cxtended vartxcally during the critical depth calculaiions. 
*aining:The energy loss was weater than 1.0 it 10.3 m 1 .  between the currant and prevrous cross section. ~ h l s  m y  indxsa~e 

the need fer addlrional cross oecti~nr. 
warning;~he parabolic rearch methnd failed to converge on criflcai depth. =ha piogrm rill cry the c x o ~ s  s r s ~ i ~ ~  

rlicr/secanf method i 0  flnd critical depth. 
RIVFr: Rpache Wash Reach: Reach la RJ: 6.32 Prefilr: 100-year 

Y a ~ n ~ n g : ~ h e  energy cqvarlon could not bc balanced within the specifiEd nvaber of ifarstxons. me progra. used crlt~cal depth 
fox the wafer surface and continued on uxth the calculations. 

Warnmg:The velocity head has changed by nor* than 0 . 5  ff 10.15 nl. Thir msy indicatr the need for additional crora seciians. 
*Iming:The conveyance r a t l a  luprtrem cmveyancc divided by dewnsfrem conveyancel is less than 0.7 or greater than 1 . 4 .  

This may indicate the need for additienal cross srctions. 
*aining:Phe energy loss war greatex than 1.0 ft 10.3 ml. betwean the current and previous cross rectlon. rhss hay indicate 

%he need far  addltlon.1 cross sections. 
Warning:During the standard step itaracianl, when the assvlnsd rarer surface war set aqua1 to critical depth, the caicu1ar.d 

water surface sane back below critxcal depth. Thrr indicares thar there 1s nor a valid rubcrrtical answer. I ~ E  
PmVrdrn defaulted TO critical depth. 

Rlver: Rpache Wash Reach: Reach la RS: 6.32 Profile: 10i)yr enci  
warninp:The cross sectLon had ee be extended vertically during the critical depth calcuhtions. 
Warn1ng:The energy 103s war graarer than 1.0 ft (0.3 m i .  betusen the current and previous cioas rect~an. 7h.s nay lndlcata 

the need tor addiclanal cross sections. 
Warning:The psrabollc search method faxled to convecgc on critical depth. The program vxll try the crosr section 

Illce/re;ant lethad cc flnd critical depth. 
Rlver: Apache wash Reaeh: Reach la R5: 6.25 Profile: 100-year 

Warnlng:~he Yelci:tr head ha= changed by mace than 0.5 f r  10.15 .I. Ihlo nay indicate the need for addrrlonal cross rectlons. 
Warnrirp:The conveyance ratlo lupscrem conveyance dlvlded by doartrean conveyancei is ieor than 0 . 7  ~r greater than 1.4. 

 hi^ may ~ n d ~ c a r e  '.he need far addlrional m o s s  secrlons. 
Warn1nil:The energy lass was greater than 1.0 fi 10.3 m l .  between the current and previous crorr sectlo". ~ h ~ s  m y  indicate 

the need f o r  additl=n.l cross sections. 
Rlver: Apache Wash Reach: Reach Is RS: 6.25 Profile: lOOyr ancr 

Warning:The crnoeyance ratio lvprfrem conveysncc divided by d o m r r r e m  conveyance1 is less than 0.7 or greater thsn 1.1. 
This nay ~ndicare the need t o 2  additional cross sections. 

YaInlng:The eneiqy lorr war wearer fhan 1.0 ft 10.3 .I. between the current and previous crorr ~ectxon.  his may indicate 
the need far rddlti.n.1 crora aectionr. 

Rlver: Apache Wash Xeach: Reach la l lS :  6.16 Profile: 100-mar 
Warnmg:The energy equation could not be balanced within the .pacified nvaber o f  iterations. The prcgran used crirical depth 

for the water aurface and conrlnvad on with the salcularxons. 
Uarnlng:The veloclt~ head Dar shanwd by nore than 0.5 fr 10.15 ml. rhls may lndlcate the need for additional crass aectionr. 
waming:~hd conveyance ratio lupst~sam conveyance divided by domltream conveyance) is less than 0.7 or greater than 1.4. 

Ihxs  may lndlcate the need for addltionnl cross rectlon.. 
wsrning:ms energy 1055 was  greate~ than 1.0 It 10.3 m1. between the current and previous cross asceion. ~ h l s  may lndlcace 

the need tar additlonal crorr sections. 
Yarning hiring =he s~andard step iteiatlons. when the arsunrd water surface was set equal to crlrlcal depth, fhr calculatsd 

rater svrfrce came back below crxticai depth T ~ L S  indrcefes that there i s  not  a rubcizt~cal answer rhe 
P r a q i m  defsuired Lo crlrlcal &nth 

Rlvez: Apiche wash Roach: Reach 1. R;: 6.16 Pzofile: looyr encr 
WPTnlng:rhe conveyance ratlo Iupsrrea. conveyance divided by drnmlrroam conueyancei is i e r s  than 0.7 or grsaeer fhan 1 . 4 .  

This may indicate the need for additional crass aectionr. 
*aTninq:The cross secflon had to br cxtanded vertically durlng the critical depth calculetiona. 
warning:The energy lorr *a* greater than 1.0 it 10.3 ml. between the current and prevxovs cross arctlan. ?his nay inexcat= 

tho need fos additional cross aecriana. 
Yarning:Tht parabolic search nerhod failed to converge on crllical depth. The program rill try the crass section 

slica~sccanr methad t o  f ~ n d  cr~tic.1 depth. 
River: Apsche wash ~each: Reach la RS: 6.09 Profile: 100-year 

W=zning:Thr cwweyance ratio 1upstre.o conv=Ysnce divided by domstrcan conveyance1 is less than 0.7 or gzearer thsn 1 . 4 .  
This may indicate ths need far ~ddirional srors secrlons. 

Yamin9:The energy loss war greater than 1 . 0  fr 10.3 .I. between the curzenr and previoul crass sactron.  his may indlcite 
the need for additional cio.. sections. 

River: Apache wash Reach: Reach 1. RJ: 6.09 Plofilc: lOOyr encr 
wsrnin9:The cross secflon M d  t a  hr extended vsitically during the critical depth c a ~ c u ~ ~ t i ~ ~ ~  
narnlng:The energy lor6 *as qmatcr than 1.0 ft 10.3 mi. heeveen the current and previous cross saction. ~ h l s  m y  indicate 

the need for addltlional cross sections. 
Narning:The parabolic search nsthod failed to converge on critical depth. The pzagrra vlll try the cforr section 

alicrlrecsnr method to fxnd critical depth. 
Rlvcr: Apache Uosb Reach: Reach i a  RS: 6.01 Prafile: 100-year 

Ifarnin9:The anergy loas was greater than 1.0 ft 10.3 ml. beCrcen the cvrrenr and previous c i o s l  section. This may indicate 
the need far additlonal cross aecrions. 

River: Rpache Wash Reach: Raach 1. RS: 5.01 Profile: lODyr encr 
larning:The craaa section had to he extended vertlcslly dvrrnq the critical depth caicuhr~onr. 
Yarning:The energy lea, war greater than 1.0 f r  10.3 .I. between the current and previous cross section. TDIS m y  lndicare 

the need far addltlonal crara ssctionr. 
Yarnin9:The Parabolic search nerhod Called Lo converge en critical dmth. The program will try the crosr section 

SIIcelsecanL method ro flnd critlcal depeh. 



River: Apache wash Reach: neath la RS: 5.92 ~rofllc: 100-year 
narn~ng:~he energy loss war greater than 1.0 t t  10.3 m1. between the current and prsuious crora asctlon. ~ h ~ n  aay indicate 

the need lor a M ~ r i o n a 1  Eras. aoctlons. 
ivar: Aplcbe Wash Reach: Reach 1. R6: 5.92 Profile: 190yr cncr 

*arn~ng:~he energy loss was greater than 1.0 fr 10.3 m l .  between the cvrrent and prcviour cross .actran. mi. .ay lndicare 
the nrsd for additional cro.. occtionr. 

Rlver: *ache wash nsach:  each 1. RS: 5.83 ~rofile: 100-year 
Yaming:DiYided flow CQOPYI.~ for thi3 ~ros5-s~~Cion. 
Y=rning:The energy loss was greater rhan 1.0 fr 10.3 rl. h c w e e n  the current and prev~ovs cross section. s his may indicate 

the need POI addzrlonal cross aecrlonr. 
River: Apache Wash Reach; Reach la RS: 5.83 Profiir: IOOyi enm 

Yarnlng:The crass section had to be extended vertically during the crlfical dcprh calcUlaLion.. 
Yarnlng:TnE energy loss war greater than 1.0 ft 10.3 rl. between the current and previous crors rection. ?his m y  ind5c.t. 

tho need tor additional crmss sccrlons. 
*erning:The psrsbollc search oerhc.3 failed t o  canverge on critical depth. m e  proqrvl will try the cross section 

SlIcC/se~ent method to find critical depth. 
RAver: ~pechc wash Reach: peach la : 5 .76  ~rofile: 100-year 

waminp:Ths velosity head has chlnqed by m r s  than 0.5 ft 10.15 * I .  Thls nay indicate the need fox addirlonal cross sections. 
Waming:The conveyance ratio lup~trra. conveyance divided by doomrfrsam sonveyancei ir lass than 0 . 7  or greater than 1.4. 

Thil may indlore the need i ~ r  additional cross mcctions. 
Yarnin9:The energy loas war graatcr than 1.0 it 10.3 ml. batvsan the current and previous srosn saction. r h ~ r  may indicate 

the need for add~tionsl cross sections. 
River: Apache maah n-sh: ileach la RS: 5.76 profile: 100yr ~ n s r  

w*rning:ma cross sectloo had to be axtendad vertically dvrtng the crtticai depth calculations. 
larnlng:Tbr energy loss war greater than 1.0 ft 10.3 mi. beheen the current and previous cross rection. ~ h i a  may indicate 

the need for additions1 cross sections. 
Warning:Tha parabol~c search ineched railed re converge on critical depth. ~ h s  progrm will try the cxa.r reccron 

rlicelrecanf lerhod to flnd critical depth. 
River: Apache Wash Reach: Reach la RS: 5.66 Profile: 100-year 

*arnlng:The energy equation could not be balanced within the specified n m s r  of iterations. The progn. rslected the "itei 
surfam that had the least amount of error between computed and assumed values. 

Warn1ng:The velocxty head has changed by mare rhan 0 . 5  rt 10.15 mi.  his nay ind~cate the need for addic~anal cross rectLans. 
uarn~ng:~he conveyance xaria i u p s t r ~ ~ m  C O D V ~ Y ~ I I C ~  davided by downstrem CO~YFY~IIC.I is 1.3. than 0.7 or greater than 1.1. 

T h u  nay indlcare the need for addirlonal crors aacrions. 
warning:lhr energy lass war greater than 1.0 ft 10.3 mi. between the cnrrent and previous croas recrlan.  his may xndiclte 

the need for  additlenal crors lecrionr. 
Warn2ng:Durlng the aranderd step iterations, when the assmed water svrface was set equal LO critical depth, the calculated 

water surface cme back below critlcal depth. This indlcatr~ that fhere is not a valid svbcrirrcal answer. TD* 
proqram defaulted i a  crlficai depth. 

Rlver: Apache Wash Reach: *each la R5: 5.66 Profile: iOOyr encl 
Warnmg:The conveyance r a t i o  lvprtrean conveyance divided by domarream cnnuayancel is less than 0 . 7  or greater than 1 . 4 .  

Thxs nay indiccfe the need for addirlmal cross sections. 
Warnmq:Ihe crorr section had to be extended vertically duilng the crlric.1 depth salcu~atians. 
Warnln9:The energy loss was greater than 1.0 ft 10.3 ml. betwscn the current and Prevxous crass section.  his may indxcare 

rne need for ndd~tional crors r e c t l o n s .  ~~~~~-~ 

Warnln9:The paraballc search method failed to conveiqe on critical depeh. The program will t ry  the cross recfion 
si~celrecan: method to flnd crltical depth. 

1Yer: apache Wash Reach: Reach 1. RS: 5.64 Profile: 100-year 
Warning:lhe conveyance ratio lupstreem conveyance dfv~ded by downstream c~nveyance) i p  ie.3 rhan 0.7 or greater than 1.4. 

This nay lndlcafe the need fox additlonai crors sections. 
Warn1ne:The energy lass war greater than 1.0 fr 10.3 ml. beireen the currenr and preu~ous crors seetzon. T ~ I J  may indicate 

the need for sddldlrioo.1 crass s e c ~ i o n s .  
River: *PaEhe Waah Reach: Reach 1. RS: 5.64 Proflie: l0Oyr encr 

Warn1ng:The conveyance ratla (upatrean conveyance divided by downstream conveyance) is lrsr than 0 . 7  or greater than 1 . 4 .  
This may lndlcale the need for additional crorr sections. 

warn=ng:The eneigy lass was greater than 1.0 ft 10.3 ml. between the current and previous croas saction. ~ h i r  ipay indicate 
the need far additlanal crrs. rectlonl. 

WdiTiing:The PilrabolAc Search nerhod failed to converge on critical depth. The program uzll try the cross rect~on 
1 1 1 ~ e I ~ e c a n t  lnerhod to find critlcal depth. 

River: Apache wa3h Roach: Reach l a  U5: 5.57 Profile: 100-year 
War"1ng:Dividcd flow campured for this crorr-section. 
Warning:The energy lass u.s greatex than 1.0 ft 10.3 0). berveen the current and p r a v ~ o u s  crass sctrlon.  his may xndlcate 

rhe need far addliional sr0.r secflons. 
Liver: Apache wash Reach: Reach 1. RS: 5.51 ProL~le: i0Oyr encr 

warninp:lne cross 5ecrion had to be extended vertically during the critical depth calculations. 
Yarn>ng:Ihe energy las* war greater  Chan 1.0 ft 10.3 m1. between the current and previous cross section. ~ h l s  may indicate 

the u e ~ d  for addirronal cross oect~ans. 
Warn1ng:The parabolic search nerhod failed to converge on crifxcal deprh.   he program will try the cross sectlon 

1 1 1 ~ e / s e ~ m f  method t~ find crltical depth. 
Rlver: Apache *ash Reach: Reach 11 RS: 5 . 4 8  Profile: 100-year 

warnrng:me energy loas was greater than 1 . 0  ft 10.3 m1. between the current and previous cross recrion. ihir nay indicate 
the need far ndditlansl crass ractions. 

Rluer: Apache wash Reach: Reach 1. RS: 5 . 4 8  Proflls: iOOyr enci 
Wamlng:The crors section had to be extended uritlcmlly during the critical d c p ~ h  calculat~ons. 
Wsrning:The energy loss WAS greater man 1.0 ft 10.3 ml. between the current and previous cross section. T ~ L S  may sndlcarp 

rhe need fox addlrional cross sections. 
varning:The parabolic search nathDd failed to converqe on crltlcal depth. The program vill try rhr croor section 

slice~aecant method to find critical depth. 
River: Apache Warh Reach: Reach 11 RS: 5.38 Profile: 100-yasr 

Yarnlng:Divided flow computed far this crosx-sactlsn. 
Warning:The energy loss *ah greater than 1.0 ft 10.3 ml. between the current and previous crors section. ?hi. may indicate 

the need for additional cross acctions. 
River: Apache Wash Reach: Reach 1. R5: 5.38 Proflie: lOOyr encr 

wain~ng:The cress sscrlon had to be extended vertically during the critical depth calculations. 
Warning:The energy 10.3 was greater than 1.0 ft 10.3 nl- between the current snd prsvious cross aection. ihir e y  indicate 

the nasd for additional crass 3ectlon.. 
Wainmg:Th= parabolic Search method failed to converge on crllicsl depth. The progrm vill t x y  the cross section 

rlicalaccant method ro flnd critical depth. 
Rluer: Apache Yarh Reach: Reach l a  RS: 5.31 Profile: 100-year 

Y8ming:The enexgy loss was greater than 1.0 fc 10.3 nl. between the current and Previous crass section.  his m y  indicarc 
the need for additional cross sections. 

Rlver: Apsche Warh Raach: Reach la RS: 5.31 Praflle: lOOyr rncr 
ulirnlng:~he SIOSS section had to be exrandad vertically during the critle.1 depth c a l c u ~ a t i o ~ ~ .  
waining:The energy 103s war greater man 1.0 fr 10.3 nl. between the current and prrvlous cross section. ~ h i r  may indicare 

the neod tor additional cross sections. 



Yarning:The parabol$c search method failed to converge on critical d e p ~ .  rhe program rill try me cross section 
Jlice/recant method to find critical depth. 

V'ver: Apache wash Ream: Reach I n  R9: 5.21 Protlle: 100-year 
warnzng:~he energy la=. was greater than 1 . 0  ft 10.3 mi. between the current and praviour cross aection. rhir may indrcste 

the need for sddlti.n.1 cross .ectionr. 
River: -ache Wash Reach: Reach 1. RS: 5.21 Profile: lOOyr rncr 

Yarninq:me crorr section had ta be sxtandcd verflcally duriny the ciitxcal deprh cslculations. 
8arning:rhe anargy loss was greater than 1.0 ft 10.3 m i .  barween the current m d  pravlous cross section.  his may indxcate 

the need for addlrion.1 cro.8 sections. 
Uarnin9:TDe parabolic search method failed fa convsrqc on critxc.1 depth.   he progr.a will try the cross section 

alice/secanr =thod t o  find sriricil depth. 
River: Apache warn Reach: Reach la R9: 5.15 Prafile: 100-year 

Yarnmg:The enexw laas was greater t u n  1.0 tt 10.3 mi. bsrrccn the current and previous srol, section. ~ h l r  nay indicate 
the need for addllionsl cress rcsti.na. 

Blrrer: Apache Wash Reach: Reach la RS: '5.15 Profile: lDOyr rncr 
warninp:The cross sestlon had to be sxtsndd sextiully dvring the critical depth c~lculations. 
Yarning:The snargy loss war grrlfez than 1.0 ft 10.3 m i .  between the currant and previous cress rtctirm. rhis nay lndzcafe 

the need for additional cross sections. 
Warning:Thc parabolic scsrch method failed to CDnVerge on crftlc.1 d e p ~ .  ~ h s  program will try the croas section 

sIlce/recimf acthad t o  find eclrical depth. 
Rlver: Apachc Wash Relch: Reach la RS: 5.03 Profile: 100-year 

Yarnlnp:The energy loss war greater than 1.0 tt 10.3 m i .  between the current and previous clorr section. ~ h i r  may indlcare 
the nced for .dditional cross aactianr. 

River: Apache Wash Reach: Reach la R s :  5.09 Plofxle: 100yr encr 
*arning:Thc c r w a  section had to be extandad veitlsally during the critical dsprn calculations. 
*arning:Ihe energy loss war greater than 1.0 ft 10.3 m i .  between the cvrrenr and prcrilous cross .action. rhia may lndlcDre 

the need for addltion.1 cross ssctianr. 
Yilinxng:The parabolic search mcrhod failed to converge on crlticsl depth. ~ h s  program vzll try mt cross 

SlicsirecanL method ( 0  find critical depth. 
River: Apache Uash Reach: Reach la RE: 5.03 Profile: 100-year 

warning:~hc energy 101s was greater than 1.0 fr 10.3 mi. herreen the current and previous cross section.  his may indicate 
the need for addlrlanal crolr acctions. 

Rlver: Apachc wmsh Reach: Reach la RS: 5.03 Profile: iOOyr encr 
warning:~he cross s e c t i o n  had to be extmnded vertically during the criricml depth c s ~ s u i a t i o ~ ~ .  
racnang:~he energy lass was greater than 1.0 fr 10.3 mi. between the currant and prevlavs cress section. m i s  may indLcace 

the need for additional crozs ssctiono. 
Warnin9:The parabolic seaxch method falied to converge on critical depth. The program will t r y  the ciorr section 

Jliceisecanf nethod t o  find critical acpth. 
Rlver: Apache Hash Raach: Rench 1s RS: 4 . 9 6  Profile: 100-year 

Wsrninq:lhe energy loss was greatel. than 1.0 ft 10.3 mi- bsfucen the Nrrenc and previous crorr rection.   his may ~ndlcate 
the need for addltioapll cross sect2on3. 

Rhver: Apache Wash Reach: Reach la RS:  4 . 9 6  Profile: lOoyr ancr 
Yarn1nq:Tb.e ciass secrlon had to be extended vertically durn* the critical deprh saiculations. 
WaITiin9:The energy 1355 wa. greater than 1.0 ft 10.3 ml. between the currant and prevxoun crosa .action.  his nay lndlcatc 

the need l o r  add~cional cross SecClans. 
Wsrn1ng:The p8raboiic Pearrh neihod failed to converge on critical depth. The program will try the cross secrian 

sliceirecant method ro flnd critical deprh. 
S ~ Y ~ T :  -ache wain s c a ~ n :  =each 1. RS: 4.9 profile: ioo-year 

wsrnlnq:The enerqy loaa  was greater than 1.0 fr 10.3 m1. between the cvrrenr and prev~auo cross sectlah. T ~ I S  may indicate 
the need for addlr~anal cross reciianr. 

River: apache wnm Reach: Reach la RS: 4.9 Profile: looyr encr 
Wdrnlng:The cross section had ro be exrended vertically during the crxr~cal deprh calcu~arians. 
Wa:nmg:The energy lass was greeter than 1.0 fc 10.3 ml. betwen the current and previous crosa section. ~ h l s  may indlcace 

Lhs need for addltionil c i o r r  sactionr. 
Warning:Ihe parabollc rearch method failed to conveIge on critical depth. The Program will try the cross section 

511ce/9ecant method io fmd critical depth. 
R1Yer: Apache Wash Rench: Reach la RS: 4.82 Pioflle: 100-"ear . ~~~ 

Warnlng:The conveyance rario IuPStiem conveyance d~vxded by down4tr*am cnnveyancei is 1s.. than 0.7 or greatex than 1.4. 
This may indicate the need for additional cranr sectxonr. 

Wamlng:Thr energy loss was greater thu, 1.0 fr ( 5 . 3  m , .  between the current and pzeuiou= cross section. ~ h i r  may ind~sare 
the need for additional cross sections. 

River: Apache Uash Reach: Reach 1. RS: 4.82 Profile: looyr encr 
Yarning:Th= conveyance ratio lupsrrean sonveyance divided by downstream canvayaace, is less than 0.7 o r  greater rhan 1.4. 

 his may indlcare the need for additional moss nections. 
Wainlng:The energy loss was greater than 1.0 f r  10.3 mi. beereen the current and prsvlovr cross SectLon. rhis nay indicate 

the need far additional cross sect~ona. 
RIVer: Apache Wash Reach: Reach l a  RS: P.78 Profile: 100-year 

Warning:& flov splxt war encountered. ~ h t  progr.m first calculnfed the menen~un of both channels below the junction. ~n 
energy balance was performed srross the )unCtlon from the stream uith m e  hlghesr momentu. domsrrean to the sectlon 
up.t*ean. 

Yarnln9:The energy 103s was graster than 1 . 0  ft 10.3 mi.  bervaen the cvrren~ and P ~ E V ~ D V S  CXOSE S C C ~ ~ O ~ .  ~ h i g  msy indicate 
rhe need for iddit~onal crorr a~ctions. 

Rivcr: Apache Wash Reach: Reach 1. US: 4 .78  Profile: lOOyr encr 
Warning:A flov split war cncounlcred. The Program first ~alCUla<ed the nomenfu. of both chanels bs1.w the junction. M 

energy balance war performed acrrrsa the junction from the stream with rhe hxgheat momentu. dornvtrem to the rectian 
"PILI-cam. 

Yamlng:The energy loss war greater than 1.0 ft 10.3 ni. becueen the current and previous cross section. This nay indicate 
the net6 for additi0n.l cro.. aection.. 

RIVer: Apachc Wish Rclch: Wert Channal RS: 4.744 Profile: 100-year 
w=rning:rhe conueyansc ratio impstrear conveyance dividad by d0mstre.a conveyancei is less than 0 . 7  or greater khan 1.4. 

Thaa m y  mdlcate the need for additional cross rsetionr. 
Warnlng:The snergy 1-3 war greater than 1.0 fc 10.3 m i .  between m a  current and pravlous cress section.  his may indicarn 

the need tor rddifi-nal crorr rect&Ons. 
~iver: apache mash ~aach: West Channel : 4 . 4  ~rofiie: looyr encr 

YaIn1ng:Ihe conveyance ratlo luprrrem conveyance divided by dounlrrem conveyancei is less than 0 . 7  or greater than 1 . 4 .  
Ihla msy indloatc the need for additional cross sections. 

waining:mc energy 10,s was greater than 1.0 11 10.3 m i .  between the curzsni and previouz cross section. This may ~ndlcate 
the need for addirlonal cmss srcrions. 

~ l v c i :  ~peche wash Reach: werc channel RS: 4.722 profile: 100-year 
Warnin9:The conveyance ratio cupstrean conveyance dlvided by downstream coaveyancel is les. than 0.7 ar greater than 1.4. 

?his may indicate the need for additional cxoss sections. 
Yeming:Ihe energy loss was greater than 1.0 ft 10.3 nl. kcween the current and pieviovr cross recflon. m i *  nay indlcare 

the need tor additional cross rcctions. 
~ivcr: lipache "ash ~each: near channel RS: 4 . 1 2 2  ~rofile: 100yr encr 

warning:~he conveyance ratio lupstrsm conveyance divldsd by dawnstrean convayincei is less m a n  0.7 or greater tan 1.4. 





rl~selsecant nethod t. f ~ n d  crlrlcal depth. 
Note: MuitiPle critical depth. were found a t  t h l o  location. The cricical dcpth with the loresf, valid. energy was used. 

River: Apache Yaah Beach: Reach Ib XS: 4.58 Protlle: lDOyi encr 
wamxnq:~hr cross section had to be exrrnded vgrtically dvrlng the critical dcpth calcula~xons. 
Yarning:Tha ParabQlic search method failed t o  converge on critical depth. ?he pxagrln vill cry t h e  cross 3ectlon 

riice/aecant method to f i M  crlClcai depth. 
Nora: nnltiple critical depths were fomnd at fhlr location. The critical depth with the lowest, valid, snergy was used. 

River: IVlachm Warh Reach: Reach Ib RS: 11.515 Profile: 100-year culv: ~ 0 x 1  
Note: a r r i n s  the s u ~ ~ r ~ r l t l ~ a l  ~ a l ~ u l a t ~ o n s  a hyd=.~I~c jw occurred Inside of the culvert. 
N t :  The culvert inlee Is rubmerged and the cvlvert flows ful l  over part or a11 of its length. Therefore. the culvert 

inlet ewatlonl axe not valid and the supcrcricacal isavlr hss been discarded. m e  outlet anarsr will be used. 
River: lpache Rash ~e+ch: ~ e . 0  1b us: 4.575 ~ m f i l e :  looyr cncr CUIV: BOX, 

Note:  hlrinp the supercritic01 calculations a hydravllc jmp occvrrcd inside of the culvert. 
N O t e :  The culvsrt inlet is subnsrgsd and the cvlvsrr flows full ~ v s l  part 9. a11 of it. length. Therefore, the culvert 

Inlet ewationo are not valid and the su~a~critirsl rcr~lt has hasn a i s ~ ~ r d e d .  The o u t l e ~  anruer vill he "red. 
River: Apache Wash Reach: leach Ib RS: 4.56 Profile: 100-ymar 

Warnlng:Thr vclosi~y head has changed by m r c  man 0 . 5  ft 10.15 m ) .  This may indicate the need for additional crass sections. 
YarninqiThe energy loss was gieatcr than 1.0 ft 10.3 1 1 .  between the current and previmus cross section. 1hi9 may ind~cate 

tho need for iddiriOn.1 cro.. rcction.. 
River: w c h e  wsah ~eich: ~ a a c h  1b RS: 4.56 ~rofilet 10oy1. encz 

Wllrn1ng:The velocity head has changed by more than 0.5 it 10.15 m). =his may indicate the need for additional cross sections. 
Yornlng:The energy loss war greater than 1 . 0  ft 10.3 m). betwean the cvrrenr and previous cross section. This nay indicate 

the need far additional crors sections. 
Rlver: @ache wash ~each: ~ s n c h  lb RS: 4.49 ~rofile: 101)-year 

Warning:Thc eneiqy loss was greater than 1.0 ft 10.3 ni. between the current and previous cross section. This may lndicafe 
the need tqr addlrionsl cross rectlons. 

Rlver: Apache Ualh Reach: Reach Ib RS: 4 .19  Profile: lOOvr encr 
Warninwthe velocity head has changed by moxr m a n  0.5 ft 10.15 a). This may indicate the need for addLrlona1 cross sections. 
Wamin4:Thc energy loss was greater rhan 1.0 fr 10.3 m i .  between the current and previous cross 5ecti.n.  his may lndlcars 

the need for addlrional cross lactionr. 
River: apache Mesh Beach: Reach Ib 5 :  4 . 4  P.ofila: 100-year 

Warnin9:Tlle velocity head has changed by more thsn 0.5 ft 10.15 mi. =his may indicate the need for additional croxr sections. 
Warn=ng:The conveyance ratio tupstream canvEYsncP divided by dnmrrrerm canveysncel is lea3 rhan 0 . 7  or greater rhan 1.4. 

This may lndicaLe the nasd for additional cross sections. 
Warnln9:lhe energy loss v=s wearer  than 1.0 ft 10.3 m i .  between the current and previovs ororr section. ~ h l r  nay lndicatP 

thr need for additional crass secLlons. 
Rlvei: Rpache Wash Oeach: Reach Ib RS: 4 . e  Profile: IOOyr ensr 

Warning:Th= velocity head has changed by more than 0.5 fr 10.15 .I. TILLS may indlcate the need for additional crose rec t~onr .  
warning:~he conveyance ratio iupstrasm conveyance div1d.d by downatream convcyancei is less than 0 . 7  or greater than 1.1. 

 his may lndicsic the need fox additional cross sections. 
WarninVThe energy loss was greater rhan 1.0 ft 1 0 . 3  mi. bcrveen the currant m d  prevloua cross section. ~ h i r  may indicate 

the need for addlilonal crors reccion,. 
River: ~ p a c h s  Wash ~each: Reach lb RI: 4.31 Profile: 100-year 

Warnln9:The energy equation could nrf be baisncod vithln the rpcclfiad number of irerarienn. The program used crlrical depth 
far cha *are= surface and cclnrlnued on w ~ t h  the calculations. 

Warnin(i:Thc veloczty head has changed by more than 0 . 5  ft 10.15 mi. =his may indicate the need tor addit~on.1 cross nections. 
Warnlng:The conveyance ra t l c  !upstrear conveyance dlvided by douns~ream conveyance) is less than 0 . 7  or greater than 1 . 4 .  

~ h l s  may 2ndlcare the need for addrrional cross recrione. 
Warn2nq:The enerqy la*$ war greater than 1.0 it 1 0 . 3  la). herueen the cvrrenr and pievious cross section.  his may lndicare 

the need for addiilonal crorr seciiann. 
warning:Duizng the standard step itaraClan=, when the assumed water surface war s e t  eqval to cririsal depth. the calculatad 

water  surfnce cane back below critical depth. This indlcarer rhai there is no t  a vrlld r~bcritical answer. ~h~ 
program defaulted t o  Crlflcal depth.  

R l v e r :  Apache wash Reach: Reach :b : 4.3 Profile: lOOyr encr 
Warnln9:The energy equarlnn could not be baianc=d within the $Paclfled number of iterations. The pioqrin vrcd crxflcal dcptn 

for the wacslr surface and continued on with mc cslcuiatxons. 
Warnlng:The veloclry head has changed by more thsn 0.5 ft (0.15 m l .  T h ~ r  may indicate the need tor additional cross sectlonl. 
WarnLnp:The conveyance rstia lu~srxaam conveyance dlvided by downstream conveyancel 1s lesr than 0.7 or greater rhan 1.4. 

1h1s may lndicate the need for additxonal crass sactlons.  
Warn~nq:The crass section had re be extended vertically during the crxtical depth calculsfions. 
Yarnlng:The energy lass W a s  greaTer than 1.0 fT 10.3 m). her*.- the current and previous c i ~ r a  sectxon. Ihis may indicate 

the nee., for additional crorr reci,ons. 
Wa~ninq:During the standard step iteratlana. vhsn the alsumed water surface war rer equal to critical depth, the calculated 

water sacface came back below crltical dcpth. Ihis indicates that there is not a valid zubcritlcal answer. 
program defaulted to critical depth. 

waming:Thc PaTIboiic search method failed ro converge on critfcal depth. The program will try the crass section 
S I ~ C ~ I ~ ~ C ~ T  method t o  flnd critacai depth. 

Rxver: Apache 'dash neach: Reach 1b RS: 4.22 Profile: 100-year 
Warning:The valocrty head has changed by more than 0.5 ft 10.15 mi. This may indlcmte the n-d for additional cross rscrions. 
wamfng:~he conveyance retio iupstream conveyance divided by dovnrfrem conveyancel is lass t h m  0.7 or greater than 1 . 4 .  

~ h l s  may indlcate the need for additional cros. sections. 
Yarning:The snsrgy lor* war greater than 1.0 ft 10.3 01. between the coxrent and previous cross section.  his nay indicate 

tha Read tor .dd~fional cross sections. 
River: Apache Maah Reach: Reach lb RS: 1.22 Profile: lOOyr encr 

warning:Ihe ~ e l o ~ l i y  he+d ha6 changed by n0.e than 0.5 ft 10.15 nl. Ihis m y  indicate Ule  need for ddltional cross sections. 
Yaraing:The enervy loas was greater rhan 1.0 ft 10.3 mi. between the current and previov* crors aectlon.  his may indicate 

the need tor additional cxoss sections. 
River: ApLpache *a& ~eich: Reach Ib RS: 4.11 Profile: loo-year 

Yc1ning:Tha enrrgy equation could not be balanced within the SPemfled nvmber of iterations. The progra. selected the water 
surface that had the least maunf of error bstwetn computed and assumed valua.. 

Wainin9:The velocity head has changed by more than 0.5 It (0.15 mi- This may indicate the need for additional crora sections. 
Wernlng:The conveyance ratio lupsrrsao conveyance d~vided by downstrean convaysncel is leas rhan 0 . 7  or greater than 1.4. 

Thls M Y  indicate the need fox 0dditi.n.1 cross srct~ona. 
Warn1ng:The energy lor* war qreater thsn 1.0 ft 10.3 m i .  betusan rhe current and previous craar sec~ion.  his may indicate 

the netd tor addirional croas rectlons. 
narn&ng:mring the standard vtep iterations. when tho aslumed water surface was set e w a l  to critical depth, the calculated 

water surface came back below critical depth. Thlr Indiesre. chat there i s  not a valid rubcriric#l answer. =he 
P'09Zrm dlf.UlLCd to CIZti611 depth. 

flrver: lipache wash Reach: Reach lb R5: 4.11 Profile: 100y1 encr 
Harnlng:~he cneigy e q u a t ~ o n  could not be balanced ulchfn the specified nvmber o t  iterationr.  he progrm used critical depth 

for the wafer surface and continued gn with the calculations. 
'6arnilig:~he velocity h e M  has changed by mi= than 0.5 fc (0.15 nl .  m x s  may indicate the need for additional cross src~ionr. 
narning:me conveyance rsno iupsrream conveyance divided by doxnrtrem  conveyance^ is loss than 0.7 or greater than I.+. 

This may indicate the need for addltianal cross sections. 
Warnin9:Thc cross zecfion had to be extended usitlcaily duilng the criflcal depth cal~ulati~ns. 



Yarning:Thc energy loss was grearsr than 1.0 ft 10.3 -1. between the mrrmr end p r ~ v l o v r  cross aectim, ~ h l r  nay xndicar. 
the nead for addrrronal cross aecrlons. 

W*rnlng:Durmg the standard step iteratlonr, when the sasmcd rarer surface r e r  set equal to critical depth, the caicuiatcd 
rarer surface came back helor crit~cai dsprh.  his indicates that thara is nor a valid 3uhcritic.l anawer. ?he 
P'041rn d.f.Ylfcd to cntac.1 depth. 

Yarninq:The paramlic re=rch method failed LO smnuerclc on critical depth. The progran r ~ l l  try the czoas section 
slicr~secant methhl t o  flnd critical depth. 

River: Apachs wash Reach: Raach lb RS: 4.05 Protile: 100-year 
warning:The sncrgy loar rss gleater than 1.0 ft 10.3 ml. bttram the  current and prsrnops cross ssct~on. This may ind~cate 

the need for additional cross aecrlonr. 
River: A p c h e  Ye3h Xaacb: Reach lb R5: 4.05 Profile: 100yr encr 

warning:~he energy loss war greater than 1.0 f c  10.3 m i .  betreen the current and previous cross section.  his mey indicate 
the need for .dditiOD.i C r O S I  .CCtio"l. 

River: Apache Wash Reach: Reach 15 RS: 3.96 Profile: 100-year 
Yarning:The sncrgy lcrs was grsatar than 1.0 ft 10.3 m i .  betraen the currant and prevlpus cross section. Thls may indicate 

the need lor additionsl cro.. lectionl. 
River: Apache wash neach: Reach Ic RS: 3.96 profile: looyr mncr 

Yamin9:The energy loas was greater than 1.0 t t  10.3 m i .  batwcen the current and previous croaa ascrioa.  his m y  indicate 
the need for add&t~onal croaa sections. 

River: Apache Warh Reach2 Reach Ic RS: 3.86 Profile: 100-year 
Wsining:The energy loas was qreatar than 1.0 ft 10.3 m I .  between the cvrrem and P ~ E V L D U ~  CIOB. s=ction. =hi. may indicate 

the need far additional cr0.r .actlo".. 
River: Apachs Wash Reach: Reach Ic R5: 3.86 Profile: lOOyr ancr 

Wa1nlng:rhe energy loss uaa greater than 1.0 rr 10.3 m i .  between the current and previous croaa section. This may indicarc 
the need for additional cross sactiom. 

~ i v c r :  &psche waah *each: Reach ic RS: 3 . 7 8  Profile: 100-ywr 
warnlng:~ne energy loss was qrasrer than 1.0 ft (0.3 -1 .  batreen the currant and previous cross section. ~ h i r  nay indzcare 

the need for additional cross secrianr. 
~ i m r :  Apache wash ~cach:  each 1c as: 3.78 ~ ~ o f l l e :  looyr encr 

~arninq:~he energy loss war greater than 1.0 ft 10.3 ml. between the current and previous ciora section. mi. may lndicare 
the nee* f.1 additional cross .ect,.n.i. 

niver: lipache Wash ~ e a t h :  Raach IC RS: 3.75 Profile: loo-ycar 
warnin(i:Div~dcd f h w  computed far rhtr cross-section. 
uarning:rhe energy lorr was greater then 1.0 ft 10.3 m l .  between the current and previous cross section. ?his may indicate 

the need for addliional cross aectlons. 
River: Apache Wash Reach: Reach 15 RS: 3.75 Profile: lOOyr sncr 

Warn=ng:The velocit~ head has changed by mois than 0 . 5  ft 10.15 m l .  This may lnbxcate the need for additionel c ~ a r a  
Warnln9:lhe conveyance ratlo lupstrcm conveyance divided by d o w s r r m  conveyance, i r  1e.r than 0.7 or greater than 1 . 4 .  

Th15 may indicare the need for addrtional croar sections. 
Ha1ning:The energy lass war greater than 1.0 ft 10.3 m i .  between the current and prevxovs crora  section. This may indicate 

t h e  need for *ddifiansl cros. rectzon.. 
~ i v e r :  lipache warn ~each:  each IC ~ s :  3-65 ~rafile: 100-year 

Uamlng:Divided flow computed for this cross-section. 

Warnlng:The energy 10%. war greater thin 1.0 fc 10.3 .I. between the currsnr and previous cros. sect,-n. This nay indicate 
the need for nddltional cro.3 sections. 

Rivec: Apaehe Warh Reach: Reach Ic 5 ;  3.65 Profile: lOOyr encr 
Wamlng:The cross saction had to be extended v a r r i c a l i y  during the crlrica depth c a i c u ~ ~ t i a n ~ .  
Warnmg:The energy loss war greater fhan 1.0 It 10.3 m i .  between the current and previous crass secrion. ~ h i r  msy indlcare 

me need far addlrionrl cross aecrlons.  
Warnlng:The Paraball: sa=r=h method tailed fr canverge an critical depth. The p~ogram will t r y  the crass o e c ~ l ~ ~  

lllce1~ecanZ merhod t o  flnd crlilcal depth. 
River: Apache Wash Roach: Reach lc RS: 3.8 Profile: loo-year 

wsrnlng:rhe energy loss was greater than 1.0 fr 10.3 mi. b e t w e e n  the current and previous cross recr ion .  ~ h l r  may iindlrire 
the need for  additional cros9 SPcfAono. 

River: Apache *ash Reach: Reach lc RS: 3.6 Prof~le: I D U y r  cncr 
Warning:~he cross recrian had t o  be extended vertically during the critical depth calculations. 
Wainin9:The energy loss was greater than 1.0 ft 10.3 m l .  between the cuirent and p r e u ~ a u s  cross lection.  his m y  indicate 

the need tsr additional cros. section.. 
fhod failed to converge on crltic.1 depth The nrc.rim will rrv the cross Uamlng:The parabolic seaicn me 

~ I L C ~ I S ~ C ~ L  aethod ro find crir2c.l deprh. 
River: apache wash i i e i ch :   each lc RI: 1.52 

w.rninq:I"e anergy lasl *a* greater than 1.0 ft 
the need for additional cross s@ctlona. 

River: apache wash ~each:  each lc RS: 3.52 
Yarnln9:The cross section had r o  be extended ve 
Wamlng:ThP energy 1.as was greater than 1.0 t r  

the need for additional ere== .--.i-". 

Yarnin9:The Paiaboilc search me 
IlICe/SltC.nL method t o  find criilcal aepzn. 

River: *ache wash xeach:   each IC RS: 3.48 
warning:The energy loas war ~ r s a f e r  than 1.0 fr 
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Rlver: Apache lash Reach: Reach 1c 1 s :  3.48 
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wazn~ng:~he parebalic search mathod failed ro converge on crxtlsal depth   he program will try  the cross 
aiice1,ecsnt nethod to find criticat depth. 

~ i v e i :  -ache wash Reach:  each 1s RS: 3.4 profile: 100-year 
varning:The energy loss war grearcz than 1.0 ft 10.3 m i .  beDsLn the current and previous c~orr section. 

the nerd for additional cro.. rtcrions. 
River: Apache wash ~each: REach lc US: 3.4 profile: 100yr encr 

Ya1ninq:Ths cross 9sction had to be extended vertically durlng the critical depth calemlatians. 
Yalninp:Th= energy lass war greatex than 1.0 fc 10.3 m i .  between the cu~renr and previous c r ~ a s  section. 

the need for additional cmsr .-?+in". 

Waxnlng:lhe parabolic search me! 
L1ISe/.s~*"t marhod t o  find 

River: Apache Warh Reach:   each ic 
*arnlng:Oiridcd flow c w u t ~ d  f c  

. - - - - . - - . 
:hod failed to converge on critical depth.  he progra. will try the cro.3 
critical depth. 

IU: 3.32 Prafils: 100-year 
,r this cr0.s-3ection. 

Narning:Ihe energy less *a9 greater than 1.0 It 10.3 a). becueen the current and p~evious cross section. 
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~iver: lipache w a r n  Reach:  each 3 RS: 0 . 4 3  ~ r o f u ~ :  loo-year 
*Ilming:The energy lorn was greater than 1.0 rt 10.3 .I. between ?he cvrrent and pzevlou* cross s.ct1.n.  his may indicate 

the need for addiiiansl cross Secllonr. 
iver: Apache lash Reach: Reach 3 RS: 0.43 Prafils: 100yr encr 

Walllin9:The c r m s  sectxen had to be extenOed vrxf~sally during rha cntrc .1  depth calculations. 
Yarning:me energy lass *as greater then 1.0 fr 10.3 m1. between the current and previous cross isctlon.  his u y  indicate 

the need for addlLlonil C.0.l rccti.na. 
Vaming:lhe parabolic rearch method failed to converge on ciitieal depth. The program will try the crass section 

.li~e/ae~ant nethod to find crit~c.1 depth. 
Rxver: Apache Wash Reach: Rcach 3 RJ: 0.33 Profile: 100-year 

Warnln9:The energy loss war greater than 1.0 ft 10.3 ml. between tha currmnt and previous croaa acctien. ?his may indrcrte 
rhr need foz additional crass sections. 

Rxvei: lipache Wsrh Reach: Resch 3 Rs: 0.33 Profile: 10Oyr ensr 
w a m i n w ~ h e  energy loss war greater than 1.0 fr 10.3 m i .  berncn the current and prmvious crorr aection. ~ h i r  nay indlcstc 

the need for additzonal cxoss sections. 
River: Paradire Werh Beach: Reach 1 RB: 2.23 Profile: 100-year 

Ysrning:The enerqy emration eovld not be balanced within the rpsclfiad number of iteration.. The progrru used critlcnl depth 
for the wafer surface and continued on with the calculations. 

hil~ning:rb= energy loss was gnat=r than 1.0 ft 10.lal. betrean the current and prevlou, crass aecrlon. ?his nay indicate 
the nccd lor additional cress secliona. 

Warnmg:mrlng the standard step iteraticma, vhan the assumed uafcr surface w a r  aer e w a l  to critical depth, m e  caicularcd 
water aurface sane back below crlcicsl depth. This mdicstes th*f there i s  not a valid svbcriticsl answer. 7he 
program 4CfaYlied t o  critical depth. 

Rxver: Paradise Waeh Reach: Reach 1 RS: 2.23 Profile: 100yr encr 
Yarn1nq:The velocity head has changed by more than 0.5 fr 10.15 mi. Thir may indicate fhb need for additional cross secrlons 
Yarn1ng:Ihe energy lass was greater than 1.0 it 10.3 m1. between t h e  current and prcviovs crors secfion. ~ h i r  m y  indicate 

the need for addltlonal cross aectlona. 
River: Paradire Wash Reach: Reach 1 RS: 2-14 Profile: 100-year 

Warninq:The conveyance ratio lup3tream conveyance divided by domstreru convsyancel xr less than 0.7 or greater than 1 . 8 .  
~ h i r  may indicate the need for additional crors sections. 

~ a m i n 9 : ~ h e  energy loss war g==arer than 1.0 ff 10.3 ml. betveen the current and previous crcrr section. ~ h l s  may indicate 
the need faz additional cross secrlons. 

River: Paradise Wash Reach: Reach 1 RS: 2.14 Profile: looyr encr 
waxning~~hc energy i o ~ i  was greater than 1.0 ft 10.3 nl. betuven the current and previous cross rrctlan.  his may indicate 

the need tor add>Lional crass rectians. 
River: Paradise Yash Reach: Reach 1 RS:  2.01 Profile: 100-year 

Harn~nq:lhe velocity head has changed by more than 0 . 5  ft 10.15 mI. T h ~ s  may indicate the nead for addif~onal crors sect~ons. 
aarn1ng:Ihe conveyance ratlo lv~stream conveyance dlvzded by dounsrream convcyancel 1s less than 0.7 or greater than 1.4. 

~ h i r  nay lndlcere the need for additional crosr ~ectlons. 
warning:rhc energy loss  was gxeaiei than 1 . 0  ff 10.3 m i .  between the current and prcviou. crass sccr~on.  his nay indicare 

the need for addirlOn.1 cross sections. 
River: Parad3.e Yarh Reach: Rcach 1 RS: 2.07 Oroflle: lOOyr encr 

Warnln9:The velocity heed has changed by more than 0.S ft 10.15 nl. This nay indicate the nced far additional cross sections. 
WaZn1ng:The conveyance r a u o  (upstream conveyance divided by downstream conveyancei i r  isrs rhan 0 . 7  or greater than 1 . 4 .  

Th19 nay 2nd;cate =he nee, for additional cinrs sectlons. 
Warnin9:The energy loss was greater than 1.0 tr  10.3 ml. between the current and previaus crass secrion. m i l  may indicate 

the need io: additional cross Eectlans. ~~~~~~~- 

luer: Paradlse Wash Reach: Reach 1 RS: 2.00 Protile: 100-year 
Warnln9:The energy equation could not be balanced within the speci f led number of ireratlonr. m e  program used criffca~ depth 

for the water surface and continued on with me c a l c u l a t ~ a n ~ .  
Warn1nq:The enexg!; lass was greater man 1.0 ft 10.3 nl. becveen the current and previous cross section. Tnlr may lndicarc 

the need for additional cross sections. 
Waro1ng:Uuring the standard step  lteratlons. when t h e  assumed water surface wax set  e q a i  to crirlssi depth, the calculated 

water surface same back below crzticrl depth. ~ h i r  ind~cares that thcre is not a valid subciltical ansuer. me 
program defaulted to ciltlcsl depth. 

River: Paxadlae Wash Reach: Reach 1 RS: 2.00 Profile: lOOyr encr 
warninq:~he energy equation could nor be balanced vlthin the specified nvmber of iterstxonr.  he program selected me water 

surface fhsr had the l w s t  mount of error ber%een computed and asswed valuer. 
n = r n ~ n g : ~ h e  conveyance r a t i a  luwtream conveyance d~ulded by downsfzeam conveyance) is leas rhan 0.7 or greater than 1.1. 

T h ~ s  may indzcate the need fox addirlonal crass sections. 
Yarn1nq:The enerpy iosr war greater than 1.0 fr (0.3 m l .  between the current and previous cross sectron.  his may indicate 

the need for additional crasa acctlons. 
Uarnin9:Uuring the standard rtcp iteratian., when the assumed watar surface was set e w e 1  to ci~fisal depth, the calculated 

water surface came back below crlrlc*i depth. TDXS indicates t h a t  rhcre i r  nor a v a u d  auberic~cai answer. we 
pz~gram defsvlfed to critical depih. 

Rlvei: Paradise Wash Reach: Reach 1 RS: 1.92 eroflle: 100-year 
liarn1ng:The energy loss was greater than 1.0 ft 10.3 .I. between the cvrrenl and previmvs cro~s section.  his m y  indicate 

the need far add.tron.1 cross sectlo".. 
River: saradlre Wash Eaach: LCach 1 RS: 1.92 Profile: 1 0 0 ~ 1  rncr 

waining:The conveyance rat lo  luprtrem convey-nce divided by d o w n s o e m  mnveyancei is less than 0.7 or gzearsr than 1.1. 
Thir nay indicate the need for additional cross secrionr. 

WLmin9:ThL energy 10s. was greater than 1.0 fr 10.3 a). between the cvrrent and previou. c r ~ r s  section.  his m y  indicate 
the need for additional cross accrion,. 

River: Paradise Yash Reach: Resch 1 RS: 1.83 Profilc: 100-year 
Yarning:me energy lars was greater than 1.0 fr 10.3 in!. between the current and prcvlous cmss section. This m y  indicate 

the need far additional cross sectlo",. 
River: Paradire Yash Reach: Reach 1 : 1 . 3  Profile: lDOyr encr 

Wamin4:The craaa section had to ba sxrendcd vertically during the critical depth caiculatzonl. 
naming:Th~ energy lorn ra. greater than 1.0 ft 10.3 mi. between fhe current and previous cross section. Thir MY indicate 

the need for addlfi9nal croas ..ctian.. 
warmng:~hr pailbolic search method frilad to converge on critical depth.   he program will try rhc cross section 

.1ice/.ecant acthod LO find critical depth. 
River: Paradise Wash Reach: Resch 1 R5: 1.15 Pzofile: 100-year 

n a m l n g : ~ h ~  energy lorr w a r  greater than 1.0 ft ( 0 . 3  .I. between the current and previovs cmzx ascrion.  his may tndicate 
the need for addxtlonal cross sections. 

River: Pllr.di.e wash Reach: Reach 1 RS: 1.75 Pinfile: lOOyr encr 
waming:Ths energy loas was gzaatar than 1.0 fT 10.3 m1. between the current and previous crass rection. This nay indicate 

the need for eddltlonal moss leclions. 
River: Paradise W W h  Reach: Reach 1 115: 1.65 Profile: 100-year 

*irning:Divided flow compured for this crorr-aesrion. 
Uarninq:Ihe ~onveysncc ratlo lupstrea. conveyance divlded by downstre= conveyance1 is less than 0.7 or greater than 1.4. 

This may indicefe the n w d  for additional cross r e c t ~ o n r .  
Warn1ng:The energy loss was greater than 1.0 ft 10.3 m i .  between the current and previous crass section. ~ h i r  nay indicate 

the nced for addltlanal cross sections. 
River: Paradise wash Reach: leach 1 RS: 1.65 Frofile: 1OOyr encr 



Warnln9:DiVidsd f l D r  computed for  this crow-aaction. 
warning:Th* conveyance r a t 1 0  iupsrrc.n, conssyrncc divided by domsrrel. convcyrnccl is lass than 0.7 or gre*t*r than 1.4. 

mi= may inalcate tho need tor additional cross  ti^^^. 
waming:rhe energy l ~ s r  was greeter than 1.0 tc 10.1 m1. between the current and previous cross section. m i r  aay indicate 

the need for additlOn.1 cross sectlonn. 
River: Paradire Wash Rcach: Rerch 1 RS: 1.54 Profile: 100-year 

w.'ning:The energy loss r.a greatex than 1.0 ft 10.3 rnl. betwean the current and previous cross section. This may 1ndlc.t~ 
the need for additional cress sections. 

Rlusr: Parsdise wash Reach: Reach 1 s :  1.5 profile: looyr encr 
warnlng:Tnt enerqy lass was greater than 1.0 ft 10.3 m1. batween the currcnr and previous cross rasrion. mir may indlcate 

the need ror addltian.1 crass resLi.ns. 
Rlvei: Paradise wash Rzach: Reach 1 RS: 1.46 Profile: 100-year 

warninglme snergy loss war greater than 1.0 ft 10.3 mi. between t h e  current and prrvioue cross section. This nay indicate 
the need for mddifionil cross sections. 

~iver: Paradire mash ~each: neath 1 R S  1 . 4  profile: ~ o o y r  cncr 
Wam1ng:Tha energy lor= *a* greater than 1.0 ft 10.3 .I. between the current and prevrous sresr section. '?his may i n d ~ c a t e  

the n.sd for additional uzos* sections. 
River: Paradise warn Ream: Reach 1 R S :  1.37 Profil.: 100-year 

Warnin9:Diuideu flow cowuted t e i  this crosa-rectlon. 
0arning:lhe velocity hasd has changed by more then 0.5 fr 1 0 . i ~  .I. ~ h i a  nay indicate the need for additional cioro sect~onr. 
Warnin9:The energy loss was greater than 1.0 ft 10.3 ml. between the current and previoua cross section.  his BY indicate 

the need for additional cross nections. 
River: Paradise wash Rcach:  each 1 : 7 ~roril=: looyr =ncr 

Warning:lhc energy loss was greater than 1.0 ft 10.3 mi. between the current and previous cross section.  his m y  indicate 
the need tor additional cross ..crxon.. 

River: Parad~sc wash Xorch: Reach 1 RS: 1.27 Profile: 100-year 
Yaxnlnp:The velecity head has changed hy more than 0.5 ft 10.15 mi. rhis m y  indicate the naed for addlrlonal c r m r  ~ ~ c t i o n s .  
warninp:Tha conveyance ratio lupstr-am conveyance divided by bownsfream convoyancel is less than 0 . 7  or greater than 1.4. 

This may indicate the need far additional cross sections. 
Warning:Th= energy 10s. was gremcrr than 1.0 rt 10.3 .I. between the current and prcvious cross recr ion.  %'his nay indicate 

the Reed for additional cross sections. 
Rlver: earadi3r sash Reach: Reach I RS: 1.27 profile: looyr ancr 

WBln1nrl:The velocity head has changed by more than 0.5 ft 10.15 mi. This may indicate the need for sddftional crorr recrlonr. 
*aining:The conveyance r a t i o  iuprirem conveyance divided by downstream sonveyancei is less than 0.7 or greatez than 1 . 4 .  

This may indicate the nced for additional crasa sections. 
Yernin9:The cross Ssctzon had ro be extended vertically during the critical deprh calculations. 
Warning:The energy loss war greater tnan 1.0 ft 10.3 ml. hervFen the currant and previous cross section. ~ h x s  may indicate 

the need far addirlonal cross sections. 
Warn1ng:The parabolic search method failed to converge on crit1c.l depfh.   he progrm will try ?he cross section 

SliCc/se~dinL method to find critical daprh. 
River: Paradise Warh Xeach:  each 1 9s: 1.21 ~rofile: 100-year 

warnxng:The uelocll? head has changed by more rhan 0.5 ft 10.15 .I. This may lndicale the nqcd for additional cross srct~ona. 
Wamin9:The conveyance ratio iupstrem conveyance divided by d o u n n ~ r e m  conveyancei is 10s. rhan 0.7 or gncater than 1.4. 

 his m y  indlcafe the need for addlcional crass sections. 
W+minq:The energy lor* rnr  grearer rhzn 1.0 ft 10.3 mi. between rhe current and prevxovs crass sect~on. ~ h i r  may indicate 

the need for additions1 cr0.s sections. 
River: Paradloe Wash Reach: Roach 1 RS: 1.21 Praflle: lOOyr encr 

wain~ng:~he veloclry head has changed by more rhan 0.5 it 10.15 mi. rhir nay indicate the need tor addrtlonal cross s e c r ~ o n ~ .  
wernlng:~he conweysnce ratlo (upstre- conveyance divided by damstrcmm convayance~ is less than 0.7 or giearer than 1 . 4 .  

Thx* may zndlcste the need for additional eras. aecrlons. 
Uarning:The cross secllan had to be extended vertically durzng the critical deprh calculations. 
Warn~ng:The energy loss war grearer than 1.0 fr 10.3 nl. belwssn the current and previovi cross section. ~ n i s  may indicate 

the need for addlirDnal cross recrlons. 
Waznlng:The Parabolic search netnod failed to converge on erificai dep~h. m e  program will pry the crass section 

slice/aecant method t o  find critical dcpm. 
plluer: earadire wash neath:  each 1 RS: 1.12 erotile: loo-year 

Warn3ng:lhe energy equatlan could not be balanced within fhc specified numbex of iteratlcns. The program selected rhc 
Wrface that had the least amavnt of elror beruaan computed md assumes valuer. 

Warnlng:Divided fla* computed for this ccoss-rection. 
Yarning:The velocity head has changed by more than 0.5 ft 10.15 mi. This may Indicate the need for addiflsnal cross sections. 
werning:~hc conveyance rario iupsiisan, conveylnce d~uidcd by dounstrcam canveyansei i a  1e.o than 0 . 7  or than 1.4. 

This may indicate the naed far addlrion.1 cross aeciionr. 
Wainin9:The energy loss usa greater than 1.0 ft 10.3 nl. berween the current and prcviaus crorr section. TI,>. may indicate 

the nerd for sddirional cross sections. 
Warning:During the srandard step iteraflona, when the aarvned water surface was set equal to critical depfh, the calculated 

water surface came bask below critical depth. This indlcafes char tbeie is nor a valid rubcritical answei. =he 
program defaulted to Crltlc.1 depth. 

Rlucr: Paradise wash Reach: Reach 1 RS: 1.12 ~roflls: 1 0 0 ~ 1  encr 
Warnlng:Divided flow computed fox thi. crose-section. 
warning:Tha velocity head ha* changed by nore than 0.5 tt 10.15 m1. This may indicate the naad for addltlonal cross sections. 
warning:The conveyance ratlo IuPrtrem conveyance divined by domslream conveyance) ir lees than 0.7 01 greater than 1 . 4 .  

 his may indicate the need for adaiflonnl croas sections. 
YarnLngzThe energy loss was greater than 1.0 ft 10.3 .I. between the current and prsviova cross section. ?his m y  indicate 

the need for addlrioaal cross sections. 
Rlvei: Paradise Wash Reach: Reach 1 R S :  1.04 Profile: 100-year 

wirnmg:Thr conveyance ratio lu~strmsa sonvsyance divided by dounsriran, conveyanc~l is icss than 0 . 7  or greater than 1.4. 
This may indicate the nced for .ddirio"al cross section,. 

Yarning:Tbe energy loss war sreatsr than 1.0 ft 10.3 mi. between the current and previous cro.s section. ~ h i a  m y  indicate 
the need tor .dditl~".l cross ,.ction.. 

River: Paradise wash Peach: Reech 1 RS: 1.04 Prorile: 100yr cncr 
Uarnmg:The energy loss raa greater than 1.0 ff 10.3 .I. between the current and previous cross section.  his may indicate 

the nrad for additional cmas sections. 
~ i v s r :  ~aradire warn ~each: ~ e s c h  1 RS: 0.95 erofiic: 100-year 

Yarninq:Thc energy loss war grurei than 1.0 ft 10.3 mi. hefwcan the currsnt and prevxour cro.5 section. ~ h i r  may lndlcate 
the need for additional moss aectianr. 

~ z v e i :  ~ a r a d i a s  warn ~eash: Reach 1 RS: 0.95 profile: 100yr encr 
waming:Thc eras3 section had to ba extanded vertically durlng the critical depth calcuiations. 
Warning:Ihe Energy 105% war greeter than 1.0 f t  10.3 mi. between the currant and previovs cross asstxon.  his may ~ n d i c ~ t ~  

the need foz additional cross aecrions. 
n.znin~:~b panholic rearch method falled fa converge on critical depth. ?he progra. will try the cross reEtion 

slice/secant method to find critical dspfh. 
R2ver: Paradise wash Reach: Reach I RS: 0 .89  Profile: 100-yeax 

warning:~he conveyance ratio lupstrcam conveyan- dzvidsd by dom,trean conveyance] ir isas than 0.7 or greatar than 1.8. 
 his may ind~care mc need for additional cross sections. 

warning:~he energy loss was greater tnan 1.0 ft 10.3 .I. between the current and previous crass recrion. m i s  may indicate 



The need tor additlonal cross rrctions. 
~ivar: Paradise *.ah Reach: ncach 1 RS: 0 .89  ~r-file: looyr encr 

warn~nq:~he cross section had t o  be cxtandrd v e r ~ i c a l l y  during the crirzcal depth cslculations. 
warnznq:~.hc energy loas was greater rhan 1.D fr 10.3 nl. between the ~ r r c n ~  and prcvioua cross section. This nay lndlcsf~ 

the need fox additional cross sections. 
Warnin9:The p a r a h l ~ c  search method failed to conveigs on critical depth. The program vtll try the =mas section 

n1ic./.acitnr method i. find crirzcsi depth. 
River: Paradise Wash Reach: Reash 1 RS: 0 . 6 0  Profile: 100-year 

*.rning:Th= conueyanca ratia lupstre- convayancc dividad by downstream conveymccl Is less than 0.7 or greater than 1 . 4 .  
Th.5 m y  indicate the need for .ddiLiC."ll cro.. a.ction,. 

warninp:The energy i o r r  was great== than 1.0 ff 10.3 m i .  between the current and prsviour cross section. ~ h i a  m y  fnd>cate 
the nard for addltion.1 cross section.. 

liver: Paradise Yaah Reach: Reach 1 RS: 0 . 8 0  Prafilc: 100yr enrr 
Warn1ng:The cross section had to be extended vertically during the critical depth calcrilationr. 
*erning:Tho energy l o r a  was 9rarLcr than 1.0 ft 10.3 m1. barreen the current and prevxovs cross section. ~ h i a  u y  indicate 

the need for addltion.1 cross accrions. 
Warn1ng:Ihe p*nbalic search method failed to converg. on critical depth. ?he proprsa will try the cross sectlon 

rlice/recmt nethod t o  find critical bcprh. 
River: Paradise Wash Reach: Reach 1 RS: 0.72 Profile: 100-year 

Warning:The energy lor* was greacei than 1.0 f t  10.3 mi. between the current and previous crass sectian. rnis may indicate 
the naed for additional cross recrion.. 

River: Paradla* Waah Rcach: Rcach 1 RS: 0.72 Profile: lOOyr encr 
Ysmin(l:Th~ crora sscrlon had to be extendad vertically during the srific*l depth calculations. 
IIarning:The energy loss was greater than 1.0 ft ( 0 . 3  mi. between the current and previous crass saction. rhia may indicate 

the need for additional cross sccti~ns. 
Warninq:The p&r&olic search nathod failed to converge on critical deprh. Thc program vlll try the cross recfion 

%lIce/.ec.nT nerhod to find czltical depth. 
Riuer: Paradise Mash Reach: Reach 1 RS: 0.62 Profile: 100-ysar 

warninclime energy loas was greater than 1.0 f r  10.3 m i .  between the cwrcnf and previous cioss secr~on.  his may indisate 
the naed for additional cross aectsc.nr. 

River: Paradise Wash Reach: Reach 1 R5: 0.62 Profile: 100yr encr 
Warning:The energy 1.n. was greater than 1.0 fr 10.3 m i .  betwsen the cumant and previous crors section. ~ h i r  m y  indxcate 

the need for additional cmsa 9ect~ons. 
R1v.r: Paradlre Wash Reach: Reach 1 US: 0.53 Profile: 100-year 

Yarnln9:The energy loss usa greater than 1.0 ft 10.3 ml. hetwccn the curxent and previvus cross section. ~ h i a  may indicate 
the need far  additional cross sections. 

River: Paradzre Waah Beach: Reich 1 R5: 0.53 ~ r b f ~ l e :  l00yr encr 
Warn1ng:The energy loss was greater than 1.0 ft 10.3 mi. bervren the current and previous cross section. This may indicate 

the need for additional cross rectiana. 
niver: Paradise Mash Reach: Reach 1 RS: 0 . 4 ~  profile: loo-year 

larnln9:lhe energy lors war greater than 1.0 ft 10.3 mi. between tho currsnf and previoms crass section. ?hi+ may AndicarL 
the need for additional cro.3 .actions. 

Rivez: Paradlre Wash Reach: Reach 1 RS: 0 . 4 4  Broflle: lOOyr ancr 
Warnin9:The conveyance ratla Iupstream conveysnce dluidcd by dowsrream conveysncei is lers than 0.7 or greater man 1 . 4 .  

Thlr nay indlcatc the need for additional cross rectlons. 
Warn1ng:Ihe energy lass was greater than 1.0 ft 10.3  m i .  between the svrrenf and previous cross section. This may indlcare 

the need for abditlonal cross sectlmr. 
?,vex: Paradise Warh Reach: Reach 1 RS: O.Jd Proflle: 100-year 

Wa1ninq:The conveyance ratlo (upstream conveyance divided by downstream conveyancei is lers than 0 . 7  or greater rhnn 1 . v .  
T D ~ S  nay lndlcate the need for additional crass scc~ions. 

Wsrnin9:The energy loss *as gr.aier than 1.0 tf 10.3 mi. between ihe cuxrent and prevzrrur cross section. This may indicate 
rhe nesd for additional cross rections. 

Rlvei: Paradlre Warh Reach; Reach 1 RS: 0.34 Praflle: lOOyr rncr 
warnlng:The conveyance ratio lupatream conveyance divided by dom,trea. conveymcai is less than 0.7 or greater than 1.1. 

Thir m y  indrcate the need far additional cross sections. 
Warninq:The energy lors was greaiel than 1.0 ft 10.3 mi. between rhe current and previou~ c r ~ s s  ssction. mi. may indicate 

the Reed for .dditional cross section.. 
Rlver: Paradasp Wash Reach: Reach I XS: 0 . 2 8  Profile: 100-year 

warn1ng:The conveyance ratlo IUPrtroam conveyance divided by domsrream cnnvayancei i* less rhan 0.7  or grrster rhan 1.4. 
~ h i r  may indlcare the need for additional cross sections. 

Warning:The energy loss raa greater than 1.0 ft 10.3 m l .  betveen the cvrienr and previou, cross section. This may indicate 
the need for sddltlonal cross sections. 

RiYeI: Paradise Wash Reach: Reach 1 RS: 0.28 Profile: 10Oyr encr 
Warn1ng:The cross rectlon had to be extended vertically during the critical deprh calculations. 
Warning:The energy lass was grrarer than 1.0 ft 10.3 mi. betvaen the current and prevlaus cross section. rhis may iadicate 

the need for addlt~onal crora .ccii.n.. 
waminq:~he parabolic rearch method Called to convarge an czitical depth.   he program will try the cross section 

sl~ce~secant method to find crirlcal depth. 
RiVar: Paiadlse Wash Reach: Reach 1 RS: 0 . n  Profile: 100-year 

Narninp:The energy loss waa greater than 1.0 ft 10.3 m). berueen the current and previous cross restim. ~ h i r  nay indicate 
the need far additional cross aectionr. 

RXMI: ~arad1.e *ash ~ ~ a c h :   each 1 RS: 0.17 ~rofils: m o y r  encr 
Warning:The crora secilon had to be extended vsrtically durmg the critical deprh caisuiations. 
Warnin9:Tha energy 10.3 was vsater than 1.0 ft 10.3 nl. bervsen the currant and previous cmas section. ~ h l r  .ay indicate 

the need for additional crass .cctlens. 
warning:~he parabolic search method failed to converge on cririssl depth. =he pioqrm rill t r y  the cross section 

sirce/secsnt math& to find criticll depth. 
~iver: Paradlae warh Reach: Beach 1 RS: 0.13 Prolile: 100-year 

Warning:The conveyance ratio lupstraam conveyance divided by domatream canveyancel 1s lass than 0 .1  or greater than 1.1. 
This may indicate the need for additional cross sections. 

Warn2ng:The energy lass war greater rhan 1.0 fr  10.3 m i .  berueen the current and prsuiour cross section.  his may indLcats 
the need for additional crass asctions. 

River: Paradise Wash Reach: Reach 1 RS: 0.13 Profile: LODyr encr 
Yarn1ng:Th. VelDclty head his changed by nore than 0.5 it 10.15 mi. This may indicate the nasd fm additional cross sections 
Warning:~he conveyance ratio lupstraam conveyance divided by downstre- convtysncsl ir less than 0.7 or greater than 1.4. 

This nay indicate the need for .ddition.l crorr reCti.ns. 
Narning:The energy loss was greater than 1.0 ft 10.3 n l -  between the currant and previov~ cross rect~on. ~ h i r  nay indtcate 

ihe nerd for additional cress rections. 
River: Paradise Yalh Reach: Reach 1 RS: 0.04 Profile; 100-year 

*arning:The conveyance rat io  lv~rtreun conueyanc+ divided by downstream conveyance1 is lass than 0 .7  or greater than 1.4. 
Thix nay indicare the nccd for additional crows srctlons. 

Rlver: Paradise Yaah Reach: Reach 1 ILS: 0.04 Profile: l(l0yr nicr 
*aralng:Thc conveyance ratio lupstrsu conveymnce dividad by dowarroam conv~yancai is lcsa than 0 . 7  or greater than 1.4. 

This may indicate the naed for additional Croar sactlens.  



Apache Wash: 100-year 
Existing Conditions 



U.S. & Corp Of kngincers 
HYdiOlOljlC zng,neering center 

609 Second Street, Sulle D 
Davis. Callfornla 95616-1687 

19161 756-1101 
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XUXXXX U X X  X XXX XXXX XXXUlX x m  
X X X  X X Y  X X X 
X X X  X X X X  X Y X 
X X Urn XXXX X X X  X U C U U  

ProIscL in E"(ll,.h =Ira 

Pzolect Dercrlptl.n: 
VPPei Cave Creek and Apache Wash Yafercavrre Master Plan 

above c.vc Buttas Dan 
by staniec c~~sultzng lnc for the Flood control 
DIstriCt Of Marlcop. COYnLy 
FCD. 

Plan Title EXlsLlnq Condltlon 1Q0-yeax 
Plan rlle . p \2B900077\de~1gm ~aI~~lallOnS\HFcRas\Rp~pche WashU+achel.p06 

Gemecry Title. Revlaed GeOneZTy 100-year 
*onetry bile p:\28900077\dsslgn calculatlons\HecRas\rpaEhh Yaah\*achel.gOl 

Ilou Titla Existing CO"ditl0" 100-year 
Flow f l i a  , s \28900077\derlgn caiculsflon3\8sCRas\i\pi)chh Warh\Apachel I17 

plan siannary ~nfoinai~on' 
wwnbcr or cross sesraonr - 133 nillitple openlnrjr - o 

cn1verts - I Inline weirs 
Brldqes = 0 

C ~ u l a t i o n a l  Infomarion 
~ a r e r  surface C I I I C Y ~ ~ ~ X O ~  tolerance - 0 01 
Crltlcal depth calculat~n Z O ~ I ~ M C ~  - 0.01 
waxmum nwnbar of mrcrarianr - 20 
H e X I m u  dllf*ranCe tolelance - 0.3 
Flow tolerance facrar - 0.001 

CIltiOal depth computed st all crmas a.ction* 
caweyance calcvisC>on warhod. i t  b r e w  i n n  values only 
Friction Slope Werhod: Aver&gr Conveyance 
Conputallonal r1ow Lagl..: S"bC.ILIC.1 Flow 

now D ~ T A  

rlau rit~e: sxisting condition iao-year 
Flaw rlla . p:\P8900D77\daaiym calculari~nl\HccR.r\rpache waah\rpaehal.fn 

Flow Data ICf.1 

Boundary Cdltlono 

~ l v e r  Reach P m f ~ l e  



GECHETRY Dw.A 

Geometry ~xtle. ~ s v ~ s e d  ~~someiry 100-year 
Geometry pile : p:\28900077\dcslgn ulcuiafion~\~smas\wache wash\wachei.qoli 

Reach co"".crim Table 

uuer 8eish Upstre- Boundary ~ m s t r e a m  ~ouldary 

Desert Hill, Y.S Rea* 1 
Apacha wash Rcach 1 
Apache %ah Reach 2 
-ache wash Reach 3 
Parrrdlse wash Beach 1 

Lsnqth across JuncLlan Tributary 
River Reach r?>vex Reach Length M g l e  

%ache Wash Rcach 1 to Apache Wash Reach 2 510 
Desert X1119 MalResch 1 Lo Apache Wash Reach 2 400 

length across Juncllon Tilbutary 
River Reash RIVer Reach Length M g l e  

Apache Ua3h Reach 2 LQ Apache Wash Reach 3 700 
Parlrdide WaSh Xcnch 1 to -ache Yaah Reach 3 205 

CROSS SECTIOII RIYER. Desert Rills Was 
REACH: Reach 1 R5: 0.99 

INP'JT 
Description: 0 .99  
Station Elevation Oaf .  nvn- 24 

S t a  E1ev 5 r a  Elev S f a  Eiev Sf. 
9333.6% 1762 9403.7: 1760 9 a 8 6 . 2 5  1158 9487.32 
9732.38 1754 9737.95 1754 9814.01 1754 9988.19 
9990.31 175C 9 9 9 1 . 3 4  1712 9992.23 1752 9991.34 

10004.96 174BlOOOX.e7 175010012.13 175210163.12 
18451.10 l75610170.06 171610553.26 175810641.18 

nanninii'a n values nvn- 3 
5 t a  n Val s t a  n val s t a  n val 

9333.68 .055 9988 19 OIl0012.73 ,055 

Bank su. Lett ~ w h t  ~engtha. Lefr channel u q h t  
9988 1910012.73 4 9 0  4 0  410 

CROSS SECTION RIVER: D P S P Z ~  X I ~ ~ S  *a$ 
REACH' Reach 1 RS: 0.90 

INPUT 
DelCIipiio": 0.9 
station ~1cvati.n ~ a t a  nm= 20 

S t a  Elev 5fa Flev 5 t a  Elev S t a  
9643.57 1160 9698.3 1758 9729.54 1756 9766.39 
9831.51 1752 9950.19 1751 9996.49 175010000.96 
10013.64 h4810017.63 175010021.66 175210021.74 
10038.12 175210235.65 175210411.03 175110599.61 

~ a n k  sea:  eft ~ i g h r  ~engths: Lefr chenncl ~ighr 
'1996.4910017.63 500 4191 4 8 ~  

CROSS SECTION RIVER: Dersrr ~ 1 1 1 s  was 
RUCH: Reach 1 RS: 0.81 

INPUT 

Elev St. 
1152 9805.U 
1150 9988.29 
171610014.89 
175010035.57 

Cosff ConLr. Expsn. 
1 . 3  



9680 . a55  9983.58 

)an& sta:  Lefr nlght 
9983.5810018.03 

CROSS SECTION RI 
a": Re.& 1 

.03101118.03 - 0 5 5  

LCnqths: Left Channe l  Right 
550 (92 roo 

VEI: Desert HlllS b S  

XS: 0 . 7 2  

Elev S t &  

nank s t a :  left xight ~engthr: ~ c r r  channel ~ s g h t  C D F ~ ~  contr. swan. 
9486.71 10016.5 340 379 525 1 . 3  

CROSS SECTION RIVER: Desert H i l l s  Was 
R U I C H :  Xesch 1 R6:  0.64 

INPUT 

Sf3 Elev Sfa L l e v  Sea E l s v  S t a  E l e v  5La Elcv 
9420 1750  9590 1 7 4 8  9815 1146 9917.76 1716 9993 02 h 1 2  

10006 .33  ,742 10006.1 114210018 06 1 7 4 6  10305 1716  10517 1750 

Bank Sfa :  Left Right Length.: Lefr Channel Right 
9977.7610018.06 1 7 0  450 450 

CROSS SECTION RIVER: Deserr Wills Yaa 
REACH: Reach 1 RS: 0.56 

INPUT 
Descr~ptian: 0 . 5 6  -- First XS wlthln W P  Study Ilmit 
 tati ion ~ievailan Dara n m -  1 6  

5 t a  E l e v  S t a  E l e v  S l a  Elev St. 
8 9 0 0  1750 4000 l749 9200 1748 9 4 7 1  
9615 1 4 4  9733 ,745 998. 8'3 17114 9998 1 4  

10012 77 174010019 4 7  17 i410081  4 8  174410085 65 
la350 h i 0  

MaMlnq'l n Vllves "m- 3 
sz. n Val Sf* n V.1 St. n V a l  

8940 .055 9986 .89  ,0310019.47 - 0 5 5  

~ a n k  sra:  L e f t  ~ l g h t  ~enaths: ~ e f f  cnannei ~ i g h r  
9986.e910019.47 320 136  I S 0  

CROSS SECZION RIYER: Daaerf H l l l s  War 
RZACH: Reach 1 8 5 :  0.4B 

INPUT 
DCICIlPrlan: 0.48 
station Elevstian ~ a r a  "urn- 12 ~~~ -~~ ~~~~ ~~~~ ~- 

s t ~  Elev s t a  ~ l e v  s t a  ~ l e v  ~ f a  
8900 1750.2 9100 1750  9415  1718 9560 

9905.27 174010001.03 174010013.O2 h 4 2  10315  
10175 17lB 10500  1710 

Bank Sta:  l e f t  Rlght Lengths: Left Channel Rlght 
9979.9810013.02 1 1 0  380 340 

CROSS SECTION RIVER: Desert Hills War 
RERCH. Reash 1 RS. 0.10 

INPUI 
Desc11pClon: 
s t a r m n  clevatian ~ a t a  nm- 2 0  

S t a  E l e v  St. Elsv Sfe E l e v  9 t a  
9000 ,748 9100 ,748 9402.16 1146  9610.77 

9949.58 1742 9966.56 1712 9976 .95  17.0 3988.11 
10008 .13  1 7 ~ 0 1 0 0 1 6 . 9 4  174210021.82 114210103.85 
10290.98 171610292.67 174610321.11 176810321.05 

Elev 6ta Elev 
1744 9720.22 1712 
l7JB 9999 42 1138  
174210240.84 1 7 4 4  
h 4 8 1 0 3 5 2 . 5 6  1150 



Bank St.: Left Rlghr Lengths: left Channel 
9966.5610021.82 180 260 

-71055 SECTION RIVER: Damert Rills War 
WAC": Re.Cb 1 RS: 0.386 

INPUT 
DBssrlptlo": 
station Elevation ~ a t r  nun- 11 

St= Elev SLa Elcv 91a Elcv 
9162 1748 9382 1146 9601 1114 
9388 1738 10012 1138 lOOl4 1710 

10242 Il.4 10262 I742 10130 1711 

W.nning~s n valuer "W 3 
st. n Val sts n Val s t a  n Val 
9162 -055 9992 .03 10011 .055 

Bank St.: Left Rlght Length*: Left Channel 
9982 10011 0 0 

RIVUI: *ache Wash 
RS: 8 . 0 2  

INPUT 
Dercriptxan: 8.02 

Station Ll~vatlon Data nun- 16 
Sra Elev S t a  Elev Sts Elev 

9610 1996 9100 1992 97651991.9 
9891 1988 9951 1989.2 9977 1988 

10020 1986 loon ,see 10077 1990 

Sf* Elsv Sta 

10125 1996 

HannLng'n n Yelu~r n u -  3 
JLa n Val S t a  n Val S t a  n Val 
9610 ,055 9977 .03 10037 ,055 

Bank Sta: left Rlqht Lengths: Left Channel 
9971 10037 215 235 

CROSS SECTION 
REX": Reach 1 

RIVER Apache Wash 
RS 7 98 

INPUT 
DeJcilptian: 7 . 9 9  

SLa Elev Sta 
9740 1986 9773 
9950 1986 9975 

10005 1982 10017 
10116 1990 10127 

Bank Sta :  Left Right Lengths: Lefr Channel 
9915 10039 280 465 

CROSS SECTION RIVER: lipache Ua5h 
RE&=": Reach 1 RS: 1 . 8 9  

INPUT 
Deacrlption: 7 . 8 9  

StatLon Elevation Data mrm- 18 
9 t a  Elav Sta Elev S i a  Elev 

9756 1986 9754 1984 9845 1 9 B d  
Sfe Elev Sts 
981% 1981 9978 
10000 7 10020 
10170 1982 10189 

Bank s t a :  =eft R1qhr ~engfha: left  channel 
9983 10054 300 300 

CROSS SECTION RIVER: Apache Wwh 
REACH: Reach 1 RS: 7.84 

INPUT 
Descrlptlon: 1.84 

s t a r m  Elsvatian ~ s t a  nun- 16 
S t a  ElCv Sta Elav Sfa Elev 
9193 1984 9828 1982 9041 1980 
9'118 1916 9 9 4 1  1976 4975 1976 

Stir TI*" Str) 
9908 1978 9916 
9984 1976 10000 

10206 1980 10222 



s t a  D "81 St. n Val $La n ".I 
9791 .055 9984 .03 10025 ,035 

ank St.: Leff Right Lengths: L e f t  Channel Rlght Coeff Conlr. 
9981 10025 575 500 425 .1 

CROSS SECTTOW RIVER: Apache Wash 
-H: leach 1 ici: 7.74 

INPUT 
w , c r i p t i o t , :  7 .74  

s t a t i o n  ~ i e v a ~ i o n  -fa nw- 22 

Bank Sta :  left Righr Lengths: L e f f  Channel Right  Coeff Contr. 
9983.7110035.24 125 500 475 . 1 

CROSS SECTION RIVER: ~ p s ~ n e  welin 
REACH: Reach 1 RS: 7.65 

INPUT 
Descrlptlon 7 65 -- Approximate SLndy limit 
stetton ~ l e v a f ~ o n  ~ a t a  n u -  13 

sta  lev ~ t a   lev srs =lev s t a  ~ i e v  sra 
9787 1970 9805 1966 3882 1965 5 9917 1964 9977 37 

9986 15 1962 10000 ,961 810B10.39 196210016 47 196410022 56 
10109.69 19681012% 52 1970 10161 1911 

naming's n values nun- 3 
Sfa n ".I St. n "a1 St1 n V a l  
9787 055 9971 17 OlfOO22 56 055 

Bank Sta: L e f t  R w h r  Lengths' L e f f  Channel Rlghr Coeff Confr. 
9971.3710022.16 120 100 470 . I  

CROSS SECTIOII R I ' E P :  ilpache Wash 
REACH: Reach 1 R5: 7 . 5 5  

NPUT 
Dexcrxpt~cn: 7 . 5 :  

~ t a e l o n  ~levatlon ~ a i a  nm= 14 
Sfa E l e v  S f a  Elev SLa Elev Sta  Zltv S f a  

9877.72 1 9 6 6  9 8 9 5 . 8 ,  1966 9913.89 1954 9929.39 1962 9970.07 
9981 .49  1958 10000 1956.71002~.51 195810028.15 195010141.16 

10158 .57  196210173.51 1964 10182.6 196610293.44 1 9 6 8  

Manning's n Values n u -  3 
Std n "a: s t a  n ".I 5 t s  n ".I 

9877.12 .D55 9970.07 0310098.16 .055 

~ a n k  s ta :  ~ e f f  ~ i q h i  Lengths:  Lcfr channel ~ ~ g h t  coeff contr. 
9970.0710028.16 510 500 480 .1 

CROSS SECTION EIVER: RplChC Wash 
R W R :  Reach 1 P.5: 7.46 

INPUT 
Dercrlption: 7 . 4 6  

S t a r i o n  Elevation Data  nun- 13 
Sea Elev SLa Elev 5ta Ele* St .  Elev S t a  

9830 45 1960 9861 07 1958 '1923.22 1956 9969 4 7  1954 9976.86 
9990 1951 5 lDOO0 7 195210032.17 195210051.31 1953iOOB1.59 

1011s 3 1 9 5 6 1 0 1 ~  99 1358 10142.8 ,960 

Bank st.:   eft h q h t  ~ e n g t h . :    eft channel m g h c  coaff contx 
9969.4710051.31 490 500 51" .1 

CROSS SECTION RI-. *acne Wash 
RCACH' Reach 1 BS. 7 36 

INPUT 
Deecr lpr ion:  7.36 

Stailon ElevaLlOn Data nun- 12 
st1  lev 8 r a  =lev st. =lev s t s  Elcv sra 

9725 1954 9740 1952 9800 1950 9535.52 1950 9919.32 
9977.98 1946 9998 1944 510011 65 134610023 48 194810033 BP 
10040 39 195210015 86 195a 



Bank sf# ~ e f f  mghf Lengrhr: L E ~ L  channel Right coeff contr &=pan 
9949.3210023 4 8  420 4 6  470 .1 .3 

CROSS SECTION RIVER ApaChe Warh 
W H :  Re.ch 1 RS. 7.28 

rmm 
DlscTiptxOn. 7 28 

statzon Ele"*rio" Data n u -  I. 
J t a  Elev S f a  Elcv Spa Llcv SLa Slav Sta  E l s ~  

9710 1950 9760 1944 9800 19829836.63 1 9 4 2 9 8 1 9 . 7 <  1911.8 
9874.17 1911 8 9921 4 1  1942 9988 71 1912 9998 1940.8101110 16 1912 

10021 65 194410035.54 1946 1003B.P 1948 10047.2 1950 

nanning's n valuer n u -  3 
St* n V a l  s ta  n Val 5 t a  n Val 
9710 ,055 9988.71 .0310010.16 ,055 

Bank Sta :  Lcff Right lengths: Left Chmnel Right =.elf cant.. w a n .  
9988.7110010.16 4 7 5  554 410 . 3  .5 

CROSS SECTION RIVER: *ache Wash 
R W H :  Beach 1 RS: 7.17 

INPUT 
Cescriptlon: 7.17 

s t a t l o n   levat ti on ~ a r a  nu.= 13 
sca Elev st. ~ i e v  s t a  Elev st. ~ t e v  s t a  P I ~ V  

9950 59 1944 9955 33 1942 9360.08 1940 9'167.15 1938 9478 7 6  1936 
9991 1 1934 10000 1934.310014.37 193410024 18 1936 10034 1938 

10043 85 194010082 22 19+210098.58 1914 

uanning's n value* n u -  3 
s t a  n Val  Sf& " Val 5ra n V a l  

9950.59 ,055 9978.76 .0310024.18 ,055 

Bank s r a :  left ~ i g h f  ~engfh.: left  cnenncl ~ i g h t  coeff conir. nxpan. 
9978.7610024.18 500 500 520 . 1 .3 

CROSS SECTION RIVER: Apache wash 
REACH: Reach 1 R5; 7 . 0 6  

INPUT 
Deoctlption: 1 . 0 8  

5ia:lon ElEvatlon ~ a t a  nunr 13 
St. E l e v  Ste E1ev Sta Elev s f a  Eiev St.  lev 

9917.61 1940 9325 72 1938 9934.65 1936 9943.58 1934 9913.07 1932 
9965.94 1930 9987 192910007.17 193010021.87 193210036.31 1934 
10051.7 1936 10067.1 1938 10082.5 ,940 

Manning's n Values n u -  3 
st. n Val sia n V a l  s t a  n Val 

9917.61 ,055 9951.07 0310021.87 ,055 

CROSS SECTION XIVER: Apache Wash 
REIICH: Beach 1 R5: 6 98 

l N W T  
Dencrlptron 6.98 
StatLon CIeYatlon Data n u -  16 

s t  Llev sra Elev sf. P1.v SL. ~ i e v  st*  
9723.3, 1934 9740 1932 9772 1930 9797 1930 9900 

9935 lB32 9941 I7 1930 9975.97 1928 9983 4 1926 9991.21 
10004.06 192410020 09 192610031 62 192810071.11 iP3010085 11 
1OlOO.W 1934 

manninga= n value, n m  3 
St* n V a l  Sta n Val Jta n Val 

9723.34 ,055 9915.97 -0310031.62 .055 

Bank s t a :   eft ~ x g h r  ~ a n g r h a :    eft channel  ~ g h t  coeff conrr. 
9915.9110031.62 400 3 NO .3 

CROSS SLCIIMI R I ~ R :  ~ p a c h e  warm 
REACH: Reeeh 1 RS: 6.0 

INPUT 
Description: 6.9 

station ele~stian ~ a t a  n w  1s 



Bank Sra; Lstt Right Longthrs Left Channel Right coetf contr. -pan. 
9854.1110Ol7.39 190 520 560 .I .3 

CROSS SECTION RIVER: Apache Yash 
RPACH: Reach 1 US: 6 .8  

I wm 
Descriptlan: 6.8  

stlltion Elevation Data 
SZa Elev St. 
9660 1921 9705 

9880.75 1920 9901.03 
99B2.91 1915 9988.6 

10010.<3 191610010.46 
10022.57 192010028.44 

nun- 
Clev 
1920 
1920 
1914 
1916 
1922 

Hannlng's n Yalvas n- 3 
S t a  n V a l  s t a  n val Eta n vsl 
9660 .055 9976 63 .0310016.52 ,055 

Bank ste  Lett axgnr ~ength* Left Channel m g h t  coaff contr. zxpan. 
9976.6310016 51 500 495 100 .1 .3 

CRCISS SECTION RIVER: Apache Wanh 
RERC": Reach 1 RS. 6.71 

INPUT . 
Dercrlpt~on 6 71 -- Rppioxlmars JOY m n c h  wad &llgment 
STdc~on Elevation D a t a  nun- 10 

SLB EleY St. EIFY St.  lev st. EICV st. EICV 
9970 1918 9917 71 1914 04 9981 63 1912.03 9990 0 10000 1901 5 

10010 1908 10025 1912 10049 191'1 10090 1916 10125 1918 

Wannlnq'r n vnives nun- 3 
s t a  n Val sts n v a i  s r a  n vai 

3970 ,055 9981.63 03 10025 .051 

Bank S L ~ :  Lefr Riqnr ~enqths: Left channel ~ i g h t  caeff contr. ~ x p a n ,  
9981.63 10025 425 390 350 1 .3 

CROSS SECTION RIVER: apache Wash 
IESCH: Reach 1 RS: 6.63 

IWPUI 
DeSCripLlOn: 6.63 
Station Elevation Data num- I4 

s t *   lev sf*  lev S t a  ~ l s v  s t a  =lev sta Elev 
9976.91 1916 9982.13 1914 9983.41 1912 998+.66 1910 9985.91 1908 
9987.08 1906 9995 1905 10005 190510015.13 190610021.$: 1908 

10050.15 191010132.19 191210273.61 191410318.19 1916 

0ank st=: ~ e f i  ~ q h t  Lengths: left Channel night coeir cmrr. ~ x p a n  
9985.9110021.82 300 290 190 . i . 3  

CROSS SECTION RIVER: Apache Wash 
REACH: Reach 1 RS: 6.58 

INPUT 
Mocrlotlon 6 58 

on Data nun- 12 

Hann~ng'a n value8 nw- 3 
s t =  n V a l  st, n V.1 sta n Val 

9897.27 ,055 9965.1 .0310022.81 ,055 

Bank Sta Lett Rlght Len9th6 Lett Channcl Right Coeff Conti Cxpsn. 
9963.110022.84 430 130 1130 .1 . I  

CROSS SECTION 
R W H :  Reach 1 

INPUT 
Delcriotion: 5 . 5  
srarioi cievation Data nun- 16 

st3 Elev S t a  E1av Sta   lev st. ~ l c v  st. E I ~ V  
9636 39 I910 9702.53 1908 9718.78 1906 9747.02 1904 9794.4 1904 
9947.45 19049967.32 13029987.47 lPOO 9995 1899 lOOl0 ls99 

10019.82 190010042.69 190210071.54 190(10099.13 190610152.4 1908 
10187 1910 



st* n V a l  st. n 9.1 st. n val 
9636.39 , 0 5 5  9947.45 .0310011.54 -055 

~ n k  sta. l e f t  ~ ~ p h t  ~ e m g t h s :    eft Channel ~ ~ g h f  coet t  contr. 
9947.4510071.54 310 345 355 . 1 . 3  

CROSS SECTIM RIVER: Apache Vaah 
m C W :  Reach 1 R5: 6.13 

Hanning's n v.,uer ""m- 3 
s t  n Val Sra n Val 5 t a  n Val 
9655 .055 9925 .OJ 10030 .055 

sank srs:  eft night L - 9 t h ~ :  ~ e t t  Channel ~ x q h t  coeif contr. 
9925 10030 475 150 360 .I .3 

CROSS SECTION RIVER: Apache Wash 
RVLW: Reach 1 RS: 6.32 

INPUT 
B r c r l p t i a n :  6.32 
station s leu at ion Data n m -  14 

st*  lev 6Le Elev s t a  Elev s t a  ~ l s v  s t a  ~ l r v  
9951.16 1900 9957.9 1898 99611.52 1896 9970.99 1894 9977.55 1892 
9984.06 189010006,.52 189010013.?2 189210020.18 1BP410100.18 1896 

10266.52 18'1810193.q2 1898103$7.28 189810112.02 1900 

Bank Sts Lefr Rlghi benqthr. Lef t  Channel Riqhf Coeff Conrr. E ~ p a n  
3970 9910OZU.iB 4 1 0  190 3 1 .3 

CROSS SECTION RIVER: apache Wash 
RVLCH: Reach 1 XS: 6 . 2 5  

INPUT 
m r c r l p f i o n  i 2 5  
> t a t i o n  Elcvailon Data  n m =  14 

5 x 3  Elev S t a  Elev SLa E i e v  Sta Elev St. Elev 
9911.34 i S 9 B  9931 58  1896 9947.24 1594 9961 B4 1892 9976 08 3890 

9*90 is88 100l5 LBEC 10030 1 183010045 4 2  189210069 4 4  1892 
10266.11 18921045* il 189410476 27 189610569 31 1898 

b,*""l"(l'S n valuer num- 3 
s t a  n V a l  S t a  n Val 5 t a  n V a l  

9911.34 , 0 5 5  9911.84 .0310045.12 .a55 

~ a n k  st=:  eft R I ~ M  Lengths: l e f t  channel ~ i q h r  
9'161.84l00#1.42 490 460 130 

CROSS SECTION R ~ Y E R :  ~ p a c n e  wash 
PERCH: Reach 1 R5: 8.16 

INPUT 
D e . l c l i p f ~ a n :  6.16 
Stailon EieYaZlan Data num- 20 

S t +  Eiev 5La Elev Sis Elev Sra 
9875 1892.5 9961.21 1892 9912.1 1890 9977.65 

9989.16 ,884 9946.77 lea3 9997.18 188310022.78 
10050.58 188810110.58 188810208.91 188610225.08 
10345.72 1890 10114.9 18911012~.02 189210PZB.81 

Hlinninq's n va lves  nm- 3 
s t a  n val 5ta n vsl sta n vsl  
9875 0 5 5  9977.65 .0310050.58 ,055 

Bane s t a :  L e f t  Right Langths: Lef t  Channel Ri.ht 
9977.6510050.58 270 360 450 

CRWS SECTION IIIWR: Apache Wash 
REACH: Reach 1 RS: 6 - 0 9  

mew 
DeJcrLpflon. 5 09 -- 01a New River Road 
StaLLon Elevatlan Data n m -  10 

5La Elev 5 t a  Elev Sfa Elev St. 
9815 1886 9890 1884 9935 1882 9970 

10050 ISSO 10010 1882 10345 1884 10380 

Coaff Contr. Expan. 
.1 .. 

