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Executive Summary 

This report documents the results of an engineering analysis to determine the extent of 

potential flooding downstream of the Adobe Dam emergency spillway. 

During the course of this study, Data Collection and Field Reconnaissance Appendices were 

prepared. These reports are included as a part of this report. The Data Collection Appendix 

documents existing studies and engineering plan sets which were obtained during the course of the 

study, and which provide some background to the study. The Field Reconnaissance Appendix 

documents existing conditions within the study area. It also provides the results of a Manning's "n" 

evaluation which was used in the hydraulic modeling of spillway flows. Spillway flows were 

modeled for the 113, 213, and full discharges using a combination of the HEC-RAS model and 

approximate hydraulic methods. The results &om the HEC-RAS and hydraulic analysis are included 

in Appendices D, E, and F. 

The end product of the hydraulic analyses are spillway inundation maps for the 113,213, 

and full spillway discharges. These maps summarize hydraulic data which includes average flow 

velocities, average flow depths,,and average flow travel times. 
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1 Introduction 

Hoskin Engineering Consultants, Inc., in association with DEI Professional Services, 

have been contracted by the Flood Control District of Maricopa County (District) to 

delineate the inundation limits from several Adobe Dam spillway flows. The study is 

intended primarily for use in flood warning, emergency preparedness and evacuation, and for 

the identification of potential drainage easements downstream of the spillway. 

1.1 Purpose of Study 

The purpose of the spillway delineation is to determine the inundation limits 

and the downstream impacts of the 113,213, and full spillway discharges for Adobe 

Dam. The detailed study area covers a portion of north central Maricopa County, 

including portions of the cities of Glendale and Phoenix. The study limits are 

depicted in Figure 1. 

1.2 Background 

Adobe Dam, along with its spillway and outlet structure, was designed by the 

Corps of Engineers (COE) in 1980 to provide flood protection for the primarily 

residential area downstream of the dam. The dam was designed to detain floodwaters 

from an 89.6 square-mile portion of the Skunk Creek watershed north of the dam 

(Ref. 13). 
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2 Area Studied 

Adobe Dam is located in an almost fully developed area of Phoenix. Due to many 

flow splits through the area; the detailed portion of the study encompasses approximately 3 

river miles downstream of the spillway. 

2.1 Scope of Study 

The scope of this study includes the delineation of three spillway discharges 

from Adobe Dam's emergency spillway. The upstream limits of this study occur at 

the crest ofthe spillway, and at the dam's principal outlet. The downstream limits of 

the study occur where the spillway flows join the 100-year floodplains of either the 

Skunk Creek or the New River. 

Discharges were modeled for the 1/3,2/3, and full spillway discharges, where 

the full discharge is the Probable Maximum Flood (PMF). Hydrology for the PMF 

was obtained from the COE study (Ref. 13). A portion of the topography used in this 

study was originally produced for the Arizona Canal Diversion Channel Area 

Drainage Master Study (ACDC ADMS) (Ref. 6).  Supplemental topographic 

mapping was produced for this study for areas along the Loop 101 freeway, and for 

another area, which was identified as having urbanized since the earlier mapping was 

produced. Hydraulic models were prepared using HEC-RAS (Ref. 12). Final 

deliverables include this report, a set of floodplain delineation maps, and the HEC- 

RAS data and mapping files on Compact Disc (CD). A complete scope of work is 

included in Appendix A. 

Adobe Dam 
Spillway Delineation Study 
FCD 98-32 

Hoskin Engineering Consultants, Inc. 
DEI Professional Services 

June ZOO1 



2.2 Description of the Study Area 

The study area is approximately bounded by 39Ih Avenue to the east, New 

River to the west, Adobe Dam to the north, and Skunk Creek and the ACDC to the 

south (See Figure 1). 

Adobe Dam is located north of the Agua Fria Freeway (Loop 101) and west 

of Interstate 17. The dam receives runoff from the Skunk Creek watershed, with an 

area of approximately 89.6 square miles, extending north of the dam. The principal 

outlet of the dam is located at the westem end of the dam, just east of the Hedgepeth 

Hills. The emergency spillway is a rock-cut channel passing through the Hedgepeth 

Hills, west of the principal outlet. South and west of the spillway, the land is 

currently undeveloped. West of 5 1" Avenue, and south of the Loop 101 keeway, the 

area is almost fully urbanized with a combination of residential, industrial and 

commercial developments. 

Significant features within the study area include: the Skunk Creek 

channelization between approximately 51" and 74Ih Avenues, a detention basin 

located at the northeast comer of 51" Avenue and Beardsley Road, the Arrowhead 

Lakes detention system and outlet structure, outflow culverts across the Agua Fria 

Freeway, and the 55th Avenue drainage channel. Detailed information regarding each 

of these facilities is included in Appendix B. 

Potential construction within the study area, which is of significance to this 

study, includes development of the currently natural desert areas immediately 

downstream of the spillway, and construction of a soundwall along the north side of 
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the Loop 101 Freeway, east of 51St Avenue. Development within the desert area 

northeast of the intersection of 5 1" Avenue and Beardsley Road would impact the 

results of this study because the flow path assumptions would be altered. 

Construction of a soundwall would prevent flow from crossing the freeway, and 

would also alter the flow split assumptions. The current assumptionofno soundwall 

is more conservative because the subdivisions immediately south of freeway are 

included within the potential flood hazard area. A soundwall was not modeled in the 

HEC-RAS prepared for this study. 

3 Technical Analysis 

3.1 Hydrology 

The principal outlet and emergency spillway were designed by the COE to 

handle the Probable Maximum Flood (PMF). Skunk Creek is intercepted by the 

dam, and continues south of the dam through the principal outlet and outlet channel. 

The portion of the Skunk Creek watershed intercepted by the dam includes 

approximately 89.6 square miles (Ref. 13). The discharge rates at the principal outlet 

and the emergency spillway were determined using outflow hydrographs from the 

COE design report entitled Adobe Dam Design Memorandum No. 3 (Ref. 13). See 

Appendix B for a summary of hydraulic and design data obtained from the COE 

report (Ref. 13). Spillway discharges proposed for use in this study are summarized 

in Table 1. 
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Tablel: Summary of Flood Discharge Rates 

Principal 1 1 8 9 0  
Outlet 

Downstream of the spillways the flow diverges, and flow splits occur at 

intersecting streets and at the Loop 101 freeway crossing. All discharges 

downstream of the spillways are rounded to the nearest 100 cfs. 

Hydrology for the areas downstream of the spillways is addressed in a report 

entitled ACDC ADMS Phase I: Skunk Creek Watershed prepared by Kaminski- 

Hubbard (Ref. 6). The analysis includes a HEC-1 hydrologic analysis of the 

watershed areas contributing to Skunk Creek between Scatter Wash and the ACDC. 

This constitutes a majority of the Adobe Dam study area. While a useful reference, 

the results from the ACDC ADMS were not used in this study. 

A new HEC-I model was developed to track flow magnitudes and splits 

throughout the Adobe Dam study area. The hydrograph for the full PMF flow and 

principal outlet flow was used as an inflow hydrograph to this model. The full flow 

hydrograph was prorated for the 213 and 113 spillway discharges. 

The Arrowhead Lakes development, located west of 51" Avenue, was 

included in the HEC-1 model. There are five lakes within the development area east 

of 591h Avenue. Lake 5 is the lowest lake, and the outfall for drainage inflows from 

all of the other lakes. The report Arrowhead Ranch Development, Glendale, Arizona, 

Emergency 
Spillway 

Total 
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Specific Area Plan, Storm Drainage Plan (Ref. 2 )  includes the input parameters and 

results from a TR-20 flood routing model. The stage-storage-discharge relationships 

for each of the five lakes were used to establish a storage relationship for all five 

lakes combined. The lakes were represented in the HEC-1 model as one retention 

basin, replacing the five individual lakes in the original model. Flows from the most 

upstream lake overflows into the next downstream lake, resulting in different normal 

and high water elevations in each of the lakes. Storage volume calculations for the 

entire Arrowhead Lakes subdivision are included in Appendix G. 

As the flow from the emergency spillway flows in a southwesterly direction, 

it encounters many streets, developments, and other impediments to its flow path. 

Several flow splits occur within the study area, each of which is addressed in 

Appendices D, E, and F, according to location within the study area. The following 

tables summarize the results of the flow split analysis: 

Table 2: Flow Split Summary, 51" Avenue and Beardsley Road 

Table 3: Flow Split Summary, 55Ih Avenue and Beardsley Road 
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Beardsley Rd West of 55Ih Ave 7 
5Sth Ave Channel at Freeway 2100 3300 -- 
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Table 4: Flow Split Summary, 51St Avenue South of Loop 101 Freeway 

Table 5: Flow Split Summary, 59Ih Avenue and Beardsley Road 

Discharge (cfs) 
West along south frontage road 
South along 5 1" Avenue 
Total 

Table 6: Flow Split Summary, 5Sth Avenue South of Loop 101 Freeway 

113 
200 
400 
600 

Discharge (cfs) 
Enter Freeway East of 59" Ave 
Beardsley Road street capacity 
West of Arrowhead Lakes 
Flow entering 101 Freeway west of 
59" Avenue 

55 Avenue channel South o 

3.2 Topography 

Topography for the area at a scale of 1 inch = 400 feet, with a 2-foot contour 

interval (Flight date: April, May, and July, 1991), as produced for the ACDC ADMS 

(Ref. 6), was used in this study. Since the area was mapped in 1991, there have been 

extensive development changes, including the construction of the Loop 101 freeway. 

Kenney Aerial Mapping Company produced new topographic mapping for the areas 

where most of the changes have occurred (Flight date: August 11,1999). Mapping 

from both sources was used to produce the floodplain maps presented in this report. 
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During the course of the study, it was determined that additional detailed field 

surveys were necessary at several locations within the Arrowhead Lakes area, and 

along Beardsley Road. This supplemental fieldwork was performed by Project 

Engineering Consultants, Inc., and was used for the evaluation of some of the flow 

splits. See Appendix B for information on data collection. 

3.3 Hydraulic Analysis 

HEC-RAS (Ref. 12) was used to model the 113, 213, and full flows 

downstream from the spillway. Due to the fragmented nature of the flow path, the 

entire HEC-RAS analysis was broken into three reaches. They are as follows: 

Reach A - Adobe Dam Spillway to flow west on Beardsley Road 
Reach B - Flow southwest along south side of Loop 101 Freeway 
Reach C - 55" Avenue Drainage Channel 

A combination of weir flow, split flow, and HEC-RAS analyses were used to model 

each reach. See Appendix D for Reach A hydraulics. See Appendix E for Reach B 

hydraulics. See Appendix F for Reach C hydraulics. 

Modeling proceeded from upstream to downstream. Flow paths were 

determined using mapping the mapping described earlier. A hydraulic baseline 

station of 10,000 was used for each cross-section. Stationing increases from south to 

north for Reaches A and B, and from east to west for Reach C. The spillway crest 

was assigned a river mile of 20.00, and the cross-sections numbers decrease in the 

downstream direction. Each reach was evaluated and mapped independently in 

HEC-RAS. The cross-section locations and floodplain delineations are shown on the 
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reduced-scale Spillway Delineation Maps included in Appendix H, and on the full- 

size Spillway Delineation Maps rolled separately. 

Several split flowlweir flow calculations were performed to track flow that 

occurs along roads and through developed areas. Calculations corresponding to each 

reach are included in Appendices D, E, and F, and are accompanied by summary 

sheets detailing the methodology and results of the analysis. Flow splits were 

calculated using the weir flow equation (Q = CLH '"), and topographic cross- 

sections. Water surface balancing at each of the flow splits was accomplished using 

an iterative process. 

This section of the report includes general descriptions of the HEC-RAS 

models, weir flow calculations, and split flow calculations within each of the three 

reaches A, B, and C. For detailed descriptions of the modeling and calculations, refer 

to Appendices D, E, and F. 

3.3.1 Reach A - Adobe Dam Spillway to Flow West on Beardsley Road 

Reach A encompasses the area starting at the spillway, through the 

desert area southwest of the spillway to the eastern border of the Arrowhead 

Lakes subdivision (51" Avenue), and west along Beardsley Road to 59" 

Avenue. 