Elev St& Elev 
1860 10010 1879.5 
1886 10520 1888 

Bank Sf.. L e f t  Rxght Lengths: L e f t  Channel Right 



9933 10070 410 4 5  435 

:ROSS SECTLO" R I V E R :  Ipache Wash 
~IULCR: Reach 1 RS: 6.01 

INPUT 
Description: 6.01 

station ~ l c v a t i o n  ~ a r s  n u -  17 
S t a  EleU Sta = l e v  S t a  Elev St, 

9750 In83  9810 1682 9920 1880 9955 
1ODOD 1875.5 10010 1876 10020 1878 10035 
10160 1818 10175 7 10190 1878 10260 
10400 1881 lo580 lS86 

Bank s t* :  Left Rlghr Lengths: left Chlnnel  Right 
9920 10035 485 490 510 

CROSS SECTIM~ RIWR: *ache wash 
PSACH: Reach 1 RB: 5 - 9 2  

INPUT 
Description: 5.92 
Jtaflon E l e v a t i o n  Data nurr 19 

SL* Elc" 9 t a  El*" sea Elr" sr" 

Bank S t s :  Left aighi Lenqthr: L e l t  Channel R i g h t  
9948.3410024.31 375 400 375 

CROSS SECTION RIVER: *ache Wash 
REI\CH: Reach 1 RS: 5 .83  

IRPVT 
Description: 5.83 

 fati ion E l e v e r i o n  ~ a t a  nm- 1 6  
Sca Elev 9:a E lcv  Jta Elev SCa 

9500 1814 9550 1872 9650 1871 9710 
9890 1870 9460 186@ 9990 1 8 6 6  10000 

10030 L B B B  10105 1968 10120 1870 10140 
10250 1675 

CROSS SECTION 
RUCW: Reach 1 

INPUT 
Descri~tion: 5.76 
5tat10n E l e u a r l o n  ~ a c a  n u -  15  

S t a  E>eY Sf* EirY Sfl Elev  SLa 
9640 1870 9614 85 ,868 9104.99 1866 '1712.43 
9835 1866 9865 1866 9968.58 lSS4 9985.72 

10043  06 186410096 64 1866 10124 8 186810112.86 

CROSS SECTIO" 
W C H :  Reach 1 

RIVER: hpache Y..h 
RS: 5.66 

INPUT 
Description: 5.66 
SLaLIon Elevation Data nw- 23 

sts Elev s t a  El=" Sf. El*" Eta 
9504.86 1864 9505.03 1864 9622.9 1862 9622.91 
9802.2% 1862 9805.57 1862 9805.58 1862 9814.49 
9838.11 1858 9839.05 1858 9857.77 1860 9980.02 
1 0 0 0 3 . 1  185110014.57 1818 10030 1859 10116.3 

10169.16 1862 10210 1862.5 10615 1863 

ElrV St. Elev 
1872 10000 1810.2 
187610094.25 1874 
187210238.14 1874 
1878 

Elev Sia Elev 
1862 9802.24 1862 
1860 9838 73 1858 
1860 9995.33 1854 
186010136.31 1860 



sra: =eft  aighr 
9980.02 10010 

CROSS SECTION 
RULCH: *C.Ch 1 

RIVER: Apache Ysrh 
BS: 5.64 

INPUT 
DesCriPtlon: 5.64 -- Claud Road 
S i a L l o n  Elavailon Data n u -  9 

SLL EILV st. PIEY SL. E ~ E V  st. srr u e v  
9650 1862 9175 1860 9870 ,858 9955 185510037.91 1855 

10170 1856 10275 1858 10365  1860 10575 1862.5 

umnlng's n VaMas n m -  3 
s t a  n "a1 s f a  n "a1 St. n ".I 

9650 ,055 9955 03  l o n o  .ass 

CROSS SECTION 
RUICII: Raach 1 

INPUT 
OeIICrlprio": 5.57 

stat ion e l e v a t ~ o n  ~ a t a  nm- 1 6  
5 t a  ElCV S t a  P l e v  SZa E l e v  S t a  E l e v  s L l l  Elev 

P I 0 0  1859 9520 1858 9700 1856 9731 1858 9800 1858 
9812 1856  9 8 1 4  1854 9911 1854 9985 1852 9993 1850 

10005 ,850 10011 1 8 5 2  10024 185. 10015 1856 10170 1 8 5 s  
10299 1889 ' 

Bank Sfa: Left Riqht Lengths: Left Channel Rlghr 
9977 10035 400 450 450 

CROSS SECTION RPVER: Apache Wash 
RULCH: Reach 1 RS: 5.a8 

INPV? 
uercrlprlan: 5.48 
sfatlo" El*Y.tlO" D.t. "mi 1 5  

SZa Elev  5ts E l e v  5 L i  Elev 5 ta  
9300 1855 9 4 r u  i s54  9750 i s 5 4  s?so 

9929.89 1 8 ~ 0  997e.e: l a5o ioooa . i l i  l e r s  loooil.4 
10141.09 185210147.22 145Zi01id.73 181210541.71 

Hannlng~o n v a l v e s  nu,"- 3 
SCB n "a, s t a  n "a, *fa n V a l  

9300 .055 9 9 7 8 . 4 1  .0310044.05 ,055  

Bank 5 ~ s :  Left P i g h t  Lengths. Left Channel Right 
9918.4110044.06 530 500 500 

Coeff Contr. Expan 
.1 . 3  

CROSS SECTION 
RERC": Reach i 

LIVER: Apache Wash 
RS: 5.36 

INPUT 
Dersrlprmn: 5.38 

ststlon r i e v a r i a n  ~ a t a  num- 1 1  
~ t a  ~ l e s  S L ~  E l e v  S C ~  = l e v  stn n e v  5 t a  ~ i e v  

9815 1850 9880 1848 9900 1846 9910 1844 9985 184e  
10000 1841 10015 4 10030 1846 10110 1846 10255 184s 
10460 1850 

CROSS SECTION RIVER: lipache Wash 
BEACH: Reach 1 RS: 5.31 

INPUT 
Dcscriptfon: 5.31 
S t a t i o n  Elevation DIfs n u -  19 

SLa El.," 3rd El*" st. El." st. 
9325 1 8  9 1846 9557.15 1844 9887.76 

9919.13 1840 9919.34 i8+0  9933.33 1842 9933.43 
9988.24 1842 9997.61 183810005.97 1838 10024.7 
10014.5 184410061.08 181410218.05 I844 10565 

El." 5 t a  Flev 
1811 9911.33 1B40 
1842 9988 23  1842 
161210044 19 1844 
1846 



9988.2310014 4 9  500 500 180 

-ROSS SECTION RIVLR. %ache Yarh 
W H .  Reach 1 RS. 5.21 

wpm 
hacr ipr lon .  5.21 

S t a f l M  ElEVIIZ1OLI Data n m  21 
S f a  Elev Sfa Elev S t a  Elev 5 t a  
9685 1812 9780 1840 9860 1838 9885 
9915 1 8 3 8  9970 1838 9985 1835 10000 

10030 1838 10065 1838 10110 1837 10120 
10150 18t0 10215 1838 10310 1838 10355 

Bank st* :    eft night Lengths: ~ e r t  channel night 
9970 10030 130 310 300 

w g h t  ~ a v e c  station- 10135 ~~euation- 1840 

CXOSB SECTION RIVER: *ache mash 
-CH: Reach 1 RS: 5.15 

INPUT 
DFSCT1ptlon: 1.15 

Stitloo Elevation Data n m -  14 

Bank S L a '  Left Right Lengths L e f t  Chennei Rlght 
991B 10025 350 352 355 

Rlghf LBvee Siailon- 10170 Elevation- 1835 

CROSS SECTION RIVER: Apache Wash 
RULCH: Reach 1 R S :  1 . 0 9  

INPUT 
lescrlpflon: 5 . 0 9  

Stazmn ~ l e v a t ~ a n  ~ a t a  nm- li 
Sia Eiev St- Elev S t a  Elev Sfa 
4480 1 6 3 5  9511 1214 9550 1832 '1970 

10000 1611 10025 1832 10075 1834 10120 
10255 1832 10320 3 10435 8 3  10780 

"Dnnlng's n "slues nun= 3 
S t n  n "el Sf. n Val s t a  n Val 
9480 055 9970 03 10025 055 

Bank Sia left Rlght Lengths Left Channel Righi 
9970 10025 300 100 310 

Rlqht Levee StatLon- 10075 Eleuatlon- 1834 

CROSS SECTION R I V E R :  apache Wash 
RERCH: Reach 1 R5:  5.01 

INPUT 
Deacilptlan: 5.03 
SLatfOn Elevation Dafa nm- 13 

S t a  Elev S t a  Elev S t a  
9515 1833 9590.59 1832 9640.88 

10001.75 182610012.26 1 8 3 0  10053.1 
10281.59 1828 10620 1832 10750 

Elev S t r  
1830 9975.12 
I5301P133.33 

1832.5 

Bank S f a '  L e f t  RiOt Lengths L e f t  Channel Rlqht 
9975.1210012.26 345 365 340 

Rlghi Levee Ziatlan-10133 33 Elevaflan- 1830 

CROSS SECTION RIVER. apache Wash 
REACH: Reach 1 R5: 4 . 9 6  

INPUT 
Dercriptl~n~ 4 96 
SLatlon Elevation Data nun- 17 

Coeff Cmtr. Exp... . 
-1 .3 

Elev s t a  ~ l c v  
1826 9995.82 1822 
182610156.73 1828 
182710594.98 1827 



Bank S ta :  Left Rzght Lanqtha: Left Channel Right Caafr conzr. ~ x p m .  
9974,1910011.03 400 320 200 .1 .1 

aiphr Levee - 1 0 6 . 6 3  Elevation- 1826 

C M S S  SECTION RIvEn: *ache Wash 
W C " :  Reach 1 R5: 4 . 9  

IliPVT 
Descriptxon 1 9 
StatLon El.uaf19" 

St. Elev 
9757 1826 
9922 1822 

10014 1 8 2 0  

El*" 
1820 
1820 
1822 
1820 
1826 

Bank Sta  Left Rzght lengths: Lett Channel Right Coetf Conrr. Expan. 
9966 10032 220 200 150 .I . 3  

Left l e v e e  Station- 9966 Elevation- 1824 
RlghL Levee Station- 10032 Elevation- 1821 

CROSS SECTLOR a ~ v ~ a :  &ache wash 
RUCK: Reach 1 RS: a.E2 

INPUT 
Dercrlprian: 4.82 
Station Elevation Data nun- ?E 

SLa Elev SLn Elev SLa Elev S t a  
94EO 1 8 2 6  9740.85 182$ 9810.85 1822 9871.16 

9903.71 1818 9930.33 1820 9930.34 1820 9974.99 
9090.22 181810005.12 181&10009.'13 1820 10013.6 

10070.59 1820 I0100 181B10126.15 182010181.41 
10200 1817.110207.92 181810217.21 182010264.85 
10315 1820 10435 1822 10561 1824 

nanning's n values nun- 3 
SLB n V s l  5La n Val Sfa n Vli 
9480 .a51 9875.16 ,0310009.43 .055 

iank spa:  Left Right Lenqchs: ~ e f i  channel i)ight 
9811.1610009.43 480 4 8 0  

  eft Levee sratlon- 9915 ~leuatlan- 1820 
Right Levee Sfat~an- 10013.6 Elevat~on- 1822 

CROSS SECTION RIVER: &ache Wash 
REACH: Reach 1 RS: 4.78 

lNPUT 
Description: 4 .78  
Stiilon El-vai lan Data n m -  17 

S'.B ~ i e v  s t a  ~ l c v  sra  lev sca 
9743.69 1820 9905.26 1818 9905.48 1818 9964.81 
9983.35 1816 9995.72 181310010.03 181310021.41 

10230.89 181610317.11 181410316.01 1813 10a88.8 
10540 1815 10646 1818 

Mnning'r n Ynl"e3 nun- 3 
st. n va1 S L ~  n val sra n va l  

9713.69 -055 9964.87 .0310021.'11 ,055 

Bank 5111: L e f t  Right Lengths: Left Channel Right 
9964.8710021.11 300 200 1 0 0  

Right Levee Station-10211.72 Elevation- 1816 

CROSS SECTION RIYER: Apache maah 
REACH: Reach I RS: 4.74 

INPDT 
Oescription: 4.74 
Station Elevation Data num- 22 

E t a  Elev Sfs llev St. Elev 5La 
9500.14 1818 9960.29 1816 9979.29 1814 9986.69 
9994.01 IS10 9993.53 1810 9999.55 181010010.02 

10029.36 181810136.55 1814 10140 ,813 10160 
10400 1011 10425 1814 10440 1814 lo485 
10590 1815 10700 ISIS 

Elev s t i  
1818 9964.88 
181510211.72 
1 8 > 4  10508.5 

Manning's n VLlues nm- 3 
S Z ~  n v a l  $fa n val srs n val 

9500 14 ,055 9960 29 .0310029.03 055 

Bank sta'  ~ e f f  %ght Lengths: Left Channel Riqht Cveff Contr. ~xpan, 
9960.2910029.03 400 500 5C" 1 .3 

:ROSS SECTIOR RIYER: *ache Wash 
RWICH: Reash f RS: 4.65 



Bank St.: Left Right Lsnqths: M f t  Channel Right Coaff  ConLr. Expsn 
9982.4110093.98 260 280 260 .1 . 3  

CROSS SECTION RIVER: *ache Mash 
IVACH: Reach 1 RS: 1 . 6  

mP0f 
Dercripflon: 4.6 

Station Elevation I M t s  nvnr 18 
S t a  EleV St. ElCY E t a  EleY Sts Elcv  Sfa E l r v  

9675 1812 9812.65 1810 9836.34 1810 9875.78 1808 9883.17 1808 
9966 .89  1806 9971.4 1806 9987.4 1802 9998.69 1802 9998.98 1802 

10015.98 180610022.46 1806 10123 180610130.11 180110281,42 1804 
10322.77 1 8 4 . 2 4  1B0610500.19 1808 

CROSS SECTION R I V U I :  Apache Wash 
RULCH: Reach 1 RS: i i . 5 8  

INPUT 
Description: GemefrY data points 6 and 7 are ad3usted t o  account for the 1 

b a i r e l  1 0 '  r 5 '  cbc.  The stationing for both polnls is increarrd 
by 5 ' .  The right bank and ineffective f low areas are adjusted 
accordingly. The e l e v a r l o n s  of p o m r s  5 and 6 are changed from 
1802 LO 1801.3 ro march me surveyed invert of rhe  box c u l v e r t  

SCatlon EleveLlan Data num- 1 0  
St. Eleu St. Eiev S t a  E1ev St. Elev S t a  Eiev 

9685 1810 9790 1808 9 8 5  1806 9983 l S O I  9981 1801.3 
10015 1801.3 10016 1804 10250 1804 10320 1806 lO5Dd 1808 

~ a n i ;  sra: L e f t  ~ i g h t  ~engths:   eft channe l  sight c o e f f  contr. ~ x p a n  
9983 10016 180 180 170 . 3  .i 

Ineffective Flow num- 2 
Sfa  L S t n  R Elev Sfs L S t  R Elcv  

9685 9983 lSO8 10016 10500 1808 

CULYERT RIYER: Apache Usfh 
REIICH: Reach 1 R5: 4.575 

Distance sron "prtre.. XS = 5 
Dec*/Roaduay Yldth - li&.l 
U e l r  Coaflicicnt - 3 . 1  
Brldqt Dcck/Roaduay EXeV - 
U D s r r C m  D.CX/XOadYaV Coordinates 

n m -  12 
St. HI Cord Lo Cord S t *  Hi Cord LO Cord St. HI Cord Lo Card 

9685 ,810 1800 9790 1808 1800 9945 1808 1800 
9983 1808 1800 9983 1808 1800 9984 1808 I800 

10011) 1808 1800 10011 1808 1800 lOOli 1808 isOD 
10250 1807 ISDO 10320 1807 1800 lOS00 180s 1800 

upstream Brldqe Gloss section Oat. 
Statlo" r1r;vation Dsta n w -  10 

St. Elev S t a  Elev  S t a  E l r v  S t a  Elev  St. Elev  
9685 1810 9790 lUO8 9945 1806 9983 1804 9981 1801.3 

10015 1801.3 10016 1804 LO250 180a 10320 1806 10500 1808 

aank sta:  Left ~ l q h t  coeff contr. ~ x p a n  
9983 10016 1 5 

ineffective Flow om- 2 
St. L St. R Elev  SLa L S t a  I E l s u  

9885 9983 1808 10016 10500 l8OB 



n u -  1 3  
S t i  Hi Cord Lo Card Sf. 81 Cord Lo Cosd STa Hz Cord Lo Cnrd 

9685 1808 1798 9790 1808 ,798 9945 l8OB 1798 
9980 1808 1798 9980 ISOB 1798 9983 1808 1798 
9984 1808 1798 l D O 1 O  1808 1798 10011 1808 1798 

lDOll 1 6 0 8  I798 10250 1807 I798 10320 1801 1798 
lo500 1805 1798 

sri. Elev S t a  Elev sea Elav a f a   lev sra  ~ l c v  
9550 1W12 9 3  lSl0 9915 1808 9945 1806 9960 1804 
9975 1802 9985 1800 10000 1799 10035 1800 l o l l 5  1802 

10150 I804 10215 1806 102.0 ISOB 

H.nnlng.s n v a l u e r  n w -  3 
Sf .  n V a l  St. n V a l  S t =  n V.1 

9550 .055 9975 . 0 3  10115 055 

- 

S t a  L 5rl1 R Elev Pta L St. R Clew 
9550 9950 1808 10050 10210 1808 

naximw l r l l m a b l e  rvbliergence for r t r  fl0" - .95 
EleYarlon at w h x h  velr f low heqlns - 1807 
Enerw herd used i n  r ~ ~ l l u a v  d e . ~ a n  
s p l ~ i i a y  hClght used in aerign 
weir crest ahspe 

BOX1 Box 5 10  
EXffiR Chart # 8 - flared ulngwal l r  
EXWA S c a l e  X 1 - W i n p a l l  flared 30 t o  7 5  deg 
Salutlon CtiLeria - HIghPlt U S EG 
Cuiverf UFstzm Dlst Lenath n Value Entrance LOSS 

CROSS SECTION RIVER Apache Waah 
RVICH. Reach 1 R5 1 56 

.... ". 
neacilptlon: Geometry data poinl. B ls adlusted to account for the 3 b a r r e l  1 0 '  

x 5 '  cbc- The cu lvex t  was axtendad and cross section 4.57 of the 
FIS *as ellninared.  his crozs secrlon xr the ~ ~ r s t  downstream 
cross 3ecfion of the  c u l v e r t  The e l r v a t i o n  oI data pa lnr  8 i r  
adlusted from 1799 to 1800 The rlgnr bank station i$ moved frmm 
r tsr lnn 10035 t o  IOISO 

station ~levstxon Data n u -  13  
sta  ~ i e v  5 ~ a  ~ l c v  sra E l e v  st*  lev sea  lev 

9550 1812 9-30 1810 9915 l8OB 9945 1806 9960 180e 
9915 1802 9985 ,800 10000 I799 10035 1800 l D l l 5  1802 

lOl50 10215 1806 10240 1808 

BsnX S t * .  L e f t  R w h t  Lengths' Left Channel RLghT Coeff Conir Upan. 
9975 10115 365 365 350 1 .3 

rnerlecrive r l o v  n m -  2 
Sta L S t a  R Elev S f a  L Sfa R E l s v  

9550 9950 1808 10050 10240 I808 

CROSS SECTION 
RERCH: Reach 1 

RIVZR: Apache Yaah 
RS: 4.49 

starzon E I e M r l n n  pafa nw- 12 
J L i  Elev SLa I l r v  S t a  Elav  S t a  E l e v  S t a  Eisv  

9821.99 1806 9901.91 1804 9916.79 IS02 9951 9 1800 9973 8'1 1798 
9983.53 179610011 .1  179610018.97 119810053.62 18001010502 1802 

10240.68 1804 10310 I804 5 



Bank Sra Left n w h t  kngrnr L-It channel u g h =  ~ n e f f  contr. ~xpan. 
9454 910053.52 490  4 5 0  450 .1 .3 

:ROSS SECTION arvra: *ache  ash 
W C R :  Reash 2 RS. 4.4 

SPetlon Elevation &la n m -  14 
s t *  Plev St. Elev S t =  Elrv sf* E l m  Sts Elsv 
9925 1802 9940 lBD0 9970 1198 9990 1796 9905 1794 

10005 1792.3 loo20 17% 10030 ,796 iooeo n 9 6  10090 1794.3 
loll0 1796 10175 1798 10210 1800 I0270 1801 

"irnning's n Values n m -  3 
s t a  n Val 9 t a  n Val St. n "a1 
9'125 ,055 9990 .03 10030 ,055 

Bank Sta :  ~ c f t  nlgnt Lcngrhs: LcIr mlnnrl R X ~ ~ L  coeff con==. wpm. 
9990 10030 475 510 490 .1 .3 

CROSS SECTION &I%%: Rpache wash 
W H :  Reach 1 RS: 1.31 

INPUT 
Delc~lpflon: 4.31 

stailon Elevation Data nun. 12 
Sta  Elev S t a  Elev S t a  Elev Sta Elev Sta  Elav 

9106.51 1798 9170 7 1 7 9 6  9896 31 1798 9980.54 -92 9986.9 1790 
10005.88 178810009.89 178810014 81 179010019.75 1192100S5.21 1794 
10110 95 179610150.57 1196.5 

Bank Sfs: Left Rxght Lengths: Lett Channel Rxqhf Coeff ConLr. Expan. 
9980.5'110019.71 410 2 410 - 1  . 3  

CROSS SECTION RIYER: ripache Rash 
REACH. Reach 1 RS: 4.23 

INPrn 
~errripflon 4.23 

Station Elevation Oafa numi 13 
S r l  Eiev 5 t a  Elev S t *  Elev St. Elev Sra E l c v  

9520.61 1196 9614.33 1794 9752.38 1790 9933.91 1188 9961.17 1790 
9 9 b 0 . 1 6  1790 9981.61 n P 8  9991.06 17861000?5 118610015.65 1788 
iU03!8.19 179016081.29 179210132.36 1794 

Manning's yr values n m -  3 
$La n Val sra n Val s t a  n Val 

9 5 2 0 . 6 1  .055 9980.16 .0310030.19 .055 

Bani  5ra:  Lefr ~ w h r  ~engths: Lefr Channel Right cocff Conri. ~ x p  
9990.16113030.19 4 150 150 .1 

CROSS SECTION RIVER: Apache Haah 
R ~ C W :  rteach 1 RS: 4-22 

INPUT 
Dercrlprion: 4.22 
SLaflon Eleuaflon Data n m -  1 3  

St* EleY Sf3 Elev 5 t a  E iav  S t i  Elev S t a  Slav 
9435 1796 $530 1794 9595 1792 9650 1790 9780 178a 
9885 1188 9975 1790 9990 1186999P.81 1785.5 10010 1786 
10030 1190 lOOB5 1192 10135 1792.1 

Hamlng's n vaiuss n m -  3 
st* n Val sta n Val st* o ".I 
9435 .055 9975 .03 10030 .055 

mnk s t a   eft u g h t  ~ n g t h a .  left channel ~ i g h t  cocff conrr. u p M  
9975 10010 280 280 260 1 .3 

CROSS SECTION RIVER. Apache Wash 
REIICB' Reach 1 XS. 4.11 

INPUT 
Desc*>pt>o". 4 1, 

wannlnq'. n Valves n u -  J 
s t  n ".I 5 t a  n V a l  St. n V a l  

9954.62 .055 9978.48 .01 10107.8 .055 

Bank S t a  Lcft Rlghr Lengths Left Channel Rlghr Cosff ConLr. F m  



9978.48 10107.8 240 250 300 

'ROSS SECTIOW RIVER: Apache Y i r h  
W H :  Reach 1 X5: 1.05 

INPUT 
Descrlptlon: 1.05 

Station Elevation Data nm- 9 
S t =  Elev Sta  Elsr St. Elev bra 

9960 1788 9981.93 1182 9990 1780 10000 
10025 1782 10200 1782 10270 I786 10320 

Bank S t a :  Lpft Right Langfhr: Left Channel Rlght 
9981.93 10025 1100 500 285 

CROSS SECTION RIVER. Apache Wash 
REACH: Reach i RS: 3.96 

INPUT 
b s c r l p t ~ o n :  3 96 

sratlon  levs st ion Data num- 16 
sta Elev s t a  ~ i e v   lev sts 

9852.78 1784 98B2.85 1782 9912.96 ,780 9952.91 
9989.34 177410006.21 177A10028.53 118a10051.69 

10409.79 178010416.05 ,778 10422.6 171810433.36 
10801.52 i7B4 

nank s t a :  Left right ~cngths: left channel u g h t  
3882.6510057.49 490 520 $ 6 0  

CROSS SECTION RIYFR: apache Wash 
RERCH; Reach 1 RS: 3.86 

INPUT 
Dercripflon: 3.66 

srarxan Elevatlan ~ a r a  nun- 15 
5 ~ 3   lev srs =lev sra  =lev ~ t a  

9728.15 1780 9811.03 1778 9980.71 1775 9992.41 
10015.n 1732 1 0 0 9 8 . 1  1774 10108.2 lT?410125.21 
10205.13 1 7 1 8 1 0 2 7 4 . 9 2  177410300.77 1 1 7 4 1 0 3 7 3 . 7 6  

nann~ng'a ii valuer "urn- 3 
St1 n Val  SLa n Val EZa n Val 

9128.15 ,055 9980.73 .03 10048.5 .055 

Bani. 5 t a :  Left Rlqhf Length*: Left Channel Rlqht 
9980.73 10018.5 360 400 490 

Elev S t a  Elcv 
l77010006.32 1710 
1 7 7 6  10163.1 1118 
h 7 8  10196.8 1780 

CROSS SECTION RIVER' Apache Wash 
REACH: Reach 1 RS 3.78 

INPUT 
Delcrlption: 3.76 

Bank Sta :  Left LighC Lengths: L e f t  Channel RAght 
9%~6.~10060.66 no 170 170 

CROSS SECTION 
REACH: Reach 1 

RIYER: Apache Wash 
R5: 3.15 

INPUT 
nescr,pr,an. 3.75 

s r a r ~ o n  k levat lon ~ a t s  nm- 14 

Mannlng'r n Value. "W 3 
Sfd n Val Sf. n Val S t a  n Val 
9590 .055 9982.65 .03 10020 .055 



--nk sta :  Left Right Length": Lett Channel Rlqhr Coeff Conrx. Expm. 
9982.65 10020 100 500 500 1 . 3  

lOJS SECTION LIVER: Apache Mash 
m a :   each I RJ: 1.65 

st~tton ricvafion mra nua- 9 
Sf. Elev Sts Elcv 6ta ElLv sf. 

3358.431771.68 9470 1768 9580 1770 9830 
9990.15 176210009.75 1762 lo015 1764 10370 

CROSS SECTION RIVCR: Apache Wash 
RVLCH: Reach 1 R5: 3.6 

INPUT 
Description: 3 6 
Statlo" Elevation Data nun- 9 

S t *  Elev Sfa Elav Sf. Elev SLa 
9378.21 1770 9475.66 1768 9891 4 7  1766 9979.85 

lOOl0 55 176010013.99 176210247 91 116810365 75 

Elev S t a  Elcv 
I7711 9970 1761 
1770 

COCff conrr. Lxpa.~. 
.I . 3  

Elev Sf. 61ev 
1761 9990.86 176" 
1770 

Bank S f a :  L e f t  Right Lengths: L e f t  channel night Coeff canfr. Expan. 
9979.8510013.99 100 420 450 . i I 

CROSS SECTION R I V E R :  Apache Wash 
REACH: Reach i RS: 3 . 5 i  

ZNPUT 
Descrlpfion: 3 . 5 2  

Station ElevaLlon Data nun- 1 < 
S C ~   lev s t a  ~ i e v  sra ~1.v s t a  E I ~ V  5 t a  EI~. 

9669.22 1116 97041.2E i?6*  9883.69 1761 9945.91 1762 9977.47 U S 2  
9971.93 1762 9 9 8 1 . 9 6  1760 9986.06 115810002.01 115610006.86 1756 
0017.06 176010100.32 176210273.56 176410646.59 1166 

.tanning's n V a l v e s  n m -  3 
st* n val s t a  n vai sra n v.1 

9669.22 .US5 9981.96 .031001?.06 ,055 

Bank S t a :  Left Rlghr Lengths: L e f t  Channel Right Coef* Confr. Expan. 
9981.9510017.06 200 200 200 . 1 . 3  

CROSS SECTION RIVER: Apache Wash 
RSACII: Reach 1 RS: 3 . 1 8  

INPUT 
Descrlpfian: 3.48 
Station Elevation Data nun= il 

sta Lie" s t a  El** st. Elev srs Elev Sf. El*" 
9620 29 I764 9671.6 1762 9965 97 1762 9985.39 1760 9988.6 1158 
9993.36 175610009.59 175510018 El 1758 10110.6 176010298.95 I767 

10615 1764 

Bank sta L e f t  Right lengths: Left Channel Right Caeff Contr ~xp.11. 
9985.3910018.81 400 400 400 .1 . 3  

CROSS SECTION RIVER: Apache Rash 
R U C H :  Reach 1 R5:  3.4 

I N W T  

St* Elev Sra Elsv S t a  Elcv ~ t a  ~ l s v  sta €lev 
9462 1762 9493 1760 9714 1758 9869 1758 9914 1756 
9979 1756 9984 1754 10000 1752 10016 1154 10021 1156 

nsnk S r r .  ~ e f ~  night ~engchs. ~ e f i  Channel ~ i q h t  caaff contr. zxpan. 
9984 10031 480 110 1 4 0  .1 . 3  

ROSS SECTION 
EACH: Reach 1 



iCllZlon Elevation Data n u a  1 6  
St. Elev 5C.a Elev SLa Elev St. Llev Sta  Elev 

9539.26 l758 9599.45 ,758 9630 9rl 1756 9632.14 1756 9725.16 ,754 
9955 22 1754 3974 26 1752 9981 61 175010008 82 175010020.21 1754 

10242.15 I754 10190 1156.7 10560 1756 2 10125 1756.2 10790 1756.5 
10929.81 1758 

Bank S t a :  L c f t  Rlqht Lengths: L e f t  Channel Right Coeff  ConLr. Upan.  
9955.2210020.21 520 520 520 .I 

CROSS SECTION RIVER: -ache Wash 
R E K W :  Reach 1 RS: 3.21 

INPUT 
Desc~lptlon' 3.21 
Sfat10n Elsvatlon Data n W  14 

S t a  Elev S t a  Elcv S t a  Eiev Sea Elcv JLs Elcv 
9595 1754 9630 1152 9650 ,750 9680 1719 9710 1750 
9900 1751 9965 1750 9990.25 17461000'1.88 l74610029.09 I749 
10130 1750 10315 1752 10390 1152.1 10390.1 1754 

~ a n k  srs: Left ~lght Lengths:  eft channel ~iqhi cmfr centr. ~xpan. 
996510029.P9 250 310 350 .1 . 3  

CROSS SECTION R I K R :  Apache Wash 
REACH: Reach 1 RS: 3.13 

INPUT 
Description: 3.13 
Station EleYl lZlan Data n u -  10  

s f a  ~ l c v  sra flev S L ~  clev s t a   lev st* =lev 
9442.65 1752 9512.79 1148 9870.47 1748 9978.41 1746 9996.99 1712 

10009.71 114210021.88 h4810067.68 h i 0  10100 1750.2 10100.1 I752 

Hannlng'z n values nm- 3 
5ra n V a l  5ra n V a l  s t a  n Val  

91a2.64 0 5 5  9978.41 .0310027.88 .OS5 

iank Sta: Left Rlirht lengths: Left Channel RlghL C o s f f  CnnCr. Expan. 
9978.4110027.89 200 280 300 .1 3 

RIVER: Apache Wash 
PS: 1.07 

INPUT 
Descrlotlon. 3 07 ~~~~.~~~ 
station Elevsilon ~ a t a  nm- 11 

Sta flev J t a  Elev S t a  Elev Ste Elev St1 Eiev 
9625 1750 9640 1148 9665 17469912.66 17469919.91 1741 

9989.15 174210019.02 174110028.11 171430080.68 h4610180.4i 1748 
10180.#2 1750 

Hann1ng.s n Values n m =  1 
sra n Val s t a  n Val  sra n Val 

9625 ,055 9919.95 .0310028.11 ,055 

Bank Sf.: Lett Right Lengths: left Chlnnel Rlqhi m e f f  Conrr. Expan. 
9979.9510026.11 0 0 0 . 3  .5 

CROPS SECTION RIYER: Apache Wash 
REACH: Reach 2 RS: 2.97 

n u -  
Elev 
l746 
n3s  
n d ~  
1736 
1139 
I746 

nannm9.4 n values n w -  3 
St. n Y.1 sta n Y.1 St. n Val 
9934 ,055 9980 ,049 11098 .055 

CROSS SECTION PI-. Apache Yasb 
W C H :  Rsach 2 RJ: 2.92 



sratxon ~ l e u a t x o n  ~ a t a  null- 30 
s t a  E iev  sf. rlcv sf.  lev sta  lev st.  lev 

9820 1748 9845 l7.6 9870 Ilea 9910 1742 9970 1710 
9980 1738 9990 1135 IOPIO 1735 loo14 173s ,0022 1740 

10157 1741.5 1Q412 1710 10537 1738 10541 1736 lD5ID 1734 
10565 1134 lOSB5 1736 10596 Ill8 1 0 6 6 0  ,738 10671 l7.O 
10686 1742 10707 4 10713 1740 10717 I738 10751 1738 
11007 1740 11151 1 7 4 2  11377 1742 11482 1144 11602 1746 

IUnnlng.s n Valuer n- 1 
st* n V a l  st. n val n val 
9820 .055 9970 4 10660 ,055 

nank sfa: ~ e t i  ~ i q h t  mngths: Left channel Right cacff contr. sxpsn. 
9910 10660 155 155 115 .I . . 

CROSS SECTION RIVER: Mache Ualh 
RULCY: Reach 2 US: 2.90 

INPUT 
D a c r i o t i a n :  
sfat10n ElCVaZIOn 

S t a  Elcv 
9726 1 7 4 6  

Bank Sra .  ~ e f i  ~ l q h r  lengths '  ~ e c r  Channel Rwht coeff canrr ~xpan. 
9975 10469 4 200 100 .1 .1 

CROSS SECTION 
m C H :  Reach 2 

RIVER. apache warn 
RS. 2.87 

INPUT 
D*ICTIDL,DII 
Statlan Elevation Data  n u -  28 

SLE. Elev S t a  El." 5ia Elev Sta Elev  SZa Elrv 
9679 1 1 4 6  9706 4 9131 1712 9111 1740 9979 1738 
9951 1136 9981 1714 10013 1'34 10019 1736 10031 1738 

10099 1738 5 10191 1738 lo259 7 1 0 2 5 9  3 10277 1732 
l03l+ 2 7 3 2  10120 1734 10327 3 6  1038- ll16 104117 ,734 
10427 1732 10439 1712 10452 1714 lOLBS 1736 10560 ,738 
,0627 n d o  lussi 1742 10698 ,744  

Hanninq's n value. ""a? 3 
5ra n val 5ra n val sre n v a l  

9679 ,055 9979 .036 10485 .055 

Bank m a :  Left Xlght Length.: Left Channel Right Coeff contr. -pan. 
9979 iO4BS 210 260 150 .1 .3 

CROSS SECTION RIVER: -ache warn 
RERCH: Reach 2 RS: 2.82 

INPUT 
Descrintion: 
s t a t i o n  Elavarlon 

S t a  Elev 
9654 1744 

nanninq'a n valuer n w -  3 
s t a  n Val S t &  n ".I St. n Val 
9654 .055 9918 .013 10291 ,055 

Bank Sta:  Lefr ~ l g h t  ~engfhs:   eft Channel alghr  coett cont~. rxpan. 
9978 10294 250 430 41 3 .5 

CROSS SECTION RlVCR. lpache Wash 
REACH: Reach 2 RS: 2.73 

INPUT 
Descri~tlon: 2.73 
srat~on  levert ton Data n m =  10  

S t  EleY Sfa Elev S t a  Elev sra Elcv sta Elev 
9756 45 1740 9781 82 I738 9811 88 1136 9971.57 1732 9Ss6 23 1128 

10019.94 172810036 42 173210071 h 173410101.17 173810127 11 1740 05 



IX055 SECTION RIVER: Apache wash 
U C H :  Reach 3 RS: 2.60 

station ~lcvstlon ~ a t a  num- 11 
sta ~1.v s t a  ~ l a v  St. Elcv sta 
9750 1736 9820 1732 9935 1132 9945 
9965 172. 10020 172610028.92 1729.5 10265 

10462.65 1736.15 

~ a n n m g ' g  n values um- 3 
5t. n V.1 sta n Val  s t a  D v.1 

9750 ,055 9'145 .0310028.92 .055 

B.OL st.: L e t t  Right ~engths: ~ e t t  channel night 
994510028.92 390 430 450 

CROSS SECTION R f n R :  apache Wash 
W C H :  Reach 3 RS: 2.52 

INPUT 
Description: 2.52 
station Eleuativn Data nun- 14 

sra ~ l s v  s t a  =lev srs Elev sta 
9805.01 1736 9040 .11  1134 9866.23 1732 9 8 8 6 . 4 3  
9970.16 172210021.48 112110028.76 172610120.86 

1 0 3 6 1 . 8 4  173010395.26 173210119.34 173410459.58 

Manning'' n Valves n w  3 
sf. n v.1 s t a  n val S t a  n Val 

9805.03 .05S 9957.59 .0310028.76 .055 

cant sta: le f t  ~ i g h t  ~ e n g t h :  Lefr channel ~ i g h t  
9957.5910028.76 270 260 250 

CROSS SECTION RIVER: -ache Wash 
REIICH: Reach 3 Rs: 2 . 0  

INPUI  
DescrlpCian: 2.47 

station Eleuarlon Data nun= 12 
s t a  st. ~ l c v  s t a  Elev sts 

9920.5+ 1734 9 9 4 2 . 5 7  1732 9962.26 1724 9972.1 
10013.06 172210027.El 1724 10090.1 172610200.41 

10340 1730 10360 1734 

Manning's n value n m r  3 
S L ~  n vai st. n val s t a  n V a l  

9920.51 ,055 9962.26 .0310027.81 ,055 

CROSS SECTION RIVER. lipache Wash 
RUICH' Eeach 3 RS: 2 . 4 0  

~ a m ~ n g ' s  n valurr n m =  3 
s t a  n VII sts n val sts n Val 
9795 ,055 9940 .03 10024.1 .055 

m D k  sea: L - ~ L  ~ i g h f  ~engths: L e f t  channel Right 
9940 10024 1 300 360 370 

CROSS SECTION RIVTR: apache Wash 
R U M :  ReLch 3 RS: 2.33 

starion ~levatson Mta nm- 10 
st. =I-v st* Eiev SC. Elev Sta 
9778 1130 9840 1728 9870 1722 9890 
9960 1718 10000 1717 10028 1718 10030 

m n k  sfa: Lett ~ ~ g h t  ~engthr: L e f t  channel Rxghr 
9915 10030 I50 t50 450 

Elev Sea Elcs 
n J o  9960 n z 4  
173110415.66 1732 

Elev SLa Elev 
h Z 0  9945 1720 
1120 10045 1730 

CROSS SECTION aiwa: apache vaah 



KUICH: Reach 3 RS: 2.24 

INPUT 
C+rcrLpflon: 2.24 

station Plevarlon Data nuar 10  
s t a  Elev st- Elev S t a  = l e v  sta  z l c v  st. ~ l a v  

9781.96 I726 9796.25 1724 9855.35 I720 9939.57 1718 9973.56 1714 
10001.06 171410055.42 171810148.55 172010188.25 172110215.72 1726 

Iannlng's  n v.iuer "P 3 
SLB . V.1 st. n Val S t *  n Val 

9781.96 .055 9939.51 .0310055.42 ,055 

sank st*:  L c f r  Right ~ a n g t h a :  ~ s f f  Channel ~ l g h t  cocif cenrr. ~xpan. 
9939.5710059 42 380 380 390 -1  . 3  

CROSS SECTION RIVER: Apache Wash 
WH: neath 3 8s: z.n 

INPUT 
Ceacrlption,  2.17 

~ a n k  sre: left ~ i g h t  ~ e n g t h a :    eft chmnnel ~ i g h r  c o p t i  C O ~ L ~ .  =xpnn. 
9998.1610055.88 500 520 350 .1 .3 

CROSS SECTION RIVER: apache Wsrh 
RULCH: Reach 3 RS: 2.08 

me"? 
DescripLion: 2 . 0 8  
Station Elevation Data nun= 1 5  

5 t a  € l e v  sra ~ i e v  s t a  ~ i e v  sta ~ i e v  s t a  EILV 
9967 02 1718 9971 03 1 7 1 6  9983.116 l7iOl0015 75 1710 10034 4 >71& 

10020 17 171510200 63 I717 1 0 3 0 0  1-16 10360 i7L4 10450 1712 
10490 1110 10510 1710 lOSU5 1 1 0 5 8 0  1714 10700 1716 
10745 1718 

Nannlng'r n v a l u e s  nus- 3 
s t *  n v a l  sra n v a l  sia n v a l  

9967.02 , 0 5 5  9371.03 .03iOOBU.41 ,055 

Bank SCa: Left Right length$: l e f t  Channel Right Coeff CanLr. Expan 
3971.0310080.47 0 410 270 . 1  .3 

CROSS SECTION RIVER: Rpache Wash 
m H :  Reach 3 RS:  2.00 

INPUT 
u..CripLIO": 2 

8snr s t a :  Left Right ~ c n g t h s :  left channel  ntght toerr contr. ~xpan.  
9980 l D l l 5  550 490 230 1 . 3  

CROSS SECTION RIVER: Apache lash 
RULCH: Reach 3 RS: 1.68 

INPUT 
DercripLion: 1.88 

Station E l e v a t i o n  Data nm- 1 6  
st*  lev s t a  = l e v  sra EILV st. e lev  sra ~ l e v  

9767.171713.01 9790 H O B  9890 I108 9950 1706 B975 1704 
9990 1702.1 lOOi0 1102.1 10040 ll06 10085 I710 10210 1110 

10300 n o 8  l m r o  n o 6  10310 n o 6  l o s e 0  n o s  104135 VIP 
10479.52 1713.09 

Bank Sf= '  L e f t  Right Lengths L e f t  Channel Rlghf Coetf C o n t r  Expan. 
9950 1 O O I O  I90 200 230 1 .3  

CROSS SECTION RIVER Apache Wash 



X S C I ~ P ~ I O R :  1.85 
SClflon Elevation Data 

S t *  Elev SLa 
9819.07 1712 9828.06 

10002.05 170010011.48 
10187.04 170810294.81 

BanX Sea: Left Right lengths: Left Channel Right Coeff Contr. Expan 
S954.9910041.54 210 190 150 .I . 3  

CROSS SECTION 
WAC":  Reach 1 

INPUT 
DOSCrlDZlen: 1.81 
Statlop E I e V a C l D n  Data n m -  1 4  

S t  Elev Sea Flev St. Elev I t a  Elsv Jtl Elev 
9 9 4 4 . 5 1  I712 4965.71 1701 9971.05 1702 9915 82 110010012.24 1700 

10031 17021006069 170410188.Q5 170610206.68 110610298.11 1704 
10327.71 170410350.5S 170614131.76 170810486.49 1712 

Stailon ElevdLlOn DBfa nm- 12 
S t a  Elev 51. EleY 5Ld Elev Sta Elev S r a  Elev 

9951.17 1710 9965.64 1701 9970.05 1702 9 9 7 4 . 4 7  l7OO 9978.16 1698 
10016.76 169810036.19 170010072.31 1702101'11.35 110410320.71 1706 
10425.93 17Db10503.73 1710 

Bank SLI: LC:! Brght Lengths: L e f t  Channel Right Caeff Contr. Ex9.n. 
997U.DiiOU?2.31 180 500 520 .1 . 3  

CROSS SECTION 
R-CH: Reach 3 

RIVER: Apache Wash 
R5: 1 . 6 6  

INPUT 
Dercrlpclon. 1 . 6 6  

Bank sf=:  ~ e f f  Right ~enqths: ~ e f f  channel ~ i q h t  coeff concr. ~ x p a n .  
9952.11 ,0034 300 250 240 . 1 .3 

CROSS SECTION RIVER: Apache Wash 
RULCH: Reach 3 RS: 1.60 

~ a n k  sta Left ~ i g h t  ~ e n g w .  ~ e f ~  channel R I ~ ~ ' C  ~oeff c m t r  rxpan 
9939.1310016.94 190 180 180 .I .3 

CROSS SECTION RIKR: apache rash 
EERCH: Beach 3 RS: 1.56 



Hannlng's o Values n m =  3 
Sta  n Val Jfa n V a l  Sto n Val 

9426.84 ,055 9951.37 .0110028.61 .055 

Bank SLa: L e f t  R lqh t  Lcngfhr: Lcff Channel Righ t  C o e t t  Conlr. Expan 
9951.3710028.61 400 500 5.0 . I  .1 

CROSS SECllON RIVER: %ache Wash 
E A C H :  Rsach 3 RS: 1.0 

INPUT 

s t *  ~ i e v  sea ~ i e v  sta  Elev  st. € l e v  s t a  ~ l c v  
9 4 6 2  33 1701 9530.85 n o 0  9560.22 1698 9800.63 1698 9911.62 1696 
9964.37 1694 9980.91 169010017 61 169010032.11 169410056.56 16118 

10067.04 170010103.76 1702 

Manning's n Value. n u -  3 
sra n Val Sra n ".I $La n "81 

9462.33 ,055 9964.37 .0310032.41 -055 

CROSS SECTIMI 
XEIICB: Reach 1 

RIYER: apache wash 
RS: 1.31 

INPUT 
DB?ICTipti.": 1.37 
SLstxOn E l e v a t i o n  Data  n u =  10 

S t l  Elev Sfa Elev S t a  Elrv S t 0  Elev Sia Elev 
9 4 9 3 . 0 5  1698 9149 .07  1696 9 5 8 0 . 0 8  1694 9932.03 1692 9963.31 1690 
9978.48 1 6 0 6  10013.4 168810022.31 1690 10030.2 159210051.61 16'18 

CROSS SPCIION 
RULCII: Reach 1 

INPUT 
DeSCriptron 1 27 
Station E l e v a t i o n  D a t a  num- 16 

s t =  ~ i e v  sea €lev s t a  Elev  s t a   lev 5 t a  = l e v  
9673 1598 9145 1 6 9 6  9795 1694 9817 1692 9842 1690 
9917 1688 9921 1686 9950 1684 9975 1684 10020 1686 

10071 16BB 10163 1690 10260 1692 10395 1694 lo505 1696 
10800 1698 

Bank Sta :  Lefr R i g h t  Lengths: Lefr Channel Righ t  coeff contr. ~xpan. 
9911 10020 450 460 500 . 3  .5 

CROSS SECTION R I E R :  %ache Yaah 
m C H :  Reach 3 RS: 1.18 

INPUT 
DercripCiD": 1.18 
S t a t i m  E l e v a t i o n  Data n m  21  

St. 
9936 

10025 
10270 
10863 

nannmg'r n v a l u e s  n m -  3 
a n Val s t a  n Val 5 t a  n Val 

9840 ,055 9917 .03  10030 .055 

Bank Sta:  Left R l s h t  Lengths:  L e f t  channe l  R ~ q h t  cocft cantr. ~ x p a n .  
9947 10030 500 500 350 3 .5  

CROSS SECTION RIYER Apache Wash 
1 m ~ :   each 3 RS' 1 09  



Dercrlpflon: 1.09 
sfailon E I ~ V ~ F I M  Data nun- 1s 

St* Llev St. Lie" S t a  EloV 5 t a  Elcv $ti, Llev 
9920 1690 9826 1688 9932 1686 9938 1684 9968 1682 
9974 1680 10026 1680 10014 1682 10098 1682 10120 1681 

10185 1686 10135 168< 10362 1684 10582 1686 10770 1685 
10920 1686 11621 1688 11652 1690 

IIaMlng'S n values nun- 3 
Sta n Val sta n ".I st* n Val 
9920 ,055 9S68 .03 10034 ,055 

Bank sra: Lett Right Lengths: Left ChaMtl Right Coetl Conlr. Wlpan. 
9968 10034 500 500 160 1 . I  

CROSS SECTION RIVER: A~echc Wash 
RWICH: Ranch 3 PS: 0.99 

W P U T  

~ a n k  ~ r a :   eft Right ~engths: ~ e t i  Channel coeff contr. ~xpan. 
9969.6610026.04' 890 900 550 .I .5 

CROSS SECTION RIVER: Rpache Wash 
RFACH: Reach 3 RS: 0.8Q 

INPUT 
Dascriprlan 0 B4 
st a f ~ a n  ~lcvaclon Data nun- 2 1  

Stli Elev Sf. Elev 5Ca Elev Sfa Elev S f a  Elev 
9854 82 1679.99 9910 1676 9975 1672 9980 a1 161010019 82 1610 

iOOlO 1612 10080 1673 8 lOllU 1672 10125 1670 10150 1674 
10210 1610 10290 1 6 7 8  10320 1678 10380 1676 10400 1676 
10460 ,678  10590 ,680 l o a d o  ,680 l o w s  1678 I ~ D ~ O  1678 
1 1 0 6 1  1680 

Bank Sfa Left R29ht Lengths Lefr Ch. 
9915 10030 420 

CROSS SECIION R 
RULCH: Reach 3 

INPUT 
Descrlpflon: 0.75 
station Elevation Data 

Sts Elev SLa 
9452.11 1676.99 9623.97 
9'184.15 1572 9943.61 
997B.BB 166610014.77 

10093.81 1672 10094 
10128.5 1610 10145.1 

10214.31 1574 10214.6 
l0478.lrE 167610512.05 

IVER: Apache Wash 
RS: 0.71 

nun- 32 
El." E t a  
16741 9849.05 
1670 9943 82 
166610027 72 
167210119.59 
167010145.78 
,674IOJP1.1B 

1676.95 

nann1nq.r n values nun- 3 
st* n V a l  s ta  n Val *La n V.1 

9452.11 , 0 5 5  9913.82 .0310027.72 .055 

Bank Eta: Left light Lengths: Lett Channel Riqht Coeff Confr. Expan. 
9913.8210027.72 180 200 21" .1  .I 

CROSS SECTION XIYEI:  Apache Wash 
RVLCH: Reach 3 RS: 0.71 

INPUT 
Uescriptlan: 0.71 
SLmtlon Elevation Dafa n m -  29 

S Z ~   lev sta ~ l t v  s t a  ~ l c v  at.  lev sra  lev 
9+10.74 1676 9517.81 1674 9806.35 1672 9806.66 1672 9929.72 1670 
9930.71 1670 9973.93 1668 9973.94 1668 9979.82 1666 9979.9 1665 
9985.76 1664 9985.8 i66410015.71 166410015.9 166110021.34 1666 

10024.46 166610029.59 166810030.23 1668100(5.83 166S10045.97 1568 
10052.42 166618052.62 166610063.21 166610063.3 166610070.56 1668 
10070.63 1668 10092.7 167010201.55 167510201.61 1616 

Manning's n YalUcJ n u -  3 
s t  n Val st* n Val S t a  n Val 

9410.74 ,055 9973.94 .0310029.59 .055 

Bank sra: Lett Right Length.: Lefr channel ~ i g h t  C D E ~ ~  CMLI. E X P ~ ~ ~  



9973 9410029.59 370 400 4 

ROSS SECTION RIYLR. *.ache Wash 
LLUI' Reach 3 RS 0.63 

INPVT 
Description' 0 6 3  
SLa2100 EleYiriOn oats nun- 23 

S t a  E l  Sts Elev St. 1 St* 
9246.69 1673 9300 1572 9467 58 1612 9167 59 
9524.59 1670 9661.89 1670 9661.28 1670 9798 92 
9967.27 1668 9971 8 9  1665 9971.91 1666 9976 44 

10015.48 166b10033 05 166610033.09 166610044.D6 
10151.63 1668 10188 167210227.11 1673.04 

Bank Sta: Left night Length.: Left channel liight 
9967.2710011.OQ 300 500 800 

CROSS SXTI0)I  RIVER: IVpaEht Wash 
REACH: Reach 3 RS: 0.54 

INPUT 
Description: 0.51 
Stat ion  Elevation Data num- 17 

sra Elev sfa  lev st*  lev sra 
9600 1610 38.0 1668 9875 1664 9965 

10018 71 166010021 02 186410027.05 166110021 06 
10068 89 166610360.71 166610418 56 166410470.56 
10530 7 8  166810614 05 1670 

CROSS SECTION 
REACH. Reach 3 

INPUT 
Descriptlnn 0.a3 

RIVER: Apache Wash 
RS: 0.43 

itatton EleYatxon Data numr 17 
Sf* Ele" sfa Elev Sir, Elev SCa 
9730 1666 9900 1661 9910 1662 9985 

10050 1661.6 10120 1651.8  10190 1660 10240 
10290 1662 10350 1662 lOIO5 1660 10430 

~ n n t  $ f a .  Left ~ l a h t  ~ e n g t h s  ~ e t t  channel ~ w h t  
9940 10050 505 500 &40 

CROSS SECTION 
mc":  Rs.ch 3 

RIVER: Apacbe Wash 
RS: 0.33 

INPUT 
DesCripLlon: 0.33 

~t i ) t zon  Elevation ~ a t a  ow- 16 
S i n  Plev S L I  Eiev Sla Elev Sfa 

3631.93I663.06 9645 1662 9722 1660 9820 
9945.78 1658.01 9980 1652.2 l0020 1652.2 10090 

Bank Sta: L e f t  n ight  Length%: Lett Channel Rlght 
9345.78 10090 0 650 700 

CROSS SECTION RIVER: Apache Wash 
RULCH: Reach 3 RS: 0.20 

INPUT 
Dsrcrlption: 0 . 2  

s t a t ~ o n  ~levatlon b r a  num- 12 
S t a  Eleu S L I  ElEv SLa ElCv S t a  

9288.16 1660 9525.13 1658 9606.89 1658 9642.09 
9904.07 1651 9967.74 1650 9981.5 1 6 4 6  10015.7 
10160.82 1e5610191.81 1660 

Coeff Conlr. Expan. 
.1 .3 



9288.16 , 0 5 5  9463.74 .03 10039.4 .D55 

3lnb Sta :  Left Xlqhr Lengths: L I f C  Ch-el Riqhf Coat? Cont r .  Upm. 
9961.18 10039.4 0 0 0 .1 .I 

CROSS SECTTON RIVER: Parad1.e Wash 
W H :  Reach 1 R5: 2.23 

Iwm 
DBscrlpLion: 2.23 

station ~ l c v a t m n  Data om-  11 
st.  lev sra   lev ~ t a  =lev S L ~  ~1.v sta 

9916.62 1834 9941.49 1832 9S62.82 1830 9979.13 1828 9991.11 1826 
10007.33 152610023.07 182810034.76 1830 10313 1832 10480 1832 

10620 1834 

naming's n values n u -  3 
st. n val st. R vs1 st. n val 

9916.52 .055 9979.43 .0310023.07 .a55 

Bank St.: &eft Rlghf Lenqfnr: Mff Chsnn.1 Riqht CoFfC Coatr. Expan 
9'179.4310023.07 435 1 4 0  445 .l . J  

CROSS SECTIaW RIVER: Paradis. Y l l h  
RULCB: Reach i RS: 2.1s 

INPW 

nannlng9s n valuer n u -  3 
Spa n V a l  Sra n V.1 sta  n Val 

9961.98 .055 9979.01 0310025 81 055 

Bank sra: left R ~ g h f  Lengths Left Channel Right C o e f f  Contr Erpan 
9979.0110025 81 385 380 380 .I .3 

CROSS SECTION RIVER: Paradire Wash 
REACH: Reach 1 R5: 2.07 

INPUT 
Description: 2.07 

stailon ~levatlon Data n u -  
sta L I ~ Y  s t a  E I ~ V  s t a  ~ i e v  s t a  ~ i e v  src   lev 

9955.12 18249969.04 1822 9980 1821 10020 1821 >OD60 1822 
10667.15 182210737.75 1824 

CROSS SECTION RIVER: Paradlee Hash 
RERCH: Reach 1 RS: 2.00 

INPUT 
arcr ip t ion:  2.00 -- %+proximate l i i rg rnen~  of caretree ~ r y  
statloo uevstron Data n m -  15 

st. Elev SCa Elev Std Elev S t  Llcv S l a  Elev 
9956.92 1822 9973.16 1818 9971.89 1818 9981.08 1816 9981.46 1816 
9989.11 18149993.01 181410005.51 181410007.19 181410022.29 1816 

10025.61 181510088.16 181810488.79 1820 10588.7 182010637.11 1822 

sta. lnir ~ l s h t  Length3 ~ a i t  channel might cwff contr. sxpm. 
9983.1610022.29 390 '100 390 -1 .3 

CROSS SECTION RIVER: Paradise Wash 
WAm: Reach 1 RS: 1.92 

INPUT 
Emscription: 1.92 

s t a t ~ o n  r~avarron Data n m -  11 
~ t a   lev st. ~ l c v  sra   lev Sta   lev sea ~ i e v  
9925 1816 9935 1814 9945 1812 9965 1810 10010 1810 

lDOl5 1812 10025 1814 10050 1812 10100 1814 10340 1814 
10380 1816 



RIVER: Paradzre Yeah 
RS: 1.83 

Sta rlev sia ~ i c v  s t a  Elcv st. ~ l c v  st. ~ l c v  
9956.91 1812 9971.62 1610 9983.61 1806 9990.95 180610005.18 1806 

10038.99 180810189.64 181010254.89 181010359.32 180810122.67 1812 

nannang's n values n u -  3 
st. n Val Sfa n Val Sf* n V a l  

9956.91 055 9983 67 0310038.99 . Q I S  

Ban& Sts: Lsff Right Lengths: Left Channel Right Coelf Cenfr. Expan. 
9983.6110038.99 1 4 0  445 1 .1 

CROSS SECTION RIVER: Paradise Hash 
IIERCH: Reach 1 RS: 1.75 

INem 
Description: 1.75 

station LlevsTion Data n w -  10 
s t a  rlev sra  lev s t a  ~ l c v  sta ~ i e v  sta ~ l c v  

9923.03 1806 9961.44 1801 9975.68 1802 9998.4 180010001.69 lS00 
10022.81 180410187.3B 180110279.B7 180210305.65 180210358.19 1806 

Nanning's n values n m -  3 
sra n "a1 Sra n V a l  s t e  n V a l  

9923.03 .051 9964.41 .0310022.87 -055 

CROSS SECTION RIWR: Paradise Waah 
WAC":  Reach i RS: 1.61 

INPUT 
Dercr lDt ion  1 65 
Statlo" Elcvatlon Data num= 11 

$13 Llev S t a  E l e v  $La Elev Sta Elcv 5 r a  Elev 
9893 1806 9901 le O 4  9309 1802 9915 1800 9923 1198 
9971 1797B 9988 1795 10012 1796 10020 l798 10273 1800 

10213 1 1802 

Banr s t a    eft ~ i g h t  ~enqrhr ~ e f r  Channel ~ ~ q h r  coeff contr ~ x p a n  
9971 10020 600 600 575 1 .3 

CROSS SECTION 
RERCH: Reach 1 

Bank Sta :  Left Right Lengths: Laft Channel Right Coeff ConLr. Expen. 
9986.0310020.15 4 0 0  PO0 48 .I . 3  

CROSS SECTION RIVER: Paradise Mash 
REACH: Reach 1 RS: 1.46 

INPUT 
Delcfiption: 1.16 
station Elevation ~ a t a  nua- 15 

Bank Sta: Left Right Lengths:  eft channel night coeff conti. mpan 
9973.0310038.59 260 500 610 . I  .3 

l e f t  Levee Station- 9885.29 Elevation- 1792 

CROSS SECTION RIVER' Paradlre Wash 
RULCH: Reach 1 R5: 1.37 



XNPm 
k s c r l p t i o n :  1.37 
i ta t ion  Elevation ~ a t s  nun- 24 

S t a  ElcV S t a  Elev S t a  Elev S t a  Elsv Sta Elcv 
9345 1792 3385 I790 9440 1768 9490 1788 9650.61789.51 

9806.04 1188 91106.97 1788 9865.72 I786 9866.07 1786 9886.2 1784 
9886.27 1784 9957.84 17B4 9958.87 1194 9968.7 I782 9968.81 1782 
9990.03 178210020.46 178610055.46 178610057.32 178610069.22 1788 
10069.72 1788101.81.45 178810258.34 l79010103.11 1792 

Hannlng.~ n VaIues nLM- 3 
St. n Val St. D Val Bfa a "Ill 

9345 ,055 9958.87 .0310020.16 ,055 

8ank Sra:  eft ~ z g h t  ~anvtns: Left Channel ~ m h t  coett contr. zxpan. 
9958.8710020.46 570 500 430 .I .3 

RIVER: Pa1ad1.e Yaah 
1 5 %  1.27 

Himnlng'r n vaives D m -  3 
S t a  n Val sf. n val s f a  n val 

9347.13 055 9969.11 .0310051.73 .055 

Bank sra: Left ~ i q h r  ~ e n g m r :  ~ e t r  chamel Riqht corff c m t i .  zipan. 
9969.1210057.13 390 350 320 .1 . 3  

CROSS SECI'ION RIYER: Paladlle Wash 
RUICH: Reach 1 15: 1.21 

INPUT 

CRIES SECTION 
REACH' Reach i 

RIVER Paladlse Wash 
RS 1.12 

INPUT 
Description: 1.12 

52aLIOn EIBYatlDn Data nu?- 23 
JLil  Elev 51a Eiev 5 t a  Elev Bfs Llev Sra &lev 

9323.43 ,782 9321.49 1782 9334.19 I780 9336.29 I780 9344.65 1778 
9345.18 1778 9460 1718 9116.2 1776 95e7.35 1716 9660.25 1776 
9661.37 1776 9701.23 1778 9701.63 1778 9164.83 1780 9764.91 1180 
9845.43 1180 9343.416 1776 9981 .99  1?1410002.99 177210010.59 IT72 
10023.31 171610036.17 178010084.32 1782 

Bank Sts: Left Right Lenqthr: Left Channel Rlqht CaeCf Conrr. Expan. 
99~3.4610021.31 320 420 470 . I  .3 

CROSS SECTION 
Rmc": Relch 1 

RIVER: Peradlae Wash 
RJ: 1.04 

INPUT 
DesCIIDtIon: 1.04 
s r a r ~ o i  ~leuarlon oara nun- 13 

s t &  Eiev s t a   lev sta Elev S t a  Elev sfa ~ l s v  
9 3 . 4  1778 9371.87 1178 9547.56 1174 9547.61 I774 9676.69 1774 
9678.18 l7749732.85 1172 1985.5 11729991.61 177010013.58 1770 

10029.11 177210053.67 177610108.42 1778 

Mannlnq.8 n Valvar nun- 3 
S t 3  n Val S t a  n Val St. n ".I 

9371.44 .055 9985.5 .0110029.11 , 0 5 5  

Bank st*: =eft ~ i g h t  ~angrhs: L e t t  channel ~ x q h t  cosff  conir. -pan 



CP.05.9 SECTION RIYER: Parrdlrc Wash 
RUUI' Reach 1 RS: 0.95 

INem 
Description: 0.95 

station Elevat ion  oat. n m -  13 
Sca Elev Sts Elev S t a  Elrv  lev s tr  ~ l a v  

9590 3 ,774 9590 4 1774 96sa.06 1772 sees 13 1772 9982.32 1712 
9984 4 9  1770 9986 7 3  l76810001.77 I76610019 78 176610036.51 1768 

10070.19 171010159 61 177210232.27 1714 

Bank Sta:  l e f t  Right length.: Lett Channcl Right Cmeff Confr. Expan. 
9981.49111070.19 250 275 310 .I .3 

CROSS SECTIMI RIVER:  Paradire Wash 
EACH: Reach 1 R5: 0.89 

INPUT 
De5CIlptI~n: 0.89 

Bank Sta: Left Rlght Lengths: lert Channel Right Coefr Contr. Ern 
9981.0110021.69 520 500 480 .1 

CROSS SECTION RIYTR: Paradise Wash 
W C R :  Xcach 1 RS: 0.80 

INPUT 
Uercr,pZ,On: 0 . 8  
Srailon Elevation Uara num- 10 

Era  Elev sfa =lev s t a  Elev sta  lev sin  leu 
9593.82 116B 9641.2s 1166 9185.49 1766 9982.14 1166 9989.01 1762 

10010.62 176210020.11 176410104.6 1764102'31.13 176610321.7 1768 

Manning's n Vllual nm= 3 
sta n val S L ~  n v a l  sra n vai 

9593.82 , 055  9992.11 ,0310020.71 ,055 

Bank STa LefL Right Lengths. L e f t  Channel R q h l  coeff confr. ~xp... 
9'182.1410020 71 420 350 310 1 .3 

CROSS SECTION R I M R :  Paradlal Wash 
W C H :  Reach 1 RS: 0 . 7 2  

17 
sta 

9473 
9758 

10012 

Bank Sta Left Rwht Lengths.  eft Channel Right cocft contr. zxpan. 
9978 10018 400 4 2 0  425 . I  .3 

CROSS SECTION 
RmcH: Reach 1 

RIVER: Paradla. Maah 
RS: 0.62 

INPUT 
krcr io t lon:  0 . 6 2  
starxoh Elevation oata nm- 15 

sta ~ i s v  sta  leu sts  lev S C ~  ~1.v S Z ~  biev 
3518 1762 9586 1 6 0  9657 1758 9688 1757.5 9'350 1758 
9798 17585 9938 175B 9967 1756 9983 1751 10018 1154 

10031 1756 10085 1758 lO2lS 1758 10245 1760 10263 1162 

nanning'r n values n m -  3 
st. n Val s c a  n ".I sra n V a l  

9548 055 9961 .03 10031 055 

Bank 5ta :  Left Right Lengths: Left Channel Rlght Coeff Conti. Expa.. 
9967 10031 420 150 660 .1 . 3  

CROSS SECTIMI RIYER' Paradise Wash 



M C W :  Reach 1 RS: 0.53 

INPlli 

~ s n k  sta:  ~ e f f  ~ i g h r  ~engths. 'eft channel Rlghr cosrf conrr rman. 
9976 10028 475 495 500 .I 3 

CROSS SBCTION RIYER: Paradise Wash 
W H :  Reooh 1 RS: 01(4 

lNPm 
Desciipfian: 0.44 
Station ElIvaClon Data D m -  1 4  

5fa E1Cv S t a  EiCV St. 
9603.01 1152 9682.2% 1750 9992.<6 

10019.51 174810028.31 114910052.71 
10140.02 174610119.52 17~810159.11 

~ s n k  st*:  eft ~ x g h t  ~enqtha:   eft Channel ~zgnlnr 
9992.g610028.31 500 450 380 

CROSS SECTION RIYER: PaCadiSe Wash 
REACH: Reach 1 RS: 0 .34  

INPUT 
Description: 0 . 3 4  
Station Elevation Data n m -  13 

St2 Elev St. Elev 5 1 a  FiBv Sfa 
9749.69 7 5 0  7 5  1 7 4 8  9789.65 1746 9969.15 

10012.01 171410414.83 17&410073.32 174610188.33 
10293.88 174410324.22 1 7 4 8  10351.7 1150 

Bank SLa: LefL Rlght Lengths: LefL Channel RlghL 
9369.1510011.83 290 300 340 

CROSS SECTION RIVER: Paradise Wash 
REACH: Reach 1 RS: 0.28 

lNPUT 
Uesciipii.": O . Z i  
s t a l l a n  s leva ti on ~ a i a  n m =  14 

Sre Elev Sta Elev S t a  Eiev ST& 
9761 1746 9790 17411 9817 7 9891 
9982 1740 9 9 9 1  1738 10008 1738 lOOi7 

~ a n k  sta: ~ e t i  ~ l g h t  Length.:  eft channel ~ l q h t  
8974 10036 550 550 510 

CROSS SLCTION RIVER: Pacadibe Wash 
REACH. Reach 1 RS: 0.17 

Delcriprlon. 0.17 
 tari ion E I ~ M L I O ~  n t a  n m -  12 

st. El*" Sfa El*" st. Clev St. 

Elev Sf. 
10007 

10138.9 

Elev SLa Elev 
llilll 9PB$ 31 1744 
111610285.92 1111 

Elev st* El*" 
173210022.71 17311 
173610510.92 1136 

Manning's n valuer "W 3 
S t i l  n Val ST. n Val 3ra  n Val 

9957.91 ,055 9971 51 .0310022.71 .055 

Bank Eta: Left Right Lengths: Left Channel Right Coeff Conrr Expsn 
9971.5110022 7 1  225 225 200 .I P 

CROSS SECTION 
W H :  Reach 1 

RIVER: Paiadlae Wash 
RS: 0.13 

INPVT 
D~scripflon: 0.13 
s ta t l on  cluratlon Data n m -  n 

s t a   lev sra  lev sts ~ l s v  ~ t a   lev s t a  EI, 



lanning's n v.,ue. nun- 3 
S f *  n Val St. n V a l  s t a  n Val 

9952.71 -055 9978.41 .0310047.54 .055 

sank Sta: lslt Right length.: Left Channel Rfqhf Cosif Contr. Expan 
9978.4110047.51 $25 390 165 .1 .3 

CROSS SECTIOII RIVER: Parldise wash 
BFACH: Reach 1 RS: 0.06 

INPUT 
DCICripfion: 0.04 
station Elcv.tlon Data nun- 11 

5 t a  Elev St. E l e v  St1 Llev S t a  Elev St. Elev 
9680 1738 9765 1 1 3 4  9850 17319946.82 17329970.15 I730 

9998.41 172610018.18 172610032.22 173010090.01 173210255.13 1136 
10279.91 1738 

MsnnIng~J n v.1u.3 nun- 3 
stn  n val sfa n val  sra  n v.1 
9680 ,055 9970.15 0310032 22 .a55 

Bank s t a  Left Right  Length.. Lett Chennel mghr coaff cent* expan 
9370 1510032.22 0 0 0 .l . J  

S-Y OF W I N G ' S  N VALUES 

Rl"er:Dlleri "ill. was 

Reach Rlvcr S t a  "L n2 n3 

Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
RC.Ch 1 
Reach 1 
Beach 1 
Reach 1 

9luer:mache Wash 

Reach River Sra  

Peach 1 8.02 
Reach 1 7.PB 
Reach 1 7.89 
Reach 1 7.84 
Reech 1 7.71 
Reach i 7.61 
Reach 1 7.55 
Reach 1 7.46 
Reach i 1.36 
Reach 1 1.28 
Reach 1 7.17 
Reach i 7.08 
Reach 1 6.98 
Reach 1 6.9 
Reach 1 6.8 
Reech 1 6.71 
Reach 1 6.61 
Reech 1 6.58 
Reach I 6.5 
Reach 1 6.43 
Reach 1 6.32 
Leach 1 6.25 
Reach 1 6.16 
Reach 1 6.09 
Reach 1 6.01 
Reach 1 5.92 
Beach 1 5.83 
Reash 1 
Reach 1 
Reach 1 
Raach 1 
Reach 1 

Reach 1 
Reach 1 



aeseh 1 
*ash 1 
asash 1 
ieach 1 
W.Gh 1 
i l l a d  1 
Reash 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
RClCh 1 
Roach 1 
Re.ch 1 
Reash 1 
RBllCh 1 
Rearh 1 
Reach I 
Reach 1 
Relch 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Re*ch 2 
Reach 2 
Reach 2 
Reach 2 
8elch 2 
RcKh 2 
Reach 3 
=each 3 
R e a h  3 
Reach 3 
ReaOh 3 
REaG 3 
Reach 3 
Reach 3 
Reach 3 
Reach 3 
RellEh 3 
Relch 1 
Rear,, 3 
Reach 3 
Beach 3 
Reach 3 
Reach 3 
Reach 3 
Reach 9 
Reach 3 
Bench 3 
Reach 3 
Reach 3 
Reach 3 
Reach 3 
Reach 3 
RWCh 3 
Rearh 1 
Reach I 
Reach 3 

R1ver:Par~dlse  paah 

Raaeh Rlvef %a 



OF RULM LENGTHS 

~iver: Lkaei r  u l l r  Uos 

Raash R l v e r  S f a .  L e f t  Channel RlghL 

Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 

Remch 
Reach 
Reach 
Reach 
Reach 
Reach 

Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 

Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach I 
Reach I 
Reach L 
Reach I 
teach 1 
XCIlCh 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
RB.Ch 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
math 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
ReaCII 1 
Reach 1 
Reach 1 
Reach 1 
Reach 2 

155 155 145 
1411 ZOO 300 
PIO 260 250 



Reach 2 
R.aCh 2 
Reach 3 
IIsach 3 
Reach 3 
Reach 3 
Reach 3 
Reach 3 
Raach 3 
Reach 3 
Reach 3 
Reach 3 
Reach 3 
Reach 3 
Reach 3 
Reach 3 
Reach 3 
beech 3 
Reach 3 
Reach 3 
Reach 3 
Reach 3 
Reach 3 
Reach 3 
Reach 3 
&each 3 
Reach 3 
Reach 3 
Reach 3 
Reach 3 
Reach 3 
Reagh 3. 

Rlver: Plradiae Yrrh  

asech Ravel st. 

Reach 1 
Beach 1 
Reach 1 
ReilCh 1 
Reach 1 
Reach 1 
RIacn I 
Reach I 
RMCb 1 
kmk i 
R e ~ h  1 
Reach 1 
Beach 1 
Reach 1 
Reash 1 
Reach 1 
esach 1 
Rewh 1 
Beach 1 
aeach 1 
Reach 1 
Reach 1 
reach 1 
Reach I 





RELlCh 1 
R.nch 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reash 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 

- Standard 1-1s 1 

Rluer Sfa 0 Total 
iCfll l f t l  

"in c h  EI W.S. =lev crit w 5 .  E.G. Elev E G s l o p e  "el chni ~ i o v  ~ r e a  ~ o p  *ldtn ~ r a u d ~  # ml 
l t t l  l f f l  I Z L I  I ~ L I F L I  ~ f t l s )  ~ s q  f t i  ifri 

Paradlse Wash Beach 1 
Paradlre warh &each i 
Parad2.e Wash Reach I 
Paradlde Wabh Reach 1 
Paxed2se Wash Reash 1 
Paradlsc Wash k a c h  1 
Paradlae Wash Reach 1 
Paradise wish Reach 1 
Paradlde Warh Reach 1 
Paradlre Wash *each i 
Paradise Waoh Reach 1 
PaIQdlle Lhah Reach 1 
PaIldlla Walh Reach 1 
Plradlze Wash Reach 1 
Elladlee Wash Reach 1 
Parldlss wash Reach 1 
Paradzre Wash Xeach 1 
Paradise wash Reach 1 
Paradlre uash ~ a i c h  1 
Parsdlre Waan Reach 1 
Paradire Wslh death 1 
Earadlse wash Re.ch 1 
Paredliie Hash Reach i 
Parad&.* Wash R e a d  1 
Par*disa Wa.h Roach 1 
Paradise W*.h R*l)Ch 1 
Paradire naah ~ a a c h  1 
lipache Wash Reach 1 
lipache Wash Xeach 1 
Apache wash Reach 1 
Rpachr wash Basch 1 
apache  Wash Reeel, 1 
lipache *ash Reach 1 
apache  Wash Rcach 1 
Paache Wltllh Re.ch l 
G a c h e  Wash RC.Ch i 
Apache Wash Reach 1 
Apache nash liaach 1 
*p.cclie Wash Reach 1 
Anashe Rash Resch 1 
Apache Wesh Eeach 1 
apache  wash Reach 1 
Apschc wash Reach 1 
apache  waah aeach 1 
%ache Wash Reach 1 
lipache Wash Rcach 1 
apache wash Reach 1 
&ache ".ah Reach 1 



Apache Wash Reach l 6.01 1213.00 1875.50 1881.41 1801.41 1882.71 0.007922 10.83 1026.33 189 .32  0.97 
Apeche Wash Reach l 5.92 7213.00 1870.20 1875.78 1875.78 1677.11 0.012BIS 12.54 1017.85 451.60 1.20 
Apache Wash Reach l 5.83 7213.00 1865.50 1871.75 1671.75 1873.01 0.006324 11.52 1170.40 624.2% 0 . 9 )  
Apache Hash Reach l 5.76 7213.00 1862.00 1867.81 1867.81 1869.09 0.005800 11.29 1203.10 444.44 0.87 
Apache Rash Reach 1 5.66 7213.00 I B S I . O D  1861.85 1651.85 1864.30 0.012633 16.11 890.09 360.42 1.26 
Apache Mash Reach 1 5.611 7211.00 1855.00 1858.83 1858.61 1860.34 0.002265 6.26 1624.14 574.31 0.53 
Apache Wash P.r.ch l 5.57 7213.00 1850.00 1857.62 1851.62 1858.99 0.006513 12.22 1136.64 513.15 0.92 
Apache Wash Rsach l 5.48 1213 .00  1846.00 1851.61 1853.61 1854.58 0.001352 10.41 1623.91 765.08 0 . 7 7  
Apache Wash Reach 1 5.38 7213.00 1841.00 1848.96 1848.96 1850.30 0.006856 lii.05 1289.16 505.12 0.91 
%ache #ash ~ c e c h  1 5.31 7213.00 1838.00 1845.64 1845.64 1846.41 0.005634 10.53 1804.33 1037.49 0 . B I  
Apache Ysrh Reach 1 5.21 7213.00 1831.00 1840.59 1840.59 1841.54 0.006859 11.26 1 1 6 G . 4 1  6 8 4 . 4 1  0.93 
Apache Wash Reach l 5.15 7213.00 1830.00 1837.53 1837.53 1838.53 0.W6278 1 . 3  1403.70 563.01 0.90 
Apache Wash Reach 1 5.09 1213.00 1830.00 1834.23 1834.01 1834.69 0.007875 9.39 1747.82 866.81 0.93 
Apache Hash Reach 1 5.03 7213.00 1826.00 1831.22 1831.22 1831.92 0.010520 11.9% 1575.12 943.92 1.09 
Apache Wash Reach l 4.36 7213.00 1822.00 1828.04 1827.18 1828.40 0.004859 8.92 2051.31 956.47 0.76 
Apache Wash Reach l 1.9 7213.00 1820.00 1824.15 1824.15 1825.86 0.022388 15.08 985.31 575.31 1.55 
Apache lash Reach 1 4.82 7213.00 1818.00 1822.01 1822.01 1822.87 0.009197 9.62 1264.34 604.98 1.00 
Apache Hash Reach l 4.18 7211.00 1813.00 1817.35 1816.86 1817.84 D.009123 9.16 1411.03 636.69 0.98 
Apache Wash Raach l 4.74 7213.00 1810.00 1815.81 1815.81 1816.51 0.010914 10.90 1103.11 737.87 1.09 
Apache Wash Peach 1 4.65 1213.00 1806.00 1S10.84 1810.8I 1811.66 0 .007896  10.27 1251.78 577.52 0.96 
Apache Hash Reach 1 1 . 6  7213.00 1802.00 1B09.44 1805.99 1809.66 0.001479 6.18 2475.64 652.88 0.45 
Apache Rash Reach 1 4-58 7213.00 1801.30 1809.31 1808.01 1809.51 0.001173 6.3 2814.3B 780.51 0.39 
Apache slash Reach 1 1.571 CYlYarL 
Apache wash Xeilsh l 1.55 7213.00 1799.00 1808.00 1808.00 1 8 0 8 . 6 8  0.000915 5.94 1600.01 325.01 0.38 
Apache Wash Rs.Ch l 4 . < 3  7213.00 1796.00 1803.11 1803.43 1805.29 0.005491 11.56 850.61 296.13 0.86 
Apache Wash Roach 1 4.4 7213.00 1792.30 1800.01 1800.01 1802.08 0.008573 15.21 913.89 270.54 1.D8 
Apaslre ~ r r h   each 1 4.31 7213.00 1788.00 1797.30 1797.30 1198.69 0.004286 12.53 1308.95 421.72 0.79 
Apache Wash Reach 1 4.23 7213.00 17B6.00 1792.541 1192.34 1791.68 O.OD7053 12.11 1207.21 126.60 0.95 
Apache WaSh Reach l 1.22 7213.00 17BS.50 n91.36 1791.33 l792.51 0.0094t2 12.35 1154.16 454.98 1.06 
Apache Wash Raach 1 4-11 7213.00 1782.00 1 7 8 8 . 7 9  1188.79 1790.36 0.006210 10.68 906.26 331.55 0.88 
lipache Wash Reach 1 4 . 0 5  7213.00 1119.00 l785.60 1785.60 1787.16 0.008205 13.81 1001.44 2~1.14 1 . 0 4  
Apache Wash Reach 1 1.96 7213.00 1774.00 1182.26 1782.26 1783.33 0.005502 9.00 1221.31 702.46 0 . B 1  
Apache Wash Reach 1 3.86 7213.00 1710.00 1777.78 1777.78 1779.20 0.005791 11.77 1173.15 489.61 0.87 
Apache Wash Reach 1 3.78 7534.00 1766.00 l773.96 1773.96 1775.79 0.008(85 12.85 991.31 366.90 1.03 
Apache #ash Reach 1 1.75 7534.00 1764.00 1773.15 1773.35 1774.21 0.002959 0 .  2120.50 989.79 0 . 6 6  
hpacha Wash Reach l 3.65 7534.00 h62.00 1769.27 1768.98 1770.34 0,004420 11.63 1517.92 588.62 0.79 
Apache Wash Reach I 3.6 1534.00 1760.00 1768.11 1768.14 1769.16 0.004321 12.09 1712.(5 787.66 0.78 
Apache Wash Eeach i 3.52 7534.00 1756.00 1165.61 1765.61 1766.59 0.003450 11.56 1978.71 8 9 8 . 7 6  0.71 
Apache Warh lisach : 3-18 7534.00 1755.00 h63.61 1753.64 1161.54 0.004235 11.80 1949.45 928.74 0.77 
Apache Uarh Reach 1 3 . 4  7534.00 1752.00 1160.02 1760.02 1760.95 0.004340 11.17 1913.45 979.61 0.78 
Apache Wash Reach l 3.32 7534.00 1750.00 1756.31 1756.31 1757.12 0.005291 10.37 1751.63 1030.83 (1.82 
Apache Wash Reach 1 3.21 '534.00 17a6.00 1752.5% 1752.58 1753.43 0.005199 10.6d 1663.93 170.24 0.82 
Apache Wnah Reach l 3.13 7534.00 1742.00 1750.22 1'50.22 1751.27 0.004685 11.43 1549.62 626.07 0.80 
Apache Wash Reach l 1.07 7534.00 1141.00 1 7 4 8 . 3 9  1748.39 1749.51 0 . 0 0 1 8 1 0  11.75 1479.00 513.31 0.82 
Apache wash Reach 2 2.97 13511.00 1736.00 1743.10 1742.21 1713.91 0,004214 3.78 3168.41 1489.94 0.11 
Apache Wash Reach 2 2.92 13541.00 l73l.OP 1742.61 1 1 0 0 . 9 P  17412.87 0.003462 3.99 3988.92 1515.35 0.39 
Apache Hash Reach 2 2 . 9 0  13541.00 1734.00 11g2.19 1140.15 1142.56 0.001252 3.83 4568.56 1194.36 0.32 
~pache ~ a l b  ~ e a c n  2 2.87 13511.00 1732.00 1142.18 1736.76 1742.36 0 . 0 0 0 6 9 6  3.66 4483.61 934.73 0.26 
Apache Wash Reach I 2 . 8 2  13541.00 1730.00 h4i.98 1137.85 1742.17 0.OOL)BSi 3.81 4291.33 689.76 0.25 
Rpachis Wash Reach 2 2.73 13511.00 1724.00 l738.21 1738.21 1 7 4 0 . 7 9  0.005042 15.34 150.54 319.29 0.89 
wache Wash iceach 3 2.60 17136.00 1724.00 l734.78 1734.78 1736.58 0.003969 13.49 26119.93 675.71 0.1B 
Apache "ash  each 3 2.52 17136.00 1721.00 1733.0C 1731.61 1734.17 0.002237 11.29 3088.17 555.56 0.60 
apache WIrh Reach 3 2 . 4 7  17136.00 1720.00 1731.11 1730.94 l733.29 0.004101 14.95 2169.77 401.22 0.84 
Apache Wash Reach 3 2.40 11136.00 l718.00 1729.86 1727.81 1731.95 0.002714 12.91 1952.50 243.06 0.68 
Apache Rash Reach 3 2.33 17136.00 1717.00 1726.91 1726.91 1730.35 0.006109 16.16 1a69.92 230.16 0.9% 
apache Wash Reach 3 2.24 17136.00 1714.00 1 1 2 3 . 2 8  1723.28 1725.84 0.005602 111.19 1789.96 374.19 0.92 
Apache Wash Leech 3 2.17 17136.00 1714.00 1720.86 1720.81 1722.62 0.006135 13.66 2323.50 615.31 0.95 
Apache Verh  Reach 3 2.08 17136.00 1710.00 1717.31 1116.75 1118.92 0.011162 14.22 2291.01 761.81 1.17 
Apache Wash Reach 3 2.00 11136.00 1708.50 1714.59 1 7 1 4 . 5 9  1715.98 0.006112 12.30 2 6 5 9 . 4 4  814.12 0.s2 
apache Wash Reach 3 1.88 17136.00 1702.10 l711.60 1711.60 1713.29 0.004759 13.49 2591.66 694.09 0.85 
Rpashe Wash Reach 3 1.81 17116.00 1100.00 I71l.Or nlD.l9 1712.23 0.002718 11.47 2975.113 615.46 0.66 
Apache Wash Reach 3 1.81 17136.00 1700.09 1710.49 1709.43 1111.73 0.002974 12.55 2850.71 517.29 0.70 
Apache Wash Raack 3 1.75 11136.00 1698.00 1108.35 1708.35 1710.64 0.004354 13.93 2096.15 487.76 0.82 
Apache Wash Reach 3 1.66 17136.00 1696.00 1705.3B n05.38 1707.67 0.005821 15.19 2018.51 464.73 0.94. 
Apache Maah Reach 3 1.60 17136.00 1692.00 l704.16 1704.16 1706.14 0.004094 15.01 2565.81 588.27 0.82 
Apache Yarh Reach 3 I.56 17136.00 1692.00 1703.30 1103.26 1705.19 0.001818 14.08 2455.72 582.99 0.82 
Apache Hash Reach 3 1.47 1'136.00 1690.00 1701.18 1701.18 1703.24 0.003962 14.58 2503.78 598.52 0.80 
Apache Mash Reach 3 1.37 17136.00 1588.00 16'16.83 1696.83 1698.85 0.005782 1a.22 2183.45 523.13 0.92 
Apache Wash Reach 3 1.27 17116.00 1684.00 1693.31 1693.02 1595.33 0.004339 13.47 2281.87 547.87 0.82 
Apache Wash Reach 3 1.18 11136.00 1680.00 16111.90 1691 .90  1693.52 O.OOZB16 12.58 3148.65 976.71 0.68 
lipaehc Ymrh Resch 3 1.09 17136.00 1680.00 1688.01 1688.01 1688.97 0.001048 12.32 4155.90 1695.16 0.78 
Apache Wash Reach 3 0.99 17136.00 1678.00 1684.60 1683.35 1684.98 0.003175 9.47 5107.46 1865.80 0.66 
Apache Wash Rssch 3 0.94 17136.00 1670.00 1611.86 1677.86 1680.71 0.009829 18.82 1900.30 535.40 1.20 
Apache Wash Reach 3 0.75 17136.00 1666.00 1676.85 1616.09 1677.76 0.002253 10.52 3892.72 1047.20 0.60 
Apache Wash Reach 3 0.71 17136.00 1664.00 1615.26 1675.26 1671.08 0.004051 14.80 2795.36 737.59 0.81 
Apache Waah Osach 3 0.63 11136.00 1664.00 1672.59 1672.59 1614.03 0.004B37 13.42 3013.08 941.56 0.85 
Apache l a a h  Reach 3 0.54 17136.00 1660.00 1668.91 1868.91 1870.56 0.0115470 14.76 2816.89 838.e7 0.90 
Apache Wsah neach 3 0.13 17136.00 1655.00 1664.33 1664.19 1666.00 0.005559 13.18 2427.73 676.116 0.89 
Apache Ysrh Reach 3 0.33 17136.00 1652.20 1661.48 1661.'11 1663.W 0.001811 12.75 2111.28 625.54 0.84 
Apache Wash leach 3 0.20 17136.00 1646.00 1659.14 1659.14 1661.07 0.003266 13.76 2816.80 785.13 0.73 
DaaerL Hill. Was Reach I 0.99 10259.00 1748.00 1751.52 1756.55 1757.86 0.002881 9.46 3043.34 1008.71 0.59 
Desert ~ i l l s  ~ a 3   each 1 0.90 10259.00 1748.00 1755.53 1754.92 1756.15 0.004802 12.37 2376.58 817.28 0.82 
DeJert Hills Yea Reorh 1 0.Bl 10259.00 1746.00 1753.38 1752.69 1753.90 0.004311 10.43 2511.74 890.11 0.73 
Desert Hills Was Reach 1 0.72 10259.00 1741.00 1750.96 1150.64 1751.63 0.006148 12.21 2308.48 956.23 0.88 
Desert ~ 1 1 1 s  wa?i ~ e a s h  1 0.64 10259.00 1742.00 1749.36 1748.77 1743.89 0.001144 10.36 2655.61 1009.10 0.74 
Desert Hills War Reach 1 0.56 10259.00 1710.00 1748.16 1747.24 1748.57 0.003019 9.66 3087.64 1128.06 0.64 
Desert ~ i l l l  *as  each 1 0.18 10259.00 1740.00 l747.25 1745.89 1147.51 0.002195 8.30 3265.26 P92.24 0.56 
Desert  Hills Was Reach 1 0.10 10259.00 1738.00 1745.91 1745.06 1746.49 0.003466 9.70 2381.16 871.76 0.69 
Desert Hills Was Reach 1 0.386 10259.00 h3B.00 l715.12 1713.82 1715.62 0.003538 10.#0 2746.80 950.75 0.70 

ERRORS VABNINGS WD NOTES 
EITOIS Warnrngr and Notes tor Plan : ExlOO-WNP 



River: Desert Hilla War Rmach: Reach 1 RS: 0.99 Profile: 100-year 
w*ming:Th' energy loas rs* preatcr than 1.0 ft 10.3 a1. between fhs cur..nt and prcviou. cron. sectlo" Th,. may lndlclte 

the need for additiO"a1 cross scct2onr. 
.cia==: Drserr Hills *.r Reach: R..Ch 1 1 5 :  0.90 

Yamin4:ThE energy lola *a. gre.tar that, 1.0 t t  
the "lad far .ddiCi~".l cross a.ctl.nr. 

River: De8e.t Hills Was Beach: RaaCh 1 RS: 0.81 
WarningrIha ansrgy lolr was greater than 1.0 ff 

the need lor idditXon.1 croaa aecrionr. 
River: D.aert Hllll *as Reach: Reach 1 IU: 0.72 

W1rning:ThL energy loss *ar grsater than 1.0 ft 
the ".ad for .ddition.l cror* saction,. 

River: Desert  Hills War Rsash: Reach 1 RS: 0 . 6 ,  
wain&ns:ma energy loar war greater than 1.0 fr 

the need for sddirian.1 cros. rections. 
River: Daserr Hillr Was R.ach: Rcacb 1 W: 0 . 5 6  

warning:me cncrn  loss was greater than 1.0 ft 
the need for .dd<timn.1 cross section.. 

Prrrfil.' 100-year 
10.3 ml. betreen the curnnr and prevlous cross ssctron. ~ h l a  nay indlcare 

Profile: 100-year 
10.3 m1. batwean the current and previavr cross section Thir airy indicate 

Profilm: 100-ye.z 
10.3 .I. betrccn the curzent and prcvzous cross section ~ h x o  may mdlcate 

Profile: 100-year 
10.3 m1. between the current and prsvioua cross saction. rhls may indacafe 

Profxla: 100-year 
10.3 ml. bctrcm the current and prnv~ous crass sactian. This m y  rnd~cate 

River: DBselt Hllll Was Reach: Reach 1 RS: 0 .48  Pcafile: 100-year 
uarnin9:~he energy loss raa greater than 1.0 ft 10.3 mi. between the current and previous cross section. =his may indicate 

the need for idditlonsl cross sections. 
River: Desert Hilla War Reach: Reach 1 RS: 0.386 Profile: 100-year 

Warn1ng:The v n e r s ~  loss was oreat.= than 1.0 ft 10.3 ml. b n t m  the ourrent aod previous cross section. Thir m u  indicate .. 
Lh* ne.d for additionai cxorr .ecti.ns. 

River: m a s h e  werh Reash:  each 1 8s: 8 . 0 2  ~ ~ o f i l e :  loo-year 
larnmg:The energy eqvatian could not be balanced within the rpacxfied nmber of iterations. The progrla used cr~rical dcpth 

for the water rurfact and sentinusd on with the caicu~stiona. 
*sming:me energy 10,. war grcsrer than 1.0 ft 10.3 .I. betwean tha current and prcv,ou. cross section. This may fnd,".fe 

the need for addirion.1 cross srctions. 
uamin9:hlring the standard arsp iterar'onl, "hen the a.s"mcd rarer .urf.C. w a r  s.r *qua1 t c  critic., d.Pth, the olculstsd 

Water aurfacc came back below czitical depth. This indicates that there is not a valid rvbcriti~al anr-r. the 
proqr.. dsfluhed to critical depth. 

Rlulr: Apache Wash Reach: Reach 1 RS: 7.98 Pzofile: 100-year 
*ar"ing:Thc energy sqvarlon could mot be balanced "ithl" the specified nmb.r Of iterations. The program used crrtlcal depth 

fo. the water surface and continued on with the ca1culaLions. 
Warninq:The energy loss war greafer than 1.0 fr (0.3 ml. berrarn the current and pr~slaus cra~s a~ctian. =his m-y ind~cate 

the need for eddirional crass a+criona. 
Wsi~ning:During rhe standard step ireracionr, when che assmed wafer surface war set equal ro critical depth, the calculated 

water surface c w e  back belov critical depth. Thlr indicetea that there 1s not a valid rubcritical an3uei. Ihr 
proqran defaulted to criflcal depth. 

Ri~er: Apache Wash Reach: Reach 1 R5: 7 .89  Profile: 100-year 
Yarning:lhe energy equation could not  be balanced vrrnin the specified number of iterations. i he'^^^^^^ used critical depth 

far the varer surface and continued an Wlth Lhe cslculafians. 
Warning:The energy loss u a ~  greater Chan 1.0 I t  10.3 ml. between the cvirent and previous cross section. This may zndxcare 

the need fox addltlonal srasr asctions. 
waming:~urinq che standard step irerariona, when the arrvned water surface was re t  equal to critical depth. tne calculated 

u.Ler surface cme b ~ c k  below crirlcai depth. =his indicates that there is not a valid subcritical answer. The 
progisn defaulted to crit1cai depth. 

river: Rpachc wash Reach: Reach 1 Rs: 7 . 8 a  Pmfile:  100-year 
warning:~he energy equation could nor be balanced within the specified number of ~terations.   he progiam used depth 

for the water surface end mntxnued on vith the calcularions. 
waining:rhe energy loss was greater than 1.0 ft 10.3 ni. between the current and previous cress section. ~ h i r  nay lndicare 

the need for sddlrionai cross rec~ians. 
nBlnlng:DYling the standard step iieratlons. when the assuntd water surface wan aet equal t o  critical dapth, the calculated 

water surface came back below critical depth.  his Indicsr=r that there is not a valid sybcrirlcal answer.  he 
p'ogrun defaulted fa critical depth. 

aiver: Apache Wash Rcacb: Reach 1 ns: 7.74 Profile: 100-year 
Warnmg:The energy equation could not be balanced within the specified number of iterations. =he program used critical depth 

for the water surface and Eantlnuad on rich the calculations. 
Warning:Thc energy 10,s war gresrer than 1.0 ft 10.3 m1. between the currcnt and previous cross section. ~ h l r  aay lndlcate 

?he need for additi.na1 cross .cctionr. 
Warning:mring the srrndara rrrp icersrionr, when zhs asswed rater surface uaa re= equal to crltlcal dapth, the calcularad 

warex surface came back below crztical depth.  his indicates ?hat there ia not a valid aubcrltrcal answer.  he 
progrla dof.Yltcd to criiic.1 depth. 

siver: m a c n e  warn ~eacn:  each 1 RS: 7.65 erofile: 100-yeax 
Yarnlng:The energy ~quarlon could not b- balanced within the specified numb== of iterations. The pioqraa " tad  critical dspth 

for the wetcr surface and continued on vith the cslcuiationr. 
varning:~he energy loss m a  greater rhan 1.0 fr 10.3 m). betwean the currcnt and previous cross aectxon. ~ h i r  nay indicate 

the need for additional sroas sections. 
nsrning:ouring the standard rrap irerauonr, when the assuned  rare^ ru~fsce was set equal t o  critical depth, the caiculatad 

water S U ~ X D C C  cme back below critical depth.  his indicates that there ir not a valid svbcziticai answer.  he 
piog1la defaulted t o  critical depth. 

R I V ~ ~ :  lipache mash ~ e a c h :  ~ e a s h  I RS: 1 . 5 5  Profile: 100-year 
Yaming:The energy equation could n a ~  he balanced wlthin the specifled number of iterations. The program used eritlcal depth 

for the rater surface and continued on vith the cslculaixons. 
ttarning:The energy 108s *a* grearer than 1.0 It 10.3 at. between the currcnt ma previous cross ascfion.  his may indxcats 

the need for additional cross sections. 
uarning:hliing ms standard step ireritxons, when the arsuace water surfice was set equal to criflcsl depth, the calculated 

water aurtace c u e  back below critical dapth.   his indicarcl t k r  'there ie nvt a valid subcntical answer. a he 
program defaulted t o  CrlLlcal depth. 

~ l v e r :  lipache wash ~ e a c h :  R a c n  1 RS. 7.46 Profile. 100-year 
Warning:lhe energy equation could not be balanced within the apeciflad nmbsr of itaraflons. The progra. used crlfical depth 

far the rater auiface and continued on rich the calculat~ons 
Ilarning.The energy loss was greater than 1.0 fr 10.3 .I. between the current and previous cross section. Th13 m y  xndlcate 

the need for addiflanil Cross arctlons. 
na~ningihlring the standard step iterations, when the amawed varer rurlace was set  equal to crit~cai dspth, the calculated 

water su~face same back belo* crirzcal dewth. T ~ L S  mdxcata= that there is not a valid subc~,tica~ anrwsr ~ h r  
p m g r ~  defaulted LO critical dcpth. 

River: apache Wash Reach: Reach I R9: 7.36 Profile: 100-year 
Yeming:Thc energy equation could nor he balanced within the specifled n b e r  of iferation.. Ihs pragrsn used critical depth 

for tha water SYI~ICC and continued on with the calculatlonr. 
~srning:~ha velocity head has changed by more rhrn 0.5 rt 10.15 PI. ?his may indicate the need for addirmnai cro.3 ~ a c t i o a ~ .  
uarning:~ha conuayanc. ratio lupatrsax conveyance divided by downstream conueymcel is leas rhan 0.7 or greater than 1 . 4 .  

=his may lnd~cate the need for sddlrional cress secclanr. 



Iarnlnq'The enerqy losr was greater than 1.0 ft 10.3 .I. between the ourrent and previaus cross aecfion. ~ h i n  nay i n d ~ c a t e  
the need for addlrlon.1 srorr sections 

Yarning:hirlnp the ~ L m d s r d  step ircrariona, when the assumad water surface war set equal to critical depth, the caicuiited 
water surface csme hack below critical depth. =his indicrres fhet there is not a valid rubcrit~ca~ answer. m a  
erogr*m defaulted t o  criric.1 dLDth. 

Rivez: &ch. Wash Reach: Reach I RS-: 7 . 2 8  Profile: 100-year 
Yarnin9:Thr v.locity head he.* changed by nqre than 0.5 ft 10.15 mi. This nay indicate the nced for additional cross sections. 
Yarninp:Tha conveyance ratio (upltxean, canveyanos divrded by d o m s t r s m  conveyance: is iarr than 0.7 or greater man 1 . 4 .  

This may xndicsce the nced for additional cross sect~ons. 
Yarnin(iiThe energy 103s war greater than 1.0 I t  10.3 m 1 -  bet--n the cuirsnt and prsvzaua cross section.  his may indlcate 

the need for additional cross sections. 
Rlver Apache Wa3h Roach. Ranch 1 RS: 1.n Pror~le: 100-year 

warnin9:Tha energy equation could not  be h3lancsd virhin the speczf~sd number of ~terarions.  he pmgr- used critxca: daprh 
for the w a t e r  surface and continued on w ~ r h  the calculafiona. 

Yernlng'The Energy 1 0 ~ 1  war gr=ater than 1.0 ft 10.3 -1. between the current end previous cross rsction.  his may indicate 
the nesd for sddltlenal cross scctxons 

Yaming:During the standard =tsp iteraciona. when the assumed *.tar surface r.3 met equal to critical depfh. the calculated 
water surface came back below critical depth. Ihls lndicater that there is not a valid svbc~itlcal answer. =he 
progrem defaY1L.d to ciifrcal depth. 

River: *ache Wash Reach: Reach 1 US: 7.OQ Profile: 100-year 
waminq:Tha energy cquatim could not  be balmcad vxthrn the rpecified n m r  of iterations. The propran used criticel depth 

for the water surface and continued on wifh the calculations. 
warning:~he V ~ I O C I L Y  head has changed hy mre than 0.5 ft 10.15 n1. ?his nay indicarc the need far sddition.1 crona ~acriona. 
Wamm9:The energy 1030 usa greater than 1.0 ft 10.3 a:. betuemn the Current and pravious cross section. rhir m y  indicate 

the Deed ter additional crora sections. 
*arnlng:DYrlng the standard step iteratione. when the essuaad water surface war a e t  equal t o  critical depfh, the calculated 

water surface same hack helow crltical depth. This indicates that there is not a valid subciicical answer.   he 
program defaulted f a  crlricai depth. 

River: *ache wash Reach: Reach 1 RS: 6.98 Profile: 100-year 
Warning:~hc energy equation could not be belanced within the rpecifisd number of iterations. The program used critical depth 

for the varer surtace and continued on with the caiculatlonr. 
nerning:~he energ lass was grearer than 1.0 ff 10.3 m1. betwarn the curient a d  previous cross section. =his nay indicare 

the need ror $dditlanal class sections. 
Yarning:DurIng the standard step iterstlone. when ?he as3umed rater surface was aet equal t o  ciltical depth. the calculated 

water surface came back below crxt&cal depth. This indicates that there is not a valid subcritical answer. me 
Program defaulted to CriZicsl demth. 

River: aGch; warh Reach: Reach 1 ic 6.9 Proflie: 100-year 
warnlw:~he energy equarlon could not be halanced within the specified number of iterations.   he program used critical depth 

for the water surface end continued on with the c.lculaiions. 
Yarning:~he enargy loss was greater than 1.0 2r 10.3 ml. between the cuirenr and previous cross secrlon. Thlo may lndlcara 

the need for additional cross section.. 
Warning:Oarlng the afandard rceP iterations. *hen the assumed water surface was set equal to critical depfh, the calculated 

uarer nurface camp back belo* critlcal depth. ?hi3 lndieafes that there is not a valid subcrlt~c=l an3wec. me 
prngian defaulted TO CIitlCsl depth. 

River: Apache Warh reach: Reach i RS: 6.E Piafile: 100-ycax 
Warning:The energy equation could not be balonccd wlthrn the specified nvnber or irerarlanr. The progrem used crlr>cai depth 

for the water surface m d  confmued an wifh the caiculntionr. 
Warning:~he velcclry head hsr changed by more than 0.5 ft (0.15 a ) .  This mag indicate the need for addif~onal cross sections. 
warnlng:?he energy lras was greater chan 1 . 0  f r  10.3 ml. beiween =he current and previmua cxoso section. ~ h i r  nay indicate 

the need for addlr2an.l cross recrionr. 
Warnlnp:Uuring :he standard step Iterations. vhen the assumed water surface was s e t  equal to c n t l c a i  depth, rhe calcularcd 

wacei  surface came back below critical depfh. rhir indicates that rhere i s  not a v a l ~ d  svbsrirtcai answer. 
program defaulted to criClcdl depth. 

RI-r: Apache Wash Reach: Reach 1 RS: 6.11 Proflie: 100-year 
Warn1na:The energy equation cauld nor he balanced v x t h l n  the spcclfied nvmber of iferarlons. The program used cr~tical deprh 

lor the water  surface and canrlnued an with the calculaCions. 
wsmlng:The cross-aecilan end points had to he extended vertically for the computed rater rurface. 
w a z n m g : ~ h s  cross sect ion  had ro be exrended v r r r m a ~ i y  b r i n g  the crirlcal depth caicuiatl~n~. 
Warn1ng:The energy loas war greater than 1.0 ft 10.3 m1. between the current and pl-eviou, cross section.   his nay indlcat~ 

the need for additional cross 3cctions. 
Warnin9:During t h e  standard ,Lev l~cist~ons, vhen fhc assumed water surface was r e t  equal to critical depth. the caicviated 

water surface came b m k  below crltlcal depth. rnir  indicate. ther there is nor a valid subcritical anauer. ?he 
program defaultad to eiitlcal depth. 

wsrn~ng:~he parabalic search method failed to converge on critical depth. ~ h r  program will fry the cross sectlon 
rliselsecan: method Lo find eritrcel depth. 

Rlv-r:  *ache warh Rtsch: Reach 1 US: 6.63 Proflie: 100-year 
WaZn1ng:The energy equation could n o t  be balanced vlrhln the vpeciflsd number of ateration%. The prograin used critical dapfh 

for ?he ware= surface and continued on vlth the calculations. 
Yarninq:Thc energy loss r s r  greater than 1.0 f r  10.3 nl. bewren the current and preuiauz cross section. This nay indicste 

the neoa for additional cross sactionr. 
Yarning:DuIing the standard step  itexationr, vhen the a3suaed water ruzface war set equal to critical depth, the calculated 

water surface cane back below critical depth. ~ h r s  indicates that there is not a valid rubcriticai answer. me 
program defaulted to critical depth. 

River: *ache Wash Reach: Reach 1 RS: 6.58 Profile: 100-year 
Warnin9:The energy equation could not bc balanced vlthin the specifird nvmber of iterations. The progran used critical daprn 

for the water auifrra and continued on rzth the c&lculafzons. 
Ya~nxng:The energy lora was Faate, than 1.0 ft 10.3 .I. bctveen the cvrrcnl and previous cross section. This nay indicate 

the need for aaditlonal cross rectionr. 
Yarning:Durinq the standard step lteraCion3, whsn the assumed uater surface was s e t  equal t o  critical depth, the calculated 

water surface cane back below ctiflol depth. This indicate* that thcre ia not a valid rubcri~ical answer.  he 
progzar defaulted to critical depth. 

River: ~ p a c h e  wash Reach: Reach 1 RS: 6.5 Profile: loo-year 
warninq:~he energy equation covld not be balanced within the specified numb.= of iferarlons.   ha program used crirrcal depth 

for me rater surface and eontinved on with the ca~cuiarionr. 
waxning:~he energy 109s was greatex than 1.0 fr 10.3 m:. between the current and previous cross section. ~ h i r  nay mdicatc 

the need tor additlonal cross saction.. 
Ysrning:During ths standard srcp iCeratiant. when the asruaed water surface war set equal to cirtical depth, the caicuiated 

water surface came back below critical depth. This indicates that there is nor s valid rubcritical answer. me 
nro=c.m defaulted to critical d.Oth. 

River: AGc~; wash ~eacn: Reacn 1 RS) 6.43 Profile; 100-year 
waining:The energy equarlon could not he balanced uithxn the lpeciflcd nvmber of iterations. The piogran vsed crirlcal depth 

for the water ,"*face and cnntlnurd on " i l k  rk. r..ln.l.,,nne ~ ~ ~ - ~ - ~  ------- ~~ ...- 
Warning:The energy IDIS we5 (lreatei than 1.0 fr 10.3 m1- betuaen the current and previous cross section. This nay inelcare 

the need for additional cr0.r secrianl. 
Wsm~ng:~uring the standard step Iterations. rhan rhe assumed rater rvrface was set equal to crlrlcal drofh, the calculated 





narnmg:mring the standard step itarsrionr, when m e  assmad uerer wiface raa a e t  equrl TO critlui depth. tha calculated 
water surface came hack belor critical depth. ~ h i a  indicates that thmre 1s not a valid aubc~ificai answer.   he 
program def.ulted to critic., depth. 

~vcr: Apache Wash Reach: Reach 1 RS: 5.(8 Profile: 100-year 
w.ming:~he energy s w a t i o n  could not he balanced rifhin the specified number of iterations. The prosram used critical depth 

for the W I t C Z  SY*f.ce and continued on With the calc"l*tionr. 
warning:~ht en~rgy iorr war graator man 1.0 ft 10.3 11. between the curzcnr and previous cross r-ction. ~ h i a  may indicate 

the need for rddiLional cross aecrions. 
xarnlng:ming the standard step iterations, when the asaluad rarer surface "$3 set e m u 1  to critical depth, the calculated 

water surface came h.C* belo" criticel depth. Thia i"diC.f.. that there is nor a valid rmcritic.l ."*"el. The 
p'ollru. defeul fed  to critical depth. 

River: Apache Wash Reach: Reach 1 RS: 5.38 Profile: 100-year 
warning:~he energy equation could not be balanced within the awcified number or iterations. ?ha program usad critical depth 

for the rarer SvifacF and cantinve* on With the calculltion.. 
Yam1ng:The velocity herd has changed by more thmn 0.5 ff 10.15 m l .  rhir m y  indicate the need for additional cross sections 
warningr~he energy loaa waa wirea~cr rhan 1.0 fr (0.3 m). barwem the mrrcnr and prerriour cross section. ~ h i r  m y  indicate 

the need for sddifianal cross aectlona. 
Ya1nlnq;During the standard step iterations, when the aaa-d water aurfacc was aet equal Lo critical depth, the calculated 

water ourface came b a c k  b ~ 1 . w  critical depth. rhia indicates that there is nor a valid rubcritical answer. a he 
program defaulted t o  critical depth. 

River: Apache Warh Reach: Reach I R9: 5.31 Profile: 100-year 
Warning:The energy equation m v l d  not be balanced within the rpecitied n W r  of iterations. The pxogram used critical depth 

fox the water surface and continued on with the calculationr. 
waming:~hc energy iors war greater fhan 1.0 fr 10.3 la). bcrueen the current and pfeviovr crrres section. rhia . a y  ind~care 

the nced lox eddltional cross sections. 
earnlnp:~ur$ng the standard arep iferatrons, when the assumad uarer avrfrre war re= equal to crirlcil depth, the calculated 

warar surface cam back below critical depfh. This indicafs. that there is not a valid rubcri~ical answer. a he 
program defaul~ed to criricai depth. 

Rlvar: Apacha wash Raach: Reach 1 RS: 5.21 Profile: 100-year 
narning:Thr energy cquerion could not be halanced within fh. specified number of irerstiana. The program "red critic., depth 

for the watar S Y I ~ ~ C ~  and continued on with the calculations. 
Warnlng;Ths anarqy loss v a l  qrearer thin 1.0 f t  10.3 1 1 .  between the current and prsvlaua crora arction. Thlr may lndicaCe 

the need for additional cross sections. 
Warn1ng:Durlng the standard step irerarions, when the assumed wafer surface vas re t  equal to critical depth, me calcviattd 

water .YIf.Ce came bacX b.1." critical depth. This indic.ter that there is not a ".l>d Subcritlcai answer. The 
program defaulted to crlrical depth. 

Rluei: Apache Wash Reach: Reach i R5: 5 .15  Profile: 100-yeax 
Warnin9:ihe energy equation could not be balanced rlthln the specifred nunher of iterata~ns. The proqiam uaed critical depth 

for the rarer surface and continued on uirh the calsulat~onr. 
warnin9:Ihe velosity head ha* changed by more than 0.5 f t  10.15 m i .  rhis may indicate the need far idditlonal crass .ectlona. 
Yarn1ng:The anerqy loss was greater fhan 1.0 f t  10.3 nl. between rhr current and previous cross nectlon. I h x s  mag indlcafe 

the need for addirional crass reciionr. 
warningi~u~ing the standard step iterations. when the assumed water svrfacs r a s  srr equal CD crlrical depth, the calculated 

water surface cane back below c r l t ~ c a l  depth. Ihis indzcatea fhsr there is not a valid avbcrlticsl answer. The 
program defaulted to ciit~cal depth. 

Rluei: &ache Wash Reach: Reach 1 BZ: 1.09 Profile: 100-year 
Warning:The energy loss was grea tex  than 1 . 0  Ct 10.3 nl. between the current and previous cross section. This may indicate 

the need for additional crors sections. 
warnlng:The parabolic rearch methad railed to converge on critical depth. The program will try the cross rect>on 

.lice/sec.nt method to find criilclil  *eptC.. 
Rlver: Rpache Wash React: Reach i RS: 5.03 Profile: 100-year 

Warn1ng:The energy equation could not be balanced vathln the specified number of iterations.   he program w e d  crit~cal depth 
for the wafer luxface and centinved on n t h  the caiculariona. 

wsrning:rho conveyance iaiio iupsrrean conveyance dlvided by downstream conveyance1 is less than 0.7 or greater rhan 1.4. 
Ihis m y  indicate the need for additional cross rceiion3. 

warninq:~he energy lass was greater rhan 1.0 fr 10.3 ml. berreen the current and prevmus cross 3sctian.  hi* may lndlcare 
the need for addlrional cross rectiana. 

warnlnq:Dmring the standard step iterations, when the assumed water surface xas reC equal to crxtical depth. the calculated 
water Surfacr came back below critical deprh. This  Indicates that there is not a valid subcritical answer. The 
oroeru. defaulted Lo ciirlcal death. 

RLYer: &chi Wash Reach: Reach 1 k5.: 4.96 Profile: 100-year 
Warn1nq:TDe crass-laction end polnfs had t o  he extended vcrlically for the computed water surface. 
Warning:The velocity head has changed by nore rhan 0.5 ft 10.15 ml. Thl. nay indlcere the need for additional cro.6 sections. 
uarnm9:The convcyanc. rsrio lupstream conveyance dlvided by downstreen conveyance, is less rhan 0.7  o i  grearer than 1.4. 

This may indicate the need for sddlrional crass lecfions. 
warning:~he mergy lots was greater than 1.0 fr  10.3 ml. beiween the current and p r e v i o u ~  cross section. ,his nay indicarc 

the m e d  tor *ddlrional cross sections. 
River: ipachr Yaah Reach; Reach i RS: 4.9 Profile: 100-"ear 

Warning:The encrgy equation could n o t  be halancsd uirhln the speclfled nunher or Iteraixons. The propram relectcd the water 
.YIfaCC that had the lasat am0""f Of error hcrvcln computed and a..wed values. 

warning:~he velocity head has changed by m r s  than 0 . 5  ft 10.15 11.   his may indicate the need for additlonai cross sections. 
Ilsrning:Tbe consayance ratio luprtissm conveyance divided by dounatrem conveyance] 1s less rhan 0.7 or greater than 1.4. 

Thi* may ,n.,ic.r, the need for addltlonal cmrs recti.nr. 
warning:~he energy loss was greater than 1.0 fr 10.3 a]. berrecn the current and pzeuic.ur cross sectlor,. s his may indicate 

the nced for additional cross sections. 
Uarning:hlring the standard step iterations, when the a r s m d  water auiface u s  set equal to critical depth, The cmlculated 

water surface came hack belo- criricai depth. TDIS ~ n a t c a ~ e r  that the.* is not a valid subc~itica~ answer. rhe 
progru. defaulted to critical depth. 

~ o t e :  uultiple critical depths r c r e  round a t  this location. l he critical dspth virh the lovast, valid. water surface r a a  
wed.  

Rluer: Apache Waah Reach: Reach 1 RS: 4.82 Profile: 100-year 
warnlng:~ne energy equarlon could nor be halanced vlrnln the apeclfled nunhar of fteritlonr. ?he prayram uaed critical depth 

fa* the water rvrfacr and continued on With the calculations. 
warning:rn= energy loss war greater than 1.0 ff 10.3 m l .  hetuemn the current and previous crars section.  hi. m y  indicate 

rho nced for addrrional crass sections. 
Yarning:hlring the standard atap iterations, when the .rruaed rarer surface was aet equrl ro critical depth. the calculated 

water aurface cam back belev critical depfh. m i r  indicates that  there is not a "elid subcritical answer.  he 
prm*rw defauli~d Lo critical depth. 