The HEC-RAS model ADA1 was created for this reach, and includes 

the area from the Adobe Dam spillway to the freeway ramp west of 59"' 

Avenue. It begins with cross-section 20.00 at the crest ofthe spillway. Flow 

from the emergency spillway travels southwest towards the Loop 101 
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Freeway, through the currently undeveloped area north of the freeway and 

east of 51" Avenue. A concrete-lined drainage channel and detention basin 

along the north side of the freeway intercept an insignificant portion of the 

spillway flow, and were assumed to be ponded to capacity. The basin and 

any part of the channel below the top elevation of the basin were blocked in 

the HEC-RAS model. 

The majority of the flow continues west towards Sls'Avenue. For the 

213 and full discharges, a portion of the flow crosses the freeway and flows 

south and west. Flow crossing the freeway enters Reach B and is discussed 

in Section 3.3.2 of this report. 

Flow reaching 51" Avenue splits three (3) ways, continuing either 

west through the Arrowhead Lakes development, south along 51" Avenue, or 

west along Beardsley Road north of the freeway. A flow-split analysis was 

performed at 5 1'' Avenue to determine the amount of flow continuing in each 

direction, and is described further in Section 1 of Appendix D. 

Flow through the Arrowhead Lakes development contributes, in part, 

to the flow within the 551h Avenue channel modeled as Reach C. Flow 

continuing south along 51S' Avenue joins HEC-RAS Model ADB1, as 

described in Section 3.3.2. 

Flow continuing west on Beardsley Road is contained between the 

subdivision wall and the freeway sound wall. At approximatcly 55" Avenue, 

additional flow enters Bearsdley Road from the Arrowhead Lakes outlet, then 
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the combined flow splits either south towards the 55Ih Avenue channel, or 

west within Bearsdley Road towards 59"' Avenue. Flow split calculations at 

the Arrowhead Lakes outlet are included in Section 2 of Appendix D. Flow 

south to the 55Ih Avenue channel becomes part of the Reach C analysis. 

The freeway sound wall terminates at section 18.57. Weir flow 

calculations along Beardsley Road east of 59Ih Avenue were used to 

determine that all but 100 cfs, the capacity ofBeardsley Road, weirs into the 

depressed freeway section east of 59Ih Avenue. The weir flow calculations 

are included in Section 3 of Appendix D. The remaining 100 cfs in 

Beardsley Road combines with flow that has traveled west from the 

Arrowhead Lakes subdivision, as described in Section 6 of Appendix D. The 

combined flow then flows into the freeway through the westbound on-ramp 

at 59"' Avenue. 

3.3.2 Reach B: Flow Southwest Along South Side of Loop 101 Freeway 

Reach B encompasses the area from the point where spillway flow 

overtops the Agua Fria Freeway, west along the south side of the freeway, to 

the 55*' Avenue channel. Flow within this reach travels west through the 

undeveloped desert area immediately south of the freeway. 

HEC-RAS Model ADBl was created for Reach B analysis. The 

amount of flow crossing the freeway east of 51" Avenue was determined 

using a combination of weir flow calculations and HEC-RAS modeling of the 

freeway median. Further detail and the corresponding calculations are 
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included in Section 1 of Appendix E. Flow crossing the freeway continues 

west along the freeway ramp and frontage road to 51'' Avenue. At 51'' 

Avenue it combines with flow from Model ADA1, and then the combined 

flow continues either west along the frontage road south of the freeway, or 

south along 5Is'Avenue. Weir flow calculations were used to determine the 

magnitude of these two flows, and are included in Section 2 of Appendix E. 

Model ADBl continues west along the south side of the freeway 

towards the 55'h Avenue channel. It was assumed that the houses along the 

south side of the freeway have 6-ft walls, therefore constraining the flow 

between the freeway and the empty lots. Model ADBl ends at the 55Ih 

Avenue channel. 

3.3.3 Reach C: 55Ih Avenue Drainage Channel 

The 55Ih Avenue drainage channel runs along the 55" Avenue 

alignment, from approximately the Agua Fria Freeway to Skunk Creek. It is 

a wide, shallow channel with very little slope, and has a bridged crossing at 

Utopia Road. Sources of flow contributing to the channel include: the 

Arrowhead Lakes outlet (See Appendix D), flow from the east along the 

south side of the Loop 101 Freeway (See Appendix E), and flow from the 

east through the Camel Park subdivision (See Appendix F). As the capacity 

of the 5-10' x 4' concrete box culverts at Utopia Road is exceeded, flow 

breaks out of the channel and continues south and west towards Skunk Creek 

and 59"' Avenue. 
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The combination ofHEC-RAS Models ADC1 and ADC2 was created 

to model the spillway flow which reaches the 55"' Avenue drainage channel. 

Each model has a separate hydraulic baseline (10,000 sta). A detailed 

description of the HEC-RAS analysis and the model output are included in 

Appendix F. 

Hydraulic calculations for the 5-10' x 4' concrete box culverts at 

Utopia Road were performed using Dodson's Hydrocalc software (Ref. 3), 

and indicate that the box culvert has an approximate capacity of 1800 cfs. 

Model ADC1 was created to model the flow which does not pass through the 

box culvert, and is forced to overtop the west bank of the channel due to the 

elevations along Utopia Road. Once the flow overtops the channel bank, it 

heads in a southwest direction. An iterative process was used to determine 

the flow distribution at cross-section 17.80, where flow west of the building 

continues west toward 59th Avenue, and flow east of the building continues 

south toward Skunk Creek. 

HEC-RAS model ADC2 was created to model the downstream 

portion of the channel, including the culvert capacity flow and flow from the 

east through the Camel Park subdivision. 

The resulting delineations for the 113,213, and full flows are shown 

on the Spillway Delineation Maps. HEC-RAS model output is included in 

Appendix F. Flow splits occurring in Reach C are summarized in Table 6. 

Adobe Dam 
Spillway Delineation Sturly 
FCD 98-32 

Hoskin Engineering Consultants, lnc. 
DEI Professional Services 

June 2001 



3.3.4 Arrowhead Lakes Subdivision 

Flow through the Arrowhead Lakes subdivision and system of lakes 

was incorporated into the HEC-1 model for the Skunk Creek watershed (Ref. 

6), as described in Section 3.1 of this report. The primary inflow to this area 

includes overtopping of the wall along 5 1" Avenue and flow through the 

subdivision entrance at Tonopah Drive. The primary outflow from the 

subdivision occurs at the outlet structure. 

The Arrowhead Lakes outlet structure consists of a weir and six 10' x 

4' box culverts under Beardsley Road. A subdivision wall runs across the top 

of the box culverts. The culverts under Beardsley Road outlet to a series of 

concrete-lined rectangular channels and box culverts that convey flow under 

the Agua Fria Freeway and outlet to the 55" Avenue Drainage Channel. 

A combination of culvert calculations using Dodson's Hydvocalc 

software (Ref. 3) and weir flow calculations were used to determine arating 

curve for the outlet system. Flow that is contained within the box culverts 

under Beardsley Road will continue south and outlet to the 55"' Avenue 

drainage channel. Flow that overtops the subdivision wall will combine with 

flow in Beardsley Road and continue west. The calculations are included in 

Appendix D, and are summarized in Table 7. 
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Table 7: Arrowhead Lakes Outlet Summary 

4 Conclusions 

Hydraulic analysis for Reaches A, B, and C are included in Appendices D, E, and F, 

Discharge (cfs) 
Inflow: 
Entering Arrowhead Lakes subdivision from 
5 1''  venue 
Flow in Beardsley Road from 5 1'' Avenue 
Outflow: 
West from Arrowhead Lakes 
West in Beardsley Road 
South to 55" Avenue Channel 

respectively. Tables summarizing the flow depths, velocities, and travel times are included 

in the appropriate appendix, and are shown on the spillway delineation maps rolled 

separately from this report. Limits of flooding are also depicted on the spillway delineation 

maps. 
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Mapping Changes 

This study was prepared using a aerial topographic mapping from two sources. The 

original mapping was flown in July, 1991, for the A.C.D.C. Area Drainage Master Plan 

Study. More recent mapping was obtained specifically for this project with a flight date of 

August, 1999. Only areas that were felt to be within the emergency spillway limits, and had 

seen development since the 1991 mapping was produced, were re-mapped. Because of the 
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employed due to the lack of more detailed mapping. Continued development after the 

completion of this study may result in changes to the analysis presented herein. 

Loop 101 Freeway Sound Wall 

Currently, there are sound walls along the Loop 101 freeway adjacent to existing 

residential developments. For the stretch from 43"'Avenue to 5 1" Avenue, on the north side 

of the freeway, there is no sound wall since there is no development in this area. Future 

plans by ADOT may include the construction of a sound wall. If this occurs, any flow that is 

shown to cross the freeway between 43rd Avenue and 51st Avenue will be diverted west 

toward 51st Avenue. The flow that is currently shown to cross the freeway is as follows: 

Table 8: Flow Crossing Freeway 

An increase in the discharge reaching the intersection of 51" Avenue on the north side ofthe 

freeway will have a minimal impact on the flooding to the west and south. 

Flow Crossing Loop 101 Between. 43'* 
Ave. and 51" Ave. (cfs) 

0 
100 
400 

Discharge Event 

113 
213 
Full 

Future Development North of Loop 101 

Flow west to 51"Ave. (cfs) 

3200 
6300 
9200 

Currently, the emergency spillway discharges to an undeveloped area located 

between 43rd Avenue and 51" Avenue, on the north side of the Loop 101 freeway. The 

Arizona Department of Transportation (ADOT) owns a portion of the land in this area which 

is used for a detention basin. Other surrounding land is privately owned, and may be 

subjected to future development pressures. If the area downstream of the emergency 

spillway were developed, this would he an extremely high flood hazard area, with high flood 
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depths and flow velocity, and short travel time from the first point of flow release. 

Development within this area could also change the flow split analysis which was performed 

for this study, which in turn could change the results of this entire study. 

Skunk Creek Flow Assumptions 

It was assumed that the emergency spillway discharges will occur independently of 

any other storm event over the Skunk Creek and its tributaries. Therefore, it was assumed 

that there would be no flow within Scatter Wash (a tributary to Skunk Creek) at the time of 

the spillway discharge. The only flow considered within Skunk Creek is the flow from the 

principal outlet and the emergency spillway. Since the full discharge of 11,980 cfs is less 

than the 100-year flow in Skunk Creek, it was assumed that all spillway flows would be 

contained within Skunk Creek once they reach the FEMA designated 100-year floodplain. 

Culvert and Bridge Assumptions 

For the flow which exits the Arrowhead Lakes drainage system, it was assumed that 

the culverts would operate without plugging due to debris. Ifplugging of the culverts, which 

empty to the 55" Avenue channel, were to occur additional flow would occur along the Loop 

101 frontage road. The additional flow would enter the freeway west of 59" Avenue. 

Arrowhead Lakes System 

The Arrowhead Lakes drainage system was assumed to be at its normal operating 

level at the time of the spillway discharge. Volume computations indicate that the storage 

volume within the lake system would have a negligible effect on attenuating the flood flows. 
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Flow Entering Arrowhead Lakes 

Flow which reaches 51" Avenue will first tend to enter the Arrowhead Lakes 

development along Tonopah Drive. Because the elevation of the intersection of 5 1 "Avenue 

and the frontage road is several feet higher than Tonopah Drive, the flow will first enter 

Arrowhead Lakes. Because of the limited capacity of the street entrance, the flow depth will 

build along the perimeter walls of the development until they are either overtopped or fail 

due to the hydrostatic loading. It was assumed that the walls would fail and that the resulting 

rubble will stand to an elevation of approximately 2 feet above the wall base. 

7 1 Avenue Channel 

It was assumed that the 71"Avenue channel would intercept street and sheet flooding 

which would occur to the east, and that the channel forms the boundary of the spillway 

flows. 
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FLOOD CONTROL DISTRICT OF MARICOPA COL'NTY 
SCOPE OF WORK 

DELINEATION OF SPILLWAY FLObVS FOR 
THREE WEST SIDE STRUCTURES 

FCD 98-32 

'.I . 
GENERAL 

The study is to delineate the inundation limits of the I/;. 215. and full spillway discharge 
values for Adobe Dam, McMicken Dam. and White Tanks #4 Flood Retarding Structure. The 
combined delineation project consists of approximately 50.5 linear miles of emergency 
spillway delineations as depicted on exhibits A-I. B-I. & C-I. The consultant will determine 
the inundation limits using the U.S. Army Corps of Engineers HEC-RAS computer model. 
The consultant must use sound engineering judgement in the development of the inundation 
limits. The results of the HEC-RAS model must be analyzed carefully and refinements made 
to the input parameters in order to obtain the most realistic results. A notice to proceed will be 
issued for each structure that will be assessed and completed prior to the initiation of a notice 
to proceed on the remaining structure(s). 

All work must be completed within 910 days from Notice to Proceed, which includes a 
minimum of 150 days for District reviews. Each task will have its' own time length 
assigned to it. Work will proceed with Task C, then proceed to Task B and then Task A. 
The order that the Tasks are completed in may be changed with approval from the 
District's Project Manager. Work will not proceed on a subsequent Task until the 
preceding task has been completed to the satisfaction of District staff. The overall 
schedule covers a time period of 130 weeks. Approximate task completion dates are as 
follows: 

Task Description Time to Task 
Completion 

.. . . 
Task A - Adobe Dam Study 30 weeks 

Task B - McMicken Dam Study Phase I 24 weeks 
Task B - McMicken Dam Study Phase I1 34 weeks 
Task B - McMicken Dan1 Study Phase I11 46 weeks 

Task C - White Tanks FRS # 4 24 weeks 
.-.. 
.I' ' -  

Task A3 - Adobe Dam Mapping I6 \ ~ e e l ; ~  , :, 

'fusli I33 - McMicltcn Dam Mapping 20 \vccl;s 
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TASK A - ADOBE DAM 

No work is to begin on this Task until authorized by the District's Project Manager. 
i 

The Adobe Dam study limits are illustrated in Exhibit 'A-I.' The study covers approxi~iiately 
10 river miles due to numerous flow splits along major streets and the Loop 101 freeway. 

4 .  
TASK A1 - COORDINATION 

The consultant will submit a projectischedule showing coordination meetings and completion 
dates for each of the tasks in the scope during the proposal stage. The consultant shall update 
and resubmit this project schedule whenever changes in the schedule occur. 

The consultant shall submit a quarterly estimation of the projected billing within 14 days of 
Notice To Proceed. Thereafter, this estimation will be updated and submitted to the District's 

! Project Manager at least 10 days prior to the end of each quarter. 

The consultant will obtain any necessary Rights of Entry. The consultant will furnish the 
District with a list of all property owners notified and a sample Right of Entry letter. 

.a, The consultant shall meet with officials from ADOTI the Cities of Phoenix. Glendale. Peoria. 
and other agencies in the study areas. The purpose of this meeting is to notify them about the 
study and obtain information on current or planned public works projects in the study area. 

TASK A2 - DATA COLLECTION 

The District will supply some of the topographic mapping for this study in either a GIs or 
CADD format. The source of the topographic mapping data is the 1991 Arizona Canal 
Diversion Channel (ACDC) Area Drainage Master Study (ADMS). This mapping was 
originally developed using aerial photogrammetry methods. The horizontal scale is 1"  = 400' 
and the contour interval is two-feet. 

The District will supply the 3 discharge values to be modeled. The consultant will conduct a 
field reconnaissance of the full study reach. This will include observation of channel and 
tloodplain conditions for estimation of Manning's "nu values. photographic docu~nentation of 
floodplain characteristics, determination of channel bank stations, observation of possible 
overflow and split flow areas. The results of the tield reconnaissance will be included in the 
Final Report. However. a draft version of the field reconnaissance results will be submitted to 
the District prior to beginning the hydraulic modeling. The field reconnaissance section of the 
Final Report will present the determination of channel and overbank "n" values along with 
color photographs (or color photocopies) of these areas. Photo locations. structilrcs and "n" 

0 ,  values will be displayed on reduced (usually 1 1 "  u 17") scalc exhibit. 

-4 
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TASK A3 -TOPOGRAPHIC MAPPING 

The ACDC ADMS mapping will need to be augmented by new data because of the 
; 
1 construction of State Route 101 and new development that was constructed after the mapping 

was developed. The supplemental topographic data and survey work will be at the same scale 
and on the same horizontal and vertical datum as the supplied mapping. Any topographic 
mapping developed for this study,will be developed using a Digital Terrain Model (DTM). 
The DTM will be developed and a copy delivered to the District following the guidelines stated 
in the District's Data Delivery Specifications: The Hydrologic Information System. Revision 
3.1, June 1, 1998. The topographic mapping must also meet the quality control called for in 
FEMA-37, Flood Insurance Study Guidelines and Specifications for Study Contractors, 
January 1995. 

Topographic mapping will be produced at a scale of 1" = 400' and a contour interval of two- 
feet to match the existing mapping produced for the ACDC ADMS. Areas of mapping to be 

J updated will be produced within the same border sheets as the current mapping and will be 
matched. Points of matching will be identified on the maps and described in a legend. The 
extent of mapping coverage is identified on Exhibit 'A-2' as Area 1 and Area 2. 

e TASK A4 - HYDRAULIC ANALYSIS 

The hydraulic analysis will be preformed using the latest U.S. Army Corps of Engineers HEC- 
RAS River Analysis System computer model. 

The initial location and alignment of cross sections and channel centerline will be submitted 
for the District's review and approval prior to the initial digitizing of the cross section data and 
should closely parallel the existing flood insurance study. Cross sections will be spaced 
approximately every 500 feet. unless geographic or structural constraints dictate closer spacing. 
and will extend the full width of the inundated area. The use of different cross section spacing 
will require approval from the District's Project Manager. The orientation of the cross sections 
may need to be altered after running the HEC-RAS model to ensure that cross sections are 
perpendicular to flow. Also, to ensure good hydraulic modeling of the spillway discharges. 
additional cross sections may need to be added, or the existing cross sections may need to be 
moved. Interpolated cross sections will not be used in the HEC-RAS model. Cross section 
stationing will be from left to right looking downstream with the thalweg at station 10.000 

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

I'rior to the completion of the final hydraulic models all of the input data must be reviewed to 

e ensure that it agrees with I-IEC-RAS inode! results. Tilis includes: thc location of tlic c!i:uine! 
-.& ccnterliiic, reach Iensths. Mnnnins's 13 values. inefli.crivc tlotv limits. dischiugc values. ctc.. . 
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The HEC-RAS models will usually be developed for subcritical flow. Hofvever. in some cases 
supercritical tlow may be experienced and have to be modeled. The HEC-R4S inodrl should 
be started far enough downstream to eliminate the affects of the starting conditions on the 
downstream limit of the study area: and reflect a minimized hazard from spill\va!. tlo\vs. 

For braided channels, each branch should be modeled with its highest anticipated discllage 
value. This might require more then one HEC-RAS model to delineate the in~~ndation limits in 
these areas. A rating curve mwt. be determined and the discharge contained within the 
channel. The percentage of discharge in each overbank and the main channel must be closely 
assessed within the split flow area. as well as upstream and downstream of it. 

The consultant is to setup the HEC-RAS models so that the cross sections are broken into as 
many segments as practical for determining the maximum depth and velocity along the cross 
section. The consultant will need to calculate the time it takes for flows to travel from the 
spillway to each cross section. 

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

TASK A5 - FINAL PRODUCTS 

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

a An overall Final Report tior the st~idy will be developed. This report will inciirdc. a narrative 
description of the purpose oi'this study. what steps were lindenahen to complete this stuily. any 
assumptions made. minutes ol'mcetinzs with orticials Ikon1 ADOT and the City of I'hocnis. ihc 
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field reconnaissance results. and a reduced'size ( I  I" s 17") copy of the inundation liniit 
exhibit. Included as apprndises to this report sl~ould be printouts of the HEC-IWS models. 
plot of the cross sections. supporting calculations for any other hydraulic analysis done. and a 
copy of any supplemental survey work performed. 

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

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

In addition to the above. any topographic data developed for this study by the consultant will 
also be prepared in conformance with the CADD Data Delivery Specifications portions of the 
District's HIS Data Delivery Specifications, Revision 3.1. for the following layers: 

1. CARTOGRAPHIC FEATURES (CP - 110) 
2. CORNERS (CP - 210) 
3. MISCELLANEOUS CONTROL SURVEY POINTS (CP - 215) 
4. STRUCTURE (CP - 360) 
5. BRIDGE (CP - 608) 
6. CANAL SYSTEM (CP - 610) 
7. CULVERT (CP - 612) 
8. FCD PROJECT FACILITY (CP - 620) 
9. STREET DETAIL (CP - 660) 
lo, ELEVATION (LAND) (CP - 710) 
1 I. RIVER SYSTEM (CP - 960) 

The consultant is to only fill out those layers for which data is developed during the course of 
this study. If the consultant has data that doesn't fall into one of the above layers. the 
cons~lltant shall contact the District in order to determine what to do with that data. The 
consultant must follow the applicable CADD specifications when developing their CADD 
tiles. The CADD tiles submitted by the consllltant will be subject to a rigorous quality control 
(QC) check by District staff. 

I t '  any new topographic mapping is developed for this study then thc Digital Terrain Modcl 
must also be submitted. 
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a. 
TASK A6 - DELIVEMBLES 

1. One set of the inundation limit exhibits (fill1 size) on mylar sealed by the engineer. 

. 4 copies of the Final Report sealed by the engineer. inundation limit exhibits. and copies of 
the final HEC-RAS models on diskette. 

3. All of the CADD data called f o j  in the Final Products Section. 

4. Digital Terrain Model if any new topographic mapping is developed for this study 

TASK B - MCMICKEN DAM 

No work is to begin on this Task until authorized by the District's Project Manager. 
3 

Introduction 
The final outcome of the spillway inundation mapping is unknown at this stage. As a result. 
the study will be implemented in three phases. Study data will be reviewed with District staff. 
and authorization received. prior to proceeding onto the next phase. The phases of study are 
illustrated on Exhibit B-1 and as described below: 

Phase I 
Phase I consists of mapping the outlet the spillway discharges from the McMicken Dam outlet 
to the principal outlet channel and from there downstream in a so~ltheasterly direction along 
Grand Avenue to the final point of discharge at the Agua Fria River. Included in this phase of 
study will be flow that may occur through the Sun City Grand development and which may 
rejoin the flow to the southeast along Grand Avenue. 

The capacity of the principal outlet channel up to and including the bridge striictures under 
Grand Avenue will be determined. Analysis of the principal outlet channel after it crosses 
Grand Avenue will not be included. 

Phase I consist of approximately 9.3 river miles. Phase I will be authorized to proceed at the 
onset of Task B. 

Phase I1 
Phase II consists of mapping spillway discharges south along the Loop 303 to Northern 
Avenue and east along the Dysart Drain to the Agua Fria River. Included in this phase of study 
will be flow that may occur through the Sun City Grand development and which may rejoin the 
flow to the south. 
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HoskinEnginetring Consult~nts, Inc. 

Phoenix. AZ 85003 
Tel. (602) 252-8384 

Meeting Minutes 

Date Prepared: May 4,2000 

Fax (602) 252-8385 

Project: Contract FCD 98-32 
Delineation of Spillway Flows for Three West Side Structures 

Date: April 14,2000, 10:OO a.m. 

Location: Adobe Dam Study Area 

Attendees: Tim Murphy, FCD 
Russ Cruff, FCD 
Hal Marron, DEI 
Elisa Canez, DEI 
Paul Hoskin, HEC 
Kristyn Van Meter, HEC 

Purpose: Field Reconnaissance Meeting to tour the Adobe Dam study area, to obtain 
photographs, and identify limits of study. 

Discussion: 
The team commenced the site review at the principal outlet for Adobe Dam. The 
Rock Museum is located over the outlet chute. 
A few years ago, Russ prepared a spillway rating for the principal outlet and the 
emergency spillway. The combined discharge (PMF) is rated as 11,980 cfs. 
Approximately 960 cfs will overtop the emergency spillway, which leaves 
approximately 2,380 cfs through the principal outlet. . Russ noted that the outlet channel has a negative slope. 
From the principal outlet, we proceeded to the emergency spillway, then west 
through the Arrowhead Ranch development . 
If the emergency flows from the Arrowhead Ranch development to overtop onto the 
frontage road they would eventually spill into the freeway. We will do some rough 
estimates of the storage volumes within the freeway, however, it is unlikely that any 
flow would escape from the freeway. 
We then proceeded back to the 51"' Avenue underpass. From there we headed 
west to 55th Avenue where the Arrowhead Channel outfalls. We continued west to 



i 57IhAvenue and Skunk Creek, and then to the confluence of Skunk Creek and the 
Arrowhead outlet channel 
The Skunk Creek has been recently re-channelized per design plans prepared by 
Sirnons, Li &Associates. It should be noted that the vegetation will increase over 
time, resulting in changes to the Manning's "n" valve. 
We then proceeded east and viewed the principal outlet channel downstream ofthe 
freeway, and then the confluence of this channel with Scatter Wash. 

c. Attendees 



HoskinCngintering Consultants, Inc. i 323 w. R~oseveIt, st.. Ste 200 
Phoenix. AZ 85003 
Tel. (602) 252-8384 
Fax (602) 252-8385 

Meeting Minutes 

Date Prepared: May 17, 2000 

Project: Contract FCD 98-32 
Delineation of Spillway Flows for Three West Side Structures 

Date: May 4,2000, 10:OO a.m. 