Y.ming:The pniabolic search method failed t o  converge on cr.tic.1 depth. The program "ill try the cross section 
31icelsccant method t o  find critical depth. 

River: Apache Wash Raach: Reach 1 RS: 4 . 7 8  Profile: 100-year 
Yarninq:The energy lass was greater rhan 1.0 t t  10.3 mi. batreen the current and prev~ovr crass section.   his may indicate 

me nard for additional croza aec~ionr. 
iliver: Apache Wash Reach: Reach 1 RS: 4.14 Profile: 100-year 

8arning:rhe energy equation could not he holmced uifh~n the specified nvabei of itarafians. ?ha program I E I P C ~ ~ ~  the water 



surf.=. that had the l e a a t  amount OL error between coapured and assumad valuer. 
warning ma croaa-lecrlon end points had to be ext~nded vert%cslly <or in4 co~npvfed rat-= surfas= 
Warning The energy loss "or grentez fh.n 1 0 ft 10 311. between the cYrrcnC and prcviovr cross Section ThLS nay indlcara 

the need fox .dd,tiO".l cross aectlonr. 
Yarnlng:hir&ng the standard ,rep iferai~ons. when the asnued wetex surface war ref equl r e  critxul depth. the calculated 

rate= surface came back bsiow c r ~ t ~ c a l  drpth. ~ h i a  lindicares that there i r  not a valid svbcrftisal ansuer. a he 
Plovram dsfaulred t o  crit1c.1 danth. 

Rluer: Apache Wash Reach: Aemch 1 RS; 4.65 Profile: 100-ycar 
IIarnLn9:The energy rquat&on could nor be balanced within the specifled number of iterations. The program uaed crit2c.l depth 

for rhe water surface m d  continued on rlth the calcu~atzonr. 
xarning:me cross-3ecrion end po~nta had to be extended vsrfisally tor the computed reter ru~face. 
Warning:The velocity head haa changed by more than 0.5 ff 10.15 mi. Thir may indicate the nerd for addlfional cro3s aectionr. 
warning:Th= conveyance ratio iupatreim conveyance divided by domstream conveyancei is lass than 0.7 or greater ehan 1 . 4 .  

This lay indlcafe the nerd for additional cxosa sections. 
Warning:Ths energy loss war qrsalcr rhan 1.0 ft 10.3 m i .  betusan the current and previous crass sect~on. This may indicate 

the "red for additiDn.1 cross secrlon~. 
Wainin9:hlring the standard ,rep iterafionr, when the assmod water rurracr wee set equal t o  critical depfh. the calculated 

veter surface came back beleu critical depth. This indicates that there la not a valid svbcri~ical anauez. ~ h r  
program defaulted to crlricai depth. 

River: Apache maah Reach: Raach 1 RZ: 4.6 Profile: 100-yenr 
maminq:The cross-aectlon end points had to he extended vert ical ly  for the caapured water surface. 

River: Apache Yaah Reach: Reach 1 R5: 4.56 Profile: 100-year 
naining:~he cross accrlon had to be extended vertically during the critical depth caiculations. 
Y.mLng:Thc paraboli. ..arch method f.ile.3 to converge on critical depth. m e  progrul Will try Lhc cross sscrinn 

slice~rccant method to find critical depth. 
RIVE=: lipacne wsrh  sash: ~ e a c n  i RS: 4.56 ~rozils: 100-par 

wsrning:~he energy equarlon could not be balanced within the specified n d ~ z  of itsratioas. ~ h s  program vsed critical depth 
for the water svrfilce and conilnued on with the salculationa. 

liarning:rhs cross-rrstlon end points had ro be extended vertically for fha computed water surface. 
Yaming:The velaclty head has changed by more than 0.5 ft 10.15 ml. Thir may indicate the need for addiLlen.1 cross sections. 
larnlng:Tha conveyance ratio (upstream conveyance dxv~dad by domstiem sonvsyamcci 2. less than 0.7 or greater than 1 . 4 .  

This may lndicare the need for additional sxo,s aecrionr. 
Warning:The energ;losr van greater than 1.0 ft 10.3 mi. between the cvrrenl and prevlovs cross section. Xhls may indicate 

the need Ior addxtxonal crass restlonr. 
*arning:Dunn(l the standard step ireratlo",, when the arrmed water surface war r o t  equal t a  critical dcpeh, the calculated 

water surface came back below critical drpth. This indicates char rhere i r  not a valld rubcrirlcal anzuer. The 
progrl. delaulted to SriZ1Ca1 depth. 

 ore: ~ultlpie crlrlcai depths were found at this location.   he critical depth with the lousst, valid, energy war used. 
River: Apache Warh Reach: Reach 1 : 4 Profile: 100-year 

Warnlng:The energy equation could not  be balanced Withi" the specifxed n w c r  of iteration.. The progrm selected the water 
surface Lhsr had the least amount of erxoi between cmoured and assumed values. 

wain>ng:~he enexqy loss was greater than 1.0 ft 10.3 mi. betreen the current and prevxaus cross aection. ~ h i a  may indicate 
the need for addlrional crors  lecrions. 

~ a r n i n q : ~ u r ~ n g  the standard step iterations, when the assumed water surface war s e t  equal t o  cxirical depth, the calculated 
water surface came bacl: below critlol deprh. This indlcares that there i r  n o t  a valld subcritical answer. The 
program defaulted to CIlLiCal depth. 

Rlvei: Apache wa3h Reach: Reach 1 R5: 4.4 sroflle: 100-yeax 
waminp:~he energy equarlon could oar be balanced *%thin the specified number of iterations.  he progiam selected the voter 

surface chat had the least amaunt of error between computed and aasmed valuer. 
Wbmln9:The veloclfy head ha3 changsd by nal-e than 0 . 5  et 10.15 m1.  ihrs may lndlcatc the need for additional crol. sections. 
warnmq:~he energy loss was greater than 1.0 ft (0.3 m i .  between the current and pievlous cross secrmn.  his may indrcara 

the naed for addltlanrl crosa sectlo"*. 
Wazning:During the srandard srep iferatlana, when the arrmed w a f e r  surface uao set equal to critical depth, the calculated 

water surface came back below critical depth. This indicates Chat Lheie I% not a vaiid subcritical anzwer. The 
program defaulted r6 criI1ca1 depth. 

~ l u e r :  Apache wash ~eacn: ~ e a ~ h  1 1s: 41.31 ~rofile: 100-year 
Waining:The energy ~quarion could not be balanced within the specified number of iterationr. The program used crlrlsal deprh 

for the varer surface and cnnflnvad on With ?he FaICulafions. 
Warnmg:The cross-section end points had ra Q= ertended vertically for the computed water surface. 
warning:~he energy lass was greater than 1.0 f r  10.3 mi. between the current and previous cross s~crlon. ~ h i n  may ind~cate 

the need for additional czosa ,ectiono. 
uarnlnq:o~sinq the iirandlird srep iterations, when the arrumed rarer aurface was set equal t o  crlricil depth, the calculated 

water surface cane bacl below critical deprh. ?his indlcater that  there i s  not  a vaiid svbcrltlcal answer. ~ h c  
program defaulted to critical dapth. 

Elver: Roache Wash Reach: Reach 1 RS: 1.23 Profile: 100-"ear . ~-~ 
warnlng:rhe ansrqy lora was greater than 1.0 it (0.3 m i .  between the current and prev~ous cross section. mi. may ind~catr 

the nred for addlrionai cross sactiona. 
River: *ache Wash Reach: Reach 1 RS: 4.22 Profile: 100-year 

uarning:~he ensrqy loss war greater rhan 1.0 fr 10.3 m i .  between the cvrrenf and previova cross saction. rhir may xndicate 
the need for addit~onal crorra rec~ionr. 

River: Apache Warh Reach: Reach 1 RS: 4.11 Profile: 100-year 
Yaming:Tha energy equatlon could not be balanced within the specified number ef iteration.. The program used critical depth 

far the water surface ."d continued on With the calculatioo.. 
uarnin9:The energy loss vea greater rhan 1.0 ft 10.3 111. between the cuzrent and prevlaul crass aection. Thi. may indicate 

tho need for additional cross r.criona. 
waining:hirmg the standard rrcp iterations, when the rrrumed ra ter  surface was set  equal ro crir2c.l depth, the calculated 

water surface came back below critxcai depth. Tnlr indicates char there 1 s  not a valid svbcrrticai answer. =he 
p'ogr.," defaulted fa critical depth. 

River: Apache Warh Reach: Rench i RS: 4.05 Profile: 100-yea. 
warning:mc sncrgy equation could not be balanced within the specified number of iterations. =he program used crit~cal dapth 

far the r a t e r  rurface and continued on with the calcuiationa. 
warning:~hs sncrgy loss w a r  greater thin 1.0 ft 10.3 mi. bcruccn the current end previous cross section. m i r  may indicate 

the need for additional crear sectiionr. 
Warnin9:During thc aianda~d step iterations, when the ar~vned water surface waa set equal to critical depth, the salcuiated 

water surface came back belor critical dspth. rhia indicates that there is nor a valid avbcriricai answer. 
program defaulted Lo critical depth. 

River: Apache Wash Reach: Reach 1 RS: 3.96 Proflle: 100-year 
warn1ng:~he energy equation could not be balanced within the specified ~ d e r  of iterations.  he piogzam used critical depth 

for the water SY*f.CC and continued on With Lhr c.l."iafionr. 
Yarning:The energy loss war greater than 1.0 f r  10.3 n l .  bstuesn the current and prevrour cross section. This may indicate 

the need far addition+.1 cross section*. 
liarnin,,:Du.ing the standard step 12erations. when the asauned rarer surt.ce was set equal t o  ErlilC.l depth. the sa1cuI.r.d 

varer  surface came back below cri~isai depth.   his indicafcs m a r  rhere i r  nor a v a h d  rubcrit~cal answer. ,he 
program defaulted to critisai depth. 

River: Apache Wash Rench: Reach 1 RS: 3.86 Pzollile: 100-yea1 



warning:~he energy equation could net be balanced within the specified nunber of iterations. T D ~  program used sritlcal depth 
for the water surface and continued on n r h  the crlcui.tionr. 

Yarning:Dlvidsd flow computed for rhis cross-section. 
warning:~hs ~ c r g y  LOSS was greater than 1.0 ft 10.3 m i .  between the surrenc and prsvrous crars section. T ~ I S  may indicate 

the need Lor add.tlonai cross sections. 
Uarning:hlr~ng the standard srep iterations. when the assumed wafer surface w a r  rcr equal to critical depth, the calculated 

water surface came hack below critical dopth.  his indicat.~ that mere is nor a valid rubcrlc~cal ansrer.  he 
program defaulted t o  critical depth. 

~ivar: apache wsrh ~oach: Reach 1 RS: 3.78 Profile: loo-year 
Yamin9:The energy equation could not bc balanced vithzn the specifitd n w e r  of iterations. The propram salrctcd the rater 

surface that had the leasf mount 01 error between conpured and assumed valuer. 
Yarning:The velocity head hes changed by mare fhan 0.3 tf 10.15 rl. This rmy indlcale the need for additional croa, secilans. 
Y.rning:Tha conveyanca ratio lupsrram convayancc divided by domscrsam canveyancll l a  less Th." 0 . 7  or greater  than 1.4. 

This may indicars the need fox additional cmsr sections. 
warning:~he energy ios. was greater than 1.0 fr 10.3 nl. bafwcsn the current mnd previous crorr secti-n. rhlr may indlcats 

the need for additional crors section$. 
warninq:mrlng =he standard arep iccrarlons, rhen the asrvmed refer surface was s e t  equal to critical deprh, the calculared 

water surface cane back below critical dspth. This indlcafca that rherc is not a valid subc?itlcil answer. The 
program defaulted to crirical dapth. 

River: Apache Wash Reach: Reach 1 i s :  3.75 Profile: 100-year 
waming:~he energy equation c w l d  not be balanced within the specifled n w s r  of iterations. The program vsed critical depth 

for the water ~urfacr and continued on with the calculationr. 
wmrning:viu~ded flow compvfed tor this crorrr-section. 
Yaming:The energy loss war greater rhan 1.0 ft 10.3 mi. betwean the current and prevlova cross section. This may indicate 

the "red fox additional cros, arcrians. 
warnxng:mr~nq tha standard arcp iterations. when the assumed v s r o  surface was sat equal t o  crirical beprh, the calculated 

water surface came bask bslow critical depth. ?his indlcares that thsre is not a valid aubcrit~cal answer. ~ h c  
program defaulted t o  c i i i i o l  depth. 

River: Apache Warh Peach: Reach 1 RS: 3.65 Pzofile: 100-year 
Y.ming:Divided flow conputed for Chi. cross-recti.n. 
~ a r n m g : ~ h e  enerqp loss was greater thsn 1.0 ft 10.3 mi. berueen rhe current and pre~iour cross r e c t l o n .  T~X. may indicate 

the need for addiflon.1 crors rcctiona. 
River: wash Reach: Reach RS: 3.6 

Warning:The energy equation covld not be balanced uithln Che specified nunbei of iterations. The program used criticel depth 
for the water  rurrace and conrinued on virh the ca~culations. 

WBrnlng:The eneigy loss was preater  thsn 1.0 ft 10.3 .I. between the currenr and pievious ciosr saction. s his may indicate 
the need fax  addltlonal cross aect3ons. 

warning:hlrxng the standard step iteraclans, rhen the asswed water rurfrce was s e t  equal t~ crirlcal depth, the calculated 
rarer surface came back below critical depth. rhis indicates that there in nor a valid rubcritical answer.  he 
prngr.. defaulted t o  ciitlcal depth. 

Rivez: Apache warh Reach: Reach 1 R8: 3.52 Profile: 100-year 
wsrnmg:~he energy equation could n o t  be balanced wiehin ?he rpecitaed number o t  lierations.  he program used c r l r f c a l  eepth 

for the wafer ruiface and continued on with the calculat~onr. 
uarning:~he energy lass was greater rhan 1.0 fi 10.3 m). barrean the current and previous cranr section.  his nay i~1ce.r~ 

the need for addztlona? cross recrlonr. 
wernlng:Curing the standard step itelationr, rhm the arswed u a t e i  surface ua?i set equal ca critical dcpth. the calculated 

water surface cams back below critical depth. ~ h z r  lndicares that there i s  nor a valid subcrlricnl ansuer. m e  
PIOqram defaulted :o cIltiCa1 depth. 

i l Y a i :  Apache Wash Reach: Reach 1 RS: 3.48 Profile: 100-year 
~ a r n ~ n q : ~ h e  energy aquat~on cauld not be balanced vlrnln rfie specifled n w e r  of iteraf~anr.  he program used crirical dapth 

for :he uaie: su:face and continuad on with the c.icu1.tion.. 
warning:~he enerqg lass was qrsarer fhan 1.0 f~ 10.3 m i .  bervern the current and previous ciorr section. =his may indicate 

the need for addirlonal cross sections. 
narning:Durlng the standard srep iterations, when the assumed water surface was set equal to crlrical depth. the ~ a l c u i a t ~ d  

wafer surface came back beldr critical depth.   his ind~catea i h l t  there is not a valid s u b m i t l u l  answer. m e  
P'o'i'am defaulted to ciltical depth. 

River: Apache Wash Reach: Reach 1 RS: 3.4 Profile: 100-year 
narning:The energ) equation could nm be balanced vithln the sp~cifled number of iLerarLons. The program vsed critical depth 

for the vaier  surface  and EontlnUed on W l l h  the calculations. 
Warr.lng:The energy loss war greater than 1.0 rr 10.3 ml. hetween the current and previous cross section.  his nay indicate 

the need for  eddifl.n.1 cross recilonr. 
~arning:~urlng the standard step iterations, when the aaswed vatax surface was ser squal to critical depth, the calculated 

water svrtilce came back bciov crirical depth. ~ h l s  indicalss rnat there is not a valid svhcriflcal answer.   he 
P"9'am defaulted t o  critical depth. 

River: Apache Wash leach: Reach 1 RS: 3.32 Profile: 100-year 
warnlng:The energy equarlon cmvle not he balanced rlthln the specifled n w s r  of iterations. =he program vred mitical depth 

for the rater .urr.ce and continved an "lth tho calculations. 
Yeining:Divided fiav c..puird for this cr~rr-.ection. 
narnlnp.:~he energy less was greeter than 1 . 0  ft 10.3 m i .  between the cuxrent and previous cross sectton. ~ h t s  may indicere 

the nead for additional crass sections. 
*arninii:mIing the standard step iraratiana. vhen the assumed waeer lurlace was set  equal  to critical depth, the srlcvlated 

water surface came back below critical dcpth. This ~ndicafes that there ix not a valid subcritical anrucr.  he 
program defaulted to critxra1 depth. 

Rlvar: Apache Ylah  Reach: Rssch 1 RS: 3.21 Profile: 100-yea1 
Warning:Ihe energy equation could n o t  be balanced within the specified n w e r  of iterations. Tho program vred cririal depth 

for the water surface md Continued en with the caiculrrionr. 
Ynining:The cnargy 101s war greater thsn 1.0 ft 10.3 m i .  between the currenr and previous crass section. TMS may indicats 

the nsed for addation.1 cross sections. 
Warninq:Durlnq the standard step iterarians, rhen ttls assumed vatcr surface war set = m a 1  ra crfrical depth, the caicvlatcd 

wafer surface c ~ n c  back below critlc.1 depth. ?his ind~catcs that  hare is not a valid subcrtrfcal answer.  he 
program defaulted t o  critical dapth. 

River: Apache wash Reach: Reach 1 RS: 3.13 Profile: 100-year 
Yarning:Thc energy equation could not he balanced vithln the specified number of iteiariona. The program vsed critical depth 

for the rater surface and continued on with the calculirtianr. 
Yarnmq:The energy loss *a= grestcr than 1.0 fr 10.3 m i .  between the currenr and previous cross secrlon. ~ h i r  m a y  indicate 

Lhe need for additirm.1 croea *.ctionr. 
warning:Duimg the standard step iterations. d e n  the assumed rater  surface was s e t  aqua1 t o  crirical depth, rhs calculated 

ware= .orface cane back below critical dspth. lhzs indicates rhrt there i s  nor s valid rubcrirlcal answer. ~ h s  
proqrm defaulted to critlcll depth. 

River: -ache wash Reach: Reach 1 RS: 3.01 Profile: 100-year 
Wsrning:The cncrgy emation cauld not be balanced rirhin the specified nunbcr of iterations. The program "3rd critical depth 

1.1 me water rurrace and continued on r l rh  the calcularions. 
~arntng:~he velocity head hag changed by more than 0.5 f r  i0.15 mi.  his may indicate the need for additional cross sections. 
aarning:The conveyance r a t l o  tupstrcam conveyance divided by domrrreun conveyancel is less fhan 0 .7  or gi.acer than 1 . 4 .  

This m y  in.,,c.te the need f0Z additional crorr secri.na. 



*arning:Thc energy loas war greater than 1.0 ft 10.3 11. between the current and prevaour cross secrlon.  his may indxeafe 
the noed for additional cross rections. 

warnln9:rnring the standard atep itentlons, when the assumed water surface -as a s  equal to critical depth. tho calculated 
*ate= nuifscc cane back belor critical dspth.  hie indicates that there 1s not a valid subcritical answer. ~ h c  
program defaulted to critical dcpth. 

Ria==: *ache vsah Reach: Reech 2 115: 2.97 Profile: 100-year 
Wamln9:The energy loss u.3 grsmter than 1.0 it 10.3 mi. brtusn the cvrrenr  and previous cross section. =his m y  indimfe 

the need far additional crass .ceti.n.. ~~~~~~ - ~ ~ - -  --.-- 
River: Apache Wash Reach: Reach 2 RS: 2.92 Profile: 100-year 

*a=niw:The conveyance ratio Iupstr=ea C O ~ V C Y ~ ~ C I  divided by d o w s t r e m  COIIYOY.DCC~ is less than 0 . 7  or greater than 1.1. 
This .uy  indicate the need for additional cross sections. 

R t r e r :  Apache "ash Mach: Rcach 2 RS: 2.90 Profile: 100-year 
"drningiOiYi.3.d flow ~00pUfed tor fhit crosr-.ccrion. 

Rlver: *ache wash Reach: ~e.ch 2 RS: 2.82 Profile: 100-year 
*arning:The velocity head be. changed by .are rhan 0.5 ft 10.15 ml. This u y  indicate the nsed for addittonal cross sections. 
Warnin9:The conueyaoce ratio l u ~ s c r e m  conveyance divided by dounstreu conveylncsl is less than 0 .7  or g~oatar than 1 . a .  

T ~ I S  may lndicste the n c ~  for  additional cross sections. 
warning:Thr energy lor* was greater than 1.0 ft 10.3 -1.  bsrvcan the current m d  previous cross .cction. ~ h i r  u y  indicate 

the need f o r  additional cross ..ctions. 
River: Apache wash Reach: Beach 2 us: 2.73 Profile: 100-year 

Yarnin9:Ths energy equation could not be balrnwd xithin the specified n-cr mf iterations. The program used critical depth 
far the water surface and continued on with the calculat~snr. 

Warnin9:The ValDclty head has chm9rd by Mre than 0 . 5  ft 10.15 . I .  This may indicate the need far addlrional cross sections. 
warnin9:Thc energy lass us, greater than 1.0 ft 10.3 nl. between fhc current and previous cross section.   his may indicate 

the "Fed Lor additional .cross sccrions. 
Waznin9:mrinq the arandard step iterations. when rha asawed rater surface was act equ.1 to crirlcal depth, the calculated 

water surface sane back below critical depth. This indicates char there is not a valid aubcriticai answer.   he 
program delaulfed to critical daprh. 

River: Apache Wash Reach: Reach 3 RS: 2.60 Prafiie: 100-year 
warning:~he ensrgy equation could not be balanced within the specified numbex of itsiarionr.  he pragrm used c r ~ t ~ ~ ~ l  depth 

for the water surface and cont~nued an virn th. cllcu~ations. 
warnin(i:The velocity head has changed by nore than 0.5 It 10.15 .I. Thir may indicate Lhc nead for additional cross sections. 
warnin9:The energy loss war greater than 1.0 ft 10.3 nl. between the current and previous ciora sectxon.  his may indicar. 

the need for addlrlanal czoas SacClOns. 
Yarning:hlrlng the standard step iterations. when the assumed water surface was set e w a l  to critical depth. the celculated 

water surface cam back below ciitlcai depth. This 1ndicercJ that  there is not a valxd aubcrit~cal ansuer. ?he 
program defaulted to cr~txcai depth. 

RIVEI; Apache Wash Reach: Reach 3 RS: 2.52 Profile: l0a-year 
Wmming:The veloeity haad has changed by mare rhan 0 .5  ft 10.15 nl. Thla may indicate the need for addltionnl ciosr aecrxonr. 
Waming:The conveyance r a t l o  lupafream conveyance divided by dowrtreln conveyance) Is less than 0.7 or greefer then 1.1. 

~ h l s  may indicere the need for additional cross recrionr. 
R ~ v e r :  Apache Wash Reach: Reach 3 RS: 2 . 4 7  Praflle: 100-year 

Warning:The energy lorn *as grearer than 1.0 ft 10.3 nl. between the current and previous crars  section. This may indicate 
the nsed for additional cross sections. 

River: Apache Wash Reach: Reach 3 R5: 2.40 Profile: 100-year 
Wamlng:The velocity nead has changed bymora than 0.5 ft 10.15 ml. This may indicate the need for add~t~onal cross recrions. 
wnrnxnq:~he conueyance ratla ~ u p s t z e m  canvsyanse divided by dounstraa. conveyance) is less rhan 0 . 7  or greatei than 1.1. 

may lndlcrte the need for additional cross r e c r ~ o n s .  
Warnin9:Tha energy loss was greater than 1.0 tt 10.3 ml. betwean the current and pievxous cross section. mir nay indicate 

the need for addltlanal cross sections. 
River: Apache Wash Reach: Reach 1 RS: 2.33 Profile: 100-year 

Iamlng:The energy equarlan could not be balanced within the specified n d e r  af iterations. The progiam used critxcal depth 
far the wafer aurface and continued on with the s~lcularions. 

Warnin9:the vrinciiy heed has changed by mare Chan 0.5 ft 10.15 .I. This nay lndicate the need for addit~anal cross recrlonr. 
Wsrn1ng:Thc energy loss war 9zeat.r than 1.0 fr 10.3 mi. between the current w d  previavs c r ~ a r  sccflon. ~ h x r  may lndicare 

the naed for additional cross secrlons. 
warnin9:mrlng the standard .rep iterations, when the assumed rater surface war s e t  equal to critical depth,  the calculated 

water surface cane back below critical depth. This indicates that there 1 s  not . valid rubcritical anr~er.  he 
proqism defaulted to critical depth. 

Rlver: apache wash Reach: Reach 3 R5: 2.24 Profile: 100-year 
Warn2ng:The lnargy equation could not be balanced *itbzn the specified nvnbar of iferatlonr. Ihe program used critical depth 

for the water surface m d  continued on vlrh the calculatmnr. 
warning:The veioclty haad has changed by more than 0.5 ft 10.15 ml. This may indicate the need far addltienal cros. aecrlonr. 
Warnin9:The energy loss was greater than 1.0 ft 10.3 m i .  between the cuirsnt and previaus cross recfion. ln l r  may indlcsre 

the need for additiC.na1 crars aectlans. 
narning:miin9 the standard *re$ iterations, when m e  assumed uatsr surface was s e t  aqua1 Le critical depfh. rhe calculated 

water ~urface came back below critical dcpth. ~ h l r  indiclrsa mar theie is nor a valid aubcr~tica~ answer. 
prngxan defaulted to criricii depth. 

Xlver :  Apache Wash Reach: Raach 3 RB: 2.17 Profile: 100-year 
Yarninq:Thc ~nsrgy b a a  war greater than 1.0 ft 10.3 nl. between the current and previous crass section. ?his may 

the nee* for additional cio.. seclion.. 
Rlvcr: npache Yaah Reach: Reach 3 RS: 2.08 Profile: 100-year 

Yarning:Ths energy loar war greater than 1.0 ft 10.3 .I. hefuaen the current and prcviovs crors neci~on. Thls may indicate 
the nsed far sddirionsl cross sections. 

River: Apache wash Reach: Reach 3 RS: 2.00 Profile: 100-year 
Yarnln9:The energy equarian could not be balanced within the specified nwmber of iterations. The program uasd critical depth 

for the wafer s~tface and mnCinved on with the calculations. 
Yaminq:Tha energy ielr *as greater than 1.0 ft 10.3 ml. betinen the carrent and pisviovs cross section. This may lndicate 

the need for additional cross sections. 
Yarning:DYrlng the standard step iterations, when the a=%med warei  surface *as set equal t o  critical depth. thc calsulated 

water surface c m a  back below critical depth. This Indicates that there is not a valid sub~ritlcal ans~ez. T ~ C  
pr09rsm defaultad to Critical depth. 

River: Apache Wash Reach: Rcach 3 RS: 1.88 Profile: 100-year 
warning:Thc energy squation could not be balanced rithin the ipecifiad n-er of iterations. The program aelcctod fhc warez 

SUIL~CB that had the least amount of error between coapvtcd and asnimed values. 
Uacning:The energy loss usa greater than 1.0 ft 10.3 mi. between the current and previoua crass section. This may lndlsrte 

the "Led for .ddiLl~".i cro*. section.. 
~azning:hlxxng the standad atcp iterations. vhan the assumed water surface was ser equal t o  critical dcprh, the calcuiared 

water s~rtdce came back below critical depth. Thir indicates =bar tho. is nor a valid subcritical insrer. The 
program defaulted to critical depth. 

River: Apache Y w h  Leech: Reach 3 : 1.81 Prorile: 1QP-year 
Warn1ng:The velocity head ha3 changed by mrc than 0.5 it 10.15 nl. Thla may indicat. the need for additional cror. recrlonr. 
Waminp:Th'he snezpy loss *as greater than 1.0 €1 10.3 nl- betwean the currenf and pisvious crorr section.  hi^ m y  indicate 

the nee* i.r additional cross s.cti.x... 
Ilivar: Apache ".ah Reach: Reach 3 115: 1.75 Prof i le :  100-yeax 



wem>ng:~ha energy sgvarion could not be balanced within the specified number of iterarloos.  he program used crlrlcal depth 
for the rarer surface and continued on with the ca~cu~.rionr. 

warn~nq:~he enerqy loss war greeter than 1.0 t t  10.3 mi. between the curxent and prevzour cross section. rhis say l M i c a l r  
*he need fox additionll cro*r rsc l lon l .  

Vaming:During Che standard atep itentionr, when the assumed wafer surface was set e w l l  to critical dcpth, Ch. celmlafrd 
w a t c i  surface came beck below critical depth.  his indicates chat there is not a valid subcr~tical answer. 
pr0gr.n defaulted to critical depth. 

Riucr: Apach. Yarh Rerch: Rmach 3 RS: 1.66 Profile: 100-year 
narn1ng:me cnergy equation cauld not be balanced within the r ~ c i t i t d  n w a r  of iterations. The ptogrm selected the ware. 

surface char had the least mount of error between computed and assuned values. 
warnxnq:~he energy loas was greater than 1 . 0  ft 10.3 m i .  h t r s a n  the currant and previous cross section. m i s  may indicate 

the nced for addifiw~ai croaa sections. 
Yaming:During the standard step iterations, when th. assm-d v r t e r  eurface war vet equal to critical depth. the calculated 

rater surface c m e  back below critical depth. m i r  indicates char there is not a valid subcrittcal answer. m e  
pr0gr.m defauired t o  critical depth. 

River: apache Wash Raach: Reach 3 RS: 1.60 Profile: 100-ysar 
msinmg:~he rnciqy equation could m t  be balanced within the specified n w e r  of itrntiena. i he program selected the water 

surface thaf had the l m s t  amount of errar befwasn camputad and asawed valuer. 
warnin9:~urlnrl the irand~id step ifeiarionr, rhen the ars-d water surface was aet equal to crirical depth, the calcvlarcd 

water surface came back belo* critical depth.  his indicates that there i r  not a valid subcritical answer. ~ h c  
p1.g.m def.ulLed to critical depth. 

RLuer: apache Yarh Reach: Reach 3 RS: 1.56 Profile: 100-year 
Yarning:lhe e n e ~ g y  loss was greater than 1.0 ft 10.3 a]. between the current and previous srorr $ecfion. This nay indicate 

the need fer addirlanal cross sections. 
Rlver: Apache Mash icnch: Reach 3 R :  1.47 Profile: 100-yeer 

~arning:~he energy equation could not be bslanccd within the apecificd ninibei of iterations.   he program vaed crx~>sal depth 
for  the rarer surface and continued an with the cslculstianr. 

warninq:~he energy laas was grearer than 1.0 fr 10.3 mj. between the current and previous cioaa section. =his nay indicarr  
the need for additional crass recfiona. 

warning:mring the rrandard rzap iterations, when the srsumsd water surface was a e t  equal to srirxcal depth, the calculated 
watsr surtmce cane back below crirlcal depth. zhis lndlcatar thaf rhere IS nor a valid subcrirlcal answer. a he 
program defaulfrd to critical depth. 

River: Apeche Wash Reach: Resch 3 RS: 1.37 Profile: 100-year 
warn~nq:~he anecgy aquarion could not be balanced ",thin the specxfied n w e r  of iterations.   he progim used cr l r icn l  depth 

< o r  the water surface and continued on WLtb t h e  CslculsLiona. 
warmng:~he  energy lass war graarcr rhen 1.0 fr 10.3 mi. bstrecn the current a d  previous crass aection.  his nay indlcare 

the need for addiflonal cross rectionr. 
warning:mring the standard rrcp ireraironr, when m a  assumed wafer surface was set equsi fo critical depth, the calcvlarrd 

rarer surface c m e  back below criclcrl depth. ~ h l s  indicates ihar there is not a v s h d  rvbcritlca~ ansuez. ~ n e  
program detaulred to critical bepth. 

River: Apache Wash Leach: Eeoch 3 Rs: 1.27 Profile: 100-year 
warninq:The energy loss was greater than 1.0 it 10.3 m i .  between the cvrrenr and previous cross rectlon. ~ h i a  nay indicare 

the need far addlrlonal cross oecrlons.  
Rluer: macbe Raah Reach: Reach 3 RS: 1.18 Profile: l0a-veal. 

~ a m l n g : ~ h e  energy equarlan could not be balanced within rhe'siicified rimer of Lterations.  he program used critlca~ depth 
for me water surface and continued an ulth the calculations. 

Warn3ng:The v e l r c l t y  ntsd has changed by more rhan 0.5 fr ( 0 . 1 5  m i .  ?h>s may indicate the need for additional o o a a  sections. 
warning:rhe enexqy loss *as grearer rhan 1.0 fr 10.3 m). herreen the current and previous cross ~ectian.  his nay indicate 

the need far addltionsl cross SecLlonr. 
Waminq:Ourlng the standard step iceratians, when rhr ; u r m d  rater surface *as see equal to crirlcal depth. the calculated 

water  surface  cane back below crlfical depih. ~ h i r  indicates that theie is not a valid rubcritical anaver. a he 
or0.r.m defaulted fo critical death. . . 

RIY-r: Rpache Wash Reach: Reach 3 RS: 1.09 Profile: 100-year 
Wain1ng;The enelgy eqvation could not be balanced within the spscified number of iteratiana. The progrm used critlcal depth 

far the water  surface and continued on uirh rhe calculariona. 
Warninq:Thc VclOcliy head has changed by more than 0.5 ft 10.15 m i .  This nay lndlcate the nced for additional czosg oecLlons. 
~arning:~he energy loss was greater rhan 1.0 fr 10.3 m j .  between the currant and previous cross sectxon.  hi. may ind~caie 

the need for additxanel cross secLlana. 
Wain2ng:Durinq the standard step itcrationl, when the arsvned wafer aviface was s e t  eqval ra critical depfh, Lbe calculated 

rarer surface came back below cr irxcal  dspth. ~ h i r  indicates that rhere i s  nor a valid subcritical answer. =he 
proqram defaulted to critlcal depth. 

RlYer: %ache Wash Reach: Reach 3 RS: 0 .99  Profile: 100-yeax 
Waminq:The velocity head has chlmqed by more than 0.5 ft (0.15 m1. T h l ~  may indicate the nsed far additional crors sections. 
Warning:Ihe conveyance ratio l i lprt iean conveyance divlded by dounst~eam conveyance1 is less rhsn 0.7 o r  greater than 1.4. 

Thia may indicate the need for eddiLlona1 cross sections. 
Warnlng:The energy lass wsr greater than 1.0 tt 10.3 a]. berueen the currenr and previous cxosr scctxon. ~ h t r  may indicarr 

the need for additional cr0.s sections. 
Rlver: Apache Yarh Resch: Reach 3 RS: 0.84 Profile: 100-year 

Warning:The energy equation could not be balanced within the .pacified numbel of iterations. The program #elected the w t e r  
surface that had the 1eart amount of errox batwe- cowured .nd assumed value.. 

Yarnin9:Divlded flow computsd for this cr.rr-section. 
Wdrnin9:The velocity head har changed by mere than 0.5 ft 10.15 mi. This may indicare the need for additional cross sections. 
narning:~hs conveyance ratio iuprtxem canvsyancc divxded by dounstxam conveyancei is lcrr than 0.7 01 greatex than 1.4. 

This may indicate the need far additional cross section.. 
*arninq:Thc energy losa was greater than 1.0 ft 10.3 mi. betwren the current end previoua cross section. This may indicate 

the "sad far additional cross scctionr. 
Yainlng:Duiing the standard step i~arations. when the assumed water sortace r a a  set equal LO crirical depth, C D ~  calculated 

water surface c l m  back baiov critical depth. rhir indicate. that there is not a valid subcrlrisal anrrei .    he 
progrm defaulicd Lo critical depth. 

Elver: Apache Wash Reach: Reach 3 W: 0.75 Profile: 100-year 
Warninq:The velocity head hes changed by more than 0.5 f t  10.15 mi. This rnsy indicare the Deed for additional ciarn sections. 

Rlver: Apache wash Rsach: Reach 3 RS: 0.71 erafile: 100-year 
Wamin9:Ihe energy ~quitlon cvuld not be balanced within the speciflcd number of iterations. The program vrad critical depth 

for the water surface and continuad on with the cslcularionr. 
warning:~he energy lass *a3 greater than 1.0 ft 10.3 ml. between the current and prev~ous cross secr~on. rhlr nay indicate 

tha need for additional cross ssctiona. 
warnmg:~urtng m e  standard rrsp iterations, when the ass- water surface w a r  set  equal LO crrt~cai depth, the calculated 

warer surface came back below critical dcpth. =his ~ndicstes mar there is oar a valid subcritical answer. ?he 
program defaulted t o  critics1 depth. 

River: Apache wash ~cach: Rerch 3 RS: 0.63 Profile: 100-year 
Yarninq:The energy equ.rron could not be balanced Withi" the .pecifiad number of iteration.. The pro.1a. ".*d ciltical depth 

for t h e  water surface and continued on with the calculations. 
Yarninq:The energy loss war greater than 1.0 ft 10.3 m). beLvaan the current and prevlour cross section.   his may indicate 

the need for addiri0n.i croas S P c t l O o r .  

~arning:~uring the standard step ireratxonrr, when the assumed water svrfecc war set equal to czitical depth. the calculated 



rater surface back below critical depth. rhis indicates that there is nor a valid rubcritical answer. ~ h c  
~ c o g r m  defaulted to czirtcal depth. 

'iver: APeche Mash Roach: Reach 3 R3: 0.51 Profiie: 100-year 
~ a i n l n p : ~ h e  ansrgy equation c ~ u l d  not be balanced rlthin ?he npecificd n-ez o f  iteiarxons. rhc progcam used crirrcal depfn 

for the water .urtace and conflnucd a. "ifh the calculallon.. 
varnlng:~he energy leas was grsatsr than 1 . 0  ft 10.3 m. hstrc.n the current and previous cross rectiao. lhir may indicate 

the need for additional cross sections. 
warnlng:mring the Ocandard step iferafiona. when the assumed *atex surface was set equal to critical depth, the calcul.ted 

*ate< surface came back b e l a  critical depth. Thls indicates that there ia not a valid mbcritic.1 mrrer. The 
P'O9"' defaulted t o  critical depth. 

R~ v e l :  Rpsclrs wash Reach: Reach 1 R5: 0.43 Proflls: 100-year 
warning:~he cnergy loss was gi.arer than 1.0 ft 10.3 m .  between tns current and previous crosl section. ~ h i r  may indicate 

the need for sdditimai cr0.s sectians. 
Rlvar: mache wash ~esch: neath 3 RS: 0.33 ~rofilc: 100-year 

warning:Ihe enexgy lor= was greater than 1.0 ft 10.3 mi. betreen the current and previous cross section. zhir may indicate 
Zhs need for additional crass rsctianr. 

~ i v e r :  -ache warn ~each: xeach 3 BS: 0.20 ~ m r i i e :  ~oo-yaar. 
WarningrSiape too steep for slope area lo converge d u r m g  supercritical flow cllcula2ionr lnorbal deprh is below critical 

depth). water surface s e t  t o  criricai depth. 
River: ~arsdise wash &each: neach I RZ: 2.23 ~rofile: 100-yeer 

warning:Ihe energy equation could not be balanced .,chin the specified n a r  bf iterations. ~ h c  progrin used crirical depm 
for the water surfas* and cw,tinued a" WlCh the calculatlonr. 

Wamln9:The conveyance ratio tuprtrsan conveyance divlded by d o m s t r e m  conveyance1 13 less than 0 . 7  or greater than 1.1. 
This may indicate the need for additional cros. sections. 

Warninq:me energy i o r s  uaa greater than 1.0 ft 10.3 nl. betusen the current and prevlovs c r ~ a s  asction.  his nay Anaxcare 
the need tor additional cross rections. 

Warning:During the standard step iterations, uhan rha assumed water surface was r a t  s w l  to critical depth, the calculated 
water surface came back below critical depth. Thxa indicates thar rherc 1s not a v a l l d  rubcrit~cal ansuer. The 
program def."l?ed to cri22cai depth. 

River: Psradlse wash %each: ~ s a c h  1 RS: 2.14 erofiie: 100-year 
Harnin9:The energy equatlon could n o t  be balanced within the specified number of Lfcratzona. The prorlrun selected the r a t e r  

surface t h a t  had the least mvlr at ermr heiwcen c-ursd and assued valuer.  
warnlng:~he energy loss war greater rhan 1.0 ft 10.3 m1. between the current and previous crorr aecflon.  his may indicate 

the need for addltlsnal cross secfienr. 
warn~ng:~uring the standard step iterations, rhen the assumed water svrcace was set equal to critlcai depth, the calculated 

rater  rurface came back bclov crlrxcal depth. This indicates thar fhers is not a valld rvbciit>cal a n ~ e r .    he 
program defaulted to criricel depth. 

Rluer: Paradise Wash Reach: Reach 1 RS: 2.07 Proflie: 100-year 
warnin9:The energy equation could nor be balanced within the specifled number of iterations. The program uaed critical depth 

for the rate,: suxface and continued on with the calcuist~ans. 
warning:~he conveyance ratlo lupscrsalo conveyance divided by dawnscream conveyance) is less than 0 . 7  or greater rhan 1.4. 

This may xndxcate the need fox additional cross sections. 
Yarnin9:The energy loss was greater than 1.0 ft 10.3 nl. between the svrrenL and previous cro.3 section. This may indicsre 

rhe need far additional cross secrions. 
liarnin9:uurlng the standard step iterations. rhen the assumed water surface was ref equal t o  critical depth, the calculated 

wafer surface came back below critical depth. T ~ I E  indicates mar rhere 2s not a valid subcritical answer. ine 
program defaulted Co crltlcal depLb. 

QlYar :  Paradise Hash Reach: Reach 1 9 5 :  2.00 Profile: 100-year 
uarnin4:~he energy equafzon could not be balanced wlthin the specifled number of irerarAanr.   he program used critical depth 

for the ware: surface and continued on rlth the caisularxans. 
Warnin9:The ensrqy lans u-r graater than 1.0 f r  1 0 . 3  ml. between the current and previous crorr sectLon. znrs m y  lnd lcatc  

me need for addit~anal crass sections. 
Warninp:Duiing the standard step iteratiOn3. when the assumed water surface ua. set equal to critical depth, the calculated 

water rurface cams back below crirical dapth. Thla mdlcates that there i r  not a valid subcritxcsl answer.  he 
program defaulted t o  critical depth. 

River: Paradise Wash Reach: Reach 1 RS: 1.91 Profile: 100-year 
warninq:~he enerqy equation could not be balanced ulthxn the spec~fied nunber of iferarxans. ?he program used critical dsprh 

for the water surface and continued sn with the calculaixans. 
Warnina:~hc energy loss was greater rhsn 1.0 f r  10.3 mi. between the current and previous cross section. ~hl. may indlcare 

the need for addltional cross sections. 
HarnLn9:During the standard step ireratlans. when the assumed varcr surface war set equal to ciirical depth, the calculared 

wafer surface came back below critical depth. This indicates that there i s  nor a valld rubcritzcel answer. The 
piogrm dsfsulred t o  cratical depth. 

Rlver: Paradise Wash Reach: Reach 1 RS: 1.83 Profile: 100-year 
Warnin9:Thc energy equatian could not be balanced withln the specifzed nunber of itrratlonr. The program vsnd critical deprh 

fox ihe uarer surface and continued an w i t h  the calculations. 
w a ~ n ~ n g : ~ h e  cnergy lass war gzeatar than 1.0 t r  10.3 m1.  between <ha current and previous cross section. ~ h r o  may cndlcate 

the need for additional cross ,ection.. 
Warning:Durinq the srsndard step iterations. whsn the .slued wafer surface war set equal t o  critical depth, the calculared 

water surface came beck below srltlcal depth. This indicates that rhcre i r  not a valid rubolncal m s w e r .  The 
program dDfiulrad to c r x t l c a l  depth. 

Rlver: Paradise laah Reach: Reach 1 RS: 1.75 Profile: 100-yenr 
warnln9:The energy equation could not be balanced within the spcclfied number of iterations. The progzam used c r l t ~ c a i  depth 

for the ramr  rurface and conrlnved on rlrh rha calculations. 
uarn1ng:~he energy 10.. rnr  greater rhan 1.0 fr 10.3 nl. between the current and previous cross section.  his may fndic.te 

?he need for add~tional cross sectlonr. 
larning:0uring the standard step iferetion=. when the assumed water surface wan set equal t o  crlrlcai depth, the calculated 

*ate= surface came back belor critical dapm. T ~ I S  indicates inar there is not a valid r u b c r ~ t ~ s a ~  answer. me 
progrun defaulted t o  critical depth. 

River: Paradise Wash Reach: Reach 1 RS: 1.65 Profile: 100-year 
larning:Thc energy equation could nor be balanced richin the specifled number of iterations. The program used critical dcprh 

for the water surface and continued an with the calculations. 
Wainingilhe snsrgy lor* war greater than 1.0 ft 10.3 m1. betuccn the current and prcvlous cross zecflon. m i l  n a y  indicate 

the need for  addlrlonal cross sections. 
uaming:~urlng the standard srrp iterations, rhen the aorvncd racer surface was set cqu-1 to mitical depth, the calculated 

water surface cane back helm* critical depth. This indicate* that there i r  net a valid 3ubcritlcol anrwei. The 
program defsulred to critzcal depth. 

River: Paradire Wash Reach: Reach i RS: 1.51 Profile: 100-yeax 
Wsrnlng:The conveyance ratio IupstreM convryance dlvided by downstream convey.nce1 is less than 0.7 or greater rhan 1 . 4 .  

This may Indicate the need for additional cross rocrions. 
Yarning:The energy lass was greater than 1.0 ft 10.3 m i .  betwean the cvrrent and pievlaus cross section. =his may indxcafe 

the need far additional cross sections. 
River: Paradise wash ~each: ~ a a c h  1 RS: 1.46 Profile: 100-year 

Yaming:The energy equirion cauld not be balanc-d within the speslfled number of iferarionr. Thv program vrcd critical depth 
for the rater aurfaca and continued on v l r h  the  calculatzana. 



Yaminq:Thc vslacify head has changed by nora rnsn 0.5 fr 10.15 m,. mis may indicate the need for add~tiona~ cross sections. 
Yarning:Tht conveyance ratio ,upstream c.3nuey.nce avlded by daunrireu, convey.n.ri is lerr than 0 . 7  or gr.ater than 1 . 4 .  

Thl. may indicate the need for 'ddiiional cross sectlens. 

the nee* tor .ddition.l crou seciio",. 
warning:rmring =he standard step iterations, rhcn tnc arrund water rurras~ was rct equal t o  critical depth, th< c a ~ c v ~ a r a d  

rarsr surface came back belor critical depth. =his indicates that there i s  not a valid subcritical anwer.  he 
progzam defaulted t o  sritlcal depth. 

Warnln9:The Parabolic search method failed La converge on critical depth. The pro9.m rill try the cross section 
rlicr/recanr acthod t o  find critical depth. 

Rivexi Paradise "ash Reach: Reach 1 Rs: 1.37 Profile: 100-ye.r 
*arning:The energy equation could not be balanced virh~n the Iwclfied number of iterations.   he program "red critical depth 

for fhc  water surface and cont~nued on with the ca~cuiatians. 
warning:The conveyance rstlo lupsrream conveyance dlvided by dometream canucyancel is less than 0.7 or grenfsr fhan 1.4. 

Ihzs may indicate the need for addlfloml CC~OSS aectlons. 
Yarnlng:Tm Energy loss was greater than 1.0 ff 10.3 nl. bafracn the current and previous cross section.  his may indlcarc 

the need for additional cro*r rectienr. 
Warning:Oyrxnq the standard step iterrtionr, when the aaavled varer rvrfacc war set equal fa critical dcpth, the calculated 

water rurfsce came back bclov critical depth. This indicates that rhers is nor a valid svbccitical ansuer. ~ h c  
program dcfaY1r.d to crxrical depth. 

River. Parad~se wash ~ a a c h   each 1 RS' 1.21 Profile' 100-year 
*~rnlnq.rha energy eqvaf~on could nor be brlanccd ritnln the rpeclf~ed n w e c  of if=rarlons.  he program 

for fhs water surface and conrxnved on with the calcula?ions 
Warninq'The energy losa was greater rhan 1 0 ft 10.3 ml .  beivcen the current snd previou. cros. sacr~on. 

the need for additlonai cross ilcflon,. 

critical depth 

"Y indicate 

warning:~uring the standard step iterations, when the assumed ustci  surface was sef equal t o  critical depth, the calculated 
water rurfaee came bask below critical depth.  his indicates that there is not a valid subcritical answer. TM 
Program defaulted t o  cilticai depth. 

River: Paradise Wash Reach: Reach 1 W: 1.21 Prafile: 100-year 
wilrnlng:~he energy squation could not be balanced rithln the sprcifird number of iterations.  he program usad critical depth 

for she water surface and continued an with the ca1c.iationa. 
wamlng:Di"ldcd flow c.ntnuLed far i h i .  cross-section. 
warning:~he energy lass was gicater than 1.0 fr 10.3 .I. between the current and previous cross secrxon. rhir may indicate 

the need for addirlonal cross sections. 
warning:During the lfandard step iterarions. when the assumed **re= surface was set equal to crirlcal depth. the calculated 

wafer amface cane back belaw critical dapth. T ~ I E  indicates that there is not a valid subcritical answer. The 
program defaulted fo Crltlsal depth. 

Rlver: Paradisc wash ~rech: Xeacn 1 W: 1 . L Z  Profllv: loo-year 
warninq:~he energy equation oovld not be balanced within the specified number of irerarlonr.   he program used trirzcal m p t h  

for the verer surface and continued on with the calculations. 
Warning:Dlvided f l o w  computed for this cross-section. 
Waining:Tha velocity head has changed by nare rhan 0.5 ft 10.15 m l .  This may indicate the need fay additional craa3 sectlenr. 
Usrnlng:The energy loss was great.,: than 1.0 fr 10.3 m,, between the current and prevlaus crosa rPcr1.n. This nay lndicare 

the need for additlnnal cross sections. 
~arning:~urlng thc sraadard step iterations, when the aritumed uarer surface war ~ e t  equal to critical depth, the calculated 

water rvrrace came back below crltlcal depth. ~ h r a  indlcarer that ?here is net a valid subczir~cal answer.  he 
PIOgidl. d~faY1Led TO crltlca1 depth. 

,vex: Paradise wash ~eech:  each 1 RS: 1.04 ~rafilc: loo-year 
waming:~he velocity head has changed by m m e  than 0 . 5  ff 10.15 m1.  This m y  indicate the need for additional cross sections. 
narnlnqc~he energy lass war greater than 1.0 f f  1 0 . 3  mi .  between the current and prev~aus crass recrlon.  hi. may lndicate 

the need far  additlnnnl crass .ection*. 
Rluer: ~aradloe wash arach:  each i RS: 0.35 ~xofile: loo-year 

~ a r n ~ n q : ~ n e  energy equai~on could not be balanced vl~hin the specified number of iterations. =he piogim used crlricai depth 
for che water  surface and continued on with the calculac~ons. 

Yarnlng:The energy lass w a r  greater rhan 1 . 0  ff (0.3 n,. herween the curcent and previous cross rection. ThlS may lndlcare 
the need for eddiflonal cr(jss sections. 

narnlng:uur~nq the standard ltep iteratxona. when the arrmed vster svrfscs war rer equal to critical depth, the calculated 
water surface came back b e l o w  critical depth. ~ h r r  lndicafes that there is not a valid rubcritical answer. ?he 
program defaulted to crirlcsl depth. 

Rxver: Peradire Wash Reach: Reirch 1 R5: 0.89 Profile: 100-year 
Warnlng:The energy equat~on c w l d  not be balanced within the rpemfled number of iterations. i he program used cixrlcal depth 

for the water surface rnd crmtinued on with the CaiculatAonr. 
Wsrnlng:lhe energy loss was greater than 1.0 ft 10.3 mi. between the current and previous cross 3ecTion. This nay indicare 

the need for additional croaz sections. 
u~mxng:~uring the standard step iteratlona, when the assumed ware, surface w a r  sex eqval to critical depth, the calculated 

rater auzface came back below riiricsi depth. m i r  indlcares that t h e m  1. nor r valtd svbcririsal answer. ?he 
p r w r m  defaulted t o  c~iticsl depth. 

River: Pazadise Wash Reach: Esach 1 RS: 0.80 Profile: 100-year 
warnlnq:Ihe energy equation covld not be balmcad within the wecitled nunber of iterations. The program used critiol depth 

fox the watec surface and continued on with the calculations. 
Yarning:lhe energy lors war greater fhan 1.0 ft 10.3 m i .  bclvrcn the current and prsvlous crorli section. This may indlcatc 

the need for addit1cnel crass sections. 
warning:rmring the standard step iterations. when the ass-d water surface was set equal to critical depth, the calculated 

*afar suifaca came back below critical dcpth. rhrs indicates that tnrrr IS not a valid svbcrit~csl ansuer. 
program defaulted Lo critical depth. 

River: Piradrre u"h ~ a a c h :  ~ c a c h  1 Rs: 0.72 Profile: 100-yaai 
warning:~he ensrgy equation covld not be balanced withtn the specified number of iterarionr. ?he proqram sslected the w a t e r  

IUIf.CF that had the least m v n r  Of ermr between computed and asrmed value.. 
warning:rnc energy loss uaa greater than 1.0 ft 10.3 m i .  berwecn rhe current and previava crass section. TMS may indicate 

the aced for adaition.1 cross sections. 
Niming:mring the standard step iCcrat~on=, when the as3uned wattz surface r a a  set equal to oritical depth, the cslculaccd 

warax surface came bsCX balov crlrlcal depth. lhls indicates that there is nor s valid rvbclitical ansuer. The 
PXO9'am dCf.Ult.d t o  CZitiCBl depth. 

River: Paradise wash ~cach:   each 1 R5: 0.62 Profile: 100-year 
Yarning:The snergy aquation covld not b8 balanced within the rpccificd number of itcrarions. The program used crlricrl depth 

for the varcr surface and coarinucd on with the c.lculations. 
warning:~he energy loss war greater than 1.0 ft 10.3 m i .  between the current and previous CIDSS saction. ~ h l s  may indicate 

the Deed for .ddltional cross rccclonr. 
warning:mring the standard rrcp iterations, when the assumed water surface rrr set equal t o  critical depth, the calcvlllrsd 

water surface came back below critical depth.   his indicates that there rr not a Valid rubcrit~cal ~nsrrr. ~ h r  
Pro9r.n defaulted to critical depth. 

River: Paradise Wash Reach: Reach 1 W: 0.53 Profile: 100-year 
wamin9:Ths energy equaflon could not be balanced within the specified number of atcrationa. The program used critical depfh 

for the rater surface and conr~nued on with the calculaCionr. 
*arning:TDc velocity head has Changed by more than 0.5 ft 10.15 m i .  Thla r a y  lndicate the nerd far addltxonal cross scctlan.. 



~aining:~he energy ions w a r  greater than 1.0 tt 10.3 1 1 .  betrean the ~ r r c n t  and presiovr cxoss sect~on.  his may indicate 
the nee* for addlrional cross scct,ons. 

warnlng:~uring the standard step Areiatlons, whsn the assued water aurfacs urs sot aqua1 to critical depth, m c  ca~culated 
water  svrface came back belo* critical depth.  hi. indicarer that there is not a valid subcrlrlcal a n s r ~ r .  =he 
Program defaulted t o  crlrical depth. 

River: ~ a r a d ~ s e  wash Raachl  each 1 11s: 0.44 erofile: 101)-yea. 
War"ln9:The energy loss was greater than 1.0 It 10.3 m l .  between the current and prevl~vs crors aecrron. ~ h i a  may iadicare 

the need far .ddltlO".l Er0.I .ection.. 
Rlver: Paradiar Wash Reach: Reach 1 RS: 0.34 Profile: 100-year 

warn~np:~hc eaargy .quation could not be balanced *=thin the qecifled nunher of ireraclooa. The progn. selected the rarer 
3uIfaCe that had ihe leaat mount of e r r o x  between conputed wd erzued values. 

Yarninrl:The enerqy 1011 was greater thsn 1.0 Lt 10.3 nl. between tho cvrrcnt and prsvxous cross section.  hi. may indicate 
Lhc Deed for .dditi~".l cross SecLlon.~ ~~~ ~~ ~ ~ ~ - -  -----.. 

*arnmg:hlixng the standard step Ltelationa. when the asamed rater surface *as set cqu.1 to critical depth, the calculated 
r a t o r  s~rface C U . ~  bask belo* critical depth. mi= mdicsres that there is ~ l f  a valid suDcritics1 answer. me 
p = ~ ' ~ r s n  defaulted to crirical depth. 

Rivsr: P*r*di,e Wash Reach: Reach 1 Ps: 0 . 2 8  Pratil.: 100-year 
Yilminq:The energy equation could not be balanced within the specillad nunher of iterations. The progien used critical depth 

for fhs water surface and conrlnved on with the calcularionr. 
waming:rhe energy loss was wsater rhan 1.0 ft 10.3 ml. between the current end previous cress section. ~ h i r  .ny  indlcare 

the need tor .dditi.,"ill cross .scC~.nr. 
~ a r n l n p . ~ n r m g  the standard step iterations. when tha asrued warex surface war set equal t o  crit~cal depth, the calculated 

water SYrIaCe Cam. back below Critical depth Thir indlsatea fhsl there 1s not a valid rubcriilcil answer. The 
oroaram dcfavlrcd t o  critlc.1 d-th 

warnlng:mring the standard srep iterations, witen me assumed water surface war l e t  equal to cr~tical depth, the calcvlared 
liarex surface came back belo- crlticel depth. Thin indicate$ that there 18 not s valid subcritical anrrer. T ~ L  
PTWram defaulted La cricleal depth. 

Rlver: Pacadiae wash Reach: Reach 1 : 0.13 Prgfile: 100-year 
warnlng:~h~ energy equation could not be balanced within the apeclfisd number of iterations.   he progim used crlt~cal depth 

for the w a r m  rvifsoe and conilnued on with the cslculsr~onr. 
Naming:The velocity head has changed by more thsn 0.5 ft 10.15 .I. Thir nay indicate the need for additional crora sections. 
narnxng:~he conveyance ratio Iupetresm conveyance divided by downatrean conveyance8 is lelr than 0 . 7  or giaarer than I.P. 

Thir may lndicaze the n ~ e d  for addlfianal clors secclans. 
Waining:The energy lass w a r  gieilfer than 1.0 ft 10.3 ml. batueen the current and prevleus cioas sectian. Thlo m y  indicate 

the need fay additional cross sect lans .  
Uaralng:During the standard srep irerarions. when the sssued water surzace was set  equal to critical depth, the caiculated 

water $urt*ce cene back below ~r~r1c.1 d~pth. Thzr indicates thaf there I S  not a valid ~ubc1it~ce.1 answe~. ~ h c  
progrem deravlfed to critical depth. 

Bluer: Paradise wash Peach: Reach i RS: 0.04 Profile: 100-yeax 
Warnin9:The velocity head ha3 changed by more rhan 0.5 ft 10.15 ml. rhls m y  indicate the need for addlflonal cross recfrons. 



Apache Wash: 10-year 
Existing Conditions 
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PROJECT rnT& 
Proxcr ~iile: hpacha ~ ~ s h  Y ~ P  
pr0,ect Fllr : Rpipachel.prj 
Run Date and T i m :  8/23/99 1:17:31 PM 

PT.,LCt in English vnlrr 

Project Deacnpfion: 
upper cave creek and ~pache *ash watercourse H I S ~ ~ Z  plan 

Far Rpacnr "ash 
above cave B u t t e r   am 
by Sfantec conrultinq inc. far me ~1o.d control 
D1sLrict of iarlcopa COunry 
XD: 

P U W  DaTX 

Plan Title' EllsLln4 Candltien 10-year 
P1a1 FAIP . p \28900077\design c a l c u l a i i ~ n s \ ~ e c R a s \ ~ c h h  Wanh\iipachel p07 

GeOnetry Tltle Revised Geometry 10-year 
Ccoinscry FIle . p~\28900077\derign olculatlons\WecRas\~achh wash\Rpachel.gOl 
flow Title Exrlirlng conditlan 10-year 
Flow File p.\283(10U??\derlgn calculationrlHecRas\Ip~~hh Uarh\Rpashei.fOi 

Plan S-ary I n f o W t l M  
Number of Croas Sections - 166 Hulifpla Openlngr - 0 

CU1VerZB - 1 Inline Weirs - 
Bridges - 0 

cOmp*farlonal Informetian 
ware= surface C ~ ~ C Y ~ I T I O ~  tolerance = o 01 
crlrlcal deprh calcvlaron LolerdnCe - 0.01 
PIaxlmYn nUnb*r Of 1nterariona - 20 
Haxmm difference tolerance - 0.3 
TI* tolerance factor - o 001 

Conputatlo" o@rlonl 
Crltlcal depth carnpvted at  a11 cross sections 
Conveyance Calculaiian "athod RL breaks in n values only 
Fzxctlan Slope Method Averlqe CODVFY~DCB 
cvwuracx.n.+l n o w  ~ e w w :  svbcrit~cal plow 



IjECMIIRY DATA 

Desert Hills n.3  each 1 

r n C T I 0 N  I N T O m I I O "  

Name. DH L li Wash 
~eaciiptian' confluence of Desert Hills warn with *ache wash 
Energy conpuiation Wethad 

Length across ~vncrion ~ r l b v t a r y  
Rlve r  Reach R l v e r  Reach L e a g t h  inglc 

Apache Wash Reach 1 Co Apache wash Reach 2 430 
Desert Hllll WasReach 1 to Apache Waah R ~ a c h  2 470 

Name P i 1\ wash 
DesCnptlon Confluence of PaiildLae Yaah urrh Aprche wsrh 
Energy c0nput.tion method 

Xlrre: Reach Rluel‘ Reach Length Angle 
~ p a c h e  wash  each 2 to lipache wash &a* 3 360 
ParadlsB Mesh Reach 1 Lo Apache Wash Reach 3 205 

CRWS JECTIOB 
R U C H :  Reach 1 

RIVER: Desert Hills Wss 
RS: 0.119 

Mannlnq's n Values n u -  3 
5 t a  n vai s t a  n val Sra n val  

9333.68 -055 4988.19 ,0110012.73 ,055 

Bank S t a :  left RiqhL Lengths: Left Channel nighr Coerf Cantr. Expan. 
9988.191001213 490 470 4 4 0  .1 . 3  

CWSS SECTION RIVER: Desert "111s HAS 
@.PACK: Reach 1 R5: 0.90 

Iwur  
Descrlprion: 0 . 9  
Station Eievaf1.n Data nm- 23 

sfa ~ i e v  s t a  clev sra  lev s t a   lev st. rlev 
9100 1760 9151.07 1750 9 d 4 9 . 8 4  1760 9613.57 1760 9698.3 l758 

9729.5a 1756 9766.39 1154 9766.58 1754 9831.51 1752 9950.49 1751 
9996.49 175010000.96 174810013.62 174810013.84 174810017.63 ,750 

10021.66 175210021.14 175210038.07 175210038.12 175210235.65 1752 
10411.03 175410599.65 1156 lo800 1758 

Bank Jta: Left Rlght Lengths: Left Channel Rlght Coeft Contx. Expan. 
9996.4910017.63 500 491 480 .1 .3 

CROSS SECTION RIVER: Desert Hills War 
MACH: Reach 1 R 5 :  0.81 

INPUT 

El-v sfa Elev Sra Elev s t a  ~1.v 5ro  lev 
755 3 9730 1754 9719.07 1752 9805.4d 1752 9883.96 1750 
1750 9983 58 1750 9983 71 1750 9988.29 1750 9989 3 1148 
1716 9990 32 1746 10011.7 114610a14.89 1748100111.91 1748 
175010018 03 175010035 4 7  175010035.57 1750 1010s 1748.5 
1750 lOSlS 1752 10680 1754 10740 1756 



Jfe D V&1 5 t a  n Val SLa n V a l  
9680 ,055 9983.58 ,0310018.03 ,055 

dank Sta :  L s t r  Righ t  Lengths:  L e f t  Channel Righ t  CocfC Conti. w a n  
P983.5810018.03 550 192 400 . i .3  

CROSS SECTION RIYER: Desert H i l l s  War 
W H :  Reach 1 its: 0.72 

IRP", 
D e r c r ~ p t i a n :  0.72 

Bank Sts: Left Right  IcngChl:  Leff Channel Righ t  Coef t  Contr. Exp, 
9986.71 10016.5 140 373 325 .3 

CROSS SECTION RIVER: Deaart H i l l s  Was 
R U C B :  Reach 1 RS: 0.64 

XNPUT 
DeSClipLlon: 0 . 6 4  
s t a t i o n  ~ l e r s t i a n  ~ a r a  nw 10 

s t a  EleY S r a  Elev St. E1.v Sfa Elev Scs Elev 
9420 1750 9530 1788 9825 1146 9977.76 1746 9093.02 1742 

10006.33 l742lOOO6.4 114210018.06 1746 10305 I746 lo511 1730 

Hannlnq'a n Valuer nun- 3 
s t a  n vai s r a  n V ~ I  s fa  n val  

9120 .OS5  9917.76 ,0310018.06 .055 

sank S L ~ :  ~ e f r  n q h t  Lengths: left channel n q h t  c o e f f  contr. cxp*.. . 
9977.7610018.06 270 450 450 . 3  . 5  

CROSS SECiIDn RIVER: Desert B i l l s  Was 
RCACH: Reach 1 X S :  0.56 

~~~~. -- - -  
i t a r ~ a k  Elevarlon ~ a t -  nu.- 16 

S t a  Elev St. Elev Sfa E l e v  SLa 
8940 1750 400OI1749 '1200 , 7 4 8  W7'. 

Elev Sia 

BDnk $La: L e f t  Right Lengths:  Leff Channel Righ t  Cosff Contr. Expan. 
9986.8910019.47 320 436 450 . J  . 5  

CROSS SECTION 
RCACH: Reach 1 

RIVER: Desert Hills Was 
RS: 0.46 

INPUT 
Ds?icl lpi lon 0 4 8  
sfatlon ~ l e v a r z o n  ~ a r a  nun- 12 

S t =  EleY 5La = l e v  Sra Elev Sts Elev  S t a  Elev 
8900 1750.2 9100 1750 9415 174B 9560 1116 9979 98 1742 

9985 27 174010007 0 3  174010013 02 1 7 4 2  10335 1 7 4 4  10110 1746  
10475 1748 10500 1750 

sank s t a   eft ~ l g h t  ~ e n g z h s .    eft channel  Right c o e t f  Conrr wpa.. . 
9979 9810013 02 410 3BO 340 3 5 

CROSS SECTION RIVER' Desert H l l l r  Yss 
REACH *each 1 US' 0.40 

INPUT 
Oescriotion: 

n m -  20 
Elev st, 
1748 9'102.16 
1712 8976.95 
174210021.%2 
171610321 41 



want S C ~ '   eft ~ ~ g h r  ~ c n g ~ ~ a '  Left Channel night Caerf contr ~ x p a n  
$966 5610021.82 180 260 320 .3 .5 

RIVER: Desert HIllS Yar 
RS: 0.386 

INPUll 
Description. 
Station Elevation Data nun- 13 

sta  ~ i t v  S L ~   lev st. ~ i e v  st. rlrv sts C I ~ V  
9162 1748 9382 1146 9604 1711 9712 I712 9982 1140 
9988 ,738 10012 1138 10014 1740 10212 1742 10235 l744 
10262 nm 10330 114a loso3 1746 

sank s t a  Lerr night ~engths: ~ e r t  chennel Uqht coeff contr. ~ x p a n  
9982 10014 105 100 380 .3 

a 0 5 5  SECTION RIYER Deeert H i l l s  Was 
WACH. Reach 1 RS 0 31 

wpm 
-~ 

scation rlaration ~ a t a  n m =  n 
st. El." Sta elev st. 

9469 1 7 4 3 . 5  3707 1712 9873 
'1981 1738 9985 1136 10015 
10082 17e0 1012'1 1719 10199 
,0639 nar 1 0 7 s ~  1,116 

Bank sra: Left Right ~engrhs: ~ e t t  channel Right coaff contr. ~xpan. 
9917 10025 280 280 280 .1 . 3  

CROSS SECTION 
mc": Reach 1 

INPUT 
DePcriatron: 

RIVER: Desert Hills Was 
9 5 :  0 . 2 :  

StarLon ~levarlon ~ a r a  nuni- 
Ste Elev 5fa Elev 
9600 1741 5 S t 5 5  1740 
10008 1734 lOOi8 1736 
10129 1742 IOlii 17&2 

El*" Sf. 

Manning's n values n m -  3 
s t a  n v a l  s t a  n val  st& n val 
9600 055 3980 .03 10039 .035 

Bank Sta: LefL Rlqhi lengths: LIfi Channel Right Caeff Conlr. Expan. 
9980 10039 3 115 180 .1 . 3  

CROSS SECTION RIVER: Desert  Hills Was 
REACB: Reach 1 RS: 0.19 

1IUPW 

S t *  Ell" St i r  ElDv SLa Elev Zta Elev Sra Elev 
9818 1740.5 3863 1 7 4 0  9978 1738 9984 1736 9990 1 7 3 4  

10018 1734 10028 1736 101'16 1738 10258 1740 10171 x742 
10119 1741 10190 1146 10207 1746 10213 1744 10221 1742 
10235 1740 10248 1738 10548 1738 10638 7 10693 1742 

n~nninq'r n V a l w a  nm- 3 
sra n vai s t a  n vai st. n YSI 

9818 ,055 9918 .03 10028 .055 

8ank ma: left Right ~engthr:  eft channel ~ i g h t  coaff contr. E~~.... 
9978 10028 240 300 380 .1 . 3  

CROSS SfCTION RIVER: Desert Hills Was 
W C H :  Reach 1 RS: 0.09 

INPUT 
Dascriotion: 



Bank st-' ~ e c t  n w h c  ~engthn: ~ e t r  ch-el ~ i g h t  
9963 10031 250 2511 280 

CROSS SECTION RIVER: DCs~rt H l l l a  WII 
U X H -  Reash 1 RS: 0.01 

starion rlevarlon oats n w -  13 
S t a  E l m  sea rlav ~ t a  Elev sta 
9869 1736 993'1 1736 9971 1734 9983 

lo011 1730 10017 1732 10023 1734 10053 
lOOB4 I140 10099 1741 10116 h 4 4  

CROSS SECTION RIVER. Apache Wash 
RERCH. Reach 1 RS: B 02 

INPUT 
Dcscrlptlon' 8 02 

sratlon ~ l e v a t l a n  ~ s r e  n m -  1 6  
S t *  EleY S t a  Elev Sfa Elev 

9610 1996 3700 1992 9765 1991 9 
9691 1988 9951 1989 2 9911 1988 
10020 1986 10027 1988 10077 1990 
10125 1996 

Bank 5 f a  L e f t  Rlghr Langfhs: Lett Channel Right 
9977 1 0 0 3 1  215 231 245 

CROSS SECTION R2VER Apnche Wash 
RERCH: Resch 1 RS 7 .98  

ration ElevaLlan Dafa n m -  20 
Sta Elev St. ElLV St. EleY SLa 
9500 1942 9110 1990 9630 1988 9 7 4 0  
9859 1986 9898 1 9 6 6 4  9327 1 9 8 6  9950 
9982 1 9 8 4  9381 1982 10003 1981 8 lo005 
10039 1986 10075 1988 10097 1988.2 10116 

Manning', n Value. nm- 3 
S Z ~  n vai sia n Val s t a  n "el 

9500 ,055 9975 .03 10039 055 

RIVER: Apache Yaah 
RS: 1.89 

CROSS SECTION 
men. asacn I 

INPUT 
Dessz~ptlon. 7 . 8 9  

statlnn ~leuatlon ~ a r a  nm- 5 8  
S t a  Elev sra  lev s t a  =lev s t a  
9756 1986 9764 1PB4 9845 1984 9878 
9983 1982 9987 1980 9992 1978 lo000 

10054 19eO 10082 1980 10119 1981.8 10170 
10219 1982 10224 1984 10256 1985.5 

H.nninp's n YDlvcr n- 3 
st* n Val sta n Val Sf. n Val 

9756 , 0 5 5  9983 .03 10051 -055 

b n k  S t a :  ~ e t t  Right Lenqrhs: cafe channel ~ i q h t  
9983 lo054 3DO 300 220 

CROSS SECTION RIVER: Apache Uash 
RUCH: Reach 1 RS: 7.84 

iwm 
DesCription: 7.81 

Station Elavarlan Data m 16 
S t a  Elev Sra Elev Eta Elev sfa  

9793 1984 9828 1982 9841 1980 9908 
9918 1916 9941 1976 9975 1916 9981 

10025 1916 10036 , 3 7 8  10073 1978 10205 
10267 1981 

E1.Y St. Elev 
1732 9989 1730 
1736 10069 1738 

Elev sta ~ i e v  
1986 7 3  1986 
1986 9915 1986 
1982 10011 1984 
1990 10127 1992 

Elev st.  lev 
1978 9916 IS76 
1976 10000 1974.4 
1980 10222 1982 



CROSS SECTION RIVER' Apache wash 
m n :  Reach 1 Rs: 7 . 7 4  

INPUT 
Dcscrlption: 7.74 

Sillt ion Elevation 
Sta   lev 
9733 1978 
9836 1912.3 

9983.74 1910.96 
10062 1972 
10133 1976 

nanning's n Value. nm- 3 
5 t a  n Val ste n v.1 sra n val 
9 3 3  . 0 5 5  9983.71 .0310035.24 ,055 

Bank St=: Leff Rwht  Lengths: Lelf Channel Rlphr coefr contx. ~xpan. 
9983.7810035.24 425 500 4 7 5  -1 .3 

CROSS SECTION RIVER: Y-sh 
RU\CH: Reach 1 R S :  7.65 

l l lPUI  
DescriPtioh: 7.65 -- Approximate study ~ i n i r  
station ~lsvarion ~ a t a  nun- 13 

sta  lev ~ t a  Elev sta rlev s t a  ~ i e v  S L ~  ~ l c v  
9781 1970 9905 1966 9882 1965 5 9917 1964 9917 37 1964 

9 9 8 6  15 1962 iO000 1961 BlOOiO 39 196210016 47 196410022 56 1966 
10109.69 196810128 52 1910 10165 1911 

Bank S t a :  Left Rxghi Lengths: L e f t  Channel Right Coeff Contr. Expan 
9977.311002i.56 520 500 470 1 

CROSS SECTION RIVER: %ache Wash 
REACH: Reach 1 RS; 7.55 

rwm 
Description: 7 . 5 5  

s t a t i o n  Elevarlon mta nm= 1 4  
SZa Elev Sre Elev Sra Elev Sca Elev S f a  =lev 

3677.72 1966 9895.81 1966 9913.89 1964 9923.39 1961 9970.07 1960 
9981.49 1958 10000 1956.710024.51 195810028.16 196010141.16 1 9 6 0  

10158.57 196210113.58 1964 10182.6 196610291.11 1 9 S B  

Bank S t *  Left Rlqht L e n g t h s  Left Channel R q h t  Coeff ConLr Expan 
9970 0710028 16 510 500 490 .i 3 

CROSS SECTlW 
m c " :  Reach 1 

INPUT 
k r c r l p t i o n :  1 . 4 6  

S r s t l m  ~ l t ~ a t i o n  ~ a t a  n m 3  13 
S t a  ~ l c v  sca Elev s t a  Elev sf. siev s t a  ~l~~ 

9830.45 1960 9861.07 1958 9923.22 1956 9969.47 1954 9976.86 1952 
9990 1951.5 10000.7 195210032.17 195210051.31 195310081.59 lsiil 

10119.3 195610130.93 1958 10142.8 1960 

Bank Sta: Leff R w h t  Lengths: Left Channel Right coeff cant..  pan, 
9969.4710051.31 490 500 510 .I .3 

CROSS SECTlMi RIVER: *ache h a h  
RVLCW: Reach 1 RS: 7 . 3 6  

INPUT 
Delcripiion: 1.36 

SCIL1Dn Elevation Data "Yo- 12 
$ti) E ~ C Y  St. Elev St. Plev sta Elev s t a  EL." 

9725 1954 9740 1951 9800 1950 9835 52 1950 9949 32 l9le 
9971.98 194s 999s is44.sioo11 ss isrs1ooz3 4 s  isasloo3~ 99 1 9 ~ 0  

l0040 39 195210046.86 1954 



Mnning's n Va luer  n u -  3 
s i a  n Val 9r. n Y., St. n Val 
9725 .055 9949.32 ,0310023.48 , 0 5 5  

Bank S t a :  L e f t  Right Lengths: L e t t  Channel Rlght Coeff  Cantr. Lxpan. 
9949.3210023.48 120 416 110 .3 .5 

CROSS SECTION IIIVKR: -ache Wash 
R W H :  &each 1 RS: 7.28 

INPUT 
DaacripLion: 7.28 

Bank sfa: L e f t  ~ i g h z  Lengths: L e f t  Channel Right Coerr canfx. ~ x p a n .  
9988.7110010.16 5 554 410 .3 .5 

CROSS SECTION RIVEII: Apache wash 
REACH Reach 5 W:  7.17 

ISPUT 
k r c r l p r l o n  7-17 

s t a t ~ ~ n  ~lsvation Data n m -  13 
ST* Elsv Sia Elev SCa Elcv SLa Plev Sts Elev 

9950.59 1911 9955.19 1942 9960 08 1940 9967 15 1938 9978 7 5  1936 
9991 1 1931 10000 1934 310014.37 193410024.18 1936 10034 1938 

10043 85 194010082.22 194210098 58 1944 

Manning's n Valuer nm- 3 
sts n Val sta n Val St* n ".I 

9950.59 -055 9918.16 .0310024.18 .051  

Bank S t a :  Left Rlghf lengths: l e f t  Channel Righr C o e f f  Confr. Expi 
9978.1610024.18 500 500 5 .I .. 

CROSS SECTION RIVER: Apache wanh 
?EACH: Reach 1 R6: 1 .08  

INPUT 
OesCrlption: 7 .08  

SLdLlon Elevation Data nm- 13 
Sta Elev S2a Elcv s t =  E l m  Sra Elrv st.  leu 

9917.61 1940 9925 72 193% 9934 65 1936 9913.18 1931 9953 07 1932 
9965.g4 1930 9987 1'32910007.17 193010021.87 193210036.31 1934 
10051 1 1936 10067.1 1938 10082.5 1940 

Bank S f = '  Left  Right L e n g t h s  L a f r  Channel Rzghl c o e f f  contr. ~ x p a n  
3953 0710021 8 1  485 500 SOP .I 3 

CROSS SECTION 
REACH: Reach 1 

RIMR: Apache Mash 
RS: 6.98 

INPUT 
Cescriptlon: 6 . 9 8  

seation ~levatlon ~ a t a  nun- 14 
St. Elev 5 t a  Elev S t a  Elcri %fa Elev Sra Elcv 

9723.34 1934 9740 1932 9900 1932 9935 19329914.h 1930 
9975.97 1928 9985.4 19269994.24 192410004.06 192110020.09 1926 
10031.62 192810071.11 193010085.11 193210100.97 1934 

N=nnlng15 n Values n u -  3 
sf= n vai sra n val 5ra n v.1 

9723 34 ,055 9975.97 .0310031.62 ,055 

Bank St.: L e f t  Right Lengtbn:  L e f t  Chamel Right C o e r f  Conti. Expan. 
9975.9710031.62 400 437 470 .1 . 3  

CROSS SECTION 
RVLCH: leach 1 

RIVER. Apache Hash 
RS' 6 9 

Sf* ElrV 9fa Elcv St. Plev S t a  Elav St. Elev 
9598.19 1930 9625 1926 9105 1926 9770 1928 9800 1928 
9822.48 1928 9857.37 1926 9954.17 1924 9981.42 192210000.16 1920 

10011.02 192010011.22 192210017.39 192110020.56 192610021.12 1 9 2 8  



Bank Sra: Left Right Lengths: L.fr channel m g h t  coetf c o a x .  u p a n .  
9954.1710017.39 490 529 5h0  .1 . 3  

CROSS SECTIW RIVER: Apache Weah 
W E :  Reach 1 R5: 6.8 

INPUT 
omrcripti~n: 6.8 

E lev   fa 

Bank St.: left RJqht  length.: left Channel Rxghf 
9976.6310016.52 500 495 aoo 

CROSS SECTION RIVER: lipache Mash 
RVLCH: Reach 1 W,. 5.71 

INPUT 
DeSc~iPLlon 6.71 -- RpproXimilCF Joy Ranch Road R l l g m e n t  
5tat10n E l e u a t r o n  Data num- 10  

5ro Elev s t a  Eiev S t a  El*" Pta 
9970 1'118 9971 7 1  1 9 1 4 . 0 1  9981 63 1912 0 3  9990 

10010 1908 10025 1912 lo045  1914 10090 

Bank S t a :  Left Rlght Leng ths :  left Channe l  Xlghr 
9961 .63  10025 125 390 350 

CROSS SECTION RIVER: -ache Wash 
m C B :  React7 L RS: 6.63 

INPUT 
Descxlptian: 6.63 
Statlo" E l e v a l l o n  Data nun- 1# 

S L ~  EleY sta rlev S L ~  e l e v  sta 
9976.91 1916 9982 13  1914 9983 41 1412  9 9 8 1 . 6 5  
9981.09 1905 9995 1905 10005 110510015 11 

Bank Era Left n i g h t  Lengths Lert c h a m e l  ~ r g h t  
P9S5 9110021 82 300 290 290 

CROSS SECTION RIVER: *ache ~ a s n  
RFACH: Reach 1 RS: 6.58 

INPUT 
Description: 6.58 
station E l e v a r ~ o n  ~ a t a  nun- 12 

SLa EleY Sti EleY Sta 
4 8 9 7 . 2 7  1912 9926.111 1910 9950.13 
9998.11 l90210006.79 190210016.85 

10249.56 191010282.51 1912  

Coeff Contr. Expan. 
.I . 3  

El*" sra El*" 
1908 10000 1901  5 
1916 10225 1418 

E l e v  s t a   lev 
1306  9980.22 1904 
1'10610088.23 1908 

Bank sta Loft Rlght Lengths: Left Channel Right Coeff contr. ~ x p a n  
9965 l iP022 .81  430 430 1 .I . . 

CROSS SECTION RIVER: Apache Wash 
RULCH: Reach i R S :  6 . 5  

S f a  Elcv  S t &  € l e v  s t a  Elev sfa ~ l s v  s t a   lev 
9636.39 1910 9702.53 1908 9718.78 1906 9717.02 1904 9194 4 1904 
9947.45 1 9 0 4 9 9 6 7 . 3 2  1 9 0 2 9 9 8 7 . 1 7  1900 9995 1899  10010 1899  

10019.82 1'10010012.69 190210071.54 190410099.13 1 9 0 6 1 0 1 5 2 . 4  1'108 
10187 1910 





8055 SCCTION RIVER: *ache Yalh 
* U C H :  Rasch 1 RS: 6 .01  

INPUT 
DeacripliOn: 6.01 

S L ~ T I O ~  E I . V ~ T L O ~  - n 
St. Plev Sfa Elev St11 Elcv Sta  Elcv Sea Elar 

9750 1883 9870 1882 9920 1880 9955 1B78 9980 1876 
10000 1815.5 1OOIO 1876 10020 187B 10035 1880 10015 l8SD 
10160 1878 10175 1877 10190 1878 10250 IS80 10280 lSS2 
lo400 1884 10580 1886 

~ a n k  sia: Left ~ i g h t  ~ n q r h r :   eft channel night 
9920 10035 4 8 5  190 510 

CROSS SECTION R N F R :  lipache Wash 
REACH: RCllCb 1 RS: 5 .92  

INPUT 
Descrlptlan: 5.92 
station E l e v a t i o n  Data num- 19 

St. E l e v  SLc Elcv 5 f a  flev Sfrr 
9120 1871 985a.Oa 1876 9948.3< 1874 9975.43 

10506.77 187210015.55 187410024.311 187610034.96 
10130.93 2 0 4 9 . 3  181010150.59 187010177.58 
19251.91 187410318.11 187410335.66 187610350.37 

Hannmg'r n Yalnsr n m -  1 
S t *  n ".I Sf. n V a l  3 t a  n Val 

9720 , 0 5 5  9948 34 0310024 34 ,055 

Bank Sra: Left RlghL Lengths- Left Channel Rlghf 
99P8.34100I4.34 3 7 5  400 3-- 

C0055 SECTION RIYER Rplche Wash 
RERCH. Reach 1 RS 5 8 3  

INPUT 
Descriprlan 5.83 

SLa Elev Sia Elev 5La Elev S t a  Elev  St. Elev 
9500 1 4  955C 1872 9650 1872 9710 1812 9735 1870 
9890 1870 9960 1 8 6 8  9990 1866 10000 1 8 6 5 5  10005 186s 

10030 1868 iOlO5 1 8 6 8  10120 1870 10340 1872 10155 1 8 1 4  
10250 1875 

eank sra L e r t  ~ ~ g h t  ~enqths L E ~ C  channel Right caeff conir ~ x p a n  
9960 10030  175 380 3Pn .1 3 

CROSS ZECTION ~ r v ~ n :  *ache wash 
WACII: Reach 1 RS 1 . 7 6  

INPUT 
Descliotlon: 5.76 
Station Elevation Data niun- 15 

~ t a   lev st. ~ ~ e v  s t a  ~ l c v  st.  lev sra ~ l r v  
9640 1870 9574.85 186'1 97Qa.99 ,866 9712.43 1864 9741 92 1866 
9835 1866 9865 16669968 .58  18649985 .72  186210014.25 1862 

10043 06 186110096 64 1666 10124 8 186810142.86 18701014a 93 1870 

esnk st*: left Brght ~ m g r h s .   eft channel nipht COFII conrr. -pan. 
9958.5810043.06 470 540 510 . I  .3 

CROSS SECTION RIVER: lpache Wash 
RERCH' Reach 1 R6. 5 66 

.- 
st* 

9622 .9  
9805.58 
9857.77 

10030 

n mningrs  n v.1ue. n m -  3 
St. n Val S f a  n Val St. n Val 



CROSS SECTION RIVER: Apache Wash 
REACH: Reach 1 RS: 5 .61  

INPUT 
Desczlotlon: 5 . 6 4  -- Cloud Road 
Starion Elevation Dafa n u a  9 

~ r i )  =lev  st. ~ l c v  s t a  =lev 5ra  lev s t a  E L ~ V  
9650 1862 9775 1860 9810 1858 9955 185610OJ~.Pl 3855 

10170 1856 10275 l B S B  10165 1860 10575 1862 5 

B m k  S t a '  Left Rlqhr LMqths: L e f t  Channel R w h t  Coeff Cantr. Expan 
P9iS 10170 370 345 320 . 3  . 5  

CROSS SECTION RIVER: Apache Wash 
REXCW: Rench 1 RS: 5.57 

INPUT 
DelCIIPflDn: 5.57 

Station Eievarlon Data n u -  16 
Z t i  EleY Ita Eiev 5ta Elev Sta Elev Sta Elev 

uannlng'l n values n m =  3 
sta n Val  5 t a  n V a l  5 t a  n "a1 

9100 ,055 9977 .01 10035 ,055 

B I I ~ X  sea Left u g h t  ~engtnr. Left channel ~ q h t  coeff contr. ~xpsn. 
9411 10031 400 450 4 5 0  . i . 3  

CROSS SPCTlOX RIVER: apache Wash 
RULCH: Reach 1 RS: 5.18 

INPUT 

CROSS SECTION RIVER: Weche Wash 
RFACH: Reach 1 R5. 1 . 3 8  

1NP"I 
"eacripcion 5 .3e  

~ t a t ~ o n  ~ i e v a ~ l o n  ~ a r a  n m -  11 
S L ~   lev ~ t a   lev st* ~ i e v  s t a  Elev s t a   lev 
9815 ISSO 9880 1 B 4 B  9900 1846 9910 1814 9989 1844 
lO000 l S i l  10015 1814 10030 1816 10110 1816 10255 ,848 
10460 1850 

CROSS SECTION RIVER: Apache Wash 
W C H :  Reach i RS: 5.31 

INPUT 
Description: 5 . 3 1  
station ~ l e v a t ~ o n  ~ a t a  nvnr 19 

Jta Eirv 5ta Elav SIa  Elcv SLa Elev Sti E l e v  





CROSS SECnOR RIVER: Apache Wash 
w4CH: Reach 1 RS: 4.9 

INPUT 
Dlt.C*IpCiD": 1.9 
S t a t i o n  Elevation Data num. 11 

%La Ell" St. Elev St. Elev St. 
9730 1826 9825 8 99410 1824 9 9 6 1 4  

lOOlS 1824 10030 1824 10155 1892 10290 
10330 1812 lOIOS 1824 10560 1826 10750 

Wannlng'l n Value, n"m= 3 
Lta n V a l  St. n V a l  E t a  n Val 

9130 ,055 9940 .03 10018 ,055 

8ank st.  eft ~ l g h t  Lengths  aft m n n e l  ~ ~ g h t  
9940 lO0lS 220 200 160 

Lefr levee S r i r i m -  9940 Llcvation- 1824 
Right Levee Station- 10018 Eloval lonr  1824 

CROSS SECTION RIVER: Apache Wash 
RUICII:  Reach 1 RS: 4.82 

3ank Sra: Left Right Lengths: left Channel Rxgllt 
997510009.43 180 4 5 0  480 

Left Levee Sfaclon; 9975 Elevation- 1820 
Right Levee S tac lon -  10013.6 Elevation- 1022 

CPOSS SECTION nrma: ~ p r c h e  wash 
RFACH: Reace 1 RS: 4.78 

INPUT 
~ e s c r i p t l o n :  4 - 1 8  
S t a t i o n  Eleuailon Data n m =  17 

st. ~ i e v  s t a  EILV  fa =lev sta 
9 7 4 3 . 6 9  1820 9905.26 1818 9905.48 1818 996e.87 
9981.95 1816 9995.72 181310010.03 1E1310021r41 

10230.$9 181610317.17 1811110376.01 1813 10488.8 
10540 1816 10640 1818 

Bank st*: Left Right Lcnqth.. Left Channel Rlgbt 
9964,8710021.41 300 200 100 

~ l ~ h t  L~~~~ 5tatran-10211.72 Elevation- 1816 

CROSS SECTION RIVER. lipache Wash 
REliCH: Reacll 1 RS: 4.74 

INPUT 
Descrinti.,n: 4.74 
scar ion  c~cvation oar* o w  22 

St. Elev Sea Llev SZa Elav Sta 
9500.14 1818 9960 29 1816 9979 29 1814 9986 69 
9994 01 1810 9999.53 1810 9999.55 181010010.02 

10029 36 181410136 55 1 8 1 4  10140 1813 10160 
10400 1811 10425 ,814 10440 1014 101185 
10590 1815 10700 1815 

~ a n k  sta: ~ e t t  n ight  ~ e n g t h s :  Lefr channel night  
9PB0.2910029.03 400 500 500 

:ROSS SECT~W RIVER: machr wash 
E A C H :  Reach 1 115: 1 .65 

Elev Sea Elev 
1820 9888 1 7  1818 
1 8 2 0  9975 1820 
182210024 29 1822 
182010189 94 1818 
1820 10280 1818 



l "PUT 
Uercrlprlan: 1 .65  

i trrxon E l e M f l ~ n  Data a m -  1 4  
Sfa  Elev SLa Llev S t a  Elev Sta  Elcv Sfs Elcv 

9400 1815.5 9600 1814 9830.73 1810 9982.11 1808 9997.03 1806 
10002.86 180510014.29 180810049.57 180810059.12 180610060.51 1808 
10093.98 180810250.8'1 1808 10270 1810 10360 l a lo  

*anningsr n v.1ues nm- 3 
s t a  n Val St. n Val s t a  n Val 
9100 .055 9982.17 .0310093.98 .055 

Bank Sfa: Left Right Lengths: Lelf Channel Right Coeff Cgntr. rxpsn 
9982.4110093.98 260 280 260 . 3  .5 

CXOSS SECTION RIYER: Apache Mash 
REACH: Reach 1 RS: 41.6 

INPUI 
Mrcr ip t ion :  4 . 6  

Station Fievation Data nm- 18 
SLa Elev Sis Elsv SLa ElEv Sta  Elcv 5ia Eiev 
9675 1812 9812 6 5  1810 9836 34 1810 9875 78 1808 9883.17 1808 

9966 69 1806 9971 4 1806 9987 4 I802 9998 69 1802 99'18 98 1802 
10015 98 180610022 46 1806 10123 180610130.11 180410181 42 1904 
10322 7 1  180610d40 24 180810500.19 1808 

Bank S t a :  Left Riqhi Length.: Left Channel Right Caeff Concr. Expan 
9911.410015.98 83 93 83 . 3  

CROSS SECTION RIYPR: apache Wash 
RUCH:  Reach I R5: 4 . 5 8  

INPUT 
Descrlacion Geometry data polnrs 6 and 7 are  a d j w r e d  to account ter the 3 

barrel 10' x 5' cbc The rtatlonxnq for. both i?olnCs i r  ~ncreased 
by 5 ,  ~ l ; e  right bank and mefrecrive flow arias are adlusted 
aGcordln4ly. The elevaLlan$ of palnts 5 anb 6 are changed from 
1802 t o  ,801 3 r o  match the surueved Invert af the box culvert 

~~~ ~~~ 

5 i d Z 1 0 X  EIeYaTIOII Data nm. 10 
5 t h  Elev sf*  lev Sta ~ i e v  sf.  lev 5 t a  ~ ~ e v  

P i 8 5  1 8 1 0  9790 1808 9541  1806 9983 1804 9484 l S O i ?  

nenr s t a  Left R V h f  Lengths. l e f t  Channel Right 
9983 10016 180 180 110 

~ n e f f e c t l v e  TIOW n m -  2 
51- L SCa R Elev Zfa L Sta R Elev 

9685 9983 1808 10016 10500 1808 

C V V E R T  R I ' E R :  Apache Rash 
REACH: Reach 1 R5:  4 5 7 5  

INPUT 
Description: Culvert ll 13 10' x 5 '  Baxeal 

Ulsiance from Lipstream X6 - 5 
DeckIR~aduey Width = 114 1 
weir coeff~cienr - 3.1 
Bridge UecL/Roadway Skew = 
UPilLream OtCXllloadYly Coerdlnates 

nm- 12 
Sea HI Cozd Lo Cozd 5 t a  HL Cord Li 
9885 lSl0 l800 9790 lSOB 
9983 1808 1 8 0 0  9983 *SOB 
10010 1808 1800 10011 1808 
iOZS0 1807 1800 10320 1801 

Upsticam Brldge Cross SecLlon Data 
station Elevarlon Data nm- 10 

Sta  Elev Sra EleV S t a  
9685 1810 9790 1808 9945 

10015 1801.3 10016 1804 10250 

i Cord SIa Hl Cord Lo Cord 
1800 9945 1808 l8Oa 
1800 9984 1808 1800 
1800 10011 1808 1800 
1800 10500 >SOB 1800 

Bank 5 f a :  l e f t  Rlqht Coeff Canfr. Expan. 
$983 10016 .3 .5 

IneffecLlve n o w  nun- 2 
sea L s t *  R ~ i e v  s t a  L 9ra R f l e n  
9685 99%3 1808 10016 10500 1808 



n u -  13 
S t a  H1 Cord la Cord Sla Hx cord La Cord Sf= Hi card LO cord 
9685 1808 1198 9790 lBOB 1798 99'5 l8DB 1798 
3980 1808 1798 9980 1808 1798 9983 1008 1798 
9981 1808 1198 lOOl0 1808 1798 l D O l l  1808 1798 

I D O ~ I  I ~ O B  ,798 10250 is07 I798 l o ~ o  1807 nsa 
10500 1808 1798 

mmstream nrxdge cross S C C ~ X D D  ~ a t a  
Statzon €levstion Dots n u -  13 

Sf. El*" Sf. Ele" Sf. 
95SO 1812 9730 1810 9915 
9975 1802 9985 2BIIO 10000 

10150 1804 10215 1806 102'10 

Manning's n value. n"m- 3 
s r a  n V a l  Sfa  n Val St. n Val 
95% -055 9975 .03 10115 .a55 

Bank S t a  ~ e f r  casff contr. ~ x p a n  
9975 iOll5 .l .3 

Inelrecfive Flow n u -  2 
S t a  L sra n  lev s t a  L s t a  R =lev 
9550 9950 1808 lo050 10240 1808 

Upstream Embankment s ~ d e  slope - o hoziz to 1 o verrlcal 
OOm~itrem EManhenf s ~ d e  slope - 0 horiz. t o  1 o verrlcal 
Haxinun allowable submergence f o r  weir flow - 95 
Elevarian a t  u h ~ c h  weir flow hapins - 1801 
Energy head used zn rpiliuav derxsn - 
Spillway height ~ s e d  in design 
welt crest shape - Broad crested 
N d e r  of  Culverts - 1 

Culvert Name Shape Rise span 
BOX1 BOX 5 10 
mwA Chert I E - f l a r e d  ~lngualis 
FHWR Scale (1 I - Wlnguall flared 30 t o  75 dep. 
SOlYt1~n Cllferia - Highest U . 5 .  EC 
Culvert Upsrim Dast Length n value Enrrance Loss Coef rrir LOSS coef 

0 114.1 .Oli . 5  1 
N-er of Barreis - 3 
Upstream Eievatlon - 1801.3 
c c n r e r l l n s  star~ana 

st-. s t a .  SLa. 
9983 9sss.i l o o l o  

Domrfrealn ~levai>on = 1 8 0 0 . 6 7  
CenSerllne .Fcat1onr 

S t s .  511. *La. 
9989.5 10000 10010.1 

CROSS SECTION RIVER: Apache Wash 
R€.%CH: Rezch 1 RS: 4.56 

,NPt,? . ... 
De=cri~tiar. ~ e a m e t r y  dara w i n =  B 1 s  adlusted to accounr for the 3 barrel 10.  ~ - ~ - - -  -~ 

x 5 '  cb;. ~ h ~ c u l v e r l  was &tended and cross section 4 . 5 7  of the 
rIs was e l i m i n i t e d .  =his cross rectxon i s  the f l r s r  d a m ~ t r e . ~  
cross 3ec~l.n of the culverL. The elevatian of dara p o i n t  B 1s 
ad3Ystcd from 1799 t o  1800. The right bank aCatlon is n ~ v e d  tram 
OXOLlon 10035 to 10150. 

StstlOn Elevallon Data nm- 13 
Sia E l e v  S f a  Elev S t a  Elev 6La Elev  S t a  Elev 

9550 1P12 9730 1810 9915 I808 9945 ,806 9960 1804 
3975 1802 9985 1800 10000 1799 10035 1800 10115 1802 
10150 ,804 10215 1806 10240 1808 

Bank S t a  Letr Right Lengths &elf Channel ~ ~ h t  comff contr ~ x p a n .  
9915 10115 365 365 350 .I 3 

InelfLCtlVD Flow nu. 2 
S t a  L s t a  R ~ i e v  st. L s t a  R z l r v  
9550 9950 1808 iO050 10240 1808 

CROSS SECTION 
REACH m d c h  1 

INPUT 
MSCIlptlon. 4 49  

station Elevation ~ s f e  nun- 12 
S f a  Elev S i s  Elev St* Eltv ST. Eiev St. Eiev 

9821 99 1806 P901 91 1804 9916 7 &  1802 9951 9 lBO0 9973.89 1798 
9983 53 1796 l O O i i  1 l79610018.97 179810053 62 180010105 02 1802 

10240 68 1804 10340 1804 5 

Bank st.: ~ e l t  Right Lengths: Left Channel Rzght Coeff Contr. ~xpan. 



9954.910053.S2 (90 4 5 0  IS0 

CROSS SECTION RIVER: Apache Wash 
R U C H :  Relch I RS. 4 . 4  

IWUT 
Deacrlpclon' 4 . 4  

ST* Eiev Sra Eiev  SLa Elav Sf. 
9925 1802 9940 1800 9970 1798 9990 

10005 I792 3 10020 1794 10030 1796 lOOB0 

Bank S t a .  Left RlgnL Lengths: Left  Channel Rlght 
9990 10030 1 510 490 

CROSS SECTiON 
ml,: Reach 1 

RIVER: -ache Warh 
RS: 1.31 

CROSS SECTION R l ' n R :  Apache Wash 
RmCH: Reaih : R3: 4.2.3 

INPUT 
Deacrlpf2an: 4 . 2 3  

Nannlng's n va lue5  ".,,I"= 3 
sra n V a l  s t a  n Val srs n val 

9520.61 " 5 1  9980.16 .0310030.19 ,055 

CROSS SECTION RIVER: Apache Wash 
REXCII: Reach 1 RS: a.22 

De4CIiptlO" g.22 
Stat ion Elevatfan ~ a t a  

St- Elev S t a  
9435 1796 9530 
9885 1788 9975 

10030 nso tooas  

sank st.' Left ~ i g h c  Lengths: Lef t  cnannel Rlght 
9975 10030 280 280 250 

CRQ55 SECTION RIVER: Apache V l r h  
XVLCH: Reach 1 RS: 4 . 1 1  

INPUT 
Deacrlprion: 4.1, 

5 t l  EleY ST& ElCV S t a  Elev 6 t a  
9951.62 1792 9972 66 1790 9978.18 1786 9982.12 

1001'1.08 1182 10019.7 1784 10107.8 1786 10273.4 

Ban* Sfa: Left RilihL Lengthr: Left Chennel Rlght 
9978.18 10101.8 240 250 300 

EleY Sea Elsv 
1792 9986.9 1790 
179210055.11 1794 

Elev SLa Elev 
1788 9961.17 1190 
1186101115.55 1788 

Coeff Contr. Elpan 
. 3  - 5  



CROSS SECTION 
RULCH' Reach 1 

Station Elevation Data n w -  P 
st. clev s t s  Elav 5r. Elev ST. Ele" sra Elev 
9960 17889981.93 1782 9930 1780 10000 1779 10015 U S 0  

10025 I782 10200 1782 10210 17B6 10320 1786.8 

Bank Stn:  Left Right Lengths: Left Chlnnel Right cocff contr. ~xwn 
9981.91 10025 400 500 285 . I  

CROSS SECTIOY RIVER: Apache Yorh 
RULCH: RI)aCh 1 15: 3.96 

INPUT 
DUcrlption: 9.96 

Starion EltVation Data "run= 1 5  

Bani Sra: Lett ~ ~ g h t  ~ e n g t h r :  l e f t  channel night coef: contx. &pan. 
9 8 8 2 . 8 5 1 0 0 5 7 . 4 9  190 520 4 6 0  .I 

CROSS SECTION RIIZR: Apache Ussh 
RWCH: Reach 1 R5: 3.86 

INPUT 
DesCrlpLlan: 3 - 8 6  

SLBLldn Elevar lon  D a t a  n m -  15 
S f a  Elev 6 t e  Elev St. Elev S t a  Elev Sf. Elev 

9726.13 1780 9511.05 1778 9980.13 2 7 7 6  9992.41 177010006.32 1770 
10015.17 1772 1 0 0 4 8 . 5  I774 10108.2 1774110125.21 1776 10163.1 1778 
10205.18 i77810214.92 177410300.77 171410373.74 1778 10496.8 1780 

sank s t a :  ~ ~ t :  ~ighr ~engths:   eft channel Right cocfr contr. ~xpan.  
9980.73 l0048.5 350 100 490 .1 . 3  

CR054 SECTION RIVER: apache Wash 
REACH: Reach 1 i s :  3.78 

INPUT 
Descripflon: 3.78 

Station ElCvsrlOn Data nm= 17 
s t a  Elev sta  Ele" STa El." eta Elsv Sf. El." 

9660.11 1176 9740 1774.1 9916.4 1771 9983.58 1770 9992.92 1766 
9993.96 176610036.94 177010060.68 177210120.11 117210142.25 1 1 7 0  

10151.27 176810155.15 116810163.26 117010225.58 177210348.04 1774 
10511.14 117410650.82 ,775 

Bank S C ~ :  Left ~ight Lengths:  eft Channel Right coeff contr. expan. 
9978.410060.68 l70 170 l70 .I . 3  

CROSS SECTION 
R U C H :  Reach 1 

INPUT 
DeSCnpLlon: 1.75 

RIVER: lipache Wash 
Rs: 3.75 

S t a t i o n  Elevation Data num- 1 4  

Hannlnq's n Valves n m -  3 
St6 n V a l  Sf* n V a l  s t a  n Val 

9590 .055 9982.65 .03 10020 , 0 5 5  

nank ST.'  eft ~ x g h t  ~engths. Left channel u g h r  coeff conk=. ~ x p a n  



I N W T  
CesCrIDtlon:  3.65 
S L ~ C ~ O ~  Elcvnrlon ~ ~ t .  9 

st. Elev st, E I ~ V  sta ~ i e v  sta 
9358.411771.68 9<70 1768 9580 1770 9830 
9990.15 176210009.75 1762 10015 1764 10370 

*annmg.r n Val"=* nun- 3 
s t a  n "a1 sta n "11 sri n v a l  

9358.43 .055 9970 .OJ lOOlS ,055 

Bank st.: Lett Right ~ e n g t h s :  Left channe l  xight 
$910 ID015 250 280 260 

CROSS SECTION RIVER: -ache Wash 
REACH: Reach 1 RS: 3.6 

rAPUT 
Oarcri~tion: 3.8 

Bank st*: Lett Rwht ~snqthn. Lett channel  mqhr 
9679.8510013.99 400 420 4 5 0  

s t a  E lev  st.  lev sea u e v  5 t a  
9663.22 1766 9704.26 1164 9883.69 1164 9945.91 
3971.93 1762 9981.96 1760 9986.06 1 1 5 8 1 0 0 0 2 . 0 4  

10017.06 176010100.32 176210213.56 176410645.59 

ranning's n v a l u e s  nm= 3 
sra n V a l  S t *  n V a l  st* n V a l  

9669.22 .055 9981.96 .03100:7 06 055 

Bank 5ta: L e f t  Rl@L Lengths: Left Channel Right 
~981.9610017.06 aoc 200 200 

CROSS SECTION R I V E R :  Apache wash 
REACH: Reach 1 RS: 3.48 

INPUT 
DelCrIPI1oR: 3.48 
Sfatlo" f l e v a f l o n  Data nvn- i l  

SLa E l s V  St. Elev  St8 Elev S t a  
9620.29 1761 9671.6 I762 9985.91 1762 9985.39 
9993.36 175610009.59 175510018.81 1758 10110.6 

10615 1764 

CROSS SECTION RIVER: *ache Wash 
R U C B :  Reach 1 RS: 3.1 

INPUT 
Descrlpflon: 3.4  

Sf= t l l in  E l e v a t i o n  Data nun- I 3  
S t a  Elev S t a  Elsv  st. Eiev s t a  

9 4 6 0  1762 9500 1760 9725 1758 9865 
9985 1756 10000 I752 10030 1756 10060 

10465 1760 10700 1760.2 IOU50 1761 

BanX s t a :  lstt ~ z g h t  Lengths '  Left Channel R w h t  
9985 10030 190 7 430 

CROSS SECTION RIVER: -ache Wash 
AEkCH: RCaCh 1 RS: 3.32 

El." s t a  El*" 
1770 9970 h 6 4  
1770 

El l "  st. Ele" 
1764 9990.66 h 6 0  
1770 

Coeff  contr. Expan 
.1 



INPUT 
D e a u l p l o n  3 32 
3taLlon Elevar ron  Data nun- 1 6  

SCa E1eY SLa ElCV ST* E1.Y S i a  ElCV 5La Elev 
9599.26 1758 9599 45 1758 9630.Pe 1756 9632.14 1756 9725.16 1754 
9955.22 1754 997a.26 1752 9981.M 175010008 62 I7501002B 21  -54 

10242 15  1754 10490 1756 7 10560 1756.2 10725 1756.2 10790 1756.5 
10929.81 1798 

nannmgsr n v a l v e s  mw- 3 
st. " Val S t a  n Val s t a  n Val 

9599.26 ,055 9955.22 .OJ10020.21 .055 

Bank 5 t a '  Left RAght lengths Lett Channel Rlghf Coetf Conlr. Expan 
9955 1210020 21 520 520 520 .1 . 3  

CROSS SECTION RIVER Apache Wash 
REACH Reach 1 RS. 3.21 

XNPUt 
Description. 3.21 
station t l e v a i ~ o n  nafa n w -  13  

S C ~  ~ i e v  s f a   lev 5 t a   lev S L ~  ~ l e s  srs  lev 
9595 1754 9630 ,752 9660 1750 9680 1749 9710 I750 
9900 1751 9965 1750 9990.25 171610009.88 111610029 09 I749 98 

10130 1750 10315 1152 10390 1752.1 

Manning's o "&:Yes "a- 3 
Sf. n Val 5ta n Val s t a  n "a: 

9595 .055 9965 .OJ10029.09 ,055 

~ a n k  st.: Left ~ i g h t  ~enqths: ~rft ch.nnel night cosff canrr. ~xps". 
9965111029.09' 250 310 350 .I . 3  

CROSS SECTION RIYER: lipache Yarh 
REACH: Rcach 1 AS: 3.13 

INPUT 
DerCripLion: 3.13 

statxon Elevarion ~ a i a  num- 9 
S L Z ~  Elev SLB E1ev st.  lev s t a   lev st. = l e v  

9412 64 1753 $512 79 1718 9 8 7 0 . 4 7  1746 9918 4 1  1746 9996 99 1712 
10009 7 1  174210027 B E  1748lOD67 68 1750 iOlD0 1150 2 

~ a n k  st.; left ~ ~ g h r  ~engthr: Lett channel ~ ~ q h t  coeff conrr.  EX^.". 
99iB.4110027.iS 200 280 300 .1 .3 

CROSS SECTIM RIVER: Apache Wash 
EACH: Reach 1 R5: 3.01 

INPUT 
DeacrlpLion 3 07 
Stailon Elevar lon  Data num- 9 

SLL Elev  %La Elev  SLa Elcv  SLI, Elev Sta Eiev 
9640 ,748 9665 1146 9912.66 17116 9979 95 1741 9989.15 I742 

10019 02 l74llOOZ8 11 174410080.68 174610180 41 1146 

6s"). SLa: Left Rlghr Lengths: Left Channel Rrpni Coaff Conrr. Expan 
9979 9510028 11  560 520 400 .1 

CROSS SECTIM RIVER' Apache Wash 
%EACH: Reach i RS: 2.97 

lMPUT 
Description 
s t a t i o n  Elevac lon  Data n w -  11 

Sfe E l e v  SLa Elev l t a  Elev SZa Elev  S t i  Piev 
9934 174B 9959 1746 9974 7 4  9980 1742 9981 1710 
9988 n 3 6  10012 1138 :ooza n r o  1ao52 1742 ,0134 l ~ r ~  

10314 1743 5 

nannzng'r n v a l u e r  nun- 3 
SCa n Val st. n V a l  sra n Val 

9914 ,055 9980 .03  10052 ,055 

~ a n k  sea:  eft night ~engths: Left channel ~ x g h t  coctf conti. ~xpsn. 
9980 10052 270 270 270 . I  . 3  

CROSS SECTION RIVER' lipache Yaah 
RERCH: Reach 1 RS: 2.92 

INPU? 
Desclipclon: 
SLat lon  ElcuaCion Data nunr 11  

Sea EIeY S t a  ElCY *La E l s v  S t a  Elev SLa E l e v  
9820 17118 9845 1746 9810 17a' "910 7 9970 1740 



9980 1738 9990 1735 10010 1735 10011 ,738 10022 I740 
10157 17111.5 

9a""inp's n Valve3 n u =  3 
S L ~  n V ~ I  sta n val 5ra n vsl 
9820 *055 9970 .03 10022 ,055 

nmk sra: ~ett night Langms: ~ c f t  channel night coeff c~ntr. E X ~ ~ D .  
9970 10022 155 155 155 .1 .3 

CROSS SECTION RIVER: apache wash 
RULCH: Reach 1 R S :  2.90 

INPUT 
Dascri.rion: 
s t a t ~ a n  ~levsrian ~ s r a  am- 12 

sta zlev s t a  ~ 1 . v  sra P I ~ V  sti elev sts 
9726 1716 9756 7 4 4  9794 17112 9826 1760 9978 1738 
9984 1736 9990 1731 10010 1734 10016 1736 10022 1738 

IOIOO n r o  lolrl nao 5 

Bank sta: ~ e t r  ~ l g h r  ~ e n g f h s  Lcfr Channel i l g h t  coetf Conrr ~xpan. 
9978 10022 140 200 250 1 3 

CROSS SECTION RIYER: I\pache Maah 
REACH: Reach 1 RS: 2 .87  

INPUT 
DB3Crlptlon. 
StLICion ElevaLlan Data om- 11 

sta  E I ~ Y  st. = l e v  ~ t a  =lev sra  lev s t a  ziev 
9679 1 7 4 6  9706 1 4  9731 1742  9171 1110 9979 n 3 a  
9983 1736 9987 1134 10013 1134 lo019 1736 10031 1738 

10099 1738.5 

Bank S t * :  Left Right Lengths: L e f t  Channel 
9979 10C31 2410 260 

CROSS SECTION RIYER: apache Wash 
REIICH: Reach i RS: 2 . 8 2  

INPUT 
Ue*CripLlon 
StatLon ElevaLlan Data nun= 14 

Sia &lev Sra  Elev SLa Elcv 
9651 1744 scao 1742 9705 1740 
988s 1735.5 9934 1736 9918 1736 
10006 1731 10024 1734 10034 1736 

Bank Sca: L e f t  llighr ~ e n g t h a :  ~ e f ~  channel m g n t  
9978 10031 0 0 0 

CROSS SECTION 
REACH' Reach 2 

INPUT 
De~crl~tlon: 2.73 

RIVER: Apache Wash 
RS: 2.73 

Bank 5ta :  L e f t  Right l e n g t h s :  L e f t  Channel U g h t  
9971.8710016.42 190 190 190 

CROSS SECTION RIVER ilpachc Wash 
RWLCH: Reach 2 ES 2.10 

IRPUT 
Descriptlen. 
Station Elevation Data n m -  18 

s t a  Elcv sf.  lev S L ~   lev S L ~  
9700 I7416 9140 h 4 4  9180 1742 9820 
9875 1736 9905 1734 9960 1732 9970 

10020 1728 10025 3 0  10115 1732 10185 
10215 1738 ,0231 n r o  ,0260 ,742 

Elev S t a  Elev 
1140 9850 1738 
1 7 3 0  9980 1729 



9700 .05S 9960 . 0 3  10025 ,055 

Bank E t a :  L e f t  Right Lengths: Left Chsnnci Right Colff Contr. Expan. 
9960 10025 1 6  I 6 0  90 .1 . 3  

CROSS SECTION RIVER: -ache Wash 
REIICH: R N C ~  2 R.5: 2.67 

lNPUl 
nercriptian: 
srarxon ~ l s v a t i o n  ~ a t a  nun- LS 

S t *  EleV St8 Llev Jta Eisv S t a  E l ~ v  St. Plev 
9784 5 1746 9809 5 17.4 9834.5 ,742 9854 5 n r o  9 s w . s  1738 
9 9 0 4 5  1136 9924.5 1731 9969.5 1732 9 9 7 9 5  1730 9980.5 112B 

10019 1 1728 10024.5 1730 10069 5 1732 10279.5 1732 10099.5 1734 
10314.5 ,735 10334 5 1738 1 0 ~ 5 4 . 5  n 4 o  

Mnnlng's n Valuss am- 3 
St. n V.1 sra n Val  st. " vai 

37BI.5 ,055 9969.5 .03 10069.5 .055 

Bank Sia: Left Riqhr Langthr:  eft channe l  ~ i s h t  coeff contr. ~ x p a n  
9969.5 10069.5 0 0 0 .1 . J  

CROSS SECTION RIVER: Apache Wash 
REMH: Reach 3 R5: 2.60 

INPUT 
Deacrlption: 2 . 6  

5211tlOn Elevation Data nun- 11  
STa Elev  SZa Elav Srs Elcv St. E l s v  sts ~ i e v  

9750 1736 9820 1732 9931 1132 9945 1130 9960 172a 
9965 1721 10020 172610028.92 1729.5 10265 173210115.66 ,732 

10'162.65 1736.15 

Bank St. Left Right Lengths.  eft channe l  RlgnL coerf confr .  ~ x p a n  
994510028.92 390 430 450 . I  3 

CROSS SECTION RIVER: Pipache Wash 
RCXCH: Leach 3 RS: 2.52 

INPUT 
Dercilpflon: 2 . 5 2  
Station EleYariori Data numr 1 4  

S t a  E l e v  S t a  Eiev Sfa 
3805.03 1736 9440.11 1734 9866.13 
9 9 1 0 . 1 6  172210021.49 172110028.76 

10363.64 173010391.26 173210419.34 

Elcv Sla E l e v  s t a  
1728 9957.59 
17>810316.$7 

~ a n l  s t a :  left sight ~engrhs: Lefr channel Rlqhf coeff conrr .  m p a n  
PP57.591002B.76 270 260 250 1 - 3  

CROSS SECTION 
R E X " :  Reacn 3 

RIYER: Apache Wash 
R S :  2.47 

Bank st*:  ~ e t r  Rlghr ~engths: Lcfr cham11 m g h r  coerf contr. ~ x p  
9962.2610027.81 340 I00  450 . 1 

CROSS SECTION RIVER Apache Wash 
RSRCH. Reach 3 RS 2.40 

INPUT 
DCSCI1pt1on. 2.4 

Statfan Elevation Data nun- B 
Sta F I ~ V  sta  lev sta  Elev s t a   lev st. =lev 

9195 1111 9800 1730 9840 ,724 9940 1720 9980 m e  
l0020 1718 10024.1 1719 9710048 34 1732.03 



Bank St.:  eft night ~engfhs: ~ ~ f t  channel ~ i g h t  c o s f f  contr. E X ~ M .  
9940 1002'1.1 300 360 370 1 . 3  

110.53 SECTION RIVER: Apache Wash 
-8: Reach 3 R.3: 2.33 

INPUT 
Delciipflon: 2.33 

station E l e v a r i o n  ~ a r a  nm- 10 
s t a  Eiev sca ~ l c v  sea ~ l s v  s t a  =lev st. ~ i s v  

9178 1730 9840 1721 9870 1722 9830 1120 9915 1720 
9960 -18 10000 1717 10028 1718 10030 ,720 TOO45 1710 

lallnlng'r n v a l u e s  am- 3 
S Z I ~  n val  sta n "11 srs n v a l  

9178 ,055 9945 .03 10030 , 0 5 5  

~ a n k  ma. Left ~ l g h t  Lengths left Channel m g h t  c o e f f  conrr. ~ x p a n  
9945 10030 a50 4 5 0  450 .1 3 

CROSS SECTION 
REACH. Reach 3 

RlYER: Apache Wash 
RS: 2.24 

INPUT 
De3Crlptlon. 2 . 2 4  

5tatlOn Eievilf lon Data nwi- 10 
S t a  Llev S t a  Elev  5fa Elcv St. Elev Sfa Elev 

9781.96 1126 9796 .25  1724 9 8 5 1 . 3 1  1720 9939.51 1718 9973.56 1714 
10001.06 371410055.42 171810148.61 172010188.25 172410215.72 I726 

nann1ng.n n va lves  " "m- 3 
sta n v a l  sra n v a l  sta n v.1 

3781.96 ,055 9939.57 ,0310055.42 ,055 

senk sra: Left Rlghr ~engths: ~ e t t  channel ~ l g h t  coeft contr. ~ x p a n .  
9939.5710055.42 380 380 3! 1 . 3  

CROSS SECTION RIVER: Apache Wash 
REACH: Reat*. 3 RS: 2.17 

INPUT 
Dercript2an: 2 . 1 7  

SLoPlon Elevarlan Data num- 12 
SLa Elev St. E l e v  St. E l e v  Sia Elev  5 f a  E l e v  

3609.9 17229833 .72  11209889 .63  17169892 .16  1 1 1 6 9 9 4 8 . 1 5  1716 
4 9 6 2 . 4 4  I?I+1UO27.BB 111410055.88 111610199.6 1 7 1 6 1 0 2 3 4 . 2 4  1718 

10416.5: : 7 ? 0 1 1 4 6 d . 7 4  1722 

~ennxnq's o v a l u e r  nwi- 3 
s t a  n v a i  s t a  n val sra n v a l  

9809.96 ,055 99<8.16 .0310055.88 .O55 

~ a n k  5ra: L e f t  ~ l g h t  ~engths: l e f t  channel  ~ x g h i  coeff cantr. zxpan. 
9919.1ElOOJS.99 500 520 350 .1 . 3  

CROSS SECTION RIVER: Apache wash 
REACH: Reach 3 RS: 2.08 

INPUT 
DIsCrlpTlOn: 2.06 
Station Elevation Data niun- IS 

sfa  lev s t a  € l e v  s t a  Elev  st. € l e v  st* = l e v  
9967.02 1718 9971.03 1116 9983.46 h101DOI5.75 1710 10034.1 1711 

10080.+7 111610200.63 1717 10300 1716 10360 1111 10450 1112 
10490 1710 10510 1710 10545 1712 10580 I714 10700 1716 
10741 1718 

Bank srr. Left R w h t  Lengths: Left Channel Right c a e f f  confr. 
9971 0910080 47 440 410 270 .1 

CROSS SECTION RIVER: apache Wash 
REACH. Reach 3 R.3: 2.00 

INPUT 
Deacrlptlon: 2 

STaTion E l e v a t i o n  D ~ t a  nw- 14 
Sf. E l e v  Bta T l e v  St. Eiav S t a  E l r v  S t a  

9964 46  1715 98 9990 1710 9985 1708.5 10020 1708 5 10115 
10150 I712 111360 I713 8 10595 1712 10590 1110 10610 
10615 1708 5 10700 1710 10805 1711 10830 1716 

Manning's n v a l u e s  nm- 3 
6fd n V a l  St. n Val Sra n Val  

9964 46 055 9980 .03 i O i l 5  .055 

dank s t a    eft ~ l g n r  L e n g t h , .  L c f r  channel  ~ ~ g h r  coeff conti. 
9980 10115 550 190 23" . 3  

El." 
nlo 

1708.5 





RIVER: Apache Wish 
RS: 1.60 

CROSS SECTION 
?EACH: Reach 3 

INPUT 
De=ciipfion: 1.6 

S t a t i o n  Elevat ion  DaTa n u -  13 
S t a  Elcv St .  Elev st1 Plcv Sfa Elev Sra Elev 

9416.18 I706 9448.11 1704 9518.79 1702 9799.12 1700 9901.12 1698 
9959.13 1696 9980.66 1691  9995.9 1692 10008.9 169210012.P5 1694 

10016.91 169510031.18 170110062.39 1706 

nanning'r n values n m -  3 
st. n va1 s f a  n V a l  s ta  n v a l  

9416.18 ,055 9959 73 .0310016.91 ,055 

Bank srs:  eft ~ i g h t  ~ m g t h r :  L e f t  channel ~ i g h t  coezf contr. ~xpsn, 
9919.7310016.94 190 180 180 .l . 3  

CROSS SECTION RIVER. Apache Uaah 
RFACH. Kesch 3 R5: 1 . 3 6  

INPUT 
Dclcriptlon: 1.56 

 tati ion ~lsvatlan ~ a r a  n u -  13 

Bank St.: L e f t  Rlght Lengths: L e f t  Channel Right Coeft Contr. Expan. 
3951.111002B.61 400 500 540 -1 

CROSS SECTION RIVER: apache wash 
RULCB: Reach 1 RS: 1 . 4 7  

B a n k  S f a '  L e f t  Right Lengths: LelL Channel Rlqht 
9964.3710032.11 490 500 520 

CROSS SECTION RIVER: Apilche Uash 
REACX: Reach 3 RS: 1 . 3 7  

INPUT 
Oelcrlotlon: 1.37 
s f a t l o n  ~ i a v a f i o n  Data n u -  10 

5ra  El*" sea El*" St. Elev sta 
9493 05 ,698 9549 0 1  1696 95BO.OS 1694 9932 08 
9978 48 1688 10013 4 168810021.33 1690 10010 2 

BanX Sfa: l e f t  Right lengths :  L e f t  Channel Right 
9932.08 1 0 0 3 0 . 1  400 500 4PO 

CROSS SECTION RIYER: lipache Wash 
RLRCH Reach 3 RS: 1 .27  

INPUT 

~ a n k  s t a :   eft ~ i g h t  ~engths: Left channel Xiphr 
9917 10020 I50 460 51 

CROSS SECTION RIVER: Apache Wash 
REACH: Reach 3 RS: 1.18 

Elev Sf. E l e v  
1692 9963.31 1690 
169110053.61 1698 



)tannlnq'r " Values "m- 3 
BTa n Val Sfa n Val Eta n Val 

9810 055 9917 .03 10030 . 0 5 5  

Bank S t a  Loft Right Lengths l e f t  Channel Right Coefl Canrr. U p a n .  
9947 10030 500 500 350 .3 .5 

CROSS SECTION RIVER Apache Rash 
W H .  Reach 3 RS. 1 09 

INPUT 
De.JCIlpUon. 1 09  
sratmn ~levatxon ~ a t a  nun- 1s 

a Elev Sf. Plev Sta Elev Sf& Elev sia Llsv 
9920 1690 9926 1688 9932 1686 9938 1684 9968 1682 
9971 1680 10026 1680 10034 1682 10098 1682 10120 1684 

10185 1686 10335 1686 10162 1684 10582 1686 10770 1685 
10920 1686 11621 1688 11652 1690 

Hannlnq's n v3iuer n w -  3 
sta n v.1 s t a  n val  fa n val 

9920 - 0 5 5  9968 .03  10034 ,055 

Bank S t a .  Lefr Right Lengths' Left Channel Right Caeff contr. ~ x p a n  
3968 10034 500 500 460 .3 5 

CROSS SECTION RIVER: Apache wash 
REACH: Beach 3 R5: 0.99 

INPUT 
Description: 0.99 
Siatx~n Elevation Data num- 1 8  

Spa Elev  S t a  Elev Sea Elev SCa Elev S f a  Elev 
9325.53 1686 9950.02 1682 9969.66 1680 9917.26 161810017.26 1678 

1 0 0 2 6 . 0 4  168010147.02 168210189.1 168210277.01 168010326.93 1678 
10418.53 16781054i.32 1 6 8 0 1 0 1 6 4 . 4 7  168210913.43 168210911.62 1682 

11520 168+ 11790 168411823.04 1685.99 

~ann~ng'r n vaiues nm- 3 
SLa n V.1 s t a  n Val sta n Val 

9925.53 , 0 5 5  9963.66 .0110026.04 -055 

Bank S t a :  Lefr ~ i g h t  ~ e n g f h s ;  l e f t  Chamel Rrghf coeff conir. zxpan. 
9969.6610026.01 890 900 5: .3 . 5  

CROSS SECTION RIVER: Lpache Wash 
RULCH: Reach 3 R5: 0.84 

INPUT 
uelcripiian: 0.84 
starioi; ElevarlDn ~ a r a  n u -  17 

S t &  Elev $La Elev S t a  Elev 5ta Elev Sta f l cv  
3854.821679.99 9910 1676 9915 16729980.41 167010019.82 1670 

10030 1671 lOO B 0  1613.8 10110 1672 10125 1670 10150 1674 
10230 1674 10290 1678 10320 6 8  10380 1676 10400 1676 
10460 1678 10590 1680 

Bank St.: L e f t  Right Lengths: Left Channel Right Caeff Conir. Bxpan. 
9975 10030 420 440 130 . 3  .5 

CROSS SECTION 
R W H :  Reach 3 

RIVER: @ache Wash 
RS: 0.75 

. ... 
DeICrlptlon: 0.75 
Station Elevation Data nun- 32 

5fa PlCY Sf* E l e v  St- 
9152.11 1676 99 9623.97 1674 9849.05 
9884.15 1612 9911.61 1570 9943.82 
9978.88 166610014.17 166610027.72 

10093.84 1612 10094 167210119.59 

El*" 
1671 

Bank st.: Letr Rlghr Lengths: Left Channel Rlght Coeff CDntr Expal.. 



9943.8210027 12 160 200 210 

CROSS SECTrOK RIVER: AParhe Rash 
. W C H :  Reach 3 R5: 0 . 7 1  

INPUT 
Dcscrlptlon. 0.71 
Stat ion  Elevation Data nun- 29 

St. Elev 9ta Liev Sta Elcv st* 

Manning's n Values n u -  3 
s t a  n Val 5 t a  n V.1 Sfa  n Val 

9410.74 .055 9973.94 .0310029.59 . 0 5 5  

~ s n k  sra: ~ e f f  night ~engths: Left channel nigh? 
9973.94111029.59 370 0 0  4 4 0  

CROSS SECTION RIVER: *ache m a n  
RIRCH: Reach 3 RS: 0.63 

INPUT 
Description: 0 . 6 3  
Station EleYa l lon  Data nun- 23 

Sf. Ele" sta Elev s t a  Elev Sf. 
9246.69 1613 9300 1672 9467.58 1672 9467.59 
9524.59 1610 9661.89 1 6 7 0  9662.28 1670 9798.42 
9967.27 1668 9971.89 1666 9971.91 1666 9976.44 
10025.48 166410033.05 166610033.09 166610044.05 
10151.61 1 6 6 8  iOlS8 157210227.11 1513.011 

Manning's n "aluea nun- 3 
s t *  n "*I 5ta n "a, 5 t a  n Val 

9246.6'1 ,055 9961.27 .01100~4.06 .055 

8ank %a: l e f t  Right lengths: l e f t  channel aipht 
9967.2710044.06 300 500 600 

CR055 SECTION R I V E R :  Apache Wash 
RVICH: R e a c h  3 RS: 0.54 

INFUT 
DeSCripLlon: 0.54 
stailon Elevation Dsra nw- 17 

SLa Eiev St. Eiav Sf. Elev Sf. 
9600 1610 9840 1668 9811 165a 9955 

30018.11 166010021.0I 166rilDO21.05 1664100i7.06 
10068.89 166610360.71 165610418.16 166410410.56 
10530.78 li6B10614.05 1610 

Nannlng'r n Valuer nun- 3 
5ra n val sra n uei sta  n val 

9600 ,055 9965 0110021.02 .055 

R I V E R :  Apache Wash 
R5: 0.43 

CROSS SECTION 
REACH: Reach 3 

INPUT 
"escriptlon: 0.43 

S C ~ L ~ D ~  E I ~ Y ~ ~ I O ~  ~ a t a  nw- n 
S t &  EleY Sfa Elcv S t a  Elev Sra 

9730 1666 9900 1664 9940 1662 9983 
10050 1661.8 10120 1661.8 10190 1660 10240 
10290 1662 10350 1662 10405 1660 10130 
10535 1 6 5 6  10620 1666 

Manning's n values nun- 3 
s t a  n V a l  s t a  n Val sts n Val 

9730 .055 9940 03 10050 .055 

Bank Sfa :  Lett Rlghr Lengths: Left Channel RlghL 
9940 10050 505 500 440 

CROSS SECTION 
RERCH: Reach 3 

INPUT 
Dercrlption: 0.33 

RIVER: Apache Yaah 
RS: 0.33 

Elev  S t a  Elev 
1655 10015 1655 
1658 10270 1660 
1660 10500 1662 



aannmg'r n values nus- 3 
5ra  n Val sra n ".I st1 n "I1 

9631.93 .035 9945 78 .03 10090 .055 

CROSS SECTION 
RULCB: Reach 1 

INPUT 
Descriprlon: 0.2 

sfatzon Elevation ~ a t a  nus- 12 
Sla Elev St. Elev S t *  Elev Sfr Elcv Sta Elev 

9288.16 1660 9325 13 1658 9606 6 9  1658 9642 09 1656 9827 21 1656 
9904.01 165e 9961.74 1650 9981 5 1646 10015 7 1646 10039 1 1656 

10160.82 185610191 81 1660 

Manning', n Valvcr n u -  3 
sta n Val SLa n Val SLa n V a l  

9288.16 ,055 9367.74 .03 10039.1 ,055 

Bank JLa: Left Right lengths: left Channel Riqhr Cneff Cantr. Exp 
9961.74 1 0 0 3 9 . 4  0 0 . 1 

CROSS SECTION RIVER: Paradise Wash 
RULUI: Reach 1 RS: 2.23 

xmm 
Description: 2.23 

Statlo" Elevdrion Data nw- 11 
S t 0  Elev SLa Elev Sta Eiev S t a  Plev S t a  Elev 

9916 62 1834 9941 49 1812 4962 BZ 1830 9919 13 1828 999<.11 1826 
lOOO1 33 182610023 07 182810034 76 I830 10371 1832 10480 IS32 

10620 1834 

Mnnning's n Velucr n w -  3 
8ia n Val Sta n Val S t a  n Val 

991E.62 , 0 5 5  9979.83 ,0310023 07 ,055 

~ a n k  s t * :  Left ~ i g h i  ~engths: ~ e f r  channel ~ i g n r  c.,azf conrr. rxpan. 
9979.4310023.07 435 0 445 - 1  . 3  

CMSS SECTION RIVER: e i r a d z r e  wash 
REACH: Reach 1 RS: 2 . 1 4  

LNP3T 
Dessrlptlan: 2.14 
Station Elevation Data nus- 1 0  

Sf3 Eicv ST. El*" Sfa Elev St. Elev sra Elev 
9961.98 1628 9969.94 182C 9919.01 la24 9981.08 1824100211.87 182e 

10025.81 182410216.97 182610361.55 182610631.58 182610689.14 1828 

"arming's n V.l"*S ""m- 3 
S t i )  n V a l  Sta n Val st. n "11 

9961.96 .055 9979.01 ,0310025.81 ,055 

Bank Sra: Left Right Lengths: Left channel Right Cmeff Confr. Expan. 
9979.0110025.81 385 3BD 380 . 1  . 3  

CROSS SECTION RIVER: Paradise Wash 
RLkCH: Reach 1 IIS: 2.07 

INPUT 
Description: 2.07 

statlan Elevation ~ a r a  n m  7 
sra ~ i o v  sra  lev st. zlev sra  lev s t a  E I E ~  

9955.42 18249969.04 1822 9980 1821 10020 1821 10060 1822 
10667.1S 182210131.15 1824 

MannA"4.s n Valves nm- 3 
s t a  n vsl sra n va l  s t i  n vai 

9955.42 .055 9969.01 .03 10060 ,055 

sank S ta :  Lcfr Right Length.: Left Channel Right Coeff Contr. Expa ... 
9969.04 10060 415 390 260 .1 .3 

CROSS SECTION RIVER: ~aradire wash 
REACH: Reach I RS: 2.00 

INPUT 
Dercnptron: 2.00 -- Approximale lillment of caretree Buy 
Station Elevation Data nu&- 15 

s t a  Elev st3  lev 5 f a  Elev st.  lev sts EIEV 
9956.92 1822 9973.16 I s l e  11974.89 1818 9981.08 1816 9983 .46  1816 
9989.77 lBl4 9993.01 181410005.51 181410007.19 181410022.29 1816 

10025.64 181610088.76 181810488.19 182010588.1 182010637.4( 1822 



Bank Sfa:  L e f t  Right Lenqfhs: Left Channcl Risht COaff Confr. ExPam. 
9'183.4610022.29 390 400 330 . I  . 3  

;ROSS SECTION RIVEPI: P a r a d i s e  Ma,h 
-8: Reach 1 RZ: 1.92 

INPUT 
De9crlption: 1 . 9 1  

stet~on ~ l c v a r r ~ n  Data nun- 11  
Sta Elev S t r  Elev St. Elev  5 ta  E l s v  BLll El." 

9925 1816 9935 ,814 9945 lSl? 9965 IS10 10010 1810 
10015 1812 10015 181s 10050 1812 lOlO0 1814 10340 1814  
10380 1816 

Bank S t a .  Leff Rlght Lengths: l e f t  Ulann.1 Rlght Coeff Contr. Bxpan. 
9935 10025 460 455 450 .1 . 3  

CROSS SECIlMi RIVER: Flirldlse Haah 
IIEICH: Reach 1 RS: 1 .83  

INPUT 
DeSCllpLlen: 1 .83  

starren ~ l e v a r i ~ n  nats nun- 10 
SCI Elev St. Elev  St. Elev  St. Eiev 5 f a  Elcv 

9956.91 1812 9971.62 1810 9953.67 I808 9990.95 180610005.18 1806 
10038.99 180810189.64 181010254.84 181010359.32 180810122.61 1812 

,,.nning.s n v a l u e s  n m -  3 
st. n V.1 s t a  n V a l  Sf. n V - 1  

9956.91 - 0 5 5  9981.67 ,0310038.94 ,055 

Bank sra: Left ~ i o h r  ~ ~ " ~ t h s :   eft channel ~ ~ g h r  c o e f f  contr. ~ x p a n .  
9983.6710038.99 1110 4 4 5  450 .1 . 3  

CROSS SECTION RIVER: Paradlne YDah 
REI\CH: ReaCn 1 RE: 1 . 7 5  

INPUT 
Description: 1.75 

S t a t i o n  E l e v a t i o n  Data nun- 10 
sta ~ ~ e v  s t a  n e v  s t a  = l e v  s t a   lev sra ~ l e v  

9921.03 1806 996U4q 1 9 0 4  9911.68 1802 9998.4 180010001.69 1800 
10022.87 180410181.38 180410219.87 l80210305.65 180210358.49 1806 

Bank Sra :  Lsfr Right Lengihs: Leff  Channel Right C o e f f  Conir .  Expan. 
9964.4110022.87 IS5  190 500 .1  . 3  

CROSS SECTION RIVE?: PBIadlre Wash 
REPTH: Reach 1 BS: 1 . 6 5  

INPUT 
Description: 1.65 
SiatlOn Eleva txrn  Data nuns 11 

sfa slev era 5ta  lev 5 t a  ~ l e v  ~ t a   lev 
9893 1806 9901 180'1 9909 1802 9911 1800 9923 1798 
9971 1797.8 9988 1791 10012 1796 10020 1798 10213 1800 

10273.1 1802 

Bank St.: Left Rxght L~ngLhs: L e f t  Channel Right C O e f f  Contr. Expan. 
9971 10020 600 600 5 7 5  .1 .1 

CROSS SECTION RIVER: Paradise Wash 
REIICH: Reach 1 RS: 1 . W  

IllPUT 
Description: 1.54 
Sc.tion EieYaLlon Data n m -  21 

sf* EI-Y s t  E I ~ U  sea sta ~ l c v  ~ t a  ~ l s v  
9735.34 1796 9972.06 9986.03 1192 9993.93 1190 10012.3 1790 

loll10.15 179210029.59 179210121.C3 119~10160 .57  179010181.51 1792 
1 0 1 8 S . 0 6  179410495.09 179410533.57 1796 

Hanning'r n valves n"m= 3 
I r a  n Y ~ I  S L ~  n v a l  sta n Val 

9735.34 .055 9986.03 .0310020.15 .03  

eanx st.: L e f t  ~ i g h c  ~ e n p m s :  Left channel Right cneff contx. Expan. 
9986.0310020.15 400 400 400 .1 . 3  

CROSS SECTION RIVER: paradise wash 



WCH: aeacn 1 R5: 1 . 4 6  

INPUT 
2escrspti.n: 1.46 
Station Elevation DsCa nun- 16 

s t a   lev sla Elav sra   lev s r a  
9120 1794 9455 I792 9665 1 9685 

9885.29 1792 9920.09 1794 9073.03 1788 9983.48 
10028.33 178610038.59 1788 10039.2 178810295.57 
10328.92 1793.96 

Yannmg's n Value3 n u -  1 
sf- n v.1 st. n Val st. n val 
9420 .055 9973.03 ,031003B.19 055 

Bank St. L e f t  RlQht Lengths Left  Channel Rzqhi 
9973 0310038.59 260 500 670 

lef t  Levee StatLon- 9885.29 Elcuation- 1799 

CUOSS SECTION RIVZR: Paradzse wash 
R W H :  Reach 1 RS: 1.37 

,US,,, 
hrrcripeion: 1.37 
station ~ieuation Data nun- 24 

sta  Elev s i a  Elev s t a  Elev s t a  
93&5 1792 9385 1790 9440 1788 9490 

9806.04 1788 4906.97 1788 9865.72 1786 9866.07 
9886.27 1784 9951.84 1184 9918.87 1784 9968.7 
9990.03 178210020.16 178610055.46 178610057.12 
10069.72 1?8810181.45 178810258.34 179010103.11 

Man"m.7'1 n v.1ues nun- 3 
St i l  n Val 51. n Val Sfa n V a l  
9345 .055 9958.87 ,0310020 48 .055 

Bank sea Lefr Rlghr ~engths. Lefr Channel k g h t  
9958 8710020 46 570 500 430 

CROSS SECTrOn RIYER: Parad1.c Wash 
RfACH: Reach i R5: 1.27 

INPUT 
Descrxption.  1-27 

station ~1eva:ion D.?. nm= 1s 
s t *  El." 5 t a  Elev S t a  Ele" st. 

930.73 l78a 9366.76 1786 9 1 8 7 . 7 2  1784 9788.51 
9960.65 iiQ8 99E9.08 1781 9469.12 1782 9988.65 
1 0 1 1 . 6  l??Sl0012.22 117810057.73 178210058.84 
10171.13 l784lOi05.64 118810206.31 1788 

uannlnrl'r n value= num- 3 
St. n Val S f *  n Val s t a  a Val 

9347.73 , 0 5 5  9969.12 .0310057.73 -055 

sank sta: Lett i w h f  lengths: Left channel .?ight 
9969.1210057.73 390 350 320 

CROSS SECTION RIVER: Paradise Wash 
BULCH: Reach 1 RS: 1 . 2 1  

INPUT 
DeScffpr1.n: 1.21 
Statlo" EleriaLlan Dsta num- 2 7  .- 

J f a  Eiev St.  Llev S t a  Elev Sia 
9121 1784 9 1 4 0 . 2 3  1780 9538.2 1780 3495.38 

9801.71 1780 9802.59 1780 9835.89 1180 9836.44 
9 8 8 6 . 5 1  1182 9977.68 1780 9982.64 1778 9983.14 

10013.85 11761002U.25 ,778 10020.6 117810096.24 
10131.11 178210206.15 1784 

nann~ng's n vaiues n u -  3 
st* n Val Sts n v.1 St. n "21 

9421 ,055 9983.14 .03 10020.6 -055 

Bank ST.: l e f t  Right Lenplhs: Lett Channel Right 
9983.14 10020.6 400 440 450 

CROSS SECTION RIVER: Paradise Wash 
RERCB: Reach 1 RS: 1.12 

INPUT 
Description: 1.12 

5tat10n ~ievalion Data n u -  23 

Elev 51. 
17BO 9334.29 
1776 9547.35 
1778 976#.83 
l77'110002.9P 
1782 

Elev st.  lev 
1784 9960.27 1184 
1178 3989.09 1118 
118210169.81 1784 

El*" St. El." 
1780 9314.65 1778 
1776 9660.25 1776 
1780 9764.91 1780 
i71210010 59 m 2  

Mdnaing's n valves nun- 3 
St. n V a l  S t a  n Val s ts  n "8 



Bank S t a .  l t f t  ~ l g h t  ~enpcha   eft channel u q h t  corrr contr. ~ x p a n  
9943.4610023 31 320 420 470 .1 . J  

CROSS SECTION RlYER: Paradise Wash 
RUCH: Reach 1 h6: 1.04 

INPUT 
Dercrzption: 1.04 
Station Elevstlon M f a  n w -  13 

SCa Elev Sta Elev St .  Elev S t a  Elev St. Eiev 
9 3 . 4  n78 9371.07 1 1 7 8  9517.56 I774 9547.s4 1774 9676.69 I774 
9678.18 I774 9732.85 1772 9985.5 1772 9991.67 177010013.58 1770 

10D29.11 177210053.67 h7610108.41 1778 

Bank st.: Left Right ~engrhs: Left channel Right coeff contr. rxpan. 
9985.510029.11 500 800 300 .1 .3 

CROSS SECTION RIVER: Paradise Yaah 
%EACH: Reach 1 RS: 0.95 

INPOI 
Description: 0 . 9 5  

Station Elevation Data n m -  13 
Eta E l e Y  518 Eiev S f a  Elev SCa Elev Sfa Elev 

9590.3 1774 9590.4 17?4 9698.06 1772 9688.13 1772 9982.32 1772 
9984.49 17709906.7'1 116810001.77 176610019.78 176610036.54 1168 

10010.19 177010159.61 117210232.27 1774 

Benk s t a :  Left R W ~ Z  ~engths:   eft channel ~ i g h t  coeff cant i .  P ~ ~ ~ ~ .  
9981.4P10070.19 250 211 310 - 1  .3 

CROSS SECTION RIVER: Paradise Wash 
RULCH: Reach 1 X6: 0.89 

INPUT 
oescnprron:  0.89 

i tatran Eleuatlan Data n M =  11 
SLd EleY St* EieY S f a  Elev Sta Elev iita Elev 

P S B 2 . Z i  I772 9 5 8 2 . 3 5  : i i 2  9640.11 1770 9921.21 1770 9981.01 176" 
9985.ii 17iilDDO9.53 116110018.11 176610021.63 116810163.03 171 

10210.56 1772 

Bank S r a :  L e f f  Rwht  Lengths: Leff Channel Right meff confr. ~xpan. 
9981.0110021.69 520 500 4 8 0  . 1  . 3  

CROSS SECTION RIVEL: Paiadl re  Mash 
RULCB: Reach 1 RS: 11.80 

INPUT 
Dencrlpilon: 0.8 
StaCion ElauaLion Daia numn 10 

st i l  rlev sva E l e ~  S C ~  Elev S f a  Elev ~ t a  ~lc. 
9593.82 1168 9646.26 I766 9185.19 1766 9982.11 1764 9989.01 1762 
10010.62 176210020.71 1764 10104.6 176410291.13 I766 10321.7 1768 

nann~ng'a n values n u -  3 
St& n Val St. n Y.1 s t a  n Val 

9593.82 , 0 5 5  9982.14 .0310020.71 ,055 

Bank St.: Lett Right Lengths: Left Channol Rlght Coeff Confr. Expan. 
9982.1410020.71 420 350 330 .1 -3 

CROSS SECTION RIYER: Paladise laah 
REIICH: Reach 1 RS: 0.72 

INPUT 
DBSCriDtlon: 0.72 
starlon Elevarlon ~ a t a  nun- 

5 t a  Elov Sra Ell" 
9396 1 1 6 6  9427 1764 
9682 1760 9721 1758.5 
9978 1160 9988 1158 

10106 1764 10141 1766 

n--k sea  eft ~ l g h t  Lengths Left Channel ~ ~ g h t  coaff contr moan. 





IWPW 
Description 0.17 
- r a t i o n  Eleva t ion  ~ a t a  n m -  12 

S f a  1 St. E l e v  Sf2 El*. S i a  Elev  St. Elev 
9957.91 1740 9971 51 1734 9980.5 173210003 82 173210022.71 1731 

10084 24 113610128 4 9  173810423.55 173810511.08 113610520.92 1736 
10528.63 173810535 83 I740 

nannlng', n v.1uer nm- 3 
St. " Val St. n ".I sr. n Val 

9957.91 ,055  9974 5 1  .0310022.71 ,055 

Bank sta :  Left Right Lengths: L e f t  Channel Rlpnt coeff conti. ~ x p a n .  
9974.5110022.71 225 225 200 .l .3 

CROSS SECTION RIVER: ~axadise Wash 
R U C H :  Reach 1 R J :  0.13 

IMPW 
Description: 0.13 
station Elevation ~ a t a  n w -  B 

Sia  lev St .  Eiev S t a  E1.v s t a  Elev $fa E I ~ Y  
9952.71 1738.99 9 9 7 8 . 4 1  173d 9388.05 17321001P.25 173210047.54 1731 
10172.1 1736 10543.1 173610553.61 n 3 s . 9 9  

Mannmq'a n Valves  nm- 3 
S t a  n v a l  S t a  n Val  s t a  n val 

9952.71 ,055 9978.41 ,0310047.54 , 0 5 5  

~ a n *  sta Left Rlqnr ~engtha Left channel Right cocff c ~ n i r  ~ x p a n  
9918 41110047 5< 4 2 1  390 4 6 1  . I  3 

CROSS SECTION RIYEK: Oarildlbe wash 
R U C K :  Reach 1 RS: 0 .04 

INPUT 
Dercr i~ t lon:  0.0, 
StaL~an Elevaflon Data n m =  i l 

S t a  Eiev sts l l ev  s t a  Elev  Sta Elev  s t a  ~ l e r i  
9680 1738 9765 l734 9850 1132 99a6 82 1731 9970 1 5  n3o 

9991 4 1  172610018 18 172610032 2 2  113010090 01 173210255.73 1716 
10219.91 1738 

xanninq's n values "urn= 3 
sra n Val sra n v a l  s t a  n vs; 

9680 , 0 5 5  9970.15 ,0310032.22 ,055 

l m r  sta: Left Right lengths: Left channel  ~ x g h r  coetf caner.  EX^^". 
9870.1510(13i.*Z 0 0 0 .1 . 3  

Rl"er:Dererf K i l l .  Was 

Reach 1 0.99 
Reach 1 0.90 
Reach 1 0.B: 
Reach 1 0 . 7 2  
Reach 1 0.64 
Resch 1 0.56 
Reach 1 0.48 
Reach 1 0.40 
Reach 1 0.386 
Reach 1 0.31 
Reach 1 0.22 
Reach 1 0.19 
Reach I 0.09 
Reach 1 0.04 

Rluer'Apache Vsrh 

 each ~ ~ u e z  s t a  n l  

Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach i 
Reach 1 
Beach i 
Reash 1 
Leach 1 
Reach 1 
Reash 1 



Mach 1 
Reach 1 
Reach 1 
RelCh 5 
Reach 1 
Peaoh 1 

*each 1 
Reach 1 
Reach 1 
Reach 1 
RC.rEh 1 
Reach 1 

Reach 1 
Reach 1 
REach 1 

Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach I 
Leach I 
Reach I 
Reach 1 
Reach 1 
k e w h  1 
Reach , 
R e a h  1 
Reach 1 
Reach Z 
Beach 2 
Re** 2 
RCOCh 3 
Reach 3 
Reach 3 
Reach 3 
Reach 3 
Reach 3 
%each 3 
Reach 3 
Reach 3 
Reach 3 
Reach 3 
Reach 3 
Reach 3 
Reach 3 
Reach 3 
Raach 3 
Rlfach 3 
Reach 3 
Reach 3 
Reach 3 
Reach 3 
Reach 3 
Reach 3 
Reach 3 
Reach 3 
Rsach 3 
Reach 3 
Reach 3 



Reach 1 
Reach 1 
?.each 1 
RI.Ch 1 

Reach 1 
RCMh 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 

Reash 1 
Reach 1 
Rsach i 
Reach 1 
Reach 1 
Reach 1 
Reach i 
Reach 1 

S W Y  OF REACH LENGTHS 

River: Desert Wxlls Was 

&ash nluer sra  

Reich I 
Reach 1 
Reark 1 
Beach i 
Reach 1 
Reash 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 

Reach 1 9.02 
Reach 1 7 98 
Reach 1 7 . 8 9  
Reach 1 7.84 
Reach 1 7.74 
Reach 1 7 65 
Reach 1 7.55 
Reach 1 7 4 6  
Reach 1 7 36 
Rcrch 1 7 . u  
Reach 1 
Rcach 1 
Reach 1 
R I a r h  1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 

channel Rlght 

Channel Right 

235 245 
465 520 
300 220 
500 425 
500 $75 
500 470 
500 480 
500 510 
446 0 7 0  
594 410 
500 520 
500 500 
437 470 
529 560 
495 400 
390 350 
290 290 
430 4 3 0  
315 355 
450 360 
390 350 
4 6Q 430 
360 150 
445 435 
498 510 
400 315 
380 380 
540 570 
440 320 
345 320 
450 450 
500 500 
375 425 
500 480 
310 300 
352 355 
300 310 
355  340 



Reach 1 
Reach 1 
Reach L 
Belch 1 
Reach 1 
Reach 1 
Reash I 
Resch 1 
Reach l 

Reach I 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Beach 2 
Reash 2 
Reach 2 
Reach 3 
Reach 3 
Peach 9 
Reach 3 
Rsarh 3 
aeacn 3 
Reach 3 
Reash 3 
R<.ch 3 
Reach 3 
Reach 3 
Leach 3 
Reach 1 
Reach ? 
Reach 3 
Reach 3 
Reach 3 
Reach 3 

Reach 3 
Rcsch 3 
Reach 3 

River: P a r a d ~ r c  Wash 

Reach RlYC* 5f.. 

Reach 1 2 23 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 

Channel slghr 





Reach 3 
Reach 3 
Reach 3 
Reach 3 
Reach 3 
Reach 3 
Reach 3 
Reach 3 
&each 3 
Reach 3 
Reach 3 
Reach 3 
Reach 1 
Reach 3 
Reach 3 
Reach 3 
Reach 3 
Reach 3 
Reach 3 

Reach River 5ra 

~ e d c n  1 2 23 
Reach 1 2 . 1 4  
RaIICh 1 
Rezch 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 

Profile avtpvt lrble - standard 1ab1c 1 

R1V.r Reach River S t a  Q Telal Nln Ch El 
Ic fs l  l f r l  l i t 1  

Paradise Wiiah Reach 1 2.23 1010.00 
Paradzre !dash Reach 1 2 14 1010.00 

E.G. Slope 
I€L/.,I 

1830.45 
1826.32 
1822.73 
1818.11 
1813.16 
1809.13 
1804.10 
3799.56 

Top Wldth rre& I Chl 

Paradale Wash Reach 1 2 07 
Paradise Vaeh Reach 1 2.00 
Plirl)dl(ia Wash Rc-ch 1 1.92 
Paradise wash Reach 1 1.83 
Paradise Wash Reach 1 1.75 
Pa~adxss Mash Reach 1 1 65 



~arad%se warn ~ c a c h  1 
Paradise Wash Reach 1 
Paradlre Wash Reach 1 
Paradlre wash Reach 1 
Paradise wash Reach 1 
Paradise Yarh Reach 1 
PllrLldlSe wash RaaCh 1 
Paradise wash Reach 1 
earadl,e Wash Reach 1 
P*radise wash Reach 1 
Paradlre Warh Reach i 
Paradxre Y.Sh R p . 0  1 
~ a r a d l s e  m a n   each 1 
PaIadCIIse Y..h Reach 1 
Paradise Wash n e a t h  1 
Paradise Wsah Reach 1 
Apache wash Reach 1 
-ache wash Reach l 
-ache "ash Reach 1 
Apache Wash Reach 1 
~ p a c h e  maan m each 1 
*ache Wash Reach 1 

Xpachs wash Reach 1 
lipache isash Reach 1 
Apache wash Re*& 1 
Apecna wash Reach 1 
Apache Bash Reach 1 
Amache Wash Mach 1 
Apecne wash  each 1 
Apache Wash Reach 1 
Apache Wash Reach l 
Apache Wash Reach i 
Apache wash Reach l 
iipdche "ash RB.Ch 1 
Apache Wash Reach 1 
a ~ a c h e  Hash Reach 1 
lipache Wash Reach l 
Apache wash Reach l 
Apache Wash Reach 1 
apache Hash Reach i 
Apache Wash Leach l 
Apache Wash Reach 1 
Apache Warh Reach l 
ADache wash Reach 1 
Apache wash ~ e s c h  I 
*pacne Wash Reach l 
*ache Wash Re.& 1 
apache Wash Reach 1 
Apache wash Reach l 
Apache Wash Reach 1 
Apache Wash Reach l 
Aoache Wash Reach 1 
Apache Wash Reach 1 
Apache Warh Reach i 
*acne wash ~ o a c h  I 
Apache Wash Reach 1 
Apache Warh Reach i 
Apache ,,ash Reach l 
Apache *a& Reach l 

+*me was" &each r a ii 
-a'". *a," rrcacn 2 2 .' 
Apache Ud3r Reach 2 : (7 



Anrche Wash Reach 1 
Apache waah Beach 3 
Apache Yarh Reach 3 
Apache l aah  Reach 9 
Apache **ah Reach 3 
Apache *ash Reach 3 
RDaChC Wash Reach 3 
&..en* Y l l h  Reach 3 
Apache Wash Reach 3 
Apache Mash Reach 3 
Apache W.$h Reach 3 
Apache wash Reach 3 
Apache wash Reach 3 
m c h e  Wash Reach 3 
Apache wash Xea* 3 
wilche wash aeacn 3 
Apache wash leach 3 
Apache Y..h Reach 3 
Apache wish Reach 3 
Apache wash hesch 3 
iipiche "sah Reach 3 
Apache Haah Reach 3 
Apache Wash Reach 3 
Apache Wash Reach 3 
Apache wash Reach 3 
Apacha wash ~ e s c h  3 
Apache wash Reach 3 
Apache wash Reach 3 

DerFrr RlllS was Reach I 
Otlerf HlII5 Was %each 1 
Desert Hills Was Peach 1 
"esert "111s was Reach 1 

. I W M P  WIWIINGS iWD NOTES 
Errerr warnings and N M ~ S  f o r  Plan : EX-10 

R I V a r :  Desert H i l i l  I a r  Reach: Reach 1 RS: 0.99 P r o t ~ l e :  IO-ysar 
uarn194:The energy larr war gxeater than 1.0 :t 10.3 ml. between t h e  current and previeus crass %eccian. r h i s  m y  lndicare  

the need t a r  addi t ional  cross scctlan.. 
River: ~ e s e r r  ~111s was %each: math 1 RS: 0.90 ~ r o f i l e :  10-yesr 

Warnin9:The ensrgy l a s s  uaa rjrsatei than 1.0 f i  10.3 .I. between t h s  cutlenr and preuzoua cross recrion. r h i a  may i nd i ca t e  
me need for add i t i ans i  crera recci~nr. 

Raver: Desert ~ l i i s  war ~ s a c h :  &each 1 RS: 0.81 ~ r o f i l e :  10-year 
Warnin9:Ihe energy loss w a s  wearer than 1.0 it 10.3 nl. between t h e  currant and pzcviou* c r ~ ~ s  sect ion.  This "OY indicate 

the need t o r  s d d ~ r i o n a l  cross sacr iahr .  
Ultier: Ueaerf H i l l s  war Reach: Reach 1 R5:  0 . 72  e m f i l e :  10-yeax 

uarninq:~he energy lose *as gteater than 1.0 f r  10.3 nl. bervcen the currenr and previous crafa sect ion.   his may md,care 
t h e  need f o r  add i r l on l l  sroas s o s t i ~ n s .  

~ i v e r :  ~ s s e r t  B i l l s  was ~ e a c h :  &each 1 US: 0.6a ~ r a t i i e :  lo-yea. 
Warnlnq:The energy CWat iM could not be balanced within the epsci f led  D 3 W r  of i t e r a t i o n s .  The prowram r s l ec t ed  the r a t e r  

~ U I ~ ~ C C  t h a t  had the least amount of srror befvssn computed snd uawncd values.  
warnlng:~he energy lorr war greater than 1.0 f t  10.3 nl. beurcen rbe cvrcnt  and prcvim. crc.3 aecrion.  his may i nd i ca t e  

the  need for rdd i f i ana l  cross saCtiqns. 
Warning:hirinq che rtanderd step i t e r a t i ons .  when the asswned water surface was rer equal ro c r i t i c a l  dapth, the calcui.tcd 

water su r f scc  c m e  back below = t i t i c a l  depth. This i n d i c e t u  t h a t  there  is  no< a va l id  s u b c r i t i c a l  answer. ?he 
pro4r.m defaul ted  t o  c r i t i c a l  depth. 

River: Oeserr H i l l s  War Reach: Reach 1 Rs: 0.56 Prof i le :  10-yeat 
Yarnln9:Ihe eneray equation c w l d  not be balanced within the spec i f i ed  mmber of i r e r a t ~ o n a .  The proprun se l ec t ed  the rarer 

surface t ha t  had t h e  l e a a t  w u n t  o t  error between computed and asslued valuas .  
na rn ing :~hs  energy lorn was qiEatsr than 1.0 it 10.3 a]. betvceh t h e  current and previous cross sect ion.  ~ h i a  m y  i n d i c ~ c e  

the  need fo r  artditi0n.l cross acoeim.. 
uarninq:hi r~ng the  rr*nd+M step i c s r a t i on r .  when the  aasumd warax surface was rcr equal t o  c r i t i c a l  depth. the  c a l c u l a r ~ d  

water $urtaee cane back belaw critical dapth. mis indlcateh  t h a t  t he re  i r  wt a va l i d  = u b u i r i c a l  ansusr. T ~ C  
program detavl ted  t o  c r i t i c s 1  depth. 

River: Desert Hi l l s  Was h a s h :  R-ch 1 RS: 0.18 Pro f i l e :  10-yew 
wrrnlnq:The snergy l o s s  van grea tb r  t h in  1 .0  f t  10.3 a l .  be2ra.n the  current end previova cross sect ion.  This m.y i nd i ca t e  

the  nted f o r  addi t ional  cross sect ions .  
River: Desert H i l l s  *at Reach: RaaSh I Rs: 0.386 Pn r r i l e :  lo-year 

W a ~ n i n q : D ~ ~ l d e d  f l w  S O . I P Y ~ O ~  for t h i s  cross-SFECID~. 
Yarning:lbe anerqy l e s s  war 7rlrcat.r than 1.0 it 10.3 nl. between the  current and p ~ a v i a w  crorl rectaon. Thie may i nd i ca t e  

rue need t a r  a a ~ ~ i o n a l  cross sect ions .  
River: Dsacrt Hills Yas Reach: Raach 1 Rs: 0.31 P ro f i l e :  lo-yaar 

Waininq:me energy equation could not be balsnscd *ifhi" the  spac i f l ed  number of icera t ion$.  The prognm se lec ted  the  warer 
s u r t a r e  t h a t  had We l e a s t  ~meunt  of  Ctror between computed and asswned values. 

wirnig:Tho energy l o l a  ual grcatci than 1.0 - f t  10.3 ml. between tha  currant and pzeviour cross sect ion.  This my i nd i ca t e  
the Deed for add i t i on l l  Cross SCCtlOnS. 

warnin9:Wing the  standard s t e p  i tezar ions .  when t h e  asnrmed wit-r surface  war s e t  equal to c r i t i c a l  depth. the c a l m l a t a d  
water su r f ac s  cam* back b e l o r  01i t ica l  depth. This i nd i ca t e s  thee rnere is not a va l id  suberiric.1 answer. The 
pnogrul defaul ted  ro c z i c l c a l  depth. 

River: Desert H i l l s  -6 Reach: Reach 1 RS: 0.22 P ro t i l e :  10-year 



Ysinin9:Dividrd flow compuCed for this cross-section. 
River: D e a e ~ L  Wll13 was Reach: Rasch i RE: 0.19 Profile: 10-year 

Yarnin9:The energy equation cauld nor b= balanced rltnln the specified rider of itarstlons. ~ h c  program used cric~c.1 depth 
for the water eurfacc and continued on with ths calculations. 

Yamin9:Divided flow c w u r c d  fmr thl, crnrs-se*t1on. 
Yamlng:The conveyance ratio 1uprtre.m conveyance divided by downstream convcyancci is less thmn 0.7  or greater than 1 . 4 .  

rnzr nav iodiciitc the need for s a i t i ~ n i l  =roar ~ c c t i ~ n r .  
w a r n i n g : ~ G ~ ~ ~ ~ ~ ~  loas w a ~  greater than 1.0 ft 10.3 m). between the current and previous cross section.  his nay lndicare 

the need fox additional crass sacflon3. 
warning:~urmg the ~tandard step iterations. when the aasuard water surface war set equal t o  critical depth, the calculstta 

water aurfaca c m o  back belor crtiical depth. Thls indicates that there 1. not a valid subcritical a n s r e ~ .  The 
progzun defaulted t o  critical dsptb. 

Rlver: Desert  Hills Y a r  Reach: Reach 1 RS: 0.09 Prof i le:  10-ysax 
Hainln(l:Ths valoclty head has changed by more than 0.5 ft 10.15 nl. This may indicaie the need far additl0n.l cross sectionn 
Yarnlng:Tha conveyance ratio lupstream cOnveYance divided by domafrea. conveyencsl l r  less rhan 0.7 or gi.aLer than 1.4. 

This may indicate tho wed for additional crass section*. 
River: Desert HfilS W.3 Reach: Reach 1 85: 0.04 Profile: 10-year 

Warnln9:Ths conveyance ratio luprtrsam convsymce divided by d m s t r c a .  conveyance1 is less thin 0.7 or greater than 1 . 4 .  
?hi, may indlc.te the n.e.3 Lor .ddifi~".l crns, sectionr. 

~aining:~he cnrrqy loar war greater than 1.0 fr 10.3 m i .  between the currsnr and previous cross sectton. m i s  may indicate 
the need for additional croaa recrronr. 

R ~ Y D ~ :  lipache wash neach: ~ e s c h  1 RS: 8.02 Profilc: 10-year 
Ylm2ng:The energy cqvarion covld not be balanced vitnin the specified nunber of iterations.   he program v r ~ d  critical deprh 

for the water rurface and conrlnuad on with the calculations. 
warning;~iuided fiov computed for this cigar-section. 
warning-The energy loss was grsater than 1.0 fr 10.3 m l .  between the current end previous cross ssction. This m y  l n d i u t e  

the need for addltionil cross 3ectionr. 
YarninqiDuIlng the standard step i rerat ton* ,  rhen the assumed water  surface war set e w a l  to crlrlc.1 depth, the EalEulafed 

water svrfacz came back b e i w  crirical depth. Thin indicates that rhcre i. not a valid rubcritical ansuer. a he 
program defaulted to critical depth. 

River: Apache Warh Reach: Reach 1 R5: 7 . 9 8  Proflle: 10-year 
Haming:The energy equafl." could not be balimced "llhl" the specified nunber Of iteration$. The program used czitica1 depth 

for the water surface and continued an vlth the calculatxonr. 
Warning-The energy loss was greater than 1.0 ft 10.3 .I. between the current and prevmus cior. sectlo". =his may indicate 

the need for additional crors sections. 
Warnlng:During me standard step Iteraclons, w h m  the assumed water surface war s e t  equal to siitical depth, the calculated 

water rurface came back below cz~cical depth. rhir ~ndicares that there is not a valid svbcritiea~ answer. m e  
~ro(ixan,  defaulred t o  critical depth. 

Rlver: lipache Warh Reach: Ptsch 1 RS: 7.89 Frofile: 10-year 
Warnlng:Ihe energy equation could not be balanced vithin the specified nunber of irerstlonr. 1he pxogram used critical depth 

for the water rulface and c~ntinued an vlrh the calculatianr. 
waininq:~he energy lass was greater than 1.0 ft (0.3 ml. becvcen the current and prev~ous cross section.  his may lndicste 

the need for addltlonill c1o.s oeci,on.. 
Uilrnlng Uvrrng the standard step IrerafiOBl, rhen the assumed water surface war set equal to critical depth, the calculated 

water aurfsce came back below ;ilircal depth Thls lndlcates thar there ~e not a valld rubcrlilcal answer The 
Prsnran defaulted to crrtlcal decth . . . 

River: Apache Wasb Reach: Reach 1 R5: 1 . 8 4  Preflle: 10-year 
warn;nq:~he energy eqvatlen could not be balanced wlthin the specifled n-er ef iieratlonr. =he program used critical depth 

for the water surfmce and caatlnued an virh The c.lcuiafionl. 
wacnlng:~he conveyance rat lo  lvpstrearn conveyance d~vaded by downsirem conveyance) is less rhan 0.7 or greater than 1 . 4 .  

Th.4 may lndlcare ihe need for addltlonal crass sections. 
Wsrnxng:The energy lass war qrenier than 1.c f c  10.3 mi. between the current and prevlaus crass smctian. Thls nay ind~care 

the need far add1Liofi.l cross vectionc. 
Wdmin9:Durin9 the standard step iterations, when the assumed water surface war re: equal ro cilrical deprh, the calculated 

water surface cane back below critxcal depth. This indicates that there IS not a valld rubcrltical snruer. e he 
PrDg"' defaulted to cllfical depth. 

Rlver: Apache Wash Reach: leach 1 RS: 7 .74  Profile: 10-year 
Warning:lhs energy equation could nor be balanced withln the ~peclfied nuqber of iterations. The prosram vsed critical deprn 

for the water ouzface end conrinue4 on with the ca1cul.rl.n.. 
Warnln9:The energy lass was greater than 1.0 ft 10.3 ml. between the cvzrent and prevlour cross section.  his mi- indicate 

the need tor additional crass lectlona. 
Yarnlng:Durlng the standard step itcrarlonr, when the aalwsd water svrfare war ser equal to crltzcal deprh. t h e  calculated 

water surface cane back belau crltlcal depth. This indicates Chat there is not  a valid rubciit~cal answer. a he 
prosran defauiced to crirical depth. 

River: Wiichs Yalh Reach: Reach 1 RS: 7.65 Prafiie: 10-year 
WaIning:lhe e n e ~ g y  equation could not be balanced vithin The specified number of ~tcrationn. n ha progrsn used critxcai depth 

far the water surface and conrlnuad on wlth the calculations. 
Wsm1ng:The energy 1033 w a r  greater than 1.0 fr 10.3 171. beeween the currenr and prev1.u. =rase section. ~ h i a  may ~ n d l c a t ~  

the nee* ror additional crol. .ection.. 
W*rninrl:Duzing the nfandard step iterations. *hen the assumed water avrtace was set aqua1 to crirlcal depth, the calculated 

water surface came back below crlrlcal depth. This indicates that there xs not a valid rubcrillcal answer. The 
program defaulted to ciirlcal depth. 

Elver: -ache Wash Reach: Reach 1 RS: 1.55 Profile: 10-year 
Wlmlhg:The energy equation could not be balanced vithln the specif~sd number of Iteratrons.   he program used critical depth 

IOI the warex aurfaca and cmrlnvad on w i t h  the ca1eulatim.m. 
warnzng:The energy loss war greater m a n  1.0 ft 10.3 nl. between the currsnr enb prevl~us cra3s section.   his may mdicace 

the need for iddirianal cmsr sections. 
uarning:m~ing tha standard step iterations. vhen the asrmed *ate* surfact was set equal to crzrical depth, the calculated 

*direr surface came back below critical depth. This indicates that Lherc is not a valid subcritical answer. The 
program defaulted ro critical depth. 

Rlver: lipache wsrh Reach: ntach 1 RS: 7 . 1 6  Profile: lo-yaar 
warnlng:The energy equation could nor be balanced within the spcclfied nunber of lrerations. The pragrm used critie.1 depth 

for the water surface and conf1n"Ld on "ith the calculallo",. 
warn1ng:The energy loss u r s  greater rhan 1.0 ft 10.3 s l .  between the current and previous crors section.  his may indicate 

the need for additional croaa sections. 
warnlnv.milng the standard step iterations. vhen the assumed vater rurfacc war set equal t o  cratlcal depth, the calmisred 

water surface came back below criilcal depth Thlr Indicates that there is not a valld $ubcriticsl answer The 
oroerauo defaulted t o  critical deoth. . . 

River: Apache wash Reach: Reach 1 RS: 7.36 Proflla: lo-year 
Yarnin9:Ihe energy squation could not be balanced within the specified rider of Iteration=. The program used crlt~sal depfh 

for rhe water surface and continued on v l C h  The calculations. 
Yarnln9:The Velocity head has changed by M I L  than 0.5 ft 10.15 ol. This may indlsate  the ncsd for additions1 cross sections. 
~ a r n m g : ~ h e  energy 10.s was greater than 1.0 it 10.3 m i .  between tnc current and previovr croas rectlon. ~ h i r  may lndicare 

the need tor *ddlti.".l cross recfionl. 
Warnin9:D~ring the standard step iterstLon=. when the a a s w d  water 3urfacc war set equal La criticel depth. the calculaied 



r a c e r  surfase SME back below CriLlNl depth TDlr indJcaCer that there is not a valid rubcrir~crl answer The 
D l W I M I  dBf."lted to crltlral d-th ~ ~ ~ - -  --. -~~ 

Qlver: hpbch; Wash Reach: Reach 1 RS: 7.28 Profile: 10-year 
Wsrnln9:Tha v e l o c i t y  head has chansed by more than 0 .5  tt 10.15 nl. =hi. aav indicate fhc nerd for addiflonal cross scctxens. ~~~~- ~~~~-~~~ 
Ylming: lhe  enexgy loas was greater than 1.0 fC 10.3 .I. between the =urrent'*nd previous crors secflan. T h l r  M y  indicate 

the need for add2rionel cross sections. 
River: Apache Wash Reach: Reach 1 RS: 7.17 Profile: 10-year 

Wamlng:Tbe energy equation could nor be balanced rlthin the 3pecified nmber of iterations. The progra. w e d  critical depth 
for the W ~ L C I (  surface and continued on with the caiculationa. 

warnmg:~he energy loas was greater than 1.0 ft 10.3 m). betr~en the curxent and prcuimus cross sectian. 7h.s . u y  indicate 
the need for addirtanal cross smcti0r.s. ~~ ~ 

wnrning:Durlng the rtanaard step iteration=. when the assumed r a r e r  surface uaa set spvai to critical depth, the caicciated 
rater surface came bast belev critical depth. Thir indicates that there is nor a valid aubcclrlc.l anrrer. ~ h c  
O I O ~ I ~ ~  defaulted to sritxcal denth. ~. 

P.iveri '#ash Reach: Xcach 1 RS: 1 . 0 8  Profile: 10-yosr 
warnin9:Thc energy lor3 r s s  greater than 1.0 tt 10.3 ml. antreen the current and previous cross rect~on. 

the need for addrtion.1 cr0.s reciion*. 
Rluer: hpachs wash Reach: ~ e a s h  1 Rs: 6.98 profile: 10-year 

Warnin(i:The energy IDIS *as greater than 1.0 f t  10.3 m i .  baPern the c u ~ ~ e n l  and previus croa. aeciian. 
the need far addlri0n.l cross rectlon9. 

Rlusr: Apache R a r h  Reach: Reach 1 RS: 6.3 Prafilr: lo-year 
Ysrning:The energy equation covld not be balanced within the specified numbs. of itsrationa. =he progrm 

I Y T ~ ~ C P  that had the lsast mount of error batwccn computed and aasuncd values. 
Wilmlng:The energy loss Was greater than 1.0 ft 10.3 m l .  batvaen the current and previous cross asctian. 

the need for additional crass sections. 
u a m i n ~ : m r i n g  the standard ntep iteratlcns. when the assumed water surface was set equal to critical dtpm, the caicuiared 

warer surface cane b ~ c k  below critxal deprh. ~ h l s  indicate. that there is nor a valid rubcriticm~ answer. me 
pzogrm defaulted t o  crirlcal depth. 

River: hpache wash Reach: Reach 1 RS: 6.8 Profile: lo-year 
Warn2ng:The energy aquatlon could nor be balanced within the npecxfisd number of iterations.  he progran used critical depth 

for the water surface an* continued on Wlth the calculaflonr. 
warn~ng:~he energy loss raa greater than 1.0 ft 10.3 n). between the current and previous cxoss rccrzon.   his my indicate 

The "red far  addit2ona1 c iaas  sections. 
Wlrning:During the siandaid step lieratinn*, when the assumed water surface was set equal fo c~irical depth, the calculated 

warer su~foce cane back below critical depth.  his zndicatar that there i s  not s valid rubcritical answer. me 
program defaulted to critical depth. 

~ l v e r :  ~pache wash ~each:   each 1 ~ 5 :  6.11 Profile: lo-year 
Yalnln9:The energy loss war greatel than 1.0 ft 10.3 mi. between the current and prsviovr cross 3ecfion. ~ h x s  may indrcafe 

the need for additional cross section.. 
R~ver: lipache wash Reach: Reach 1 RS: 6.63 Profile: lo-year 

Yarning:~he energy equation could not  be balanced with>" the 3peciflrd nvnber of iteration.. me progran used crif~cal deprh 
for the varer surfsce and canrlnusd on wxm the calculat~ons. 

Wainin9:Ihe energy loss was qrearel than 1.0 fc 10.3 mi. between the current and prcvloua cross section. rnxs may ind~caie 
the need for addlrlonal crass secrianr. 

Warning:During the standard step Lteratlanr, -hen tne assumed water surface was s e t  equal to critical depth, rhe calcuiated 
water surface came back balav critical depth. Thle indicates that there i r  not  a valid subcritlcal answer.  he 
progrm defaulted to critical depth. 

River: Apache Wash Reach: Reach 1 RS: 6 . 5 8  Profile: 10-year 
narnlng:?he energy equat~an could n o t  be balanced wthin the specified nvnbcr of iterations. ?he program selected the wafer 

surface that bed the least amount Of error between computed and assumed value.. 
Warning:The velocity head hao changed by more than 0 . 5  ft 10.1: m ) .  This nay indlcare the need for add~tional cross sections. 
warn~ng:~he energy loss was greater than 1.0 rt 10.3 between the current and previous crors secrxon. =his m y  mdisate 

ihe need t o r  additional cro*. sections. 
warnlng:uvring the standard atap itsratlanr, vhen the assumed water svrface war set equal t o  critical depth, the celcvlated 

rater surface came back below critical depth. Tnrl indicates Char m e r e  i s  not a valid subcrltisal answer. a he 
program defaulted t o  crltxcal depm. 

River: Rpachs Wsrh Reach: Reach I RS:  6.5 Profile: 10-"ear 
uarims:rhe enersv loss was grearsr than 1.0 ft 10.3 .I. b&ueen the current and previous cross rectimn. T ~ L S  ray indicate 

the need for additional cross rectianr. 
R~ver: apache wash Reach: Reach 1 R5: 6.13 Profile: 10-year 

Warnin9:The energy equation could not M balanced within the specified number of iterations. rhe proqram used cr$ticli depth 
for the water surface and continued on urrh the c a ~ c u ~ a ~ i o ~ ~ .  

U=mAng:rhe anargy loss war greater thsn 1.0 ft 10.3 m i -  becveen the current and P ~ L V ~ O Y I  cxoss section. ?his may ind1c.t~ 
Lhil need tor additional crass scclianr. 

Harnln9:During the siandaxd step iterations, vhen the a s r w e d  water surface w a r  set equal t o  critical depth, the calculated 
water surface eaae bacX below critical depth. Thir indicsres that  there 1s not a valid subciitisal answer. ~ h c  
proqran defaulted ra critical depth. 

River; Ap~cha wash RFach: Reach 1 RS: 6.32 Profile: lo-year 
Waining:The energy lorr war greatex than 1.0 ft 10.3 m1. between the current and previous cro.8 aecrzon. ~ h i r  m y  indicate 

the need for addirional ci0.s secriont. 
River: Apache Yesh Rsach: Rsach 1 RS: 6.25 Profllc: 10-year 

Yarning-The energy squatlon could not be balancad within the specified number of iterations. The program selected the warsr 
s~rface that had the leest amount of error between computed and asavncd vaiue.. 

Warnin9:Thc energy loss *as greater than 1.0 ft (0.3 m). betvaen the c u r i e n ~  and piavlovz cross section. rhia may indicate 
the nerd for addlfi.n.1 cro,. sect,on.. 

Wirning:miing the standard step iteritianr. when the assumed rater suxface r s s  set equal t o  critlcdi depth. the calcvllred 
water suzfa~e cam* back heiov critical depth. This indicates that there is not a valhd aubcritlcal ansue.. a ha 
progrmm defaulted LO critics1 dcprh. 

River: Apache Yarh Rsach: Reach 1 RS: 6.16 Profile: 10-year 
Warnlng:The energy equatlan could not be balanced vithln the specified number of iterations. The progra. used c r ~ t i c ~ l  depth 

for the water surface and continued on with the calculations. 
Wamin9:Divided flow conpofed far this cross-section. 
h'aznxng:~he energy loas war greater than 1.0 f t  lD.3 m i .  between the currcnr and previous cross section. ~h.3 may indlcare 

LhE need fer additional cross section.. 
*azninp:mrinq the Jrandard step itexation=. when the arrumed varer surface was s e t  equal to critical depth. the calculated 

varer rurface came back below critical depth. This indicates that there is not a valid rubcritical answer. ~ h c  
progrm defaulted Lo critical depth. 

~ i v e r :  hpache warn Reach:  each 1 RS: 6.03 profile: 10-year 
Ysrnin9:The energy i0.a was greater thsn 1.0 I t  10.3 mi. h t u e t n  the currenr and previous cro.8 aectlon. ~ h i a  may indzc*te 

chc need for additional cross rcctions. 
~ i ~ r :  -ache mash acach: naach 1 RS: 6.01 Profile: 10-year 

Yarning:Divided Ilov computed for this croas-section. 
Warn2ng:The conveyance ratio iupsrrom conveyance divided by downstream conveyan-) i, less than 0.7 or greater than 1.4. 

This nay indicate the need for additional croas sections. 
Yarn1ng:The energy loss *a* gresrcr m a n  1.0 f t  (0.3 mi. berueen the current and previous cross sec~lon. ~ n l r  may indicate 



the need tor .dd,iionll cross ..ct,ons. 
R1ver: apache Hash Reach: Roach 1 RS: 5.92 Profile: 10-year 

W=rnmg:~ivided f l o ~  c w u r a d  for this craas-sccrian. 
warning:~he conveyance ratlo lupsr ieu .  smveyance aimibcd by dowwtream conveyance) is less than 0 .7  or greater than 1.4. 

Thl* may indxcate the need for addit,.nal cross sections. 
nainmg:rhe energy loar r a a  greater than 1 . 0  ff 10.3 11. between the current and previous crass secrxon. ?his may lndlcata 

the need for additional cross lecrlons. 
River: apache wash ~each: R ~ s c h  1 RS: 5.83 Profile: lo-year 

warning:The cnsigy equation could not be balanced within the specified number or iterations.  ha program used critical dcpth 
lor the !darer surface and CDntlnUed on with the calculat~ona. 

W.rning:The energy i o r s  was greater than 1.0 tt 10.3 ml. between the current an6 preaious crorr section. Thir nay indicare 
tt,e need for .dditi.".l cro,. ..ction.. 

marninp:mrtng the standard *rep iterations, -hen the assumed water surface was set equal to critical depth, the calculated 
wafer  surface came back b e l w  crltical depth. This indlcarea that there is not s valid subcritlcal answer. The 
PrW1U dafaY1Zed t o  CritlCll depth. 

River: Apache wash Reach: Reach 1 RJ: 5.76  Protilc: 10-year 
warning:~ne energy equation could not be balaaoed within the ipecif~ed number of iterations. =he prmgrm used critical depth 

far the va~ar 3urfacc and continued on ultn the calculation.. 
Wmrnlng:Divided flow coslputed lor this cross-seceion. 
Yarnin9:The energy loss was grei)r=r than 1.0 ft 10.3 - 1 .  between the current and previous cross recrlon. ~ h x r  moy indicate 

the Deed for additional cross sections. 
warning:mring the standard step itsrationr, uhan the mrsmed water surface was set equal to critical dspth, the calculated 

water auxfscc came back below crltical depth. This indicates that there is nor a valid rvbcrirlcal answer. 
program defaulted to crirfc., depth. 

River: %ache wash neach: Reach 1 RS: 5.66  ~rofile: 10-year 
warning:rh. energy eqvatlon could not be balanced vithxn the specified number ot  rterarions.  he program used critical depth 

far the water surface and continued on vltn the calculatians. 
Warning:Dlvlded flow computed for t h i s  cross-section. 
warning:~he velocity head has changed by more than 0.5 fr 10.15 m i .   his may rndicate the need for sdditionsl crosr sections. 
waming:~he energy loss was greaiei rhan 1.0 ft 10.3 m l .  hetween ?he current and previous crorr saction. s his may indicate 

the need for addit2onal cross aecrlons. 
Yarn~nq:Durlnp ths standard step lteraiions, vhen the a9lmed water  svrfaca was set  equal to crxtical depth, the caiculafed 

water surface sane back below critical depth. rhls mdicates rnar there is nor a valid subcxiticai answer.   he 
pz04ram defaulted t o  crltical depth. 

Rawer: apache Wash Reach: Reach 1 R5: 5.64 Profile: 10-year 
Warnln9:Thc energy loss uati greater than 1.0 it 10.3 ol, berween the current and previous cross rection. Ihlr may indicate 

the need for ~dd,L>O".l cros .  sections. 
River: apache Wash Reach: Ranch 1 RS: 5.51  Profila: 10-year 

Warnlng:The energy equation could not be balanced vlthin the specified number of iterations. The progian, u-ed crltxcal depth 
for the water  rvr f rce and continued on with the calcuiations. 

warnxng:~he energy 103s was greatex than 1 .0  ft (0 .3  nu. between the current and previous cross s e c t ~ o n .  ~ h x r  may ind icate  
me need for additlane1 CT-5 P ~ C ~ ~ O D S .  

~arning:~ur~ne the arandard s t ep  irerailons, when the assumed water ovrtece set aqua1 ra crlricoi deprh, the calculated 
Yarer rurrace cane back below critlcal depth. Ihxr indicates that there i r  not a valid subcrltical answer.   he 
program defaulted t o  Crlflcal depth. 

~ l v e r :  Apache wash *each: Beach 1 RS: 5 . a ~  emfile: 10-yeat 
SarnLng:?he energy eqvarlon could not be balanced uirhln the ~Paclfied numbei of iterations. rhe progmm used crxtxcal depth 

for the water surface and continued an with the calcYlaLionS. 
Uarnln9:The energy lass war greater than 1.0 er 10.3 .I. between the current and prevlavs crosr section. This nay indicate 

the need for: -ddlrional cross Secrrons. 
Warnln9:UurinG the standard step Arcratinns, when trio assumed water surface war sot eqval to criflsal depth, the calculated 

water sufface came back below cxAClcal depth. Ihlr ~ n d i c a i e s  that there 2s not  a valid rubcirfical answer. 
procjram defauired t o  crlZlEal depth. 

R ~ u e r :  Apache Wash Reach: Reach 1 R5: 5.38 P~ofile: 10-year 
Warnlag:The energy equation could not be balanced ulrhln the opecifled number of iterations. =he program selected the water 

S Y r f r c e  Chat had ihe 1cllrt smounr Of error between computed and ..r"med "slues. 
warning:Ihe energy loss rill qreater than 1.0 ft 10.3 m1. bernen the current and previous cross section. ~ h i r  may indicate 

Che need for 8.dditlan.l cross aecczonr. 
Warning:During the standard step iteratlonr, vhen the assmed vseer surfa;~ was set  equal LO critical depth, the caicviated 

water suriaca cane bac* below crirical depth. Thrs indicates r n a i  there is nor e valid subcritical urruei.  =he 
vrirgram defaulted r0  Cl1tlC.l depth. 

R I Y P ~ :  lipache ussh ~each: Reach 1 RS: 5.31 ~rafile: lo-year 
Wain1ng:The energy equatlon could not be balanced within the specifled number of iteratlunr. The program used critical deptb 

lor the water 6urrdce and continued on with rhe celcular~ens. 
Warn1ng:The enetgy loss was greater than 1.0 ft 10.3 .I. between The curreor and prevlovs crorr sec21on. ~ h i r  may indicate 

the need for addlllonal sro.8 secrions. 
Uarninq:During the srandsrd step ~tcrsrians. vhen the arsmed water surface was ref equal to crlrical depth, L ~ P  calcvlated 

wafer surface cane back below critical depth. This ~ndicates that there is nor a valid subcrit~cal answer. me 
progmm defaulted in critical depth. 

River: apache Walh Reach: Reach 1 RS: 5.21  PI~lile: 10-yeax 
Warnrn9:Tbe energy equation could not be balanced vlthin the rpecified numbex af irerstimr. Fhe program used critical depth 

for the wafer svrfacc and continued on vith the calculations. 
Yarnln4:The energy 101s *as greater than 1.0 ft (0.3 mi. befuaen the cuxranx and previous cross section.  his may indicate 

the need for additlmal eroIs section%. 
River: apache Uash Beach: Reach 1 LS: 5.15 Proflle: 10-year 

Warnln4:The energy aquatzm could not be balsncsd within the speclfisd n w t i  of iterations. ?he program selected the 
surface that had the least amount of error bstvscn computed and nsrmad valuer. 

Warnlng:The energy loss war greater than 1.0 St 10.3 nl. between the current and previau. cross section. =his may indicate 
the need for additional cra.. s.ction.. 

narnlng:i*lnng the standard step iterations. when the ssrmed udrei rurface us. rer equal to critical depth, the calculated 
water rurface came back below crlticai depth. Thi, indicates that there is not a valid subciitlcal anarer.  he 
p r o g ~ m  dsfavlted to critical depth. 

~ofe: nultiple ciiflcal dcprhr were found ar this location. rhe c~iflcil depth vlrh the lowest, valid, water surface 
Yscd. 

nive:: ~ p a c h e  nsah Resch: Reach 1 RS: 5.09 Profile: 10-year 
Uarnfng:The energy aquailon could not be balanced within the lpccified number of iterations.   he program used critlcsl depth 

far the rater surface end continned on vith the calculitlon.. 
Uarning:The conveyance ratla iupstrcaa conveyance divided by downstrean conveyancel i r  lea. than 0 . 7  or greater than 1.4. 

This m y  indlcate the need for addltlonal cross sections. 
W%ming:Ths energy loas was glester than 1.0 ft (0.3 nl. between the cunent and prevlou3 cross section. Thir may mdicare 

=he nacd lor additional cr... .cctionn. 
ndmx~g:~urlng the standard step iteratlonr. vhcn the S ~ S L M P ~  *atex surface *as set eqn.1 to crlr~cal depth, the calculated 

water lurfa~e cane back b=lor critical depth. Thls inelsates that there is not a valid rvhcrlticsl answer. me 
program dcc.YltCd f. Critical depth. 

Note: llvlrlple crltlcal depths were found a t  this location. The critical depth uifn the loresf. vaixd, v a t t i  surface war 



"Bed. 
Rivel: Apache *a lh  Reach: li..cn 1 Rs: 5.PI Profile: lo-year 

niining:~he energy equaf~an could not be bol*nced *&thin chc specified nvnber of iterations. The program urea criracal depth 
for the water surface and continued On with the calsulatlona. 

Yarnln9:The energy 1o.l was grcacar than 1.0 f r  111.3 m 1 .  bcrrern the current and pzevlous cross section. Thir nuy lndlcare 
the ne.d *or .dditional crass .sct>on.. 

WaInin4:DUrlng tne standard step ireritions, when che asawed rota, surface war set equal to crirical depth, the calcuiated 
water surface came back below critical depth. This indicates that thsrc is not a valid rubcritical msucr. a he 
program defaulted t o  critical depth. 

Yl)rnlng:Ihe paribol~c .sax& nethed failed to converge on critical depth. The provrilll will try the creas section 
Ilice/.ec.nt method to find crirlcsl depth. 

liver: Apache Y ~ r h  Reach: Resch 1 RS: 4.96 Protile: 10-year 
nirning:~he anerw  aquarian mvld nor be balanced within the apacifimd n-r of iterations. ?he program used crxtlcal depth 

for the water surface and Mnrrnved on vith the calculations. 
warning:lhe conveyance r a t l o  l n p s r r e ~  conveyance divided by dovnarraaa cc.nveyance1 IS leaa than 0.7 or greater then 1 . 4 .  

Thir nay indicate the need for addirlonal croa. aectlonr. 
wsrnlng:The energy loss wal  greater than 1.0 it 10.3 m i .  brtnen the currsnr and pisvious cross secrxon. ~ h l s  may indicate 

the need for add~tional cross ractronr. 
Yarnln9:Durlng the stendard step iterations. when the  u s m a d  water surface var s e t  e w a l  to critical depth. the calculated 

water surface came back below critical dqth. T ~ L S  indicates char there is not a valid subcritical answer. me 
program defsvlrad t o  crlrical depth. 

U a r n i n g : ~ h e  parabalic search method fa11.d to converge on critical depth. ?he progrun will try the cross section 
slice,~ecant nethod t o  find cririsri depth. 

Rlver: Apache Wash Reach: Reach 1 RS: 1.9 Profile: 10-year 
Waining:Thc energy equation could not be balanced within the specified nvnbei of iterations. The proilrm relccted the u a ~ e r  

surface that had the least anbmr of error between cmpvtad md =armed values. 
Yarnln9:The veloclty head has changed by noie rhan 0.5 ft 10.15 m i .  This may indicate the nced for additional cross secr~ons. 
warn~ng:?he conveyance ratio lupstxeam conveyance divided by d o m r r r e m  conveyance1 i. lass ihan 0 . 7  or greater than 1.6. 

ThlS Pay >"*>care the nee* for sdditlonal crors recf~ons. 
YL)rning:The energy loss war grearer rhan 1.0 tt 10.3 nl. betreen the currant and previous cross aecrion.  his may lnd%care 

the need fox addirxonal cross scstlonr. 
Warnmg:Durmg the standard step itcratlonr. when the asamed r a t e r  surface war set equal t o  cxirical depth. the calculated 

water ~ ~ r f a c e  came back below crlkical dsprh. Thls indicate' that there is nor a valid rubcritical answer. The 
progran defaulted to critical depth. 

warnxng:Tne psrabollc rearch method failed t o  converge on crlt~cal depth. ~ h c  program will try the cross section 
rilce/sec~ni method r a  find crirzcal depth. 

Rlver :  Apache Wash Xeech: Reach 1 Rs: 4 . 8 2  P r o f i l e :  10-yeae 
Wsrning:?he energy equation covld nor be belanced within the rpscifiad nvmber of iterations. ~ h c  program used critical depth 

for the water Surface and continued on With the oaicu1.tionr. 
warnlng:The veiocliy head has changed by more than 0.5 fC 10.15 m 1 .  Thia may indicare the need for addlrionai cross sections. 
Warn1np:me conveyance ratio Impstream canveynnce divlded by damstream conveyance) is less rhan 0.7 ar greater than 1.4. 

ma5 nay ~ndlcsfe the need for addlrlonnl crors 3ecrions. 
larninq:The energy lass was greater thsn 1.0 ft 10.3 . I .  between the curreni and pievlous cross aecrsm.. ~ h l a  nay rndisare 

the need far additlanai crovr  sections. 
Warnlng:uurlng the standard step rteratlans. when the a9runed valei surface *a. $ei equal t o  crlrlcal depth, the calculated 

water  surface came back belov critical depth. rhio indicates t h a t  there is nor a valid .ubcr~ticai answex. m e  
program defaulted t o  critical deprh. 

N O L ~ :  nnlrlple cxrucal depths were found at this IOCdL1Jn.   he crrrica~ depth v ~ f h  the lowest, valid, varer surface was 
used. 

River: Apache Wsrb Reach: Reach 1 RS: 4.78 Proflle: 10-year 
Y a r n ~ n g : ~ h e  energy equatzon could not be balanced WiThln the Specifled nvmber of iieraflons. The praqzam used crlr~cal deprh 

fvr the water surface and continued on with the calculatxanr. 
Warnlng:The v e i o c ~ r y  head has changed by more thsn 0.5 It 10.15 ml. TDIS may indlcaie  the need <or additional cross a s c ~ i o n ~ .  
wsrn>ng:?he conveyance ratlo (upstream conveyance divlded by dounsrream conveyance] i r  lass than 0.7 or greater than 1.4. 

Th15 may indlcare the need f ~ r  additional cross rectiona. 
Warnlng:lhe energy loar van greater than 1.0 fi 10.3 mi. bEtWeen the current and prcvlovs crorr section. ?his nay indicate 

the need for addrtional cross sections. 
warn~ng:Durinq the standard step iterations. when the as8unu.d varer surface was 3et equal LQ ciztical depth, the calculated 

water surface came back belov critical depth. Thlr indicates that  there i o  not a valid rubcrltical answer. The 
proqrm defaulted to critical deprh. 

W a r n ~ n g : ~ h e  parabolic search method failed to converge on critical depth. The program wlll try the crolp recrio~ 
Ilice/secanl method to flnd Erlflcal depth. 

Rlver: Apsche Wash Reach: Beach I RS: 4.74 Proflie: ID-year 
Warnxng:~ha energy equation could not be balanced rlrhin the specified nwaber of rteiation~. The program selected the varer 

surface that had the le.lL amount of error Lietween cornputad an* arnumed value,. 
warn,nq:a~uided flow computed for this cross-section. 
na=nmg:me enerqy lass war greater than 1.0 ft 10.3 ml. between the current and prcv~ovs cross section.  ~ h i r  nay indicate 

the need far additional cross secfiona. 
wsrninq:Durlng the aLandard step iccrationa. when rha assumed wafer rvrface war re= equal LO ciltical depth, rhc selculated 

r a t e r  surface cauc back below crirzc.1 depth. Thir indicate3 that there is not a valid subcritical answer. me 
program defaylred to critical depth. 

River: Apache Mash Reach: Reach 1 RS: 4.65 Profile: 10-year 
warning:~he cncrqy equation sould not be balanc-d within the specified nwaber of iterations. The program uaed critical deprh 

for the water rvrface and continued on vith the ral.cuiati0ns. 
warning:me convayanca rr tm lupatream convayencs divided by d o m s t r e m  conveyance, 1s less than 0 . 7  or grcarcr than 1.4. 

This may indicate the need for edditianal cross sections. 
Yarning:me energy loss war greater than 1.0 ft 10.3 nl .  between t h e  carrent and previous cross saction. Thir may indicate 

LhC need for additional .ror. acctions. 
Uamlng:Dur~ng the  standard step iterations, d e n  the assured water surface was rcr equal t o  critical depth, the calculated 

water surface cane back below critical depth. This indicates That there is ne t  a valid subcritical an$uer. The 
program defaulted to critical depth. 

alver: Apache wash Xeach: e a c h  1 R9: 4 . 6  Profile: 10-yea. 
warn~nq:lhe velocity haad has changtd by more than 0.5 fr 10.15 m). ~ h l r  may indicate the nerd for additional cross sections. 
wa1ning:~he conveyance ratio lupsfrem conveyance dlv~ded by downstream conveyancrl i a  less than 0.7 or greater than 1 . 4 .  

Thia nay lndicare Lhr nced for additional cro.9 reCfions. 
River: *ache warn Reich: Reach 1 RS: 4 .575  Profile: 10-year culv: Boil 

Note: Tbe flow in the cv1vert is enfirsly supercrit1c.1. 
River: Apache Uarh Reach: Reash 1' US: 4 5 6  Prafxle: lo-year 

warnlng:~he energy loss was greater than 1.0 fr 10.3 m i .  between the current and p~eviovs cross sccr~on. mi. -ay indicate 
the need for additional cronz sections. 

R I V ~ I :  lipache Wash Reach: Reach 1 R5:  4.49 Profile: 10-ycsr 
Warning:The energy loss uae greater than 1.0 ft 10.3 m i .  between the cuirsnr and prevrous cross section. ~ h i r  may indicate 

the need for addlrlonal crors recLi.ns. 
River; Apache Wash Rsach: Reach 1 RS: 4.4 Proflle: 10-ysar 

Yarninq:The msrgy equation could not be balanced within the rpeclflsd n-cr of iterarianr. The progrnn reiecred the wafer 



surface tnar had ?he leest lmowt of error between computed and assmad values. 
warnln9:The energy 10s. r i s  qrearar than 1.0 ff 10.3 rl. bctwren tho current and previous cross section. r h l r  say indxcate 

the need for additional cross secrlona. 
wamxng:~urmg the standard step iteratianr. when the assmed u r e r  rurfece was set e w s l  to critical depth, the calculared 

water surface came back below critical depth.  his indicates that m=rc is not  a va1.d rubcrzfical answer. ?he 
program defaulted r0 cziL1ca1 dlpfh. 

River: Apacha wash Reach: Resch 1 : 4.31 ~rofile: lo-year 
warn~nq:~he energy equation could not be balan-d wifhxn the specifzed n m c r  or iterations. ~ h c  progrim used crrtical depth 

for the uarcr surface and continuad on with the caicu~ations. 
Yarning:The velocity head bar changed by more =ban 0.5 f f  10.15 mi. mls nay indicate rhe need for additional cios. sccllonr. 
Yarn1ng:The anergy lass r s s  graater than 1 . 0  ft 10.3 mi. between tho current and previous cross section. rhir aiay indicate 

the need Cox addiClona1 crQ$r secflonr. 
warning:mrlng rhe sfendlrd st* itcrarlons. whm the assumad water surface was set equal t o  crirzcal depth, (he calcuiated 

rater surface came back belo- critical dcpth. Thrs 1ndlcaf.r that there is nor a valid w b c r i ~ i c a l  nnarrr. m e  
program delauited to crltxcal dapm. 

River: Apache Hash Raach: Reach 1 US: 1.22 Profile: 10-year 
waminq:me enerqy equation could not be balanced rithln the specified nvaber of itecations. The program used critical depth 

fox the wafer surface and continuad on rlth the celculatians. 
*arning:~~v~dsd flow computed for this crass-section. 
Yarning:The energy loss was 9reater than 1.0 tf 10.3 nl. between the currant and previou. cross section. This may indicate 

the nee?, for additional crgss aectionr. 
warnlng:hlring the ntendard step iterations, vhen the assumed water surface w a r  sat equal to critical depth, the caiculared 

uarer surface cane bac* below critlcsl depth. Thia indicates that mere is not a valid rubcrxrical anauer.  he 
P Z O I I Z ~ ~  defanlfed LO CrltlCa1 dcpth. 

Rivez:  Apache Ws3h leach: Reach 1 R :  1 Profile: lo-year 
Uamlng:The energy swation could not be balanced within the specified nvmber of lteraf~ons. ,ha prasrmn used cr~rical h p t h  

for m e  ulfer  surface and continued an with ihr calculations. 
Warnln9:The conveyance ratio luprtream conveyance divided by down=rresm conveyurcei is leas than 0.7 or greater rhan 1.4. 

~ h l r  may mdicate the need for additional cross ssc~~ons. 
Yarning:The energy loss raa greater than 1.0 ft 10.3 m l .  between the current and previous cross section. T D L ~  may indzcsre 

t h e  need f o r  ~dditional crDEs seciionr. 
narnrng:~urlng the standard step iterations, when thr arauned warar surface war s e t  a w s l  to critical depth, the calcv~atcd 

rarer suriace'came back below ciiricai depth. Thls indlcares that there is nor a valid subcritlcal answer. 
program defaultad LO critical depth. 

R1Yer: Apache Wash Remch: Reach 1 RS: 4.05 Profile: 10-year 
Wernin9:The energy equation could not be baianoed ulZhln the Dpeclfied rimer of iteratlonr. The proqrm used crlricsl depth 

for the water rvrrace ana continued on w i t h  the calculationr. 
narning:~he snergy lo== w a r  greater than 1.0 ft 10.3 ml. berveen the current and prevlovs cro-s section. ~ h r r  m y  xndlcate 

the need for additional cross sscfmns. 
HaTnln9:DYrmg the standard step iterations. uhcn the assumed uarer surface was set equal to critical depth, the calculated 

water surtece came bacl balow critical depth.  his indicates rhaL there is not a valid rvbcrlrlcal answer. =he 
program defaulted to crlrlcal depth. 

Rluer: Apache wash Reach: Reach 1 RS: 3.96 Profile: 10-year 
wrrnlng:~lvlded flow computed for rhAs cross-sectlan. 
warnlrg:lhe energy loas w a r  gieater than 1.0 fr 10.3 m l .  berveen the current and pievmus crarr section. rnlr  aiay indicate 

tne need for addltlanal crors sections. 
Plver: Lpac'.e Wash Reach: Reach 1 X5: i.86 Prof~le: 10-year 

Warn1nq:The energy equatzan could nor be balanced v k t h ~ n  the speclf~ed nmber of iterat~ons. The program selected ?he water 
suriace ?hat had the leas( amount of e r i o r  berveen computed and aarwned values. 

narnuw:~lvlded fiav calnpuTed for thlr crona-section. 
warnlng:~he energy l o s r  waa greater rhan 1.0 ft 10.3 mi. between the cuirent and previous cross section. ~ h z s  ray indlcare 

the need for additzonal cress  sections. 
warr.~ng:bu;lnii the standard step ttersrians, uhen the assumad water surface was set cwal to crirlcnl depth, the calculated 

war=: xurface came back below Critical depth. This lndicates that there 1s net a valid subcritical anrver.   he 
pragrnn defaultad t o  critical depth. 

River: Apache Wash Reazh: Reach 1 RE: 3.78 Frof~le: lo-year 
Warning:The energy equation could not be balanced vlthln the specifieb n-er of Iterations. ?he program selected the water 

s ~ r t a i ~  that had me least saavnr at arior aerreen conpvted and assued vaiuer. 
~arning:~lvlded f low computed for this cross-section. 
Wa~nlng:~he energy loss was grcaier rhan 1.0 ti 10.3 mi. between =he current and pieulous crdas sectzon.  his may indicate 

the rimed for addltlonal Cross .Lcrl.,nr. 
warnlng:mring the srandaxd atep xceratlons. when the a s s w e d  water surface was ref equal t o  criixcal depth, ihc calcuiatrd 

water surface came back below critical depth. This lndicates that there is not a v a l ~ d  subcrltlcai answer. ~h~ 
P'OC2"rn defaulted t o  critical depth. 

Rlver: apache wash Reach: Reach 1 RS: 3.75 P r o f i l e :  10-vsar . ~ - -  
Warning:~he enerr, equalion could not be balsncad Ulchln the i~ecificd nmber of iteraflons. The proqram used crxrlral depth 

fox me uarer rurfece and continued on v ~ t h  me caicu~atlons. 
Warnin9:The veloclfy head ha* changed by more than 0.5 f r  10.15 mi. Thir may indlcaie the need for edd~flooal cravs sectlonr. 
warninq:~he conveyance ratio lusstraam conveyance divided by downstream conveyanc~l is ierr ihan 0.7 or greater than I.&. 

~ h x s  may Indicate the need fox sddrtional cross roctions. 
Warninq:The energy lor% unr great- than 1.0 ft 10.3 nl. between the cvrreni and prev~ous cxosa section. =his may indicate 

the need Lor ilddliionrrl cross sections. 
narnlng:~uring the standaid step iterations. uhen fhe a9smed water surface was set e w a l  to crltlcai depth. tne calculated 

water surface came hack below critical depth. Thir indicates that there 1s not  a valid rubcritical anwer. =he 
prDgisn, delaulfed t o  critical depth. 

River: ApipacOe Wash Reach: Reach 1 US: 3.65 Profile: 10-year 
Uarnin9:The energy Ion8 was graater than 1.0 tt 10.3 .I. between the cuirenr and prcrrlous ciass section. This may indicate 

m e  need for additional cross sections. 
River: Apachr Uaah Reach: Xcsch I RS: 3.6 Profile: 10-year 

Warnin9:The energy :aaa was greater than 1.0 ft 10.3 mi. berveen the curxenf and prevlou. cross restron.  his nay indiCarC 
the n e ~ d  for additional cmrr recflons. 

River: Apache Wash Reach; Reach 1 RS: 3.52 Pzotile: 10-year 
warning:The energy aquaelon could not be balanced within the specified n d e r  of itcratlonr.  he program selected the vater 

surface that had the least m u n t  oi error between computed and assmed viiues. 
varnlng:Ihe energy loss was greater than 1.0 fr 10.3 al. between the current and previous cross sectlo".  his may 

the need fox additional cross sections. 
narning:~ur~ng the zfsndsrd rrsp iterations, when the axsumed wafer surface war s e t  equal t o  crit~csl depth. the calculated 

water surface came back below crirlcml depth This Indicate. chat there lio not  a valid subcritical anrue=. ~ h -  
yrr0mr.m defaulted to criiicsl denth. 

Rzvcr;  ~ p b ~ h ;  Yarh Reach: Reach 1 RS) 3.48 Profilc: 10-year 
YL)rninq:Ihe energy equrrion could net be balanced virhln the specified n-er of iterations. i he program selected the 

surface that had the lease mount of error beween conpu~ed and a.awnad value*. 
naminq:The energy lor= was greater than 1.0 ft 10.3 m i .  between the current and prevzauo class reclxon. ~ h z s  nuy indicate 

the need fox additional cross 3ections. 
Y.rn~nq:Dur~ng the standard rrEP ifezitionr. uhcn the assumed ustez auifacc was r c i  equal to crlrxcal de~fh, the calcvlated 



rater 8~1face came back below s r i ~ ~ s a l  depth. T ~ L S  indicates t h a t  there it not a "slid aubcrirical answer. m e  
Pr0gT.n del.Ylted to CIiClsal depth. 

I l v e r :  Apache Hash *each: Reach 1 RS: 1 . 4  Pxofile: 10-year 
Warning:The snsrqy leas war qreater than 1.0 fr 10.3 m). between m e  current and preu~oua cross sactlon. This may indicate 

the need for addlclonal cross *ecti.n.. 
~ l v e r :  apache warn ~eech:  each 1 RS: 3.32 erarile: 10-year 

Yarning:The cnergy l o r -  was qxcatel- than 1.0 ff 10.3 mi. bet-" the current and previovs cross aection.  his nay indicate 
the need tor addltionll crass sscrlonr. 

River: Apache Wash Rcach: Reach 1 RS: 3.21 Plotile? 10-year 
Warninq:Ihe energy cmratlon could not be balanced r ~ t h i n  the rpeclfled nvnber of iterations. Tba PrOTrlr.. used cririol depth 

for Lha water surface and continued an with the calculations. 
Warn1ng:Divlded flow comprcd for f h l a  croar-acction. 
wainxng:~hs ancrgy loss was greater than 1.0 ft 10.3 mi. between the cvrrcnt .nd previous cross section. ~ h i r  may indicare 

the need for additional cross section.. 
6iamxng:nur~ng the standard afep iterationn, when the ass-d water svrface was set equal to critical depth. the calcuisicd 

wafer aurface came back below critical depth. This indicates thaf there is not a valid aubcriflcai answer. The 
program defaulted to critical depth. 

River: Apache Yssh Reach: Reach 1 RS: 3.13 Profile: lo-year 
Ualninq:The energy loss was greater th*n 1.0 ft 10.3 111. between the cvirrnt and previous cross aectzon.  his nay indicate 

the need for addirlonal cross sections. 
RIYer: Apache Wash Reach: Reach 1 RS: 3.01 Profile: 10-yeax 

warnin4:~h~ energy loss was greater than 1.0 tf 10.3 .I. batreen the current and prevmvs croas section.  his m y  indrcste 
the need for a d b ~ t ~ a n a l  crass r.cLlon.. 

River: Apache a1.h Reach: Reach 1 RS: 2 .97  Profile: lo-year 
warning:~he energy lass -as greater than 1.0 ft 10.3 mi. between the current and previous cross recrion. rhis nay lndicare 

the need for i ldd l t ione l  crorr nections. 
River:  Apeche Wash Reach: Raach 1 RS: 2.32 Profile, 10-year 

*arnlng:The velocity head has chmged by more than 0.5 tt 10.15 ml. This nay indicate the need for addit2onal cross sections. 
Ya1ning:The conveyance racro lup=rrem conveyance divided by dovnstream conveyance1 ia 1e.a than 0.7 or greater rhsn 1.4. 

Thi. nay lndlcaie fhs need for addll1on.I cror. section,. 
Rlver: apache Wash %each: Reach 1 XS: 2.90 Profile: 10-year 

Warnlng:Ihe velocity head has changed by mare than 0 . 5  fr 10.15 m l .  ?his nay indicate the nscd for addirional crora sections. 
Warnin9:The conveyance r a t l a  lu~stream conveyance divided by dounstiea. sonveyancei is lero than 0.7 ax qrearer than 1 .a .  

~ h x s  nay indxare the need for sdditxonal cross secixonr. 
River: Apache Wash Reach: Reach 1 RS: 2.87 Pratlle: 10-year 

Yarning:Thrr energy ewaf lon  could not be balanced within the specified number of iteration.. The program selected the water 
Suiface that had me l e a a t  amount of errox between computed and assumed values. 

Wlirnlng:The energy loas was qreatex than 1.0 ft 10.3 mi. between the current and previous cross secrlon. mil nay indlcare 
the need for .ddii,0"~1 cross sectioru. 

warnmg:~urlng the rtmdmrd r t e p  iterations, vhen the aasvled rater rurfacc was s e t  eqvai to crirlcal dcpth. the calculated 
wafer surface came beck below critical depth. Tbis indlcater that there is not a valid rubcritical answer. me 
program defaulted I 0  C r l i i c a l  depth. 

Rzver :  apache Wash Reacr.: Reach 1 RS: 1.82 Proflla: 10-year 
WamLng:Dluided flow computed for this c r o ~ ~ - s e c r ~ ~ n .  
WaXnln9:Tho conveyance rarro  iupstrealn conveyance dlvided by dounstreiu. canveyancei is less than 0.7 oi greater than 1.4. 

This may indlcare the need tar additional crors section.. 
Uarn1ng:The energy loss w a x  greater than 1.0 ft 10.3 mi. between the current and previou. crass section. ?hie nay indlcare 

the need for addrilonal crors recclons. 
IlVer: apache Wash Reach: iieach 2 RS: 2 . 7 0  Profile: 10-"ear 

Warn1ng:The conveyance **=lo (upstrean conveyance divided by downrtrem canvayancei is iers rhan 0.7 er greater than 1 . 4 .  
~ h l r  may 1ndL:afe rhe need far ldditianal cros. sections. 