Location: Adobe Dam Study Area 

Attendees: Tim Murphy, FCD 
Hal Marron, DEI 
Elisa Canez, DEI 
Paul Hoskin, HEC 
Kristyn Van Meter, HEC 

a Purpose: Meeting to address District review comments forthe recent WhiteTanks FRS 
#4 submittal and to address the Adobe Dam project. 

Discussion: 
Adobe Dam . ADOT is proposing a sound barrier wall along the Loop 101 freeway. This could 

have a significant impact on future spillway flow patterns. We will evaluate the 
existing conditions, and also review the potential impact of the wall in place. . Work is continuing on the data collection phase of the project. DEI has provided us 
with the ADOT Loop 101 plans, The District has provided us with a list of 
reverences within the District's library. This list has been reviewed and Kristyn will 
visit the District to review the data and determine the relevance of some of the 
material. . Need to provide Tim with an estimate of the amount (rounded to nearest $5,000) 
that will be invoiced on the project through the end of June. 
Kenney Aerial Mapping has been very slow providing us with a final product. Tim 
suggested that we consider alternative mapping consultants. We will solicit 
alternative bids. 
The District will not authorize the mapping of the McMicken dam area until the 

a .  Adobe Dam mapping has been successfully completed. 
Check on the insurance coverage for the study. 



.- 
White Tanks FRS #4 
The following are a verbal explanation of review comments which are written either in the 
report or on the delineation maps: 

Plan Review Comments: . Add a reference on all sheets as to the source of the mapping. . Need to check on how the islands are displayed. Either eliminate or show them as 
a different symbol and add a note that this is not high ground. This could possibly 
be put on the CART0 layer. . Add the ERMs from the White Tanks mapping. . Show the hydraulic baseline. Change the line style. Check on the flow split lines 
and whether to show on the maps. Change line style for the Gila River floodplain. 
Paul will get with Hal later in the week to review the maps and decide on 
presentation. 

Report Review Comments: 
Add a discussion on the islands. 
Explain the effect that the roads have on the travel times and that the travel times 
will be quicker along the roads. 
Explain the capacity of the FRS and that the inflow capacity will be limited by the 

0 channels on the east and west sides. Refer to Meeting Minutes. 
Possibly add a "Problem Section" to discuss the limitations of the study. . Explain that the White Tanks 1,2 and 3 were built at an earlier stage and that they 
have since been replaced. . Put the model index map with the CD in the back of the report. 
The Cross-Section output in the HEC-RAS model should be turned on. 
Make tab dividers for the final report submission. . Include the inputloutput from HEC-RAS in ASCII format along with the report text. 
Re-submit the report in two weeks on May 18, 2000. . Obtain a copy of the survey report for inclusion in this report. 

c. Attendees 



HoskinEngineering Consultonts, Inc. @ 323 W. Roosevell St.. Sle. 200 
Phoenix, AZ 85003 
Tel. (602) 252-8384 
Fax (602) 252-8385 

Meeting Minutes 

Date Prepared: June 15.2000 

Project: Contract FCD 98-32 
Delineation of Spillway Flows for Three West Side Structures 

Date: May 18, 2000, 10:OO a.m, 

Location: Adobe Dam Study Area 

Attendees: Tim Murphy, FCD 
John Cahoon, KAM 
Gary Finney, KAM 
Hal Marron, DEI 
Elisa Canez, DEI 
Paul Hoskin, HEC 
Kristyn Van Meter, HEC 

Purpose: Meeting to discuss mapping for the Adobe Dam project and the aerial 
mapping contract for the McMicken Dam project. 

Discussion: 
Currnetly the mapping submitted to HEC has holes in it where the new mapping is 
incomplete. This was pieced together from three CDs submitted on three different 
occasions. Kenney will re-submit the mapping on a single CD with all of the 
mapping in it. 
Work on the McMicken Dam project cannot be authorized until tentative approval 
has been reached for the Adobe Dam mapping. Kenney will coordinate the 
submittal with Mark Brewer of the District. 
Paul spoke to Chuck Gardner at Project Engineering Consultants to check on 
establishing a schedule for the ground control. 
Next meeting is scheduled for June 6,2000 at 10:OOa.m. 

c. Attendees 
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HoskinEnginctring Consultants, Inc. 
323 W. Roosevelt. St.. Ste. 200 
Phoen~x, AZ 85003 
Tel. (602) 252-8384 
Fax (602) 252-8385 

Meeting Minutes 

Date Prepared: June 17,2000 

Project: Contract FCD 98-32 
Delineation of Spillway Flows for Three West Side Structures 

Date: June 16,2000,10:00 a.m. 

Location: Flood Control District of Maricopa County 
Attendees: Tim Murphy, FCD 

John Stock, FCD 
John Cahoon, KAM 
Gary Finney, KAM 

,.-'-~? ,-;;-::-&- .::: -:: ~~. -. ' --Chuck Gardner;-PEC - - ;-- . - - - -  -,.: ---. :. - .--- --. - .- -- ~- 

Hal Marron, DEI 
Elisa Canez, DEI 

a Paul Hoskin, HEC 
Kristyn Van Meter, HEC 

Purpose: Meeting to discuss mapping for the Adobe Dam project and the aerial 
mapping contract for the McMicken Dam project. 

Discussion: 

McMicken Dam . For the McMicken Dam project, panels were set in the field by PEC. The flight was 
completed 6/9/00. Vertical control still needs to be established. This mapping 
contract has not yet been approved by the District. Furtherwork will be halted until 
approval is reached which may be some time next week. 
John Stock discussed the County's new requirements for keeping field notebook 
records. He handed out a draft memorandum about the forthcoming changes. 
District will be making changes to the horizontal and vertical control datums. 
However, they are controlled by the requirements of FEMA. For now 1988 vertical 
and 1983 horizontal will be used. For LOMR projects, it will be necessary to hold 
to the original FEMA mapping datums. 



.-*- 

3 . For the McMicken Dam mapping, the control will be the same as that used for the 
White Tanks and Whitman ADMS. New mapping will be cut into the old mapping. 
Mapping which is re-submitted to the District will include hydrologic and mapping 
label data. It will only be necessary for us to submit information that the District 
does not have. Labels will be submitted on the CART0 layer. 

Adobe Dam . A composite aerial photograph and topography has been compiled. Currently, it 
covers the entire watershedarea and uses the lowest resolution photographs. The 
photograph does not reflect the recent channelization work which was completed 
as a apart of the Simons and Li design. 
Data Collection is ongoing. We have prepared a summary of study information 
available. We still need to gather information for the Arrowhead Ranch drainage 
study and drainage structure design. 
Cross-section layout was presented for review. When the flow reaches the 
Arrowhead Ranch lakes it may inundate the surrounding houses. DEI needs the 
topography to be provided for areas extending west to the outfall channel. It may 
be necessary to model the lake system using the HEC-1 model. HEC-1 will be able 
to give the hydrograph timing as well. A flat topped hydrograph might be used. 
The oufflows from the Principal and emergency spillways are 2360 cfs and 9620 cfs 
(total 11980 cfs). The following discharges are proposed for the different 
discharges: 

Summary of  Proposed Discharges (cfs) from Principal and Emergency Spillways. 

- ~ , , 
Total 1 1890 1 5300 1 8600 

Principal 

Emeraencv 

For the area upstream of 51"' Avenue (limits of SLA study) we will need to obtain 
hard copies of the CVL study 
The next meeting is scheduled for June 27 at 10:OO a.m. at the offices of DEI. 

c. Attendees 
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HoskinEncJinaaring Consultants, Inc. 

323 W. Roosevelt. St.. Ste. 200 
Phoenix, AZ 85003 
Tel. (602) 252-8384 
Fax (602) 252-8385 

Meeting Minutes 

Date Prepared: July 11. 2000 

Project: Contract FCD 98-32 
Delineation of Spillway Flows for Three West Side Structures 

Date: June 27,2000,10:00 a.m. 

Location: Offices of DEI 
Attendees: Tim Murphy, FCD 

Hal Marron, DEl 
Elisa Canez, DEI 
Paul Hoskin, HEC 
Kristyn Van Meter, HEC 

Purpose: Meeting to discuss mapping for the Adobe Dam project and thefinal 
deliverables for the White Tanks project. 

Discussion: 

Adobe Dam . The meeting minutes from the last meeting were reviewed. 
Paul had sent hydraulic cross-section locations to Tim and Hal for their review. 
These appeared to be acceptable to everyone. DEI expressed some concern over 
being able to read the contours from the hard copy. They do not have Microstation 
available to them and wondered if they might be able to get the topography in 
AutoCAD format. . There was a discussion about the appropriate Manning's 'n' values for the area 
downstream of the spillway. The question was raised by Hal about using a lower 
'n' value forthe area through the ADOTdetention basin, since it will be assumed full 
of water and modeled with a flow block out. The following 'n' values were discussed 
as being appropriate for the first study reach: 



Description Manning's 'n' value 

Detention basin 0.010 

Crossing Freeway 0.025 

Natural Desert Area 0.045 

Spillway 0.025 

Concrete Channel . 0.015 - 0.020 - 

It will be necessary to check these values using the District's procedures. 

We will start to assemble the HEC-2 models that are currently available for the 
Skunk Creek. Sverdrup completed a HEC-2 model as a part of the Skunk Creek 
Master Plan which goes from the outlet to the ACDC, upstream to the principal 
outlet. We will substitute the Simons and Li (SLA) model for the improved channel 
section. The SLA model stops at Paradise lane (downstream limits). 
The 100-year flow rate in the channel downstream is 11,000 cfs. Since the full 
spillway discharge is 11,980 cfs, these values are very close. Accounting for floew 
losses within the study area, the full spillway discharge can probably be 

. accommodated within the channel. 
Dibble and Associates have a TR-20 model in the Arrowhead Lakes Master 
Drainage Report. This might be used in the development of the HEC-1 routing 
model through the lakes system. Since the Kaminski-Hubbard study is more recent, 
this will also be reviewed, and possibly used. We will go to the City of Glendale to 
research available "as-built" plans for the lake system and 5IstAvenue. - 

White Tanks #4 . Matt from DEI has met with mark Brewer at the District to review the GIs submittal. 
Tim had some minor review comments on the plans and none on the report. . We should put a disclaimer note on the plans about the ERMS since they were 
provided from a previous mapping contract. . We will make 4 copies of the final report for submission to Tim, along with mylars 
of the final maps. . Check the run dat6e on the HEC-RAS model and revise. HEC-RAS model names 
have changed as a result of conversations with mark Brewer, The CD should also 
be revised with the new run date. . Need to provide electronic files for Skyline Wash to Tim 
The next meeting is scheduled for July 13 at 10:OO a.m. at the ofices of HEC. 

C. Attendees. 
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HoskinCn~intering Consultants, Inc. 
323 W. Roosevelt, St.. Ste. 200 
Phoenix, AZ 85003 
Tel. (602) 252-8384 
Fax (602) 252-8385 

Meeting Minutes 

Date Prepared: July 24, 2000 

Project: Contract FCD 98-32 
Delineation of Spillway Flows for Three West Side Structures 

Date: July 13,2000, 10:OO a.m. 

Location: Offices of HEC 
Attendees: Tim Murphy, FCD 

Hal Marron, DEI 
Elisa Canez, DEI 
Paul Hoskin, HEC 
Kristyn Van Meter, HEC 

Purpose: Meeting to discuss the Adobe Dam project and make the final delivery forthe 
White Tanks project. 

Discussion: 

White Tanks #4 . The final delivery was made for the White Tanks #4. Two CDs were included in the 
back of the report. The first CD has the report text, HEC-RAS files, and field 
photographs. The second CD has the scanned images of the final drawings and 
the GIs submittal. The second CD, therefore will probably be changed out following 
completion of the District's review. 