Rlvex: Apache Wash Reach: Reach 2 R S :  2 . 6 1  Profiie: 10-year 
Warn1ng:The velocrfi head has changed by mare than 0 . 5  ft !o.l5 mi. Thls nay indlcrte the need for additlanal crass sections. 
Wafning:The energy 1015 -as grearex than 1.0 ft 10.3 nl. betwaen the cui rent  and pievraus crass sectLon.  his may lndicare 

the need for additional crass sections. 
R l v e r :  Apeche wash Reach: Reach 3 US: 2.60 Pmflls: LO-year 

Warning:Thc energy equsrlon could not be balanced within the wecified number of iterations. The program selected the wafer 
surfa~e that  had the least amount of error between computed and assumed valuer. 

~arnang:~he veloc~fy head has changed by more r h n  0.5 fr  i o . ~  m l .   his may indlcate the need tor additional cross 
Wsrnlnq:The conveyance ratio iuprtrran conveyance divided by amstream conveyance) rr less than 0.7 or greeter than 1.4. 

Thll nay mdic.re the need fox addltionai cr0.r aect1ons. 
Wsrn1ng:The energy loss was greater than 1.0 ft 10.3 - 1 .  between the current and previous crass section. ?hi. may indicate 

the need for addirlonal crass sections. ~ ~ ~~~~ 

w a r o ~ n ~ i ~ u r i n g  me standard step iterations, when the arovled water aurface war rer equal to crirlcal depth, me calculated 
w a t e r  surface cane back bclou critical depth. This indicates that fhere is not a valid rubcrlrxcal aruver. ~h~ 
P'Oil"" defaulted t o  critic., depth.  

Rlver: lipache Wash Reach: Reach 3 RS: 2 . 5 2  Prmtile: 10-year 
Warning:The velocity Dead has changed by -re than 0 . 5  f f  10.15 nl. T ~ L P  may indicate the need for acidirional crors sections. 
Wai-ninri~~hr conveyance ratio lupsrremm canveyance dlvxded by downstream conveyanccl IS less than 0.7 or greater than 1 . 4 .  

This may indicate the need for a d d i f ~ ~ a i  crorr rectionm. 
Ya1ning:The energy loss was rlreater than 1.0 ft 10.3 a). between the current and previous crorr sect~on. ~ h i o  nay indicare 

the need roc additional crass sections. 
River: Apache Wash Reach: Reash 3 8 5 :  2.47 Profile: 10-year 

Yarnln9:The energy equation could not be balanced wllhln the speclfled numbex of iteration.. The program used critical depth 
for the wsiez sulfate and contlnved on with the calculations. 

warnins:rha velocity head has shanqrd by maxe than 0.5 ft 10.15 nl. This nay indicare the need for additional cro$s sections. 
Warning:The conveyanre ratio ("parream conveyance dxvlded by ddwnsrrcam conueyancei 13 lass than 0.7 or greater than 1 . 4 .  

ThXS may indicarr the need tor additional cro.. sect1onr. 
Uernlng:The cnergy loss war greater than 1.0 it 10.3 m1. bcrracn the cuirenr and PreVlDus cross seetien. T h ~ o  may indicate 

the need fax addfrlonal cross SecLlons. 
Uarning:hiring the standard step ilerations. when the isavlad uster surface war rec equal to crirlcai depth, the calculated 

water surlace came back below critical depth. Thlr indicates thaf there is not a valid rubcritical answer. 
p10gram datauiied to critical depth. 

Rlver: Apache wash Reach: Reach 3 RS: 2.40 Profile: 10-year 
Warnin9:The Vel~cltY head has changed by nore rhan 0.5 ft 10.15 .I. This m.y indicate the need for additional crw+ sacrimnr. 
wsrn1ng:The conveyance ratio luprrrraa convaycnoe divided by doun3tream conveyanccl 1s less than 0 . 7  or grearer rhan 1.1. 

 his m y  xndlcafe the need far additional crass sec~ions. 
wafning:~he energy loss was grtstar than 1.0 ft 10.3 ml. bcrweon the cvrient and previoys cross recrlon.  his m y  indicate 

the need fox addlrional C~DII sections. 
River: Apache Wash Raach: Raach 3 RS: 2.33 Profile: 10-year 

Yarning:Ths energy equation could not be balanced within the specifled number of iterations. ~ h s  progr.n, selected the 
s~rfaca rnsr had the least amount of error between cornputad and asswed values. 

Warning:~he velocity head has changed by more than 0 . 5  fL 10.15 mi. This may indicare the need for additional crass rections. 
Warning:Tha cnergy 10s. was greater  than 1.0 ft 10.3 nl. between rhe current and previous cross rectron. mi. nay tndicare 

the need tor addxflonal cror$ aectiona.  



Warnin9:Durlng the stanbird step i tc ia txonr .  rhen the assumed rater surface war set e w i  to cntlc.1 depth. the calculated 
r a t e =  surface same back below crxt>csl depth. m i l  indicates that r h e i e  is not a valid subcritical ansrr i .    he 
P'V" defaulted to CrillC(I1 deprh. 

iver: Apache Yssh Rssch: Reach 3 RS: 2.21 Profile: 10-year 
Yarn1np:The energy ioas was great<= than 1.0 ft 10.3 n l .  between the current and preuious croa. acctzon. rhir may indlcnte 

the need for additr0n.i cross reci lonr.  
Rlusi: Apache Warh Reach: Reach 3 RS: 2.17 Profile: 10-year 

wamlng:~he energy loss was greater than 1.0 f t  10.3 .I. bctvcen the cnrrent and previous cross secfion. ~ h i n  nay indicate 
m e  need for additional cross aecrlons. 

Rlver: Apache Wash Reach: Reach 3 RS: 2 . 0 6  Profile: 10-year 
w~rning:~~vidsd flow computed for this cross-saction. 
W*rnlng:The energy loas war greater rhan 1.0 ft 10.3 a l .  between the current and previova croaa secrlon.  his may indicate 

Lhl "cod for additional cross ascriana. 
R l v e i :  lipache Wash Reach: Reach 3 RS: 2.00 Profile: lo-year 

Yarning:Dlalded flow compnted for ihi3 ~ ~ o ~ s - s s c t i o n .  
Warn1ng:Ihe velocity head has changed by mare than 0.5 ft 10.15 nl. This nay lndicirc the need far additional cr0.s rectlon$ 
Warn1ng:The cnergy loaa was graarcr than 1.0 ft 10.3 .I. between the current and previous cross saction.  his nay indlcare 

the need for additianal crass o*ctions. 
River: Apache Wash Reach: Raach 3 RS: 1.88 Profils: 10-year 

Yarnm9:The energy equation could nor be balanced within the specified number of irararions. The program used E I ~ C ~ C ~ I  depth 
tor the rater surface and continvad on With the c.icu1ations. 

Wa1nmg:Uivlded flov cowurtd for <hi3 crass-rcctian. 
Warning:Thc conveyance ratio luplfrean conveyance divided by dounltrsan convey=ncel is less than 0.7 or greaC~r rhan 1.4. 

 his may ind~care the need far addxtionai cross sections. 
Warn1nq:The cnergy loss u.8 greater than 1.0 Et 10.3 ml. between the cvirrnf and preui~u3 cr.33 sosiimn. This may indlcatc 

the need for addltion.1 crass sections. 
Warning.Du:lnq the srandard step ~reraflons. vhen the aaaurned water ruxface was rat equal to crlr~cal dtprh, the calculated 

w a t e r  surface came back below crltzcal depth.  his Indicate. that mere is not a valid subcritlcal answer  he 
nroiirain defaulted to crirlcai d e ~ t h  . . 

Rluer: Apache Wash Reach: Reach 3 RS: 1.85 Profile: 10-year 
Warn1ng:Divldsd flov computed far thlr crass-eection. 

Rluer: lipache Wash ReacB: Reach 3 RS: 1.81 Profile: 10-year 
Waxn2ng:The energy equation could not be balanced wxthm the 3peclfied nvnber of iterations. The pzogram used critical depth 

for the water rvrface and conrlnved on uirh the calculetmnr. 
Warnlnq:Dlvlded flov computed for thls crass-.astion. 
warnang:~he cnergy lass was greater than 1.0 EL 10.3 .I. between the current and pievlous c z o ~ r  section.  his may indicate 

Lhe need for additional era,* accr.onr. 
waralnq:~nring the standard step Lterarlanr, rhen the assumed water aurfece was see equal t o  critical depth, i h e  calculated 

rater  surface cane back below critical depth. ~ h i r  indicare. that there is not a valid subei~fical answer.  he 
Proqra. d.f.ul2ed to srltical depth. 

River: Apache Wash Reach: Reash 3 RS: 1.75 Profile: 10-year 
Warnln9:Tt.e energy loss was greater than 1.0 ft 1 0 . 3  n l .  between the current and previous crosr 3ection. =his nily ~ndicate 

t h e  nee* f a r  additional crass recrionr. 
Rlvec: lipache Warh Reach: Reach 3 RS: 1.66 Profile: 10-year 

Uarnlno:?he energy equatzcn could no: bc balanced with%" Lha specifled number of ireratlono. The pzogran ussd crlrical deprh 
for the  water surface and conrlnuea on wlih m e  calculations. 

n a r n m g : ~ h e  conveyance xarzo iuoorrezn conveyance divided by downstream canveynncei is less cham 0 . 3  or greater than 1.4. 
Thls may indicate the need for addltlonal cro3s sections. 

Warn~nq: lnc  energy lass was qreacec than 1 . 0  ft (0.3 mi. between the current and preu~aus cr0.r recflan. Inlr may ind~cate 
the need for addlfianll crass ?rection.. 

wairing:ilurrng the standard step ltersrionr. when the assumed water surface was s e t  eqval to critical depth, the caiculaxed 
warei suitace came back below cz~tlcal depth. 1h1s rndrcates that there is not a valid subcritical anrvei. ?he 
proqrqn defauiied i a  criilcal deprh. 

Rluer: Apache Wash Reach: Reach 1 RS: 1.60 Prbflle: la-year 
Yarninq:The velaclry head has changed by m0.e than 0.5 ft 10.15 mi.  This may indicate the need far additlonnl cress secrlona. 
Wsrn1ng:The conveyancs rarro cupstream conveyance divided by daunlcream conveyancei rs less than 0.7 or greeter than 1 . 4 .  

~ h i i  may indlcare the need for additional cross rcctian~. 
Rlver: apache Wash Beach: Reach 3 RS: 1.56 Profile: 10-year 

warninq:~he encrsy loss was greater than 1 .0  fi 10.3 ml. between me cvrrent and previous crorr secrlon. ~ h ~ e  may indicate 
the need for addltionai cross secrlons. 

Rluer: -ache Wash Reach: Reach 3 RS: 1 . 4 7  Profile: 10-year 
Yarnlng:The energy losr was greater  than 1.0 ft 10.3 n,. between the current and previous cross section. ?his may 1nd1c.r~ 

the need for aMiflana1 cross secti~ns. 
River: Apache wash Resch: Reach 3 R5: 1 . 3 1  Profile: 10-year 

warnlnq:~hc energy losr urns greater than 1.0 ft 10.3 mi. berwaen rbe current and previous cross section.  his nay indicate 
the need for addlilonal cross recrlons. 

Rluer: Apache Wash Reach: Reach 3 8 5 :  1.27  Profile: 10-year 
warn2nq:~he energy cqvation could not be balanced within the speclfled number of >tera~ionr.   he program used critical depth 

ror the water surface and continued on with the calculations. 
wlrrn2ng:~he velocity head has chanqed by m r e  than 0.5 ft 10.15 mi. ~ h l a  may indicate the nerd for additional cro.5 srcrione. 
warning:~he conveyance ratio (upstrean conveyance divided by dawnstcsa. conveyancei 1 s  less than 0 . 7  or greater than 1 . 1 .  

Thxs may indlcare the need far additional cxoss sections. 
narnxng:~he cnergy loss was qreater than 1.0 fc 10.3 .I. between the cvrrcnt and previous croas section. ~ h l r  nay indicate 

the need far additional moss recfions. 
Warnin4:~urinq the standard step itsiatxons, when the assumed water svrfacc was set equal to criricai depth, the calculated 

wafer surface came bacl below critical depth. This indLcar.3 Chat there ir not a uaild rubcritical snawer. The 
P I O ( l r a .  defaulted to Critical dsmth. 

River: ~pach; Warh Reach: Reach 3 R& 1.18 Profile: 10-year 
Warnin9:The velocity head har changed by mre than 0.5 ft 10.15 .I. Ihir nay indlcit= the need far additional 
narning:~he conveyance xar~o lup9tream conveyance divided by dovnstrea. convaynncei i r  less than 0 . 7  or 

This may indlcate the need for addlrxonal crosr recrlonr. 
warn2nq:~he energy loss was greater than 1.0 fr 10.3 m1. between the current and previous cross s e c t ~ a n .  rhlr 

the nasd for additional cross aectiono. 
Rlver: Apache usrh Reach: Reach 3 RZ: 1.09 Profile: 30-year 

Waming:Th~ energy Fquirtion could not ba bilancce within the specifled number of iterstlans. The program used 
for the water surface and contxnvad on vrrh the calcula~ionr. 

Yarning:DI~lded flow computed far this cress-accfion. 
Warning:The v e i o c l f ~  head has  changed by more than 0 . 5  ft 10.15 mi. Thar nay indrcare the need for additional 
*arnlng:The enerqy lass was greatsi than 1.0 fr 10.3 mi. between the current and prevlovs czo.. section. ~ h i r  

the need for add~tional crosr socrlons. 

c1,tica1 depth 

cro,s IICflO"l. 

may indicate 

Warnln9:During the standard step Iterarronr. vhen the assumed water surface war ref equal t o  sriticai depth, the calculated 
rater  surface cane bock below critical depth. This Indicates that tnar. is not a valid rubcrltlcal answer. ?he 
program defaulted to critical depth. 

Aiuer: -ache Yaah Reach: Resch 3 RS: 0.99 Profile: 10-yeax 
Yarn2ng:Dividad flov cowurcd for this cros3-lecilon. 



~ l r n l n r i : ~ h e  velocity herd has changed by more than 0.5 fr 10.15 m]. T ~ I S  may mdisate the need for additional cross sections. 
warn~ns:?ne energy iors war qrosroi than 1 . 0  ft 10.3 n ~ .  bervcm the current and previous cross aactlon. ~ h i a  may indicate 

the need for .ddlllonai cross sections. 
iver: Apache Yash Reach: Reach 3 115: 0 . W  Profile: lo-year 

Warnlng:The energy l ~ s s  was greater than 1.0 ft 10.3 . I .  between the cuzrent and previous cmra rccrion. Thid may indicate 
the need for additlnn.1 c r a *  SecLlOnr. 

River: Apache "SSh Reach: Reach 3 R5: 0.75 Profile: 10-yeax 
warn1ng:~he anetgy sqvsrran could n o t  be balanced virnln the w c i f i e d  number of irerations. p r o g r ~  used critical depth 

for the uste i  surfao~ and conrlnved on with the calculat~onr. 
Ysrning:Dirided flow compute* fox this cia,.-ssctinn. 

River: apache Wash Reach: Reach 3 RS: 0.71 Proflls: 10-yeaz 
Namln9:Thc energy l ~ s r  u s  grcsrer than 1.0 f r  10.3 n1. between the current and prevhoua cross section.  his may Indicate 

the need far additions1 cross 3ectians. 
River: Apache Wash Reach: Reash 3 RS: 0.63 Profile: 10-year 

w4rning:The energy equation cmld out be balanced vithln the specitled number of iterations. The program uaed critical depth 
for the varar surface and conrlnutd on with the caisulariona. 

rarnin9:The energy loas uaa greater than 1.0 ft 10.3 mi. bciuean the current and previous cronr secrxon. rhis may indlsate 
the nead for addifiQnal croar sections. 

Ya~ning:Du~lng the standard step iterations, vhen the assumed water aurface was set cqual to critical depth, the calculaied 
water suxface came back belo* crlticill depth. This lndlcares that there is not a valid subcritical answer. The 
PToqraLI defaulted t o  critical depth. 

River: Apache Mash Reach: Reach 3 R5: 0.54 Profile: 10-year 
uarning:~he r n ~ r g y  equation could nor ba balanced virnln the spa~iticd number oe iteratiens. ?he program used critical depth 

for ihs water surface and continued on with the c.1cu1arion.. 
Warn1ng:Divided flow i;ompuled for this crorl-aecfion. 
warninii:?he energy 10s. was greater fhan 1.0 fr 10.3 n). between the current and previous cross section. mlr may zndzcite 

the need for a d d i t i o ~ l  cross aecLions. 
warning:iruring the riandard seep 1teratlon*, *hen the arrwed water rurface was set equal t o  critical depth, me caicularad 

~ a t e i  S U I ~ ~ C C  came hack below criilcal depth. Thls indicates that there IS not a valzd aubciitical answer. a he 
pzogram defauired to crlrical depth. 

River: lipache Wash Reach: Reach 3 BS: 0.83 Profile: 10-year 
Warninq:The energy eqvafion could nor be balanced ulrhin the specifled number of ltrratlons. Thc progruo relccfed the water 

surtac. ih.T had the I*..= amount Of arror between computed and assumed values. 
Warning:Oluid~d flow coi.puted for this cross-soci~an. 
~ a ~ n i n q : ~ h e  energy loss was Treater rhnn 1.0 ff 10.3 mi. between fhe cvrrenr and previoul cross section. zhia m y  lndicare 

the need for a**irionai cron* sect,ons. 
liarnlng:Durlng the  arandard SEEP iterations. vhen the assumed varcr surfece was set  equal ra crlLical depth. m e  cnlcul~fed 

varer nurface came back below crirical depth. rhir indicates that there 2s not  a valid svbcrltica~ answer. T D ~  
PTograa defaulted co crrtical depth. 

River: apache Warh Reach: Reash 3 RS: 0.33 Profile: ,',-year 
Warning:Dlvlded flaw computed far this crosa-section. 
warnrng:~he energy lass war grearer t han  1.0 fr (0.3 m]. berueen the current and prevlsus crosr r e c c ~ o n .  T ~ L J  nay indicate 

the need for  add>rlonal cross secrlona. 
River: Paradise wash Reach: Reach I RS: 2.23 Profile: 10-year 

Warn1nq:The vtiacit? heaC ha3 changed by more than 0.5 ft 10.15 ml. This nay indicaie the need for additlanal cross aecrionr. 
~arning:~he enerv, loas was greater than 1.0 ft 10.3 m l .  betreen the c u r c e n i  snd p r = v ~ a u r  crass  section.  his may indlsare 

rhe nee* for addltlonal cros3 3ectionr. 
~luer: Paradise Wash Reach: Reach i 1 5 :  2.14 Profile: 10-year 

Warn1ng:The energy 106% was qxearer Chan 1.0 ff iB.3 m,. hefuel" the current and prevlo". croas zectian. This may lndlcaie 
m e  need tor additional croas sections. 

R A Y ~ T :  Paiadlse Warh Reach: Reach 1 115: 2.07 Prorile: 10-year 
wrinlng:~he energy equation could nor be balanced vithin the specified n ~ e i  of icerationr.  he progrm used criilcal depth 

f ~ r  i h ~  water surface and continued an virh me salcula:~ons. 
warning:~he velocl~y head has changed by nose rhan 0.5 fr 10.15 in). ?his may lndicate the need for additional cross sect~ons. 
Warnlng:Ihe energy loss was greater fhan 1.0 fr 10.3 ml. between the current and prevlou~ u o n a  section. ~ h x s  may indicate 

the nee* far addlfioD.1 cross  I.CL1OIID. 
Uarnang:Dunng the  riandard step iterations, when the assumed varer  surface war oer equal t o  crlrical deprh. the calculated 

w a t e r  surface came bat* below criricai depth. This indicates that there is not a "Blld lubcrlrlcsl answer. The 
program default** LO critic.1 depth. 

River: Paradloe Yash Peach: Reach 1 R9: 2.00 Profile: 10-year 
8arnlng:The enerqy equation could not be balanced ulthin the specified number of iterations. The progrl. uaed crltisal depth 

for the water eulface and continued on ulLh rh. calculmclonr. 
Y ~ I ~ L ~ Q : T ~ C  energy loss was greater than 1.0 1t 10.3 n ~ .  oetuecn the currant and pievlour cross recrion. n u s  may ~ndicate 

the need for addrtional crora ssctiona. 
Yarning:Durinq the standard step iterationr, vhen rho assumed wirer svrfiics was set equal t o  crlrlcal depth, the calculated 

vsiei surface came bock belaw criracai depth. ?his indicareli that there IS not a va1.d subcrit~cai answer. a he 
praqran defaulted t o  crirlcal depth. 

Rlver: Psiadxaa Wash Reach: Xsach 1 RS: 1.92 Eioflle: 10-year 
wliin~ng:niv~ded flow cowuted for thia cross-xectaon. 
Waining:The energy loss war greater rhan 1.0 it 10.3 nl. between the current end prevlovr cross section, This may indicate 

the nsed for addirlonal cross rccrlonr. 
Elver: Paradise Wash ileach: Reach 1 RS: 1.83 Profile: 10-year 

lsrning:Ihe enorgy equation could not be balanced uirhrn the r w m f i e d  number o t  irerarlonr. The praqrm used crrrical deprh 
for the water surface and conlinulrd on With the calculations. 

Warn1ng:Dlvidsd flow computed for thia cross-secLian. 
Uarnlng:The energy loss was grsatsr than 1.0 fr 10.3 a>. between the current and previous croaa aecfion. This may indlcate 

the need for additional crorr sections. 
warnlng:~uring the standard step itezatians, vhsn the asawed uarrr surface war rer equal t o  critical depth, the c a ~ c u ~ a ~ e d  

water surface came back balou critical dsprh. This Indicates that Lhcre is not r valxd subcxlflcai anawef. The 
pragrm defaultad t o  critical depth. 

Rlver: Paradla. Wash Reach: Reach 1 RS: 1.75 Profile: 10-yrar 
wa~ning:~he energy equation could nor be balanced wifhm the specified number of iterations.   he program used crit~cal depth 

foz the wafer surface and continued on wlrh the calculai~ons. 
Wdrnin9:DlvidOd flow Computed for thlr cross-SectAon. 
narning:me energy loss was greater than 1.0 ft 10.3  m1. between the current and prcviavs czoes section. This m y  ind~cate 

the need for additional cron. rectionl. 
~ s r n i n g : ~ ~ r i n g  the standard step ireratxona, when the assumed varcr surface was set cqual to crltrcal depm, the calculated 

*ace. surface came back helow critical depth. Thls lndicafrr that there 1s not a ualld subcritical answer. The 
program defaulted t o  critical depth. 

River: PaIadlre Wash Reach: Reach 1 15:  1.65 Profile: lo-year 
~arning:~he energy eqvarion could nor ba halanced within the speciried number of iteiarions. ~h. program used critical depth 

for the water surface and confinvad on vlfn t h e  calcularxons. 
Yarnl0g:The energy loss was greater than 1.0 fr 10.3 nl. between the current and previous crors rectaon. This may indlcare 

the need f o r  additional cross sacrions. 
warning:~urlng the standard arap irerariona, vhen me assumed varer surface urn s e t  equal to cr i t l ce l  depth. the calculated 



water surface came back belox critical depth. Tnia indlrarsr that there ir nor a v a l i d  subcritical answer.   he 
program defaulted Co crltlCa1 depth. 

7ivez: Paradlse wash Re.&: Reach 1 M: 1.5. Prorlle: 10-year 
Yam2ng:Divided flow cMpvted for this croaa-sastlon. 
wsinin9:The energy losa w a s  greszar than 1.0 f r  10.3 nl. between the current and previous croas section. rhis ray indicate 

the "led for addlfion.1 C.O.. aasrion,. 
Rlver: Paradisr Yarh Beach: Reach 1 M: 1.46 Profile: 10-year 

Harning:Tha energy lorr was greater than 1.0 ft 10.3 a]. between the current and previous cross section. ~ h l s  ray xndicate 
the need tar addir~onal c r o w  sections. 

Rlver: Paradise *ash Reach: Reach 1 RS: 1.37 Profile: 10-year 
waralng:The energy equation cauld not be halanced within the spssifiad number of iteiations. The pzogmm selected the water 

surfa~e thaf had the leist amount of error between computed and assumed values. 
Baming:The energy loas was greater than 1.0 f t  10.3 = I .  between the current and previous cross aect lon .  This nay inbicare 

the need for additlonsl cross sesfions. 
warning:hiring the aisndard sten iterations. rhan the ass- water surface war set cwal to critical depth, the calculated 

water surface came back below critical depth.  his indlcater that there 11 net a valld rubcritical answer. a he 
program defaulted t o  crafisal dapth. 

River: Paradis. Hash Reach: Remch 1 M: 1.27 Profilc: 10-year 
n a r n i ~ q i ~ h ~  energy iorr was greater than 1.0 ft 10.3 mi. between the current and previous cross section. ,his ray indicate 

the need for additlonil Erors seiltions. 
River: Paradise Uarh Rsach: Rssch l RS: 1.21 Profile: 10-year 

Warnin9:The conveyance ratio lupstreu. conveyance divided by dOmstream onmyancel is less than 0.7 er greater r h m  1.4. 
rhis may indicate the nsed for additlonai craal sections. 

Uarninq:Ths energy Ions was greater than 1.0 ft 10.3 -1. between the current and prcvxour cross aecfian. ~ h i r  may indicate 
the need for additional cross aectiona. 

Rlver: Pandiae *ash Reach: Reach 1 a: 1.12 Prr)fllel 10-yeer 
warnlng:The energy rquarlon could not be balanced wiihln the specified n w e r  of iterations.  he program uaed crltic~i &pth 

for the water surface md sontinued on with the caiculations. 
Wam1nq:The velocity head has changed by nore than 0.5 fr 10.15 m). rhia may indicate the n e d  for additional sro.3 aectians. 
Waining:The energy loss ual greater than 1.0 ft 10.3 .I. betwean the a r r a n t  and pfeviovs cross eection.  his m y  indicate 

the need for addlrional cross rsciions. 
~iver: earadire wash  tach; xaach 1 M: 1.01 ~rofile: 10-year 

Warning:The energy equation could not be balanced within the specxfied number of iterations. n he pmgrea used critical depth 
far the water surface and conLinuld on with the calculations. 

Wamin(l:The energy lass w a r  greater than 1.0 ft (0.3 ml. between the current and previous Crass section. This nay indicate 
the need for ndditlonsl crors  rcciions. 

Yarnin9:rmrxnq the standard nrep iterations, when the assmed v a t e l  lvrface was set equal t o  critical depth, the calcularrd 
water surface cane back belsv critical depth. Thl .  indrcate. Lhdt there Ls not . "aim rubsrxrlcai answer. The 
prngram defauifed t o  crltAc.1 depth. 

Rlver: Paradlse Wnrh Reach: Reach 1 M: 0.95 Profile: 10-year 
Warnlng:The velocity head has changed by nore than 0.5 ft 10.15 nl. This may indicate the rimed foz additional crvss sectians. 
Yarnin4:Ihe onergy loas xos greater than 1.0 fr 10.3 a]. between the cuxrent and pievmur crass reciion. T ~ L S  may indlcste 

the "=ad for addlrlonal cross rectimn,. ~ ~~~~~ ~ 

RIYBI: Paradlse Yailh Reach: Reach 1 R5: 0 .89  Profile: 10-year 
Warnln4:The veloclry head nor changed by mote than 0.5 C t  10.15 m 1 .  Thia may indicate the need for additional cross seccionr. 
warninq:~he energy iosr w a s  greatex than 1.0 fr 10.3 m1. between the current and prevlavs cross section. r h ~ s  may i-dicat~ 

the need for addirlonal cross aect>onr. 
7lvei :  Plradlre Wash Reach: Reach 1 US: 0.60 Praflle: lo-year 

warning:~he energy equafxon could not be balanced ~ i t h i n  the specified nvmber of iterations. ~ h c  program uaed crirxcal depth 
for the r a t e r  surface and continued an with the calcularlonr. 

WarningyThe energy loss war greater than 1.0 Ct 10.3 mi. berueen the cvrrent and previous cross section. This may indicate 
the need for abdltional cross rections. 

Warnlng:Ourlng rhe standard step iteratiens. when rhe assumed water surface was set  equal t o  ciiticai depth, the calrulared 
water s~rface c m e  back below critical dapth. ?his indicates that there i s  nor a valid SUbcritical answer. ~h~ 
program defaulted f a  cxxtical depth. 

River: Paradzre Wash Rsach: Reach 1 RS: 0.72 Pxofils: 10-ycar 
Ysming:The energy equation could not be balanced within the specified rimer of iterations. The program used critical depth 

for me water rurfac~ and continued an ulrh the caicuiaclons. 
Warnin9:The energy lor= war greater than 1.0 ft 10.3 m1. bernen rhe svxrent and previous crosa rectian.  his say indicate 

the need for addlrlon.1 cross sections. 
lainrn9:Durinq the standard step iteration=. when the assumed water surface w a r  set equal t o  crirical depth, the calculated 

wafer surface came back below critical depth. This indlcaies mar there is n o t  a valid subcritxcal answer. The 
proqran defaulted ro  critical depth. 

R 1 ~ e r :  Paradiss Maah Reach: Reach 1 RS: 0.62 Profile: 10-year 
narning:~he enargy loss was greater than 1.0 f r  10.3 m1. bc~vssn the current and previous crors section. m i s  indiote 

the need far additlon.1 cross sactlon?i. 
River: Paradise Mash Reach: Reach 1 RS: 0.53 Profile: 10-year 

Warning:me energy equation =auld not be balanced uithln the specified n-er of iterations. The program uaad critical depth 
for the water surface and continued OD with the calculations. 

Warninq:The energy lass war 9rsater than 1.0 ft 10.3 al. between the current and previous cross reccioo. This may indicars 
the need for addirlonal crosa sections. 

Warnxng:hirln9 the standard -rep iterations. *en the ss=med rater surface war set equal La criflc.1 depth, thr calculated 
water surface came back below critical depth.  his indlcarss that there is not a valid rubcritxcsl answer. 
program defaulted ra critical depth. 

River: Paradire *ash Reach: Reach 1 M 0 . 4  Profile: 10-year 
Warnlnq:mc conveyance lati@ lupstreen conu=~ance dlvldrd by downstreem conveyancel is less than 0 .7  or greater than 1.4. 

ThLS ray indlc\.te the n.ed for .dditi.nsl u o s a  rect~.ns. 
Yarnin9:Thc energy l o r 8  wss greater Lhsn 1.0 ff 10.3 ml- between the current and previous cross section. This lay lndicatc 

the need for additional crass a.CLion.. 
River: paradise wash Reach: Reach 1 RS: 0.34 Profile: lo-year 

Warning:Ihe energy erluatmn could not Qr balanced within the rpeclfied number of iterations.  he program urea criticai depth 
for m c  water surface m a  continued on with m e  calsulat~ons. 

uarning:~ivided flow colipufed for this croas-section. 
Yaming:lhe energy 103s *a= gresfer than 1.0 ft 10.3 ml. betwean the cvrrcnt and previous cross ~ection.  his m y  indicate 

the need for additional crass sections. 
*arning:rmrinq the standard step iterations. when the asawed rater rurface war 3eL equal to critical dapth, the calculated 

water surface came back bqlov critical depth. This indicates that there is not a valid rubcritical anwcr. me 
program defaulted to critical depth. 

Rivcf: ~aradire wash Reach: Rsach 1 R5: 0.26 Profile: lo-year 
Yarn1ng:The enexgy eqvstlon could not he balanced wlthrn the specified number of iitratirm.. The program used critical depth 

for the water  surface and continned on wxfh the calculations. 
Wirnlng:Dividrd flaw computed for this crosn-section. 
warninqi~he conveysncc ratio luprfre- conveyance divided by downstream conveyance) is less rhan 0 . 7  or greater than 1.4. 

~ h i r  may xndicatc the need for addltion*~ cross sectrons. 
Yirn*ng:The enargy loss was gitater than 1.0 ft 10.3 mi. between the current and prevxous crosl section. mi. may indicate 



m c  need for addlrionrl cross sections. 
Yarn~ng:Dming the SLandird step iterations. when thc aazuned rarer surface was rer equal t o  critical depth. the calculated 

W ~ L F I  surface CM. back below critical dapth. mi. indicatas that there is nor a valid aubcrit~sa~ answer. =he 
progr- defaulted t o  critlcal depth. 

.uvrr: Paradise Wash Reach: Reach 1 RS: 0.17 Profile: 10-yaar 
Yarn1ng:Div~ded flow computed for fhls cross-ssclim. 
h'arning:The conveyance ratio lupsrrem conveyance divided by Uomsfresn convcysncel Is leas than 0.7 or Oreater then 1 . 4 .  

This may Indicate t h e  nssd for addifional cross zecrionr. 
marning:~hr anergy loss was greater than 1.0 ft 10.3 m1. betwcen the currsnr and praviaur cr0.a sectlm.  his may indlcare 

the nesd for sddici-nal crDaa secrians. 
River: Pitadiar, Yaah *each: Reach 1 RS: 0.13 Profile: 10-year 

Y.mlng:The energy awalion could not he halanced within the specified n u e r  of iterations. The program used critlcal depth 
for the water surface and conrlnved on with the calcul~tions. 

Ya1nmg:Th~ velocity head has changed by nore than 0.5 fC 10.15 mi. This nay indicate the naed for additional cross sccrlons. 
8arning:The conveyance ratio lupstrau conveyance divided by domatzea.  conveyance1 i* leas than 0.1 or greater than 1.1. 

This may indlcarc m e  need tor additianai cross .rction.. 
warning:The energy loss war greater than 1.0 it 10.3 mi. berrsen the current and previous cross section.  his may indicate 

the nssd for additxonal cross aecfiono. 
Ysm1ng:mring the standard step iterations. when the asswed water surface was re f  equal t o  critical depth, rhc calcufared 

water surface cme hack below critical depth. This indicates that there ia not r valid aubcrltical answer. me 
program dctaulted LO critical depth. 

Rluer: Paradise wash Reech: Reach 1 RS: 0.01 ~rafiie: 10-year 
war~ing:~he velocity head has changed by more than 0 . 5  f r  10.15 ml. ~ h i r  may indicate rhe need tor additionai cross section.. 



Apache wash: 100-year 
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PrdleCt T i t l e :  Apache YaSh WUP 
Project r i l e  : l i p e c h e l . p i j  
Bun Date and Tine:  1/20/00 8:26:08 IV( 

Prolecr a s c r i p t i o n  
Upper Cave Creek and Apacha Wash Walercaurre Ytstcr Plan 

Foe lipacne wash 
above cave B"tres Dam 
by s r a n ~ e c  c o n s u l t i n *  ~ n c  for t h e  nwd c o n t r o l  
D l s t r l i i c  of ~ti lr~copa COYMY 
rCD. 

March 1999 

P W N  DATA 

p l a n  r i f l e  rutvie cond~tion 1 0 0 - p a r  
P lan  P i l e  p '1289000774deslgn caiculatronsiHecRas\maahh Wash\Apachel.pOl 

G e m t r y  ' r z ~ l e  ~ v r a e d    come try loo-year  
Geometry P i l e  . p \ 2 8 9 0 0 0 7 7 \ 6 ~ ~ 1 0 0  calcul~t~gn5\HecBa4\Apachh WashWache1  p O 4  

F I ~ Y  r z r l e  mrure M n d r r l o n  loo-year  
N o *  Txie p \28B00077\de3 ig~  calculations\HecRa~iRp~chh wash\&achel f 0 5  

plan sumiari I n f a m a r l o n  
~ d e r  of cross sectlans - 139 u u l l r p l e  openxngr + o 

cvlvertr * 1 i n l l n e  ~ t l r s  
Brldq.. = 0 

Camp"t.tlonai I n t a m s t i o n  
water surface c a l c u i a r l o n  r a i e r a n c c  - a 01 
E. - ILIC~I  dep th  c a l c u l a r a n  t o l e r a n c e  - 0.01 
~ a x z m u n  nvmder o f  i n ~ s r a r l o n s  - 20 
Haximum d i f f e r e n c e  tolerance - 0.3 
~ l o u  r p l e r a n c e  t a c t o r  = 0.001 

CwnpvtatlDn o p t i o n s  
cr~rfca1 depth COWUrCd a t  a i l  ~109s sccrzans 
conveyance C a l c v l a r i o n  nerhod  at are%*$ in n v a l u e s  o n l y  
FTiCilon s lop*  s a t h o d  merage conveyance 
CanpuLaclonal f low Regme SYDC~XLICPI P ~ Q Y  

EnCIoa~1MenC Data 
Equal Conveyance - True 
Left Oftsat - 0 
Rlqht  O f f n r  - 0 

River = lipache larh Rsseh - Reach 3 
RS   re file ~ e t h o d  v a l u e 1  v e l u e 2  
2.60 lDDyr mncr 1 BEDO 10450 
2 52 lOOyr encr 1 9850 10395 
2.47 100yr  encr 1 9940 10310 
o 40 looyi  en=r 1 98no l o o n  
2 . 3  100yr mcr 1 9830 10012 
2.24 lOOyi encr 1 98511 10155 
2 17 lOOyr snct 1 9834 10285 
2 06 IDOyt encr 1 9970 10620 
i 00 lOOyr rncr 1 9969 10760 
1 88 10Oyi cncr 1 9171 10410 
1 .85  10Oyr ancr 1 9819 10400 
1 81 100yr  encr 1 9s47 lo410 
1 5 l o o y r  encr 1 9953 10321 
1 66 lOOyr encx 1 9860 10250 
1.60 l o o y r  encr 1 9610 10019 
1.56 lOOyf encr 1 9610 10657 
1.41 l o o y r  encr 1 9570 loo60 
1 . 7  lPOyr rncr 1 9560 10052 



1.27 lOOyr encr 
1.18 looyr tncr 
1 . 0 9  l O O Y r  encr 
0.99 iOOyr (LnCr 

0.64 100yr encz 
0.75 100yr encr 
0 . 7  lOOyr rncr 
0.63 lOOyr encr 
0.54 lODyr encr 
0 43 100yr escx 
0.33 1OOyr encr 
0.20 lOOyr encr 

River - apache Wash 
RS Profile 
2 . 9 7  lOOyr mcr 
2 92 100yr encr 
2.90 lOOyr ~ c r  
2 87 100~. cnci 
2 82 1OOyi encr 
2 . 1 3  lOOyr encr 

Reach - Re.ch 2 

-Apache Wash Beach - Reach 1 
ProPIle Method Value1 Valve2 
lOOyr encr 1 9825 10110 
lDOyr encr 1 9700 10075 
lOOyi encr 1 9815 10155 
lOOyr ancr i 9885 loll0 
10Oyr encr 1 9850 10131 
lOOyl encr 1 9800 10050 
lOOyr encr i 9911 10150 
lOOyi CnCr 1 9923 10110 
lOOyr encr 1 9825 10040 3 
lOOvr encr 1 9 1 5 5  10042.8 
lODyr encr 
ioOYr encr 
looyr encr 
lOOyr encr 
looyr encr 
lOOyr encr 
100yr encr 
lO0Vl encr 

6 5 lOOyr enci 
6 4 3  lOOyr ancr 
6 32 lOOvr encr 
6 . 2  lOOyI encr 
6.16 iOOyr encr 
6.09 lODyr e n ~ r  
6 . 0 1  lOOyr encr 
5 .92  100yr encr 
5.83 lOOyr encr 
5.76 lOOyr encr 
5.66 lO O y r  encr 
6 lOOyr encr 
5 . 5 7  IOOyr enc: 
5.48 lOOYi encr 
5.38 lOOyr encr 
3 lOOyr encr 
5.21 iOOyr encr 
5.15 lOOyr eencr 
5 . 0 9  lODyr encr 
5 . 0 3  lODyr encr 
4.96 lOOyr encr 
4 . 9  100yr encr 
4.82 lOOyr enci 
4 .78  iOOyr encr 
4 . 7  100yr enci 
4.65 lOOyr enm 
4.6 10Oyr encr 
4.58 lOOyl encr 
4.575 10Oyr e n ~ r  
4 . 5 6  lOOyr encr 
4.49 1 0 0 ~ 1  e n c ~  
4 .  200yr encr 
1.31 lOOyr enci 
1.23 lOOyr encr 
4.22 lOOyr encr 
4.1 100Y' sncr 
4.05 10oy. encr 
3.96 lOOyi encr 
3.86 lOOyr cncr 
3.78 lOOyr ancx 
3.75 iooyr encr 
3.65 lOOyr encl  
3.6 lOOyr encr 
3.52 lOOyr encr 
4 1OOyr encr 
4 100yr ensr 
3.32 1OOyr encr 
3 2  IOOyr encr 
3.13 lOOyr cncr 
3 . 0 1  lODyi encr 

~ ~ v e r  - earadlse warn ~ c a c h  - &each 1 
1 5  P r o f l l e  Nerhod Valvcl Value2 



2.23 lOOyr enex 
2.14 tooyr encr 
0 7  lOOyr enci 

.00 100yr .n<r 
1.92 100yr encr 
1.83 lODyr encr 
1 75 looyr .ncr 
1 65 looyr anct 
5 lDOy1 cncr 
1.16 10ayr ~ n c r  
1.37 1OOyr encr 
1.27 1DOyr cncr 
1 21 100y. encr 
1.12 10Dyx tncr 
1.04 1OOyz ancr 
0.95 1OOyr ancr 
0.89 ~ O O Y I  enci 
0.80 100yr encr 
0 72 lOOyr encr 
0.62 l0Dy1 encr 
0 53 loovr encr 
0 4 4  looyr rncr 
0 34 100yt encr 
0.28 lbOyr encr 
o 17 lnoyt mtr 
0.13 lOOyr encr 
0.04 lOVyr enci 

R1Yer = Desert "111s War Reach - Reach 1 
RS ~ m f i l c  Heinad ValYel ValUe2 
0.9% looyi encr 1 8750 10175 
0.90 lODyr encr 1 9750 1020Q 
0.81 1ODyr cncr 1 9750 l(lJ5(1 
D 72 IODYZ encr 1 9910 10315 
0.64 1 0 0 ~ 1  encr 1 9150 1DZ30 
0 . 5 5  lODyr encr 1 9313 10084 
0 48  lOOyr encr 1 9758 10314 
0 $0 lOOyr encr 1 9580 10120 

now DATA 

Floe 12cle Future C O D ~ L L L O ~  100-,ear 
Plow Pile p \289(10071\6e31gn ~ a l ~ ~ l a t l ~ n ~ \ H e ~ R a s \ R p ~ p c h c h  WarhULpachel.fO5 

' low D a t a  ,cfal 

Boundary Candlrlons 

RlYeX Reach 

Apache wash Reach 3 

100-year lOOyr encr 
10761 10761 
1408 7408 
7 4 0 3  7403 
7127 7127 

13890 13890 
n e u  ,7941 
5a01 5IOl 
5992 5992 

G E m T R Y  DRTA 

Oe~metry Title' Revlee4 Geometry 100-yea= 
Geometry rile . p \289000?7\dasign u r l c u l a f i o r u \ ~ e c ~ s ~ \ n p ~ c h e  ~ash\l\plchei g84 

Reach Connection Table 

neeeri Hills was RC.m 1 
Apache Wash Reach 1 
apache Wash Reach 2 
apache wash Reach 3 
Paradisc wash Reach 1 

r n R I O N  INFORlUTiON 

Name. DH r. **ash 
Defcrlpfion. Confluenc~ OI Desert sills Wash l l r h  ApaChs Wash 
m s r g y  cawutation %mod 

Length acrerr Junction Trlaufrry 
River Reach nlver Reach Lenpth Mgle 

~pache itarn *each 1 to -ache wash =each 2 520 
O U C r t  Bills WWRaach 1 to -ache Yarn Reach 2 400 



Length across JuncLmn Trlbvrsry 
River Reach Rlvex Rcaeh Length Angle 

apache "ash ~ c a c h  2 to +ache uaah aaacn 3 TOO 
Pazadlre Y.rh Reach 1 to Apache Warh Reach 3 205 

CROSS SECTION RIVER: Desert Hlllli War 
R U C B :  Reach 1 RJ: 0.99 

INPrn 
DeSCIlption: 0.99 
StaLlon Elavallon Data n m -  24 

Bank s t a :  = e f t  Rlqnr ~ e n g t h s :  ~ e r t  channel m q h e  coeff contr. ~ x p a n .  
9988.1910012.73 190 110 440 .1 .3 

CROSS SECTION RIVER: Desert H1115 Yas 
RULCH: Reach L Rs' 0 90 

rwm 
DesCIIpLlOn: 0 . 9  
SCatiDP. EleYaC~on Data n- 10 

5ta Elev St. Eiev Sta  Elev St. E l e v  Sta Elev 
9643.57 1 1 6 0  9696.3 1158 9729.54 1756 9766.39 1754 9766.58 1714 
9831.51 1752 9950.49 1751 9996.19 175010000.96 1 7 4 8 1 0 0 1 3 . 6 2  1748 

10013.64 174810017.63 175010021.66 175210021.14 ll5210038.07 1752 
10038.12 175210235.61 l75210411.03 175110599.65 1156 lo800 I758 

Hannlng's n valves 3,""- 3 
Sca n val era n val 5ra n val 

3643.57 ,055 9996.44 .0310017.63 .055 

~ a n k  s t a :   eft m g h t  ~ e n g t n s :  Left channel  Right coefr canti. ~xpan. 
9996.4910017.63 500 as1 480 -1 . J  

CROSS SECTION 
RERCH Beach 1 

INPUT 
DeSCI1DLlo": 0.81 
station ~levataan Data 

Sts Elev Sts 
96FC 1751.3 '3730 

9884.14 1110 9983.58 
9990.31 1 1 4 5  9990.32 
10017.9 175010018.03 
10270 1150 10535 

RIVER: Desert HIIIs Was 
Rs: ".dl 

Elev St. 
1752 9805.44 
1750 9988.29 
174610011.89 
175010035.57 
1754 10740 

Elev St. El-" 

Bannmg'r n values n u -  3 
s t  n val sra n V a l  s t a  n uai 

9 6 9 0  055 9983.58 .0310018.03 .OS5 

Bank S t a :  l e f t  Right LengThr: Left Channel R i g h t  C ~ e f f  Conlr. Expan. 
9983.5810018.03 550 402 1 0 0  . I  . 3  

CROSS SECTION RIVER: Desert Bills ma3 
RULCH: Reach 1 RS: 0.72 

INPUT 
Description: 0.72 
Station Elevarlon ~ a r a  num- 21 

st* Elev  fa rlev s t a  =lev ~ t a   lev P Z ~   lev 
9365 1756 9110 1754 9625 1752 '1800 ll50998671 1708 

9986.75 1748 9991.03 1746 9991 08 1746 9995.08 1744 9995.12 1744 
10010.29 174410013.39 1746 10016.5 174810081 37 1148 loll5 1146.2 

10380 1148 lo510 1750 10610 1750 10740 1752 10800 1754 
10835 1156 

Bank S t a :  Left Right Lengths: Left Channel Right coeff cqnir. ~xpon. 
9986.71 10016.5 340 373 325 .1 . 3  

CROSS SECTION 
RULCH: Reach 1 

RIVER: Desert Hlllr Has 
RS: 0 . 6 4  



E l e Y  sra ~ l a v  
1716 9993.02 1712 
1746 10517 1750 

Bank st*:  eft ~ z r i h t  ~ a n s r h s :  ~ c t t  channel ~ q h t  
9977.7610018.06 270 450 450 

CROSS SECTION RIVER: Desert H i l l s  11-1 
E A C H :  Reach 1 RS: 0.56 

INPUT 

Elev Sta 
1748 9475 
1744  9998.14 
174410085 66 

ElaY s t a  ~ l e v  
1146  9600 1711 
114010012.68 1710 
114410292.39 l 7 4 8  

Bank S t a :  L e f t  B i9n t  ~engtha: ~ e t f  c h a n n e l  m g n r  
9986.8910019.<7 320 436 150  

CROSS SECTION RIVER: Desert Hi115 War 
RULCH: Reach 1 RS: 0.48 

INPUT 
O~s~xlptlon: 0.48 
station ~ i e ~ a t l o n  Data mum- 12 

5fa E l e v  Sra E l a v  9fa Elev St. 
8 9 0 0 1 7 5 3 . 2  9100 1 9 4 1 5  1748 9550 

9985.27 174010001.03 174010013.02 1111 10331 
10475 1748 10500 1750 

E l s v  ST. EleY 
1746 9979.98 1742  
1744 10110 1716  

Bank sia. ~ e f f  R w h f  Lengths' Left Channel Rlsht 
9979.98i0013.02 410 380 310 

RIVER: Desert H l l l S  was 
RS: O 40 

INPUT 
LiescriDfion: 

~ s n t  s t a .   eft ~ l s h i  ~ e n g t h s  Left channel m q h t  
9'166.5610021.82 180 160 320 

CROSS SECTION RIVER: Deser t  H i l l s  Was 
REACH: Reach 1 RS: 0.386 

INPUT 
u e r c r i o c 1 o n :  
Station Elevation Data nun- II 

9La Elev 5fa  E l e v  S t a  Elev S t a  
9162 1748 9382 1746  9604 1 7 4 1  9112 
9988 1738 10012 ,738 10014 0 102L2 

10242 I l l 4  10262 n 4 2  10330 4 l o s o 9  

Bank st.: L e f t  R igh t  Lengths:  Left chamel ~ ~ g h t  
9982 10014 0 0 0 

CROBS SECTION 
men: Reach 1 

RIVER: Apache Wash 
RS: 8 . 0 2  

INPUT 
Dercrlptlan: 8.02 

Eta  EleY Sf* EIeY 5111 E ~ E Y  Sra 
9610 1996 9100 1992 9165 1991.9 9a62 
Pa97 1988 9951 1989.2 9971 1988 9989 



10020 1986 10017 1988 10077 ivr u  i u l v r  1992 iOil6 1 3  

10125 1996 

arming's n va1uss nmm- 3 
St. n Val St. n V a l  Sf. n Val 

9610 .055 9971 03 18037 .055 

Bank Sfa: Lefr Riqhr Lengrhr: l e f t  Channel I(lght Coeff CanCr. Expan 
9977 10031 215 235 245 .I .I 

CROSS SECTION RIVER' *ache Weth 
-)I: Reach 1 8%: 7.98 

INPUT 
Description: 1.98 

Bank St. Leff  Rlghl Lengths left Channel RaghL Coeff Cnnfr, Expan. 
9975 10039 280 465 520 I 3 

CROSS SLCTIW RIVER: Apache sash  
R U C R :  Reach 1 RS: 7.89 

INPUT 
Descrlpclon: 1 . 8 9  

?ank sta :  L~:C ~ i g h r  ~eng:hr: ~ e f f  channel ~ ~ g h t  coaf? contr. ~ x p a n .  
9983 10054 300 300 2 .1 . . 

CROSS SECTION RIWi Rp-cbe Wash 
IWCH. Reach 1 R5 7 84 

INPOI 
DesCIlpflon 7 8 1  

SLatlon Elevation Data n m -  16 
Std Ele" st. El@" 3 € l ev  Sra ElE" sta  El*" 
9793 1988 9128 1962 98111 1980 9908 1978 9916 1976 
9918 1916 9941 1976 9915 1 9 1 6  9984 1976 10000 1916.a 

10025 1976 10036 1978 10073 1978 10206 1 9 8 0  10122 1082 
10267 1983 

Hannlnq9s n Valves nnm- 3 
s t a  n "el 5L. n Y.1 s t a  n "a1 
9193 . 0 5 5  3984 .D3 10025 .055 

Bank Sta:  Left h g h f  ~engtbs: left Channel u g h t  coeff contr. ~ x p a n .  
9984 10425 515 500 4, . i . 3  

CROSS SECTION RIVER: Apache Wash 
REIICH: Reach 1 US: 1.14 

TNPUT 
Dermipt ion:  7 . 7 8  

station Elevation 
S t a  61s" 
9733 i s 7 8  
9636 1972.3 

9983.74 1970.96 
10062 1972 
10133 1976 

22 
St. 

9714 
9915 
10000 
10097 

Manning's n values n m -  3 
s t a  n V a l  5 t a  n Val St. n Val 
9733 .055 9983.71 .0310035.24 ,055 

Bank Sta: Lefr Right Lengths: Lett Channel R i g h ~  coeff Conri. ~ x p a n .  
9983.7410035.14 425 500 475 1 .3 

CM55 SECTION RIVER: Ilpache Waah 
RUICH: Reach 1 RS: 7.65 

INPUT 



v e ~ c r i p f l ~ n  7 65 -- Approximate Study L i m i t  
Staflon Elavition Data nun- 13 

St. E1.V St. Llev St. Eiev 5 t a  Elev S t a  E l e v  
9707 1970 9805 1966 9882 1965.5 s 9 n  1 9 6 4 9 9 7 7 . 3 7  1964 

9986 15 1962 10000 1961 810010.33 196210016 47 196410022.56 1966 
10109 69 195810128.52 I970 10165 1971 

nanning'a n valuer nun- 3 
st11 n virl st. n "11 s r a  II v.1 

9187 .055 9977.37 .0310022.56 .055 

sank sra:  eft ~ight ~engths:   eft channel ~ t g h t  coert conrr. ~ x g a n  
9977.3710022.56 120 500 470 .1 .3 

CROSS SECTION RIVER: Aparhc Mash 
RVLCH: Reach 1 ICi: 7.55 

INPUT 
Descrzptlon: 7.55 

station Elevation mra nun- 18 
SLa Elev Sfi 61ev Sf* Elsv Sf* 61cv S t a  Elev 

PB77.72  1968 9895.81 1966 9913.89 1964 9929.39 1962 9970.07 1960 
9981.49 1958 10000 1956.110021.51 195810028.16 196010145.16 1960 

10158.57 196210173.58 1961 10182.6 196610293.44 1968 

Benr st-: left ~ i g h t  lengths:  eft channel Rlghr coeff canrr. ~ x p a n  
9970.0710028.16 510 500 480  .1 . 3  

CROSS SECTION RIVER: Apache Wash 
R U C K :  Reach i RS: 7 . 6 6  

INPUT 
Description: 7 . 4 s  

S t e t i o n  Elevation Data n w  13 
ZLa Elev S t a  Elev SLa Elev S t a  Elev  St .  Elev 

9830 45 1960 9861 07 1958 9921 22  1956 9969 4 7  1914 9976 86 1952 
9990 1951 5 10000 7 195210032 17 195210051 31 191310081.19 1954 

10119 3 195610130 99 195B 10142 P 1960 

Bank St.: Lefr Rlqht Lengths. L e f t  Channel Rlqhr Coeff Conrr. Expan 
9969.4110051.31 490 100 110 .1 . J  

RIVER: lipache Warh 
RS: 1 . 3 6  

CRSISS SECTION 
RERCHi Reach 1 

INPUT 
Oescrrptian: 7.36 

S t a t i o n  Eievarion Date nus- 12 
st. El*" st. El-" 5Ls Elev Sfa Elev 5 r a  El*" 

9725 1914 9740 1952 9800 1950 9 8 3 5 . 5 2  1950 9913.32 ,948 
9977 .98  1916 9998 1911.510011.65 194610023.48 194810031.89 1950 

10040.39 195210046.86 195t 

hank %a: L e f t  Right Lcnqtha: Left Channol Righr Coeff Contr. Expan 
9919.3210023.*8 120 1*6 a70 .1 . 3 

CROSS SECTIN RIVER: Apache Waah 
R U C H :  Reach 1 RS: 7.28 

INPUT 
DosCrlpLion: 1 . 2 8  

SfaLlon Plevatron Data nun- I4 
5 t a  ~ l c v  sf.  lev s t 1  Elev sta  lev sta ~ l r v  

9710 1950 9160 1944 9800 19I2 '1836.63 1942 9849 7 4  1 9 4 1 . 8  

M.nning'r n vaiurr "m- 3 
Sra D vai s t a  n vai s t a  n vai 
9710 ,055 9988.71 .0310010.16 ,055 

CROSS SECIIOU RIVER: -ache Wash 
REL-CH: Reach 1 R5: 1.17 

INPUT 
Descri~Llan: 7.17 



51a EieY St. EleY S t a  E l e v  5 t a  
9950 59  1944 9955.33 ,342 9960.08 1'140 9961.15 

9991 1 I934 10000 1934 .31OOl l .X  193410024.18 
10043  8 5  1940I0082.22 194210090.58 1944 

"llnning~s n vaiuer ""m- 3 
Sra n ".I *La n V a l  St. n V.1 

9950.59 ,055  9978.76 .0310024.lS .055 

sank sra. Left  night ~engtha'   eft c h a n n e l  Right 
9978.7610024.18 500 501) 520 

CROSS SECTION 
WAC". 1 

RIVER: Apache Wash 
R5: 7 .08  

INPUT 
DescrlpLlon: 1 . 0 8  

station c i c v a t l o n  ~ a r s  nlm- 1 3  
Std E l e v  ST* E l c v  Sea E l e v  5 t a  

9917.61 1910 9925.72 1938 9931 .65  1936  9343.58 
9965.94 1930 9987 182910007.17 193010021.81 
10051.7 1936 10067.1 1938 10062.5 1940 

nann,np.r n Value& n w -  3 
SPa n Val  st* n Val sra n Val 

9911.61 0 5 5  9953.07 .0310021.87 , 0 5 5  

Bank S t s  LeIf Rlqhf Lengths: Lett Channe l  Right 
9953 0710021 8 1  , 685 100 5 

CROSS SECTION RIVER: *ache Wash 
OPACH. Reach 1 RS 6.98 

INPUT 
Descrrotlon: 6.96 

E l e v  S t  E l e v  
1930  9900 1932 
1 9 2 6  9994.24 1924 
19301008S.11 1932 

CROSS SECTION 
REACH: leach i 

EleV Sf. Elev 
1928 9800 192B 
192210000.75 1920 

$fa Eiev 5 t a  Elev  Sfa E l e v  Sra 
9 5 9 8 7 9  1930 9 6 2 5  1926 4705 1926  9770 
9822.48 192% 9817 37 1926 9954 1 7  1924 9987 42  

10011.02 192010Oll  22 1 9 2 2 1 0 0 h  39 192410020 56 
10020 8 9  1930 

Hn*n,nq.r n values n m -  3 
st. n Yo1 Sfa n Val sta n V a l  

9598 79 . 0 5 5  9954.17 .O310017.39 , 0 5 5  

Bank Sta :  L e t t  Right Leng ths :  Left  c h a n n e l  Oiqhr 
9954.17100l7.39 490 529 560 

CROSS SECTIMI 
m C W :  Reach 1 

RIVER: Apache Yarh 
R.5: 6 . 0  

INPUT 
Uercrlpfion: 6 . 6  

SLatiOn Elevdf iDn  Oara nm- 2 3  
s t a   lev s t s  E l e v  sf. = l e v  st+  

9660 1924 9705 1g20  9725 1919 9155 
9880 15 1920 9901 03 1920  9976.63 1918 9976 8 1  
9982.91 1916 9988.6 1914 9988.73 191410004.27 

10010 43 191610010.46 1916 10016.4 191810016 52 
10022 51 192010028.45 1922 10040 1923.?  

CROSS SECTION RIVER: *ache Yarh 
REACH: Reach 1 RS: 6 .11  



INPUT 
nelicr~ptlon: 6.11 -- e p r o x l m a t s  j o y  ~ a n c h  ~ o s d  mlgment 
;tatLon Elevation Data nun- 1 0  

s t a  EleY 9 t a  E l e v  st. Elev 5 t h  f l e v  st. E I ~ V  
9970 I918 9971.11 1914.04 9981 63 1912 .03  9990 1908 lOOO0 1907.5 

10010 1908 10025 1912 10045 1914 10090 1916  10225 1918 

Hanning'r ,, v a l u e s  11- 3 
S t l  n "I, Sf* n Val s t *  n Val 

9970 .055 9981.83 .03 10025 - 0 5 5  

sank sta: Lefr night Lengths:  eft Channel RlghL corff contr. E-." 
9981.63 10025  425 390 350 .1 . 3  

CROSS SECTION RIVER: Apache Wash 
RUZCH: Reach 1 RS: 6.63 

INPUT 
DercripCion: 6.53 
Station Elevation Data n w  14 

Sfa EleY 3td flev Sf. E l e a  Sra Elev S t a  Elev 
9976.91 1916  9982 1 3  1914 9983.41 1912 9984.66 1910 99BIi.91 1908 
9987.09 1906 99')s 1906 1000s  1 9 0 5 1 0 0 1 5 1 3  190610021.82 1908 

10050 15 191010131 7 9  191210273 61 191410318 4 9  1916 

~ a n k  sta Left ~ i g h t  ~ e n g t h a .  ~ e f i  Channe l  Rlgnr cneff c a n t r .  
9985.9110021 82 300 290 290  . I  

CROSS SECTION RIMR: Apache Wash 
RUICII: Reach 1 RS: 6.58 

station ~ l ~ ~ ~ ~ i ~ ~  oata nun. 12 
sta  lev s t a   lev Sra E l e v  st. ~ l e v  sea =lev 

9897.27 1912 9926.14 1910 9950.13 1908 9965.1 1906  9990.22 1904 
9998.11 190710006.79 190210014.85 190#10022.81 190610088.23 1908 

10249.56 191010282.55 1912 

dank St.: left Riqhr lengths: Lert Channel  Rlghr 
9961.110022.e4 430 430 430 

CROSS SECIiOn RIYER: rlpache ~ a r h  
RUICH: Reach 1 RS: 6.5 

INPUT 
D e r c ~ l p t i a n :  6 . 5  
5 1 1 C I O n  EleVdtlon Data Wm- 1 6  

5 t a  El*" st. Elev JZa El*" S f *  
9636.39 1910 9702.53 >PO@ 9118.78 1906 9747.02 
9947.45 1 9 0 1  9967.32 1902 9 9 8 7 . 4 1  1900 4995 

10019.82 190010042.69 190210071.1d 190410099.13 
10187 1910 

E l e v  S t a  
1901  9794.4 
1 8 9 9  lOOi0 
1 9 0 6  10152.4 

8ank sta Lefr ugnt Lengths   eft Channel Right caeff contr rxpan 
9947 4510071 54 310 1 4 5  3' .1 3 

CROSS SECTION RIMR' Apache Wash 
REACH. Ilsach 1 RZ 6 413 

INPUT 
Descripflon: 6.43 

SCatxon Elevation Data nvnr 13 
S t a  E lev  sta Elev s t a  Elri i  Sra r l a v  sf. ~ i e v  

9655 1306 9665 1901 9680 1902 9690 1900  9925 1900 
9970 1898 99901 1896  5 10010 1896.5 10010 1898 iO030 1900 

10040 1902 10120 1904 10285 1906  

Hannin9.s n Valuer nun- 3 
St1 n Val 5 t s  n Val sra  n V a l  

9655 055 9925 0 3  10030 .055 

Bank Sta: Left Rlghr Lengths: Loft C h a m e l  Right Coeff Contr. Expan. 
9925 10030 475 I S 0  360 .1 . 3  

CROSS SECTION nlmn. e i c h e  wash 
RFACW' Reach i Rl: 6.32 

INsm 
D E s C I i P L I C I I .  5.32 
Srarzan E I E V ~ L L D ~  ~ a t a  nun- 14  



st= ziev st*  lev S L ~  Elev st* ~ 1 . v  s t *  elcv 
9951.16 1900 9957.9 lSgS9361.52 18969970.99 18919977.55 1892 
99E4.06 189010006.52 189010013.72 189210020.18 189130100.18 1896 
10266.52 189810293.42 189810347.28 169810112.02 1900 

Bank sta: Left  RIP^ ~envths: ~ s f r  chamel night coati  contr. ~ x p a n  
9970.9910020.lS (10 390 150 .I . 3  

CROSS SECTION RIVER: ApaChc Mash 
W C I I :  Reach 1 RS: 6.25 

INWT 
Oescriotien: 6 . 7 5  -. ~ - - ~ ~  
stat ion Elevation Data num- I4 

5 t a  Elev S t a  Elev Sea Elev St. Elev Sfa blev 
991.34 1898 9911.58 1896 9947.24 1894 9961.81 1892 9976.08 1890 

9990 1868 10015 lSSS10030.1 189010045.12 189210069.41 1892 
10268.111 189210154.21 1891110476.27 189510569.33 1898 

nanninp'r n values n"m= I 
s t a  n m i  sra n val s t e  n val 

9911.34 .055 9961.81 .0310015.42 .OiS 

Bank Sta: Left Right Lengths: left Channel iliqhf Coetf Contr. Expan 
9961.81110045.42 P90 460 130 -1 . 3  

CROSS SECTION RIVER: Apache Wash 
W X H :  Reach 1 RS: 6 . 1 6  

INPUT 
Dercrlptlon: 6.16 
Station Elevation Data n m -  20 

s i a  ~ l e v  s t a   lev 5fa Eiev sfa  lev st. ~ l s v  
9875 1092.5 9961.21 1892 9972.1 1890 9917.65 1888 9983.3 1886 

9889.16 1BB4  9996.71 1883 9 9 9 7 . 1 8  188310022.78 188410039.58 1886 
10050.58 188810110.58 18881DZOS.91 188510225.08 188610318.94 lSe8 
10345.12 1890 10410.9 18PZl04Z4.02 189210428.81 189210468.67 1893.08 

nannmg's n vaives nm- 3 
sia n Val 5 t a  n V a l  5 t a  n Val 

9875 .055 9977.65 .0310050.58 ,055 

Bank Sfa: Left Right Lengfhs: Lef f  Channel Right Caeff Contr. Expan. 
4977.6110050.58 2 7 0  360 450 1 3 

CROSS SECTION RIVER: Mashe Wash 
REACH: Leach 1 h 5 :  5.03 

INPUT 
Degcrlption: 6.09 -- Old New Elver Road 
station ~1evatic.n ~ a r a  n m -  10 

5td Elev St. EleY Sfa Elev Sta Elev S t s  Elev 
9815 1886 4830 1 2 6 1  9931 1882 9970 1880 lDOl0 1879.5 

10050 lBe0 10070 , 882  10345 1884 10380 1886 10520 1888 

Mannlng'r n Value. "m- I 
St- n V a l  s t a  n V a l  S t a  n V a l  

9815 ,051 9935 .03 10070 .055 

Bank st*:  eft ~ i g h t  Lenqths: ~ e f f  Channel Right corff conti. ~xpan. 
9931 10070 470 445 4 3 1  . 1 . Z  

CEO55 SECTION R I Y E R :  Apache Wash 
RUICH:  Reash 1 RS: 6.01 

INPUT 
De3cripiion: 6.01 

Station Elevation Data n m =  1 7  
Srr  lev sra Elev s fa  Elev st.  lev S L ~  E I ~ V  
9750 1883 9870 1882 9920 lea0 9955 1878 DgSO 1876 
10000 1815.5 lO010 1 8 1 6  10020 1878 10035 1880 10075 1880 
10180 1876 10175 1 8 7  10190 1878 10260 1880 10280 1882 
10400 1884 10580 1886 

~annlng's n vslucr nm- 3 
5ta n Val sea n Val 5 t a  n V.1 

9150 -055 9920 .D9 10035 .055 

Bank Sra: Leff  Right Lengths: Left Channel Rlght Coeff Contr. Expan. 
9920 10035 485 490 510 . i .1 

CROSS SLCTION RIVER: Apache Wash 
RUICH: Reach 1 RS: 1.92 

mem 
DescriDtion: 5.92 
Stailan Elevat~an Data nun- 19 

Sta Elev s t a  Elcv sra Elev s t a  Elev 5tm   lev 
9720 1811 9 8 5 1  04 1876 9948.34 1814 9975.43 1872 iO000 1 8 7 0 . 2  

10006.77 18121001555 181410024.3'1 18761003496 181610094.25 18711 



I=nnin(i's n v a l v e s  "unr 3 
St= n Va l  st. n Val St. n V i l  

9720 .055 9948.34 ,0310024.34 .055 

Bank Sca: Left R l g h L  L c n g t h r :  Left Channel R i g h t  
994B 3410024.34 375 400 315 

moss SECTION RIVER: & a c h e  Wesh 
R U C H .  R e a c h  1 RE' 5.83 

INPUT 
L k s c r i p t i ~ n :  5 83  

S f a n *  E l e v a t i o n  Data nunr 1 6  
S t a  E l e v  St* Elev 5ta E1.v St. 

9500 1 9550 1872 M i 0  1872 9'710 
9890 1870 9960 1868 9990 1866 10000 

10030 1868 10105 1868 10120 1870 10140 
10250 1875 

Harming', n V.1"as am- 3 
s t a  n v.1 st* n val sea n v a l  
3500 055 9960 .03 10030 -055  

Bank Sta: L e f t  R i g h t  ~enqths: left channel ~ l g h t  
9960 10030 375 380 380 

CROSS S E C I I ~  R I ~ E R :  &acne wash 
m C H :  Reach 1 , R S  5.76 

INPUT 
Dcscrintion: 5 . 7 6  
STailon E l e v a i l o n  Data nun- 1 5  

s t a  e l e v  S L ~  = lev  s t a  E I ~ V  ST. 
9640 1870 9674.85 1868 '1704.99 1886 9712.43 
9835 1866 9865 1866 9968.58 1864  9985.72 

10043.06 186410096.64 1866 10124.8 186810142.86 

Mannlng'r n values ""m- 3 
st. n V a l  sra n "a1 St .  n V a l  

9 6 4 0  ,055 9968 SB 0310043 06 ,055 

B m k  Sf.: Left RlghT Lengths. Lsft Channel RzgbL 
9958 18100(3.06 4 1 0  1a0 570 

XCSB SECTION 
REilCX: Reach i 

INPUT 
Dessrlptlon: 5.66 
SiaLlan E l s v a r i o n  Data nun= 23 

Sfa E l e v  B r a  Eiev Sta Elcv Scn 
950d.86 1864 9505.03 1B6.1 9622.9 1862 9622.9# 
9802.28 1852 9805.57 1852 9805.58 1862 9814.49 
9 8 3 8 7 4  I658 9839.05 lS5B 9857.71 1860 3980.02 
10003.7 185410014.51 1858 10030 1858 10136.3 

10169.16 1862 10210 1862.5 10615 1861 

Manning's n v a l u e s  n W a  3 
sra n Val S t a  n Val sra n V a l  

9504.86 ,055 9980.02 . 0 3  10030 .055 

Bank Sf*' left R l g h t  Lengths: L e f t  C h a n n e l  Riphr 
9980 02 10030 160 410 320 

CROSS SECTION RIYER. apache Wash 
REACH: R e a c h  1 RS: 5.61 

INPUT 
DescIlption: 5.64 -- Cloud Road 
sfatlo" Llcva i lon  Oat. nun- 9 

sea  lev  ti  lev sta = l e v  sra 
9650 1862 9775 1860 9810 1858 9955 

10170 1856 10275 1858 10365 1860 10575 

CROSS SECTION 
RWCH: Reach 1 

INPUT 
D o a c i i p L i o n :  5 .57 

RIVER: Apache Wash 
BS: 1 . 5 7  

Station c l e v a t ~ o n  Data nun- 16 
St* Elev  SLa ElEv Sta Elev  Sfa 

9400 1859 9520 I858 9700 1856 9131 
9812 1856 9821 ,854 9 1854 9385 

E l e v  5La Elev 
1862 9802.21 1862 
1860 9838.73 1858 
1860 9995 33 1854 
186010136 31 1860 

Elev  s t a  ~ l t v  
1858 9800 1858 
1852 9993 1850 



Il.nnLng*r n Valve, n m -  3 
s t a  n Val St. n Val St. n Val 

9400 -055 9917 .03 10035 .a55 

CROSS SECTION RIVER. lipache Wash 
R6ACH. Peach 1 RS 5.48 

IW"T 
OEscrlpt~on' 5 48 
Station Elevati-n Data nun- 15 

St. EICV SCa EleY Sta Elsv St. 
9300 1855 PIP0 IS54 9750 IS54 9190 

9929 89 1850 9978.41 185010000 4 2  18116 10004 4 
10141.09 185210141.22 185210418.13 185210547 75 

Uemlng'r n Valvca am- 3 
Sta n V a l  Bta n Val SLa n Val 
9300 ,055 9978.42 .031001(1.06 .055 

Bank St.. left U g h t  Length.' Left Channel Right coeff contr. ~ x p a n  
9978.1110044 06 530 500 500 1 . 3  

CROSS SECTION RIVER Apache Wash 
REIICH' Reach 1 R5 5 38 

lNQW 
Delcrlptlon 5 38 

Statlo" ElCVaLxon Data nun- 11 
S m  EleY Sfa Elev 5ta E l e v  5 t a  Elev 5 t a  E l e v  

9815 1850 9880 1B*8 9900 1846 9910 I844 9'185 ,Bail 
10000 1841 10015 1 4  10030 1846 10110 1846 10215 1848 
10460 1850 

Bank s t a  left srght Lengrhr left Channel night coerf contz. ~ x p a n  
9985 10015 350 375 425 3 5 

CROSS SECTION RIVER: Apache %arb 
RU\CH: Reach 1 RI: 5 . 3 1  

INPUT 

Elev St1 
1844 9911.33 
1 8 4 2  9988.23 
184210044 49 
18d6 

Elev 
1 8 4 0  
1812 
l84l 

Manning's n valuer num- 3 
St. n "31 s t *  n Val sin n V a l  
9315 055 9989 2 3  0 . 4  055 

Bank Sra:  l e f t  ~ i g h t  lenqrhs Lefr channel ~ w h t  coeff contr. ~ x p a n .  
9988.2310044.44 500 500 480 . J  

CROSS SECTION RIVER: Apache Wash 
RERCH: Reach 1 RS 5.21 

INPUT 
Deacnptron. 5 21 

statmn ~leuatlan ~ a t a  nm- 21 
s t a  Elev s t a  ~ l e v  sra  lev s t a  zlev sta ~ i e v  

9685 1842 9780 1840 9860 1838 9885 1836 9890 1836 
9915 1838 9970 1838 9985 1836 10000 ,834 10015 1636 

10030 1838 lOOB5 1838 10110 1837 10120 183s 10135 IS40 
lOlS0 1840 102'15 1838 10310 1838 10355 4 0  10400 islo 
10525 1842 

Bank SLe: Lett Right Lengths: Left Channel Right Coeff Contr. Expan 
9970 10030 330 310 300 .I . . 

Right Levee Starlan= 10135 Elevar~ow Itlo 

CROSS SECTION RIVER: Apache llarh 
RFACB Reach 1 RS: 5.15 

INPUT 
Descrrptlon: 5.15 

Station ElsvaC>oo Data n m -  14 



Ilannlng'r n Valucl nu"- 9 
s t a  n v.1 ST* n Val St* n Val 
9870 ,055 9978 .03 10025 , 0 5 5  

Bank 511:  L e f t  Right Lengths: =eft Channel Right coeff cantr. -pan. 
9978 10025 350 352 155 . i .3 

Rlrlht  Levee Sfation- 10170 Elevation- 1836 

CROSS SECTIMI RIVER: Apache Yash 
RLRCH: Reach 1 8 5 :  5.08 

I W W T  
Description: 5.09 

station s leva ti on para nvnr 14 
s t a  Elev st.  lev s t a  zlsv s t r  ~ i e v  5ra clew 
9180 1835 3515 1834 9550 1832 9970 1832 9981  la30 

10000 1831 10025 1832 10075 1834 10120 1830 10145 1832 
10255 1832 10320 ,834 10135 1 3  107BO 1836 

nam,ng*s n valves "Dm- 3 
s t a  n "a1 S t a  n Val s t a  n Val 

9480 , 0 5 5  9-70 .03 10025 ,055 

Bank s t a :  L e f t  Right Lengths: L e f t  ch~inel Pfgnr coerf contr. cxpan. 
9970 10025 300 300 310 .1 . 3  

Rlqht Levee S t  10075 Elevation- 1834 

CROSS SECTION RIVER: ~pacnc wash 
REIICH: Reach 1 R5: 1.03 

INPUT 
Description: 5.03 
Sfi lTlan ElevaTlon Dara nw= 13 

S T 3  Elev SLa Elev Sea llev Sta Eiev Sta E l e v  
9515 1833 9590.59 1832 9640.88 1 6 3 0  997512 1830 9992.06 1826 

1'>001.75 182610012.26 193010053.1 183010131.33 183010188.37 1828 
10281.59 1826 10620 1832 10750 1632.1 

"anning'r n Valuer n u -  3 
s t a  n V a l  s i a  n V a l  sra n Val 
9515 . 0 5 5  997i.li .0310012.26 .OSS 

Jnni  St.: Left Right Lengrhr: l e f i  Channel Right Coeff Canlr. Expan. 
9971.1210012.16 3P5 365 310 .1 . 3  

Rlqht Levee SLaLlon=lUi33.33 Elevation- 1810 

CROSS SECIIOW RIVER: Apache Wash 
RUICH: Leash : p15: 4.96 

INPUT 
Descrlptlon: 4.96 
Sfa:Aon Elevsrlan D a t a  nu"= 1 7  

Sra Elev sf= €lev s t a  clev s t a  =lev S L ~  E I ~ Y  
9716.18 I828 9717.02 1828 9 8 0 0 . 1 9  1826 9974.19 1 8 2 6  9995.82 1822 

: O O O i 1 . 0 5  182210011.03 182610011.04 182610156.72 182610156.73 1826 
10310 182410344.97 182410421.12 182610592.76 182710594.98 1827 
10670 1828 10190 1830 

nant sta:  left ~ x q h t  cenqmn: Left channel ~ i q h t  
9914.1910011.03 400 320 200 

x w h r  Levee stetaan-10156.63 ~lsvatian- 1826 

CROSS SECTTON RIVER: Apache Ylrh 
REACH: Rtach 1 RS: +.9 

INPUT 
DeScrLpLion: 4.9 
Station Elevaflen Data nua- 25 

s t *  Elev sra €lev sta clav sra 
9757 1826 9850 1824 9881 1822 9910 
9922 1822 9936 1 8 2 4  9966 1824 9978 

10014 1820 10023 1822 10032 ,824 100419 
lOl9B 1822 10235 1823.2 10274 1822 10291 
10320 1820 10334 1822 10374 1822 10386 

Eiev S L ~  €lev 
1820 9912 1820 

Hannlng's n value, "W 3 
S t &  n Val St. n Val St. n Val 

9751 055 9966 .03 10032 ,055 

~ a n b  s t a :  Lefr ~ l g h t  ~engrhs: le f t  channel ~ a q h t  coeff contr. ~ x p a n  
9966 10032 220 200 160 .1 . 3  

Left ~ e v e e  ~tativn- 9966 rlevation- 1814 
RIghL Levee Station- 10012 ElevaCion- 1824 

CROSS SECTION RIVER: Apache wash 



Elsv S t a  
1824 9830.85 
1820 9930.31 
181810009.43 
181810126.15 
1B1810211.21 

Elev S t a  
1821 9875.16 
1820 9914.99 

"annmgm3 n valve8 nm- 3 
st. n Val srs " V a l  s t 0  n Val 
9480 .055 9875.16 .03>0009.41 .055 

Bank SLa. left Rlght Lengths: L e f t  Channel R ~ g h t  Corff C o n t r .  Expan 
9875 1610009.d3 480 480 180 .1 . 3  

left Levee Sfarlon- 3975 Elevation- 1820 
Rlght Levee Station- 10013.6 Elevation- 1822 

CROSS SECTION 
M C H :  Reach i 

RIVER: Apachs Warn 
RS: 1.78 

INPUT 
IiescrlpL~on 4 18 
Statlo" Elevailon Data nm- 17 

S t a  Elev sea  lev sea £lev sts ~ l c v  sta  lev 
9743 69 1820 9905.26 1818 9905 18 lSlS 9964.87 1818 9964.88 1818 
9983 35 1816 9995 72 l8lJlOOlO 01 181110021 41 181610211.72 1816 
10230.89 161610317.17 181410376 07  l e l J  10488.8 1814 10508 5 18x4 

10540 1816 10640 1818 

Nanning'r n Value, nm- 3 
8Ca n V a l  S f a  n V a l  S t a  n V a l  

9743.69 .OZS 99611.87 3 l Q O 2 .  3 5 5  

Bank Sta :  Left Right Lengths: Left Channel Right Coeff ConLr. 
9964.8110021.41 300 200 100 .I 

Rlght LevPE 51at10n-10211.72 EIeYaf~on= 1816 

CROSS SECTIOB 
REACH Leach 1 

XIYER: apache Wash 
x.5; 4.74 

INPUT 
UelCr2pL~an: 4 . 7 4  
5Lnilan ElevatAan D a t a  n;mm- 22 

s f a   lev  fa  lev s t a  ~ l r v  sta  lev sta 
9500.14 lSlS 9960.29 1815 9979.29 1814 9988.69 1812 9994 
9994Q1 18:O 9999.53 1810 9999.55 181010010.02 181210029.03 

10029.36 iB1410136.55 1810 10140 ,813 10160 1811 10380 
10400 1511 10+25 1814 iOIl0 la14 1 0 4 8 5  1813 10530 
10590 1815 10700 1815 

~ a n r  s t a :  Left Right ~ e n g r h s :  ~ ~ f t  channel ~ w h r  coeff conrr.  pan. 
3960.2910029.03 400 500 500 .I .3 

CROSS SECTION RIVER: lipache Yarn 
PCACH: Reach 1 R5:  4.65 

INPUT 
C,escrLptlon: 4.65 

Bank 4cs Left Rlght Lengths, Left Channel R q h t  coeff cantr. ~ x p a n  
9982 4710093.98 260 280 260 .1 3 

CROSS SECTION RIVER: Apache mash 
RmCR:  Reach i RS: 4 . 6  

Sfarioh Elevation Data n w  18 
sra E l ~ v  sta  ~ l c v  Sfa  Elev sta ~1.v sta  Elev 

3675 1812 9812.65 1810 9836.31 1810 9875.78 lBO8 9883.17 1808' 
9966.89 1906 9971.4 1806 0987.4 1802 9998.69 1802 9998.98 1802 
10015.98 180610022.46 1806 loll3 180610130.11 180410281.82 1804 
10322.71 180610410.241 180610500.19 1808 



lank 5fa: Left Rlqht Lsngrhr: Left Channel Right Corff ConLr. Expan 
9911.C100l5.PB 83 BJ 83 i .3 

CRMS SECTION RIMR: Rplche Wash 
W H :  RmCh 1 R5: 4.58 

,"ST- ... -". 
~escript~on ~ e - t r y  data poinra 6 and 7 are adjusted to account for ths 3 

barrel 10. x 5' cbc 'she aratlonlnp for both p o m ~ s  is increa~ed 
by 5' The r ight  bank and ineffect~ve flow arcas are ad3uat.d 
accordmgly. The elavarions of polnf3 5 and 6 are ~ h r n ~ a d  f r w  
1802 to 1801.3 t o  match the surveyed lnvert of rhe box culvert 

S L ~ ~ L O ~  Elavarlon ~ a t a  n m  10 
51a Elev 5La Clew Sea Flev STa Llev S t a  Elev 

9585 1810 9790 1808 3945 1606 9983 1804 9984 1801.3 
10015 1801 3 10016 1804 10250 1884 10320 1806 10500 1808 

Bank S t a  Left Right lengths: ~ e c f  channel ~ w h t  coecf contr. ~xpan. 
9983 10016 180 1 8 0  170 . 3  .5 

Ineffective Flow n- 2 
Sra L SLB R EieV Ira l Sta R Elev 
9665 9989 1808 10016 10300 1808 

CULYLRT R I M R :  Apache ilash 
RUICH: Reach I RS: 4.515 

INPUT 
Descrlptlon: Culvert $1 13 10' X 5' Boxes )  

Distance from Upzrresm XS - 5 
Deck/Roaduay Wldth = 114 1 
Weir Coefflclenf = 3.1 
Bridge DICX/RO.dW.Y $Lev = 
Upstream ~scklsaadua~ coardinater 

- .. 
Eta "1 Cord Lo Card Sea "1 Cord Lo Card sta HI card la cord 
9685 1810 IS00 9790 1808 1800 99&5 i S D B  1800 

Stailon Elevailun DaLa n u -  10 
Sid Ele-l Sf. Elev 5x3 Elev Sis Eiev Sta  Elev 
9681 181" 9190 1 8 0 6  9915 1806 9983 1804 9984 ? S O 1 3  

la Cord 
1798 
1798 
1798 
I738 

DavnBZCadn Brldge Croar Section Data 
station ~lcvarian Data nun= 13 

S t b  E l e Y  Sfa Elev Sta Elev Sf. Elev $fa Elcv 
9550 1812 9730 lSl0 9915 1808 9945 1806 9960 1801 
9975 1802 9985 1800 10000 I799 10035 1800 10115 18Q2 

10150 1804 10211 1806 10210 1808 

Nannl"g.s n Yalues Dm-  3 
sta  n Val Sta n Val s n  n V a l  
9550 055 9975 03 10115 055 

Bank 5 f a '  Left Xlghf Coeff contr Expan 
9975 loll5 .1 .3 

Insffectlve Flow nmn- 2 
Sfa I Sea R Elev Sea L Sra R Elav 
9550 9950 1808 10050 10240 1808 

unrfream w a n b e n t  r ide  s l o w  - o horlr. to 1.0 vert~cai 
Downstream w a n b e n t  side .lope o horlr.  to 1 o V ~ ~ L ~ C L I I  
vaxzmm alloweble aubwrpence for r e l r  flow = 95 
Elevation a t  whxch weir flow beslnr - ,807 
Energy head uacd in s p ~ l l v a y  design 



SPi l lway  height used in deslgn 
wei r  crest ahape 

C Y I V C T ~ :   me shape illlce span 
BOX1 BOX 5 10 
M A  Chart 1 8 - f l a r e 6  ulnqwall. 
F%RA S c a l e  (I 1 - * I n p a l l  f l a r e d  10 t o  7 5  deg. 
S o l u t l o n  Criteria - Hlghsst  U 5 .  EG 
c u l v e r t  uprtr. DJXL Length n v a l u e  Entrense LDSS c o e f  E X ~ L  --- cocf 

0 1 1 4  1 ,015 .5 1 

Sf.. sea. St. 
9989 9999.5 10010 

DOmstream E1evat1011 - 1800 67 
conterlxne srarlona 

s t a  Sra s t a .  
9989.5 10000 10010.5 

CROSS SECTrON 
R E M I :  WaCh 1 

INPUT 
D e s o l p t i o n  ~eoaetry data polnc 8 is adjusted t o  account for t h e  3 b a r r e l  1 0 '  

X 5 '  cbc The culveif was extended and cross r e c t l ~ n  4 . 5 7  of t h e  
FI5 was eliminated T h ~ s  cross aectlon i s  the f i r s t  damstream 
Cross lCCLlDn O f  t h e  CulYerf The elevation of data  point B IS 

adjusted from n 9 9  to la00 The right bank statloo i s  moved from 
station 10035 to 10150 

Statla" ElevaLlon Data nun- 1 3  
52n ~ l e v  s f a  € l e v  s t a  E l e v  s t a  Llev srs = l e v  

9550 1812 9710 1 8 1 0  9911 iSOE 4945 1806 9960 1804 
9975 1802 9981 1800 >OD00 1799 lo035 1800 10115 1802 

10150 1804 10215 1806 102aO 1808 

Mannmg'9 n "s loes  n m -  3 
sta  n Val 5fa n v a l  s t a  n va1 

9550 - 0 5 5  9975 .1)3 loll5 055 

Bank Sta Left Rlght Lengths Left Channel Right Coeff Canri Expan. 
9975 l O l l 5  365 361 350 1 . 3  

Ineftecfl". rlw n u s  2 
Sfa L 5 t s  I Elev Era I Sia R Elev  

9550 9950 I D O F  I O O S I l  10280 1808 

:ROSS SECTION RImR: apache Wash 
RULCB: Reach 1 RI: a.49 

INPUT 
Descrlptian: 4.49 

Staflon E l e v a t i o n  Data num= 12 
Sia  lev s t a  ~ i e v  s t a  Elev  $fa   lev sta  lev 

962: 99 1806 9901 91 1804 9916 7 4  1802 9954 9 1800 9973 B9 1798 
9983 53 1796 10011.1 1796i0018 97  179810053.61 180010105.02 1802 

10240 68  1804 10140 1804 5 

uanning95 n Values nu- 3 
s t a  n val  Sra n vsi sta n val 

9821.99 055 9954.9 .0110053.62 -055  

Bank S t a :  L e f t  Right Length):  eft Channel Rignt c o e f t  contr .  u p a n .  
9954.910053.62 490 450 450 .1 . 3  

CROSS SECTIMI RIYER: Apache Wash 
RVLCH: Reach 1 RS:  4 . 4  

INPUT 
D e s c r i p t i o n :  4.4 

sratlon Elrvarion ~sta nm- 14 
st=  Elev  sf*  lev s t a  ~1 .v  s t a  Elev st. ~ l e  

9925 1802 9940 1800 9970 1798 9990 1796 9995 1794 
ID005 1792.3 10020 1 10030 1796 lOOB0 1796 10090 1794.1 
10110 1796 10175 I798 10210 1800 10270 1801 

Harming'. n Values nm- I 
s t a  n v a l  sra n v a l  sra  n v.1 

9925 .055 9990 03 10030 .055 

Bank Sfa: L e f t  Right Lengths: Left  Channel Right Coeff Canti. Expan. 
9990 10030 475 510 490 .1 . 3  

I N P r n  
Dercriptlon: 1.31 

3tatxon E l c v s r l o n  ~ a t a  n w  1 2  
St. Elev sra E l e v  51. E l e v  s t a  ~ l r v  sia ~ 1 . v  

9706.51 1798 9170.7 1796 9896.31 119a 9980.51 1192 9986 9 1190 



Bank St.: Left Riqht Lengths; Left Channel Right Coeff Cantr. Expan. 
9980.5410019.75 410 ( 2 0  410 .1 .J  

CROSS SECTION RIVER: Apache Yarh 
RUCH: Rs.ch I RS: 4.23 

INPUT 
DeScript~on: 4.13 

-.. ~ ~-~ -.-- ~ 

sla ~ l c v  sta z1.v Sta Elev Sra Eiev st. Eleo 
9520.61 1796 9614.39 1794 976z.38 1790 $933.91 178n 9961.n nso 
9980.16 1790 9985.61 1788 9991.01 178610007.85 1186100i5.65 1788 

10030.19 119010081.29 179210132.36 1734 

m S S  SECTION RIVER. Apache Wash 
RV\CH. Reach 1 RS. 4.22 

INPUT 
Descrlprlon 4.22 
SZaTlon ElevltlOn DBLa hum- 13 

Sf. Elev Sf. Elev J f a  E l ~ v  6 t a  Elev 5fa Elev 
9435 1796 9530 h 9 4  9595 0 9 2  9650 1790 9780 1788 
9885 i 7 B B  9915 1790 9920 1786 9999 81 1185 5 lOOl0 1786 

lOD30 1790 10085 1792 10135 1792 4 

Hannlng's n "slues a","- 3 
S L ~  n vai sta  n v.1 sra  n Val 

9435 .a55 9915 .03 10030 ,055 

~ a n k  sra:  Left ~ l q h r  lengths:   eft channel ~ i q h t  coeft  comr.  Expan. 
9975 10030 280 280 260 .1 . 3  

CROSS SECTION RIVER: @ache Wash 
RfRCH: Reach i RS; e.11 

INPUT 
De.CIipC:on: 4.1, 

SLaCfon Eleudt~on D-ta nun- 1 1  
st. sta  lev s r a  E ~ E V  st. Eiev sia ~ l s v  

9951 62 1192 9972 66 1790 9978 4 8  I786 9982 112 1784 3988.23 1182 
lo014 08 1782 10019 1 1784 10107.8 1786 10273.4 178810155.58 1190 

~.nk sta. Left ~ i g h f  LsngrN left channel R W ~ I I L  caeff conti mpan. 
9978.48 10107.8 2 0  240 300 I . 3  

CROSS SECTION RIVER: -ache Wash 
R B C H :  Reach 1 RS: 4.05 

StaCIon Elovatlm Oats num- 9 
Sla Eicv S t n  Plev Sta Elev Sfe Elcv S t a  Elev 

9960 17889981.93 1782 9990 1780 10000 I779 10015 l7sO 
10025 1782 lO2OO 1782 10270 llB6 10320 1786.8 

Hannxng's n Values n m -  3 
s t a  n Val Sfa  " V a l  st. n V.1 

9960 .OS5 9981.93 -03 10025 ,055 

Bane sta Left Plghf Lenglhs: Left Channel RI9hL Cacfi contr Expan. 
9981.93 10025 400 5 0  285 .3 -5 

CROSS SECTION RIVER: -ache Yash 
W H :  Reach 1 R4: 3.96 

SLation Elevation Data num- 16 
S t a  Elev S t a  Elev Sea Slav Sta Elev St* Elev 

9952.78 l784 9882.85 1782 9912.96 1760 9952.91 1778 9978.94 1776 
9989.34 177410006.21 177110028.53 118010057.49 118210l79.95 1782 

10409.79 118010118.05 171810422.6 l77810433.36 178010568.23 1782 



Hannmg's n Valuer nm- 3 
SL. n "el st. n Val ST* n Vll 

9852.78 .055 9882.85 .0310057.49 .055 

~ s n k  st.:  eft Right k n g t h s :  Left Channel  ~ i g h t  coetf c ~ t r .  ~ r p e n .  
9882.8510057.19 190 510 160 1 .3 

CROSS SECTION RIVER:  Apache Wash 
N A C H :  Reach 1 RS: 3.86 

INPUT 
OtsCripLion: 3.86 

Station ElaVaLiOn DaTa n m -  15 
Sta  Elev Sta Elrv 5is E l l v  Jfs Elsv S t a  Elev 

9728.15 h B O  9811.03 1718 9980.13 ,776 8392.41 177010006.32 1770 
10015.11 h72 100q8.5 1774 10106.2 177410125.25 1776 10163.1 1778 
10205.78 h1810274.92 177410300.77 177410373.71 177810496.8 1780 

Bank Sta: l p f t  RlghL Length*: Leff Channel RlghL Coetf Contr. Expan 
9980.73 100418.1 360 (00 4 9 0  .I .3 

CROSS SECTION RIYER: Apache *ash 
NACH: Reach 1 RS: 3.78 

IRPrn 
Description: 3.78 

Station Elevation Data nun- 17 

Mannlnq'r n values nm- 3 
s t a  n V a l  Sf* n V a l  st. n "a1 

9660.11 .OSi 9 9 1 9 . 4  .0310060.68 , 0 5 5  

Bank E t a :  L e f t  Rlqhr Lengths: L e f t  channel sight b e f f  contr. ~ x p a n  
9 9 7 d . + 1 0 0 6 d . C S  170 li0 1 7 0  . 3  .5 

;ROSS SECTION RI'IER: Apache Wash 
REACH: Reach 1 Rs: 3.75 

INPUT 
DelCIlpZi~n: 3.15 

station Elavation ~ a t a  nun= 1 4  
s t a   lev ~ t a  %lev $fa Elev sta  lev sfs  lev 

9190 1 7 7 6  9611 1174 9710 1772 9725 1172 9780 377.1 
9 1 1 7 4  9975 1772 9 9 8 2  65 1768 9991 06 17641 10010 1764 

10020 1168 10310 1772 10840 1772 l O B B S  1 1 7 6  

Bank ST*: Left Rlghf Lengths: Leff Channel Right  Coeff Cantr. Exp. 
9982.65 10020 500 500 5 0 0  . i 

CROSS SECTION RIYER: lipache Uaah 
R U C H :  Reach 3 8s: 3.65 

Bank 5fa. Left s i g h t  knplthr,  Left Channel Right Coeff Conti. Expan 
9970 10015 250 250 260 .I 1 

CROSS SECTION RIVER: -ache Ylsh 
RERCH: Reach i RS: 3 . 6  

IliPUll 
Descrlpilon: 3.6 
Statton Elevation Data n m -  9 

st=  lev s t a   lev sra ~ i a v  sra =lev ~ t a   lev 
9318.25 Ill0 9475.66 1168 9891.47 1766 9979.85 1161 9990.66 I,+" 

10010.55 176010013.99 176210247.91 116810365.75 1770 



Sta  n 1 st*  n V a l  sta n v a l  
9378.25 055 9379.81 .0310011.99 .(is5 

CR04S SECTION RIVER: Apache Wash 
RVLCR: Iieach 1 RS: 1 52 

StatIOn Elev~tion Data n w  I4 

namin9'5 n Valves nm- 3 
St. n V a l  st, n V a l  sta n v.1 

9669.22 055 9981.96 0310017.06 055 

Bank Sta: Left ~ l g h i  Lengths: Left Chennel xight c a e f f  cantr. 
9981.9610017.06 200 200 200 .1 

C W S  SPCTIMI 
RmCH' Reach 1 

INPUT 
DeacXlDtlon: 3 . 4 8  

RIVER: Apache Wash 
RS: 3.48 

Station Elevation DaTa nun- 11 
S t i l  Elev Sfa Elev  St. Elcv  Sta Elev  Sia 

9620.29 1764 9671 6 1162 9965 97 1762 9985 39 1760 9388.6 
9393.36 175610009 5 9  175510018 81 1758 10110 5 176010298.95 

10615 1764 

0-nk Sta: Left night lengths: left channel  Rlghr cacff cantr. 
9995.3910018.81 100 4 0 0  41 .1 

CROSS SECTION RIVER: Apache Wash 
RUICB: Reach 1 RS: 3 . 4  

INPUT 
,eaCIlpZiCn: 3 . 4  
.tation Elevation Uara "urn= 1 4  

Bank st.: Left Right Lengths: Left Charnel ~ l g h t  
9984 10031 480 410 4 4 0  

Manning'. n values n m -  3 
st* n v a l  sra n val s ts  n v a l  

9599.26 ,055 9955.22 .0310020.21 055 

Bank sta:  L e f t  Right Lcngfhs: L e f t  Channel Right Coeff Confr. =xpm. 
9955.2110020.21 520 520 520 . I  . 3  

CROSS SECTION RIVER: Apache Wash 
RULCH: Beach 1 R9: 3.21 

IN?", 
Dercrlprron: 3.21 
S t a t i o n  F l e v a t l m  ~ a r a  n ~ n .  1 4  

Sra r l r v  51. Elev  S t a   lev s t a  c l s v  sta ~ l c v  
9595 1754 9630 1752 9660 1750 9680 1749 9710 1150 
9900 1751 9965 1750 9990.25 174610009.88 174610029.09 1749.98 

10130 1750 10315 1752 I0390 1752.1 10390 1 1754 



Bank St,: ~ s f t night Lcngthr: ~ e f f  channel  ~ l q h f  coetf caner. ~ x p r n  
996510029.09 250 310 350 .1 .3 

:ROSS JECTIW RIVER: -ache Wash 
REIICH: Reach 1 RS: 3.13 

Inem 
OesCIlptlOn~ 3 11 
s t a i x o n  Elevarlon ~ a t a  nm- 10 

st.  lev sta Elev sra e l e v  S L ~  r i e v  st. ~ l r v  
9 4 a Z . 6 4  1752 9512 79 l ? l 8  9870 4 7  1748 $976.41 1746 9996.99 1742 

10009.71 1742101127 88 17481006? 68 1750 10100 1750.2 10100.1 1152 

Bank Sta:  l e f t  Right Lengths: L e f t  Channel Right C o ~ f f  CanLr. expen. 
9978.4110027.68 200 280 300 - 1  . 3  

CROSS SECTION RIVER: apache wash 
REACH: Reach 1 RS: 3.07 

INPm 
Descrlptlon: 3 . 0 7  
Statlo" Llevatlon Data nm= 11 

Sta Elev  S t a  Elev s t a  Elev  5ra  lev 5fa ~1.v 
9625 1750 9640 7 9665 1746 9812.66 1746 9979.95 1 7 4 4  

9989.15 1741210019.02 114110028.11 171a10080.68 17*6101&0.11 1718 
10180.42 1750 

Hannlng's n valuer nm= 3 
SLa n Val Sfa n Val 5L. n Val 

9625 055 9979.91 0310028.11 055 

~ a n k  s t e  Left ~ i q n t  ~ e n q t h s  left channel ~ x q h t  coeff contr ~ x p a n  
9979 951002S.ll 0 0 0 1 . 5  

CROSS SECTION 
REACH: %each 2 

RIVER: Apache wash 
R5: 2 . 9 7  

Bank SLs. L e f t  Right  Lengths: Left Channel Rlght Coeff Contr.  Expan 
4980 11098 2 7 0  270 280 . I  . 3  

COOSS SECTION 
REkCH: Reach 2 

INPUT 
Uescrlpfian: 
siat10n E l e v a t l a n  

SZa Elev 
9820 1 7 4 8  

~anninp's n valves n w  3 
st* n V a l  st. n V a l  5 t s  " "a, 

9820 -055 9970 .O48 10660 , 0 5 1  

Bank 5is: Left Rxghf Lengths:  Lsfr Channel l l iqnr coeff cantr. &pan. 
9970 10660 155 155 .1 . 3  

CROSS SECTION RIVER: Waghe Wash 
REACH: Reach 2 RS: 2.30 

INPUT 
Descrimfion:  

Elcv 
1738 
1738 
1736 
n r a  
174. 
1140 



Bank st-: Left Rlght Lengths: Left Channel Rxghr Coeff Confr. Expan 
PWB 10<6'1 140 200 300 .1 .3 

CROSS SECTION RIVER. -ache Warh 
RUCH. IMscII 2 i s '  2.87 

INPUT 
DehcrlptlOn. 
5tlLl.n Elevnt~on Data nmr 2 8  

~annlng's n valuer n w  3 
Jta  n V a l  Sra n va1 s t a  n val 
9679 .055 9919 036 10185 .055 

Bank S t a :  Leff ~ i g h t  Lengths: ~ o r t  channel Rlght coeff contr. sxpan. 
9919 10185 2 260 250 .1 . 3  

CROSS SECTIOLI R I V E R :  Apache wash 
REACH: Reach 2 i s :  2.82 

INPUT 

sta 
9721 
9982 
10140 
10282 
10351 

Elev 
1138 
1134 
1736 
1730 
1740 

Bank SLa: Left Rlght Lengths: Leir. Channel h 9 h t  Coeff Conti .  Expan 
9918 10291 2 5 0  430 470 . 3  5 

CROSS SECTION 
REACH: Death 2 

RIVER: Apache Wash 
RS: 2.73 

s t a a o n  ~ leuatzon  ~ a t a  nm- 10 
STa Elev S t a  Llev Sra ElEv S t a  Elev 9ia Eiev 

9756.45 9781 82 1738 9811 88 1735 9971 8 1  1732 9986 23 1728 
10019 9 1  172810036 42 173210071 17 1134101111 17 173810127.41 1 7 e O  0 5  

Bank Sts: Leff RighL Length): Left Charnel Right Corfl Contr. Expan. 
9971.8710036.42 0 0 . 3  .i 

CROSS SECTION RIYERl Apache Wash 
REACH: Reach 3 R6: 2 .60  

INPUT 
Description: 2.6 

Station Elevation Data w 11 
Sfa EleV 5 t a  Eiev Sfa  Elev Sta Elsv St. Elev 

9750 1735 9820 1731 9935 1732 9945 I730 9960 I724 
9965 1711 10020 172610028.92 1724.5 10265 173210415.66 1732 

10462.65 1736.15 

Bank SLa: Lcff Righi Lengths: Left Channel Right CoefI Canfr. Expen. 
994510028.92 390 430 450 1 .3 

moss SECTION 
RUCH. Reach 3 

RIVER: -echo Wash 
R5: 2.52 

INPUT 
Derciiprxon: 2 . 5 2  
Statlen Elevat~on Data nyn- 14 

Sta  Elev S t a  Elev 5re =lev s f a  ~1.v sra  t ie r  
9805.53 11369840.17 173'19866.23 1 1 3 2 9 8 8 6 . 4 3  17289957.59 1726 
9310.16 172210021.48 172110028.76 l7261Ol2O.86 172810316.81 1 1 2 8  
10363.84 113010395.26 173210419.34 173110459.18 1715 



Manning's n Values nun- 1 
st* n Val St. n Val s t a  n Val 

9805.03 .a55 9957.59 ,0310028 76 ,055 

Bank Stn: L e f t  llght Lengths: Lctr channel ~ x g h t  
9957.5910028.76 2 7 0  260 250 

CROSS SECTION 
RLIIcn: Reash 3 

INPUT 
Dorcrlptlon: 2.11 

starien  levat ti on ~ a t a  nm- n 
St. Plev S t a  Elev St* Elev St. 