Adobe Dam . Data collection has been ongoing. So far, we have been unable to locate the 51'' 
Avenue paving plans. We have checked with the City of Phoenix and Glendale. 
The Skunk Creek bridge was constructed by Maricopa County Highway Dept. . Work has commenced on assembling the HEC-RAS model for Skunk Creek. This 
model will be composed of the Simons & Li model and the HEC-2 model from the 
master plan. 
An evaluation has been made of the weir starting conditions for the HEC-RAS -. model at 51'' Avenue. Assuming that the subdivision development wall at 
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-... 
Arrowhead Lakes does not fail, the water would reach a depth of 8.4 feet. 
Assuming that this holds true, the following flow splits would result: 

If the wall overtops, however, it will fail and the flow splits will change. It was 
decided that it will be assumed that the wall will fail and leave a pile of rubble which 
will impede the flow to some extent. It will be assumed that the rubble will provide 
an obstruction to a depth of two feet and that the space between the houses will be 
assumed to be 10 feet. . The Adobe mapping has been reviewed by the District and they have transmitted 
comments back to Gary Finney at Kenney Aerial. . We should contact Kenney and see if we can obtain an electronic file in AutoCAD 
format. . HEC and DEI will meet next week to further discuss the project. That meeting will 
be held at DEI on July 18 at 2:00 p.m. 

@ The next meeting will be held at the District on July 25, 2000. 

Total Flow (cfs) 

9600 

c. Attendees. 
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West through lakes 
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HoskinCnginaering Consultants, Inc. i 323 W Roorevelt. st.. Ste. 200 
Phoenix. AZ 85003 
Tel. (602) 252-8384 
Fax (602) 252-8385 

Meeting Minutes 

Date Prepared: August 14,2000 

Project: Contract FCD 98-32 
Delineation of Spillway Flows for Three West Side Structures 

Date: July 25,2000, 10:OO a.m. 

Location: Offices of District 
Attendees: Tim Murphy, FCD 

Hal Marron, DEI 
Elisa Canez, DEI 
Paul Hoskin, HEC 
Kristyn Van Meter, HEC 

Purpose: Meeting to discuss the Adobe Dam project. 

Discussion: 

Skvline Wash . For the final submittal of this project the engineer's seal will be required. 

Adobe Dam . HEC and DEI met last week and decided that it will be necessary to obtain field 
survey for the lake outflow structures at Arrowhead Lakes. Our research of "as- 
built" records still leaves some ofthe elevations unknown. PEC has been contacted 
and survey scheduled for several structures within the study area. We will obtain 
survey information for the lowest lake outlet at Beardsley Road, the invert of the box 
culverts, the elevation of the top of wall, and cross-sections along Beardsley Road. 
In addition, we will obtain the lake elevation for the first lake which flow will enter 
from the east, the size and inverts of the principal outlet box culvert crossing of 
Beardsley Road near 43Id Ave, and the cross-section of the Special Ditch 'J' along 
Beardsley Road. 
We will develop a HEC-1 model for the emergency spillway outlet using the 
hydrograph information presented in the Corps report. The 113 and 213 discharges 



i will be assumed to be pro-rated. This hydrograph will be used to route through the 
lake system. Flow diverts will be modeled at 51"' Avenue and Beardsley Road. . We will model the system assuming that the culverts at the outlet from Arrowhead 
Lakes are both not plugged with debris and also fully plugged. . While we are waiting forthe survey information, we will also put together HEC-RAS 
cross-sections for the 55th Avenue channel and also along Beardsley Road to 59'h 
Avenue. 

McMicken Dam . This project is not authorized to proceed yet. The District wants to make sure that 
the White Tanks mapping and the new mapping are both on the 1983 horizontal 
datum. Possibly a mapping meeting will be held in two weeks on August 10,2000. 

. A meeting time and date was not established for the next regular meeting. 

c. Attendees. 
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HoskinEnginecring Consultants, Inc. 
323 W. Roosevelt. St., Ste. 200 
Phoenix. AZ 85003 
Tel. (602) 252-8384 
Fax (602) 252-8385 

Meeting Minutes 

Date Prepared: Sept. 7, 2000 

Project: Contract FCD 98-32 
Delineation of Spillway Flows for Three West Side Structures 

Date: August 8,2000, 10:OO a.m. 

Location: Offices of HEC 
Attendees: Tim Murphy, FCD 

Hal Marron, DEI 
Elisa Canez, DEI 
Paul Hoskin, HEC 
Kristyn Van Meter, HEC 

Purpose: Meeting to discuss the Adobe Dam project. 

Discussion: 

Adobe Dam . Need to contact Kenney Aerial to make sure that they have addressed the District's 
(Kevin) latest comments. . Field survey of the box culvert structures, lake elevations, street cross-sections , 
and weir structures is underway on 8/15/00 and 8/16/00. Kristyn and Paul made a 
field visit to instruct the survey crew on specific requirements. The hydraulic 
analysis (HEC-RAS) for the area upstream of 51'' Avenue has been revised using 
the latest flow split analysis at 5IstAvenue. The results indicate that approximately 
820 cfs crosses the freeway during the full spillway discharge event. This flow 
would cross through a vacant land parcel, however, a gas station has been 
constructed since the mapping was flown. The lie of the land suggests that a 
portion of the flow might cross 51'' Avenue and continue west. 
Work has commenced on establishing cross-sections along the 55Ih Avenue 
channel. . We will analyze the effect of the outlet from Arrowhead Lakes (lake 5) assuming that 
the perimeterwall were to remain in place. This represents the worst case scenario 
for any potential backwater effect to the upstream houses. 
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HoskinCnginooring Consultants, Inc. 
323 W, Rooreuelt. St., Ste. 200 
Phoenix. A 2  85003 
Tel. (602) 252-8384 
Fax (602) 252-8385 

Meeting Minutes 

Date Prepared: Sept.20,2000 

Project: Contract FCD 98-32 
Delineation of Spillway Flows for Three West Side Structures 

Date: September 7, 2000, 10:OO a.m. 

Location: Offices of DEI 
Attendees: Tim Murphy, FCD 

Hal Marron, DEI 
Tim Kelley, DEI 
Elisa Canez, DEI 
Paul Hoskin, HEC 
Kristyn Van Meter, HEC 

Purpose: Meeting to discuss the Adobe Dam project. 

Discussion: 

Adobe Dam . The survey data has been obtained from PEC, however, at least in one location 
there appears to be an elevation difference of approximately 5 feet. . The flow splits at 5IStAvenue for the full spillway flow have been approximated as 
follows: 

51" Ave. south Cross Loop Arrowhead Beardsley Total 
101 Lakes Road 

2000 800 5500 1400 9600 

. South of the Loop 101, approximately 2800 cfs will split and some of it will proceed 
west and some of it south and then west through the Carmel Park subdivision. 
After further review, it appears that some of the flow which enters the Arrowhead 
lakes subdivision will exit through subdivision streets to the west, rather than over 

a the wall adjacent to the box culverts. 
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--.. . The current assumption is that the box culverts under Beardsley Road remain 
unplugged. We should check to see the effect if these culverts become fully 
plugged. . In evaluating the channel along 55th Avenue, we should assume a Manning's 'n' 
value which is higherthan bare ground. The starting water surface elevation will be 
taken from the downstream confluence with Skunk Creek. . In the subdivision areas south of the loop 101, and west of 5ISt Avenue, we will 
compute the normal depth which could occurwithin each of the streets. On the final 
maps we will show a flow depth rather than water surface elevations. Suggested 
manning's 'n' values are 0.1 for outside the right-of-way and 0.02 for the street. 
The flow splits for the system so far are as follows: 

The final flow splits can be rounded to the nearest 100 cfs. . Hal has a publication entitled "Downstream Hazard Classification Guidelines", 
published by the US Dept. of Interior, ACER Tech Memo No. 11, 1988. . A submittal will be made to the District at the next meeting. . The next meeting will be September 21 at 10:OO a.m. at the District. 

c. Attendees. 
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HoskinEnginstring Consultants, Inc. 
323 W. Roosevelt, St., Ste. 200 
Phoenix, AZ 85003 
Tel. (602) 252-8384 
Fax (602) 252-8385 

Meeting Minutes 

Date Prepared: Oct 4, 2000 

Project: Contract FCD 98-32 
Delineation of Spillway Flows for Three West Side Structures 

Date: September 21, 2000, 10:OO a.m. 

Location: District Offices 
Attendees: Tim Murphy, FCD 

Hal Marron, DEI 
Tim Kelly, DEI 
Elisa Canez, DEI 
Paul Hoskin, HEC 
Kristyn Van Meter, HEC 

Purpose: Meeting to discuss the Adobe Dam project. 

Discussion: 

. A submittal was made to the District of the Data Collection, Field Reconnaissance, 
Final Notebook, and hydraulic analysis for a portion of the project. The purpose of 
this submittal is to finalize the flow split analysis and HEC-RAS model up to 51"' 
Avenue. . The submittal included floodplain maps of the area upstream of 5IS' Avenue. A 
review of this area indicates some minor inconsistencies with the plotted floodplain 
width. The hydraulic baseline was altered to occur along the freeway drainage 
channel. . The flow split analysis at 51'' Avenue south of the freeway indicates that 2100 cfs 
crosses the freeway through the underpass and an additional 800 cfs (full 
discharge) joins from a crossing point east of 51"' Avenue. A flow split analysis still 
needs to be completed for the area south of the freeway. . A flow split of 17cfs crossing the freeway east of 51'' Avenue (113 flow) will be 
considered as 0 cfs but it will be noted that there is the potential for overflow. . The 55'h Avenue channel has a capacity of approximately 1000 cfs. The remainder 
will overtop the channel and flow in a southwesterly direction. The hydrauliccross- 
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sections may need to be modified to model this. Proposed cross-section locations 
will be provided to Tim. . Freeway storage volumes will be computed for the next meeting and the location 
where flow could possibly exit identified. . We need to review the flow that continues west through the Arrowhead Lakes area. . All discharges will be rounded to the nearest 100 cfs. . The District is still reviewing the Adobe mapping. . The next meeting will be held with DEI on Wednesday September 27 at 10:OOa.m. 
No follow up meeting was scheduled. 

c. Attendees. 



HoskinGnginaaring Consultcmts, Inc. 
323 W. Roosevelt. St.. Ste. 200 
Phoenix, AZ 85003 
Tel. (602) 252-8384 
Fax (602) 252-8385 

Meeting Minutes 

Date Prepared: Nov. 14, 2000 

Project: Contract FCD 98-32 
Delineation of Spillway Flows for Three West Side Structures 

Date: October 5, 2000, 10:OO a.m. 

Location: District Offices 
Attendees: Tim Murphy, FCD 

Marta Dent, FCD 
John Stock, FCD 
Gary Finney, Kenney Aerial Mapping 
John Cahoon, Kenney Aerial Mapping 
Hal Marron, DEI 
Tim Kelly, DEI 
Elisa Canez, DEI 
Paul Hoskin, HEC 
Kristyn Van Meter, HEC 

Purpose: Meeting to discuss the mapping for the McMicken Dam study and the 
ongoing study progress for the Adobe Dam study. 

Discussion: 

McMicken Dam . Ground control has not yet been completed. All ground control will be in State 
Plane Coordinate System. Mapping Datum 1929 vertical datum. 
We should provide a copy of the White Tanks topography to Kenney. Tim will 
provide us with an electronic file and the photographs. Photos have a date of Jan. 
or Feb. of this year. . The original White Tanks mapping was prepared with a datum of 1927 and was 
converted to 1988. . Kenney will establish a schedule for delivery of the mapping. Originally they had 
indicated 4 months from the flight date. They currently estimate 35 working days. 
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. Cross-section checks for the Adobe Dam mapping have not yet been completed by 
PEC. PEC will get a new electronic file for the structures and will contact us in 
regards to the cross-section checks. . Kenney will get back with us in regards to a schedule for the mapping. 

Adobe Dam 
Check that our address has been updated with the District. 
Review the overflow area from the 55'h Avenue channel. . Evaluate the freeway storage in regards to flow that passes underneath the bridges. 
These will be treated like large culverts. . use average depth and velocity calculations for the street because the hydraulic 
model can become too complex as the flood hazard becomes reduced. . 

c. Attendees. 
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HoskinEnginsaring Consultants, Inc. 
323 W. Roosevelt, St., Ste. 200 
Phoenix, AZ 85003 
Tel. (602) 252-8384 
Fax (602) 252-8385 

Meeting Minutes 

Date Prepared: Nov. 28, 2000 

Project: Contract FCD 98-32 
Delineation of Spillway Flows for Three West Side Structures 

Date: November 14,2000, 10:OO a.m. 

Location: District Offices 
Attendees: Tim Murphy, FCD 

Hal Marron, DEl 
Elisa Canez, DEI 
Paul Hoskin, HEC 
Kristyn Van Meter, HEC 

Purpose: Meeting to discuss the Spillway Delineation projects. 

Discussion: 

Adobe Dam . The meeting minutes from the last meeting were reviewed. 
A list of tasks necessary for the completion of the project by December 20'h was 
reviewed. 
The worksheets for the HEC-RAS model have been prepared at a scale of I-inch 
= 300 feet. Tim asked if they could be produced at either a 200 or 400 scale. We 
will prepare an example of the maps, along with a sheet layout for Tim's review. . Adiscussion started about the proposed river mile system. Conventionally, the river 
miles should start with river mile 20 at the emergency spillway. However, the Skunk 
Creek has it's own river mile system. It was decided that we will count down from 
River Mile 20.0 to the Skunk Creek, and maintain the Skunk Creek numbering 
system. Each of the tributary models will continue with the same numbering 
system. . Kenney has been approved for their mapping submittal. We should re-submit the 
invoice from February. 

White Tanks #4 
The digital files have been re-submitted 

The next meeting will be November 29,2000 at the offices of DEI 

c. Attendees. 
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a Hoskin Cnginooring Consultants, Inc. 
323 W. Roosevelt, St., Ste. 200 
Phoenix, AZ 85003 
Tel. (602) 252-8384 
Fax (602) 252-8385 

Meeting Minutes 

Date Prepared: Dec. 13, 2000 

Project: Contract FCD 98-32 
Delineation of Spillway Flows for Three West Side Structures 

Date: November 29,2000, 10:OO a.m. 

Location: Offices of DEI 
Attendees: Tim Murphy, FCD 

Tim Kelly, DEI 
Elisa Canez, DEI 
Paul Hoskin, HEC 
Kristyn Van Meter, HEC 

Purpose: Meeting to discuss the Spillway Delineation projects 

Discussion: 

a Adobe Dam 

,. A draft sheet layout and index map layout were reviewed and the scale of the final 
maps discussed. It was agreed that a scale of I-inch = 400 feet would be 
acceptable. 
It was agreed that we might consider adding the drainage structure sizes to the 
maps. The Arrowhead Lakes title could be reduced in size. 
It was agreed to add a second sheet which shows the various flow splits throughout 
the study area. 
The HEC-1 schematic will be presented in the appendix of the report. 
We should check the plotting margins at the top and bottom of each sheet. 
Identify the areas of new and old mapping on an index sheet. 
There was discussion about the analysis of flow which enters the freeway both east 
and west of 59Ih Avenue. Tim said that the District is working on a side weir 
program. The methodology used appeared reasonable, and it should just be 
properly documented. 
The highest point of the spillway should be used as the 20.0 mile marker. This will 
mean revising the cross-section stations downstream. 
We should check the lengths measured along the hydraulic baseline and compare 
with the input in HEC-RAS. 

The next meeting was scheduled for Thursday December 7, at the Offices of HEC ( this 
meeting was subsequently canceled and re-scheduled for December 13 at 10:OO a.m. 

a c. Attendees. 
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Hoskin Engineering Consultants, Inc. 
323 W. Roosevelt. St, Sle. 200 
Phoenix, AZ 85003 
Tel. (602) 252-8384 
Fax (602) 252-8385 

Meeting Minutes 

Date Prepared: Dec. 13. 2000 

Project: Contract FCD 98-32 
Delineation of Spillway Flows for Three West Side Structures 

Date: December 13,2000,10:00 a.m. 

Location: Offices of HEC 

Attendees: Tim Murphy, FCD 
Tim Kelly, DEI 
Elisa Canez, DEl 
Paul Hoskin, HEC 
Kristyn Van Meter, HEC 

Purpose: Meeting to discuss the Spillway Delineation projects. 

Discussion: 
Adobe Dam 

The split flow analysis will be updated to include the area south of 51'' Avenue 
After reviewing the schematic (sheet 2) for the flow splits, Tim suggested that we 
might want to eliminate the background topography. . The cross-section spacing for the Skunk Creek was discussed. There a re a lot of 
cross-sections right now. Tim is not sure if these are in the District's GIs. Possibly 
we should consider cross-sections at the roads and at representative reach points. 
Tim wants to make sure that we don't assume responsibility for the conversion into 
the GIs. 
Elisa will be taking the HEC-2 model and verifying the model with the newly created 
HEC-RAS model. 

White Tanks #4 

. There is still some work on the mapping that needs to be addressed. . 
c. Attendees. 
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HoskinCnginttring Consultants, Inc. 
323 W RooseveI1. St., Ste. 200 
Phoenix. AZ 85003 
Tel. (602) 252-8384 
Fax (602) 252-8385 

Meeting Minutes 

Date Prepared: Dec. 13, 2000 

Project: Contract FCD 98-32 
Delineation of Spillway Flows for Three West Side Structures 

Date: January 24 2000,10:00 a.m. 

Location: Offices of District 

Attendees: Tim Murphy, FCD 
Elisa Canez, DEI 
Paul Hoskin, HEC 
Kristyn Van Meter, HEC 

Purpose: Meeting to discuss the Spillway Delineation projects. 

Discussion: 

White Tanks #4 a .  The final invoice for payment of the withholding payments can be submitted. We 
need to include the Certificate of Performance. This holds the subs harmless, etc. 

Adobe Dam 

For the Skunk Creek, we proposed to use the HEC-2 model instead of the HEC- 
RAS model. This is because the original model was prepared in HEC-2 and the two 
models can yield different results, particularly at the bridges. 
Tim sent the final comments on White Tanks #4 GIs to me. Paul should check to 
see if DEI received them. On checking, Hal did receive them. 
For the delineation along Skunk Creek, we should plot the BFEs every % mile or so. 
Detailed BFEs are not required more often. 
Elisa will complete a summary sheet for the Skunk Creek. 
The mapping is currently on the 1927 datum. We should check with Mark Brewer 
about the required shift. 
Check the flight date of the older mapping. 
Double check the spillway elevation and location as shown on the maps. Tim says 
the elevation is off by approx. 1 foot from that shown on the Corps plans. 
Still need to show the approximate flood zone downstream of the Arrowhead Lakes. 
The area between 5Is'Ave. and 55'h Ave. should show average depth rather than 
the O'to 3' currently shown. It can be explained in the report that the max. depth is 
in the street. 



The area west of 5gth Avenue has been developed since the mapping was 
com~leted . It may be possible to eliminate Sheet 9, etc. where there is no information shbwn. 
Still need to complete the Manning's 'n' evaluation for the area west of 55th Ave. . Tim hopes to have comments sometime next week. 

McMicken Dam 

In the Adobe Dam we used the digital photographs at a 4' resolution. 
Tim will authorize Phase 1 and 2, and hopes that Phase 3 will not be necessary. 
The District has a database of field photographs for the area. 
Greg Jones is the PM for the McMickenILoop 303 ADMS. 

The next meeting will be scheduled after talking with Tim about his progress on the Adobe 
submittal. 

c. Attendees. 
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Meeting Minutes 

Date Prepared: Feb. 27, 2001 

Project: Contract FCD 98-32 
Delineation of Spillway Flows for Three West Side Structures 

Date: February 9 2001, 10:OO a.m 

Location: Offices of HEC 

Attendees: Tim Murphy, FCD 
Elisa Canez, DEI 
Hal Marron, DEl 
Paul Hoskin, HEC 
Kristyn Van Meter, HEC 

Purpose: Meeting to discuss the Spillway Delineation projects. 

Discussion: 

Adobe Dam 
We filled out the Certificate of Performance incorrectly. A certificate should be 
provided. (At the end of the meeting, a new form was provided to Tim). 
Hal showed us a new aerial photograph available called "Digimap." 
Put a note on the plans to show that the spillway crest has been located as 
accurately as possible with the data available. 
DEI has a new piece of survey equipment called Cyrax Laser Scanner. They wil try 
this out on the emergency spillway. 
Some of the cross-section distances do not measure accurately. HEC will provide 
the distances between cross-sections to Elisa. 
Label some of the contours on the maps. 
Show the backwater effect within the ADOT channel. 
On Sheet 3 the discharges shown in the table appear to be incorrect. 
Elisa will come to HEC next week to resolve the flow split analysis at the Freeway 
upstream of 51" Avenue. 
The HEC-RAS models should be run for "mixed flow" conditions. 
Add a note to address the potential of flow exiting from the freeway upstream of 5Ist 
Avenue and affecting the residences to the south. 
Remove the "donut" holes within the map. i.e. islands of dry ground. 
Check the Sverdrup cross-sections upstream of 51"' Avenue. 



Obtain the 100-year floodplains for the New River and the Skunk Creek from the 
GIs Department. The 100-year floodplain will represent the limits of the spillway 
study. 
Review the split flows through the Arrowhead Lakes lake system. 
Check the parameters used for the weir flow analysis through the lake system. A 
C=2.8 seems high at first because of the rubble, however, there are some other 
assumptions about the rubble depth which help to justify this. Two feet high of 
rubble was assumed. 
What happens if the assumptions of the wall collapsing do not hold true. How will 
the flow be distributed? 

The next meeting will be on February 28 at 10:OO a.m. at the offices of DEI 
c. Attendees. 
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Meeting Minutes 

Date Prepared: April 19,2001 

Project: Contract FCD 98-32 
Delineation of Spillway Flows for Three West Side Structures 

Date: February 28 2001, 10:OO a.m. 

Location: Offices of DEI 

Attendees: Tim Murphy, FCD 
Elisa Canez, DEI 
Hal Marron, DEI 
Paul Hoskin, HEC 
Kristyn Van Meter, HEC 

Purpose: Meeting to discuss the Spillway Delineation projects. 

Discussion: 

Adobe Dam 

The flow split analysis was reviewed. 
The spillway location has now been revised and the cross-section re-numbered 
accordingly. 
DEI plans on using the Cyrax Laser scanner on the Adobe Dam spillway, using it as 
a test project. 
The revised flow split analysis along the freeway indicates that 400 cfs wiil cross the 
freeway in the full discharge event. Three HEC-RAS models were prepared, and 
weir flow analysis was conducted for flow entering the median and for flow crossing 
the median to the south lanes. Elisa will prepare a write-up to summarize the 
methodology used in the analysis. 
The HEC-RAS velocities need to be added to the sheets. 
Kristyn has addressed Tim's comments on the report. 

McMicken Dam 

A field visit is scheduled for March 9 at the District. 
We should contact Stanley Consultants for information along the Loop 303 (Cotton 
Lane) frontage road. Talk to Brad Novacek 
We need the McMicken Dam design reports. 



The mapping from Kenney Aerial has a narrow strip along Grand Avenue. We 
should talk to them about whether it is possible to get a little more mapping 
coverage. 

The next meeting will be on March 9 at 10:OO a.m. at the offices of the District for a Field 
Reconnaissance. 
c. Attendees. 
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Meeting Minutes 

Date Prepared: April 19,2001 

Project: Contract FCD 98-32 
Delineation of Spillway Flows for Three West Side Structures 

Date: April 12 2001, 10:OO a.m. 

Location: Offices of DEl 

Attendees: Tim Murphy, FCD 
Elisa Canez, DEI 
Hal Marron, DEI 
Pat Moraca 
Paul Hoskin, HEC 
Kristyn Van Meter, HEC 

Purpose: Meeting to discuss the Spillway Delineation projects. 

Discussion: 

Adobe Dam 

The Final Report was submitted to Tim. Tim does not have any new comments on 
the maps at this stage. 
The GIs mapping review still needs to be completed. 
The GIs conversion of the submittal will be completed by HEC after all of the 
District's comments have been received for the delineation and report. 