4420.54 1134 9942.57 1732 9962.26 ,721 9972.1 
10013.06 172210027.81 1724 10090.1 1726102e0.41 

I O ~ O  1730 10360 1734 

Yannlng'l n values n u -  3 
ST. n val ~ t a  n V a l  sta n vai 

9920.54 -055 9962.25 .0310027.BI .055 

Ban* sta: L e f t  ~ w h t  Lengths:   eft Channel ~zriht 
9962.2610027.83 3(0 400 450 

CROSS SECTION arms: npscht wash 
RULCH: Reach 3 B5: 2.40 

INPUT 
Descrlptl~n: 2.4 

Stat10n ElcYaL lon  Pafa n m -  8 
Sta Elev 5 t a  =lev sfa =lev sta  
9795 I732 9BOO 1730 9840 1724 9940 

10020 1718 1002e.1 n l s  snooirs 34 ,732 03 

mannlng'3 n vaiuer n u -  3 
Sta n v.1 ~ t a  n Val s t a  n v.1 
9795 055 9910 03 10024.1 035 

Bank SLa: Left Right Length*: LEI= chmnal ~ z g h c  
9910 10024.1 300 360 370 

CROSS SECTION K I M R :  Xp~che Wash 
RERCH: Reach 3 R5: 2 . 3 3  

.BRUT 
DE3Cripf,an: 2 . 3 3  

StaLIoT. Elevation Data nwn- 10  
S t a  E l e v  sta  lev sia ~ i e v  5ca 

9 7 7 8  I730 9910 7 2  9 8 7 0  1 7 7 1  g R Q n  

Hnnninq's n values "a- 3 
Sca n va1   fa n v a l  s t a  o vai 
9718 ,055 9945 .03 101130 .055 

Bank S t a '  L e f f  Rlght  Lengths: L e f f  Channel Right 
9945 10030 450  450 1' 

CROSS SECTION RIVER: Rpache Wash 
REACH: Reach 3 R51 2.24 

INPUT 
Delcription: 2 . 2 4  

Station EltVafiol Dire num- 10 
Sea E1ev sf=  lev st. Elev s t a  

9781.96 1726 9796.21 1724 9855.35 I720 9933.57 
10001.06 171410055.42 171BlOl48.55 172010188.25 

nann~nq's n values nm- 3 
stn n v a l  s t a  n v.1 s t a  n val 

3781.96 .055 9939.57 .0310055.42 .a55 

Bank SCa: L e f f  RlghL Lengths: L e f t  Channel Rlghr 
993P.5110055.42 380 380 390 

CROSS SECTION RIVER: Apache Wash 
RWLCH: Reach 3 RS. 2.17 

INPUT 
DeBcliptlon: 2.17 

s t a t i o n  Elevation Dsca "up 12 

EleY rta =lev 
1720 9980 1718 

Caeff Contr. Expan. 
. 1  . 3  

Elev Sta  Plrv 
1716 9918.16 1716 
111610234.21 1718 

tanning's n values n u -  3 
St= n va1 5 t a  n val sra n val 



9809.36 .055 9918.16 ,031Oe55.88 .055 

~ s n *  st.: Lett ~ ~ q h t  ~engthr:  eft channel ~ z q h f  m e i f  contr. 
99<8.1610055.88 500 520 3511 .1 . 3  

CROSS SECTION RIVER: Apache Wash 
RUCH: Bench 3 115: 2.08 

I N m  
Descrlptlm: 2.08 
Station Elsvation Data nvnr 16 

St. El*" St= Eles S t a  Llsv st. E~ETI sra =lev 
9967.02 1718 9971.03 1716 9983.16 171010015.11 1110 1003S.4 1714 

10080 .41  171610200.63 Ill7 10300 2716 10360 1114 10450 1712 
10490 1710 10510 1710 10545 1712 10580 1 10700 1716 
10745 1718 

Hannlng'r n Val"*, n m -  3 
st@ n vsi sra n vai st* n val 

9967.02 ,055 9371.03 .0310080.47 .055 

Bank St.: L e f t  Rlghf Lengths' Left Channel Right Coeif Coatr. Expan. 
9971 0310080.47 440 440 270 .l . 3  

CROSS SECTION RIVER Apache Wash 
REACH. Reach 3 RS 2 00 

TNPUI 
Dercrlpfio"' 2 

~tsflon Eievstlon Data nun= 1 6  
511 LleY Sf. Llev Sta Elev 5La Elev SZa Elsv 

9964 46 1715 98 9980 1710 9985 1708.5 10020 1708 5 lOll5 1710 
IOISO 1712 10360 ,713 8 ,0535 n 1 2  lasso 1710 i o s la  1708.1 
106'5 1708.5 IOTOO 1710 10805 7 10830 1116 

CROSS SECTION RIVER Apache Wash 
FERCH Reach 3 115 l . B $  

INPVT 
Description: 1.88 

S t a t i o n  Eievaiian Data n m =  16 
S t a  Elev 5 C e  Elev SCa E l e v  St. Elev SLa Elev 

9 7 6 7 1 7 1 7 1 3 0 1  9191 l70B 9890 1108 9950 1706 9975 I704 
9990 1702 1 1"010 1702 1 10040 1705 lDO85 1710 10210 1110 
10300 110P 10340 17g6 10370 1706 10390 1108 10455 1710 

10119 52 1713 09 

~ a n k  s t a :  ~ e f i  sight ~ e n g t h s :  Left channel  light caeff cantr. ~xpa" .  
9950 l O O l i 0  1 9  200 230 .I . J  

CROSS SECTION RIVER: Apache Wash 
RUPCR: Reach 3 RS: 1.85 

INPrn 
Descrlpt>o": 1.85 
Stirtion EltvlLlon Data nvnx 16 

s t a  Elev s t a  ~ i e v  s t a   lev s t a   lev s t a  ~ l s v  
9619 07 1712 9828.06 1710 9816 36 1708 9915 8 3  1106 PP54.99 1704 

10002.05 110010011IB 170010041.54 110410064.87 17061012994 1708 
10181 04 170810294 81 170610368.04 170610114.01 170810424 61 -10 
10451 91 1712 

~ a n k  sfa:  ~ e f f  u g h =  ~engrhs:  eft Channel RIghr caeff cant.. rxpan 
9954.S910011.54 210 190 150 .1 . 3  

RIVZR: Apache Wash 
US: 1.81 

INWT 
DehCI1DfiOn: 1.81 
starlo; Elevation aata nm- 1 4  

SLa Elev S t 0  Elev Sfa  Elmv 5 t a  Elev Sta Elev 
9944.51 1712 9965.71 1704 9971.05 1702 9975.82 170010012.24 1700 

10031 170210060.69 ~7OliOl88.05 110610206.68 170610298.11 n o 4  
10127.71 170410350.59 170610431.76 170810186.a9 1712 



sank  sta.  eft m g h i  Lsnpfhr. L e f t  Channel Rlght C e f f  ~ o n t r  rxwn 
9971.05 10031 300 300 210 .I .3 

CROSS SECTION 
mc": Reach 3 

RIVER: -ache Wash 
RS: 1.75 

INPUT 
Deacziptlan 1.75 

srarxon ~levatl-n ~ ~ t a  n w  12 
Pta Elev Bta Eiev St. Elev St. 

9951.17 I710 9965.64 1701 9970.05 1702 9974.47 
10016.76 169810034.19 170010012 31 170210151.35 
10429.93 110810503.73 I710 

nannmg'a n vaiuea n u -  3 
s t a  n val sra n va1 sea n v.1 

9951.17 .055 9970 05 0110072 11 055 

Bank Str: Left Rlghr Lengths: Left Channel Rzght 
9970.0510072.31 480 500 520 

CROSS SECTION 
MACH:  Reach 3 

RIVER. Apache Wash 
RZ: 1 66 

5Lli  Elev 51. Elev Ste Eiev S t a  
9744 31 1708 9829 16 I704 9931.63 ,702 9452 11 
9993 8 8  169610014 03 169610029 43 1638 10031 

10212 95 170210237 12 170t10277.66 l705103D6.08 

Bank S t a  Lefr RlghL Lengths l e f t  Channel Rfqnt 
9952.11 10034 300 250 240 

CROSS SECTION RIVER: apache warn 
REXCH: Reach 3 RS: 1.60 

INPUT 
CesCrxpLion: 1 . 6  

SLaflOn EleVatlon Data nun- 13 
St* Eiev Sfa Eiev S t a  Eleu sra 

Mannlng.5 n Values n u -  3 
sfa n val sra n val sia n v.1 

9416.18 ,055 9959.73 .0110016.94 -055 

Bank BLa' left Rzghf Lengchr Left Channel Rlqht 
9959 7310016 9.1 190 180 180 

CR0.55 SECTION 
R W " :  Resch 3 

INPUT 
Uescriptlon: 1 . 5 6  

SIVER: iipache Wash 
R5: 1.56 

S t a  EleY Sta Elev sra Elcv SLa 
9426.84 ,706 9453.43 nor ~$96.71 ,702 9564.46 
9951 37 1698 9373 37 1696 9985.09 169210014 85 

EIeV S t a  Elev 
I700 8978.76 1698 
170410320.71 1706 

Elev sra Elev 
noa ss9o.n n o a  
169210028.61 1698 

Bank S t a  L e f t  Right Lengths Left Channel Right C o e f f  Canfr. Expan 
9951.3710028.61 400 500 540 .I 3 

CMSS S L ~ I O U  RIVER' ~ p a c h e  wash 
I(U\CB Reach 3 RS' 1 4 7  

INPUT 
Dercrlptlan: 1.47 
Starlon Elevation ~ a r a  n u -  12 

S f a  Elev S t a  Elev 5 t a  Elev S t a  Elev S t a  Elev 
9462.33 1702 9530.85 1700 95611.22 1698 9800.63 1698 9911.62 1696 
9964.37 1691 9980.91 169010017.61 169010032.11 169a10056.56 1698 

10067.04 170010103.76 1102 

Wd""i".,'l n valves n u -  3 
StA n V a l  $1. n Ya1 Sfa n Val 

9462.33 055 9961 3 1  0310032 41 055 



CROSS SECTION 
REACH: Reach 3 

RIVER: lpiche Wash 
Rs: 1.37 

INPUT 
Dercrlntion: 1 . 3 1  
scarloh elevation oar, am- 10 

S t a  E1.V St. E1.v Sra Slav Sra Elev J t a  Plev 
9493 05 1698 95eP.07 1696 9580.08 1694 9932.08 1692 9953 31 1690 
9978.48 1688 10013.1 168810022.33 1690 10030 2 1G9210051.61 1698 

Hannlng'. n value. n u -  3 
st* n v.1 Sf. n Val St& n V.1 

9493.05 .055 3932.08 .03 10030.2 ,055 

Bank St*. Lett Right Lenqths: Left Channel Rlght Cocff Conrr. Expan 
9932.08 10030.2 100 500 4 1 0  .1 . 3  

CROSS 9ECTION 
m C H :  Reach 3 

RIYER: Apache Wash 
RS: 1.27 

St. 
98$2 

10020 
10505 

B ~ X  st= L e f t  ught ~engths Left channel night coeff contr. ~ x p  
9917 10020 450 6 500 .3 

CROSS SECTION RIVER: Apache Wash 
R E X H :  Reach 3 R5. 1.18 

Elev s t c   lev s t a   lev 
1690 9920 1688 9436 1686 
1680 10020 1680 10025 1682 
1668 10180 1590 10270 1690 

686.2 10670 1690 10863 1692 

Bank SLa: l e f t  Riqhr Lengths: left Channel Right Coeff Contr.  Expan. 
9947 10030 500 100 350 . 3  

CROSS SECTION RIVER: Apache Wash 
REACH: Reach 3 R5: 1 . 0 9  

INPUT 
DeSCr1pZion: 1 .09  
sratlon Elevation ~ a t a  n u -  1 8  

Std EleY SCa Elev Sea Elev Sfe Elev S t a  Elev 
9920 1690 9926 1688 9932 1686 9938 16811 9958 1682 
9974 1680 10026 1680 10034 1682 10098 1682 10120 1684 

10185 1686 10335 1684 10362 1684 10582 1686 10770 1685 
10920 1686 11621 1686 11652 1640 

Manning's n Valves n m -  3 
5L1 n V a l  sta n "a1 Sf* n Val 
9920 ,055 9P6B -03 10034 .055 

Bank st.: Left night lengths:   eft channel uignr cvcff contr. ~xpan. 
9958 10034 500 500 160 -1 .3 

CROSS SECTION RIVER: Apache Rash 
REACH: Reach 3 KS: 0.99 



~ a n k  st*: Lefr night ~ c n q f h s :   eft cnnnncl Right coeff conrr. ~xpan. 
996'1.6610026.04 890 900 550 .3 .5 

a 0 5 5  SECTIW RIVER: Ipache Yarh 
R U C H :  Reach 3 RS: 0 .84  

INPUT 
Description: 0.81 
station  lavat ti on ~ a r a  a m  21 

St* E l  st* rlev st* Elefl ste  ~ l s v  st. 11.v 
9854.821679.99 9910 1676 9975 1672998O.ll 167010019.82 1670 

10030 1672 10080 1 6 7 3 . 8  lOil0 1672 10125 1670 10150 1674 
10230 1674 10290 1678 10320 1678 10380 1616 10400 1676 
10160 1678 10590 1680 10940 1680 109.15 1678 11010 1678 
11067 1680 

Nsnning's n Vsivea n u -  3 
st11 n ".I Sf* n Val Srs n V a l  

9854.82 .055 9975 .03 10030 ,055 

Bank s t a :  Left RigM lengths: Left Chamel Right Corff Canrr. Expan 
9915 10030 420 440 130 .3 

CROSS SECTION RIVER: lipache Wash 
REACH: Reach 3 Rb: 0.75 

INPUT 
Description: 0.75 
Station Elevaflon Uata n m -  32 

EleY Sta Elev 9 t a  
1616 99 9623.97 1671 984'1.05 

1612 9 9 4 1  61 LS70 '1913 8 2  

Elev 6ts 
1674 9BS0.71 
1670 4967.12 
161010080 1 5  
167210119.71 
1670 iOl73.1 
167110391.21 

~ a n k  sta: Left Rlghr ~ e n g m s :  ~ e f r  channel xignt ~ a e f f  contr. ~ x p a n  
99413.8210027.72 I80 200 210 . . . 3  

CROSS SECTION 
m C H :  Reach 3 

RIVER: Rpeche Wash 
RS. 0.71 

INPUT 
DeSCription: 0.71 
SLaClon Elevation Data nm- 29 

SILl EleY 5fl Elev S t a  Elev 5fa Elev SCa Elev 
9410.74 1676 9517.80 1674 9806.35 1672 9806.66 1172 9929.72 1870 
9930.71 1610 9971.93 1668 9973.94 1668 9979.82 1666 3979.9  1666 
9985.76 1 6 0  9985.8 i66110015.71 1664 10015.9 166410024.34 1666 

10024.46 166610029.59 166810030.21 166810045.61 166810045.91 1668 
lO052.42 166610052.52 166610063.21 1666 10063.3 166610070.56 1668 
101170.61 1666 1 0 0 9 1 . 7  167010201.55 167610201.61 1616 

Manning's n Valuer n m =  3 
s t a  n V a l  5r. n Val  St. n "a, 

9410.74 ,055 9973.94 0310029 59 ,055 

sank %a: left ~ i q h t  ~engths: left channel ~ i g h r  coeff cantr. mpao. 
9973.9410029.59 370 400 4 1 0  .1 .3 

CROSS SECTION RIVER: Apache Wssh 
PSRCH: Reach 3 R5: 0.63 

1NPUT 
Description: 0.63 
Station Elevation Data n u =  23 

sea ~ l e v  s t a   lev S T ~  ~ l s v  sta =lev s r a   lev 
9246.69 1613 9300 1672 9467.58 1672 9467.59 1672 9524.41 1670 
9524.59 1610 9661.89 1570 9662.28 1610 9798.92 1668 9961.22 1668 
9961.27 1668 9971.89 1566 9971.91 1666 9976.14 1664 9976.56 IS64 
10025.48 166410033.05 166610033.09 16661004t.06 1668100114.68 1668 
10151.63 1668 lOlBB 167210227.11 1673.04 

llanningss n Values nm- 3 
5ril n Val s t a  n Val sc. n vei 

92e6.69 .055 9967.21 ,0310044.06 .055 

Bank Sta Lefr Right Lengths' Left Channel Right Cosff conrr. ~ x p a n .  
9967.2710014.06 300 500 600 1 .3 

CROSS SECTION RIYER: Apache Wash 
REACH: Reach 3 RS: 0.54 

INPW 

S t a  Elev S L ~   lev sf. =lev sra =lev s t a   lev 
9600 1670 9840 1668 9875 1664 9965 1664997573 1650 

10018.71 166010027.02 16641002?.05 166410027.06 166410068.41 1666 



10068.89 166610360.71 166610418.56 166410470.56 166410510.35 1666 
10510.78 166810611.05 1670 

IIaMlng's n Vlluer n w  3 
sttl n val sra n v.1 sta  n vai 

9600 ,055 9965 .03lU027.02 .055 

Bank Sta: Lett light Lengths: k f f  channel night coeff contr. 
996510027.02 800 640 400 .I . 3  

CROSS SECTION RIVER: Apache Wash 
w c " :  Reach 3 s: O.*J 

INPUT 
Description: 0.43 

uanning'a n m1vsa "ma- 3 
st* n val s t a  n vsi s t a  n val 

9730 ,055 9941) .03 10050 055 

Bank s t a :  Left Rzght Lengths. Left Channel Right caeff confr. rxpan 
9910 10050 505 500 (a0 1 3 

CROSS SECTION RIMR *ache wash 
REACH Reach 3 RS: 0 33 

Sta Elev Bfa Eiev  St .  Plev 51. Elev Sta Elev 
9631 93 1663 06 9645 1662 4722 1660 9820 1660 9900 1651 
9945 70 1658 03 9980 1652.2 10020 1652 2 10090 1658 10135 1658 

10150 1652 6 10110 1656 10220 1658 10250 ,660 10305 1 6 6 2  
1 0 3 7 5  166+ 

sank s t a '  ~ e f i  ~ x g h t  Lengths Left ~hannel ~ i g h t  coeff contr rrpln 
9945 1 8  10090 350 650 700 1 

CROSS SECTION RIWR: Apache Wash 
REACH: Reach 3 RS: 0.20 

INPUT 
Uescriptlon: 0.1 

Station Elevation Data nun. 1 2  
s t 0  Elev S L ~  Elev Sf. Elev st.  lev st. ~ l c v  

9288.16 1560 9525.11 1658 9606.83 1658 96412.09 1656 9827.21 1656 
9904.07 1654 9967.74 1650 9981.5 1646 10015.7 1546 10039.4 1656 
10150.82 165610191.81 1660 

Ndnnlng's n Values nm- 3 
s t a  n Val s t a  n Val s t a  n "il 

9288 16 ,055 9967.71 .03 10039.4 -055  

Bnnk S t a :  L e f t  Right Length.: Left CMnnel Right Coeff  Conrr. Expan. 
9967.74 10039.4 0 0 0 .I . 3  

CROSS SICIION 
W H :  Reach 1 

INPUT 
Dercrlption: 2.23 

RIVER: Paradloe Wash 
RS: 2.23 

statlo" Elevsnan ~ a t a  nun- 11 
s t a  ~ l r v  sra  lev sta  lev s t a  slew sta =lev 

9916 62 1834 9941.49 1832 9962.82 1 8 3 0  5979.43 1828 9994.11 1826 
10007.33 182610023.07 182810034.76 1830 10373 1831 10480 1831  

10620 1834 

Bsnk Sta:  l e f t  ~ i g h t  Lengths. Lcfr Channel Rlght coecf cantr. ~ x p s n  
9979.4310023.07 435 110 145 1 .3 

CROSS SECTION RIVER: Patadise Wash 
REACH. R ~ a c h  1 RS: 2 14 

INPUT 
Description: 1.14 
sratxon  levat ti on ~ a t a  nun- 10 

S t a  Elev S t a  Elav sra   lev sts ~1.v ~ r a  EIS 



Bank Sra: Left ~ i g h f  ~cngths: ~ e f r  cnannei ~ i q h r  
9979.0110025.81 185 380 380 

CROSS 5E"IO# R1W.R: Paradise Wash 
W C H :  Reach 1 M: 2.07 

lNPUT 
Description: 2 . 0 ,  

Stat ion  Elevation ~ a f s  n w -  7 
Sta zlev s t a   lev sta  lev sta 

9955 42 1824 9969.04 lull 9980 1821 10020 
10667.15 182210731.75 181a 

tlanning's n Value. nm- 3 
ST= n Val st. n Val st. n val 

9955 12 055 9969.04 0 3  10060 ,055 

Bank 5Ia Left Right Lengths. L e f t  channel Rlght 
9969.04 10060 415 390 260 

CROSS 5ECllaV 
REACH: Ream 1 

itleuT 
Delcll~t~~n: 2.00 -- RPPIoxladtF Alignment Of Carefree Hwy 
Station Elsvarion ~ a r a  n w -  1 5  

a Elev It* Eieo ffa Elem Sf. 
3956.92 1822 9973.16 1918 9914.89 1818 9981.08 
9989.17 1816 9993.01 1811110005.51 181410007.19 

10025.64 181610088.76 181810<88.79 1820 10588.7 

nannlng's n Y a l w s  "urn- 3 
siii n "a1 st* n Val sca n vsl 

9356.32 ,055 9983.46 .11310022.29 -055 

Bank St*: Left  Righr lengths: L e f t  Channel Rlqhr 
9983.4610022.29 390 400 392 

CROSS SECTION AIYER: Paradise Wash 
REACH: Reach i R5: 1.92 

INPUT 
UescllpLlan: 1.92 

station ~levatron Dets "urn= 11 
Sfa  lev 9fa  hlev st. =lev sta 

9925 1816 9935 1814 9945 1812 9955 
10015 1812 10025 la14 20050 1812 10100 
10380 1816 

Bank S t a :  Left  R L ~ ~ C  lengths:  eft channel ~ i g h t  
9935 10025 460 455 150 

CROSS SECTION R I M R :  Paxad~re Wash 
E A C H :  Reach 1 RJ: 1.83 

INPUT 
Description: 1.83 

Station Lievation Data n m -  10 
S t =  Elev Sta  Llcv s t a  zlav sra 

9956.91 1812 9974.62 1810 9983.61 lSOB 9990.95 
1003B.99 1BOPlO189.64 181010254.89 lBlD10339.32 

Manning's n Valuer nm- 1 
S t a  n uai Sfa n val sra n val  

9956.91 .055 9983.67 .0310038.99 .055 

BanX S f a :  Left  Rlqht Lengths: left Chamel Right 
8983.6710038.99 410 5 450 

CROSS SECTION RIVER: Paradise waah 
REACH: Reach 1 RS: 1.75 

INPUT 
Description: 1.75 

St.tL0" El.".tl,n Data n w -  10 
S t a   lev sn  lev ST. ~ l r v  st. 

9923.03 1806 9964.44 1804 9915.68 1802 9998 .4  
10022.87 180410187.38 180410219.87 180210305.69 

wannin.3.s n values D m -  3 

~ 1 - Y  sta ~ x e v  
1816 9981.46 1816 
181~10022.29 1816 
1 8 1 0 1 0 6 3 1 . 0 4  1821 



3aDX St. Left Rlght Lengths: Left Channel Rlghr Ceeft Contr. Expan 
9964 1410a22.87 485 490 500 .I . 3  

INPUT 
Dcscr ip r lon  1 65 
station ~ l a v a t x o n  ~ a f a  nm- 11  

S t a  Elev SLa Elev sea  lev sta  ~ l c v  ~ t a  ~ l c v  
9893 1806 9901 1804 9909 1802 9915 I800 9923 1798 
9971 I 7 9 7 8  9988 1796 10012 1796 10020 17PB 10273 l8OO 

10213 1 1BOZ 

Hannlng'r n Valve, D m -  3 
S t *  D Val S t a  n V a l  E t a  n Val 

9%93 .055 9971 .OJ 10020 055 

Bank St. Left Right  Lengths Left Channel Right Coeff Conrr. Expan 
9971 10020 600 600 575 .1 . 3  

CROSS SECTION RIVER Parad1.e Wash 
WAC"' Reach i RS: 1.54 

Iwm 
D e r c r i p r m n  1.511 
s t a r i o n  ~ l e ~ a r l a n  ~ a t a  nun- 13  

Bank st. ~ e f f  ~ l q h f  Lengths '  Left Channel m q h t  coeff contr. ~ x p a n  
9986 0310020 15  4 0 0  4 0 0  400 1 3 

CROSS SECTION 
REACH' Reach 1 

RIMR: Paradlse wash 
RS: 1.16 

INPUT 
DeSCIlptlon:  1.416 
5taLlan Elevaf~on %fa nu"- 16 

5 r a  Elev rra Elev S t a  Ele" SLa Ele" sia Elev 
9420 1794 945s 1792 9 6 4 1  1790 9685 17909843 .42  ,792 

9885.29 1792 9920.09 1790 9973.03 1788 9983 .48  118610027.78 1786 
10028.33 178610038.59 118810039 .2  178810295.57 179210295.61 1192 
10328.92 1793.96 

nannxng.~ n value. n- 3 
s t a  n v a l  s t a  n v a l  s t a  n vai 

9420 055 9913.03 .0310038.59 .055 

nanl: s t a :  left ~ i q h t  ~sngfha: Lefr channe l  ~ i g h t  coerf contr. ~ x p a n .  
9973.0310038.59 260 500 670 .1 . 3  

Left Levee Sfatlon- 9885.29 Eleva t ion-  1792 

CROSS SECTION 
R W H :  Reach 1 

~~ ~~~ ~~~~ ~- 

Era  EleY S t a  Elev S f a  Elev St- Elev  S t a  E lev  
9345 I792 91BS 1790 9410 1788 9490 1788 9650.61789.51 

9806.01 1788 9806.97 l7SB 9S65.72 1786 9866.01 1786 9886.2 , 784  
9886.27 1784 9957.B4 1784 9958.87 1784 9968.7 1782 9968.84 1782 
9990.03 178210020.46 178610055.46 178610057.12 178610069.22 1188 

10069.72 178810181.45 178810258.34 179010303.11 1792 

Mannlng'8 n Yaluc. n m -  3 
Sfb n Val 5t.a n Val S t a  n Val 

9345 -055 9958.87 .031002O.d6 ,055 

Bank s t a .   eft m g h t  Lengths: Left CDannel Rlght Coeff Contr. Expan 
9958.8710020.16 570 500 130 .I  . 3  

BIMR: Paradise Wash 
Rs: 1.27 

CROSS SECTION 
m H :  Reach 1 

INPUT 
D e l m i p f i o n :  1.27 

s t a t i o n  E l e v a t i o n  ~ a t a  nun- 18 
S t a  Elev Sta  Elev  Sfa Elcv S r a  E i s v  Sfa Elev  

9347.73 1788 9166.76 1786 9787.72 1784 9788.51 1181 9950.27 1781 
9960.65 1 1 8 4  9969.04 1782 9969.12 1782 9988.S5 1778 9989.0'1 ,778 

10011.61 177810012.22 177810057.73 178210058.81 178210169.81 ,784 
10171.13 178410205.64 178810206.31 1788 



Mmin9'5 n Valuer n w -  3 
St. n Val st. n "a1 sra n ".I 

9317.73 .055 9969.12 .0310057.73 ,055 

CROSS SECTIW 
REACH: Reach 1 

RIVER: Paiadrre %'a& 
RS: 1.21 

IWPVT 
Dercrlptlon: 1.21 
srarron ~icvstion ~ a ~ a  n w  22 

S t a  Elav Sf* €lev St. Elsv Sta Elev JCa €1." 
9421 178a 9440.23 1780 9338.2 1780 0595.38 1782 9618 31 1782 

9801.74 1780 9802.59 1780 9835.89 ,180 B835.44 I700 9877.07 1782 
9886.63 1782 9977.68 1780 9982.64 1718 9983.11 1778 9988 45 1776 

10013.85 177610020 25 I778 10020.6 177810006.14 177810106.85 1780 
10131.31 n8zlo206.15 1784 

nank s t a .   eft ~ i g h t  ~engrhs. left chsnnst ~ ~ g h t  
'lSB3.14 10020.6 4DO 440 450 

CROSS SECTION RIYER: Paradlre Wash 
W C H :  Reach i R5:  1 12 

INPUT 
DFlsrrpLlon: 1.12 

6faZion EltVaLion Data n m -  23 

Manning's n valves n"m= 3 
Spa n Val Sf. n ".I Sta n Val 

9323.43 .055 99413.46 0310023.31 .055 

iROSS SECTION 
REACH: Reach i 

RIYER: Paradlde Wash 
RS: 1.04 

Bank S t a :  L e f i  nlqhr Lengihs: left Channel Rlghr Caeff Contl;. Expan. 
9985.510029.11 500 400 300 - 1  . 3  

CROSS SECTION RIYER: Iaradlse Waah 
EACH: R.ach 1 X S :  0 .95  

"anning'r n va1vcr n"m= 3 
S t a  D Val Sia n Val 6ts n Val 

9590.3 .055 9984.49 .0310070.19 .055 

Bank Sta:  Left Rlqht Lengths. Lett Channel Right Coeff ConLr.  Upan 
9984.4910070.19 250 275 310 .1 . 3  

CROSS SECTIMI 
EACH: Balch 1 

RIYWI: Pszadise Wash 
R5: 0.89 

INPUT 
Dcocrlptlon: 0.89 

9tsLion Elevation Data n m -  11 
Sia EleY Jta Elev St. Elrv St. EIev Srs Clsv 

9582.26 1772 9582.35 1772 9640.11 1770 9921.21 1170 P9BI.01 1168 
9985.21 116410009.58 176b10018.11 176610021.69 17681015303 1170 



tsnnlng', n Value, nw= 3 
s t a  n ".I Sf. n Val sra n Val 

9582.26 .055 9'181.01 .0310022.69 ,055 

Bank sra: Left Right ~sngrhs: Left channel Right coetf cent=. ~ x p a n .  
9981.01100Zi.69 520 500 480 .I 

CROSS SECTION RIVER: Paradise Wash 
IIUCH: Reach 1 RS: 0.80 

INPVI 
DercriOtron: 0 8 
Itation Elevation Bat. n m -  10 

St. E1.v Stdl Elev St .  61ev Sts Elcv S t a  Elcv 
9593 82 1768 9646 26 1766 9785.49 1766 9982.14 17611 9989.01 1762 

10010 62 176210020.71 1764 10101.6 176410291 13 1766 10321.7 1768 

~ a n k  sta: Left ~ i g h t  ~engths: left channsl Eight coeff contr. ~xpan. 
99%2.1'110020.71 420 350 3 .I 

CROSS SECTIMI RIVER: Paradire Wash 
RULCX: Reach 1 KS: 0 . 1 2  

XNPUT 
Descripflon: 0.72 
S L ~ ~ L O ~  ~levation ~ a t a  n u -  n 

Sfa Eiev Sta Elev Sta Elev Sts Elev St. Elsv 
9396 1765 9427 1764 9473 1762 9526 1161 9616 1762 
9682 1760 9721 1158.5 9758 1760 '1196 1760.5 9886 1760 
9978 ,760 9988 I758 10012 1158 10018 1160 10066 1762 

10106 1 7 6 4  101111 1766 

H*""i"9'5 n v.1uca nm- 3 
S L ~  n v a l  st. n val sra n v a l  

9 3 9 6  .055 9979 .03 lDOlS .OS5  

aanx sra .  left ~ q h t  ~engths. ~ e f i  channel m p h i  coeff con==. E X P ~ .  
9916 iODl8 400 420 425 1 . 3  

CROSS SECTION RIVER: ParadlSe Wasp 
R U I C H :  Reach I R5: 0.62 

INPUT 

nw- 
E l e v  S t a  Elev 9ta 

Bank s t a :  Left Right ~engths:   eft channel Light ceeff cenrr. ~rpan. 
9967 10031 420 450 4 .1 .. 

CROSS SECTION RIVER Paradlre Wash 
R U C H  Xedch 1 RS 0 53 

INPUT 
Dencrlotion: 0.53 
SiaCian Elevation Data nun- 10 

Sfa  Elev S t a  Elev S t a  Elcv S t a  Elev Sfa Elcv 
9511 l758 9574 1756 9129 1754 9976 1752 P9B3 1750 

10018 1150 10OZB 1752 10099 1754 10115 1756 10131 1758 

Bank Sfs: Left Right lengths: iaff  Channel R i @ t  Coetf Contr. Expan. 
9976 10028 475 495 500 .1 . . 

CROSS SECTION RIVER: PaIadlsC Wash 
RULCH: Raach 1 RE: 0 . 4 4  

I N r n  
Descrlptian: 0.44 
starion Elsvsrlan mra om- 14 

StP Elev S t a  Eiev Sf* Elev St. Elsv Sts Elev 
9603.04 1752 9682.28 1750 9992 4 6  114810001.98 1746 10007 1746 

10019 54 174810028.31 I74910052 71 174910105.67 1148 10138.9 ,146 
10140 02 174610119 52 174810159.12 1750 10170.1 1752 

"a""lnq9r n values m u -  3 
Sta  n V a l  st. n Val st. n "a1 

9603.04 ,055 9992.46 .0310028.31 .055 



8*nk Sf.. Left Right Lengths: Left Channel RlghC Coeff Contr. Expan 
9992.4610028.31 500 450 380 .1 . 3  

ROSS SECTION RIVER: Paradise Wash 
W C H :  Reach 1 RS: 0.34 

INPUT 
Desciiption: 0 .34  
station ~lcvarion ~ a f a  nun- 13 

sf. EleY sta ~ l e *  6 te   lev s fa  rlcv sfa ~ l c v  
9749.69 1750 9772.57 1748 9lSS.65 17.6 SSSS.7i 17&4 9988.37 1744 

10012.01 171410014.83 0 7 3 2  l74610188.93 174610285.92 17q4 
10293.88 174410324.22 1118 10351.1 1150 

Bank Sta .  Left Right Length*' LefC Channel Rlght Coelf Contr. Expan 
9959 7510014 83 290 300 310 .1 .3 

CROSS SECTrON RIVER: Paradiae Wash 
REACH: Reach 1 RS: 0.28 

INPU? 
Descrlptlan. 0.28 
stat ion ~lavaiian Data n m -  1 4  

Sta El*" 5r. El*" 5 t a  
9761 7 9780 nrr ssl? 
9982 1140 9991 ,738 lDOOB 

10151 7 4  10229 1743 10243 

Sf. st. 
9978 

10038 

Bank Sea: Lett Rlghf Length. Left Channel Riqhi  C m f f  ConLr. Expan. 
9974 10038 550 550 510 .1 . 3  

CROSS SECTION RIVER: Paradise Wash 
REACH: Reach I R5: 0 17 

INPUT 
DF3CrlPtlOn: 0.n 
stat10n Elevatlan Data nwa- 12 

SLi i  Elev Sca Eiev S t a  Elel, S t *  Elev Sts Elev 
9957.91 7 5  1734 9980.5 173210003.02 173210022.11 1734 

10084.24 17361012'4.49 173910+23.55 l73E1OSli.OZ 173610520.92 ,736 
1os28.63 ?73~10:3s.a3 1760 

Bank S f a :  LefC Elqhc lenqths: Left Channel Rlghi Coeff Canti. Expan. 
997+.5110022.71 225 225 200 .1 . J  

CROSS SECTION RIVER: Paradise Wash 
REIICH: Reach 1 RS: 0.13 

lNP"7 
Description: 0.13 
station ~ l e v a r ~ o n  ~ a t a  n m P  B 

~ c n k  m a ;  Left ~ i g h f  Length: ~ c f t  Channel ~ i q h r  caeff conti. ~xpan. 
9978.*110017.54 425 390 165 .1 . J  

CROSS SECTION RIVER: Pandire Wash 
REACH: Reach 1 RS: 0.04 

INPUT 
Uescrintion: 0.01  

mnnins'r n values n m -  3 
sta n V a l  Sf* n V a l  S f *  n Va l  
9680 .Oi5 9970.15 .0310032.22 - 0 5 5  

Bank SLa: left Right Lengths: LefC Channel R ~ g h f  Coeff Cantr. Expan. 
9970.1510032.21 0 0 li .1 . 3  



Ri"er.Oesert HlllS was 

Reach River Sta .  n l  n3 

R1vcr:iipaChc Yaah 

Reach 1 
Reach 1 
Reach 1 

Reach 1 
Beech 1 
Reach 1 
R**Ch 1 
Reach 1 
RIilCh 1 
Beach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reacn 1 
Reach 1 
Reach 1 
E..Ch 1 
Reach 1 
Reach 1 
Re** 1 
Reash 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reagh 1 
Reash 1 
Reach 1 
Reach 1 
b s c h  1 
Ream 1 
Reach 1 
Reach 1 
Reach 1 
aeach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reitch 1 
Reach 1 
Reach 1 
Reach 1 
Reash 1 
Reach 1 

Reach 1 
Reach 1 
Reach 1 



Ream 3 
Xalch 3 
Reach 3 
Reach 3 
BaaCD 3 
Beach 3 
Reach 3 
Reech 3 
Re** 3 
Reach 3 
Reach 3 
Reash 3 
R.IICh 3 
Beach 3 
B.ach 3 
Reach I 
P,e.ch 3 
Beach 3 
Reach 3 
Reach 1 
Reach 3 
Reach 3 
Reach 3 
Reach 3 
Reach 3 
Reach 3 
Reach 3 
Reach 3 
Ra'ch 3 

Rlver:Raradlse Wash 

Mach 

Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Beach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Beach 1 
Reach i 
Reach I 
Reach 1 
Reach I 
beach 1 
Reach i 
Reach 1 
Reach 1 
Reach 1 
Beach 1 
Reach 1 
Reach i 
Reach 1 

R i v e r  SLs. 

5-Y OF gULCH LENGTHS 

River: Desert R1119 W.3 

wach RIVPI Sfa left Channel R ~ g h t  

Reach 1 
Reach 1 
Roach 1 
Reach 1 

Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
R**Ch i 
&each 1 
Reach 1 



RE.Ch I 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
macn 1 
Reash 1 
Re.CII 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Beach 1 
Keach 1 
Reach 1 
RI.Ch 1 
Bench 1 
Reach 1 
RBaCh 1 
Reech 1 
Resch 1 
Peach 1 
ReaCh 1 
Reach 1 
Reach 1 
Reash 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
ieach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Leach 1 
Leach 2 
REeSh 2 
Reach 2 
Leach z 
Reach 2 
Reach 2 
w a c n  3 
Leach 3 

Rehcn 3 
Rwach 3 
Reach 3 
Reach 3 
Reach 3 
Reach 3 
Reach 3 
Beach 3 
Reach 3 
Reach 3 



Reach I 
Reach i 
RBdCh 1 
RB.Ch 1 

Reach 1 
Reach 1 
nsacn 1 
Reach 1 
RaaCh 1 
Reach 1 
Reach 1 
Beach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach i 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 

River iipscha Unsh 

Reach 1 
R.ach 1 
Reach 1 
Reach 1 

Reach 1 
Reach 1 
Re.& 1 

Reach 1 
n-ach 1 
Reach 1 
RSl)ch 1 
*Each 1 
wach 1 
RPsch 1 
Reach 1 
Reach 1 
Reach 1 
*=ah 1 
AMCh 1 
Nach 1 
Mac!, 1 



Reach 1 
Reach 1 
Reach 1 
R..ch I 
Reach 1 
Reach 1 
M a c h  1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
RI.Ob 1 
Rb*Ch 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
RaaCh 1 
Reach 1 
Reach 1 
Reach 2 
Reach 2 
Reach 2 
Reach 2 
Reach 2 
Reach I 
Reach 3 
xeacn 3 
Reach 3 
R e a ~ h  3 
Reech 3 
Reach 3 
Reach 3 
Re.9sh 3 
Reach 3 
Reach 3 
Reach 3 
Reach 3 
Reach 3 
kach 3 
Re&& 3 
M a c h  3 
Reach 3 
Rsdch 1 
Relch 3 
DadCh 3 
Reach 3 
Reach 3 
Reach 3 
Reach 3 
Reach 3 
Reach 3 
Reach 3 
Reach 3 
Reach 3 
Rasch 3 



Profile Output Table - Standard Table 
R2V.r Reach R l v e r s f a  Q 

l c f l l  

Palladale Wash Reach 1 2 23 
PalladiBe Ya5h Leach 1 2 1.1 
Paradise Hash Rerch 1 2.07 
Paradire wash Reach 1 2 00 
Paradise Wsrh Reach 1 1 92 
Paradlae wash Rmach 1 1 83 
PaIadlSe wash Beach 1 1 7 5  

C.G. Slope V.1 Chnl Flow Azea Top Width 
l r t /a l  irq ftl l f t )  

1831.03 0.003806 10.46 1300.71 
lBZB.01 0.008069 0 . 0  1268.84 
1821.08 0.0137&9 9.64  1100.12 
1821.66 0.003981 10.52 1156.57 
1816.53 0.005146 9.64 966.31 
1812.30 0.006296 10.76 1039.15 
1BP6.68 0.007682 10.91 969.30 
1802.2P 0.006968 11.16 938.34 
l795.21 0.011297 12.31 $13.01 
1792.85 0.003445 9 .21  1543.35 
1189.68 0.008226 12.75 785.37 
1786.31 0.003790 9.64 1094.23 
l783.14 0.004808 11.11 1416.42 
1179.69 0.005209 10.10 1157.23 
1776.07 0.003478 8.61 1584.37 
1774 . t1  0.003871 9.68 1127.72 
1172.70 0.003695 10.68 1458.25 
1767.77 0.007003 11 .29  1 3 4 6 . 3 6  

Froudc U Chl 

Paradise wash ~aich 1 
Paradise 'dash Reash 1 
Faradlre wash Reach 1 
Pllridlre Wash Reach 1 
ParLldll~ Wash Reach 1 
Paradise wash Reach 1 
Paradise Yeah Rcnch I 
Paindire wash Reach 1 
Paradise Wash Reach 1 
Paradise Yarn Reach 1 
Paiadise Rash Reach 1 
~aradisc man  each 1 
Paredlse Wash Reach 1 
Paradise Wash Reach 1 
Pllradlre laah Reach l 
PBrad1.e Wa.h Reach 1 
Paradi3e Wa3h Reach 1 
Paradire Warh Reach 1 
Psradlrie Warh Reach 1 
Paradlle Wash Reach 1 
%ache Wash Reach l 
Apache Wash Reach 1 
%ache wart, Reach l 
Apache Wash Reach 1 
-ache Wash Reach 1 
Apache wash &each 1 
Apache wash Reach l 
%ache wash Reach l 
avacne wash Reach 1 
anache Wash Reach 1 
Lipacne Wash Reach l 
*ache Wash Reach 1 
apache Wash Reach 1 
*pacne wasp Reach 1 
Apache Warh Reach 1 
apache warn %each 1 
apache Wash Reach 1 
*.:he Wash Reach 1 
Apache Wash Reach 1 
Pp~Ehe Warh Reach 1 
Apache wash Reach l 
Apache Wash Reach 1 
A P ~ C ~ C  waen Reach i 

&*=he Wash Reach l 
Apache weah Reach 1 
Apache warn Reach 1 
Apache Wash Reach l 
*,,acne Wash Reach l 

Lipache wash Reach 1 
apache *ash Reach 1 
Apache wash Reach 1 
%ache Yaah RIach 1 
*ache Hash Reach 1 
Apache wash Reach 1 
%ache Wssh  each 1 
%ache Wash Reach 1 
Apache Yshh Reach 1 
-ache wash Reach l 
s-pache wash Reach 1 
RPach~ Wash Reach l 
Apache Wash Reach 1 4.575 Culvert 
Apache Wash Reach 1 4.56 7403.00 1799.04 1808.01 1808.01 1808.51 0.001021 6.09 1602.46 
Apache Wash Raach 1 #.49 7403.00 1196.00 1803.54 1803.51 1805.39 0.005369 11-57 881.97 
Apache WeIh R ~ c h  l 4.4 7403.00 1792.30 1800.01 1800.01 1802.19 0.009015 15.60 914.62 
Apache Wash Reach 1 1.31 7403.00 1788.00 1797.36 1797.36 1798.76 0.001326 12.65 1312.19 
Apache Wash Reach 1 4.23 7403.00 1786.00 1792.58 1192.38 1793.75 0.007157 12.26 122a.91 
~pache wash  each 1 1.22 no3.00 1785.50 1791.43 n 3 1 . m  1732.51 o.oos2a 12.35 1185.31 
Apache Wash Relch i 4.11 7403.00 1782.00 1788.85 1788.85 1790.44 0.006201 1 . 7  926.82 
Apache Wash Reach l 4.05 7403.00 1779 .00  1785.66 1785.66 l787.24 0.008222 3 9  1019.65 



Apacnr "ash 
Apache **ah 
&Bashe wash 
Apache Y W h  
Apache *ash 
lipasha wash 
Apache Wash 
Apache **ah 
Apache wash 
Apache Ussh 
Apache wash 
lipache "*ah 
Apache "ash 
Apache Wash 
-ache wash 
Apache Wash 
-==he waah 
Apache wash 
Apache Yaah 
Apache U.6h 
Apache wash 
Apache Wash 
lipache wash 
lipache wasn 
mipiche wash 
Apache "ash 
Apache wash 
Apacbe wash 
Apache wash 
apache Wash 
Ap"hh Hash 
lipache wash 
Apache #ash 
Apache wash 
lipache WaSh 
Apache wash 
Apache Wash 

lipache Uash 
Apache Wash 
Apache Wash 
Apache Wash 
Rpschs Xash 
-ache Wash 
Apache Wash 
UEeerL Halls 
Oererc H:lls 
Desert W I ~ L S  
Desert Hill* 
Desert HLllS 
ueseic Hills 
oeaert Hlllr 
GerLIT Hllls 
Desert Hllla 

Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reack 1 
Reach 1 
Reach 1 

2 
Reach 2 
RCaCR Z 
Reach 2 
l e a c h  2 
X.aCh 2 
Reach 3 
Reach 3 
Reach 3 
Reach 3 
Reach 3 
Reach 3 
Reach 3 
Reach 3 
Reach 3 
Reach 3 
Reach 3 
Reach 3 
Reach 3 
Reach 3. 
Re.ch 3 
*each 3 
Leach 3 
Reach 1 
Reach 3 
Reach 3 
Reach 3 
Reach 3 
Reach 3 
Reach 3 
Reach 3 
Reach 3 
Reach 3 
Reach 3 
Reach 3 
Reach 3 

Was Reach 1 
Was Reach 1 
3 ,Leach 1 
i tas Reach 1 
Was Reach 1 
was Reach 1 
War Reach 1 
Waz Reach 1 
War Reach 1 

ERRORS WL3NINGS AND VOTES 
Errors Yarnlnga m d  Notes fox Plan : N-100 

R 1 I N :  De5e.t WillS *as Reach. Reach 1 RS. O 99 Profile. 100-year 
w ~ r n r n g . ~ h e  energy lass we= greater  tnan 1.0 tt 10.3 mi. beween the cvrrcnt and previoua crqrs rsctmn  his nay lndlcsre 

t h e  need for addirlonal cross ractiona 
River ~ e s a c t  ~111. war ma&:  each 1 RS 0.90 P I ~ ~ ~ I C :  100-year 

Wammg.Tba anargy  loS3 u n  greater than  1.0 tt 10.3 nl bctwcm t h e  c u r a n t  and prev~ouo cross mction Thxs may indlcatc 
me need for addlfional c m s s  s e c t ~ m s .  

Rluer. Desert Rilla Was Reach Reech 1 RS: 0.81 Profil.. 100-year 
Uarning'Tha energy loar war q r e s r a r  tnan 1.0 ft 10.3 nl. between t h e  current and prcuioua cross section This n r y  rndicsre 

the need for .ddttion.l croa. oecclon*. 
Rluer' Desert Hills Nas Reach. Reach 1 RS! 0.72 Profile: 100-ysal. 

W&lnzng'The enetg? IQS= uaa groa t== t h a n  1.0 ft 10.3 .I. bctvnn th. currant and previous cross arcrlon. This may l n d ~ c s f ~  
the need tor additional crors rectiona 

Rxver Deael t  wllla was usash  u each 1 RS. D.64 srorile: 100-year 
Wernln9'The enerw loha was greater t h a n  1 0 It 10.3 m1. between the currant uld prevmus cms. recblon msr my ind>catr 

t h e  need far addit~anal crora sacriona 
~xver' Dererr nill. Uaa ~ e a c h .  lisach 1 RS. 0 56 profile: 100-year 

Warning'Thr cnergy loss was greater t h a n  1.0 ft 10.3 m i .  b t r n e n  tba current aM previous cross 3ectron Thxs may ~ nd~sate 
t h e  need for addzt>an.l cross recnono. 

R ~ v e r .  Desert Hilla War REaeh: Reach 1 Rs. 0 48 Pxafxle: 100-year 
Warning.Iha energy loss war 9rc.ter t h a n  1.0 fr 10.3 nl. barvlan U e  surIenr and p r a v l o u s  cros3 rscilon. This s a y  inaisete 

t h e  need for adda~icml class rcctianr 
River' Deaerf Hi111 Was Reach' Reach 1 RS. 0.386 Profile. loo-year 

Warninp The energy l ~ r s  was greater than 1.0 i r  10.3 n1. Mtrean t h e  currant and Dreuxour crvss rection. T h ~ s  may indicate 
t h e  need lor addiflonai crass .EcZimr. 

R~YSI' Apache Wash Reach' Reach 1 RS: 8.02 Prafllc. 100-ye= 
Marnmg The energy equation muld not be belmced wlthin the apecaYlrd nmber gf ~terarrons. The proqran used ciirical d e p t h  

r ~ r  the WCOI surface and continued on w i t h  t h e  calcuiat~ons. 
wa~nln9 .The  anr r9y  loss war sraarec t h a n  1.0 f t  10.3 al. betreen t h e  mrrcnr *Re previous crors section. mis nay  indicate 

the need 10. IddlLxmal cm$S ScFtiOns 
Warning.DYring the 5t.ndard s t e p  iterarinas, when t h e  a.slvrrd water aurfece was s e t  equal to cnrzcal depth,  me calcuisted 





*aining:Thc mnergy loss was greater than 1.0 ft 10.3 .I. between the current and previous crosr aecrlon. ~ h z s  may s n d l o t t  
thl nced for additional cross sections. 

*arning:Ourmg thc standard rtcp iter.tiona, "hrn the ass-d r.2.r surface n s  l e t  eq"Fu.1 ra critical depth. the c.lc"1.f.d 
water SYI~.C. came back belor crit~c.1 depth. ~ h i a  indicates that there IS hat a valid rubsrxtical answer. a he 
PT09'- defaulted t o  Critical depth. 

River: Rpsche Ysrh Raach: R.mch 1 RJ: 6.9 Orofile: 100-yeax 
Y.rning:The energy equation could not be ba1mr.c~ within the apaclfied number of iteratlona. rhe program used critical depth 

Is1 the wetel. surface and conrlnucd on with the calculstions. 
Yamin9:The energy loas was gicatar than 1.0 ft 10.3 ml. batreen the current and prcvxous sroas section. ~ h i r  m y  xndlcatc 

rhe need for additional CIOSS sactiona. 
warning:wuring the rtandnid rtcp iterations. rho" the as.- rrtrr surface was set equal to critis.1 drprh, the calculrlcd 

r a t e r  surface came bask below critical depth. =his indicatas that  tharc is not  a valid subcrirlc.1 answer.  he 
p'ogram defaulted to crlrical depth. 

Rlver: Apache Wash Reach: Reach 1 RS: 6.8 Proflle: 100-year 
Yarning:?hc energy equsrimn could not ba b*laneed within the spscified number of ircrarionr. ?he program usad crlr'cal depth 

tor the water r~rf.ce and cmrinued on with the calculation=. 
Walning:The vslocity head bar changed by lOre than 0.5 ft 10.15 m1. This may indicate Lh. nced for additzonal crosa sections. 
warnin9:The energy loss war greater than 1.0 it (0.3 a). betwarn the curxent and praviou. crozs 9estIon. This may indicate 

the need for addltianal cross sectim.. 
naming:~urinp the standard arap iterations. when the assused uater surface r a a  aer aqua1 to crirlcal depth, the calculated 

wafer surface came back below critical depth. ~ h i r  indlcstl lr  that there i r  not a valid subsnt'cal m r w e z .    he 
PT09T' defeulted t o  critical depth. 

Rivet: -ache Wssh Reach: Reach 1 RS: 6.71 Profile: 100-vesr 
~ar"ing:~hc energy equation could not  be balanced vithln the'&ecified number of iteretions. The pragrm used cnzical depth 

for the varcr surface and continued on with the calculations. 
warnin4:Ihc cross-section and points had to be extended uextscally for the cowuted water surface. 
warning:~he crora section had t o  be extended vartlcaliy during the crirlcai d e p ~ n  calculations. 
Virning:The energy 103s was greater than 1.0 ft 10.3 m). between the current and previous crass scct<on. Thia may indicate 

the nerd for additional cross sections. 
*a~ning:~rIng the standard step i?erations. when the assumed water surface was sat equal to critic.1 depth, the salculafed 

vatel S Y T ~ ~ C P  came bask b e l w  critical depth. Thir IndicmrPs that there is nor a valid subcriticai answer. The 
program defs"lt.d t o  critical depth. 

Warning:The parabolic search method failed t o  conuerge on critical depth. Th. progrv WXII try the cross section 
si&ce/recant method t o  find critical depth. 

Rlver: Apache wash Reach: ilsach 1 RS: 6.63 Profile: 100-year 
Wemin9:The energy tquetlon could not be balanced within the rpscifrcd n w a r  of iterations.  he progra. "red critical deprh 

for  the water lurtace and cancinued on with the caiculationl. 
~ ~~~ - 

8arning:~he energy loss was greats= rhan 1 . 0  ft 10.3 m i .  between the current and prerrlovs cross section.  his may indicate 
the need tor .bdiilonnl crorr section.. 

uarning:~urlng tho standmrd slap iterations, when thr arraed water suitace was sct  equal t o  critzcal depth, the calculated 
wacei aurfacc cam b a c ~  below craticai depth. ?his indlcafes that there i r  not a valid rubcrat~cal a n s ~ ~ r .  me 
Program defanlfed t o  CritICaI depth. 

R ~ V P I :  Apache Wash Beach: leach 1 RS: 6.58 Profile: 100-year 
Warnmg:The energy equation could not be balanced within the specified n m e r  of iterations. ~ h r  program wed critical dept" 

for the water surface and contxnued en with the celcularzona. 
Yarninq:~he energy loss war greater then 1.0 ft 10.3 m 1 .  beween ths current and previous cross section. rhir may ind~cafe 

the need tor ilddirlonal cross s s c t ~ a n s .  
Yarmlng:Durlng the standard step iterations. when the assumed water surface wer rer Equal to crltical depth, the calcvlar~d 

water surface came bask below crxtical depth. ~ h l s  indlcater ihar there is nor a valid rvbcriiica~ answer. me 
program defaulted i. critical depth. 

River: Apache wash Reach: Reach 1 RS: 6.5  Profile: 100-year 
warnmg:Ihe energy aquarlon =auld not be balanced uxthin the specified n m e r  a: it+rarmnr.   he program u ~ e d  critical depth 

fox the water surface and c~nllnued an WlLh the calculaflono. 
waminq:~he energy loss war greatex then 1.0 ft 10.3 -1. between the cvlrent and previous cross secrwn.  his may indlcare 

rhe need for addirional cross sections. 
warning:~urxng the standard step ~trl-eiionr, when the asswed vacei surface *as ref equal to crlr~cltl depth, the calcularcd 

water surface cane back belox critical depth. m i s  indicate* that there 1s not a valid subcrirrcai m s r e r .   he 
Program defavltsd to critical depth. 

Rluei: spathe Wash Reach: Reach 1 RS: 6.43 Profile: 100-yeax 
warninp:?he energy eqvilrion could net be balanced uithln the specifisd number of iterafionr.  he program vred critical depth 

for the water Iniface and continued on With The calculaf~an.. 
~arning:~he ~nergy loss was greater than 1.0 ft 10.3 nl. between the current and previous cross oectlon, ~ h i r  may indicate 

the nead for addir1on.l cm.. section*. 
warning:~uiing the standard step iterations. *en the *armed wafer surface war s e t  equal LO critical dcpth, the calculated 

*atex ruiface came back below critical depth. Thir indlcatas rhar there is not a valld subcritical answer. The 
program defaulted to critical depth. 

River: Apache Wash Remch: Reach 1 RS: 6.32 Profile: 100-year 
warn1ng:~ho energy equation could not be balanced vlthin the specifled number of iterations. rhe program vred critical depth 

101 fha water surface and continued on with the ealculationa. 
Yarning:The energy loss was greater than 1.0 ft 10.3 m). between the current and prcviovr croqs =ecrlon. ?his nay indicate 

the naad for additional cross SECtlons. 
Yarnin9:ouring tha standard S C ~ P  itereti~ns. when the aslmrd rater surface u s s  scf equal to critical depth, the calculated 

rdrer surface cane back below critical dapth. ~ h i a  indicaier thar tnorc i s  not a valid rubcritica~ answer. ?ha 
program defaulted t o  critical depth. 

River: Apache sla8h Reach: Reach 1 RS: 6.25 Profile: 100-year 
Yaming:lhe energy equation could not hs balancod with," the spaciflsd number of iterations. the progra. used critical depth 

for me water surface and continued on with the calcu~it~ons. 
warning:?he energy loss was gxeater than 1.0 ft 10.3 .I. between the current and prcviavs cmss section. ~ n i r  may indlcare 

the need for additional cmr, scctionr. 
warning:During the standard step iterations, uhcn the asawed rater surface was rr i  equal to critical depth, the caicviatad 

rarer surface came back below critical depth. ~ h i n  indicates that thsre ia not a v a l ~ d  rubgrtc~c*~ anrrer.  *ha 
~ r o g r m  defaulted to critical depfh. 

Rlver: Apache Wrah Reach: Reach 1 RS: 6.16 P~oflle: 100-year 
wainmg:Thv ensrgy equation could not be b-lanced within the rpecified numbex of iteratxon*. The program used critical depth 

for the water surface m d  continued on vxth the calculations. 
Yarning:The energy IDIS rilr greater than 1.0 ft 10.3 m i .  bctvcen the currant and previous cross 9ection.  his may indicate 

the "Led :or addltionil cross sacfions. 
ilarning:During the rtanderd stsp itexation=. when the asswed water  surface was set  equal to critical depth, the calculated 

rater avrtsce came back below critical dcpth.   his indicates that there is not a val~d rubcritical answer. ?he 
oroarm defaulted to cixrical deoth. . . 

RxYer: Apache Wash Reach: Reach 1 RS: 6.09 Profile: 1OQ-year 
wam1ng:~hr energy equation could not be balanced vitbln the specified number of iterations. ~ h c  program selected th. "arcr 

surface Lhaf had the least a u n t  of ermr between cowufcd and aaawed values. 
uarning:?he energy loss was greater than 1.0 fr (0.3 DI. bstreen the mrrcne and prevxous cross section. rhis may indicate 

the need for additional cross rectionr. 



Yarnlng:hlring the SLandard step 1ter.<,on,. "hen the ass& rater rur~ace was re? .qua1 to critical depth, the calculated 
water surface came back below crxricai depth. ?his indicates that there i s  not a valid r*crlttcal answer. Inc 
Proqram defaulted t o  crltic.1 depth. 

ilver: Apache Yash Remch: Reach 1 R5: 6.01 Profile: 100-year 
wam1ng:~he energy aquation could nor be hniancad within the specified nunber of iterations. 1he program vsed crxtlcal depth 

for the r a t e r  surface and continued on with the calculations. 
Yirninq:I.he energy 101s war greater than  1.0 fr 10.1 mi. between the current and prcviova cross aection. Thir m y  lndicate 

the need far addlri0a.l crass sections. 
narning:hlring the rtandard Step iterations, when the asnuled water  surface was set  m a 1  to critical depth, the calcularcd 

~ t e r  surface cane back b e l w  crlt~cal depth. mi. indxcarcs rnsr there is not a valid subcritical anrrcr.   he 
p r o grm defaulted to ClltiC.1 depth. 

River: lipache Hash ReaEh: Raach 1 RS: 5.92 Profile: 100-year 
Warnmg:The snargy equation could not be balanced within the specified nunber of iterations.  be prosran, used critical d e ~ f h  

for the water I Y I ~ ~ C B  and continued on with rbe calcularionr. 
*arning:Dlvided tiow conputed fox this cross-rectim. 
wazning>~he energy lorr war greater than 1.0 ft 10.3 mi. Lrrrveco the currant and previous cross scctlon. This may indlcste 

the need for additional crorr r.ctionr. 
Yarning:hlring the standard step iterations, "h." the assmad r.tsr surface was set a w a 1  to critical depth, the ;alc"lsted 

water rurcace came back baieu crit~cal depth.   his indicates that there i s  nor a vn1.d rubcritical answer. r he 
p r o gcm defaulted to critical depth. 

River: lipachs Wash Reach: Reach 1 RS: 5.83 Profile: 100-year 
Uarn1nq:The anergy equaflon could not be balanced within the specified nunber of iterations. The Prcgrm w e d  Crltisai depth 

for tho water surface and continued on with the celculations. 
wnrning:~he energy loss was grrarrr than 1.0 ft 10.3 ml. between the cvrrenr and prsv~our cross n ~ t i o n .  =his may indicate 

the need for additlonsl cror* sections. 
warnlng:~uring the standard rrcp ireratton$, when the assumed water surface was set equal t o  criricai depth, the caicuiated 

~ a t e r  snrfi)(ie came hack below critical depth. mis indicates that there is nor a valid subcrit~cal answer. The 
pro.rm dsf."lrad to crrtlcal depth. 

River: Apache Wssh Reach: Raach 1 RS: 5.76 Profile: 100-year 
Uarnlng:Ihe energy eqvarian could "Of be balanced "Ithi" the ,p.citled n-er of iteratiens. The program selected the warei  

surface chat had fhe 1ee.t .nruunt of error DetvEFn computed and assumed Val"*$. 
Warning:The VelQcity held has changed by more rhan 0.5 tt 10.15 .I. mir nay indicate the need for additional Gross 3ecfXons. 
Hdmln'2:The conveyense ratlo 1uprrtrerm conveyance divided by d o w s r x e m  conveyance1 is iear than 0.1 or greater than 1.4. 

Thl. may indicate mo need far additional cross aecrion3. 
Yarning:The energy loss was greater than 1.0 f r  10.3 m). between the current and previous cross section. This nay indicate 

rhe need for additlonil1 cross seci~anr. 
warning:~urinp the standard step iteratxons. when the sssumsd water surface was set aqval to critical depth, rhc calculated 

wafer surface came back helor critical depch. Thzs ~ndxcafer Chat there is not a valid aubciitical ansuei. The 
program defaulted t o  critical depth. 

Rlver: Apache Wssh Reech: Reach 1 RS: 5.66 Profile: 100-year 
warninc:~he energy equation could not be balanced uithfn m e  rpeclfied nwnber af irersr$ons.  he progran used critical depth 

f o r  the water surface and continued m vith the salcuiat~ons. 
Warn1ng:The velocity head has changed by more rhan 0.5 ti 10.15 ml. Thir may indkcafe the n ~ e d  for add~tianal cross sections.  
Wat-n~ng:The conveyance rat10 lupsrream conYeyance divided by downstream conveyance1 i s  less rhea 0 . 7  or greater than 1.4. 

This may indlcrre the need for additional cross section.. 
ilrrr.lng:Ihe energy lass n r  greater than 1.0 fC 10.3 nl. between the cvrrent and pieui~us crass section. This may indicate 

rhe nee* fcr addifienal cross recnonr .  
warnlng:Durlng the ziandard r i e p  iterations, vhen the aarmed varer zurface was set equal t o  crificai depth, the calculated 

water surface cam* back below crlilcal depth. T ~ X S  indicates t h a t  there 15 not a v a i x d  s u b c r ~ c ~ c a l  answer.  he 
program defaulted LO crrtical depth. 

R l v e r :  Apache Uash Xeach: Reach 1 R5: 5 . 6 4  Profile: 100-yes: 
Warnlng:The velacity head ha= changed by mare than 0.5 fr 10.15 .I. rhlr may zndicate the need for addltxonal cross srcfionr. 
warnzrg:~he conveyance r a t ~ o  iupsrrearn conveyance divided by downstream conveyance1 1s lesr than 0 .7  or qzaater than 1 . a .  

This nay indicate Che need for additional cross sect~onn. 
~aining:~he energy la03 was greater t h m  I.D tt 10.3 m i .  between the current and prevlova crass section. ?his m y  indicate 

m e  need far additional cross sections. 
River: Apache Wash Reach: Reach 1 X-5: 5.57 PzofAie: 100-year 

Warnlns:Thc energy equation could not Lie balanced within the sprcifAed rimer of iteraiianii. The program used crltlcal depth 
for the ra te r  surface end continued on with the Calculatian~. 

Warcln4:oLvided flow computed far thia cross-section. 
warn~ng:thc energy loss waa greater than 1.0 fr 10.3 .I. between the current and previous cross section, rhis may indlcatv 

the  need for addii~onal cross aecrionn. 
wsrnAng:Dilrinq t h e  standard =rep iterations. when the assmed varer rurface *as set equal t o  cxiricai depth, the calculated 

water aurface c m c  back below critical depth. This indxcetar that there  13 n o t  a valid subcrlrlcal answer. The 
program defaulted to CrILiCai b.Pth. 

Rlver: Apache Wash Reach: Reach 1 RS: 5 . 4 8  Profile: 100-year 
Warn1ng:The energy equation could not be bslancad within the specified nwnber of iterarionn. The prapim vsed critical depth 

for the water suxface and continued on vith the calcui&f~ons. 
warning:~he encwy loss was greater than 1.0 ft 10.3 .I. between the cvrrcnt and previovr cross rection. =his m y  indicate 

the need for additional clolr .ectiona. 
Wlmlnq:During the standard rrcp iterations, when the assumed water surface war aer e w a l  to crltical depth, the calsvlsted 

water rurfsce came hack below critical depth. This Indicates that thare is not a valid subcritical snsuer. The 
program defaulted to critlcal depth. 

Rlvez :  lipasha Uash Reach: Reach 1 Rs: 5 . 3 8  Profile: 100-year 
warning:~he snargy equation couid not be balanced within the specified rider at ite~ations. The program used critical depth 

for the water surface and continued on With the calculations. 
Yarning:The velocity heed has changed by mrs than 0.5 fL (0.15 ml. Thir lay lndicate the need for additional cross section.. 
Yarning:Ths energy loll was qIearer than 1.0 It 10.3 m i .  berueen The NzrenL and previous cross secL&on. Thls may indicate 

the need for additional crora rcctionr. 
Yarnlng:ouring the standard step iterations, when Lha aaslvned rater surface wss set equal to critical depth, the caicvlafsd 

water rvrface cane back ~ s l o v  critical depth. TUS ~ndicatea that there is not a valid ?lu~~ritical answe~. rhe 
p.eg.Y. dOf.YltCd to CIltiSal depth. 

Rluer: Apache Wash Reach: Reach 1 RS: 5.31 Profile: 100-year 
warnlng:~he energy equation could not be balanced vithin the specified nunber of iterations. The program used critical depth 

far the varer surface and c~nfinued on *ith the olcuiations. 
Wazning:The energy loss was greater than 1.0 fr 10.3 mi. bervaan the current and prculous crorr sectim.  his may indicats 

Lhl need for additional crass sections. 
waining:~uring the standard step iterations. when the assumed vatrr surface was sat e w a l  to critical depth, the caleulaled 

water surface C M ~  back below criticai depth.  hi^ lndicster that there is not  a valid aubcritical answer. m e  
progra"" dcfaulfed to critical depth. 

River: *pache wash Reach: Reach 1 Rs: 5.21 Frofile: 100-year 
uarnxng:~he energy ewarion could not be baianced vlrnin the specified nunber of ~ferat~ons.   he program "red critical b p t h  

for the water surface and continued on with the s.lculifi.ns. 
Warning:The energy loss was greater rhan 1.0 ft 10.3 mi. between the current and Prevlaus cros. sectron. Thrs may lndicate 

Lh. need for addili0n.i crar. acci,nna. 





the need for sddltlonsl crosa s.ctlons. 
Warning During the standaid rtep ~lerafions, when the aarumed waror surface was rct .qua1 to crltlcal depth, the calculated 

W ~ C ~ I  surface came back belor crrrical d e ~ t h  ?his lndlcrrer that there is nor s vaixd subcr~rical answer ~ h c  
pmgram defaulted to sriiical depth. 

Note: Multiple critxsal depths were found if this locarion. The crrtical depth with the lovrlt, "alld, snarqy Was used. 
RIVCI: wash ~each:  each 1 8 5 :  4.49 Profilc: 100-year 

Yazning:TDe energy equatlen could not ba balanced rirhin the specified number of iterations. The program selected the water 
aurfac~ that had the least m w l r  of erier batreen computed and arrumed values. 

Yarning:Tbe energy loss was greater than 1.0 ft 10.3 m). between the Current and previous cross sectlan. Thir may indicate 
the need for .ddiilon.l croaa .action.. 

M ~ ~ ~ ~ ~ : D Y ~ ~ ~ ~  the step iterations, when the aravned rater surface was set equal t o  critical depth, the calcul.ted 
vater surface came back below critical depth. ~ h i r  indicarea that there is not a valid aubcrifical answer. ~ h c  
proqram defaulted t o  critical depth. 

xlver: *ache Yash Reech: Reach 1 RS: 4 . 4  Profile: 100-year 
Uacninq:Ths anerqy equation could not be balanced within the specified numb~r 01 iterations. The program selected Ula  rater 

S Y I I ~ C ~  that had the leaat Mavnr of error herrecn compuled and assumed valuer. 
uarnmg:The velocity head has changed by -re than 0.5 ft 10.15 ml. Thia nay indicate the need for additional cioss rections. 
Warn1ng:Thc conveyancs ratlo luprtreun sonvey&nse divided by downstieam conueyancal is less than 0.7 or greater rhan 1.d .  

Thls may indicste the need for addltionai cress rsctiona. 
uarning:~ha energy loss wer greater rhan 1.0 ft 10.3 mi. between the svrrcnr a d  pxsuiour craas section. This may ind~cate 

the nesd for eddirlnnal croaa aacrionr. 
~arning:~uzinq the standard rtep iterations, when ths sramed rater surface war set equal to crlCic.1 dsprh, the calculated 

water svrtace cane back h l o u  criric.1 depth. This mdicates that there ir not . valid subcritical ansuer. Ih. 
p r o g r . ~  defaulted to critical depth. 

~iver: lipache %ash ~ e a c h :  itsach 1 RS: 4.31 profile: 100-year 
W.ming:The energy eqvarlon could not bs balanred Withi" ehe rpccificd nvnbcr of itarstians. The program used critical depth 

for Che water rurface end CQntfnued on "lrn the cllculstions. 
Ysrninq:The crorr-sesrlon and pornrr had to be extended relticnlly for thc cmpyted vater surface. 
Warn~n(i:The energy loss was greater than l.0 t L  10.3 mi. htveen the current and previous czaso section.  This nay indicate 

the nerd far addiclonal cmsr accuonr. 
~arning:~urlng the standard .rep iteraciona. when the a s s u e d  water surface was set equal t o  crirlcai depth, the calculated 

water  surface came back below critical depth. Thia indlcarsa that there is not a valid subcritical answer. The 
program defavited to critical depth. 

Rluer: apache Yash Reach: R ~ c h  1 R5: 4.13 Profile: 100-year 
Wainlnq:lhe energy loss uae greater than 1.0 Pf 10.3 m1. between the current and previous cross section. This m y  indicate 

the need far  additional croar sections. 
River: Rpachc Wash Reach: Reach 1 R5: 1.22 Profile: 100-year 

~ a r n i n g ; ~ h e  enexgy lorr war greeter than 1.0 ft 10.3 m ~ .  bet-en the current and piev~avr crorr rect lon .  T ~ S  may i n d i c a ~ e  
the need for additional cross sections. 

R l Y e r :  *ache YCIh Reach: Reach 1 RS: 4.11 P~afile: 100-year 
wsrnxng:~he energy eqvat~an could not be halanced uirhin the rpecified number of iterations.   he program used critical depfh 

for ?he uarer surface and continued on vlrh the calculations. 
warnlng:~he energy lass van greater than 1.0 ft 10.3 m ! .  between the current and previour crass section.  his may indicate 

the need far additlona~ crosa sections. 
Warn~ng:Ul;rmg the rrandard step itaraclons. vhcn the sramed water svrfact was set equal La critlcal depth. the calcuisted 

waie r  surface  came back below crirxal depth. Tnlo indlc&rer that  there 1 s  nor a valzd suberitical answer. m e  
P Z O ~ : ~  de iau ired  ro critical depth. 

Ihver: lipache walh keach: Reach 1 : 5 Proflle: 100-year 
~ a r n ~ n g : ~ h c  enezgi  aquaelon cavld not be balanced ulfnin the spaclfied number of iterarrona.  he proqram used critical depth 

far the water surface and continued an with the calculations. 
Warnln9:lhe veloc~ry head har changed by more rhan 0.5 fr  10.15 nl. Thia may indicate the need for sddlrional cross rectlonr. 
warnipq;The energ). l r r r  was greater than 1.0 fr (0.3 m i .  between the current and previous crass section. This may indicare 

the need far  .ddlflonnl cross sections. 
waxning:~urlnq the standard step i t e r s r m n n ,  vnen the asrwled water surface was set eqn.1 t o  srrrlcal depth, the calculated 

water . Y l f . C C  care back belor crit1c.1 depth. This indicates th.t there is not . "*lid rubcrlric.1 a n n e r .  The 
progrdn, defaulted t o  CiiCical dapth. 

Rlver: apache Warh Reach: Reach 1 RE: 3.96 Profile: IOU-year 
warninq:~ho energy equarlon could not be balanced within t h e  specified nvnber of irerailons.  he program used criti-1 depth 

far the rater zurfane and continued on v l f h  the calculation5. 
warnxng:~ne energy lass was greater than 1.0 ft 10.3 m,. between ?he current and pieviour crorr recrmn. m i =  may mdicate  

the need f o r  additional cross section*. 
YaFnlng:Ourlng the standard step iterations, when the assumed wafer surface war set equal to czxtlcal depth, the calculated 

water surface came bacX below critl~al depth. Ihls indicates that there is not a valid SUbCritlCal answer. The 
pzoqram defaulted i a  critical depth. 

River: Apache Wssh Reach: Reach 1 RS: 3.86 Profile: 100-year 
W.lnlng:Di"ided flow cowufed for thir cross-section. 
waming:~he veloclry head ha. changed by more than 0.5 ff 10.15 m1. IDAS may indicate the need for additional cross rec~ianr. 
warning:~he conv~yanoe ratlo tupsirsm conveyance divided by downstream conveyancel i s  less than 0 . 7  or greater than 1.4. 

ThXl may indicate the need ror addxtional cross sectionr. 
~arning:~he energy lass war greater than 1.0 ft 10.3 mi. between the current and previous crorr section. rhis nay indicate 

the need fox additional cross sections. 
River: apache Wash leach: Reach 1 RS: 3.18 Pmfile: 100-year 

t8arning:Tk.e energy eqvirlon could not be balanced rirhin the lpeclfied number of itsrations. The program selected the vafer 
rurfaca that bad the least -vnL of error bctrsen computed and a3ruaed valuer .  

Warning:lhe veioclly head has chingad by more than 0.5 fl 10.15 m 1 .  Thil nay indicate the need for additional creaa ZecLions. 
wexn~ng:~he conveyance ratla iupstream conveyance divided by downstream conveyance) is less than 0.7 or qraater than 1.4. 

~ b i s  m y  indicate the need for additional cxoss sections. 
waming:~he energy loss was greater than 1.0 fr 10.3 m1. between the current and prev~ous cross section. This may indlclre 

the need for additional cross acctiana. 
Uar~inq:Duzing the standard *rap iterations, when the asamed wacsr surface was set equal to critxcel depth, the calcularsd 

water sucfsce came MC* below critical dapth. m i r  rndicares that there is nor a valid rubcrlrical answer. ~ h c  
pxogzam defaulted to critical depth. 

R I V ~ ~ :  *ache wash ~each: ~ e s c h  1 RS: 3.15 Prorile: 100-year 
~arninq:~he energy equarion m v l d  not be balanced within the specified n a e r  of iterations.   he program vrcd crzt>cal depth 

for the water surface and continuld on with the  Celculationr. 
warninq:~ivided claw computed for chis cross-section. 
warning:The enezpy lass was greater than 1.0 ft 10.3 mi. between the current and previous crorr rection. Thir nay indicate 

the need I o r  additlonll crosa sections. 
~arning:ouring the standard step itaratxons, vhsn the assumed water surface was set equal to crirical depth, thc calculated 

water S Y I L ~ C ~  cane b a c ~  MIOW critical depth. ?his indicates that there is not a valid =uhcritical answer. ~ h c  
Pr0gr.D defdulfed 10 Critical d.PCh. 

Rlvsr: Anache Wash Reach: Rcach 1 RS: 3.65 Profile: 100-vesr 
wamlng:~~*ldrd flow computed fox this cross-aesrion. 
warnxng:rhe anexqy 1o.r war gzear=i than 1.0 ft (0.3 111. batreen rhe currant and prev~ovs cross section ~ h l s  may indlcste 

the need far addltlanal ciorr recLiona. 



River: hpach. naah ~each: Reach 1 ~ 5 :  3.6 ~rortie: 100-year 
Yarning:The energy aquation could mat be balanced within the specifled wmber o t  itexatlons. The pieqia. used critical depth 

tor the r a t e r  surface and canrlnved on uirh tna saicuietians. 
tierning:?he energy loss was greater than 1.0 t r  10.3 -1. between the curxent and previous cross section.  his nay zndicate 

the need for addiLlon.1 cross ..ct,ons. 
Warning:Durins the srsndard step itrrltiona. *hen the a a s u a d  water surface was set  equal to crltical depth. the calculated 

r a t e r  surface c u e  back belo* critical depth. Ihrr indicsrs. that there i r  not a valid subcritical answer. =he 
program dtfouited to critical depth. 

River: Apache Yaah Reach: Resch 1 R5: 3.52 Profile: 100-year 
Yarn1ng:Ihe energy equation could not be 8nIanced within the specified number of iterations.  ha pmgrun used critical depth 

for the r a t e r  rurface and continuad on with the cs~sulations. 
Uemin9:The energy loss war grerrer than 1.0 it 10.3 . I .  between the current and pl-cvioua crosa section. lhjs may indlcarc 

Che nced for additLone.1 cross sections. 
Yarning:mring the standazd step )iterations. when the assumed wafer surface -as set equal to critical depth, the calculated 

water surface came back below critical depth. This mdicatea t M f  there is not a valid aubcrltlsel answer. ~ h c  
program defaultell t o  critical depth. 

River: lpache wesh Rcaeh: Reseh i US: 3.48 Profile: 100-year 
w*rning:~he energy equation could nor be balanced within the specified number of iterations. ~ h c  program vsed crit2c.l depth 

for the Uater surface and continued on with the calculalionr. 
Yarning:The energy loss was grearcr than 1.0 ft 10.3 1 1 .  batween the current and previous cross asction. T ~ L S  may indicate 

Lh. need tor additianal cross sections. 
Warning:During the arandard $rep xterafions. vhen the arsumed wafer surface re t  equal Lo criticml depfh, the calculated 

water rvrface came back below c~itical depth. Thir indicates that there is nor a valid r u b s r l t ~ c ~ i  an.**=. The 
program defaulted ro critlc.1 depth. 

~iv-r: -ache wash ~each: =each I RS: 3.4 Profile: loo-mar 
Ysrning:The energy equstlon could not  be blrlancrd within the specified numbex of itarstlonr. The proqran used crztical depth 

for the vatex surface and continued on with the calculations. 
Warnln9;The enorgy lass uaa greater than 1.0 ft 10.3 m1. between the current and previous cross rectmn.  his nay indicate 

the need for addiilonal cross aecrranr. 
h'arning:Durlng Lbe standard step 2ferarionsl lhen the assumed vsrer surface war set eqval to critical depth, the calculated 

wstrr surface came b ~ c k  belo* crir~cal depth. ~ h i r  indicates that there is nor a valid subcriticai answer. me 
program dataulted fo critical depth. 

Rlver: Apache Hash Reach: Reach I RS: 3.12 Profile: 100-year 
n a r n m q : ~ h e  enerpy equation could not be balanced within rhe specified number of iterations.  he program used crit~cal depth 

for the vatex surface and continued on with the caicuiar>onr. 
Wllmlng:DiVided flow compufed fax chis cross-section. 
Warn2ng:The energy ioaa uao greater than 1.0 f r  10.3 ml. between the current and previous crass section. rhis may indicate 

the need for  additional cross aecelanr. 
wainlnq:Uurinq the standard step iterations, when the assumad r a t e r  surface uaa set equal to critical depth, the ulculatad 

uatei surface came back below critical depth. This indxcates fhet there is nor a valld rvbsrlrical anwcr.  rhe 
program lefavlred t o  crltlcal depth. 

Rlusr: Apache wash Roesh: Reach 1 R9: 3 . 2 1  Profile: 100-year 
Wa1nlng:The energy equaflan could not be balanced Within the specifled nvober of ~ t e r a t i m s .  The program used crllicai depth 

fox me water surface end cont~nued an uirn the ca~culat~ans. 
narnlng:Tne energy loss u ~ r  gzeater than 1.0 ft 10.3 m l .  between the current and pxevlous crass rectlan. Thir may indzcate 

the need lor  addit>onal crosr sections. 
Narning:Durlng the  standard step iteration*, vhen the arruned rater surface was set aqua1 to crlrical depth, the caiculafed 

vater  surface came back below crlrlsal depth. T h x  Indlcaies that there is nor a valxd subcritical answer. m e  
proqrrm defaulted fo ciitical depth. 

River: Apache Wash Reach: Acach 1 US: 3.13 Profile: 100-year 
Warn1np:The energy =quarim could not be balanced vithln the specifled n m e r  ot ~LeraLions. The program urcd critical depfh 

f o r  the water surface and continued on With the c.ic"latlonr. 
Warning:The energy loss war q ~ e a t e x  than 1.0 ft 10.3 al. between the current and prevlaurr cress rect~an. This nay xndicare 

the need for a*diL>anal crosa sections. 
Wainlng:Uurinp the standard step iterations. vhen the aroumed reter surface was set equal to critical depth, rhe calculated 

water  surface cane back belau srirlcal depth. Thls lndlcates that there i s  not a valid subcii~xcal enswe.. e he 
pzogxam defavlred t o  crlrlcal depth. 

~ l u e i :  macne wash Reach:  each 1 RS: 3.07 ~rotils: loo-"ear 
~ ~ . ~ - -  

~ a r i i n g : ~ h e  energy equstian could n o t  be balanced within the specified number of iterarians. ~ h e  program ~ r e d  critical depth 
for me waror surface and continued on with the caicu~ation.. 

Warnin9:The velo.clty head his changed by mare than 0.5 It 10.15 m 1 .  Thls may indicate the need for addltianal cross sections. 
warning:Tha conveyance ratio iupstrean conveyance divided by downstream conveyance, is 1e.s rhan 0 . 7  or greater than 1.4. 

This may indrcate the need for additional cross sections. 
Y&rning:The energy lola was greater rhan 1.0 ft 10.3 m l .  between rhe c u r r e n ~  end previous cross section. This may ind~catc 

the need for additional c i a a a  ascr~onr .  
narning:~urmg rhr standard step iteratlons, vhen the assumed vaier surface war set  equ.1 to ciirlcal depth. tne calculated 

water surface came back h e l m  critlcirl depth. ~ h l s  lndlcstrr that there is nor a valid rubcr~rxcal answer. 
program defaulted f a  crlrical depth. 

Riuer: lipache wssh ~esch:  each 2 RS: 2 .92  ~rotils: 100-year 
Yilming:m* conveyance rat1.z luprtream conveyance divlded by d-stream conveyance1 is leas rhan 0.7 or greater than 1.1. 

 his may indicate the need for addifzonal cross rcctiona. 
River: Apache Wash Reach: Keach 2 RS: 2.90 Profile: 100-year 

Warnlng:Dlvided flow computed tor this cross-section. 
River: Apache Rash Reach: Reach 2 R5: 2.82 Profile: 100-year 

rarnin9:Tne velocity head h i s  changed by more than 0.5 ft iO.15 ml. This nuy indicate the need tor additional crosr sections. 
Warnxn9:The conveyance ietia 1upstze.m canvsyence divided by ~ O M S I T C ~ D  conveyance) 1s lass than 0.7  or greater  t b n  1.1. 

This m y  indicare the need for additional cross .ect~ons. 
warning:~he energy lor3 war greater than 1.0 ft 10.3 ml. berrsen the current and prer~our cross rect~on.  his nay indlcara 

the need for iddItion.1 cross sacrionr. 
River: Apache Wash Reach: Reach 2 RS: 2.73 Profile: 100-ysar 

Uarning:The enerqy equation c ~ u l d  not be balanced within the specified number of iterations. The program used critical depth 
for Cha rater surface and continued on with the calcullrr&ono. 

Warning:me vslocrty head has Changed by .ore than 0.5 ft 10.15 m1. Tbls may indicate the need for addirronal crosa sections. 
Warnln9:Tht convcyancr ratlo rupsfrean conveyance divided by domstrea. conveyance1 is lern than 0 . 7  or 9irater than 1 . 4 .  

mla may indicate the need f o r  additional croas sections. 
warninq:~he energy iosr was greater thiln 1.0 ft 10.3 .I. betreen the current and previous crass section.  his nay indicate 

the nced far additional cross sections. 
Yarnxng:hlrlng rhs standard step ~leraflons, when the srruhed rarer 8urracs was ser equal fa cz12icsi depth. the cal~vlafed 

Yarer IYrtiCe c a m  back below critical depth. This indlcatsa that =here 1s not a valid subcritical insuer. The 
P'Orl'Mi defaulted t o  critical depth. 

Rluer: Apache Wash Reach: Reach 3 RS: 2.60 Profile: 100-year 
n&rning:The ensrgy equation could not be balanced within the lpecificd number of iterations. The progran used crific.~ depth 

for the weter surface and conrinved on with the calculations. 
*arn~ng:rhe veiocity head has changed by mare than 0.5 ft 10.15 .I.   his nay indicate the need far addlt~anal crass 
*srning:~hs energy l a ~ r  war greater than 1.0 ft 10.3 m1. between the svrrent and previous cross sccr lan.  Tnlr nay indicate 



the need for additional crorr sections. 
Yarnl"9:mring the atsnd.rd step iterarion,, "ham the assumed rater surface r*, set  e w e 1  t o  critic.1 depth, the calculated 

water surface came hack beiw ciirical depth. T ~ L S  inaxaces that there is not a valid rubsrlfrcsl answer. 1he 
progr" defaulted PO crittca1 *Pfh. 

Rlvcr; Apnshe Wash Reach: Reach 3 : 2.52 Profilc: 100-ye-1 
Yaming:Ihe Velocity head has changed by more than 0.5 if 10.15 n1. This may indicate the need for addilienel croas secrlono. 

Rlver: *ache wash ~ s a c h :  3 RS: 2.47 ~rofile: 100-yeer 
wa=ning:~he snargy loss urns greater than 1.0 ft 10.3 mi. brrreen the cvrrcnt and previous cross scetiom.  his may =ndicate 

L ~ L  nesd for additional crosr sections. 
Rlvrr: mach. wash ~eech:  each 3 nz; 2 . 4 0  ~xofila: loo-mar 

Warning:The velocity heed has chsnged by mare than 0.5 ft 10.15 ml. m i 3  may indicate the need for additional cross sections. 
YdIning:TDe convcyancc ratio luparrem conveyance divided hy dounstrem convoyancel 1s lea3 than 0.7 or greater Lhan 1.1. 

This may indlcarl the need lor addlrlon.1 cross sections. 
narning:~he anergy loss was greater than 1.0 w 10.3 .I. between the current and previous crass rectian.  his may indicate 

the need for addxf>onai croas saction,. 
CiVCr: Apache Wash Reach: Reach 3 RS: 2.13 Profile; 100-ysar 

~arning:~hc energy aquation could not be balanced within the specified number of ircrarians.  he pr~gran usad critical depth 
for the water surface m d  eontlnued on rith the calculntions. 

WarningzTha velacity held has ch.ng*d by more than 0.5 ft 10.15 .I. Thi. may indicate the need for additional crors section,. 
wi~ning:~he energy loss was greater rhan 2.0 it 10.3 .I. between the current and previous -ss arction. m i r  may indicate 

the need for  additional crass sections. 
narning:mring the standard step itezaf~ons, when the aarumrd water surface war set equal to critical depth, the calcvlared 

rater auiface came back below cxitical depth. rhis indicates tnar there i s  not a valid rubcrifacal answer. =he 
program dsf.Ylred to CrlLICaI depth. 

River: Apache Wash Reach: Reach 2 R5: 2.24 Profile: 100-yeir 
uacn1ng:~he energy e p s t ~ o n  could nor be balanced xithln the specified number of iterations.   ha program w e d  critical depth 

fer the water surface and cmtinued on with the calculations. 
Warning:Ths velocity head has changed by mors than 0.5 ft 10.15 m i .  This may indlcata the need for addiiional cross s o c t ~ o n s .  
uarning:~he energy loss was grearer than 1.0 ft (0.3 1.1. between the cvrfenr and previous cross section. ~ h i r  may indicate 

the "*ed for additionel cro-r  reclaonr. 
warning:~uring the standard step ireratzonr. when the assumed u s r a ~  surfacs was ssr equal t o  crliisai depth, the calculated 

water rurtace came back below crltic.~ depth. rhis indicates that there is nor a valid s*crirical answer.  he 
program defaulted r o  critical depth. 

River: *ache wash ~each: ~ c a c h  3 RS: 2.17 ~rofila: 100-year 
Warnin9:The energy 108s uas greater than 1.0 fL II1.3 n1. batween tha current and prevlovr cross rection. This may indicate 

the need for additional c r o r s  recti.n*. 
Rlvcr: Rpache Warh Reach: Reach 3 R5: 2 . 0 8  Profile: 100-year 

warning:~he mergy l ~ r r  war greater khan 1.0 ti (0.3 11. betwean the current and previous cross section.  hi. may indicate 
the need for addirlrmal cross sections. 

River: *acne *ash Reach: Belch 3 Rs: 2.00 Profile: 100-year 
uerning:?he energy ewaflon could not be balanced within the specified number of  iterations. ~ h c  proqrmm used critical deprh 

for the water surface and continued on with the calcular~ons. 
warnxng:~he energy lass was greater chan 1.0 ft 1 0 . 3 ~ 1 .  berueen me current and previous croar rection. ?his nay lndicare 

the need far additional croa. scctxon.. 
Warn1ng:Durmg me standard step iterativns, when the assumed water surface war s e t  equal to critical depth, the calculated 

uarer surface came back belaw srrrxai depth.  his indicarnr char there i s  not  a valid rubcritical answer. 
program defaulted La crltlcal depth. 

rilvcr: *ache Warh Reach: Reach 3 RS: 1.88 Profile: 100-year 
Warnln9:The energy equilflon m u l d  not be balvlced within the specified number of iterations. The program selected the wafer 

surface chat had the h a r t  amount of error berucen computed and assumed valuer. 
Warnlng:The VelociCy head has changed by mare than 0.5 it 10.15 mi. ?h&s nay indicate the need for additional crass 3~crionr. 
Wnrnlng:The energy l o r r  was greater than 1.0 f~ ( 0 . 3  mi. between th. current and prevloun crors  section. ~ h r s  may xndicare 

the need fox additional crops sections. 
Wa1nlng;Yuring the standard step itaratlons, when The assumed Water surface was set  equal ro crltisal depth, the calculated 

water surface came back below critical depth. This indicates that there i s  not s valid rubcritical answer. The 
program dlfaY1Led t o  CrILiCa1 dep?h. 

Rlver: Apache Wash lieash: Reach 3 RS: 1.81 ProLile: 100-year 
Uarning:Ihe velocity head has changed by more than 0.5 tt (0.15 m1. IBls may lndicare the Deed tar additional cross recfions. 
warninrl:~he energy loas war greater than 1.0 f t  10.3 m1. between ma current and preuxour cross aectaon.  his may indicate 

=he nerd far additional cross accriona. 
River: Apache Hash Reach: xeach 3 XS: 1.75 Prollie: 100-year 

warnlnq:~ha energy equation could not be balanced ulthin the apecifisd number af iterations. =he progxam used critic., depth 
fax the water surface and continued on rith the calculations. 

warn1nq:The energy loss war graarer than 1.0 fi 10.3 mi. between the currenr and prer~ovs crorr rectian. Tnir nay lndlcate 
rhe "cad for sdditio0.l cross secrionr. 

waxning:~urlng the standard step icerar$onr. when the asrmed uater surface war rer equal t o  crie~cal depth, the calculated 
water surface came back belor critical depth. T ~ X S  indicates t h a t  there 1% nor valrd rubcritlcai answer. me 
program defaulted t o  czirxcal depth. 

River: *ache warh ~each:  each 3 RS: 1.66 Protile: 100-year 
waxning:~he energy equat~on could nor be balanced -%thin the rpsclfied number of irerariona.   he program .elected the -ater 

surface thaf had the least amount of error between coapvted and assumed values. 
Waming:The energy 109s war greater than 1.0 ft 10.3 m i .  between the current and pievloua crorr section. This may indicate 

the nead for additional cross rsctions. 
Uarning:During the srandard step iterarzanr, when the assumed rater surface was set  equal ro criclcal depth, the caiculared 

rater surface came back bclov critical dcprh. rhir indicates Char there is not a valid rubmitical answer. me 
pi0gr.a defaultad Lo critics1 depth. 

River: Apache Wash Reach: Reach 3 R5: 1.60 Profile: 100-year 
warning;The anergy equation could not be balanced within the .ge.ifl.d number of it.rslhon.. The progn. Sclecred the r a t e z  

surface that had the least amout of err01 berueen computed and asawed v.1uar. 
uarning:~uring the standard step ifararianr, when the asauned rater aurfaca uaa set eyu.1 t o  critical depth, the cslcvlaiod 

water s~rface came bast below critical dapth. ~ h i a  xodicatlr that there is not a valid subcriflcal answer. ?he 
p ~ o q r m  defaulted t o  critical depth. 

River: apache wash ~each:  each 3 RS: 1.56 Profile: loo-ycar 
Yar"in9:The energy lass war greater than 1.0 fr 10.3 .I. betreen the current and prcviovr cross srction. Thl, nay Xodicate 

the need for additional cross sections. 
River: Apache Wash Reach: M a c h  3 RS: 1.47 Profile: 100-year 

*arning:The anargy Eqvarlan could nor be balanced within the specified number of iteratlanr.  he program used criticri depth 
for the wafer surface and continued on with the calcularxona. 

Yarn1ng:The anergy loss war greater rhan 1.0 ft 10.3 nl. between the current and prcviovr crass section. This may indicate 
the need far additional cmsr recclons. 

*arning:Durlng the standard step iterationr, when the asamad vater rurface war set equal to critical depth, the calculated 
rater rvrfrce c m c  hick b e i ~ v  critical depth.  his indlcarer t h ~ t  there ia not a valid subcritical answer.   he 
program defaulted 20 critical depth. 

Blvar: Apache Yarh Reach: Reach 3 RS: 1.37 Profile: 100-year 
warnlng:The energy equat~on could n o t  be balanced rithln the rpsczfied number of ifelr.t=ons.  be program used critical depth 



$or the ustcr surface and continuad on With the c.lc"l.cion.. 
wa~nlnr l :~he energy iorr was greater than 1.0 ft 10.3 mi. beruacn the current and prerious crors section. ~ h ~ r  may indlca~e 

the ncea for .ddiflO"ll c1oaa sections. 
warning:~uring the standard step irerations. when the assumed wafer surfece r a *  set equal to critical depth, the calculatsd 

surface came back below critical depth. ?his indicates that mere is not a valid subcriricai msrer .  ?he 
program defau~ted to critical depth. 

Rivar: Apache Yalh Reach: Reach 3 RS: 1.27 Profile: 100-year 
warnmg:~hr ualoclty head has changed by more than 0 . 5  ft 10.15 a).   his ray indicate the need for additional cross sections. 
*Llninq:Ihe energy loss was greater than 1.0 it 10.3 ml. between the current m d  pravlous cross seccion. This u y  indicate 

the need for additional cross sections. 
Ri-r: Apache wash Reach: Leach 3 ns: 1.18 Profile: 100-year 

wllrning:The e n e r n  equation could not be balanced within the apecifled rimer of itezationa. The prwran used crirical dcprh 
for the rater surface and cantinved an with the calcui.tions. 

Waining:The velocify head has chanqsd by more than 0.5 If 10.15 ml. Thls ma9 indlcsfa the need fox additional cross recfxonr. 
Y=rning:The energy 1033 was greiter than 1.0 ft 10.3 mi. betur.n the cvrzrnt and previous cross aectian. This m y  indicate 

the need fox additional srosr sections. 
*arning:During the standard *rap iterations. *hen the aaauned wafer surface *as set equal to critical depth, the caimlated 

rater surface came back below critical depth. This indlcafcr that there is not a valib subcritical answer. ?he 
progra" defaulted t o  critics1 dlpth. 

River: ~pschc wash R-ach: neach 3 RS: 1 .09  profile: loo-year 
Warnin9:ThC anexgy equation could not be balanced rithm the specified n w r  of ifararions.  he program usad critical depth 

for the water surface and continued on v l t h  the ca~cularions. 
warnin9:Ihe velocity haad hsr chanQed by Dore than 0.5 ft 10.15 mi.  his may indicata the nccd for additional cro~s sections. 
'darningllhe energy loss was Brratcr than 1.0 it 10.3 .I. between the currenr and pr~viova cross section.  his nay indicate 

the Deed for additional cross aecti.n.. 
Warnin9:During the rtandaxd step iteration*. when the asrmsd water surface war ser aqua1 t o  critical depth, the calcu~ar~d 

water surface came bacX below crrticai depth. Thil indicacer that there is not a valid rubcrxrical answer.   he 
program defaulted to ~ritlc.1 depth. 

Xlver: apache Yaah ireach: Reach 1 RS: 0.99 Profile: 100-year 
Yainin9:The velocity head has changed by Dore than 0.5 rt 10.15 mi. mi. nuy indicate the need fez additional cross secr~onr. 
Warn1ng:Tlu conveyance ratio lupscieu. conveyance divided by damsrrea" conveyance> i s  less rhan 0.7 or greater than 1 . 4 .  

Thia may lndicafe the need for additional cress sections. 
Yarning:The energy loss was greater than 1.0 ft 10.3 nl. between the current and previous crasa recrien.  his may indicere 

the need for addlcional crasa sections. 
~ i ~ e r :  apache wash neach:   each 3 RS: 0 . 8 1  Profile: 100-year 

*arnlng:The energy equation could nor be balcncsd v~thin the specified nvobei of iterations. The program selected the water 
surface that had the least emaunt of erior between camputrd and aramed values. 

Wai"l"g:DiYided flow computed far this srorr-recLlon. 
Waznlng:Th* velocity head has changed by more rhan 0.5 ft 10.15 m. Thl* may indicate the need for additional cross 3ectionr. 
w ~ m i n g : ~ h e  conveyance ratlo (upstream conveyance dividad by d o u n s r ~ e m  convey.ncei 1s 1r.r than 0.7 or greater rhan 1.1. 

This may Indicate the need for additian.1 cross recci.nr. 
Warning:The energy laar war greater than 1.0 fi 10.3 mi- between the cuxreni and previous cross section. =his may indicate 

the need for ndditional cross sections. 
Warnin9:DurLng the standard *rep ilerarionl. when the ==smcd water surface was a e ~  eqval to C I ~ L L C ~ ~  depth, the calcvletsd 

Yeier ~ u r f a c e  case back below crltlcal depth. This indicates that fheic i r  not a valid rubcrifical answer. 
program defsuited to critical deprh. 

River: I I P ~ c ~ c  Wash Reach: Reach 3 RS: 0.75 Profile: 100-year 
Warning:The cross-secflan end polnts had ru be extended vertically for the computed water surface. 
warning:~he velocity head har changed by more than 0 . 5  tt 10.15 .I.  hip nay lndicate tho need for addi~ianal crass sections. 

Rluer: apache Yalh  Reach: Reach 3 RS: 0.71 Profile: 100-year 
warnlng;~he energy equation could not  be balanced within the specifled n w c r  of ~reratianr. The program used critical depth 

for the vsrer surface and ;antin"ed an vlth the cslcui.tlan.. 
Wamln4:The energy loss w a r  greater than 1 . 0  ti 10.3 . I .  between the current and previous cross r e c t ~ o n .  ~ h l s  may indicate 

me need for addlflonal cross secflon.. 
Warning:Duiing the sfandaid step iterations, when the ar3umed water surface va. aef equal to crftxcal depth, the calmlared 

water surface came bazk bmlow critical depth. T h i s  xnaicares that there is not a valid subczitical =aver. ?he 
program defaulted to crrrical depth. 

R ~ v e r :  Apache Unrh Reach: Reach 3 RS: 0.63 Profile: loo-year 
Warn1ng:The enerw equation could not be balanced within the speclfiad nulaber of ~~erationr. The program used critical depth 

fop the wafer surface and continued on w i t h  the calculations. 
Waining:The energy loss was greater than 1.0 ft 10.3 .I. berveen the current and previous crorr rection.  his may indicate 

fh. need for add>fionai cia.. Secl~onr. 
Yarning:Dyring the standard step iteratlans. *hen the assumed water aurface was set  eqval t o  critical depth. the calculated 

water surface came back below critical depth. This indicates that thexe is not a valid rubcrifical answer. The 
pr0'1xam defaulted to clitlcsl depth. 

River: Apache Wash Reach: Reach 3 RS: 0.54 Praflle: 100-ysmr 
Wainin9:Tha energy equation could not be balanced vithln the specified n w c r  of ltsrationo. Ths program -3rd critical depth 

for the rarer surface and continued on with the calcuiarions. 
Waininli:The cncigy loss war qrrater than 1.0 fr 10.3 ml. between the current and previous c ~ o s a  section. ,his may indicate 

the need t.,r addlfional cross section,. 
w~ming:mring the standard step itexation=. -hen the assumad rater rvrtaca was set equal to crifxcal depth, the calculated 

~ a t ~ r  s~rface came back below critical depth. This IndiEltcs that there i s  not a valid rubcrlrrcal answer. ?he 
program defaulted TO CriLiCll depth. 

~ i v e ~ :  -ache wash Reach: neach 3 RS: 0.43 ~roriie: 100-year 
*aining:The energy loss was greater than 1.0 it 10.3 .I. between the currenr and previous cross rrction. ?his nay indicate 

the need for additional cross sections. 
Uzuer: Apache wash Reach: Reach 3 RJ: 0.33 Profile: 100-year 

Ysrning:The energy loss war .roster than 1.0 ft 10.3 sl. between the current and previous crorr  sectloo. =his may indicate 
the need for additional crass sections. 

Rlver: -ache Wash Reach: M a c h  3 RS: 0.20 Profile: 100-year 
Wam~ng:slope roo stcap tor slope area to converge dvrlng rupercritical flou calculations Ino-l depth ir below crltic.1 

drpthl. Y e t e r  surface set t o  critical depth.  
River: Paradise wash Reach: Reach 1 RS: 2.23 Profile: loo-year 

warning:lhe energy equation could not be balanced within the rpeczfied n m s r  of iteration..   he program used criticai depth 
for the water surface m d  canrinvsd on wzCh the caicul.tienr. 

Wsrnin9:The conveyance ratio Iupstrerm conveyance divided by &artream convcyancei 18 less than 0.7 or greatex wan 1.4. 
 his may indicate =ha ncsd for additional eras. section.. 

*arning:The energy loss was greater than 1.0 ft 10.3 nl. between the currant and previous cross sactlon. ~ h i a  nay indicate 
the need for sddlrional crorr rectiona. 

Uarning:hiring the lrandard step Iteiaiions. when the arrmed racer svrfece was set aqua1 to crirlcal depth, the calculated 
water surface came brCX below c1iLic.1 depth. Thlr indicates that the== is not a valid rvbcriiicai anrver. =he 
program defauited t o  crxtxcsl depth. 

RIVE=: ~aradlre wash Reach:   each 1 Rs: 2.14 Profile: 100-year 
Yarninil:The energy loss *as greater than 1.0 ft 10.3 mi. between the current and previovs cross section. IDIS may indicate 

the need for sddlrlonal cross sections. 



River: Paredlrc Wash Reach: Reach 1 R5: 2.07 Profile: l0Q-year 
wainlnq:~he Energy equaflon savld nor be balanced -ithin the ~ ~ ~ c l f i e d  nunber of i r a r a t ~ o n r .  The progrun selected the vatcl 

surface zhac had the least munf at error between computed and ass-d values. 
warnin4:~he conveyance rat20 luprtrem conveyance divided by dam,rrru. ~onveyance, i. lear than 0 .7  or greater than 1.4. 

This ma" lndlcale the need for additional croar rsct *o iu .  ~ ~~ 

warning:~he 1.s~ was greatex than 1.0 ft 10.3 m l .  betmen the cvrxenr and previous cross section. This nay indicate 
the need for addztmnal cross sections. 

wlming:D"ring the standard step iter.ti.ns, when the assuled rater surfice u s  rer equal ta  critical depth, the calculated 
wafer surface cane back b l o w  critical depth.  his indicates that chars ia not a valid aubcntical answer. The 
prag1am defaulted to critical depth. 

River: Paradise Wa6h Reach: Reach i RS: 2.00 Profile: 100-year 
warninq:The energy equation covld nor be balanced within the spaciritd number of iterations. The program "led criticel depth 

fmr the rarer surface and continued on with the calculations. 
waming:~ne energy loss war g~eater then 1.0 ft 10.3 m). ~ t r e c n  the current and previous sr~ss section. Thir may indlcatc 

the nccd for additional cross rectlona. 
w.m,ng:hiring the standard step itsration.. when the ass- water  surface r.. set equ.1 to critics1 depth. the ~aiculated 

surface came back b a l m  cr>tical depth. indica~as that th-re is not a valid svbcritical msuer. e he 
program defaulted to critical depth. 

River: Paradirc Ya3h Reach: Raach 1 RS: 1.92 Profile: 100-yesr 
warning:~he energy equ.r~on could not be balanced ulrhin tho specifred oumbumbx of irerariona. ~ h c  pragran used critical depth 

tor me varer surface and c0ntinu.d on with ths calculationr. 
warning:me energy 10s. war grearpr than 1.0 ft 10.3 m i .  between thm cvrrenr and previous croar section. This may indicate 

the need for additi~nal craas sections. 
w.m~ng:~uring the rtandsrd step iterations, when the asrumed water avrface was set equal to critical depth, the calculated 

3urface came back b e l w  crirical dmpth. ~ h i r  indicarsr that there is not a valid subcritlcal anawer.   he 
pr0g.i. defaviied to critical depth. 

~ i v c r :  ~aiadire wash ~each:   each 1 Rs: 1.63 ~ ~ o f i l e :  100-year 
waming:rhe energy equation could nat be balanced within ihe apacified number of iterations. The progim used critical depth 

Lor the wafer surface and continued on with the selculaLionr. 
wnrnln0:~hc enerrnu 10s. war mreater than 1.0 ft (0 .3  m i .  between rhe current and ~reuious crarr  ssction.   his may indicarc 

the need for addifr0nC.l cross rcslionr 
~ ~ m ~ n ~ . ~ u r ~ n g  me standard step irerarlons, W ~ E D  the assumed r a t e r  surface was set equal t o  crztical depth. the calmlared 

water surface same back below crlrm.1 dsDrh  his lndlcetcs that there i r  net a v a l ~ d  aubcilrical answer The 
pr04xam delmlred Lo cflfical depth. 

River: earadire wash Reach: Reach 1 Rs: 1.75 Profile: 100-year 
warning;~ne energy equation could not he baianccd within the specified nunber of iterations. The program used critical depth 

for  the water suzface and continued on With the calculations. 
warninq:~hr enerw 105s was greater than 1.0 ft 10.3 m). between the cvrrenr and previous cross a e c ~ ~ a n .  r h ~ a  may indicate .. 

the need far addlti0n.l cross sections. 
Yarnlng:Uurlng the otandaxd stpp irerations. vhen the assumed varer rurface *as set equal to crltical depth, the calculated 

vater  suzface cane bask below critical depfh. This l n d i c a r e s  that there is not n valid svbsrirlcal ansuer. The 
program oefaulted Lo crrrical dcpfh. 

River: Paradlre wash Reach: Lsach 1 RS: 1.65 Pr~flle: 100-year 
uarnxng:~he energy equation could wf be balanced within the specified number of iterations.  he program used ~riticai depth 

for the water miface and conimued on w i t h  the cslculai~ons. 
Warning:The enerqy loss war greater than 1 . 0  ft 10.3 m i .  between the current and previous cross section. This may indicate 

the need for add-iianel crors Jections. 
warn:nq:uurlng f h e  orandaid step ireratians, vhen the assumed vster surface war s r  equal to critlcal deptn. the calculated 

*.tar euiiace came back below crlticai depth.  his indlcater that  ?here is not a valad svbcrirlcai answer.   he 
program defaulted t o  crlt~ccl dapth. 

Rlver: earadlse wash "each: Keach 1 Rs: 1 .54  Profile: 100-year 
w a m ~ n g : I h e  conveyance r a r ~ o  !upstream conveyance divided by domrfream conveyance1 is lear rhan 0 . 7  or greater rhan 1.4. 

Thxn nay indlcare Lhe need for additional crass neci~onl. 
warnlnqi~he energy loss war greater rhan 1.0 ft 10.3 mi. between the current and previous crorr recnon. Thir may indicate 

the need for addirlonal croar sections. 
Rlupr:  Paredlae Wash Peach: Reach i RS: 1.46 Prgfile: 100-year 

warning:~he energy equatlon could not be balanced virhln khe specified nunber of ireiatims. The program used critical depth 
for the racer surface and co"tln"*d on With tne calculatLanr. 

warning:~he velocity head has changed by more than 0 .5  f r  10.15 m i .  ~ h r s  may indicate the need for addlt~onal cross srctionr. 
WarnLng:The conveyance ratio ,upscream conveysnce divided by doWnJtream convoyansei is lea* than 0 . 7  or greater rhan 1.4. 

Thzs nay indicate rhe need for addzflonal crass sectlonr. 
yarn1ng:The energy iorr "as greater than 1.0 ff 10.3 nl. between the current and prevlour cioar section. Thi. nay indlcare 

the need far add~tlrmal ciars rect lonr .  
warnlnp:nur~ng the standard xtep iterations. when the arsumed vater surface *as let equal to critical depth, the calculated 

water surface came back below c~itical depth. ~ h i a  indlcares that there is net a valid rubcrirlcal anrrcr. The 
program defaulted to crzrical depth. 

Yarnmq:lha parabolic search method failed t o  convexge on critical depth. The pregrm vlll try the croor section 
~iice,recani method t o  f m d  critical depth. 

Oi~ei: Paradise Wash Leach: Reach 1 RS: 1 . 3 1  ProfLlr: 100-year 
w . ~ ~ ~ ~ : I I , ~  energy equat1.n could not be balanced within m e  rpecrfimd n-cr of ireraiiona. me program "rod crirlcal depth 

for the water surface and contimed on with the calculatiana. 
Yarnlng:The velocrty head has changed by more than 0.5 tt 10.15 m i .  Thir may indicate the need for additional croas sections. 
Yaxning:Thp conveyance rat lo  lupsrrea. conveyance divided by domatream conveyance) is less than 0.7 or greatel than 1.4. 

~ h i r  may lndlca~e the need for addlriorull c1o.r sections. 
waming:me energy loss was greater rhan 1.0 ft 10.3 mi. between the cvrrenr and previous croas section. ~ h l a  may indicate 

the need for .ddrrlon.l cross section*. 
Yarningimring e h ~  standard atep iterations, *hen the a.sumed water surface was r s L  equal Lo crltlcal dsptn, the calculated 

vater cane beck below c i ~ t i c a ~  depth. r h i s  indicates =hat there is not a valid avbcriricsl answer. m c  
progrm defavlred t o  criricsl depth. 

~ ~ v e r :  paradise wash ~sach: ~ c a c h  1 RS: 1.27 Profile: 100-year 
warninp:~he energy equation could nor be balanced within the specitxed number of iterations. The program w e d  critlc.1 depth 

for the r a r e r  su~face and continued on with the caiculsrlonr. 
warning:mr energy 103s waz gzeater than 1.0 i t  10.3 m1. beruten the current and prev~our crars arctian. 1his may indicate 

the need for additional cross 3esriona. 
Warninq:Duiing the standard step ~feratlonr, when the assumed -seer surface was set equal t o  critical depth, the calculated 

water surface cane back bclew critical d a t h .  This indicates rhsl thare la not a valid subcliflcal answer. The 
pra9r.n defaulted to crltlcal depth. 

Rlver: Paradise Mash Reach: Rcash 1 RS: 1.21 Prefilc: 100-year 
warnlng:The energy equarion could not be balanced wirhin the rpeciricd nunbo of iterations. The proqrm used crlflcal depth 

for the water surface and contlnwed on With the ca1cu1atxons. 
warninm:~he enezav lass war qreater than 1.0 ft 10.3 mi. betreen the ~ r r e n r  and prrvlous crara  rcctl~n. ~ h i r  may indxute - the nesd-far add1llon.l crass ..ct,ons 
warning ~ u r m g  the standard step iter=tlons. when the assumed ra te r  surface war set equal to critical deplh, the cnlculatcd 

"atex surface cirme back below ciit~c.1 deorh  his indisates that there IS nor a valid oubcizficrl answer ~ n e  
pr~g~arn defaulted TO crltlcrl ospth 



"lvcr: Par.dise wash xF.0: Reach 1 P.5: 1.32 Profile: 100-year 
warning:rhe energy equation could nor be balanced rithin the npecxfied numbcr of itention,. ~ h s  pros=- us-d critical dspth 

for the water surface end conrlnvcd on with the calculations. 
warning:~ividad flow computed far this cross-scction. 
Yarning:~he veloe~ty head har changed by mere rhan 0.5 ff 10.15 m1.  his may indicate the need for additional cross recfxons. 
Uarning:~hc energy IDIS r r  greater than 1 . 0  ft 10.3 m). between the currant and praviovr cross section. rbrs u y  indicate 

the need for sddiflonal cross .ecrion.. 
*arning:mring the standard step iterations, when the assmad rater rurface was set equal to ciitlcsl depth. the caicvlated 

rarer surface cmc back below critical depth. rhis indlcatel t h a t  there is not a valid rubcriticrl anarc.. a he 
program defaulted t o  criticel depth. 

Rlver: Paradise Waeh Reach: Ecach 1 : 0 Pzofil.: 100-year 
Warning:The velocity head has changed by -re than 0.5 ft 10.15 nl. Thlr may indicate the need for additional cross secrions. 
Yarnin9:The energy loss was greater than 1.0 ft 10.3 ml. between the current and pravxous crass section.  has m y  indicate 

Lhe need for additional cros. ssctianr. 
River: Paradise Wash Reach: Reach 1 Pa: 0.95 Profile: 100-year 

wainmg:~he energy equation could not be balanced withan the apacifird nvaber of iterations. rhe program ured critical depth 
for the r a r e r  surface and continued on vlth the calculations. 

Warning:The energy loss war greater Olvl 1.0 ft 10.3 m). between me mrrent and p ~ e u ~ o i i s  cmrs sestion.  his may indicate 
the need tar additional cross sections. 

waxningi~nring ZDP rtnndard step iteration=, when the ...wed vats. auifacc war set equal to critical depth, the calculated 
rater aurface came back belo* critical depth. =his indicates that  there is not a valid rubcritical answer.   he 
program defaulted t o  critical depth. 

Rivel: Paradire Wash Reach: Reach 1 US: 0.89 Prafilt: loo-year 
nsrning:~he energy equation covld not be balanced vltnin the specified number of iterariona. ~ h c  progr- "red critisni deprh 

for fhs wafer rurfece and continved on with the calcuiationr. 
Warnin4:Thc merw loss was greater than 1.0 ft 10.3 nl. between the current and previous cross sectxon. Thir nay indicate 

the nee* for .ddfLianal cross saction.. 
Warnln9:Dunng the standard step iterations, when the ..runred rarer aurfacs was sec equal to critical depth, the calculated 

wafer surrlrce came back below crltlcal depth.  his ~odxcates chat there is nor a valid subcritical answer.  TI,^ 
program dafaUltEd to Critical depth. 

Rlasr: Paradise Wash Reach: Reach 1 RS: 0.80 Profile: 100-year 
~arnlng:~he enerpy equation could not be balanced within the specified number of iterafrons. ~ h c  proqram used critical daprh 

for the water surface and continued on with the calcu~ations. 
Warning:Thc energy lass war greater than 1.0 ft 10.3 m i .  bet*-en the currant and previoos cro.3 section. ~ h x s  m y  indicate 

the nsed for addlrionnl cross section.. 
wsrnln?:Ourxng the standard %rep iterations, when the ssamed water surface ua. r a t  eqval to critical dspth, the calculared 

water ourface c-e back below critzcai depth. =his indrcatea that there i s  not a valid subcrirlcal answer. ?he 
pzogran defaulted t o  crirzcnl depth. 

Rzver: Paradise Hash %each: Reach 1 RS: 0.72 Prmf~le: 100-year 
Warning:The energy ~pvatlan could not be balanced within the specltled n w e r  of itrratmns. The program selected the water 

surface that had the least amount of erior between computed and asrunred valuer. 
narning:~he energy loss raa greacri rhan 1.0 ft 10.3 nl. bcfuacn the current and previous cross section. T D U  m y  indicsre 

the  nee* far  additlonai cross recflons. 
warnin9:~ur~ng the standard step irrrations, when the asrwed water surface u a ~  .et equal to critical depth. the calculated 

water rvrface came back belou crltical depth. This indicate. rhsf there is not a valid subcrifacal nnswei.   ha 
progsan defaulted to cilrlcal depth. 

Rluer :  Palodlre Wash Reach: Reach i RS: 0.62 Profile: 100-year 
Warning:The energy equation could not be balanced wlthin the rpeclfled number of iterations. ~ h c  program ured critical depth 

for rhe r a r e r  surface and conrlnued on n t h  the calculationr. 
Yarnln?:The energy loss was greater rhan 1.0 ft 10.3 mi. between the cuxrent and prevlour ciosa section.  his nay indxc;ie 

the need for addirionll cmss sections. 
Warnln(l:Uutlng the standard step iter.tions, vhrn the  asswed water surface was s e t  equal to critical depth, the c a ~ c v l a r ~ d  

rater lurface came back below critical depth. ~ h l s  indlsaies that there ~r nor a valid subcriticai snsuer. ?he 
pzogram defaulted to crrrical  dspth. 

River: Parad ise  Wa.h Reach: Reach 1 Rs: 0.53 Profile: 100-year 
Wsrning:The energy equation could not be balanced vithln the rpecifled number of iterations. ~ h c  progim used critical deprh 

f o r  the water surface end continuad on with the calcuiat~am. 
warnin9:The uelaclty head has changed by mrc than 0.5 ft 10.15 . I .  This may indicate the nead far additlanai cross lection.. 
Warning:The energy loss uas greater than 1.0 rt 10.3 m ) .  between the currenr and previous crora section. *his may indicate 

rhe need for additional cross lection.. 
Uarnmg:Uuizng the atandard step iferarrons, when the assunred wafer  surface was set  equal LO critical depth, the calculated 

m t e r  surface clime back below crlticai depth. rhis indicates chat there i s  not a valid subcrftical answer. 
program d*f."lLed to CritlCII1 depth. 

River: Paradise wash Reach: Reach 1 : 0.44 Profile: 100-year 
Warn1ng:The energy lass war greater than 1.0 It 10.3 mi. between the current and prevzous cross section. ~ h i r  may indicate 

the need for additional crQss sections. 
~ i v e r :  ~aradls. wanh ~each: aaach 1 RS: 0 . 3 4  Profile: 100-year 

warn1ng:~he energy equation c ~ u l d  nor be balanced wlthin the rpsciried n m e r  of iterations. i he program selected me 
surface that had the least ua.unc of error between computed and ASSiMed valuer. 

uarninq:~he mer9y loss we= ersater than 1.0 ft 10.3 .I. berueen the cvrr~nt and previous cross saction. rhia nry indicate 
the need for addfrlonal cross sections. 

Yarning:~uring the standard step iteratimr. when the aslulled water rurface was set  equal to critical dspth, the calculated 
warex surface cam= back below critical dtprb. ~ h i a  indicates that there ia nor a vrlad subcrir~cal answer. 
program defaulted to critical dcpth. 

River: Paradise Wash Reach: Rarch 1 RS: 0.26 Proflle: 100-year 
Wdlning:.lhe energy squation could not be balanced uithln the 3peciried number of if=rationa. The progran used criilcal depth 

for the w a t c i  3urface and conrinued on with the calcuistions. 
Uarning:The energy loss w a r  greater than 1.0 ft 10.3 .I. between the cv~rent and pravious c i o r s  section. m i l  nay indicate 

the nead for additional c r ~ s r  =ectiana. 
Yarning:Ouring the standard step iterations. vhcn the asrunred rater rurfrcr was srr equal ro critics1 depth, the calculated 

u a t e ~  surface came back below critical deprh. a his xndxcates chat rhsrc is not a uelid aubciitiul answer. 
nro.ram defaulfad t o  critical denth. 

axver ~ a r s d ~ s e  iash ~each.  each 1 XS. b.17 Profile: 100-year 
Wsrnlng.The energy equatlon could not he balanced vlthin rbe speclflcd number of iteisrlonr The pwgrsn "red c1lt1ca1 depth 

for the r a t e r  surface and continued on " l t h  th. r . l ~ l l r r l n n e  ~ ~~ - ~ -~~ 

Warn1ng:The energy loea raa mreatsr than 1.0 f t  10.3 nl. between the current m d  prevxous cross recr~on .   his may indicate 
the nerd for additional crorr sections. 

*arnxng.~uring the standard step rterailonr, when the assumed water surface was s e t  equri to crltacal depth, the calculated 
water surface came back bclor critrcal drprh. Thls Andlcater that there 1s nor a valid subcritical ansuer. The 
~ r o m ~ a m  defaulted to crltlcal d m t h  

nlver: paradibe iash ~each: Reach 1 R S : ~ : I ~  P ~ O ~ L I ~ :   ID^-^^^^ 
Wamxnq:The snergy rquarmn could not be balanced rithin rhs lpecllied number of iteration.. The program used critical depth 

for the w a t e r  surface and continued on w ~ t h  the calculatrons. 
Warning:The velocity head has changed by mQre than 0.5 ff 10.15 m i .  This nay indlsat. the need for additional cross sections. 
Waining:The convayance ratlo lvprtrean conveyance d~vided by downstream conveyance, 1s less than 0.7 or greater than 1.4. 



This may indicate the need for additional cross acctionr. 
Warning:lhe energy loss war greater than 1.0 ft 10.3 m1. between the current and prsuiou.r cror l  section. This may rndlcecc 

thE need tor addltion.1 cross sections. 
Yarning:hlring fhe standard rtap if*ratiana, when the assumed water  surface was set equal to critical depth, the sllculated 

wetar surface came back below critical depth. ihis indicates that therr i r  not a valid ru8crirlcal answer. The 
program defaulted t o  critical depth. 

River: Paradise Yeah Reach: Reach 1 RS: 0.04 Profile: 100-year 
YaIning:lhe ueiociry held has changed by more than 0.5 K t  10.15 nl. This may indicate t h e  need for additional cross acctlona 



Apache Wash: 10-year 
Future Conditions 



HEC-RS Septembsz 1998 Yaralon Z.? 
U.5. A m y  corp Of Pnglncei, 
~ydralog~c ~nginearlng center 

609 Second Street, SUite D 
mvll, California 95615-1687 

1916) 756-1101 

X X XXXXXX XXU(  XXXX XX XX*[ 
X X X  X X X X X X  X 
X X X  X X X  X X X  
X X X M X  XXXX Y XXX XXXX M X X X  UUX 
X X X  X X X  X X X 
X X X  X X X X  X X X 
X x X X x m  x m  X X X X l X X X X  

PRO.IECl DATA 
Projec* ~itle. ~pache wash WP 
Project rile ~pachel.prj 
Run Date and Tlne 12/29/99 3:05.38 Pn 

Project 1" Engilrh ""lf. 

Prolect DCSCIIPLIO": 
Upper Cave Creek and i\peche wash Watercourse las ter  plan 

For Apache "ash 
above cave Burrail b am 
by Stantec conrultmp. 1ne for the clooa control 
D1arrlct of Maracopa County 
FCD . 

PlaR Title rvture candirian lo-ycor 
Plan Falc p \289008?7\des~~n c m l c u l a t r o n s \ H ~ R s s \ ~ p ~ ~ c h h  waah\lp=drel.pOl 

Geonetry ~itle' 8ev~sed temerry 10-year 
GConaZry E L I =  p.\28900077\de1lign calculat1ons\HecRa9\lpache ~ash\l)pache>.gol 

Flow Tlrls NZYre Condlti(~~ 10-yaar 
Flow File r p'\Z8900017\de9ign calculations\HecRas\lpnpCncn YaSh\apachel f02 

Plan svmary InformsLian 
N d e x  of. Cross Bectlaos - 1116 Hulirple openings - o 

cu1vert. - 1 1nlLns *axis 
Bridge. - 0 

~1W"LltLow1 Infomaflon 
water surface calculatzon tolerance - o 01 
CrltlCaI depth CalCvlaton tolerance - 0.01 
naxmmum n&er of inrerations - 20 

Co~PYt*C~on option. 
Ct-iticsl depth c q u t c d  at all cross secflona 
conveyance calcwlarim method. nt breaks i n n  vl lves only 
Prictlon Slope Ucthod AVerLq* Conveyance 
Cowuterlon.1 TIOW leg.- Snbcrltlcal nw 

Apache "ash Reach 1 
Apache Hash Reach 1 
Apache wash Re.ch 1 
Apachc Wash Reach 2 
AParnB Ya.h Reach 3 
Pandlae Wash Reach 1 
Paradire wash Reach 1 



~ s o n e t r y  Tlrle: ~ e v z s e d  ~oomatry lo-year 
Geometry File . p'\28900077\desxgm calculationa\HecRas\Apecbc Y~sh\Apachal.gOl 

Rmch Cormrcfion Table 

Daaeit  Hills War Reach 1 
Apache Wash Reach 1 
Anache wash Reach 2 
&he Wash Reach 3 
ParsdLre Wash Rcsch 1 

Upstrean Boundary mmstrerm novndary 

DM ' A *.,h 
DH i A Hall& 

DR r A wash P L A wash 
P L A wash 

P ' A * l l .h  

JUNCTION IRFOMTION 

Name: D" ' R wash 
Descnpt lon'  Conflurnce of Desert Hills Wash wlfb Apache Yaah 
Energy coDpuLaflsn Wethod 

River Reach Bluer Xsach Length Angle 
~ p a c n e  wash   each 1 to *ache wash neath 2 430 
D~SBIL Hills WildRelch 1 to Apache Wash Reach 2 470 

N m e .  P I A *.ah ' 
Dcrcrfptxon: confluence af e a r a d l r e  wash w i t h  *ache wash 
~ n e r g y  eompurarmn ~ e t h o d  

Length across Junction Tribuia~y 
River Reach River Re.... lenqth M g l e  

apache wash %each 2 to -ache wash  each 3 360 
Parsdlre Wash Reach 1 to Apache Wash Reach 1 205 

CRbSS SECTION RIVER: Desert Hills War 
PZAcW: Reach 1 RS: 0.99 

INPUT 

S t a  E l e Y  S t a  EleY SLd E1.Y 5," Elev <I1 PI-v 

Manning's n Valuer nun- 3 
st* n Val s i n  n "a1 st. n Val 

9333.18 . 0 5 5  9988.19 .0310012.13 .055 

Bank St*: left Right lengths: leff Channel Right Coeff ConLr. Expan 
9988.1910012.73 490 170 4<0 .1 . J  

CROSS SECTION RIVER: DllsePt Hills War 
REACH: Beach i RS: 0.90 

I N P r n  
Delcriotlon: 0.9 
5taLlon EleVit f iOn Data 

St1 Elev Sf. 
9300 1760 9357 07 

9729.54 1756 9166 39 
9996 49 175010000 96 
10021 66 1112101121 74 

Elev Sti 
1760 9643.51 
175'1 9831.51 
174810013.64 
175210038.12 
1758 

Hdlnnlng's n Value. nun- 3 
St. n ".I SLi n Val  SZIl n Vil 
9300 ,055 9996.49 ,0310017.63 .055 

Bank Sta: Left Right Lengths: L e f t  Channel Right 
9'196.4910017.61 500 891 180 

CROSS SECTION RIVER: Desert Hills Was 
RERCH: Reach 1 RS: 0.81 

IWUT 
Dcrcripflan: 0 . 8 1  
Station Elevation Qafa nun- 2 1  

Sf. PlsY $la Elev St. Elev S t a  
Be80 I755 3 9730 1754 9779.07 I752 9805.44 

9BB1 14 1750 9983 58 I750 9983 71 1750 4988.29 
3990 31 1746 9990 32 1746 10011.7 174610014.89 
10017.9 175010018 03 l75010035.47 175010031.57 

10270 1150 10535 1752 10680 1754 10740 



s t a  n va1 5ri n "11 S L ~  n val 
9680 .055 9983.58 .03101118.03 ,055 

lank Sta :  Lefr Right Lengths: Leff Channsl light coefl contr. =pan 
9983.5810018.03 550 $32 400 1 .3 

CROSS SECTION RIVER: ~ e a e r t  n i l 1 5  was 
RUCB: Reach 1 RS: 0.72 

INPUI 
D e r c r i o t i o n :  0.72 
sratl& E l l v r t l o n  oata num- 21 

St- Elev S f a  Elev  5La 
9365 l756 9'170 1754 9625 

Elev  SLa 
1750 9'186.71 
17.4 9995.12 
174s ,0315 
1752 10800 

H.nn.n.7's n value. nu- 3 
Sta n V a l  Jta n V a l  5 t a  n Val 

9365 .055 9986 71 .03 10016.5 ,055 

~ m k  s t a :   eft Riglir ~engrhs: ~ e f r  channe l  ~ l g h i  caeff conrr. mpan 
9986 7 1  10016.5 340 373 325 . P 

CROSS SECTION RIVER: Desart H i l l s  War 
R U C K :  Reacb 1 RS: 0 . 6 1  

INPUT 
Description: 0.64 
S t a t i o n  E l e v a t i o n  Data n w -  10 

S t .  Elev  STs Elev S t a  Elcv S t o  Eiev St. E l r v  
W20 1710 9590 1748 9825 1146 9977.76 1 7 4 6  9993.02 1762 

10006.33 174210006 .4  111210018.06 1716 10305 1746 l O 5 l l  1 1 5 0  

Hanning'r n value$ n m -  3 
Sea n v.1 Sf* n V a l  s ta  n V a l  

9420 ,055 9 9 1 1 . 7 6  .0310018.05 -055 

Bank S t a :  Left Right Lengths: Lef? Channel Right Coeff Canlr. Expan. 
4971.7610018.06 270 110 4 .3  

CROSS SECTION RIVER: UePeiC H i l l s  Was 
-CH: Reach I 85:  0.56 

INPUT 
Dercrlptlon 0 56 -- ilrst X S  ulthzn W P  S t u d y  L m ~ t  
i t a t ~ o n  ~ l e v a i ~ o n  ~ a t n  nun= 1 6  

5ca Elev 5 r a   lev S t a  E lev  5 t a   lev s t a  = lev  
8980 1-50 9000 1119 3200 1748 9475 1746 9600 1744 
9615 1114 9730 1745 9986.89 1744 9996.111 174010012.68 1740 

10012 ? ?  l7S010014 1- 174410081 ( 8  17+410085 66 174410292 39 1788 
10350 n 5 o  

Nmnlng'r n Valuer D m -  3 
st .  n V a l  ~ i a  a v a l  srs n v a i  

8940 ,055 9986.89 .0110019.17 ,055 

Bank Sfa: Left Right Lengths: Left Chumel  Right Coeif Conrr. Expan. 
9986.89L001P.41 320 436 4 5 0  . 3  . 5  

CROSS SECTIOII RIVER: Desert H i l l a  Yes 
RmCR: Peach i RC: 0 .46  

INPUT 
UeOCIlption: 0.48 
s t a t i o n  E l e v a t i o n  ~ a t a  n w -  12 

S t a  El l"  Srl l  E l e v  Sea E l l "  SLa Elev S t a  E lev  
6900 1150.2 9100 1750 9415 176B 9560 17469919 .98  l7.2 

9 9 8 5 2 7  174Pl0007.03 174010013.02 1342 10335 1 7 4 4  10440 1746 
10475 1748 10500 1750 

Hdnnlnq's n Values nm- 1 
sti l  n v a l  s t a  n v a l  5ra n VII 

8900 .055 9 9 1 9 . 9 8  .O310013.Q2 .05i  

Bank sts: Left ~ i g h t  ~cngrhs: Lair chsnnc l  night coeff contr. u p a n .  
9979.9810013.02 0 380 31 . 3  .. 

CROSS SECTION RIVER Deaart H a i l l  Was 
MACH: aeacn 1 RS o 4 0  

INPUT 
DebCriptlon: 
Station Eleva t ion  Data m 20 

SLa EleY S t *  Elov St. Elev  S t a  Elev  5 t a  Flev  
9000 1748 9100 I748 9402.16 1746 9610.77 1 7 4 4  9720 22 1 1 4 2  

9949 58 1142 9 9 6 6 . 5 6  1742 9916.95 n r o  s s 8 a . i ~  1738 $999.42 ,738 
10008.13 11401O016.94 178210021.82 174210103.85 174210240.84 h 4 i l  
10290.98 114610292.67 174610324.&1 174810327.05 174810352.56 1750 



CROSS SECTION RIVER: Desert Hllls Y a r  
REIM' Reach 1 IIS: 0 .386 

INPUT 
DFICI1PtlO"' 
Stat ion  ~ l a v # t ~ ~ n  Data m u -  

s t a  El=" sta Elm" 
9162 1748 8382 I746 
3988 1138 10012 1138 

10262 1742 10330 1744 

"annlng'r n values n u -  3 
S t &  n Val s t a  n Val sea n V., 
9162 ,055 9982 .03 10014 055 

Bank Sta: Left Right LengLhS: Mft Channel Right Coaff Conrr. Expan. 
9982 lo014 405 400 380 .3 .5 

CROSS SECTION RIVER: Desert  B i l l s  Has 
m H :  Reach 1 R 3 :  0.31 

INPUT 
Dercriptian: 
Station Z1evati.n Data n m -  17 

s t a   lev s t a   lev s t a  ~ i e v  5 t a   lev st. ~ i c v  
9169 1743.5 9107 1742 9873 n r o  991s n 3 e . s  9977 1740 
9981 I738 9'385 1736 10015 1735 10019 1738 10025 1740 

10082 1740 10129 1739 10199 1740 10253 1740 10509 1742 
10639 17411 10751 1 7 4 6  

nann~ng.3 n valves n u -  3 
s t a  n v a l  sra  n val str n v a i  

9469 .055 9911 . 0 3  10025 .055 

sank s t a :  I c f r  ~ i p n t  ~sngths: left channel ~ i g h t  caef f  CO~LI. ~ x p a n .  
9977 10025 284 280 280 . I  .3 

CROSS SECI'ION RIVER: DeseiT Hills Was 
RWICH: Reach 1 W: 0.22 

INPUT 
nescripzion: 
sration Elevation M L ~  nun= 20 

S t a  Elev S L 1  Elev SLa Elev Sta Elev S t a  Elev 
9600 1 7 4 1 5  3855 ,740 9980 1738 9986 ,736 9991 1734 

l O O O B  1714 10028 I736 10039 1738 10103 ,738 10114 - 4 0  
10129 1742 10150 4 2  10156 1740 10160 1738 10194 1738 
10'150 ,740 10630 1742 1Q820 1742 10925 1714 13045 1746 

Mannlng'9 n valuer n u =  3 
s t a  n v a l  sra n va l  5 t a  n v a i  
9600 ,055 9980 03 10039 ,055 

Bank S t a :  Left Right Lengths: Left Chennel Right Coeff conrr. Expa ... 
9980 10039 130 145  180 .1 . 3  

CROSS SECTION RIVEPI: Desert l i l l l r  Was 
REACH: Reach 1 R S :  0.19 

,NP,,T . .. 
nercrwrion 
Stallon Elevation Data n m -  Z i  

St9 Elav S t a  Eleu ita Elev 5ra  Eiev 5La Elcv 
9818 17405 9861 1710 91118 1738 9381 1736 9990 1734 

10018 1734 10028 1736 10146 1738 10158 1740 10171 1712 
10179 4 10190 6 10207 6 10213 1714 10221 1742 
10135 I740 10248 1738 10548 1738 10618 1740 10693 1742  
10751 1741 

sank sra: ~ e t t  ugnr ~ e n g t h s :  left channel n ~ g h t  coeft contr. ~ x p a n .  
9978 10028 4 100 31 .I .1 

CROSS SECTION RIVER: Desert Hlllr Mar 
REACH: Reach 1 P.5: 0.09 

IMPW 

Yannlng8s n Values n w -  3 
Sta D val s f a  n v a l  stir n val 
9803 .065 9963 .01 10031 .a55 



Bank Sta Lafr Rlghr Lengths: ~ e t t  channel ~1.m coefc cant= ~ r p e n  
9963 10031 250 250 280 .1 .J  

;ROSS SECTION R I V E R -  Desert Hllls Waa 
MACH, Reach 1 RS' 0.04 

INPUT 
Dercrfpclan~ 
Station ~ l e u a t m n  Data nus- 13 

s t a  ~ l e v  sta rlav s t a  ~ l r v  sra  ~ i e v  s t a  EL." 
9869 I736 993'1 I715 9977 I734 9983 1732 9989 1130 

10011 1730 10017 1732 ,0023 1734 10053 171s 10069 n a e  
10084 11410 10099 1742 10116 ,744  

**nnlng', n Yalusa "W 3 
s t a  " "a1 sra n Vsl Sf. n Y.1 
9869 ,055 9377 .03 10023 .055 

CROSS SECTION XIYER' *ache Wash 
R U C H .  Reach 1 RS: U 02 

INPUT 
Description: 8 02 

Sfatlon Elevation Data n- 16 
sta Elev sra  Elev ~ r a  ~ i e v  s f a  ~ l c v  s t a  =lev 
9610 1996 9100 1992 9765 1 9 9 1 9  9862 1990 9894 1988 
9897 1988 9951 1989.2 9977 1988 9989 1986 lD000 1985.1 

10020 1986 10037 1988 10077 1990 1iiiO'l 2 10116 1991 
10125 1996 

uanning's n v a i u e ~  n m -  3 
SLs n Val b t a  n Val $La n Val 
9610 . 0 5 5  9977 . 0 3  10037 ,055 

Bank Sta: L e f t  R i g h t  Lenqths: Lett  Channel night CoefE contr. =pan. 
9977 20037 215 235 245 . i . 3  

CROSS SECTIW R I V E R :  Apache Hash 
RERCH: iieqch 1 RS: 7.98 

INPUT 
Dcscrlption: 1.98 

Bank Sta :  Lett Right LengLhr: Left Channel Right Coelf Contr. Expan. 
9975 10039 280 4 6 1  520 .l .3 

CROSS SECTION 
REACH: teach I 

RIVER: *ache Wash 
RS: 7 . 8 9  

INPUT 
DBsCripLlon: 7 . 8 9  

Bank St.: L e f t  Rlghr Lengths: Left Channel Rlghr C o e f f  Confr Expan. 
9983 10054 300 300 220 .I . 3  

RIVER: Apache Wwh 
RS: 1.81 

CROSS SECTIOU 
REACH: Reach 1 

INPUT 
DasCripLlon 7.84 

Station Elevation Data nun- 16 
Sta Elev 6ts  Elev Sra Elev s t a  ~1.v st*  lev 
9793 1984 9828 1982 9841 lS@D 9908 1978 9916 1976 
9918 1976 9981 ,976 '1975 1975 9984 1976 10000 1974.4  

10025 1976 10036 1'118 10073 1978 10206 1980 10222 L982 
10267 1983 



sia n v e l  sra R ve.1 SL. n val 
9791 ,055 9984 .03 lOD2S ,055 

~ a n k  Sea: Left night lengfns:  eft channel Rlgnr coeft c o n t ~ .  rxpan. 
9984 10025 575 500 425 .1 . 3  

CROSS SECTION RIYER: lipacne mesh 
REACH: Reach 1 Rs: 7.74 

INPUT 
Dcrcriptio": 7.74 

Station Elavatlon 
st. Elev 
9733 1978 

nun- 
Elev 
1976 
1972 
1970 

1972.3 
1978 

Manning'. n vs1ua. nun- 3 
sf* n val sra n val s t a  n vsl 
9731 - 0 5 5  9983.74 .0310035.24 ,055 

CROSS SECTIW 
-CHI Reach 1 

RIVER: Apache Wash 
R5: 7.65 

INPUT 
~e.cxlptlon ? 65 -- ~ p p r ~ x ~ m d r e  ~ t v d y  Limit 
Sfatlo" ElevaLi~n Data nun- 13 

sta ~ i e v  5ta = l e v  st. =lev st. ~ i e v  5ra =lev 
9787 1970 9805 1966 9BB2 1965 5 9917 1364 9977.37 1964 

9986 15 1962 IOU00 1961 B l O O l O  39 196210016.117 195(10022 56 1966 
10109 69 196810128 52 1 9 1 0  10165 1971 

nank 5ta: l e f t  ~ i g h f  ~engfhs: Left Channel ~ l q h i  coeff conti. ~ x p a n .  
9917.3710022.56 520 500 4 .1 

CROSS SECTION RIVER: ~pacne W ~ S D  
PUICH: Reach 1 R5: 7.55 

Eank S t a :  left Right Lengths: Left Channel Right Coeff Cantr. Expan. 
9970.0710028.16 510 500 4 8 0  .1  . J  

CROSS SECTION 
WACHI Reach 1 

RIVER: Apache Wash 
RS: 7.$6 

Sfstxon Elevation Data nun- 13 
S t *  E l e v  S t .  Slav 5 t a  Elcv St* Eiev Sta Elev 

9830.45 1'160 9861.07 1958 9923 22 1956 9969 n i95+ 3976.86 ,952 
9990 1'151.5 10000.7 195215032 17 195210051 31 195310081.59 I951 

10119 3 19561013O.'lP 1958 10142 8 1960 

Wenning~s n values nun- 3 
s t a  n "11 st. n V ~ I  st. n vol 

9830.I5 ,055 9969.41 .0310051.31 .055 

Bank Sfa: Left Right Langfhr: Left Channel R q h t  
9969.4110051.31 490 500 510 

CROSS SECTION RIVER: Apache Wash 
W C H :  Reach 1 RS: 7.36 

INPUT 
Description: 7.36 

~~ ~~ ~~~~ ~~~ 

S t a  ElCV S t 8  Elev S t  Elev S f m  
9725 1954 9140 1952 9800 19509835.S2 

9977.98 9 4  9998 1914.510011.65 194610023.48 
10040.39 195210046.86 1954 



Manning-. n Valuas n- 3 
sta n v a i  s t a  n val s t a  n ve.1 

9725 ,055 9949,32 0310023.48 .055 

BtlnX St.: Left Rlght Lengths. Lcft Channel Rlght CoeCf ConLr. Expan 
9949.3210023.48 420 446 470 . 3  .S 

CROSS SFCTIDN RIVER' *ache Wash 
RLACH. Raach 1 RS. 7 28 

INPUT 
Dercrlption. 7 28 

S f a t l m  Elevation Data "run- I4 
s t a  Elav Sta  Elev sf. u e v  st. ~ l c v  st- iiav 

9710 1950 9760 1944 PBOO 1942 9836 63 1942 9849.71 1941.8 
9814 17 1941 8 9924.41 1942 9988.71 1992 9998 1940.810010.16 1942 

10021.65 194410030 54 1916 10038 9 1948 10047.2 1950 

nanningla n valuer nym- 3 
St i )  n Val SLI n Val sea n ".I 
9710 .055 9988.71 .0310010.16 .DS5 

Bank Sf.: Left Right lengths: Left Channel Right coeff Conrr. ~ x p a n  
9988.7110010.15 0 5  554 410 .3 . 5  

CROSS SECTION RIYER: %ache Wash 
REACH: Reach 1 R5: 7.17 

INPUT 
Dea.cription: 1 . 1 7  

SidLion Elevatxon Data n m -  13 
Sf= Llev Sra Elav Sra Elev S t a  Elev ~ r s  =lev 

9950.59 1944 9955.33 1942 9960.08 1940 9967.15 1938 9978 16 1936 
9991 1 1931 10000 1931.310011 37 191410024 18 1936 1003a 1938 

10043.85 1940lOOB2 22 194210098 58 1944 

nannzng's n values nm- J 
sta n val S L ~  n va: 5ra  n v.1 

9950.59 055 9978.76 0310021 1 8  .055 

Bank st.:  eft ~ i g h f  ~enqtho: Lefr Channel Riqht coeff cantr. ~ x p a n  
9978.7610024.18 500 500 5 - 1  

CROSS SECTION RIVER: Apache Hash 
IEACB: Reach 1 R5: 7.08 

INPUT 
Descriprion: 7.08 

Bank Sta: Lsft Right Lengths: Lefr Channel Right Coeff Confr. Expan. 
9953.0710021.87 485 500 500 1 . 3  

CBOSS SECTION 
REACH: Reach 1 

RIVER: Apache wash 
RS: 6.98 

INPUT 
Description: 6.98 

statl~n ~lenarion ~ a t a  nu.- 14 
S t  Elev ST. Elev S t a  Tlsv S t a  Elev Sia Elcv 

9123 34 1934 9710 1932 9900 1932 9915 1932 99.4 17 1930 
9375.97 1928 9985.1 1926 9994.24 192410904.06 192410020 08 1926 

1003l 62 192810071 11 193010085 11 192210100.97 1934 

nennlnq..l n valuer nm- 3 
sra " Val S t a  n Val sta n "el 

3723 34 ,055 9915.97 .0310031 62 055 

Bank sta: left ~ i q h t  Lengths: Lcft Channel Right Coeff C m t r  Expan. 
9975 9710031.62 400 3 1  470 .1 3 

CROSS SECTION RIVER: *ache Mash 
RPIICH: Rssch 1 R5: 6.9 

INPUT 
Description: 6.9 

station Elevation Data nw- 16 
Sta   lev sra  lev sts Elev sta  lev st. elev 

9598.79 19311 9625 1926 9105 1926 9710 1928 9800 1929 
9822.48 I928 9857.37 1926 99511 h 1924 9981 112 192210000 76 1920 

10011.02 19201001422 192210011.39 192410020.56 192610013.72 1928 



Bank St*: Left Rlqhr Lengths: Left Chsnncl Right 
9954.1710017.39 490 529 5 

CROSS SECTION BIVER: Apache Yl3h 
-8.  Reach 1 RS: 6.8 

r m  
Desczlptlon: 6.8 

station elcvarlon o i t a  n m -  2 1  

Hannlngsr n valuer nun- 3 
St1 n Val S t a  n Val S t a  n V a l  
9660 ,055 9976.53 .0310016.52 .055 

Bank 5 t a '  Left R W ~ F  Lengths: Lefr channel mqht 
9976 6310016.52 500 495 400 

CROSS SECTION RIMB: +acne wash 
R U C H :  Reach 1 R5: 6 . 7 1  

INPrn 
DeSCrlpZio": 6.71 -- APLPPIOXimdte Joy Xanch Road Alignment 
Station Elevation Vera nun- 10 

Sf= Elev 5fa Elrv s t a  Elev ~ t a  
9970 1918 9977.71 1914.04 3981.63 lsi2.03 9990 
10010 1908 10025 1912 10015 1914 10090 

nennlng's " Valuer n"m= 3 
sfa n val sre  n va l  s ta  n vai 

9970 .055 9981.63 .03 10025 ,055 

Bank 5 t a .  Left Rlght  Lengths. Lefr Channel Rlght 
9 ~ 8 1  63 10025 425 3 9  310 

:ROSS SECTION RIVER: *ache wash 
IEIICW: Reach 1 RS: 6.63 

.~ ~ 

StarAon ElevaTlOn Data n w =  14 
Sta Elev SLa Elev S t a  Elev 5 t a  

9916.9i 1916 9982.13 1914 9983.11 1912 9984.66 
9967.08 1908 9995 I905 10005 190510015.13 

10050.15 191010131.79 131210273.67 191410318.4P 

Hanning~s n values nun- 3 
$La n Val 5 t a  n Val 5ts n Y.1 

9976.91 .055 9981.91 0310021.82 .055 

CROSS SECTION 
REACH: Reach 1 

RIMR: Apache Wash 
RS 6 56 

INPUT 
Description: 6.58 
station ~levaiion Dara nwol 12 

S r a  Elev st.  lev sea ~ l e ~  ~ t a  
9897.27 1912 9926.14 1910 9850.11 1908 9965.1 
9998.11 190210006.79 190210014.85 190110022.81 

10249.56 191010282.55 1912 

Bank Sfa. left Rlqht Mnqthr: Left Channel Rlqht 
9965.110022.84 430 430 $I 

CROSS SECTION R I Y U I :  Apachs Wash 
RULCH. Reach 1 RS' 6.5 

INPUT 
Dedcriptlon: 6.1 
sfation s lev at ran ~ i f a  n u r  16 

St* Elev Sre Elev s t a  Elev sra 
9636 .39  1910 9702.53 1908 9718.78 1906 9747.02 
9941.45 1901 9967.32 1902 9987.47 1900 9995 

10019.82 190010012.69 190210071.54 199410099.13 
10187 1910 

COCII Contr. Exp 
.1 

Elev S f a  Elav 
,920 9800 1921) 

Elev S t a  Elav 
1906 9980 22 1904 
190610088.23 1908 



Honninq'. n v.i*er nm- 3 
Sea n V a l  sta n Val Sia " Val 

9636.39 .a55 9311.45 ,0310071.54 .055 

Bank Sf=: Left Right Lengths: Left Channel Right coeff contr. wpm 
99~7.4510071.54 310 345 355 .I .3 

CROSS SECTION RIVE&: -ache Wash 
RULCN: Reach 1 RS: 6.43 

INPUT 
Descziptian: 6.43 

Bank 5ta: L e f t  ~ i g h r  isngrhs ~eff Charnel  Right coeff contx ~ x p s n  
9921 10030 415 450 360 .1 

CROSS SECTIW RIVER: Apmche Wash 
-34: Reach 1 85: 6 32 

IUPU? 
Description: 6.32 
Stat>an r l e v a t r o n  ~ a t s  nun- 1.1 

Bank 5ta :  left u g h t  ~engtns: L e f t  Channel ~ i g h r  
3970.9910020.18 410 390 350 

CROSS SECTION n r w . ~ :  apache wash 
R U C H :  Reach 1 RS: 6.25 

INPUT 
Jesczlofron: 6.25 
Ststion Elevation Data num- 14 

Sta Elev S t a  Eiev S t a  Elev 5 t a  
9911.34 1398 3931.58 1896 9917.1$ 1894 9961.81 

9990 l b S S  10015 1888 10030.1 189010045.12 
10268.14 189210454.11 189410476.27 189610569.33 

Manning's n va lues  nun- 3 
st* n Va l  Sfa  n Val s t a  n Val 

9911.31 ,055 9961 84 0310045 42 055 

Bank s t a  Left ~ i g h t  ~engfhr. Left channel  Rlghr 
9961 B l l O O L i S  42 490 460 1 3 0  

CROSS SECTION 
REACH: Reach 1 

R l Y E R :  Apache Wash 
R5: 6.16 

INPUT 
Description: 6.16 
station ~ l e v a t ~ o n  Data nun- 20 

st= Elev 9ts  lev Sra  lev srr 
9875 1892.5 '1961.21 1$92 9911.1 1890 9977.65 

9989.16 1884 9996.11 1883 9937.18 188310022.78 
30050.58 188810110.58 188810208.91 188610225.08 
10345.72 1890 1041a.9 189210421.02 1892101128.81 

CROSS SECTION 
E A C H :  Rssch 1 

RIYER: &ecbe Wash 
RS: 6.09 

INPUT 
Description 6.09 -- Old New liver Road 
station Elcvatlon Data nun- l o  

Std EleY s t a  Elev  S f a  Elav SLa 
9815 1886 9890 lS84 9935 1882 9970 

10050 1880 10070 1882 10345 1884 10380 



Bank SIa: Left Right Lengths. L e f t  Channel Right Coeff Contr Elpan 
9935 10010 a70 4.5 435 1 . 3  

SLat1~n Elevat~on Data nun- 17 
S t a   lev sca  lev sta ~ i e v  st. zlcv ~ t a   lev 
9750 1883 98'0 1882 9920 lB80 9955 1878 9980 1876 

10001) 1875.5 10010 1876 ,0020 1878 10035 I880 10075 1880 
10160 1878 loll5 i977 10190 1878 10260 1880 10280 1882 
lOIDO 1884 10580 1886 

CROSS SECTION RIYER' Apache Wash 
RULCH: Reach 1 RS: 5.92 

INPUT 
Dercriotion: 5.92 
Sint lon Elevation Data nvm- 19 

5 t a  Elev ST*  lev s t a   lev sta  =lev 9ra =lev 
9720 1877 9854.04 1876 9948.34 1874 9975.43 1872 10000 1870.2 

10006.77 181210015.55 1871110024.34 187610034.96 187610091.25 1874 
10130.93 1872 101a9.3 187010150.59 187010117.58 187210238.14 1874 
10251.91 187410118.15 187410335.66 187610350.31 1818 

INPUT 
Descr lpt lan:  5 . 8 3  

Sfa Elev St* Elev $La Elev SLa Elev S t a  Elev 
9500 1674 9550 1572 9 6 5 0  1872 9710 1872 9 7 3 5  187D 
3890 le?o ssso i86a 9990 186s iooao 1865.5 13005 1 8 6 6  

10030 1868 10105 l868 10120 1870 101#0 1872 10151 IS74 
10250 1875 

Bank SLa: L e f t  Right Lengths: Left Channel Right Cocff Contr. Expan. 
4960 10030 175 380 380 . I  . 3  

CROSS SECTION RIYER: M a c h e  Wash 
%CH: Reach 1 RS: 1.76 

I N W T  
Eescxlptznn: 5.76 
s t n t l o n  Elevation ~ a t a  nvm= 15 

BanL st113 L C ~ L  ~ x g h t  ~engths.   aft channel ~ l g h t  cosff contr. ~xpan. 
9968.5810013.06 4 7 0  540 51 .1 .3 

CROSS SCCIION RIVER: Apache Hash 
E A C H :  Reach 1 RS: 5.66 

INPUI 
DescripLion: 5.66 
Stdtien Elevation Data n m -  23 

s t  Eles st* Elcv sta Elev sta ~ l c v  ~ c a    lev 
9504.86 1864 9505.03 1861 9622.9 1862 9622.94 1862 9802.24 1862 
9802.28 1862 9B55.51 1862 9805.58 1862 9Bl4.49 1860 983B.73 1858 
9838.74 1658 9839.05 1858 9857.77 1860 9980.02 1860 9995.33 1854 
10003.7 185410014.51 1858 10030 1859 10136.3 18601013S.31 1860 

10169.16 1862 10210 1862.5 10615 IS63 





:ROSS SECTIOII RIVER: *ache Wash 
W C H .  Reach 1 RS: 5.21 

INPUT 
Delcripll~n: 5.21 

stafmn ~levatlon Data nun- 21 
sta ~ l t v  St* Elev st. Elsv sta ~ l e v  S C ~  =lev 

9685 1842 9780 1840 9860 1838 9885 1836 9800 1836 
9915 1836 9970 1836 9985 1836 10000 1834 10015 1836 

10030 1B38 10085 1838 10110 1837 10120 1838 10135 1840 
10150 1 8 4 0  10245 1838 10310 1838 10355 l8lO 10400 1940 
10325 1842 

Bank st., Left Rzght Lengths. L e f t  Channal Right Coeff Concr Expan. 
9910 10030 330 310 300 1 .3 

Rlghf Leu.# Stition- 10135 Elevstlan- 1840 

CROSS SECTION 
men. Reach 1 

INPUT 
De6CrLptxon: 5.15 

RIVER: Apache lash 
RS: 5.15 

Si.tlon Elevar~on Data "run- 14 
stir  lev s t a  EX-v sfa Elev sis  lev sta ~ l s v  
9870 1839 9945 1838 9978 1836 9988 1834 lo000 1830 

10010 1830 10025 1834 10130 1831 10170 1836 10200 1836 
10320 ,835 10195 1836 10522 1838 10180 1 8 4 0  

nannlng's n va1u.r "W 3 
sta n val Sra n val s t a  n vai 

9810 055 4978 03 10025 055 

Bank 51.. Left RlghL Lengths Left Channel Rlghr Coeff Conir Expan. 
9978 10025 350 352 351 3 .5 

RlghL levee Statlan- l O h O  EIevaClon- 1836 

CROSS SECTIDN 
R U C H :  Reach 1 

INPUT 
Desccipilon: 5 09  

BBnX Sia: Left Xiqhr Lengths: Left Channel Right C w f t  Conir. Expan. 
9970 10025 300 300 310 .3 .5 

Right Levee SiaLlon- 10075 EleYatlon- 1834 

CROSS SECTION RIVER: apache Wash 
REACH: Reach 1 RS: 5.03 

INPUT 
Deacrlption: 1.03 
station ~levation ~ i t a  nun- 13 

s t a   lev J C ~  Elev s t a  zlcv ST. €lev sta  lev 
9515 1833 9590.59 1832 9640.88 1830 9975.12 1830 9992.06 1826 

10001.75 182610012.26 l83010051.1 183010133.33 183010iBB.37 1828 
10281.59 1828 10620 1832 10750 1832.5 

Bank Eta Left  Right Lengths: Lcfr Channel Rlght Coeff ConLr. Expan. 
9975.1210012 26 345 305 3 4 0  .I 3 

Riqhr Levee SfaLlon-10133.33 Elevation- 1830 

CR055 SECTION RIVER: Apache Wash 
REIICH: Reach 1 RS: 4.96 

INPUT 
Drrcrlption: 4.96 
SLatiDn Elevatien Data nun- I' 

st* Elcv s f *  Elev sta Elev st.  lev sta  lev 
9716.18 1828 9717.02 1828 9800.19 1826 997<.1P 1 8 2 6  9995.82 1822 
10000.05 182110011.03 182610011.01 182610156.72 182610156.13 1826 

10310 182110344.91 182410425.12 182610592.76 182710594.98 1827 
10610 1828 10790 1$30 



Bank st.. ~ e t t  h q h t  ungths:  eft channel alghr 
9974.1910011.03 400 320 200 

R19hC Levee Starion-10156 63 Elevation- 1826 

CROSS SECTION RIVER: apache Mash 
RULCR: Reach 1 116: 4 . 9  

srarloh ~lsvarlon oar. num- 16 
Sta Elav Sta Elev St1 Elrv S t a  
9730 1816 9825 1824 9940 1824 9961.4 

CROSS SECTIOB RIVER' Apache Wash 
R U C H  Reach l 115' 0.82 

INPUT . 
mum= 28 

El*" St. 
1824 9830.85 
1020 9930.34 
181B10009.43 

10070.59 1820 10100 181810126.15 182010181.111 
10200 1817.110207.92 181810217.21 162010261.85 
10315 1820 10435 is22 10565 1824 

Manning's n values n w -  3 
5 t a  n Val srs n v.1 s t a  n val 

9480 -055 9975 .0310009.43 ,055 

Bank S t * :  Left R l g h t  Lengths: Left Channel Right 
991110009.43 480 180 480 

Leff  Levee Station- 9975 Elevation- 1820 
~ i q h f  l e v e e  Stsrlon- 10013.6 ~le~lition- 1 ~ 2 2  

CROSS SECTION RIVER: Apache Wash 
REhCH: Reach 1 RS: 11.78 

INPUT 
Descripflon: 4.18 
starion ~lcvati-n ~ a t a  nvnr 17 

S r a  Elev 5La EleY SZa Elev 5 t a  
9743.69 1820 9905.26 1818 9905.48 lSl8 9964.87 
9983.35 1816 9995.72 181310010.03 181310021.41 
10210.89 181610317.17 1811103?6.07 l B l J  10188.8 

10540 1816 10640 ,818 

Bank S t a :  Left Right lengths: Left Cnsnnel Rlght 
9964.8710021.41 300 200 100 

Rlght levee Ststion-10211.72 Elevation- 1816 

CROSS SECTIO++ RIVER: Apache Warh 
REACH: Reach 1 RS: 4 . 7 4  

INPUT 
DeilCripr1.n: 4.74 
sration Elevation ~ a t a  n w  12 

Sta  Elev S t a  Elev Sfa 
9500.11 1818 9960.29 lSl6 9979.29 
9994.01 1810 9993.53 1810 9989.55 

10029.36 181610136.55 ,814 10140 
10400 1811 10125 1814 10'140 
10590 1815 10700 1815 

Elcv SLa 
1814 9986.69 
181010010.02 
1813 10160 
1814 10485 

nann'ng~r n values n u -  3 
5 t a  n v*1 s t a  n Val st= n Val 

9500.l4 -055 9960.29 .0110029.03 .055 

Bank S ta :  Lett Right length5: Leff Channel Right 
9960.2910029.03 100 500 500 

CROSS SECTIW RIVER: *ache Hash 
RW.CH: Reach 1 RS: 4.65 



INPUT 
DLsCr1PtlOn: '1.65 

SL*t10"  ElCV.1I1.. Data nLM- I4 
s t o  Elev Sra El*" S f l  f i e"  st. Llev sra El." 

9400 181s 5 9600 1811 9810.13 IS10 9982 41 1808 9397.03 1806 
10002 86 180610014.29 180810049 57 180810059.62 180610080.51 1806 
10093 98 180810250.83 1808 10270 1810 10360 1810 

Bank S L ~ :  ~ s f t  r~ghr ~engthg: Left channel ~ i g n t  coeff contr.  zxpan 
9982.41710093.98 260 280 260 .3 

CROSS SECTION RIVER: Apache Warn 
RU\CH: Reach 1 RS: 4.6 

INPUT 
Description: 1.6 

station  levat ti an mra num- 18 
st= Elev sf.  leu 8ta Elev st.  lev st. E I ~ V  

9615 1812 9812.65 1810 9836 34 1610 9875 7 8  1808 9883 17 lSOB 
9966 89 1806 9971.4 1806 9987 4 1802 9998.69 1802 9998.98 IS02 

lOOi5 98 180610022 1 6  1806 10123 180610130.11 180110281.42 1804 
10322 77 180610140.21 180610500 1 9  ,808 

~ a n k  st=:  eft night Lengths: left channel night coeff contr. ~xpan. 
9971.410015.98 81 83 83 . 3  .5 

CBOSS SECTION R I V E R :  *ache Yarh 
R W H :  Reach 1 R9: 4 . 5 8  

1NPUT 
Description: ~ e o m e t r ~  data polnfr 6 and 7 are ad lus ted  t o  account for the 3 

bsrrel l o s  x 5' cbc. m e  stationing fox both points is increased 
by 5'. The right bank and ineffecflue flow areas are adjusted 
ascardinply. m e  elevaflnns of paints 5 and B are changed from 
1802 t o  1801.3 to match the surveyed invert of thr box cuiver~ 

S t a r i o n  Elevation Data n m =  10 
St. E l e Y  5 t a  Elev E t a  Elev 6 t a  Elev 5La Flev 
9685 lSl0 9790 la08 9915 1806 9983 1804 9 9 8 4 1 8 0 1 . 3  

10015 1 B U 1 . 3  10016 18M 10250 1004 10220 1806 10500 1808 

Ban): s t * :  Left ~ighr Lengths: left Channel ~ighr coerf c o n k .  hpan, 
9983 10016 180 180 no . J  . s  

ineffective n o w  num- 2 
sta L 5ia R ~ l c v  Sra L sra R ~ i e v  

9 6 8 5  99e3 1808 10016 lo500 1808 

CULVERT RIVER: Rpsche Wash 
XFACH: Reach 1 RS: 4.575 

INPUT 
Uescrlpfion: Culvert 11 13 10' r 5' B ~ x e r i  

S t a  H I  Cold LO Cord S t i  HI Cord Lo Cord Sf. 82 Cord LO Cord 
9685 1810 1800 9790 1808 1800 9945 l8OB 1800 
9983 1808 1800 9983 1808 1800 9981 1808 1800 

10010 1808 l800 10011 1806 1800 10011 1808 1800 
10250 1 1800 10320 1807 1800 10500 1808 1800 

Upsfream Bridge C m r l  Sactlon Data 
SfatLon Elevation Dsta n u -  10 

s t a  EleY s t a  ~ i e v  sts ~ l c ~  st. zlev st.  ~ i e v  
9685 1810 9790 1808 9345 1806 9983 1804 9984 18013 
10015 1BD1 3 10016 ,804 10250 1 8 0 4  10320 1806 10500 180s 



nun- I> 
ST. "1 cord ~o cord s t a  HI cazd La cord sra wi C O I ~  M cord 

4685 LBO8 1798 3790 lSOB 1798 9945 1808 1798 
9980 1808 1798 9980 1808 1798 9983 1808 1798 
9984 ,SOB 1798 10010 1808 1798 lOOll 1808 1198 

10011 1808 1198 10250 1807 1798 10320 1807 1798 
10500 1808 1798 

star ion ~ ~ e v a r i i n  ~ s c a  nun. 13 
St1 EleY Sra Elev St& Elev St. Elor S t a  Elev 
9550 1812 9130 1810 9915 1608 9915 1806 9960 1801 
9975 1802 ~ 9 8 5  1800 lo000 nss 10035 1800 10115 1802 

IOlSO ,804 LO215 1806 10240 ISOB 

Manning's n values "a- 3 
Eta n Val Sta n Val S t a  n Val 
9550 -055 9975 . 0 3  10115 ,055 

B ~ X  sta Left Rlghr coeff canrr ~xpan. 
9975 10115 .I .3 

~neftecrive riov nun- 2 
S t a  L Ste  R Plev S t a  L Sea R Elav 
9550 9950 1808 10050 10240 1808 

upstre- w a n h e n t  ride slope o hozlz LO 1.0 aertlcel 
Doun8Lrem Embantment s lde  slope 0 horlz LO 1.0 YeItlCa1 
HaXImun allowable submergence for rerr flow - 95 
Elevation a t  which r e > =  flow beglnn - 1807 
Energy head used in apiliuay dsslm 
Spillway height used m derlgn - 
U B l r  crerf shape - Broad Crested 
N m e r  Of Culvert. - 1 

Culvert Name Shape Xloe Span 
BOX1 Box 5 10 
FHWA Chazt Y 8 - flared uingvallr 
F H W I I  Scale Y 1 - Ylnpvali flared 30 to 75 deg 
Solution Criteria - HlahesL U.5.  EG 

CROSS SECTIOh RIVER Apache Wash 
REliCH Reach i RS. 4.56 

INPUT 
Uescrlpfian Geometry data point e i s  ad3uatsd rq account tor the J barrel 10' 

X 5' Cbc The culvert Was extended and cro3s sactlan 1.57 of the 
TIS was ellnlnated ~ h ~ s  cross srst lan AS the fxisr domstrew 
cross rec~ion of the culvert ?he slcu.tion of data pomc ri Is 
adjusted frcm 1799 ro 1800 The rlghr bank at8tion i s  moved from 
station 10035 Lo 10150 

Stataan Elevation D a f a  nvn= 13 
St8 EleY S t l l  Elev Sfa  Elsv St. Elev SLa Elev 

3550 1812 9730 IS10 9915 1808 9 9 4 1  1806 9960 IS04 
9975 1802 9985 ,800 10000 I799 10035 1800 10115 is02 

10150 1804 10115 1806 102110 1808 

Nannlng., n Val".. ""3"- 3 
sra n v.1 Srlr n v.1 ST* n vai 
9550 ,1155 9975 .03 loll5 ,035 

Bank Sra:  Lett R w h f  Lengtha Left Channel R q h t  coeff contr. ~ x p a n  
9975 iOll5 365 365 350 .I 3 

ineffective FLOW nun- 2 
S t a  L Sea R Elev S t a  L Sta R Elev 
9550 9950 1808 10050 10240 l8il8 

CROSS SECTION 
REX": Reach 1 

RIVER: Apache Wash 
As: 4 . 4 9  

nannlnq's n valves nun- 3 
sra n Val sta  n Y.1 St. n Val 

9821.99 ,055 9954.9 ,0310053.62 ,055 

Bank Sta: Lett R ~ q h t  Lengths: Left ChanMl Right Corff Centr. Expan 



CROSS SECTION RIYER: Apache Wash 
IEICH: Reach 1 RS: 4.4 

*anning.s n values nun- 3 
sfa n Val sea D V a l  st. n val 

9925 .055 9990 .03 10030 ,055 

~ a n k  s t a :  =eft ~ i p h t  lengths: Lett chamel 
9990 10030 5 510 

CROSS SECTION RIVER: Apache Wash 
REACH: Reach 1 R S :  4.31 

INPUT 
DeSCrIptiOn: 1.31 

~ a n k  sra: left mght length.: ~ e i t  channel Rlgtlr coeff cantr .  sxpan 
9980.5410019.75 410 820 4 . 3  

CRD5.5 SECTTMI RIVER: Apache Wanh 
RUICX: Xeach 1 RS: 4 .23  

INPUT 
DeSCrlptiOn: 4-23  

S L s i l o n  PleYac~an Data n m -  13 
Sta Eiev 5 t a  Elev 5La Elcv Sta Eiev Sea Eiev 

9520.61 1796 9614.39 1191 9762.38 1790 9933.91 1788 9961.17 1790 
9980.16 1790 9485.61 1788 9991.04 178610007.85 178610011.61 1788 

10030.19 119010DB1.29 119210132.36 1794 

Bank sea: ~ e t t  Right ~engrhs: Lair Channel ~ i g h t  cacti conir. bxpan. 
9980.1610030.39 140 150 158 . 3  . 5  

CROSS SECTION RIVER: Apache Wash 
REIICH: Reach 1 RS: 4 . 2 2  

INPUT 
Delcriptxon: 4 . 2 2  
station Elevarlon ~ a t a  nun- 13 

St& Elev S t a  Elev S t a  Elev S t a  Elev S t a  flcv 
9435 l796 9530 1194 9595 1792 9650 l79B 9780 1?88 
9885 1788 9975 1790 9990 17869999.81 1785.5 10010 1786 

10030 1190 lDOB5 l792 10135 1792.4 

Hannlng'a n vainer nun- 3 
S Z l l  n Val St. n V.1 s ta  n "a1 

'1415 055 9971 03 10030 .055 

~ a n k  stn: Lett night ~engths: Left chrnnei night coerf contr. 
9975 10030 280 280 260 .1 

CROSS SECTION RIVER: Apache Wash 
RW.CH' Rsach 1 RS: I.11 

INPUT 
DeSCriptlOn 4-11 

Siation Plevat2on Data nun- 11 
82. E l m  Sta FleY S t 1  Elev s f a  Elev St. Eiev 

9954.62 1192 9972.66 1790 9978.48 ll86 9382.42 1781 9988.21 1782 
10014.08 1782 10019.7 1184 10107.8 1786 10273.4 178810355.58 1190 
10189.42 1790 

~ a n k  sra .  Left ~ i g h f  ~ m g t h r :   eft channel Rfghr coeff conti. ~ x p a n .  
9978.18 10107.8 210 250 300 . i .3 



CROSS SZCTIOW 
'PRC": Reach 1 

RIVER: Rpache Wash 
R5: 4.05 

INPUI 
Dercixption: 4.05 

SLaTlen Elevation Data n w  4 
St- Elev JLa Elev S t a  Elev S t a  61ev St. Elev 
9960 1788998193 1782 9990 1 7 8 0  10000 1779 10015 1780 

10025 2782 10200 1182 10270 1186 10320 1786 8 

Isnning'r n Value, nym- 3 
StB n Val 6 t a  n Val SLa n Val 
9960 ,055 9981.93 - 0 3  10025 . 0 5 5  

~ a n k  st*: Left  xighf ~~nqfho: Left channel Right coeff contr. ~xpan. 
9981.93 10025 100 500 285 .I 

CROSS SECTION RIVER: &ache Wash 
R U C K :  Reach 1 R5: 3.96 

zwm 
DeSCripflon: 3.96 

s t a t i o n  s lava ti on ~ a t a  nun- IS 

Bank Sta :  Left Rlqhf Length.: left Channel Right Coeft Contr. Expan. 
9582.8510057.49 190 520 160 .1 .3 

CROSS SECTTON RIYER: Apache Wash 
RmCH: Reach 1 i s :  3.86 

INPUT 
Dercrlp:~on: 3.86 

Station Elevarlon Dsfa nwnc LL 
5 t a  Elev S t a  Elev 6La Elev Sf. fisv S t a  E lev  

9128.15 1 1 8 0  9811.03 1778 9380.73 1776 9992.41 177010006.32 1770 
.001:.17 1 7 7 2  loo4a.5 1 7 7 4  lalne.2 l,?+ioi2s.zi nqs 10163.1 1778 
10205.76 l718102711.92 1771110300.77 177410373.11 lilS10496.8 1 7 8 0  

Bank Sia Left l i ~ g h t  Lengths Left Channel R ~ g h t  Coeff Canrr. Expnn. 
9980 73 10015.5 360 400 490 .1 . 3  

CROSS SECTION 
QEACH' Reach 1 

RIVER: iipache Wash 
RS: 3.78 

Station Elevation Data nm- 17 
S t a  Elcv Sta Elsv Ste Elev SCa Elev Sfa Eiev 

9660.11 I776 9740 1174 .1  937a .4  1774 9983.5s I770 9992.92 1766 
9993.96 l76510036.94 177010060.68 177210120.11 177210142.25 I770 
10151.27 l76810155.15 176810163.26 177010225.58 117210348.04 I771 
10545.54 m410650.82 1775 

Nennmg'Il n va1vrr n u -  3 
s t a  n val s t a  n v a l  st= n vai 

9660.11 .055 9978.4 .0310060.68 .a55 

Bank St.. Lett Rlght Length3 Left Channel Rlqhr 
9918.410060.68 no no 170 

CROSS SECTlON RIYUI' ripache Wash 
R U C H  Reach 1 RS. 3 75 

INPUT 
Oescrlpti~ln 3 15 

Station EleYdtxan Data nun- I1 
sta clev sra  lev sfa  lev sfa 

9590 1776 9655 1771 9710 1172 9125 
9345 1774 9975 1772 9982 65 1 x 8  9931 0 6  

10020 1768 10310 1772 10840 1772 IOBBS 

Elev S t a  =lev 
1772 9780 1774 
1761 i o o m  n 6 r  
1776 



9982.65 10020 500 500 500 

CROSS SZCTIW RIYTX. IIPaChO Wash 
-B. Reach 1 RS: 3.65 

INPW 
Dcrcripflon: 1 65 
starion ~ ~ e v a t i o n  mta nun- 9 

Jti Elev  S t a  Elev  S t a  Elev  Sf. 
$358.431771.68 9 0  I768 9580 1770 9830 
9990.15 176210009 75 1762 10015 1 6  10310 

HaMIn(18S n Values nm- 3 
st* n v.1 sta n v a l  sta n v a l  

9358 43 ,055 S970 . 0 3  10015 .055 

Bank St.: Left Rlqht Lengths: Left Channel Riqht 
9970 10015 250 280 260 

CROSS SECTION RIVER. Apsche Wish 
RERCH' Reach 1 RS' 3.6 

IBPUT 
Dercrlption: 3 6 
station s leu at ion ~ a t a  nm= 9 

St. Eiev S t 3  Elev St1 Elev 5to 
9318.25 1710 9475.66 I763  9891 47 1766 9979.85 

10010.55 176010013 99 176210247.91 176810365.75 

~ a n k  ~ t a :  ~ s t t  ~ ~ g h t  lengths:  eft channel ~ i g h t  
9379.8510013.99 400 420 450 

CROSS SECTION RIVER: apache Wash 
RVICH: Reach 1 RS: 3.52 

INPUT 
Des~riptlon: 3.52 

32iflan E l e v a i l a n  Data "urn- 1 4  
9ta Pleu  Sca E l e v  8 t a  Eiev S t a  

9669.22 1 1 5 6  9104.26 1764 9883.69 1164 9945 .91  
9417.91 1762 9961.96 1 7 6 0  9986 .06  175810002.04 

10017.06 115010I00.32 176210273.56 176410646.59 

Bank S f a :  Lef t  RlghL Lengths: l e f t  Channel R l P h t  
9981.9610017.06 200 200 200 

CXOSS SECTIOU 
W C H :  Reach 1 

BIVER: Apache Wash 
RS: 3.18 

INPUT 
Dercrlptlon: 3.48 
station  levat ti on nara nm- 1 1  

sra ~ l e v  st* Elev  s fa  Elev sia 
9620 29 1764 9671.6 1 7 6 1  9965.97 1762 9985 39 
9993 36 175610003.53 175510018 8 1  1758 10110 6 

10615 1761 

Bank St.: Left Rlghf Lengths: Left Cnannei Right 
9985.39>0018.81 360 I S 0  4.. 

CROSS SECTION RIVER' Apache Wash 
RERCH: Reach 1 RS. 3.4 

INPUT 
Descllprian: 3 . 4  

Staflon ElerratIan Data n- 13  
S t a  E1.V SCa EIeY Sta  ElCv Sfa 

9460 1762 9500 1760 9725 1758 9865 
9985 1756 10000 1752 10030 1156 10050 

10465 1760 10700 1760.2 10850 1761 

CROSS SECTION 
REICR: Reach 1 



S t *  Elev St. Elcv St+ Eiev 5ta Elev Sta El-v 
9599.26 1758 '1599.45 l758 '1630.94 1156 9632.14 1756 9715.16 1754 
9955.22 175. 9974.16 1152 9981.611 175010008 82 175010020.21 1754 

10242.15 1754 10190 1756.7 10560 1756.2 10725 l756.2 10790 1756.5 
10929.84 1758 

Bank Sraz L-ft Right Lengths: Left chamel ~ i q h t  
9955.2210020.21 520 520 520 

CROSS SECTIM RIVER. Apache Ysrh 
RERCH: Reach 1 RS. 3.21 

INPUT 
Escriptlon. 3 21 
s f s t ~ o n  Elevation nm- 13 

Sf. Elev Sta Elev S t a  Elsv SLa 
9595 1 5  9630 1752 9660 ll50 96BO 
9900 1151 9965 l750 9990 25 114610009.88 

10130 1750 10315 1752 10190 n52.1 

Elev 
1750 

1749.98 

nanning'r n Values num- 1 
sta n ve1 sra n val s t a  n vrl 
9595 5 9965 .0310029.09 -055 

Bank Sta:  Left Right Lengths: LafL Channel Rlghr Coeff Contr. 
996510029.09 250 310 350 1 

CROSS SECTION RIVER: Apache Mash 
RU\CH: Beach 1 RS: 3.13 

IBPUT 
DeScr1pLi.n: 3 . 1 3  

nannmg's n valuer n m =  3 
5 t a  n Val 5 t a  n "a1 s t a  n Val 

3442.611 ,055 9918 .41  ,0310027.88 .055 

Bank S t a :  Left Right Lengths: Left channel llight caeff contr. 
9378.1110027.88 200 280 300 .1 

CROSS SECTION RIYER: Apache Mash 
REACH: Reach i RS: 3.01 

INPUT 
Description: 3.07 
S t a t i o n  Eieyaflon Dafr om- 9 

sta E ~ E Y  ste ~ i e v  st. E ~ C Y  sra ~ i a v  5 t a  
4640 1718 9661 1746 9911 66 1716 9979 95 1744 9989 15 

10019 02 171110028.11 174410080 68 174610180 41  1748 

Bank Sra: L e f t  ~ w h t  ~engchr: Lefr Channel Right cosff cantr. 
9979.9510028.11 560 520 4 8 0  .I 

CROSS SECTION 
REACH: Rcach I 

RIVER: Apache Wash 
RS: 2.97 

Stailon Elevation Data num- 11 
S t i  Elev Sfa Elav Sea Elerr Sta Elev s t a  
99311 1748 9959 1116 9974 nu ssaa n n l  Qsaa 

CROSS SECTION RIVER: Apache Wash 
REACH: Reach 1 XJ: 2.92 

DesCIlprLon: 
SLat1oD EleVBL1on Data num- 11 

St3 Elev st .  Elev a ~ l c v  sts ~ l c v  sta 
9820 1748 9845 17#6 9870 1 7  9910 1112 9970 



Bank s r a :  ~ e r t  Rtaht Lengths: Laft  channel 81qht ccerf contr. =pan 
9970 10022 1 5 5  155 155 .I . 3  

CROSS SECTION RIVER: ApaOle Wash 
IVICH: ReXh 1 R5: 2.90 

INPUT 

s t a  ~ l t v  st. E l c v  s t a  Elcv  S L ~   lev st. ~1.v 
9126 1716 9756 1744 9794 1 4 2  9826 1740 9978 1738 
9981 1736 9990 1134 10010 3 10016 ,736 10022 1738 

I O l O O  1740 10141 17.0.5 

Bank St.: Lef t  llignr Lengths: left Channel Righ t  cmeff conrr. zXpan. 
9978 10022 140 200 250 .I .1 

CROSS SECTION RIVER: *ache Wash 
men: ~ s a c h  1 BS: 2.87 

IHP", 
Descripflon: 
St1flOn Elevation Data n m -  11 

sti E I ~ Y  s t a  Elev  sre  lev ST.  lev sta  =lev 
9679 1146 9706 I744 3731 1742  7 1740 3979 1738 
3983 1736 9987 1734 10013 1734 10019 1736 10031 1138 

10099 1738.5 

Bank St. L e f t  u g h t  Lengths '  L c f f  Channel R i g h t  coeff canrr zxpan. 
9979 10031 240 260 2 1 0  .1 . 3  

CROSS SECTION RIVER *Dipache Uarh 
RULCH: Reach 1 R5 2.82 

INPUT 
OescrlpCion 
SLllLlOn Elevation Data n m -  1 4  

Sla z l e v  Sra Elev  s fa  Elcv  st. =lev s t a  f l e v  
9654  7 4  9680 1742 9105 1740 9124 17sa 3764 1716 
9 8 8 4 1 1 3 5 . 5  9934 1736 9S78 1716 9982 1734 9994 1731 

10006 1731 10024 I734 10034 1736 10140 1736 

 an^ 5ta: Lafr ~ ~ g h f  Lengihs:   eft Channel ~ l q h c  coeff contr. ~ x p a n .  
9978 10034 0 0 0 .1 .3  

CROSS SECTION R I W R :  *ache Wash 
REACH: Reach 2 RS: 2 .73  

INPUT 
GelCrl~Llon: 2.73 . ~ -~ 
Sratmn ~ l r v s t i a n   eta num- 1 0  

Sra E l r v  S t a  Elav S t a  Elov S t a  Elev  st.  lev 
9756.45 1740 3787.82 1738 9811.88 1736 9971.87 I l 3 2  9986.23 1728 

10013.94 172010036.42 113210071.17 113410101.17 173810121.41 17(0.05 

Manning's D Values nm- 3 
sta n Val 5 t a  n V a l  sta n Val 

9756 45  ,055 9911.87 .0310036.42 .055 

Bank s t s  Left Right Lengths. Left Chlnnsl  Rxghf cosff contr. sxpan 
9971.8710036.42 190 190 190 1 3 

CROSS SECTION RNER: Apache Mash 
REACH' Reach 2 R5' 2.70 

INPUT 
DeJCI1pZ1DD: 
sratlon 0 1 ~ v a t ~ o n  ~ a r a  n- 18 

S t a  Lie- 528 EleY st. E l e v  st.  lev st. ~ 1 . v  
9700 7 9740 1714 9780 1742 9820 1740  9850 h 3 8  
9875 1736 9905 1734 9960 1712 9970 1730 sseo nza 

10020 1720 10025 3 10115 1732 10165 1134 10185 1736 
10215 1738 10235 1140 10260 I742 

lannlng'r n value,  n m  3 
sta n Val St. n Val  St. n Val 



¶an* S f a :  Lett Right LenqLhs: L c f r  Channel Rlght Coet f  Contr. Upan. 
9960 10025 160 160 90 .I .3 

CROSS JECIlON RIVER: Apache Wrah 
RWLCH: ReacII 2 RI: 2.61 

INPUT 
Descrlptlon: 
Station E l e v a t i o n  Data nun- 18 

SLa EleY S t a  E1.V Sta  Elev  S t a  Elcv  S r i  Elev 
9784 5 1746 9%09 5 h e 4  9831 5 1742 9854.5 I740 9879.5 1738 
9904 5 I736 '1924 5 17311 9969.5 I732 9919.5 1730 9980.5 I720 

10019.5 1728 10024 5 1730 10069.5 1132 10279.5 1732 10294.5 173. 
10314.5 1736 lO334.5 1738 10354.5 1740 

n=nnlnq'a o "slues nu- 3 
s t a  n Val s t a  n Val st. n Val 

9784.5 .055 9969.5 .03 10069.5 .055 

Bank St.. Left Rlqht Lengths: Left Charm-l Right Coeft Contr .  Expan. 
9969.5 10fi69.5 0 0 0 .l . I  

CROSS SECTION RIVER:  Apache Ynrh 
RERCH: Reach 3 89: 2.60 

INPUT 
Description: 2.6 

Station ElevsLian  Data n m =  11 
Sta ~ l c v  sca  lev s t a  f l ew sta  lev st. z l e v  

97511 1236 9820 I732 9935 1732 9915 I710 9960 1724 
9965 1724 10020 172610028.92 1129.5 10265 l73210415.56 1732 

10462.65 1736.i5 

Hannrng'r n va lue5  nun- 3 
J t a  n "11 I Z a  n Val S t a  n Val 

9750 , 0 5 5  9945 .0310028.92 055 

Bank sf=:  Left ~ i q h i  Lengths: Left Channel ~ i g h f  caaff conrr. ~ x p a n .  
394510028.92 190 430 d r ~  . i . 3  

CROSS SFCTION RIVER: Rpache Mash 
R U C H :  Reach 3 RS: 2.52 

INPUT 

sra  lev s i a  EIEV 5 t a  € l e v  sra  lev s t a  ~ i e v  
9805 OJ  ,736 mi10 1, 1 7 3 4  9866 23 1732 9886 43 nla 9957 59 n 2 6  
9910 16 172210021 48 172110028 76 172610120 86 172810316 81 171- 

10363 84 173010395 26  h3210419 31 1731101SP.58 1736 

Hannlnges n v a l u e s  "urn- 3 
s t a  n val  sfa n Val s t .  n v;1 

9805.03 055 4957.59 0310028.76 055 

CROSS SECTION RIVER: apache Wash 
RVcCW: Reach 3 R 5 :  2 . 4 7  

INPUT 
DFsCllptlo". 2 . 4 7  

S t a t i o n  EleuaC&on Data nu- I2 
St i r  EieY sra Elev Sfa Elcv  SLs 

9920.54 1734 9942.57 I732 9962.26 172'1 9972.1 
10013.06 172210027.81 1121 10090.1 172610200.41 

103riO 1730 10.360 1134 

Bank St4  Left Right Lengths: Left Chamei Rlghf 
9962.2610027.81 310 400 45- 

CROSS SECTION RIVER. l p a c h ~  Wash 
-CH: Reach 3 RB:  2.+0 

IIIPVT 
uescription: 2 .4  

sratlon E l e v a t i o n  ~ a r a  nun- B 
st* £ l e v  5ra ~ l r v  s t a  s i e v  sta 

9795 I732 9800 1730 9840 172d 9940 
10020 nu loo?a.i 1719 .9noow.34  1732 PI 

E lev  St. Elev 
1720 9990.76 1720 
172610300.68 1728 

E l w  Sta E lev  
2 99BO h i 8  



n m k  st.: ~ f t  light length*: Left channel  Right coetf conti. 
99aO 10024.1 300 360 370 .1 .1 

:ROSS SECTION RI%TR: Apache Wash 
RUM: Reach 3 RS: 2.33 

INPUT 
Descrlprlon. 2.33 

Station E l e u s t z o n  ~ a t a  - 10 
St*  Elev St. € l e v  5Li Elsv  St. l e v  52- Elcv 

9778 1730 98.0 1714 9810 1722 9890 1720 9945 1720 
9960 1718 IOOOO nn 1oa2e :,la loo30 n n o  loots 1730 

Bimk Sra: Left Xiqhr Lengths: Left Chinas1 Risht C o ~ f f  Conlr. Upan. 
9945 10030 450 4 5 0  450 . I  .3 

CROSS SECTION R I W :  Apache Wsrh 
REKH: Reach 3 RS: 2.24 

INPUT 
Dercrlptloh: 2.24 

Station E l e v a t i o n  Data n m -  10 
5r8 Elev SLa his"  ST. E l e v  5 t a  Elev S t a  E1.v 

9781.96 1726 9196.25 ,724 $855.35 I720 9339.57 1718 9971.56 1711 
10001.06 171'110055.42 l71810148.51 172010188.25 112410215.72 1726 

B ~ X  s t a   eft ~ l g h i  lengths Left chimnel ~ ~ g h t  coefr cant1 ~ x p a n  
D939 5710055 42 380 380 390 1 . 3  

CROSS SECTION 
REACH: Xtach 3 

INPUT 
Description: 2.17 

StatLon E l e v a t i o n  Da t a  nYn- 12 
s t a   lev 5ra ~ l c v  st. Elev sea  lev sra ~ i e v  

9809.96 1 7 2 2  9833.72 1720 9889.63 1716 3892.16 1716 3948.16 1715 
9962.4a l 7 l r l l O D 2 1 . 8 8  111410051.88 111610199.6 171610234.21 l7lS 

10416.55 1 7 1 0 1 0 4 6 6 . 7 ~  1722 

Manning's n valves nm- 3 
st* n v a i  s t a  n Val s t a  n v a l  

9809 96 055 9 9 4 6 . 1 ~  0310055 8 8  055 

Bani: S t a :  l e f t  Rlghe Lenqths: =eft Channel R q h f  caeff conlr. ~xpan. 
3948.1610055.88 5011 520 350 . 1 . 3  

CROSS SECTION 
REACH: Reich 3 

INPUT 
DFaCIIPZIOn. 2 08 
station E l e v a t i o n  ~ a t a  n m -  1 6  

S t a  Elev St. Elev S t a  Elev  s r a  Llav S r r  Eiev 
9967 02 1718 9911 03 1716 9983.46 171010015 75 1710 10039 4 1718 
10080 4 7  171610200 63 1717 10300 1716 10360 7 10I50 1712 

10490 1710 10510 1710 10545 1712 10580 1714 1 0 1 0 0  1716 
10715 1718 

Bank st..   eft ~ l q h r  ~engths: ~ s f t  channe l  ~ r g h t  coeff c o n t r  =xpan 
3971 0310080.47 440 4 8 0  2' .I 1 

CROSS SECTION RIVUI: Apache Y1.h 
RUCH' Reach 3 R5. 2 00 

INPUT 
DesCIlptlon. 2 

statlo" ~ i e v l r t ~ o n  uata n m -  11 
S t a  EleY S t $  Elev Sra EleV St& Elcv  S i a  Elev 

9964 46 1115.98 9980 1110 9985 1706 5 10020 1708 5 10115 1710 
10150 1712 10360 1713 8 10535 1712 10590 1710 10610 1708.5 
10615 1708 5 10700 1 10805 1714 10830 1716 

nannmg's n v a i u a r  ""In= 3 
5ta n Val st. n vai 5 t a  n v a l  

9361 46 ,055 9380 .01 10115 ,055 



U10SS SECTION RIVER: Ipachr Wash 
SEXS: R~LcII 3 RS. 1.88 

INPUT 
Description: 1.88 

station ~ l c v a r l o n  D.L. nun- 16 
St. E1.v St* EloY St. Elav St. E1.Y St. Elev  

9767.171713.01 9790 1708 9890 1708 9950 1706 9975 1704 
9990 1702.1 IOOIO n o z . 1  loo40 n o 6  ,0085 n l o  10210 1710 

10300 1708 10340 1706 10370 1706 103110 I708 10455 I710 
10479.52 1713.09 

naming's n v a l u e r  a m  3 
st- n ".I St. " Val St. n ".I 

9767.17 ,055 9950 .09 lo040 ,055 

sank st.: Laft Right Length.: Laft Channel R ~ s h t  cocff concr. ~ x p a n .  
9950 10040 190 200 230 .1 .3 

CROSS SECTIW RIVER: *ache 
RUCX: Reach 3 RS: 1.85 

INPUT 
Descrxptlon: 1.85  
statzon ~lcvar~on ~ s t a  nun- 16 

Sta Eleci Jta Elev St. Elev Sta  Eleu Sf. Eles. 
3819.07 1712 9828.06 Ill0 9836.36 1708 9915.83 1706 9954.99 17OI 

10002.05 170010011.48 170010041.54 170110061.87 170610129.91 1708 
10187.04 170810294.81 170610368.04 170610414.01 110810424.61 1110 
10451.94 1112 

~ a n k  s t a :   eft Right Lengths: ~ e € t  channel Bight cosff contr. ~ x p m .  
9951i.SP10041.54 210 190 150 .I  .1 

CROSS SECIlON RIVER: Apache lash 
REACH; Reach 3 RS: 1.81  

INPUT 
DeeCrlpLlon: 1.81 
statzon  levat ti an nara nm- 1 4  

s t a   lev s t a  Elev s t a  ~ i e v  s t a   lev s t a  = l e a  
3944 51 1712 9965.71 1704 9371.05 1702 9975 82 170010012 24 1700 

10031 170210060 69 170410188.05 170610206.68 170610298 1 4  1104 
10327 71 110410350 59 170610*31 7 6  170810486 43 1712 

Manning's n valves nm- 3 
St4 n Val SLa n Val  5fo n V a l  

9944.51 055 9971.05 03 10031 .055 

Bank s t a :  Left bghr ~engthv:   eft channel mght 
9971.05 10031 300 300 2 4 0  

CROSS SLCTIOP 
RULCH: Reach 3 

RIVER: Apache wash 
U: 1.75 

INPUT 
DescrlpT2on: 1.75 

S t a t i o n  Elevafion Data nun- 12 -- 

St3 E l  S t 1  Elev St. Elev SCs 
9951.h  1710 9965.61 I704 9970.05 1702 9974.47 

10016.76 169810034.19 170010072.31 170210151.35 
10129.93 170810503.73 I710 

8aok sfs' =eft Bight ~engthr:   aft channel mght 
9970.0510072.31 480 500 52 

CROSS SECTIM RIVER: -ache Wash 
RULCH: Reach 3 R5: 1.66 

iNPrn 
Descriprlan: 1.66 

Elev SLa Elev 
n o 0  9378.76 1698 
170410320.71 1706 

stiflon Elevation ~ a t a  "urn. 111 
Sta  Elev s f a  ~ l a v  ~ t a  = l e v  st.  lev sts 

9741.33 1708 9829.76 1704 9931.63 1102 9952.11 1700 9967 65  1698 
9993.88 169610014.03 189610029.43 1698 10034 170010204.97 1700.01 

10212.95 170210237.12 170410277.66 170610306.08 1708 

nsnningZs n valves  n w  3 
sta n Val st. n Val s t a  n V.1 

9744.33 ,055 9952.11 .03 10034 .055 

lank sf.: Left u g h t  Lengths' Left channel ~xght coeff conti. expan. 
9952.11 10034 300 250 140 .1 . 3  





nannlnq's n valves om- 3 
s t a  n Val st. n v.1 sfa n Val 

98dO ,055 9947 .OJ 10030 055 

Bank St.: Leff Rl9hL Lengths L e f t  Channel Rlght 
9947 10030 500 500 330 

CROSS SECTION RIVER -ache Warh 
REliCX Reach 3 RS. 1 0 9  

INPUT 
Dercriptlon 1 09 
statim Eievaiian Data nun- 18 

eank s t a :  Lcfr ~ i g h t  ~engths:   eft channel ~ i g h r  
996F 10014 i f i 0 5 0 0  4'160 

CROSS SECTION P.IVEI: ripache Wash 
MACH: Leach 3 RE: 0.99 

INPUT 
De$cr1!3:11.: 0.95 
station Cleuailm vat. nun= 11 

~ t a  ~ l e r  SLB Elev sra Elev sta  
9925.53 1636 9950.02 1651 9969.66 1680 9477.26 

lClU26.0I :CF01014i.08 1682 i018?.' 168210211.01 
10418.53 167ElOSli.32 161C1076<.47 168210913.+3 

11.120 1684 11790 idbCll823.04 1685.99 

nsnr.in3.s n Vslv~r nun= 3 
5fl n "a1 $La " Y l i  $La n Val 

3915.53 .nii 4965.66 .C310026.04 -055 

Sank St*: Leff R2.M LenofM: Left channel Rishi 
996Y.iil0026.04 890 900 550 

CROSS SECTION RIMR: apache rarn 
R U C H :  Leach 3 Rb: O.8I 

INFVT 
~ * s c r & P c , ~ " :  5 . 8 4  
stii~on ~levsiian Data num= 17 

s t a  El*" *=a Ele" sea El*" SLa 
9854.82 167B.99 9910 1676 9975 1612 9980.41 

10030 0672 10080 1613.8 10110 1675 lOlZ5 
10230 6 4  10290 1678 iO3Zll 1678 10380 
10460 1676 10590 1630 

Bank Sra. Let! Rlghr lengths' L e f t  channel Rlght 
9975 lOV30 4 2 0  440 430 

INPUT 
Y * ~ C r , D L l l ? n :  0 . 7 5  

RIVER: ripache Wash 
RS: 0.75 

StatIDO E l l M t i O n  Data 
Sf* El*" st. 

9452 11 1676 99 9623.97 
9884 15 ,672 9913 61 
9978 88 166610014 77 

10093 84 1671 10094 
10128.5 1670 101415 7 
10214 32 ,674 1 U 1 1  6 

nW- 32 
Elev S t a  
1674 9843.05 
1670 9913 02 
166610027 72 
167210119.59 
167010145 70 
161110391.18 

Mannlnq'r n values nun- 3 
S C ~  n Val sta n V a l  sta n Val 

3652 11 055 9943.82 .0310027 72 .055 

Bank s r a  ~ e f c  m a t  Lengths. L e t t  Channel ~ ~ g h ;  

Elev S t a  Elev 
1674 9083.7a 1672 
1668 9967.16 1668 
167010080 56 1670 
167210128.45 1610 
167210173.36 1672 
157110479 113 1616 



CROSS SECTION RIYEP mrche warn 
ail R ~ a o b  3 RS. 0 71 

~ r n  
Dereription: 0 71 
starmn ~ ~ e v a t r o n  ~ a t a  nm- 29 

eank sra: Left w 9 h t  ~engths. L e f t  channel  aqhr  c o e t f  c o n e .  €.pan 
9S73.9410029.59 3 0  400 4 .l 

CROSS SECTION RIVER. Apache Wash 
RULCW. Reach 3 RS: 0.63 

INPm 
OescrlpLlon O 63 
StatLon Elevatlon Oat. n m  23 

Sta EleY ST1 Elev  SLa Elev  Sfa Elev S t a  Piev 
9246 69 1673 9300 1 6 1  9467.58 1612 PI67 59 1672 9524.47 1610 
9524.59 1610 9661 89  1670 9662.2s 1610 9798.92 1668 9967 23 1668 
9967.21 1668 9971 '9 1666 9971 91 1666 9376.a4 1664 9976 56  1664 

lOO25.4e 1664100a3 05 156610033 09 166610044.06 166810041.68 1668 
13151.63 166'1 lOlBB 167210921.11 1g13 04 

sank Sea: L e f t  Rxghr Lengths: L e f t  Channel Oighr coef f  cantr.  EX:^". 
9967.2710044.0f 300 500 6 V  .1 . . 

CROSS SECTIOII RrGE: apache Warh 
REACH: Rea;i 3 RS: 0 .54  

Iuem 

SCL Liec Jfa Elev 52. EleV Sfa Elev I r a  Eiev 
9690 l i i l  9a4C 1618 9975 1664 9965 16649911 .73  1610 

11016.71 1 6 0 ? 0 0 2 7 G 2  166110021.05 166410021.05 166$10068.&3 1666 
10068.89 16651036ii.71 1666104118.56 16611047U.5.6 166410510.35 1X6f 
L053g.78 iiiS:O614.05 1670 

Ban? 5:- ~ e f r  m g h t  ~ e n g r h s  ~ e f :  Channel u g h t  coaff conir ~ x p a n  
996510027 01 800 610 e00 .1 3 

CXV5S SECTION 
REACH Reach 3 

IIIPL'T 
CesCr>PLlOn O 43 

RIYER: lipache Yamh 
RS: 0.43 

Manninq's n va1vca n u -  a 
SCa n Val 52a n Val S t b  n Val 

9730 055 9940 .03 10050 .055 

Bane s t a  ~ e f i  nlght ~ e n g t h r .  ~ c f t  Channel ~ x s h t  c o e r f  cnntx expan 
9940 10050 505 500 440 .1 3 

CROSS SECTION 
R U M :  Reach 3 

INPUT 
De~rripCion: 0.33 

StaLzon t l e v a f r o n  Usla n- 16 
5ta = l e v  ~ t a  E I ~ V  st. u e u  s r a  E I ~ V  S L ~  =lev  

9631 93 1663 06 9645 1662 9722 1860 9420 1660 9900 1661 
9945 78 1658 d l  9960 1652 2 10020 1652.2 10090 1658 10135 1658 

10150 1659 5 10170 1656 10120 1658 1f)ZSO 1660 10305 1661 
10375 1664 



dank E C ~ .  Left ~ a g h t  Lenqrha ~ e r t  channel Rlght csew contr EXW 
9945 78 lO090 350 -0  100 1 3 

CROSS SLCTfON RIVER- Apache Wash 
RWLCX. Reach 3 RS 0.20 

INPrn 
DLSCTSPt>.,". 0 2 

Statlon BleVLtion Data n m -  12 
Eta Elev 5 t a  Elev S t a  Elov st. €lev st*  lev 

9288.16 1660 9525 13 1658 9606 09 1658 9642.0% 1656 9827.21 165s 
9904.07 1654 9967 79 1650 9981.3 1646  10015 7 1646 10039 4 1656 

10160.82 165610191.81 1660 

na"","pas n v.1uer n w  3 
St* n Val s t a  n v a l  sta P v i l  

9288.16 .055 0967.14 .03 10039 4 .oii 

Bank sta .  Lcfr Rlghr Lengths Left Channel R ~ g h t  coeff contr ~ r p ~ n .  
9967.74 10039 1 0 0 .1 3 

CROSS SECTION RfYtR. Parsdlrs Wash 
REACR. Reach 1 RS 2 23 

IWPUT 
DeacriptiOn' 2 23 

station clcv.t~an Data * n m -  11 
4ra =lev sza Elev st.  lev sra ~1.v sta ~ 1 . v  

9916.62 1B34 99dI r19 1832 9062 62 1830 9974 43 1828 9994 11 1826 
10007.33 182610023 07 lb2810034 16 1830 10373 1832 101180 1812 

10620 1834 

NPUT 
DBlcriprio": 2.14 
sta:loil E I C V ~ Z X O I I  Data n -  in 

sie   lev st. Elev Sca  lev s i a   lev sra E ~ E V  
9961.95 ,828 9Si3.S: l i 2  997S.Dl 1824 9981.09 182410D?y.B7 1624 

iOU25.91 1824101!'.9' li2610561.55 182510637.5E 182610689.74 1628 

Mennlng's D Valuer n w -  3 
STa n Val S i a  n Ysl St. n Val 

BOB1.Pd 055 9919 P 0310Q25.81 055 

sank s t = :  let: r l F n t  lengths:  eft Cnanntl Right coeff caner. zxpan. 
9979.Ci100:i.il 305 380 380 .I . 3  

CROSS SECTION R I V E T :  Parldlse Wash 
REACH: RlidCh 1 R 5 :  2.01 

INPUT 
uoacription: 2.97 

S C I I L ~ ~ ~  ~levatlon Dais n u =  7 
Sta Elev S t -  Elev St6  Elev 5Ls Eleu SZa ElaV 

9955 42 1824 9969 04 1822 9980 1821 10020 1821 10060 1822 
10661.15 182210737 75 1824 

Bank sca:  eft ~ l q h t  Lenq~hs: L e f t  Channel night coetf cantr. fxpan. 
9963.04 10060 (115 3 9  260 .I .3 

CROSS SECTION RIVER: Paradise U a ~ h  
REACH: Reach i RI: 2.00 

INPUT 
Deacnpiian: 2.00 --approximate Ell-nt or caratroe wy 
S t e t i o n  Elevetion Data n m -  15 

51a Elev 5ia  lev stil Elev sta Eiev sta z l e v  
9956 92 1822 9973 16 1818 9974.89 ISIS 9P81 08 1816 9983 4 6  1816 
9989 77 1814  9933 01 18141000~.5~ 181110oo~.19 ~81110022 til 1816 

10025 61 i S l 6 1 0 U ? E  7 6  181810188 79 1820 10588.7 182010637 44 1822 

naaning8r n valves "a- 3 
st. n val st. n va l  sta  n val 

9956.92 .a55 9963 4s .0310022.29 -055  



st*: Lett ~ w h t  ~engthr. Lert channel ~ i g h t  
9983 4610021 19 390 1 0 0  390 

CROSS SECTIOW RIVER: ~a=adi.= warh 
RPACH: Reach 1 RS: 1.92 

INPUT 
Dcscription: 1.92 

Station Elevation Data n- li 
STL EleY 5- Elev Sfa EleV Sta  Slev S t a  E1.v 
9325 1816 $935 1814 9945 1812 9965 1810 iaolo 18x0 
10015 1812 10025 IS14 10050 1811 10100 1814 10310 lala 
10380 1816 

Hsnnlnp's n valves ""m- 3 
Stl n Val 5 t a  n ".I St. n V a l  

9S25 055 9935 .U3 10025 .055 

Ban* sta: Left Rr4ht ~enqths ~ c f t  channel Right coeff contr ~ x p a n  
9935 10025 860 455 450 .I 1 

eRO.35 SECTION RIVER' ParediDe Wash 
REACH' Leach 1 RS 1.83 

INPUT 
DaSCrlpLlon 1.83 

5 ta  Elev sxa ~1.v sra Elev s t a  ~ l c v  sea riev 
9951 91 1C12 9910 62 1810 9981 61 Ian8 9990 91 180610005 18 1806 
10038.99 1108101896< 181010254B9 181010359.31 180810422.61 1812 

nann,ng.s n values n- 3 
Sra n Val s t a  n ~ a l  S C ~  n Y ~ I  

9956.91 , 055  99'13.67 ,0310038.39 .055 

Bant Sfa: Lei: Rlgh: l e n ~ t h r r  be i t  Channel Right coetr conrr. LXP 
9983.6710036.9P 410 415 aiD .I 

CR035 SECTION RIYER: Psradlse Wash 
REACII: Reazh 1 RS: : 7 5  

TNPPIT 
UeSct:pL'On: 1.75 

Stafian EleYarXQr. D.t. m"m= 10 
s z s   lev s fa  ~ i e v  its Elev sra  lev s t a   lev 

9923.03 1906 9461.41 1 6 0 4  3971.63 1802 9996.4 180010005.69 IS00 
I . -  I .  iY"410279.87 1a,az10~~~.6s iaozio~5s.w leas 

Ban% 5ra: Le:c Rlqht Lengths: Left Channel Right Coeif Cant r .  Expan. 
9964.3410022.21 4B5 190 500 I . 3  

CROSS SECTION RIVER: Iarldlse Wash 
EE;CH: RcacB 1 R5: 1.61 

1PIVT 

s t a  Ele* sea €lev sca Slav sts n e w  sra ~ i c v  
9891 1806 9901 1Bn4 9909 iE02 9915 l@OD 9923 17% 
9911 1791'1 9988 1796 10012 I796 10020 I798 10273 1800 

10213 1 1802 

Bank sra  eft ~ q h f  Lengths left Channel Right cosff conrr. ~ x p a n  
9371 10020 600 600 575 .1 . 3  

CROSS SECTION 
RZACH. Reach 1 

RIVER: Paradise Mash 
RS' 1 54 

INPUT 
Oercrlpflon 1 54 
SiaLlon Elerlntlo" Data 

S t *  Ele" St. Elev Sia 
1790 10012.3 
179010181.54 

~ e n k  sfa Lef t  R L ~ ~ L  Lenqthr left Channel Right coetf contr EXP~,, 
9S86.031R020.15 400 400 400 1 .3 

CROSS SECTIW RIYEPI. Paiad~se Halh 



EFaCH: Reach 1 RS'  $ . a s  

,.In,,* 

r t a r z ~ n  E I ~ Y S ~ L O ~  ~ a r r  n u -  16 
5 t a   lev sf6 EleY St.  lev st* E J ~ Y  s t a  EIW 

9420 1734 9455 1792 9645 1790 9685 17909843 .42  -92 
9885.29 1792 9920.09 1780 9973.03 1788 9983 48 118610021.78 1786 

10028 33 178610038.59 1788 10039.2 178BlP295 51 179210295.61 1792 
10328.92 1193 96 

Snob 5ta Lefr R i a r  Lengths. Lett Channel Rlsht cosff cost=. ~xpan. 
9973 0310038.59 260 500 670 .I .3 

Left ~ a v e c  sfrclon- 9885.24 ~ l r u a r ~ o n -  1792 

CROSS SECTION RIYER' Psradiae Wash 
W I C H :  Reach 1 115: 1.37 

n u -  24 
Elev  sfa 
1790 9440 
1788 9865.72 
1184 9958.87 
l iS610055  4 6  
178810218 14 

Namznp's  n valves D w  3 
sta  n YSI sra n vsl s ~ a  n v a i  

9345 ,055 9958.87 .031002U.4S .a55 

Sank St.: Left ~ l q h t  Lengths: Left Channel Rlghr cocff conti. mpan 
9355.37l0020.46 570 100 4 3 0  .1 . 3  

CROSS SECTION RI-R: ~azadlsa wash 
REkCH: Reach 1 RS: 1-37 

INPUT 
DeScripLlon: I.#, 

l,annfng'r n Values nm- 3 
St* n "a? S-i i  n V a l  s i a  n V a l  

9347.73 ,055 9969.12 .G310057.73 .05i 

~ a n k  sta :  left ~ q h t  ~sngthr:  eft channel ~ i g h t  coeff comrr. cxpan. 
9969.12100Si.73 390 35Q 320 .I . 3  

CROSS SECTION RIVER: Paradise Wash 
REACH: Reach 1 R5: 1.21 

INPUT 
Desc<ipiion: 1 .21  
sracim ~ l e v ~ t i o n  nata n m -  22 

S t a   lev Sta Elm S t a  E l e v  Sra Elev  ste slev 
9421 1784 9440.23 1180 9538.,2 1780 9595.38 1182 9618.31 1782 

9801.74 1780 9802.59 1780 9835.89 1780 9836.4e 1780 9B71.07 1782 
9886.63 17EL 9977.68 1780 9981.61 1 1 7 8  9383.14 1775 5988.45 n 7 6  

10013.85 177610020.25 177810020.6 177910036.Z4 117810106.85 1180 
10131.31 118210206.15 17Et  

nanningms n veiuas nm- 3 
St3 . Val st* n Val * fa  n ".I 

9421 ,055 9983.14 .03 10020.6 ,855 

Bank 5ta: Lefr Right Lengths; Left Channel Right ht~oetf cant,. srpan. 
S983.34 i002P .6  400 440 450 . i . 3  

CROSS SECTION RIVER: Paradise Wash 
REACH: R ~ a c h  1 RS: 1.11 

INPUT 
De3cliption: 1.12 

Station E l e v a f ~ a n  Data 
St1 Elev 9 t a  

9323.43 1782 9323 4 9  

nm- >3 
E l r v  5 t a  
1182 9334 1 9  
1178 9546 2 
1178 9701.63 
1776 99El 99 
hBOlOVB4.32 

E l c v  St. 
1780 93341 29 
1176 9517 35 
,718 9164 a3 
117110002 99 
1762 



9321.43 - 0 5 5  9943.46 .0310023.31 ,035 

Bank Sra: Left Rkght Lengths: Left Dldmel R q h t  Coerf ~ontr. ~xpan. 
9943.4610023.3L S O  420 410 .I .9 

CROSS SECTION RIVER: Parldl3e *=ah 
RUVLH: I(eaeh 1 RS: 1.04 

lYPUT 
Dersripflm, 1 04 
Station NeTat lon Data num- 13 

str ~ l c v  sta Elsv st* Elev scs ~1.v st. n c v  
9371.4ri 1778 9371 87 1778 9547 56 1774 9541 64 1174 9616.69 1 1 7 4  
9618.18 1771 9132 85 1772 9981 5 1772 9991 67 177010013 58 1770 
10029.11 177210053 67 177610108.42 1778 

Bank star Left R l q h ~  Len9rbs. Lefr Channsl R q n L  Cmeff Ulnrz ~xpan. 
9985 510029 11 500 400 3, 1 .3 

CROSS SECTION RIVER: P ~ a d l 8 ~  Wash 
RERCH Reach l 8%. 0.95 

INPUT 
Des.cIfp~lon: 0.95 

SLatlen EIFYatlon Data n m -  13 
sta ~ l c v  5ta E I P ~  sra zlrv s t a  ~ l s v  sra E I ~ V  

9590 3 1714 9190 4 1'74 9688 06 1772 9688.13 1772 9981 32 l712 
9984 49 1710 9986 77 176810001 77  176610019 7 8  176610036 61 1768 
10070 19 177010159 61 177210292 27 1774 

Bank Ira l e f r  wight lengths: left Channel Rlghr Caeff contr  ~ x p a n  
999*.4410070 19 250 2,s 310 1 . 3  

CROSS SECTION 
RERCH: Re-ih i 

tarlo" Elevatlen Dace nm= 11 
5 i a  Llev Sta Elev Sia Eiev 5ca E i e v  SLa Elev 

9552.26 1772 ?sF;.~s ,772 96nu.11 1 7 7 0  9921.21 1170 9961.01 n 6 5  
93@5.2i l7t41000?.5i 176010018.il 176610021.69 176510163.09 1776 

10210.38 1??2 

CROSS SECTION R T V Z P .  Psradlse Wash 
RERCH R.ach 1 RS' 0 8 0  

INPUT 
Ue$cr1Diion. 0.8 
SLoElon Fleuatim Data nun- 10 

Sf@ EleV St. Elev S m  Elev 5La Elev Sra Clev 
9593 82 176s 9616 26 h 6 6  9785.49 1766 9982.14 1764 998% 01 1762 

10010.62 i7U10020 71 1764 10101.6 176410291.13 1766 10321.7 1168 

Mann1nq.s n Valves nm- 3 
Sta n Val 5ra n Val Sra n Val 

9593.82 053 Y982.1P .0310020.71 .OS5 

Bank %fa: ~ e f f  Rlghr ~engrhr: ~ e t t  channel n l q m  
9981.1410D20 71 420 350 330 

CROSS SECIION RIVER' Paradlire Wash 
R W H .  Reach 1 RS 0.72 

INPUT 
Dercnpnon: 0 72 
Station Pievation Data nvnr 17 

St. EleY Sca Elev Sfa Elev S f a  
9396 1766 9427 17611 9 0 3  I762 9526 
9682 1760 97211758.5 9758 1760 9796 
9978 1760 9988 1758 10012 1758 10016 
10106 6 iQi4l 1766 

nannlnq's n Val"- nw- 3 
Sta  n Val sra n *a1 sta n val 
9396 ,055 9978 03 10018 ,055 

Bank Sta .  Lefr ~ l g h t  Lengths Left Channel Eight cosff conrt ~ x p a n  



S378 10018 400 a2. 