McMicken Dam 

A field visit is scheduled for March 9 at the District. 
We should contact Stanley Consultnats for information along the Loop 303 (Cotton 
Lane) frontage road. Talk to Brad Novacek 
We need the McMicken Dam design reports. 
The mapping from Kenney Aerial has a narrow strip along Grand Avenue. We 
should talk to them about whether it is possible to get a little more mapping 
coverage 

The next meeting will be on March 9 at 10:OO a.m. at the offices of the District for a Field 
Reconnaissance. 
c. Attendees. 
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I Introduction 

The data collection phase of the spillway delineation includes identifying known 

floodplain locations, collecting hydrologic and hydraulic data used in the design of Adobe 

Dam, and collecting information regarding the design of existing structures within the study 

area. The purpose of this Data Collection Report is to describe the data gathering process 

and to present the findings. Results from this report are used in later phases of the study. 

2 Methods of Data Collection 

2.1 Existing Studies 

Existing studies and "as-built" plan sets were researched for Adobe Dam, 

Agua Fria Freeway, Arrowhead Lakes, 5 1" Avenue Drainage Channel, Skunk Creek, 

and for contributing areas within the watershed. The bibliography provides a list of 

available studies, reports, study references, and plan sets. Information was obtained 

through the Flood Control District of Maricopa County and the Arizona Department 

of Transportation (ADOT). 

2.2 Field Reconnaissance 

A field reconnaissance was conducted to investigate the outlet and emergency 

spillway of Adobe Dam, and the downstream area which could potentially be 

affected by any spillway flows. Results from the field reconnaissance phase of the 

study are included in Appendix C. 

Adobe Dam 
Spillway Delineation Study 
FCD 98-32 

Hoskin Engineering Constrltants, Inc. 
DEI Professiontrl Services 

June 2001 



2.3 Field Survey 

During the course of the study, it was determined that the existing 

topographic mapping does not provide sufficiently detailed information for the 

evaluation of overtopping of the Agua Fria Freeway (Loop 101) due to recent 

construction. Detailed field survey was obtained by Project Engineering Consultants, 

Inc., for the area around and including the freeway. Field survey notes are included 

in this appendix. 

3 Previously Completed Studies 

The following are brief summaries of information presented in previously completed 

hydraulic and hydrologic studies of Adobe Dam. Excerpts from a few of the studies are 

included at the end of this appendix. 

ACDCADMS Phase I: Skunk Creek Watershed. This study provides hydrologic analysis of 

the watershed contributing to Skunk Creek between Scatter Wash and the ACDC, 

which constitutes a majority of the Adobe Dam study area. It includes HEC-1 

models for both existing and future conditions, and includes information on previous 

hydrologic studies, model parameter estimation, split flows, and channelization. 

Detailed 1 inch = 400 feet, 2-foot contour interval mapping was produced. 

Adobe Dam Desipn Memorandum No. 3. This report by the U.S. Army Corps of Engineers 

includes hydraulic and design data for Adobe Dam, the principal outlet, and the 

spillway. Hydraulic analysis and data included in the report hydraulic analysis and 

data for the dam, principal outlet, and spillway. The watershed area intercepted by 
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the dam was noted as 89.6 square miles. Pertinent hydraulic and design information 

from the Corps of Engineers' design report is presented in Section 4.1 of this study. 

Final Design Report Skunk Creek Channel Zm~rovements. The Final Design Report 

provides the final design parameters and calculations. A HEC-2 analysis is included 

for both the existing and proposed conditions. The design discharge is shown to be 

11,000 cfs downstream of the confluence with the 55" Avenue drainage channel, and 

8,400 cfs upstream of the 55th Avenue drainage channel to the confluence with 

Scatter Wash. Also included are estimated short-term aggradatiorddegradation trend 

calculations and grade control structure information. 

Dam-Break Analvsis ofAdobe Dam on Skunk Creek. The dam-break analysis included in 

this report represents flooding downstream of Adobe Dam to the Agua Fria River, 

due to failure of the dam. Included is a map of the area inundated by dam-break 

flow. This study is used only as a reference regarding general direction of large 

flows in the area downstream of the dam. 

Skunk Creek Master Plan Final Report. Volume 1 of this report addresses the master plan 

for Skunk Creek between the ACDC and the Adobe Dam outlet structure. Sections 

of Volume 1 address channel geometly and vegetation, flow capacity, drainage 

structures along the creek, and scour analysis sediment transport. The peak flows 

within Skunk Creek used for the Master Plan study are as follows: 

Adobe Dam to Beardsley Road ........................................ 1,730 cfs 
Beardsley Road to confluence with Scatter Wash .............. 2,600 cfs 
Confluence with Scatter Wash to Arrowhead Drain ........... 8,400 cfs 
Arrowhead Drain to ACDC .............................................. 11,000 cfs 
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4 Existing Facilities 

Major existing facilities within the study area include: Adobe Dam, Skunk Creek 

Channelization, 55''' Avenue Drainage Channel, Arrowhead Lakes, and the Agua Fria 

Freeway (Loop 101). Sizes of culverts and channels were determined using as-built plans or 

field survey data. Locations of each of the listed existing facilities are illustrated on Figure 

B-1. Brief descriptions of the major existing drainage facilities follow: 

4.1 Adobe Dam 

Adobe Dam is located north of the Agua Fria Freeway (Loop 101), east of 

Interstate 17. Adobe Dam, along with its spillway and outlet structure, were 

designed by the Corps of Engineers in, 1980 to provide flood protection for the 

primarily residential area downstream of the dam. The dam was designed to detain 

floodwaters from the 89.6 square-mile portion of the Skunk Creek watershed north of 

the dam (Ref. 10). 

The principal outlet is located at the western end of the dam, just east of the 

Hedgepeth Hills. Flow from the outlet continues south within the principal outlet 

channel, and under the Agua Fria Freeway through concrete box culverts which 

outlet to Skunk Creek. The emergency spillway is a rock-cut trapezoidal channel 

passing through the Hedgepeth Hills to the west. 

Data collected for the dam, spillway, and outlet structure includes design 

reports and hydrologic and hydraulic studies, provided by several agencies. See the 

end of this appendix for excerpts from previously completed studies. The design 

report prepared by the Corps of 
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Engineers entitled Adobe Dam Design Memorandum No.3 (Ref. 10) presents the 

following hydraulic and design data: 

Dam 
Crest Elevation ........................................................ 1,403.0 feet 
Crest Length ........................................................... 11,245 feet 

......................... Standard Project Flood Peak Outflow 1,890 cfs 
Probable Maximum Flood Peak Inflow .................. 119,000 cfs 

.................. Probable Maximum Flood Peak Outflow 12,000 cfs 
Spillway (trapezoidal) 

Crest Elevation ........................................................ 1,3778 feet 
Crest Length ................................................................... 36 feet 
Sideslopes ........................................................................ 1H:2V 

.................... Elevation of Maximum Water Surface 1,397.5 feet 
Peak Discharge ............................................................ 9,620 cfs 

................................... Peak Discharge Critical Depth 12.29 feet 
............................................. Peak Discharge Velocity 18.57 fps 

4.2 Skunk Creek Channelization 

Improvements to Skunk Creek between approximately 5 1" and 74Ih Avenues 

are described in the report entitled Final Design Report Skunk Creek Channel 

Improvements, by Simons, Li & Associates, Inc., (Ref. 7). The channel 

improvements include use of gabion mattresses along the majority of the 

improvement reach, as well as grade control stn~ctures and ramps. 

4.3 55Ih Avenue Drainage Channel 

The 55"' Avenue Drainage Channel is located along approximately the 55" 

Avenue alignment, from the Agua Fria Freeway to Skunk Creek. It is a wide, 

trapezoidal, unlined channel with a very flat slope, which conveys runoff from a 

portion of the Arrowhead Ranch development south to Skunk Creek. Design of the 

channel is shown on Arrowhead Ranch Infrastructure: 55" Avenue Drainage 

Channel (Ref. Plan Set Bibliography). 
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4.4 Arrowhead Ranch Lakes System 

Arrowhead Ranch is a master-planned community located north and south of 

the Agua Fria Freeway, west of 51" Avenue. The Lakes area of the development, 

located north of the Agua Fria Freeway and West of 51" Avenue, conveys storm 

runoff from portions of the development through a series of lakes, which outlet under 

the Agua Fria Freeway and into the 55'h Avenue Drainage Channel. Detailed storm 

drainage analysis is provided in the Specific Area Plan, Storm Drainage Plan (Ref. 

2)  for Arrowhead Ranch. 

4.5 Agua Fria Freeway (Loop 101) 

Within the study area, the Agua Fria Freeway (Loop 101) runs parallel to 

Beardsley Road between Interstate 17 and approximately 75" Avenue. This portion 

of the freeway was designed by Stanley Consultants for the Arizona Department of 

Transportation Highway Division, as shown on as-built plans entitled Phoenix 

Urbanized Area, Agua Fria Loop 101, Maricopa County, AZM-600-0-505.101 L MA 

17, Part B, (Ref. Plan Set Bibliography). 

Culverts and crossings of note in this area include: the Skunk Creek crossing 

through culverts at 43rd Avenue, the 51" Avenue underpass, and culverts at 55" 

Avenue which convey flow from Arrowhead Lakes to the 55"' Avenue Drainage 

Channel. 
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5 Proposed Facilities 

Potential facilities within the study area includes development ofthe currently natural 

desert areas, as well as the installation of a soundwall along the north side of the Agua Fria 

Freeway. 
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Basis of Datum: 
Accuracy and Order 

The unit of measurement for this project is U.S. Survey Foot as defined by act of 
Congress in 1866. 

The vertical datum is based on NGVD29 and meets the minimum 31d Order vertical 
accuracy as defined in the Federal Geodetic Control Committee report titled "Standards 
and Specifications for Geodetic Control Networks", dated September 1984, and as 
required by FEMA Document 37 "Flood Insurance Study Guidelines and Specifications 
for Study Contractors," dated January 1995. 

The horizontal datum is based on NAD27 Arizona State Plane Coordinates (Central 
Zone), which complies with Arizona Revised Statutes 33-131and 33-132 and meets first 
order accuracy as defined in the Federal Geodetic Control Committee report titled 
"Standards and Specifications for Geodetic Control Networks", dated September 1984. 

Engineers . Planners - Surveyors 
2310 W. Mission Lane, Suite 4 Phoenix, Arizona 85021 (602) 906-1901 Fax (602) 906-3080 

E-Mail: pec@pecaz.com 
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Adobe Dam 

Datum Conversion 
Elevation differences between NGVD29 and 
NAVD88 for this area are listed: 

NAVD88 = NGVD29 + (Elevation Difference) 

Differences were computed for this area using 
the NGS Vertcon program. The Vertcon 2.0 
model was computed on May 5,1994 using 
381,833 datum difference values. A key part of 
the computation procedure was the 
development of the predictable, physical 
components of the differences between the 
NAVD 88 and NGVD 29 datums. This 
included models of refraction effects on 
geodetic leveling, and gravity and elevation 
influences on the new NAVD 88 datum. Tests 
of the predictive capability of the physical 
model show a 2.0 cm RMS agreement at our 
381,833 data points. For this reason, the 
Vertcon 2.0 model can be considered accurate 
at the 2 cm (one sigma) level. Since 381,833 
data values were used to develop the 
corrections to the physical model, Vertcon 2.0 
will display even better overall accuracy than 
that displayed by the uncorrected physical 
model. 



Adobe Mountain ERM Data Project Engineering Consultants. Ltd. 