CROSS SECTlON RIVER Paradise Hash 
IEMR. Reaoh 1 RS. 0.62 

El*" 
1758 
h 5 6  
,754 
1762 

Bank S t a .  Left Right Lengths Lefr Channel R w h t  
9967 10031 420 450 160 

CROSS JECTIOW RIYeR Paradise Wash 
REACH Reach 1 Rs' 0 53 

INPUT 
DlscrrpLlon' 0 53 
station  levat ti on mra n m -  10 

Sta 618v sra Elev  fa clew st* 
9511 1T5B 5574 1156 9729 1756 9976 
10018 1750 10028 1752 10099 1151 10115 

Maonlog's n valves n u -  3 
ara n Val st* n vai sta n val 
9511 055 3976 .03 10028 055 

Bank st&. Left Right Lengths. Left channel ~ z g h f  
9976 10028 471 495 100 

CROSS SECTIOD 
RPRCH: Reach 1 

r t a t G  ~ i e v a r ~ o n   eta om- 14 
Sf- EleY S t a  Elev I i a  Elev St. 

9603.04 1752 96B2.2? 1750 9992.46 1'4B10001.9E 
l'lU19.54 li481UG2E.31 l?49101:2.71 17491OlUS.67 
1 4  114610119.52 lilS10159.l2 1750 10170.1 

nank 5ra ~ e f i  ugh: lengths Left channel u g n t  
9992.4610028.31 500 450 380 

C10SS SECTIW RIVZR Parndlse Paah 
RUC% Reach 1 R5 0.34 

INP'J: 
Deecrlptl3n. 0 . 3 1  
5tstl0n 6leualron DaFa mum- 13 

5 t a  Clev S t a  Elsv SCa Elev 5C. 
9719 69 1750 9112 57 1748 9799 65 1146 9969 75 
10012 01 17<410014 83 174410013 32 111610188.93 
lli91 88 174410324.22 17'16 10351.7 1150 

"an"l"g.I n valves nu- 3 
st* n "a1 sta n Val st. n val 

9 7 4 9  69 ,055 9969.15 .031001P.B3 ,055 

Bank S t *  Left ~ i g h t  ~engchs. left channel ~ i g h t  
9969 7510014 83 290 300 31 

CROSS SECTION aIYeI(. Oarldlse Wash 
W C B .  Reecn 1 RS' 0.28 

1NPVI 
Cescrlptwn: 0128 
SLatfon ElevsLlan Data nu= IP 

S t a  Elev st8  lev sia  lev st& 
9761 1146 9780 11414 9817 17a2 9891 
9962 1740 QSPl 1 10008 1138 10017 
10151 1714 10229 1143 10243 h l 4  ID289 

Elev S t a  Elev 
1146 ldUC7 1746 
1748 11113B.9 1136 
1752 

Elev sfa Elev 
1740 9974 1142 
h 4 O  10038 1742 
1746 

nannmg.s n Valuer nm- 3 
St1 n Val Jta n Vll Sta n V a l  

9761 ,055 9914 .03 10038 (155 

Banl  Sta Left Rlght Lenqtha Left Channel R q h f  caeff contr ~ x p a n  
9974 10038 550 550 $50 1 .3 

CROSS SECTION 
lUICn: Reach 1 



.New 
hescrzptian 0 17 
CTaCion L l e v s ~ x O n  Data n w  I2 

S t a  Elev S t a  elrv sca E l e v  ~ r s  1 sra ~ 1 . v  
9957 91 l?SO 9974 5 1  173e 9980.3 173210001.82 113210022.71 1734 

10084.24 173610128.49 173810121.51 113810511.08 173610520.92 1136 
10528.63 173~10535 83  n 4 o  

mnnlng'a n value* n w  1 
5 t a  n Val sta n V a l  Z f a  n V a l  

9957.91 ,055 9974.51 0310022.71 055 

Bank st.. L e f t  Right  Length.' Left Chennel Rlpht c o ~ f d  contr ==pan 
991a.5110022 71 225 225 200 .I . 3  

CROSS SECTION RIVER' Paroid1.e Yarh 
RUCH Rearh I R 3  0 13  

INPUT 
Derrrlptlon 0.13 
5tat~en Elfveflon Data n w -  8 

st* € l e v  S t a  Elev  fa E l r v  ~ r a  61.v st.  lev 
9952 T I  1738 99 9978.41 1734 9988 85 171210019 25 17321000.54 1734 
10172 I 1736 10543.1 n3610552.61 1738.99 

Bank sta  Lefr Right Lengths Left Channel Right coeff Conrr. sxprn 
997L 4110041.54 425 390 a65 1 3 

CROSS SECTtoN RIVER. Paradize Wash 
REACH. Xesch 1 RS 0 04 

M""ing'5 n Valves ""mi 
Sta n '?a1 5 ~ s  n V a l  sta n v a l  
3619 .055 9970.15 .3310032.:2 .055 

9enk sia: Lafr R i g h t  ~ e n q t h s :  L~L: channel  ~ i g k t  c ~ e f f  c0nrr. rr. 
9970.1510032.22 0 0 .1 

51-1M4R'i OF N M ~ N I N G ~ S  R Y ~ ~ L U F S  

Rxver Desert ~ l l i r  was 

Reach Liver St* n l  



Reach 1 
Reach 1 
ueech 1 
Reach 1 
RCeCh 1 
R-nch 1 
Reach 1 
R.mch 1 
Reach 1 
Red& 1 
Reach 1 
Ralch 1 
Reach 1 
Roach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Re*ch 1 
Reach 1 
Reach 1 
RElCh 1 
RF.Ch 1 
Reach 1 
Reach I 
Reach 1 
Beach 1 
Reach i 
Reach 1 
Reech 1 
Reach 1 
Reach 1 
Reach 1 
Reach i 
ileerh 1 
Reach 1 
Reach 1 
Leach 1 
Relch 1 
Reach 1 
RBaCr. : 
Reach . 
Reach 1 
Reactl 1 
<each 
Reach I 
*each : 

Reach 2 
Reach 2 
Reach 2 
Reach 3 
Leach 3 
Beach 3 
Leach 3 
Reach 3 
Reach 3 
Leach 3 
Reach 3 
Reach 3 
Reach 3 
Reach 3 
Reach 3 
Reach I 
Reach 3 
Rasgh 3 
Reach 3 
Reach 3 
Reach 3 
Reach 3 
he.,& 3 
Reach 3 
Reach 3 
Reacn 3 
Reach 3 
Reach 3 
Reach 3 
Reach 3 
Reach 3 
Reach 3 
Reach 3 

R1ver:Pazadlsa Waah 

Reach River Sf .  



Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 

Reach 1 
Reach , 
Reach 1 

Reach Rzver eta. 

Reach 1 0.99 
REnch 1 0.40 
Reach 1 0.21 
Reach l 0.72 
Rcatn i U.XP 
Leach I 0.56 
Re& 1 0 .48  
Reeh  1 0.4U 
Wash 1 0 . 3 8 6  
beach 1 0.3 
R e ~ e h  l 0 .22  
beech 1 a.13 
Reach I 3.09 
Reach 1 ? . 3 4  

R*.ch 1 
Reach 1 
Raaeh I 
Reach 1 
Reach 1 
Read? 1 

%each 1 
Relch 1 
Reach 1 



Reach 1 
Reach 1 
RI.Ch 1 
Reach 1 
i le -h  1 
WaCh 1 
Rclch l 
Reach 1 
Reach 1 
Reach 1 
Reach 1 

R e m h  1 
Reach I 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 3 
Reecb 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
each 1 
Reach 1 
Reach 1 

Reach 2 
u=a'casn 2 
Reach 3 
Re9Ch 3 
Leach 3 
Reac'i 3 
Reach 3 
Reach 3 
Reach 3 
Reach 3 
h a c h  j 
Leach 3 
Reach 3 
Reach 7 
he%"' i 
Leach 3 
xeech 2 

Lea& 3 
reach 3 
Reach 3 
Reach 3 
Reach ? 
Reach 3 
Eearh 1 
Reach 3 
Reach 3 
Reach 3 

RIYex: Paradis* 

Reach 

Reach 1 
Reach 1 
Leach 1 
Reach 1 
neecn I 
neacn 1 
Reach 1 
Reach 1 
%each 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
reach 1 
Reach 1 
Reach 1 
RcaCh 1 

Wash 

Rlvsr S t a .  L e f ~  Channel ~ighr 



S W Y  Of CQNTBACTION RNO EXPlWSlOII COEFFICIMTS 
River' maart  ills was 

IILHC~ Elver sta. conrr. ~xpan 

R i v e r .  lipache wash 

a a c h  River S L ~  cent,. ixpan. 

Reach 1 
ReOieh 1 
Reach 1 
Reach 1 
%eat, 1 
Reach i 
Reach : 
Reach i 
Raac'l I 
Roach 1 
Reach i 
eacn 1 

l each  . 
Reach : 
Reach 1 
Reach : 
Redc'I 1 
Reqch 1 
Reach I 
Reach : 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
RiCLCn 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach i 
Reach i 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
React1 I 
Reach 1 
Reach 1 
milch 1 
RMeb 1 
Reach 1 
Reach i 
Reach 1 
Reach 1 



Re=" 2 
W C h  3 
Reach 3 
Reach 3 
Reach $ 
wach 3 
Btach 3 
BO*ch 3 
Ream I 
RWCh 3 
Ream 3 
Reach 3 
Ream 3 
Re.ch 3 
Reach 3 
Reach 3 
Reach 3 
R B I C ~  3 
Usach 3 
Rssch 3 
React 3 
beach 3 
Ream 3 
math 3 
Rarch 3 

aeain 1 
Peach I 
meacb 1 
ma:> I 
Redah 1 
Beech 1 
Reach i 
beach I 
Mach 1 
Peach 1 
RPdCh 1 
Xeeeh I 
hessb 1 
Reach I 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Beach 1 
Reach 1 
Reach 1 
Reach 1 
Seicb 1 
Maoh 1 

P c o f i l e  0uip.L Table 

Rlver 8srch r l o ~  Area Trrp width TreMe w Cbl 
11t1 

8.71 134.87 64.13 0.91 
7 S4 252.52 230 77 9.98 
5.21 426 74 719 57 0 . 8 3  
B 64 159.91 95 76  0.89 
7 26 151.37 91.11 0.81 
7.11 2211 8" 2 2 1  37 0 8% 
7.43 216 1 9  168 28 0 91 
7.15 237 4 9  225.05 0 .80  



Paradise Wash Reach 1 
Poradi2e Uarh Xemch 1. 
Paradise Wash Reach 1 
~aradxse wash %each 1 
Paradls~ U.S~ Re.ch 1 
Paradlile *ash neaeh 1 
Paradxae wash RDach 1 
Porad2.e Wash Peach 1 
Paiadlre W15h Reach 1 
PlradlsE Yarh Reach 1 
ParDdlre wash ~ ~ a c h  1 
P5ridl.e wash e a c h  i 
PITldiP. wash Peach 1 
Paradise Wash Reach 1 
PaIldlSr wash &.Ch 1 
~diradi$e Ram ~ e r c h  1 
Parldlde Wash Reich 1 
Psradlse wash *each 1 
apache wash  each I 
AtrOcht Wash Reach 1 
Apache Wash Reaclf l 
&ache wash *each 1 
*ache wash Resch 1 
apache wash Reach 1 
Apache Uaah Reach l 
~ n a s h o  warb aeacn 1 
Apecne wagh  each i 
Apache Wash Rcnch l 
APLPsChP W..h Reach 1 
Apache Wash Reach 1 
ApsChe Wash Reaih 1 
Apache larih Reach 1 
Apache Hash Reach l 
Anache Warh Reach 1 
avache wash Reach 1 
A P ~ C ~ P  W8.h React. 1 
hcache Hash reach : 
AP*Ch* W.,h Reach 1 
Apache lash Reach 1 
Apache wash Reach 1 
apache "Issr iierca 1 
AP"he *ash iteach l 
Apache Wash Reach 1 
Apache Was- ReacP l 
Anache *as\ React. : 

apache Wash Reach 1 
?sacbe Nesh Reach 1 
Apache uara Reach 1 
*ache Wash Leach 1 
s*.che sash Reach I 
Poiche Varh Resch l 
Ppazhe wash Reech 1 
&Perhe wash ~ e a c t .  1 
Apacha Wash Reach 1 
AP-che Warh Rcaci 1 
hpacne Waa'i Reach 1 
Apache Wash Reach 1 
ap-ch. Wash Reach : 
haache wart Reach l 

lipacne *ash Reach l 
Apache Waah Rrech 1 
m c h e  wash Reach 1 
**=he HaSh Reach 1 
Apache Wash Xaach i 
Apache Wash Reach 1 
Anache Wash Dsach 1 

Apache Wash Reach l 
apache wash Raaeh 1 
Rpeche Uaah Reach 1 
apache Hash Reach 1 
*ache mash Reach 2 
apache Wash Reach 2 
Apache weah Rcash 2 





program defaulted t o  crlC,cal depth. 
RIVCI; Desert ~ 1 1 1 3  "as ~racr:  ~ r e c h  1 8s: 0 .  ~rofiie: 10-year 

narning:~hr m e r p y  equarlon could not be balanced vithrn the rpeclc led rider of iterations. TM program ured critical depth 
for the ".ZBI I"I<.C. and continued on With Lh. cal~ulhtionr. 

Wnmlng:Di",ded flow computed for fnia cr~rr-s.cLion. 
w n m ~ n g : ~ h e  conveyance r a t l o  lvpsfrsan conveyrnce dlvfded by downstream conveyance1 is less than 0 . 7  or grearer than 1.4. 

rhls  may indicere the need for additional rro3a rcctionr. 
Yaraing:Ihe energy 1o.r war greater than 1.0 f i  10.3 m1. between the current and previovs crorr recfxon. Thl3 may indicate 

ths need tor additional cross sections. 
warn~ng:~~rlng me standard rrmp itecari~ns. when the saaumad water aurfsc= *as set equal t o  crirlcal depth, the calcvlared 

varer surface came back below critical depth This Ind'care. Lh.T there is not a ".lid subcrit,cai answer. The 
PI04IMI def.YlrEd 10 Critical depth. 

RIVel: Desert Hills Was Reach: Reach 1 RS: 0.09 Profile: 10-year 
Yarnlng:Ihe veloclLy head haa changed by more Than 0.5 ff 10.15 mi. This nay lndicare the need for additional crorr aec~ions. 
warning:The conveyance ratlo (upstream conveyance divid~d by dovnsrream conveyance) l a  less rhan 0 .1  or greater rhsn 1.4. 

This M Y  indlsatC the need tar additional cra.8 sectlonr. 
River: DcaerZ Hilla Wall Reach: Rcash 1 RS: 0.04 Profile: 10-veer ~ ~ ~ - - ~  

~ , - -~ 
warning:me convryanca ratio ,upstiean conveyance divhdcd by dovnstrom conveymse) is less than 0 . 7  ox greater than 1 . 4 .  

T ~ L S  may indlcaie the need for additional cross secrlan.. 
warninq:~he energy lass was greater thm 1.0 ft 10.3 ml. between the currcnr and previous cross sect~on.  his may ~ndlcafe 

the need for ndditxonal cross sectiana. 
River: m c h e  Hash Reach: Reach 1 8 5 :  8.02 Profile: 10-year 

warninq:~he energy equsilon could not be balanced vlrhin ~ h c  specified ~unber of iterations. ~ n e  program used crlt~cal depth 
for the vater surface m d  continued on vlLh the calculailona. 

Warninp:Divided flov c~npvred for this cross-section. 
Wsrning:lhe energy loss was greater than 1.0 f r  10.3 .I. beteen the current and prevlove cross section. ~ h i a  may indicate 

fhe need fcr additional m o s s  lecfionr. 
Uarning:Duirng <he standard step ireratlons. when the asrmed water ourfacc was set equal to i-rliical depth, the cslsvlated 

w a f e r  rurface cane back below critlsal depth.  his Andicatel that thare is not a valid rvbcrltlcai answer. a he 
program d e t r v l t e d  to crlrlcal depth. 

R:rer: Apache sash Xancb.: Reach 1 RS: 1.98 Profile: 10-year 
Warnlng:The energy equerlon could n o t  be balanced within rhe rprcltled number of iterations. The proprm used critacal depth 

:or the water surface and continued on n t h  the calculailons. 
worning:~he energy 105s was grearcr than 1.0 ff 10.3 m1. between the current and previovs cross s e c t m n .  Tnle may indlcaie 

the need for addltlonai cross secrions. 
~arn~ng:hirlng the  standard step lrerarionr, vhen the assumed water surface was s e t  ewal to crirlc.1 depth, the calcu~~red 

water  surface came back below critlcsl depth, r h ~ r  ~ n d ~ c a t e s  that there i s  nor s v a l i d  rvbcrl~lca~ anauor. 
*iogi*r d e f a u l t e d  to cr;t>ca, depth. 

Rlver: Apache Werb Reach: Resch i RS: 7.89 Profile; lo-year 
liarning:~ne energy e q u n i ~ c n  cmuld nor be balanced virnln th. rpeclfled nunber of iterations. i he progra. ured critical depth 

fcr the ware; surface snd cantlnued an with the celsulat~ons. 
narning:~ne e n e r g y  lass war w e a r e r  rhan 1.0 t t  10.3 rl. bervcen the current end previous c icos  secilon. rhzr may lndxcare 

m e  need f,; add~clsnal cross rectionr. 
wa~zlng:uurlng tne siandard step Iterations. vhen the as.iwoed water rurface war ref equal t o  cr~ttcai depch, the calculated 

r a t e r  s m f a c e  came b a c ~  below crir~cai dapth. ~ h r e  indicates Chat there 1s not a val;d subcr~ticel answer.  he 
Frcgral derailzed LC criLlcs1 deprh. 

P L r e r :  ipa;be i 2 i . i  Xen;?: heacn : R6: 7 . 8 4  Pzafiie: 10-yea: 
warr.mg:~he energy e q m n a n  c c u l d  not be balanced u ~ ~ h r n  ?he specifled number of xierarions. ?he p r ~ g r a n  used criric.~ depth 

for :he w i r e r  sur:ace and continued on v l f h  the ~alculat~oar. 
k.crr.~nii:?he i~nveiirle ri.:;c (upstream conveyance divlded by downsrream conveyance) 19 less rhan 0.7 or greater than 1.4. 

:his ma? lndliare r h e  need far additional cross s e r r ~ a n s .  
warxng:?he  enera, isss ues greeter than 1.0 ft 10.3 m i .  between the current and prevxour cross se-czon. ~ h 1 s  may ind>care 

tne need f c r  addlnonel c r o s ~  sections. 
w~rninq:nnrrng :he srandlrd STSF lierai~ons. vhen the asrmed wa:er surface was rer equal t o  cr2~;cal depth. rho calculated 

w a ~ e :  surface came back beiav cxliicai depth. ~ h ~ r  xndicates rhac there l a  not a val~d nubcrii;cai answer. me 
pxoqzam d e t a u l r e d  LO critaca1 depth. 

Pluer: -%;he Wash iea:!,: Peach 1 RS:  7 - 7 4  Profile: 10-year 
warn;nq:~he energy equafion could not be balanced rl~hin the specified nunber of irerationr.  ha program used sritlcDl depth 

f o r  the hater surface an* continued gn With the crlcularionr. 
Warnlnq:Ihe energy l o s ~  Mas greater than 1.0 tt 10.3 ml. between the current and prevlovs cross sectlor,. This may indlsare 

Lhr meti for sddlrional cross rectlonr. 
narn~ng:~uring m e  standard s r e p  iretatlons, when rhe asswed varer surface was s e t  equal to c i ~ t i c a l  depth, the salculated 

waxer ru:face same bacr below srlrical depth. rhia i n d ~ c a t r s  that there is nor a valid nubcrlilcal ansuex. rhe 
program defaulted r a  criricll depth. 

RlvOr: Apache Wash Reach: Leach 1 RS:  1 . 6 5  Prafile: 10-year 
w a m l n g : ~ h e  energy rquarlon could not be balanced within the specifled nwobei of iterations.  he program used crltlcal depth 

fox the usre* rv rcace  and cantLnued on WlLh the calculsflonr. 
wamxnq:~he energy l a a s  wax graaier than 1 . 0  ft 10.3 nl. between the current and previous cross s e i t l o n .  Thlo may indlcare 

the need for sddirlonal cmss recrions. 
warnlngi~~rinq the standard step rteratlonr, vhen the assumed ware= rurfsce war asf ewal  ru crirlsai depth, the calculated 

water surface cane back below critical depth. ~ h i r  indicacer rhar there is not a val~d subcritlcal anaver. a he 
P I O ~ ~ L ~  defaulted to critical depth. 

Rlver: Apache Hash Reach: Reach 1 RS: 7 . 5 5  Profile: 10-year 
uarn~nq:~he energy equation could not be balanced w ~ t h l n  the rpeclfzad nvober of itararians.  he program "red criticai depth 

f0T the varer rvrtase and conllnued on Wifh the calc"l.L~ons. 
Warnlng:ThC energy loss was greater than 1.0 f t  10.3 a,. betreen the cu.rent and previous cross section. Thl. may in.,ic.te 

me nrao for additional cross aecrienr. 
warn~ng:~ur~ng i t le  sxandard step I t e n t i o n r ,  vhen the aoavmed uarer surface was set equal to c r l r a c a i  depth, the calculated 

uarcr rurface cane back below critical depth. This zndicates that there is not  8 valid rubcrit~cai answer. The 
pmgram dafaulted to critical depth. 

Rlver: Apache Wash Reach: Reach 1 R5: 1 . 4 6  Proflit: 10-yaar 
Warninq:The energy eguarron could not be balanced rlthin the specified nunber of ~teraflono.   he program used crarlcai depth 

for the water surface and contlnved r ~ n  rlth the calculatrana. 
wazn1ng:~he energy loss war grcscer than 1.0 I t  10.3 m1. between the current and previous cross section. =his may indicate 

rhe need for addlrianal c r ~ r r  accrionr. 
warning:puring the srsndard step itefstlona, when the assumed water rurface war se t  equal LO cilrical deprh, the calculated 

water rurface same back below critical depth. ~ h i a  indicates that there is nor a walad subciitical ansvei. 
program defau1L.d ca criilcal depth. 

Rluer: Apache Wash Reach: Reach 1 RS: 7.36 Profile: 10-year 
warn1ng:~he energy eqvaiian could not be balanced vlihin the apesif~ed numer of iterations. ?he pragza.  u3ed czitica~ depth 

for the r a t e r  surface an6 continued an ulth the calculitxons. 
Uarn~nq:The velocity head has changed by more than 0.5 f r  10.15 ml. This may indisara the need for addlrional cross rectxons. 
~arnlng:~he energy loss w a r  qrsarer than 1.0 ft 10.3 .I. between the cvrrenr and previous crass recrlon. ~ h i r  rrmy indicate 

the need fez additlanal croas sections. 
~ a r n l n g : n u z m g  the ~rendard step iterations. vhen rhe assumed rarer surface rsr ILT equal to C I L ~ L C ~ I  depth, the Ea~cv~ated 



*afer surface c a m  back below critlci.1 depth.  his indicafsr that there ir not a valid subcritical ansrex. The 
proqtam detl)YlfFd t o  ciiflcal depLh. 

i i v e z :  Apache Mash Reach: Reach 1 RS: 7 . 1 8    re file: 10-year 
narnrnq:mc velocity held has chanped by more than 0 . 5  ft 10.15 m,. This may indicate the need for additl~nal ccosa secixonr. 
Uamin9:The energy 1006 was q~lrsatec rhan 1.0 ft 10.3 mi. between the current and nrevious cross recrim. T h ~ s  m y  indrcare 

the nsed for additional c r o e ~  section*. 
River: lipsche Wash ~cach: ~cach 1 s :  7 .17  Profile: 10-y+rr 

wsrning:me energy equation eon15 nor he balanced wirhxn tho rpccfficd n-r of ireratxona.   he proqra. "red critic31 depth 
for the rarsr lvrfaca and conrinved on r i t h  the calculations. 

*arning:~ha energy loss was .=eater rhan 1.0 fr 10.3 m i .  between the current end praviaus crosr aect~on. ?hlr mny Indicate 
the need for addif~onal cro3s sections. 

narning:mring the standard step iterations, when the asruaed ra ter  rurfsce r a o  set cqu.1 t o  critical depth, the c a ~ c ~ ~ a t ~ d  
water surface came back bela* crirlcal deprh, Thia indicate* that  there i r  not a valid subcirrical anewer. a he 
pzwrarn deftinired to critical depth. 

Elver: Apache Wash Ressh: Reaoh 1 RI: 7.08 Profila: 10-year 
warning:~he anstpy lora war greater than 1 . 0  ft 10.3 11. berrcn  eh- current and prevzouscr~ss section. ~ h i o  may ilidlcars 

the nssd for addrcional crera lectionl. 
River: Apache Yalh Raeh: Reach 1 115: 6.96 Profile: 10-year 

waxnxng:lhe energy loss war greeter chan 1.0 St 10.3 m i .  between the current and previous cross rectxmn. rhls may ind>=*te 
rhe need for additional c r o s ~  sections. 

Elver: Apache Xarh Rerch: Reaoh 1 RS: 6.9 Profile: lo-yeax 
Warninq:The oneigy equation could not bc ba1anc.E virnin th? specified n w e r  of ireretima. The program used sr~tlsal dapih 

far the u a c e ~  aurfa~e and continued on rich the ealcula~ions. 
Yaxnin9:The energy loss uaa g r e = ~ =  rhan 1.0 ft 10.3 nl. between the cvrrsnt m d  previous srolis laction. mi. nay indzcate 

the need for additloha1 =rasp sesrrans. 
warniag:~~r~oq me standard step irerarlona, when the assuaed rarer surface -a. s e t  rqval t o  oritism1 dapih, the s a ~ ~ ~ l ~ r ~ d  

uarer aurfsce same back below cr~fic-1 depth.   his indicates that there i a  not s "slid aubcrltlcal ansuer. me 
pro9zan defaulted fa  crLt ,ca l  depth. 

Rlver: kpache Wash Reach: Reach 1 1 8 :  6 . 6  Profila: 10-year 
Warnln9:'IDe energy eqvaman cwld not ba balanced viChln the sp-cified nunbcr of iterations. m a  program usad cri'tlcal depth 

for the vatsx  rortace qnd continued an with the calcuiarionr. 
narning:~he energy loss ran greatax than 1.0 ft 10.3 nl. hervssn the current and previous cross section. ?his may indirare 

the need far additional crop3 sect loor .  
Wamlng:DU:inp the standard step rtersrionr. when the as3wed "ace= surface war set equal t o  critical dcp~h, the caicuiaced 

water surface cane back below critical depth. This zndicates t h a t  rhere Is nac a ralzd aubczitical sns*e~.    he 
pr'lgram defaulted 10 Critical depth. 

hlver:  kpeche Wash Eeaoh: Reach 1 i s :  6.71 Profile: 10-year 
Wainlnq:The energy 1 0 ~ 4  was wearer char. 1.0 f: 10.3 nl .  between the  current and prsvleur cross section.  his may xndlcate 

the need fer  additions: crosa section.. 
Elver: Apache Wash Reach: Reach 1 RS: 6.63 Profile: 10-year 

W-rnxngi~he energy equation could ndt be balanced wichm the rpecified number of icerarions. m e  progialn used ciitlcal depth 
f o r  the water surface and sonirnved an With the Calculafionn. 

Ilacnln9:The enezrj loss w a r  grmrle: tnan 1.0 ft lo.? m i .  b-rueer, the currani and previwr ==ass se'ction.  his may indicate 
the nee* frr addrtlonei zross aecrrons. 

Weinlng:nurxng the standard siep i terar lona.  when the assumed v a ~ a r  surface was set equal LO critical deprh. the 
war-r surlazs cene hack below crlrical depth.  his indlcaies tha: rhere i s  n o t  a valid suDcriticn1 answer. me 
yrogiar defaulted r; zrlriza? depth. 

?hue:: Apache wash reach: Reach 1 1 5 :  6 . 5 6  Profile: 10-year 
Warnm?::he =nerT) equation covld nor be balanced withlr the specified num+.e: af iterations.  he proqram selected the vater 

~ u r t a c e  char  had rhe l e i s t  amount of error berueen canpuked and eaaumed valuss. 
Waning:?ne v.loc~fi. head has changed b? more than 0.5 fi 10.15 m 1 .  rhis aa? rndlca'e the naed tar  addtrlenal crass secii~ns. 
Wamlng:The e n e r n  loss uaa greiirer the:. 1.0 f e  10.3 n!. between the curxeat and pievious cross sectlan. ~ h l s  may indicate 

the need i a i  addiriDna1 crass secrlons. 
Walnlng:During me arandiid are* Ireznrlaos. when the a$suneb water surface was set  equal to critical depth. the caicuiared 

warex surface cane bacC belor critlcal depth. Thin lndicatss that there 1. not a valid subcritical answer. ~ h c  
nioOcM *efaul:ed i o  ;rzti.a1 denfh. . . 

River: Apache west. ieach:  each 1 R :  6 . 5  profile: lo-year 
Wirn:nq:~he energy lass was qrearer than 1.0 ft 10.3 mi. batween the current and previmur era-s sectlon.  his miay ~ndicare 

the need for addlti=nal cross srztiona~ ~~~ ~~~~- ~~- ---- ~ - ~ - -  --.... 
River :  h~ache Waah Reach: Xeach 1 RS: 6.43 Psofile: ID-year 

warnlng:~he energy equeilon could not  be balanced vlthin  he specified number of  iteracionr. The program used critlcai depth 
for Zht water ,*rr.ce md continv~d 0"'WiCh the ca1cuiar3ans. 

wa!nlnq:the enerqy loss was greater rhan 1.0 li 10.3 m1. between rha current and ~reviovs ciosr section. ~ h i r  mav ind~cats 
the need for addlrlonal crass sections ~ ~ ~~ 

Warnlnri:Durlng m e  standazd step zferatroni,  vhen the arrvned water surface uar set equal LO critical depth. the calculated 
water surf.ce sane back belw critical depth. This Indicates that there i r  nor e valid ruhcrirrcal answer. a he 
progr- dccavlced t o  crirlcal depth. 

Rivex: Apache Wash Mach: Reach 1 R3: 6.32 Profile: 10-year 
warningillhe energy loss was qrtarer then 1.0 ft 10.3 m i .  between the current and previous cxors section.  his may lnd~caie 

the nsed far addit1on.l croa~ n c t l o n s .  
R I Y e f :  Apache wash Reach: Roach 1 RS: 6.25 Profile: 10-yeqf 

warning:~he energy squarlon could nor be balanced uithin the specified number of iterations.   he p r o q c ~  used critxcal depth 
foe the water surface and cdntlnued on with the caicuiationa, 

W&rning:~he mergy 103s was greater than 1.0 ft 10.3 ml. between the cvrrenr and previou. crass socrion. This nay indicsce 
the need for additional cross seciions. 

Warning:During the standnrd step iteration*. vhen the assme6 r a t e r  surface r a s  r c r  equal to critical deprh, the calculated 
water surface c-e back below crlcical depth. Thia indicates that there is not r valid subcritical answer. T ~ L  
program defaulted t o  critical depth. 

Rlvei: *ach~ V i e h  Reach: Reach 1 RZ: 6.16 Profile: 10-mar 
warning:~he energy equation could not bs halanced uithin the apscified -ar nf iterations.  he program used critical deprh 

toz the ~ a f e r  surface and continued on ulrh the cslcularionr. 
~arninq:~~uided flaw coaputed for this croar-section. 
warnlnq:~he energy loss war greater than 1.0 ft 10.3 m i .  between the current and previou* errs. section. ~h.5 may indicate 

the need tsr additivnal crors sections. 
Uarninq:~uring m e  standard rtcp ittrafion=. vhen the assumed wster surface was rer  equal t o  critical depm, the calculated 

water =orface came back below critical depth. Thla iDd1cat.S that there is nor a valid eubcritlcal mwer. ~ h c  
proqrw defaulted to criLical depth. 

Bluer: Apache Wash Reach: Reach 1 RS: 6.09 Profile: 10-y=ar 
Warnxng:~he eneiqy loss was greater rhan 1.0 ft 10.3 nl. between the current and previous cross section. Thxs may ,"dinare 

the osed for additional cross arecims. 
River: lipache mash Reach: Reash 1 RS: 6.01 Profile: 10-year 

Warninq:~ividsd f l w  compured far c h i s  rrosr-ssctien. 
Warning- he convaysnce ratio LYPIZZLM conueyance divided by downscream conveyance1 i s  less man 0.7 or gzcater rhan 1.4. 

?hi= nay md~cate the need t6r addirlrin.1 cross sections. 
Yarning:ihe energy laas was greater rhan 1.0 ft 10.3 mi. between the currmf  and previous cross sectLon. This nay i n d l c a t c  



~ 

1 RS: 5.92 PI$flle: 10-year 
Yarnlng:Dlvlded flow computed f ~ r  fhlr cross-section. 
warn~nq:rhe conveyance ra t lo  lvprtrsan sonuoyanco diuxded by davn.rrram conveyance) 13 le.3 man 0 . 7  or greater  than 1.4. -. . 

? need for addirion.1 cross rect&ons. 
?=eater than 1.0 C t  10.3 m r .  between the current and previous cross sectlor,. This may indicate 

the nee* *or addltiOn.1 cro*. section.. 
River: iipaChe Wash Reach: &each 1 RS: 5.83 Profile: 30-ycar 

*arning:rhe energy equation could n o t  he balanced within the specified n w s r  of iterations. The progra. used crlrlcal depth ..- -... . and continued on with the calsularlons. 
IceaLer than 1.0 ft 10.3 m1. between the current and prevloua cross rectaon. Ihls may indicate 
lil crows sections. 
itep iterations, when the assumed water surface *as set equal to critical depth, the cal~lated 

e came back below critical dapth. ~ h l a  indicates that there 1s nmt s valid subciitisal answer. 
Yli*d t o  ~1itiC.1 depth. 
: Rcach 1 RS: 5.76 Profile: Id-u-ar 

L". ...- ="zLmL* 

Wainin9:The energy loss war I 
The need for additlor 

Warnlng:During the standard : 
water surfac 
program defa 

River: Apache Wssh Reach -~ , ... 
Yarning:lh= energy equation could not be balanced -&thin ths specified n-r ot iterations. Tke progn. used critical depth 

for che wafer surface md canLinued on ~ z t h  the saicu~atzonr. 
nirnlng:~iulded flow computed for this cross-seirtian. 
WarningrThe energy 10.5 was preater rhan 1.0 ft 10.3 nl. berwcen the current and prerioua cross section. T D ~ S  nay lndlcate 

the need far additional cross sections. 
Yarning:Durin(i the standard step iterations. when the assumed wafer surface u.8 .et equal to cri~lcsl depth, the csicuiated 

water surface same back belor czlrical depm.  his indisits. that there is nor a valid subcritxcai answer. me 
pregram defaulted t o  critical depth. 

~ l v e r :  Apache Wash Reach: aeach I RS: 5.66 Profile: 10-yeax 
uarnlng:~ne energy equation could not be balanced uithin the zpecifitd rider of isarationa.  he p r o g r ~  used crztlcal depth 

f o r  the water surface and continued on with the calcu1atioos. 
Warning;Diuided tlov computed for this crass-aectlon. 
Yarning:The velocity head has changed by mare than 0 .5  ft (0.15 -1. ?his may indicate ?he need for additlonai 'cross sec~lono. 
Wsrning:l'he energy loss r a a  gceacer than 1.0 ft 10.3 m i .  berveen the current and pieviaus crass srcrlon. This may ,odlcate 

The need for mddiLlOna1 crass secflons. 
wa~nlnq:~~xlng the standard step itorationr, vhen the assumed water surface was s e t  equal ro criricsi depth, the ca~culated 

w a t e ~  surface came back below critical depth. T ~ I S  lndicater that  rnere 1s nor a valid rubc~irrcal answer. me 
p r o q ~ m  befaulted fo crltlcal depth. 

RlvEr: Apache Wash Reach: Reach I RS: 5.64 Profile: 10-year 
warning:~he velaclt~ head has changed by nore fhan 0.5 fr 10.15 m ! .  ~ h i r  may indicare the need for addirlonnl cross sectlono. 
Warnma:~he energy la== was greater than 1.0 ft 10.3 m 1 .  between the current and prevlour cross recrion. T h ~ s  nay indicate 

the  need far addltxonsl cross s e c t ~ o n s .  
Llver: Apache wseh Reach: Reach 1 RB: 5 . 5 1  Praflle: 10-year 

W3inlng:The energy equation could not be balanced rlthin the rpaclfied nvmber af iterations. The proaim vsed crlricrl depth 
€01 the varer surface and continued an with the ~alcu~a~iona. 

Warninq:The energ! loss w a r  greater than 1.0 ft 10.3 m!. berreen the current and previour cross section. T ~ I S  may ~ n d x ~ ~ r ~  
the need for add~rlanal cross sectxona. 

~aining:~uring the standard step irereiions, when the asrvred water surface was 4.t eqn.1 t o  crirlcai depth, the calculated 
w a r e =  surfeCB came back below crltlcai 3ePth. Ihis indicates chat there i s  mr a valid .ubciliical answer. 
pzugrar defaulted tc crzrlssl depth. 

Rlver: Apache Wash Beach: Reach I Rf: 5 . 4 3  Profile: 10-year 
Ya7nlng:The energy equathan could not be balanced within f h e  specified nvmber of iterarionr. The program "red crlrlcal depth 

for the water  surface and coilrlnued or vlih the ~alcuiationr. 
Wamlng:The energy loss wes wenre: fhan 1.0 fi I U . 3  nl. between the current and previous cross section. ?kzr nay ,ndlcate 

t h e  need f a r  addlclrnal cross 3ec:ions. 
warnznq:i,urlng the standard otep irorarlona, when the assumed water surface war set equal to critical depth. t h a  oaiculared 

water r~rface came back below crltlcal depth. This indicates that ihere 1s not a valid rubcri~ical answer. me 
program defaulted Lo crlLical depth. 

Rluer: apache Wash Reach: Rsach 1 RS: 5.38 Prafllc: 10-year 
W a m ~ n g : ~ h e  energy equasion could not  be balanced within the rpecified nunbe* or ireraiians. The progran selected the veter 

surface that had the least amounr of error berueen computed .nd assumed valuta. 
Uarnlng:ihe energ7 lass w a r  greaier than 1.0 ft 10-3 . I .  between the current and prevlovs cross section. This may ind~car~ 

me need frr  additlanai crosz sections. 
Warning:nur~ng the Srandard atep I rerat&ons,  when the assmed water surface was re: equal LO crlrical depth, the calculated 

water surface cane back belov critical depth. This lndlcares t h a t  there is not a valid rubci~tlcal answer. 
ProqIm defaulted to CIlLicrl depth. 

X l v e i :  apache Wash Reach: Reach 1 i s :  5.31 Proflie: 10-yeax 
uarnlnq:Ths energf equation could nor be balanced uxfhln the npcctfled nvmbcr of lieraixanr. The progrm vsed crifxcal depih  

for the water svifaca and conrlnusd on with  he calcuieti~nr. 
Uarn1ng:The energy losr was greater than 1 . 0  t r  10.3 . I .  berreen the current and prevlaua cross secllon. This nay indicate 

Che need for additlanai cross cecrlons. 
warning:mring the standard step Iterataons, when the asrmed water surface was rer equal t o  crxt~sal depth, the caicuiaicd 

wafer  surface sane back belov critical depth. This indicates that there is not a valid rubcrriical anrwer. 
pzoqram defaulted to CxlzicaI depth. 

River: Rpache Wash Reach: Reach 1 RS: 5.21 Proflle: 10-year 
warn1nq:~he energy equarlvn could not be balanced vfrhin the specified nvmber of iterations. ~ h c  program urcd crlrlcsl depth 

for the w t e r  surface and continued an vith the calc~latians. 
Warning:The energy loss *as greater rhan 1.0 ft (0.3 nl- batween the current and previous cross section. ?his may lndicaie 

the need for addirlonal cross sections. 
Rlver: Apache Wash Reach: Reach 1 US: 5.15 Profile: 10-year 

Yarnlng:The energy equation could nor be balanced within tbe specified number of iterations.  he progisn selected the vater 
surface that had the least amount of error between colnpured and asswed value.. 

warnlng:~he mergy lass was greater than 1.0 t r  10.3 m l .  beiveM the current and previous crorr recrion. ~ h l o  may indicate 
the need tor additlanai crorr .ectians. 

Warning:During the standard step iterations, vhen the assumed water surface was set equal t o  critical depth, me calcula~L~ 
water surface Came back below critical depth. Thia Indicates that there l a  not a valid subcritlcal anruez.  he 
program defaulted to ciltical depth. 

Note: XYIL~PIC ~riCiC.1 depths were found a t  thlr location. Ths critiosl depth vlth the loursf. valid, r a t e r  surface was 
used. 

River: Apache Wash Reach: Reach 1 RS: 5.09 PEofile: 10-yeat 
w*rninq:Thc energy equatlon could not  be balanced within the specified nvmbar of iieratlons. The program "red criiical deprb 

fox rhe water ruifasr and cani~nued on with the calculations. 
Warning:The conveyance ratlo iupstream conveyance divided by dawnscream conveyance! 1s leas rhan 0.7 or greater than 1.1. 

This m y  indlcate th. need for additional crass sect1.nr. 
Warn1ng:Thc energy lDsa was greater than 1.0 f r  10.3 m i .  between the cvrrenr and previous crQrr section, This may lndicafe 

the need for addliionel croal sections. 
WaInLn9:Durlng the rrandard ~ C P  ILcrarlonr. vhen the assumed WsLer rurface war set equal to ccifical depth, the calculafed 

water lurface came back below crltic.1 depth. This indicates Char there 1s not  a valid rubcritical ansuer. me 
program defaulted t o  criclcal depth. 



Note Xultz~le irrftlc.1 depths were found a t  thlr lacetxon The c r i t i c a l  depth rlth the lowest, val~d, rater surface was 
use* 

elver:  Apache Wash Reach: Reach I Re: 5.03 Prsrilr: 10-year 
Yarnlng:The energy =war,-n couid not be balwced within the specified number of itcratians. The progra. used critical dtprh 

ror the water nuiface and continuad on with *he caicu~arra~a. 
WarninD:The anergy loas was Drearer than 1.0 f t  10.3 ml. between the currant md previous cross secfion. mi. nay indicate 

the necd lor  additional =roes sccrioor. 
Wsrning:DurinD the Gcandard sten iterations. when rho asawed uarer surface uea s e t  equal to critical depth. the calmlatea 

W=LOT furface cams hack below crlficai depth. This indicates chit there is nor s valid rubcritical answer. ~ h t  
pmqram defaulted ta critical de~rh. 

Wsmang:The Parabolic swrch nechod failed to con.reige on critical dept'. The pragrg. uiil try ttie crorr rectfon 
slice/=ecant method ~a find critical uepth. 

Rluer: Apache Wash ~each: ~ * a c h  1 RS: 4.96 ~rotilc: 10-year 
Yern2ng:The energy equarxon could not be belanced withlll the  spacified number of iterarions. The progrm "red critical dsprh 

for tne water surraco and csntlnued on w i t h  the calculat~ons. 
Waming:The c-nveyance rario lvpntisam canveyance divided by daunstrom conveyancei is less rhan 0 . 7  er greater than 1.1. 

Thir may lndicatc the need for add%rionrl crass sect~on.. 
Ylming:The energy lass was greater than 1.0 t c  10.3 ml. herreen the c u r a n t  and previous crmss section.  his may indxcare 

the nerd for additlanai crass aeeliana. 
W=rnin9:Durlt1g the siandard s t e p  iter*tlcmr. when *he asluoled vater surface was set equal t o  critical depfh, the cali;uiafed 

water surface came back below crlticai degth. Thir lndrcaieo rhat there is not a valid rubcr~tic.1 answer. me 
prn'i~m defavlred ta critical depth. 

Ilarning:The ParabaiiC raarch method fallad t o  converge on critical depth. rhr prograsi will try the cross section 
slicelrecant merhod re rind critical depth. 

Riser: &ache Wash Reach: Reach 1 RS: 8 . 9  Profile: 10-year 
WarningiThe velocity head har changad by more than 0.5 1t 10.15 m). This may indicate the nasd for add~~iansl cross secrionr. 
Warnin9:The conveyance ratlo IupsTrea. conveyance div~ded by doasirasm conveyance1 is >err than 0.7 or greater inan i.4. 

This may indicare the need for sdditmnal crara sections. 
Warnin9:Tha energy lass uas qiratar rhan 1.0 ft 10.3 m1. between the current and pievlws cro=s oeccian. ~ h l s  may indicate 

the need for addirlonal moss sscli~s. 
Wammg:The parabolic search method failed to converge an ccit~cai depth. The progig. viii try the cross section 

~l~nrseeant metnod to f m d  ciitissi depth. 
River: *ache Waih Leach: Reach 1 RS: 4.82 profile: lo-year 

Warning:Tha ansrqy equatlan could not be baldnced wlthln the specified nvmber of iterations. The pzoqrm used cr~ticol depth 
for the water surface and sonrinved on with fhe calculation.. 

Warninri:The vs1ocl:y head her  changed by more than 0.5 ft IG.15 m i .  Thia may indlcafe the need for add~tionai crass sectlonr. 
ihrnln9:lhe conveyancr ratlo [up-rrcarn canvcyance dlvlded by domarream sonveyancel is 1e.r then 0.7 or greater than 1.4. 

T h u  may i c d l c a r e  the neea far addi~ionai cross sections. 
WarninglThe enersy loss war ilreater than 1.0 ft 10.3 ml. bowpen the currmr and prcyiau= crors s~ction. This m y  indicate 

che need for audlcional cress sectians. 
Warning:Gurmg the sranderd srsP iLeraLi~3. vhen the osr-d vsrer rvrface war aei equal to crlficai depth. rhr calculated 

water  curface tame back below cri:xsl depth. This in3acates thet there 1% nor a valid rvbcrif~cai IDS 
prcgxam defbclted r r  zrirlsal depth.  

Note:  M ~ l r i ~ l ~  clitii.1 depths were found ~c thla locatmn.  he Critlcal depth *ith the louesr, valid, warex surface war 
used. 

R l V e r i  aPo;he wash sea": React 1 ~ s :  4 . 7 ~  erof;le: l"yeer 
Waxnmo:The enerqj eqsr::an could nac bs balanced wlthln the rpeclfied nlunber cf ~tersrlons. The pragram vred critical depth 

for rt.e N e t e x  surface am canrlnued an vlth the cslculatiana. 
Warnin9:The velocxry head has char;oad by more thrr, 0.5 f t  10.15 m r .  This may indicsie the need tar edbi~lanal crass rsctians. 
b r n l r q : T h z  :onvw#=nco ra:x;i .upsLre=m cvnveyerice dlvlded Oy downstrean convefancei i s  leas than 0.7 or  graatei than 1 . 4 .  

This m y  in*-:ate the nee3 for addtrlMal ccaos EecLlons. 
Wilnznri:The energy losr war gcesrer than 1.0 f= 10.3 - 1 .  berween rhs current and previous cross aecrion. This may ~ndicare 

the nee- for e9dirlmal cross r=ctxono. 
Warnzng:nuring the scandcrd 3tep ireraricnn. vhen the assumed water surface *a= s e ~  equal to critical bepth. the ceicuiaeed 

water svrfsce cama back beiaw critical (iepfh. Thls indlcatei that there i s  nbr a valid subcritlcal answer. ~ h *  
prcqran defavlred ca cririca? depth. 

warning:The Parabell= search method fhiled to converge on :rirical depth. The program will try the secclon 
tlle~/~e~linc method LO find c r i ~ ~ c a i  depth. 

U v e r :  Apache wssh Reach: fieach 1 8s: 4 . 7 2  profile: lo-year 
Warninir:~he energy aqu*rion could no: be baiansed *ith~r. the specified number of ~ierarions. The program selected the water 

Iurface rhaf hnd t h e  leas? d m u n t  of error between umpvfed and asrmed values. 
WarninD:Divided flow computed for Lhis cr~ss-3eciirn. 
Warnrnq:The energy loss vcs greater than 1.0 ft 10.3 m l .  beekcen the current and previous crorr atccion.  his ray ~ n d ~ ~ ~ i ~  

the need for additional crass sections. 
Wdrnin4:Durln~ the standard step Iterations. when the ass-d WaZe: surface was s e t  eqval t e  crlrical depth, the calcvlored 

water S Y ~ ~ I ~ C P  came back below critical depfh. Ihir JndLcares rhaf there is nut a vaild subcrlt~c.1 anmer.  ~h~ 
Prowam dBfaYlrsd t o  critiSI1 epth. 

Rluer: Apache Wash Reach: Reach 1 RS: a.63 ~rirfiie: lo-ysar 
Warnlng:?he enemy aquation could nor be balanced with;" the speci€i+d nvmber of iterafianr. The pmgrmm used c r ~ r z c a l  deprh 

fox the water surface and continuad an with she cslcuiaf~ans. 
Warnin9:The conveyance ratla lupstream conveyance divided by dounstrem conveyance1 is leas rhan 0.1 er greater than I.,. 

This ma, indicate the need for addltimal crosr S ~ C L ~ O ~ S .  

Warnln9:Ihe enrrgy 10s. war grearer than 11.0 ft 10.3 01. between rhc current and pravloua cross %ectxon.  hi* m y  indicate 
the need for addi:~onai cross sections. 

Wlzning:During Zhe riandar8 step irentions. "hen the assumed vater SurFrce was set equal ti) ciiiical deprn, the c i l c ~ i ~ ~ ~ d  
varar surface came back below critical depth. Thia indicates char there 1 s  nor a valid subcritical answer. 
p~ogram defaulted Lo cnclcal depth. 

Rlver: Apaelie wash Reach: Reech l RS: 6.6 ~rqfile: lo-year 
Warnlng:The croar-section end mints had to be lxtsndsa vertically for me E O ~ P U ~ L ~  wafsr surface. 
Wamin9:The v.l~clc~ hqad has changed by mre rhan 0.5 ft 10.15 m i .  Thlr m y  indlcare the  need for additlanai crass srcflml. 
Waining:lhe conveyance ratlo iupstraam caoueyinsa divxded by downstream conveyance1 is ler r  then 0.7 or srearer than 1.4. 

Thia may indicaie rhe naed for additimal cross recrxenr. 
Rlser: APBCba Wash Llach: Reach 1 R5: 1.575 profile: 10-year Culv: Box1 

Not=: Duzinp rupercrltical analysis, the culvcrr dirsct =Cap rneth~d uenr to normal depth. The pragrm then asswed =el 
depth a t  the outlet. 

Note: The flow in the culvert is entirely supercritical. 
R l v e r :  Apache Yaeh Reach: Reach 1 RS: 4 . 5 6  Profile: 10-year 

Warn$op:The energy loss was creaser than l.0 ft (0.3 m ) .  btcsreen $ha current and previous =roar  ssccion. ~ h l n  may indicate 
the need for addltianal croa. aect~ana.  

River: Apache Wash Reach: Reach 1 RS: 4.49 Praf~i*: Io-yeax 
Warnln9:The energy loss ma greater than L,.O t i  10.3 m l .  between the current end previous cross section. rhis "ay zndicrte 

the need far addirlonal cmrs  8ccfimns. 
' iver :  Apache nanh Reach: Rescn i RS: 1.4 ~roliie: lo-year 

Yirn1nq:The energy equation c~uld not be halanced within the specifxed nvmber of lieration=. The program selected the water 
surface that had rhe lea35 amount of error berrean computed and a r s m ~  values. 



?I greater than 1.0 EL 1 0  3 nl. between the current m d  ~rsviovs cross sectLon ~ h l e  mav lndicar. Uarninw:Tha m.rm loss .,a - ~ -. - ----  .~ 
the need for add1tlon.l c r o s s  eecrion.. 

Warmin9:Duling the standerd sisp frererionr. when the assumed rater surface war mf =(I-1 t o  crie~cal depth, the calculared 
water S Y ~ ~ ~ C L  came back below crit1caI depth. mir inazcarer that there is not a vdld subcririral anrrrr. ~ h c  
progrm OeePultad Lo Cr1LiC.l depth. 

River: Apache Uash Beach: Reach 1 RS: 4.31 Prefi!. 3n-..--- 

!darnang:~he enetgy equation covld no t  be balanced ri, 
for the water surface and continued mn With I 

*srning:The ~elocity head her changedby more than o 
Warnin9:The energy iors was grasrer 

th. need fax additional crmsa secilonr. 
Narnlng:mt~ag the siandard Step iCeraCions. when the aseymcd water surfaoe was set equal ra crirzcal depth, the calcuiated 

water aurfa~t cane back below critical depth. m i r  indicates that there ir net a "slid subcr%~>sal answer. m e  
progian defaulted to critical depth. 

RIVef: Apache Yash Reach: Reach 1 RS: 1.22 ---".-. '--..--- 
Narnlnq:The energy equation could not be bal 

far the rrrcr rvrii - 

Earnins:The snerov I o r a  was 

A" ,--. 
:bin tho specitxed nunber of ireraclons.   he program "led cratical drpZh 
.he calculations. 
5 tt lo  15 mi m z s  MY indlcara the Deed for rdditlonal c z ~ = s  3ecrlons 

than 1 0 ft 10.3 mi bctvaan the cvrrent and pr*viour czorr section Ihrr may ~ n d ~ c a r e  

wnrnlng Durxng the standard step iterations, when the asamad water suitace waa set ewal fa critic.1 depth, the calculated 
w t e r  surface came back below critical depth. ~ h x a  indicates rhar rhtte IS not s valid Subcrlrlcal ena~er me 
program defivlced to crltlcsl depth. 

River %ashe sash Reach. Reach 1 RJ' 4.11 Profile. 10-year 
nsming,The energy equation could not be balanced ulrhln the specifled number of iterat~ons. m e  progran used crlt~cal dep~h 

for the water surface and canrlnuad on Wlrh me caicui~riang 
warninelhe conveyance rstxo lupstpeam conveyance d~vadad by docmrtrem conueyancei 1s iess rhan o 7 or greater inan 1 4 

i his nay indlcste the need for addlrlanal crors sccczms 
waimng:The energy loss was gzeater than 1.0 it 10 3 mi. Qerxeen the carrent and prevzous cross sectxon ~ h l s  may mdlcace 

the need for additional crosr sections 
warning ~vrinq tha atandard arep ireratmns, uhrn the assumed warer surface "a* set equal to crztlcal depth, the caicuiared 

U(LZer rYr face  same back &slow crltrcal depth 'this indrcates t h a t  there ls not a valid subcrir1c.l answer The 
P1041.. defaulted tO CiltiC.1 d.DLh 

Riuer: lipach<~aeh Raach: Ranch 1 Re: $. '05 Profile: 10-year 
w*rnlng:ms energy'equa~ion could not be baionoed n t h m  rhe specified nunber of iterations. she progian used crlc>cal deptt. 

for the v a t s i  rurfsce end continued an rlth the calculnfianr. 
waming;~he energy iaal ua* greater rhan 1.0 ft 10.3 m i .  aerwem rha current and previa~s cress section. r h l s  may xndlcate 

the need far addltioncl crer. sections. 

Warning D u r ~ n g  the standard step lteratlbns, when the assumed userr rurfscc was set equal t o  crlrital deprh. the calculated 
vier rui faoe  c a m  bacv below crltltsl depth This indlcares that there ir "of a valid rubcrirlcal answer The 
prowam defa~lt~d t o  CI~ZICII depth 

Rlver: Apache wash Reach: Reacb 1 R5: 3.96 Profile: 10-year 
Warn2nQ:Divided flow cornputel for Chi3 cros3-elcrion. 
Warnlng:The energy loss was grearrr than 1.0 f i  10.1 m1. berwsen tho cvrrent and prevzous crors aeciion. =his may ind~c~re 

:he naea Par addltlona? ;ro.s ~ c f l a n s .  
Rluer: Apache Wash Reach: Reach 1 RS: 3.66 Profile: 10-"ear 

Warning The energy e q u e t l c l  coulo not be balanced uichrn The *pecl:ied nunbez of rreiarlons The proqrsn selecied the water 
surface -hat had the least anount a: error befueen computed and asovmed values 

Waroxno Dlixded flaw canautsd far rhir craos-section 
~ a r n l n q   ha energ, lorr was -are-tar t h ~ n  1 v f"c 3 ml beween the curren: and prerxous cross s e s t i on   his may lndiiare 

the need for *de.:~onai  cre4s sections. 
Rarning:i)irmg fhe arandard s r e p  rt=raflons, when the assumed water  surface us. s e t  

xa ter  surface came bat% belmu crlt~cal depth. thlr indacater thai there is 
pxo9'am IXtaYlted t o  critx;a1 depth. 

Rlver: Apache Wash Reech: Reach 1 R5: 3.78 Frofil-. > " - s f - - -  

wa;nxng:?he energy cquaticr. could not be balanced wi: 
Surface t h a t  iqd the least a - ~  ~- 

- . . , - -. 
h m  rhe spe~~fred number of ateraziann The proqism selected ihe waiar 

' O u n i  or error nctveen campuled and asrmed values 
io Cm3*-lecclon 
than 1 0 ft 10 3 mi .  berrecn the current and prevrovs craar seeflon ~ h r r  may indicate 

W.rnlng,iilYided flow computed far Cb 
Wafnmgi~he anergi loss war greatex 

tho need ear addlrlon.1 orosr 3eciions. 
Warnlnq Dvrinq rha standard step iceratlons. when The esaumsd vatei surface was ref eqval TO c r l r ~ c a l  depth, the calculated 

water surface came bnc) below critical depth rhls indicares char there 2s nac a valid rubcrir~cal anrver ?he 
~rogran defaulted Lo crlrical depth 

Plver ~pache xash neath Raach 1 RS 3 75 ~rofile. 10-year 
Warnine The enersi e q ~ a t l ~ n  co~ld not be balanced within the rpeclfled n w e r  of i terarzoar me proqrm used cr~tzcal dapfh 

for the W ~ C C X  rilriace an6 continued ~n with the calcuiations 
warning m e  vsie;iz, head hsr chenged by m i e  than 0.5 ft (0.15 m i  T ~ L S  oay indicare the need for add~t~onal cross sections 
Uarnlng'The enervy loss was greater than 1 0 ft 10.3 ml between the current and prevmus crara section rhlr may lnd~cate 

Tkr ~*ri .r.nn-l rrnrr ..A*.*-. - - --- --- ---. ------ -.--- ----- "..- 
Warn1ng:rmrmg the standard s t e p  Iterat~ws, v h ~ n  me arsvmed water surface was rst equal to crltlcal depth, the salcuiated 

mter rurrace c- back below critical depth. ~ h l s  indrcltsr that there is nor a val~d subcrltical ansue2 
pmgram defavlCFd te critxcal depth. 

bluer: Apache Warh Reach Reach i RS 3 65 Profile 10-wear 

UsTDin9:lhrl energy lo$* war greatex 
thl need €or rddirion.1 crooo secr1or 

River' apache weah math 8e-h 1 R5. 3.6 
Warnln9 The energy aqiiatlon could not  be -la 

~~~ ~ 

~er~ing:~he velocity hsad has changed by nore fhan 0 . 5  rt 1;:;5 .I. This may indicate the ~ a e d  for rddztional cross rec:ions. 
than 1.0 f t  10.3 . I .  bervern the cvr iant  and p r t v ~ o v s  cross aectirm. ~ h i o  may ind~catc . . 

1s. 

Plofils: 19-year 
mnced m a i n  the =pacified n w e r  of iteiitxons.   he progrm selected the water 

assumed valuer. 
rcenr and previous cross section. ~hir nay indicate 

surface that had the least -vnt of error aervecn ~onpu~ed and 
wirnsng  he energy loss war greater than 1.0 ft 10 3 ni. between the cu 

the need fnr eddir~onal cross sections. 
Ullrnlnq.Du~ln. the itmdard siep iterations. when the assumed vster surface us. ref equal to crit~cal depth, the calculated 

water suzface came hest below cziC1~a1 depth This indlca~er that chers i r  nor s valid rubcr~t~cri anrusx  he 
p m g r m  defsvlred to critlcrl deprh. 

River Apache Uask Reach. Reach 1 8.5. 3 52 Proiile 10-year 
Waming.The energy equarlcn could not be balanced wfthxn the rperit~ed nunbet. of lternrxons The program selected the water 

SYII~CC that had the ieart mount of errnr between comured and assumed value* 
Warning.?he energy lass war greater than 1.0 fr 10.3 m,. between the current and provlous cross aecfion. ~hl. may lndlcare 

the need for  .dd,tlonal cro.3 racrlon. 
Uarnmq.mrlng ZDe standard Step iteratmnr, vhen the assumed water auifsce w a r  r e f  equal to critical depth. the calculated 

water su~iace came back belov crirxcal depth. Thln Ind icates  that there 1s nor a valid rvbcrliieal anerer  he 
pcogrm drfsulrsd to crrrical depth 

Plver -  ~PLPBCIIC Waeh Reach Reach 1 RS. 3.48 Profrle 10-yea. 
Wsinlng'The energy eqvatian could nar be balanced vithln the speclfled norher of iterations. The priigzam used crxt~cal depeh 

for cm water surface ana cenrmued an w ~ t h  che calculatranr. 



Warnmq,The energy i-se was 
the nesd for addiLxQmai iros. secrions 

n=rn*ng Durln. the =Landaid =rap rreratlonr, *en the aswm,cd water avrf lcc  was eer equal t o  ciit~cal depth, the caicuiaied 
Y a t e f  silllace caae bwk belo* crirlcal depth. r h ~ s  indrcater that there i s  not a valid rvbcrirlcai snluer 
p'ograni defaulted ro critical depth 

River' %ache wash neech ~ a r c n  1 ffi 3 4 ~roflle. 10-yeax 
Warnlng.TOe veioczty head has changed by more than 5 . 5  fr 10 15 ml. This may indicare the need for additional cm.s sect~ona 
Namlng'Tbe conveyance ratio lupsrrem conveyance divided by domrtr tam conveyanctj 1s iera than 0.7 oz srearer than I P 

This m y  ind~cate the nesd for addlfirmal cross recrlons. 
U~~rn-nlnq The energy loss war I 

~ L ~ S ~ F I  than 1.0 fr 10.3 ml. betwee. the cvrrent and previous crors section. ~ h ~ r  may m d l c a t e  -.. - - - ~ ~  ~ . ,  

greater than 1.0 ft 10.3 a]. between the currant and prevlour crors section. ~ h l s  may zneicaro 
the need for addrtianu cross rsctionr 

RIYCI-. lipache walh Reach: R N C ~  1 s 3 32 ~zofxle. 
Yaru1nq:Th~ energy ewatlen mvld not be balanced withln the speclfrad n w e r  of iterarlons. The progrm selected the rater 

surface that had the least amaunt of cfror befyeen conputsd and asrwcd values. 
Waml9g.Thv Yeloclty head has chanqed by more than 0 5 fr 10 15 m! This rmv xndlcars the rned for .~dd%?rnn=l rm.. --rrl--- 
Warnang w he C n F r w  lorn was c 

. ~ ~~~~ ~~~- ~ ~ - - -  -.. ..-. 
Ireater rhan 1.0 ft 10.3 m i .  between rhe cutrent and previous cross 3ecfiofi. Thir nay indicate 

the need for .ddicion*i crass r e c r l m a  
Watnlng nurlng the st~ndsid 3tev iteratlonl. vhen thc arsuned v a t c i  su~fsce uss aer eqvel TO critrc.1 depth. the calculated 

water ruiface caae back below critical dcpth. T h s  ~adicate3 that there 13 mt e valid rvbcrltrcal snawcr ~ h c  
prosrm defaulted t o  crxtical depth. 

R l u l t :  Apache Wlan Reach Reach I 
uarnlns.The energy errnation could not be balanced w~thln chi rpeclflsd D w e r  of ILeratlonr The program w e d  crlrlcai depth 

for she water surface and continued on with Vle  calcu~ationr. 
Warning Divided flaw ~anpvfed for thls cross-sectian. 
Wa rning The energy Iosr w-r greater than 1 0 cr 10 3 m J .  between the cvr imr  s M  prevlou9 crow recrlon This nay lndlcare 

m= need tar sddlrional c=as.i sections. 
Warnlng:Durlng the standard step iterltimr, when the asavned rater surface was s e t  equal ra rriticol depth, the calculated 

water surface caac back belaw critical depth. This indicate8 that there i s  net a valid svbcrifical ansrex. T D ~  
program defaulted ca Frltlcal dcgch. 

Rlver: Rpsche uaoh Reach: Reach 1 Us: 3.13 ~rofiie: l o - ~ e a r  
Warning:The enerqy lass w a r  greater than 1.0 ft (0.3 mi. betvaen the current and prevlaus cross section. =his nay indlcare 

the need fez add~rionai. crass recri~ns. 
RluFr: %ache Wash Reach: Raach 1 Rs: 1.07 Profile: 10-year 

Warning:The energg lops was Qrtarer than 1.0 ft 10.3 n). htvcen the carrent and prevzous cross section. r h ~ s  nay lndlcste 
the need for additional cre.9 sections. 

Rzvec: apache wash Reach: Reach 1 R5: 2-37 Profile; lo-yeat 
Wa~ninq:rhe velociry head has changed by nore than O . 5  It 10.15 m!. This oav indicate the need for rddirinni i l  r-n-r aarr.llr 
warnmg;rhe energy IDES w a ~  q 

Che need for .dditiona, crorr  SecLlonI. 
River: lipache Wash Reach: Reach 1 RS: 2.92 Profzle: JO-year 

Wafnfng:The Yeloclr~ head har changed by more Chan 0 . 5  f r  10.15 m 1 .  Thxr laay mdacate Vie need far addr~xenai cmsr sections. 
Warn1nc:The canve:iance ratio lupfrrean canvayanca divided by doWdrtrEam conveyance1 i, less rhan 0 . 7  or oreater than 1 . 4 .  

Thir way indicate the need for 
RiYBr: apache Wash Reach: Reach 1 R5: 2.80 Profile: iO-yeu 

Werr.lno:The v-loclt? head has changed by mate Chan 0.5 ft 10.15 .I. Thio aav  indicate *he need far addiCion.1 rm-r S I - ~ ~ O ~ ~ .  
Werrinq:TC.i conveyance r a t > =  

~ ~~~ 

=Cater rhan 1.0 ft 10.3 m i .  between the curren: and previous cross seciion. This may xndicaie 

~ -----. ....- ..--- 
luplrream conveyance divlded by d3wnrtrem conviyancel ;r less rhln 0.7 or greater rhqn 1 . 4 .  
asad fo: addlrxonal crorr aecrlons. 

2.47 Eref i le :  10-year 
~ ~ 

-2ue:: >.p.pache ~ l ~ h  reazh: i e a c h  1 RS: 
Warr.lr.s:Tne energy emat ion  could nor be balanced uzihzn the specined nvnber of iterarianr.  he program u,sed critical depth 

for the  Sarer rurfa;e and csnrinued an with the calcuiatlanl. 
Warclng:It.e uol;=ity heas has chanqed by msra then 0.5 P: ll.li ml.  his may isdicare the need for addriianal c r ~ ~ a  a a ~ c i ~ n ~ .  
warninq:The energy loss was greater than 1.0 Pt 10.3 m1. between *he currant andpfevicvs cress ssctlon. this mny &ndicate 

ih? nesb f a r  additional <rase MCtrws. 
Wam2n?:DYrl09 %he srandard step iteratxons, vhen the asswed wafer $*;face was set ewal t o  crltical d c ~ m .  the c.lculnfed 

uarer srrfase came back below critical depth. This indicates that there rs nor a valid svbcrzticai answer. ~ h *  
progra*, defaulted ro cricical depth. 

R ~ Y - r :  apecha Wash Reach: Reach 1 RS: 2.82 Profile: 30-year 
Wsrr1rg:T'le crass-saitLOn Bnd PoAn'3,had to be sxrandtd veftlcaiiy tor the cannufed water surface. 
warning:~be canvwanca ratla lupstrca. conveyance divided by d o w n s t i e m  conveyance rs lesr rnan 0 . 7  or greater than 1.1. 

This may ladicafe. the need for addltlonal cross scc~lenn. 
Warmx.g:?ne energi 10.3 wan greater than 1.0 ft 10.3 mi. bacveen the current and prcvious crass seclion. =his nay indicate 

t h e  reed far addirlonai crov9 sactiens. 
Bluer: Rpachs waah Roecb: Reach 2 US: 2.73 Profile: i0-yeax. 

Warning:?he velocity head ha3 changed by more than 0.5 f r  10.15 m1. Thlr nay lndlcate the need for additional ==as. s c c t ~ ~ n s .  
RIMr: Apache Wash Leach: Keaeh 2 RS: 2.70 Profile: IO-year 

Wsrninq:Tha mnvewnce rail0 lu~rfre~m canuvmce drvided by daunmxea oonveyancel ri. lesr rhan 0.7 or gisarcr  than 1.1. 
 his m y  lndicare the need for additional cr0.s sections. 

river: %ache wash ~each:  each 2 US: 2.67 profile: 
Warn:nq:Ihc velscxty head has changed by more than 0.5 ft iO.15 m i .  Thio may zndicace the need for addxianal ccoss sacclons. 
Warning:The energy la*. w e 8  greater than 1.0 ft 10.3 m1. between rhe current and preYxour crors section. fhla may indacate 

the need for irhliriansl crorr section*. 
River: lipache Wash RC4ch: Reach 3 RS: 2.60 PTvfile: 10-yeei  

Waining:rha enerqy aqnation could not be balmred witbin the specif~ed n w e r  sf iteratmna. The program selected me water 
~ ~ r f a r e  thac had the least amount Of erlor herreen c,nmputsd 3nd aramed valuer. 

Warning:The nrlocity head has chrsged by,wre rhan 0.5 ft 10.15 ml. Thir may indicate the need for addafional crass sectzon.. 
Yamlng:The conveyance ratio lupstream onveYancC divided by downstream sonve2mcal is leas than 0.7 er greater than 1.1. 

Thil may xndxatr the need for additional cross oectl~n,. 
warnlng:~he energy loss was greater than 1.0 ft 10.3 ml. between the current and P ~ C V ~ D V ~  CIO~I section. ?his nay indicafe 

the naed for additional crass sections. 
Watnlng:rmring the atardald step lterstions, when the =ramsd water surface war rec equal ro critical deprh, the calculated 

water surfe~e ~arne  hack belw crirxcal depth. Thil indzcsles met there 11 not e valid svbcrit~cal an9uer. ?he 
progtam detaaltad to crltlcal depth. 

River: Apache l a s h  Rcach: Rcach 3 RS; 2.52 Profile: 10-ysaz 
wilrnlng:The velocity heed has changed by m0.e Lnan 0.5 fr 10.15 nl .  Thir may indicate the need far additlanai c c o ~ r  sections. 
Warnzng:The canveyance r a t m  ~ u w t ~ e a a  conveyance dlvidcd by dovnrric~l conveyance1 is less than 0 . 7  or greater that, 1 . 4 .  

~ h i r  m y  inbicare the need far addltime.1 cross sections. 
Yarn1ng:The energy loxr vns Oreater than 1.a fc 0 . 3  n!. betvsen the currant and praviovn crosa section. This may indicate 

the nesd far addirional eroso sections. 
River: Apache Hash Reach: Reach 3 n5: 2.47 Profile: 10-year 

Warnln9:The enerqy e w a r l o n  caul6 not M baiawrd uith~n the spec~fied nvnber of ireration.. The program used czirical depth 
for the water surface and continued on vrch the calculsr~ons. 

warning:The uelaclty head haa changed by more than 0 .5  ft 10.15 n!. Thir may indlc*ts the need ier  addition& crass arectionr. 
wilrr.ing:~he wnveyance ratio luparrsam sonvsyance div~ded by dounscresm conveyance1 IS less rhnn 0 . 7  o r  greater than 1.4. 

This rnay indicate the naed for addirional cross sectlonr. 
Warning:lhe energy ioa8 w a r  greater than 1.0 f r  (0.3 n l .  between the mrrent and pieviou;i crosr section. ~ b l r  m y  indicate 



the need f ~ r  addltimnal a o s s  ssctxons 
Waming.Durln9 the standard step lierstxonr, when Lhe IISLUIM iarcr surface uss set equal to critical depth, the rsicu~at~d 

vnter aurface came back below C I I C L E ~ I  d~ptb. lhis ind1c.r.s =hat there i s  not a valid a*crltlcal answer m e  
program defaulted to crirlcal depth. 

rlver 8pLprche Wash Reach. Reach 3 RS. 2.40 F r ~ f ~ l a  10-year 
Yaming.The velacirY head has changed by more than D 5 ft 10 1s m1 This may indlcatc the m ~ d  €01 addlrlonal Cross sections 
w=mlng The conveyance r-rio Iupstrsam conveyance dlv~ded by dovnarreilm cenueyancei is IESJ than 0.7  o i  grcscw thin 1.4 

  his may zodicate the need tor dddit~onal ems, sections. 
Wazniw The energy lo*$ us. gr~ater than 1.0 if r e  J m) between ehs current amd piau~ous crora s ~ c t ~ o n  =his  nay indicate 

Lhe need Lor addlrlonal ci0.s $CctiooA. 
Rlvcr. *ache warn ~each. Reach 3 R5. 2.33 Praflle: 10-year 

Yaming.Th~ energy equation could n o t  be brlanssd within the eprcified ~ ~ M E I  of iteratxonr  he program relested the uatBr  
surface that had the lcarc mount of error betwoen cwputed and a=$-d vaivea 

Yarning.The velacxty bead hea changed by mare than 0 5 fc 10.15 m1. Thia may indicate the need for addit~onal ~ m s s  sectmnr. 
warnlng:The energy lors war greater Lh-n 1.0 ft 10.3 ml be~we-n the curxenr aM premour cross , ~ c t x o n .  This may indzcafe 

the need for sddltionll Cross aact>ons. 
Warnxng mrlnq the standard step iterations, when the aramed varcr surface was sat raal to crrt~cal deprh, the cslcuinred 

ware= surfacs came beck belor crktic.1 depth. This lndlcatea that there i s  not a valid aubcritxc.1 snrver 
Pleqram defaulted to critlcrl depth 

Rlvcr: lipache wash Reach ReaCh 3 RJ. 2.21 Profile 10-year 
Wilrnlng'Tha energy loss Mar greatar than 1.0 ft 10 3 n!. -tween the current and prevr~uz cross sect~on. This may ~ndicare 

me need for additional cross sect~ans. 
Rlvar. Apache Wash Be.ch Reach 3 RS: 2.17 Profile. 10-year 

Uarn1ng:The rnergy less =as greater than 1.0 ft 10.3 nl berrssn m e  current and preirxour cross rectlon. 1 h ~ s  may indio~e 
the  need for additional cmar rocrimma 

Rlvcr. -ache Wash React 
Rarnlng.Dlvlded flow compure~ 
warning Ihe energy loss was I 

i Reach 3 RS 2.08 Profile. 10-ysal 
1 for f h ~ s  crass-tect,on 
ireater than 1.0 ft lo 3 m i .  between the currant and Prevlovr cross necrlon. TDLS may indicate 

the need for addlilonal cr.3. tsctlon. 
~ ~~~ ~ ~ ~ ~ - - ~ ~ - ~  

River: Apache Wash Reech: Reach 3 RS: 2.00 Profile: 10-year 
Warn1ng:Dluided flaw computed far this cross-rcction. 
Wa1ning:The velocity head has changed by mara rhan 0 . 5  ft 1 0 . 1 5  m1.  Thin may indicate the need for eddifianal cross sections. 
Warnin9:Ihe Eneiw lass war greeter than 1.0 ft 10.3 nl. b a t w p m  the  current and P ~ C V L O U I  CTOZI rectian. This may indicate 

the naed for  addlrlonal cross srcrionr. 
River: @ashe wash ~ s a c h :  ~ e a d  3 RS: 1 . 8 8  ~rofile: 10-year 

Warnlng:Ihe energy equatlan cvvld not be balanced within m e  specified number 01 irerationo. ?he program used cri~lcal depm 
f ~ r  the vacer surface end cont~nued sn with the calculatians. 

Warning:Dividsd flow computed for this crass-section. 
Warn1ng:Phe energ, lors war greater than 1.0 ft 10.3 ml. between ?he c ~ r r e n ~  and previous crass section. mlr may xadlsate 

fh8 need for addirlonai cross rections. 
Wsxning Dvrlrg the standard step iterarionr, when the isnuaed water ruriace was rer equal fa criric.1 depth, the calmiaipd 

watei surface came back belav crirlcal depth T h ~ s  indleares that there 1% no: a valid rvhcrltlcai answer ?he 
ilro-ram defailted to crlrlcal &nth ~ ~ ~ - -  --- ~~~~ 

Slvei: ~ ~ % . ; h e w a ; h  Reach: Rcash 3 RS: 1.85 Profile: 10-year 
Saming:Diuided flsi; cOmPu2ed for this cro55-rectlon. 

~iver: Apache wash ~eazh: icecn 3 RS: 1.81 erofiie: 10-ye~r 
Warn:ng:The energy emarlan cauld not be balanced vlthir. the opecif:ed number of iterations. progrm used critical depth 

ihs water rurfize and continued on with the calc~iarions. . . .. 
I far rhls crvrs-3ectlan. 
reafei than 1.0 ft ( 0 . 3  m l .  between the currenr and previous cross sectlor. Thxs mey ind~cate 

i z r  aml,i,onsl cross recr,rm 

tor 
Warr1ng:Diul.e" *LOW compvtec 
wirnmg;The energ- ios. war g ..~ -~ ~, n~ . ,  

~ ~ - ~ - -  --..-. 
Warnlng:Ulring rhe arandard 5LeF Itsra:ionr, when the assumed water surface was ss: equal t o  crit~cai depth, the calculated 

w a i e r  suzfsce came back below critical depth. This indicares that rnere is nor a valid svbcrltieal  WET.   he 
propiam defauiteo r a  critscal depth. 

hlver: Apache Was?. RqFh: reach 3 RS: 1.75 Profxle: ID-year 
WarnLngiIhe energy loss was gieater than 1.0 ft 10.3 al. berveen che cvireni and previous crnss sectlan. This may indicece 

rhe  need tor aijir~onai cross .ection$. 
River: apache Wash Reach: Reach 3 RS: 1.66 Pr~file: 10-yesr 

Waining:ihe merry equation covid not be balanCed within the specified n-er of irerar*onr.   he program used crita~ei depth 
for the u s t e i  surface and continued an vrch the calcuiarlons. 

Hacning:Ths canvevance rat59 lupstream conveyance dlvided by daunsrrrm conveyancei ~s leas than 0 . 7  ar greater than 1 . 4 .  
T h l r  nay indicate the need for adaltianal cross secrions. 

Warning:Tne eneim loss us* greater than 1.0 it (0.3 PA,. berveen the cvrrent and pravievr cross section. =his may indzcarF 
the need for additional cr0.s sections. 

Warn1ng:mi'ing the 2iandard step iterations, when the e r ~ m e d  water surface was sei equal re critical depth, the ralculsied 
Yarer aurfhce came back below critical depth. This indicates that there is no= a valid rvbcrlrical answer. me 
program defavired to crrtica1 depth. 

River: @ach% Wash Reaah: Re4rh 3 RS: 1.60 Pcofiia: 10-year 
WarnLng:The velacity head has changed by mre thin 0.5 tr 10.15 nr l .  This may lndicate tbe need far addz~ianai czo.3 accrionr. 
WalRin9:TDe mnveyanoe rat,* rvprtreao conveyance dlvided by bounrtfeain conveyance1 x r  less chan 0.7 a i  greater than 1.1. 

T ~ I S  may indicate the need far additional erosa scctlons. 
RrYer: Apache Nrrh Reach: Reach 3 RS: 1.56 Profile: ,*year 

Wdmin9:The energ? losr war greater thsn 1.0 f c  10.3 mi. between the current and previous tress rectzan.  his may indicate 
the "cad for addirlonsl cr-9s sections. 

Rluec: @ache Warn ~each: Reach 3 115: 1.47 hofilm: lo-year 
Warnzng:lhe energy lilrr was greater than 1.0 ft 10.3 n!. between the current and previous cross stctlon. =his w y  indicate 

the need for additzon.1 cross aecrion.. 
~ ~ u e r ;  apache wash lieach: ~ = = c h  3 RS: 1.37 profile: 10-year 

Warnlnq:Ihe energy equation could not be balanced vithin the spcclfied rimer ol iteration*. The pragrm used crrtical depth 
for the water lvrfaee and cantinuad on with m e  calculations. 

Uarn1nq:The enemy loas rea greater than 1.0 ft 10.3 mi. bervaen the current and previoila CIDII recrion.  his nay ind2cate 
mc need for additions1 cross tactlons. 

Warning:Durmq the standard step itrrations. when the a s l w  Hater surface was s e t  aqua1 to eriiical depth, the calcuiafed 
rater zuiutface came bac* b=lov critical depth. This indzca~es thar there IS not s unlid svbcrirlcal answer. fhe 
prosrani defaulted to crldical depth. 

River: Apache Waah Reach: Roach 3 R5: 1.27 Profile: 10-year 
warnln4:Ths conveyence ratio 1vpafrre.n conri~~ancs divided by dowseream conveyance1 i s  lsaa than 0.7 or vxearer than 1.1. 

Thls nay indicate the need for additional cross stccfms.  
Warnlnq:rhe energy iorr was qzeeter than 1.0 ft 10.3 ml. between the svrrenf and prevmu. cross section. mir may indisare 

the need for additional cross ssctianr. 
River: *ache Wash Reach: Reach 3 AS: 1.18 Profile: 10-year 

warn1np:The conveyance r a t l o  (upstroam conveyance ~~~~~~d by down.tx.im canveysncel is less rhan 0 . 7  or greater rhan I.$. 
 his may indicate the need far sddif~onal cr0.s sections. 

Warning:me energy low was greater than 1.0 ft (0.3 mi. bsrvsen the ~vrrent and prerzonr C I ~ ~ Z  section. ~ h x s  may indicate 
the need for nddirianal crw, sectlonr. 



Rluer: Apache *ash Reach: Reach 3 RS: 1.09 preti,.: 10-year 
warnrng:~hc eneigy epvarlon could not be balanced within the speclfiee n w e r  ef iterarkons. 1h9 prorjra. used critical depth 

for the rater surface and continued on with the caiculatmns. 
Warning:Diuided f l ov  computed for this cress-section. 
WdrningiThe vaiociiy head has changed by more fhan 0.5 fZ iD.15 . I .  This may indicate the neN) far sdOit10nal cross recriona. 
warninl:Ths energy 101s war greater than 1.0 ft 10.3 m l .  btrveen the cvrrent and previous cross sectLon. This may lndicafe  

the need for additional cross lections. 
Narning:Duiing the arandard ltep IreratLona. when the essmcd water surface uar sst squal to critzsai depkh,  he caicuiared 

water s~rface =me back beim Critical depth. Ihia indicates rhsl there i s  not r va l id  rubrnitlc.1 answer. me 
p~ogram defaulted t o  critical dapth. 

River: apache Wash Reach: RaaCh 3 RS: 0.99 PrOfiIs: 10-yea. 
lamlns:Utv%dsd flow cmpvted tor this crass-section. 
Warn1nq:lha velocity head has changed by nmie than 0.5 ft 10.15 nl. This may inblcste the need fpr adoitions1 crass seccionr. 
Warnlnq:?nc energy Ions *a= Fearer than 1.0 ft 10.3 n). between the current and previous cross section.  his may indzcace 

the D*Cd for sddliionai era.. sectinnr. 
Bluer: Apache Wsrh Rexh: Reach 3 P S I  0.84 Profile: lo-ysai 

Wsrnm9:IDC energy loss urs 9reat.r than 1.0 Ir 10.3 nl. bccucen the currenr and previous crow section.  his may indicate 
the nerd far .dditlonal cross ,ectiona. 

River: Apache Wash Reach: Reach 3 RS: 0.75 Profile: 10-yea= 
Rarninq:Divided flow swnpured for thlr cross-sacrlon. 

River: Apache Wash Reach: Raach 1 85:  0.71 Frofilc: 10-year 
waming:The cncrgy iOd3 war greater than 1.0 ft 10.3 nl. between the Nrrent and previous croas saction. Ihir may indlcare 

t h e  Mid tor *ddiliM.I C I D D .  sections. 
River: Apache narh ~each: Ranch 3 RS: 0.63 Profile: 10-ycai 

Warnin9:The energy squetlar cwld n ~ t  be baLsncea vlthin the specifled n d v r  of iterations. The program used critics1 depih 
for the water sucface and comlnved on uirh the calculaeions. 

warning:~ha energy loss uas greater than 1.0 ft 10.3 nl .  betvcen the curren: and previous cmas sccrion. 1hi0 may indicate 
the need fox eddlflanal CZOSS asctionr. 

Ws*ning:D~ring the standard &rep itecationr, vhsn the a s s w e d  water surface war s a t  equal to critlc.1 depth, the cai;uisted 
uiltcr surface carae bacK bale* critical aepm. Thla indicate. that there is not a valid subcrltlral anrxer.   he 
PIOgrMl defaulted to CrxfiC@1 dath. 

atuer: apache wash ~each: &each 3 RS: 0.54 ~roriler ie-year 
Uarn1nq;The energy equmfion cwld nor be balanced Uitnln rhe 3Pemfied number of irerstlon..  he program used crlklcal demh 

for the water surface and continued en with the calcularions. 
UaInlng:Diuided flow camp~.fed for Chi3 cross-section. 
Warning;lhe anerpy loss was greeter than 1 . 0  ft 10.3 mi. between the curr~nt  and previous cross section. ~ h l r  nay lndlcare 

the need for additional crass acccions. 
Warnln~:Durxng the rcandard step ireistionr, when rhe esswaed water surface vsr ,PC equal to critical depth, the qriculared 

~ a ~ e r  aurfaca came back below critical dapth. Thir indlc&ier that fhefe is not a valid subcrirical msWei. =he 
program defaulted t o  ~ritical depth. 

River: Apache Wash Reach: Resch 3 RE: 0.43 PrGfile: 10-year 
Warning:Tne energy erjuatlon sovld not be balanced within rhe specifled number of ireratimnr. The program used crlrical depth 

for the w s i e l :  aurfaee and cant~nued on wzfh the saiculanons. 
Warnmw:Dlvrded flou computed for =nil cross-stccion. 
Warnmg:Ihe ennrg i  loss was sreeflr than 1.0 fr 10.3 mi. berveen the c v r r e r t  and pieviour ~ r d r s  secrlon. This may indicarF 

ihc need far addlncoll cmrs sectiana. 
wa:n~n::mirlng the rfandard st@ Iterations, when the assumed waxer ausface was set  equal to crlficel ddeprh. the c~lculared 

water surface t m e  bail: below CrlTical depth. Thlr indicates chat there iz nor a valid ~ubcri~lc~l answer. ~h~ 
proqram defeulced io czxrical aepth. 

*aver: ~ p ~ n e  Sash ~each: i-cb 3 RS:  0.33 ~rotile: 1 0 - y ~ ~ ~  
Wa:i.~ng:Dlvided flaw campuied fur this croa3-ascfion. 
Warr.lng:The velcciry head has changed by mze than 0.5 ft 10.15 m). Thrs nuy indicate the need far additional cross reetians. 
WIliningiThe energj loss war greater fhan 1.0 ft 10.3 = I .  bet=" the cuirenr and previous crass rcrrion. This niey Analcare 

the need far aadi5,onsl crosr recrlans. 
River: Paradlze Wash Reach: fiecch 1 RS: 2.23 Prcf~le: lo-year 

Nain1ng:The velociry head has changed by nore than 0.5 ft IU.1: nl . Th~r may inaxcare the need for additional crass *actions. 
Wainmg:The snergr loss u a r  9reater rhan 1.0 lt ,lo.? ml. betvsur me =<=rent andpreYiovs cress sscfion.  his may .ndirara 

m e  need for addlrlonal cyass sestlons. 
Rluer: Paradise Wash Reach: R*sch 1 R5: 2.14 Profile: lo-year 

Waming:The en==*', loss was greater rhan 1.0 fr 10.3 m1. herween the currant and previous cross aecr lon .  ~hir may Analcare 
the need Ear addi21onai cross 3ecCionr. 

~ l v e r :  ~aradire wash Reach: Reliih 1 RS: 2.07 Profile: 10-year 
Wcxn~ng:me energy aqvatlen could not be baianced vxthin the =Pacified nu-aber of iferatlonr. The program used critical depth 

for t h e  water surfsee and continued an with the caiculat~on~. 
warning:The veiaciiy head has changed br more than 0.5 fc 10.15 nl .  Ihir may indicate the need rar addltional crass r ~ c t ~ ~ n s .  
Wamln9:Ihe energy lass wen greater than 1.0 ft 10.3 nl. between The current and previous cress secf~on. m r a  may indicate 

the need far add'tlonal crass aecrien.. 
Wafnln9:During the stsnderd step iteratiens. when the assumed water xvrface var s e t  equal to critical daprn. the caic~la~ed 

wafer I Y ~ ~ ~ E B  w e  back below critical depth. Thir indicere' rhar there is nor a vaxid sucril~cal answer. T ~ F  
program defavitsd iv critical depth. 

River: Paradzre Warh Reach: ~ehch 3 R5: 2.00 Profile: 10-yeer 
W@znlng:The energy oquatlan =auld not be balsnoed within the 3mcified n d c z  of iterations. =he program u9ed trit~cal deprh 

for the wmer surface and continued on with the calcuiatians. 
warning:The energy lass u a l  9rsatar than 1.0 ft 10.3 m1. between =he current and psevimvs cross section. TDLS nay indicate 

the "Bed for rdd,ri."ai cross sections. 
Warnlnq:Durlng tha standard 9crP iterations. when the assumed ware? surface w a r  set .qua1 to crltical dapth. the caicuiared 

water surface came hack below critical dapth. Tbir indicates thai them i. not a vaizd subcritical answer. 7he 
PrOgEm defavlted to criLlcal depth. 

Rlver: Paradisc Mash Reach: Reach 1 RS: 1.92 Profile: 10-year 
warning:Qividcd flov conpvtcd for Chis croro-section. 
Warning:Tha energy 103s was greater than 1.0 t c  10.3 nl. between t h e  current and prevloms CIO%= re:cxon. ~ h ~ s  may lndicare 

the need fDr additional cross sections. 
Rlver: Passdise Warh Resch: Beach 1 RS: 1.83 Profile: ID-year 

Warnxnq:Ihe energy epv*cion could not be aaianced within the specified nvaber of iterations. me progrdn used crit1c.1 depth 
for the varsr surf*ce and continued on with the caicuiations. 

Yamlng:DiVidtd f i o ~  conpvted for this =roll-section. 
Warning:Tha energy lors  was qreeter =tun 1.0 ft 10.3 nl. between the currant and previou.ur cross section. ~ h i r  ray indlcare 

The need for mdd~tional cross sectilma. 
Warning:Durln9 the rtandard step rtsrarivns. *hen Che Aaruned inter surface war ser epval to critical depth, the calculated 

water surface came back beiov critical depth. This indicate= that there is net a valid rvbcrrricai ansuer. 1he 
program defaulted to critical depth. 

R 1 Y e r :  Paradlee Wash Reach: Reach 1 RS: 1.75 Erefile: 10-year 
Wainin9:The energy aqvotion could not be balanced u~chxn che specifled number of iteratinos. The praamm used critical depth 

fbr the water surface and continued on with rh* calmistmnr. 
UatningiDlvxded flou conpvred for this cross-aecfion. 



warn~ng:~he energy lor+ was greatpr than 1.0 fx 10.3 al. betrean the curlent end preriiovs cmss vectfon.  hi* IMY Indlcare 
the necd ,for .db%Llonal crorr a a c t ~ o n n .  

Warning:During rhe standard step icsrer~anr, warn tho arswsd water aviface was set  opal critical depth. cne calculated 

\ ware= nvrface cam back belo* crltlcal depth. Ihir indicatef t h e  there i~ "st a valid ruborlrfcal answer. =he 
progrem dcraulud to critxcal bepfh. 

RlYeT:  Paradise Walh R t O C h :  Reach 1 RS: 1.65 Profile: 10-par 
Wan7lnri:lhe enerw *quaiion could not be balanced Nirhln the specified nvmber of iterations. %he progrm used criflcal depth 

for =ha varer surface m d  continued an with the ~ ~ l c u i a t ~ ~ n ~ .  
W~~sning:lhe energy lor* wna 9rerttr than 1.0 ft 10.3 nl. LIczreen the current and prsvlauz cross sccrlon. This m y  indicate 

the n e e  for additional cross sections. 
Uarnmg:Durin9 the scandsrd step iteration., when the assmad r a t e r  rurfrce was set  equal to crirical epth, me cklculaicd 

rater surface cam back balw crlrical bepth. This indicaLCI chat there ir not a valid Nbcritical snluer. ?he 
program defaulred to critical depth. 

River: Paradise Waah Resch: Xeach 1 AS: 1.54 Profile: 10-yaar 
Warn2ng:Yhe energy lor= w a r  greater than 1.0 ft 10.3 . I .  between the current and previous cmar section. ~ h l s  nay indicate 

the need for sddlrianal cross .ecLlenr. 
River: Paradire Warh nemch: %each L RS: 1.46 protila: lo-year 

Wr?n~ng:The energy lass war greater than 1.0 fr 10.3 mi. between the svrrene and previ~ur cross Section. This nay indlcate 
the need far additfonal c m s s  sections. 

Rivet: Paradise Ybvh Rsnch: Reach 1 RS: 1.31 Profile: 10-ysar 
Yarnlng:rhc energy equation could not be balancsd rithin the specifxed nvnber of iterations. Thn progrvl =elacted the vatar 

ruifnce thar had , m e  lelst ameunr of pzr-r b s t ~ ~ m  ~ ~ m p ~ t e d  end assued va1ue9. 
WarningiThe energy loss war greater than 1.0 ft (0.3 . I .  betvccn the current and previous cross section. s his nay mdicata 

the need for additional trees saction.. 
Warning:hring the standard atep itei.tiona, when  ha asauncd warex surface war a e t  equal to cr~risal deprh. the calculated 

water durface came back below critical depth. This indicates thmt there is not a valld subcrificai anruer. me 
propram defaulted in critical depth. 

River: Parsdire wash Reach: Reach 1 Rs: 1.27 profile: lo-year 
Warnins:me energy lass was greater than 1.0 ft 10.3 nl. betran the current and previous cross z e ~ t ~ o n .  ~ h l s  nay lndrcate 

t h o  nPEd f O T  addlC1Dn.1 C109r rectlons. 
River: Paiidlse Yesh Reach: Reach 1 RS: 1.21 Profile: 10-year 

Wsxnlng:The anezgy loss was grearer rhan 1.0 ft 10.3 m i .  betwren the cvrrsnr and previous srosa sectran. This may mdi;ace 
rhe need Lor &dditi0"81 cross section.. 

R ~ v e r :  Paradzse wash R B S C ~ :  Reach 1 Rs: 1.12 Protile: lo-year 
Waining:The anergy *quation could not he balanced within the specified nvmbsr of iteratlcn..  he progrm selected the 

surface Chef had the laast anovnr nf ermr berueen computed and assumed values. 
w#rnlng:~he snerrj. loss was greater than 1.0 ff (0.3 01 .  Qerueen the current and piovious cr0.8 aecrion, r b l s  m y  m ~ i ; ~ r ~  

the need tcr adc;raanal cross rect~qns. 
Warnzng:ouzxng the rtsndard s:cp iterataons. vhen me aasWaed water  surface was ref equal to crit~cal depth, the caiculatej 

wafer  avrface came back belw crzticai depth. This indlcacas that there ia not a valid suhcrir~cal ansucr. ~ h .  
pr0pr.m deiaulreb ie critical dcpeh. 

~iwer: ~ = a = i ~ e  wssh Reach: R ~ S C ~  1 RS: 1 . 0 4  Profile: I@-year 
WarninqrThe energy eauaricn could not  be Dsianceti virhln Lhe rpecxtied " h e r  of iceia~xans. T- brogram used crzrlca: depth 

for the usier surface and continued cn vzrh the calsulaiion+. 
m=rr.ing;~he energ, loss was greater than 1.3 :r 10.3 hl. betwen the current and prevzavo c r o ~ s  rcctian. ~ h z s  may lndlc-re 

the need :or .dditlnna: crass sections. 
warnlng;ulirlng m a  rrandard iTeP ltaratxonr. vhen the assumed water svzface was set equal to cr~tii;ai dspth, the calcuiaied 

water s~rface came back helor crlrlcel deprh. Phis indichtes rhaf there is not a "all6 rubcritical answer.   he 
~ x c g r i . m  dzficlred tC Crlzical de~Lh. 

~ u e r :  Faradlre aasi Reach: R e w h  1 9s: 0 .9 :  Profile: lo-year 
Wamlng:The uelDciri- has5 has chacged b? mare than 0.5 It 10.15 .I. Thlr may ind~cafe the near! fqr additional crozr rscrlon... 
Waraing:~ha canvesanc* ra:xo lupsrrbain convey3nce dxvided by dounsrreain conveyancel i. le,r than 0 . 7  or greater than 1 . 4 .  

~ h ~ n  may indlcate ta need far addirlonal crasa rectioar. 
Wlmlng:The energy lass was greeter than 1.0 ft iV.3 ml. betwrer. the current and prevlaur cfoss secf1mn. ~ h x s  nay lndlcsrs 

the need for addiZiond1 CIOOa PecClen~.  
RIYO~: Parad~re wash Xaach:  each 1 RS: 0.89 Profrle: 10-year 

Warning:The Y ~ ~ ~ C L ~ Y  head has chanllad by more than 0 . 5  tt 10.15 .I. Thi. nay indlcare the necd tor additional crass sections. 
Wi.=n~~.g:~he energs low Y ~ S  greater rhan 1.0 ft 10.3 mI .  between the currsnr and previous O C O J ~  section. ~ h z e  may indlcatc 

the need for sddit~onal G E O r r  secrinns. 
Rlver: Paradise Wash Resch: Reach 1 RS: 0.80 Prnfile: 16-yoar 

Warning:Tha melw emarian could nor be balanced WIfhln the speclfird nYmb.x of iteratiens. The program used critical depth 
for the water surface and continued on vith the calculatzans. 

UarningrThe energy lo.$ uai greater khan 1.0 fc 10.3 .I. between the currant and previous cross section. ~hlr ney indxca~~ 
the need far additional cross saction.. 

*=rning:Durlng the standard step itarations. when the asawed wafer surface wan set equal to crlf~cel depth, the calculated 
Mrtr surface came beck below cr~tical depth. rhls indicates that there i s  not a v a l ~ d  ~ubcritical enswer. ?he 
pr~gzam defau1t.d t o  cricicai depth. 

~iver: ~aradire wash Reach:   each ! RS: 0.72 ~mfile: 10-year 
Wamln4:ThE energy equstlon could not  be balanced within the speclfled number of iterations. The program used crrtJCa1 depth 

for th- water D Y I ~ ~ C L  and caotlnued oq vith the calculatiens. 
Yarnlng:The rnersy loso war xresrcr than 1.0 ft 10.3 nl. between the cvrfcni and previova cross section.  his may indicate 

?he nesd for additional cross sections. 
'4arning:Uurlng the scandard SZeP ~Leii'cions, *hen the aglued r a t e r  rurXacc war sei equal to czxtisal depth. the calcul~t~d 

rater surface came back below critical depth. M i s  indicates chat there is nor a vaiid subc~llical answer. 7he 
pragzan defaulted t o  critical depth. 

River: Paradise wash Reach: Reach 1 RS: 0.62 Profile: la-year 
Warnlng:The energy loss was greater than 1.0 ft (0.3 mi- between the cvrrent and previous cross section. Thls MY indxcake 

the need fat- additio~l crOll3 recrionr. 
River: Paradise Warh Mach: Rsacn 1 RS: 0.53 Profile: 10-year 

W"nin9:rhe energy c w t r o n  could not he bnlencab vithin the aP=cified rimer of iterations. The px~9l.m u x a  mirical de@h 
for the warer surface and centinucd an uxth the ca~cu~aeionr. 

Harnlng:The energy lass uaa greater than 1.0 ft 10.3 mi. b=rue=n the mrrsnt and previous crors s s c t ~ a n .   his ney indicate 
the nee8 lor additional cros. sect%onr. 

Waminq:Uucing the Icandard Srw iccrarlqnr. vhen the aasmcd usre= surface war r e r  .ma1 t o  critical depth. the calcvlatad 
wafer svrface came back below critical depth. This indicates chat there is not e valid rvbcritical ansuer. ~ h .  
pmgram defauired to srlrlcal drptt. 

River: Paraalre wash Reach:  each 1 RS: 0.44 Prnfilc: lo-ysar 
warning:The conveyaca ratlo iuprtisasl conucyance di~ided by dounrt~eam conveyance) is leas than 0.7 oz greater than 1.4, 

This ILY indicate =he need for sdditlonal cross seetionr. 
Warning:The Energy lor5 was greater than 1.0 ft 10.3 .I. bePveOn the Cvrrent and previous crara bectian.  his may indlcsfe 

the need for additiaml crass aecncna. 
U 2 v e r :  Paradise MAsb Rsach: Xescb 1 RS: 0.34 Profile: 10-year 

Uarning:The energy aqiiatton could n o t  be balanced rithin the Specified nvmber of iteratmns.  he proqrm used critical depth 
far the vilrer SUII~CB and continued on vith the calcularions. 

Paznlng:Uiuibed flaw computed for Lh ie  cross-section. 



warning ?he energy loss was greater than 1.0 ff 10 3 m1 betweon the current md previous c r w s  section Thi* may indxcafe 
tne need f o r  add i t i ona l  C r o r r  aecr~ons. 

Wamzng.mring the standard s t e p  i t e r a t i ons ,  when the a.sumad water surface wsr rrr equal ro c r l i a c a l  depth, the  ca l cu l a t ab  
u a ~ e r  surface  same back below critlcnl drpch. ~ b i s  mdicatali  t h a t  there i s  n o t  a v s i r d  a u b c r i t ~ c a l  answer m e  
pr0grOm det."ILed t o  crtt ic.1 depth. 

Rlvcrf Paradlre Uaah Raach Reach 1 R5: 0.28 P r a f l l e  LO-yslr 
wernin9.The energy emanon could n o t  be balanced vliqln t h e  specrf led  number of i t e r r r l o n r .  The program vrad m i t i c a l  depth 

roi the refer  rUfaCe rnd c.nt2nued on With th. ca1c(riatron.. 
Y@rnmg Olvlded f l o ~  conputad far t h l o  cross-section. 
Varnmg The conveyance r a t i o  1uprrra.n conveyance dwidcd  by domrcrem sonveyantel 1s l a s e  than 0.7 or qrrafcr inan 1.4 

~ h l s  may lndlcare me nssd fgr sdd i r i ona l  ccoss s e c r i m r .  
W~)ming The ensrgy lo s s  was grea t s r  than 1 0 ft 10.3 nl. b e m e n  the mrrcnt s M  p r e v ~ o u s  close aectlon. This m y  i n d ~ c a t c  

rhe nced f o r  addlf loM1 cross ssot l~ns .  
Warning Dvrlng tho standard step iterlt~onl, when rhc asruned Mats= surface  war set cw.1 =a c r i t i c a l  depth, the ca lculsfed  

vatsi surface came back b s l m  a r i r l c a l  depth. ~ h ~ s  indacares  fber there i s  nor a "all4 s u b c r z t i c e ~  m s ~ e r .  me 
PSogIm dCfaYlt-d LO D r l t l c a l  depth. 

R i ' n r  Plrnd2.e Wash Remch R**ch 1 115: 0.17 P ro f i l e  10-year 
wirniag:~~v~ded f l o w  conputsd f o r  thxa crass-seet~on. 
n ~ l m d n g . ~ h e  convcyanca r a t i o  i up r r r em conveyrncs dzv~ded  by dwnrt l raro  convepncei A D  l e s s  than D 7 or greater than I rl 

This may indicate the  need f a r  addif lonal  cr0.5 sections 
WS=ning.The energy 1-sr was g r a r t c r  than 1 0 it (0 3 ml. between the  CUZI*"~ ~d prevleu* SfO6S section. t h ~ s  m y  i n d ~ o r c  

the  nced fer addzcione.1 cross rccrlans 
River Paradise Waoh Resch. Reach 1 RS. 0.13 P r a f l l e  10-year 

*ainmg:The e n u g y  equazlon could n o t  be balm-d r l f h i n  the  spec1fi.d number 0f ~ t e r a r i a n r .  t h e  ~ r o g r m  used c ~ a t i c a l  depth 
fer t h s  urer gvrfacs and cenrinued sn with t h e  c a ~ c u i a t l o n r .  

Warning The velocity head has mangad by mrr than 0 .5  it 10.11 m1 %hie nay ind i ca t e  me need for addi t ianal  cross sectxenr 
h'arning.The conveyance rlrro lvpsrrem conveyance divldod OY doYnsrrea. ~ o n v ~ y a n ~ e l  ID  l e s r  than 0 7 o r  greatex than 1 4 

Thl l  nay mdzcete the nced for  addxtianal eross r e c f i ~ n s  
Warning  he energy 1.85 u i s  qraatar than  1.0 f t  (0.3 m i .  batween *he current and pr+vioua ciosa aectlon ~ h r s  nay lndrsat. 

the  need for addl i ronal  cross aacr~w. .  
W&Inlng:DYEmq t h ~  arandard s t e p  =teratlons. when the tsmmed uscar surtace was set aqua1 L. c r i t i c a l  depth, the calevlared 

rater surface came bsek below s r i t ~ c a l  depth. T h ~ s  Indicate. that rhera 1s not a % l i d  subcritisai anrwer the  
program d-faulted t d  critical dapm. 

River Parad ise  wash  each  each l 85: 0.04 e r a f i l e :  ,&-war 
aarnlng The ve1oc.t~ hnad has changed by more than D 5 f c  10 1 5  .I. This may mdica re  the need for addl t lvnel  cr~i*. section* 