NAD83 SPC System 

a NGVD29 Elevations - 3rd Order 

P t #  NAD27 NGVD29 NAD83 NAVD88 Description 
Northing Elevation Northing Elevation 
Easting Easting 

103 97211 1.693 1293.852 972153.174 1295.722 City of Glendale Brass Cap flush wlpavement @ intersection 
422046.014 621 840.777 of 53rd Avenue and Tonopah Drive 

104 974195.287 1294.495 974241.078 1296.372 City of Glendaie Brans Cap flush wipavement @intersection 
419732.295 619522.015 of 56th Lane and Abraham Lane 

105 974130.255 1286.372 974174.594 1268.249 City of Glendale Brass Cap flush wlpavement @ intesection 
418069.676 617865.513 of 54h Avenue and Abraham Lane, north bass cap of2 

106 973358.852 1278 537 973406 475 1260 410 Clty of Glenaale Brass Ca2 fl.sn wlpsvcmcnt @? ntemcct on 
418063 594 617855 064 0' 54h Atcnuc 3rd Del Lag0 C rcle 

107 972720.688 1268.265 972769.745 1270.135 City of Glendale Brass Cap flush wlpavement @ intersection 
414259.211 614050.432 of Potter Drive and Irma Lane 

108 972000.515 1262.573 972042.847 1264.440 City of Glendale Brass Cap flush wlpavement @intersection 
410330.517 610127.067 of 7Mh Drive and Irma Lane 

109 972044.978 1259.121 972088.705 1260.988 City of Giendaie Bass Cap flush wlpavement @intersection 
405034.846 604828.252 of 74h Avenue and Beaubein Drive 

110 969589.038 1251.730 969638.507 1253.580 Bass Cap flush wipavement in center of cul-de-sac on 
406456.694 606249.247 Wahalla Lane, west of 77th Avenue 

111 969409.476 1247.448 969453.986 1249.298 Brass Cap flush wlpavement @ intersection of 71st Avenue 
410830.358 610626.820 and Marco Polo Lane 

112 969716.979 1253.639 969767.266 1255.493 City d Glendaie Brass Cap Rush wlpavement @intersection 
414496.084 614287.367 of Adobe Drive and Wahalla Lane 

113 969642.616 1274.076 969686.991 1275.933 Bass Cap flush wipavement @intersection d59th Avenue 
418076.764 617870.748 and Behrend Drive 

115 969505.023 1291.933 969555.605 1293.790 City d Glendale Brass Cap flush wipavement in center of cui- 
422080.511 621651.256 de-sac on 53rd Avenue, north of Tonto Road 

116 968740.646 1305.506 968789.590 1307.363 City of Phoenix Brass Cap flush wipavement @ intersection 
425354.853 625145.681 of 48th Avenue and Oraibi Drive 

118 965706.154 1284.306 965755.150 1286.149 City of Glendale Brass Cap flush wlpavement @ intersection 
422129.863 621917.934 of 53rd Avenue and Union Hills Drive 

119 965685.825 1272.412 965731.241 1274.249 City of Glendale Brass Cap flush wipavement @ intersection 
419573.275 619365.091 of 57th Avenue and Union Hi115 Drive 
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Adobe Mountain ERM Data Project Engineering Consultants. Ltd. 

Pt# NADZ7 NGVDZ9 NAD83 NAVD88 Description 
Northing Elevation Northing Elevation 
Easting Easting 

121 962477.813 1233.442 962524.252 1235.263 City of Glendale Brass Cap in Handhole @ lntersection of 
413094.990 612889.755 67th Avenue and Gravers Avenue 

122 962468.934 1231.795 962510.919 1233.616 City of Glendaie Brass Cap flush wlpavernent @intersection 
41 0639.886 610429.657 of 70th Drive and Gravers Avenue 

123 961593 331 1219 404 961635 882 1221 222 &lar,ccpa Co-nty rtlgnrray Dopanmcnt Brass Cap f l~sn  
409135 496 608930 810 wlpavement @! lrlcrscct on of 73rd Avenue and Angela Dr ve 

124 959832.360 1214.699 959877.252 1216.517 Brass Cap flush wlpavement @ intersection of 73id Avenue 
409131.769 608925.745 and Bell Road 

127 973005.857 1268.298 973050.701 1270.171 City of Glendale Bass Cap in Handhole @intersection of 
407824.424 607619.986 75th Avenue and Rose Garden Lane 

128 975653.283 1281.215 975698.744 1283.101 City of Glendale Brass Cap in Handhole @intersection of 
407840.634 607636.182 75th Avenue and Deer Valley Road 

129 975976.684 1296.359 976019.930 1298.245 Brass Cap flush wlpavernent @ intersection of 63rd Avenue 
415864.280 615656.363 and Deer Valley Road 

131 976079.853 1300.329 976125.248 1302.215 City of Glendale Brass Cap tlush wlpavement @intersection 
418085.470 617879.035 of 59th Avenue and Deer Valley Road 

132 970940.819 1259.994 970987.715 1261.854 Brass Cap in Handhole @! intersection of 63rd Avenue and 
415429.442 615220.347 westbound S.R. 101 frontage road 

133 975688.998 1291.024 975734.330 1292.907 Brass Cap flush wlpavement @ intersection of 67th Avenue 
41 3097.630 612892.362 and Deer Valley Road 

134 967764.391 1242.999 967810.304 1244.843 City of Glendaie Brass Cap in Handhole @intersection of 
413095.864 612887.414 67th Avenue and Utopia Road 

136 967719.387 1243.193 967764.705 1245.034 Bass Cap in Handhole @ intersection of 75th Avenue and 
407804.281 607596.076 Utopia Road 

137 970358.443 1257.468 970402.660 1259.325 Brass Cap in Handhole @ intersection of 75th Avenue and 
407809.105 607603.790 eastbound S.R. 101 frontage road 

139 959831.277 1207.635 959881.081 1209.449 City of Glendale Brass Cap in Handhole @ intersection of 
407810.863 607606.850 75th Avenue and Bell Road 

140 959835.629 1231.897 959876.177 1233.718 City of Glendale Brass Cap in Handhole @intersection of 
413095.080 612890.915 67th Avenue and Bell Road 

141 962468.187 1232.071 96251 1.446 1233.892 Brass Cap in Handhole 
410450.519 610243.674 
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Adobe Mountain ERM Data 

Description 

Project Engineering Consultants, Ltd. 

Northing Elevation Noiihing Elevation 
Easting Easting 

142 965100.658 1227.980 965149.418 1229.807 Brass Cap in Handhole @ intersection of 71st Avenueand 
410447.972 610242.710 Union Hills Drive 

143 965124 676 1244 417 365172 330 1246 248 Brass Cap ~n Hanohr, e @ lnlerrect on of 67," Aven~e ana 
413096 420 812888 597 Lnon rl is Dr re (sothcrn o r ~ s s  cap of 2) 

144 965139.500 1244.551 965182.438 1246.382 Brass Cap in Handhole @ intersection of 67th Avenue and 
413096.390 612888.625 Union Hills Drive (northern brass cap of 2) 

145 959936.623 1241.858 959980.963 1243.679 Brass Cap in Handhole @ intersection of 63rd Avenue and 
415452.937 615241.550 Bell Road 

146 959979.394 1250.047 960024.511 1251.871 Bass Cap in Handhole @intersection 0159th Avenue and 
418098.407 617887.916 Bell Road 

147 963055.210 1260.860 963096.972 1262.687 Brass Cap in Handhole @ intenedion of 59th Avenue and 
41 8137.979 617929.707 Grovers Avenue 

149 965658.791 1255.647 965701.386 1257.481 Brass Cap in Handhoie @ intersection of 63rd Avenue and 
415531.158 615324.506 Union Hills Road 

150 970987.256 1300.821 971028.089 1302.685 Bass Cap in Handhole @intersection of 51st Avenue and 
423345.167 623139.526 westbound S.R. 101 frontage road 

151 965701.276 1279.187 965748.287 1281.028 City of Glendale Brass Cap flush wlpavement @ intersection 
420825.648 62061 6.167 of 55th Avenue and Union Hills Drive 

152 96571 1.487 1289.023 965761.944 1290.867 Bass Cap in Handhole @intersection of 51st Avenue and 
423477.025 623270.418 Union Hills Drive 

153 965720.860 1299.105 965766.054 1300.949 Brass Cap in Handhole @ intersection of 47th Avenue and 
425987.573 625780.942 Union Hills Drive 

154 968519.031 1284.046 968567.232 1285.900 Brass Cap flush wlpavement @intersection of 55th Avenue 
421205.216 620995.143 and Utopia Road 

155 968227.682 1274.456 968271.910 1276.306 Brass Cap flush wlpavement @ intersection of 59th Avenue 
4181 10.333 617900.880 and Utopia Road 

158 968160.535 1256.848 968209.491 1258.695 Bass Cap flush wlpavement @ intersection of 63rd Avenue 
414961.436 614756.470 and Utopia Road (west brass cap of 2) 

160 960041.614 1257.251 960088.496 1259.075 Brass Cap in Handhole @intersection of 55th Avenue and 
420738.802 620534.323 Bell Road 

161 960078.930 1267.753 960122.403 1269.580 Brass Cap in Handhoie @intersection of 51st Avenue and 
423376.099 623172.189 Bell Road 
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Pt# NAD27 NGVD29 NAD83 NAVD88 Description 
Northing Elevation Northing Elevation 
Easting Easting 

162 963066.645 1277.921 963113.992 1279.755 Brass Cap in Handhole @ intersection of 51st Avenue and 
423431.990 623221.723 Grovers Avenue 

164 963074.915 1288.255 963117.940 1290.092 Brass Cap in Handhole @ intersection of 47th Avenue and 
426004.178 625800.086 Gravers Avenue 

165 963092.233 1324.466 963140.754 1326.310 Brass Cap in Handhole @ intersection of 35th Avenue and 
433942.623 633729.614 Grovels Avenue 

166 963081.656 1297.927 963132.093 1299.764 Brass Cap in Handhoie @? intersection of 43rd Avenue and 
428638.141 628429.191 Grovers Avenue 

167 960173.344 1288.383 960221.221 1290.214 Brass Cap in Handhoie @intersection of 43rd Avenue and 
428649.464 628439.513 Bell Road 

168 965730.966 1309.243 965780.185 131 1.090 Brass Cap in Handhole @ intersection of 43rd Avenue and 
428628.098 628418.279 Union Hills Drive 

169 965736.538 1330.778 965778.718 1332.628 Brass Cap in Handhole @ intersection of 35th Avenue and 
433932.893 633726.689 Union Hills Drive 

172 970990.629 1289.535 971036.221 1291.399 Brass Cap in Handhole @ 55th Avenue and Westbound 
420517.896 620302.559 Frontage Road of State Route 101 
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Spi l lway  

3.08 The s p i l l w a y  would be l o c a t e d  i n  a s a d a l e  west  o f  t h e  main 
embankment ( s e e  p l .  11) .  It would be excavated i n  r o c k ,  be t r a p e z o i d a l  
i n  c r o s s - s e c t i o n  w i t h  s l o p e s  of 1V on 0.5H, and would have a c r e s t  
l e n g t h  o f  36 f e e t .  The approach  channe l  would be abou t  625 f e e t  i n  
l e n g t h .  The f i r s t  100 f e e t  o f  t h e  approach channel  ups t ream o f  t h e  
crest would have a d v e r s e  s l o p e  o f  0.040. The remainder o f  t h e  approach 
c h a n n e l  would be excavated a t  an  a d v e r s e  s l o p e  o f  .0010 from e l e v a t i o n  
1373.8. The s p i l l w a y  e x c a v a t i o n  downstream of  t h e  crest would be abou t  
700 f e e t  i n  l e n g t h  and would have a n  i n v e r t  s l o p e  of 0.020. The 
s p i l l w a y  d i s c h a r g e  curve  ( s e e  f i g .  3 )  was c a l c u l a t e d  by add ing  f r i c t i o n  
and v e l o c i t y  head l o s s e s  t o  t h e  c r i t i c a l  head a t  t h e  c r e s t  t o  de te rmine  
t h e  r e s e r v o i r  wa te r  ' s u r f a c e  e l e v a t i o n .  The f r i c t i o n  l o s s e s  were 
determined by use  o f  Manning's Formula us ing  an "nu v a l u e  o f  0.035 
(assuming t h e  l i m i t  of  e x c a v a t i o n  t o  be  w i t h i n  p l u s  o r  minus 9 i n c h e s  o f  
t h e  e x c a v a t i o n  l i n e ) .  The peak s p i l l w a y  d i s c h a r g e  a t  t h e  maximum wate r  
s u r f a c e  ( e l .  1397.5) would b e  9 ,620 c f s  wi th  a c r i t i c a l  dep th  of 12.29 
f e e t  and a v e l o c i t y  of  18.57 f p s .  

Sp i l lway  Overflow Area 

3.09 GENERAL - The c o n s t r u c t i o n  and o p e r a t i o n  o f  Adobe D a m  cou ld  
c r e a t e ,  o r  a g g r a v a t e ,  a p o t e n t i a l  hazard  i n  t h e  s p i l l w a y  d i s c h a r g e  
a r e a .  The O f f i c e  o f  t h e  Chie f  of Eng ineers  h a s  publ ished g u i d e l i n e s  (EC 
1110-2-183, d a t e d  15 A p r i l  1977) on t h e  a c q u i s i t i o n  o f  l a n d  downstream 
from t h e  s p i l l w a y s  i n  o r d e r  t o  p r o t e c t  t h e  p u b l i c  from h a z a r d s  imposed 
by s p i l l w a y  d i s c h a r g e s .  Hazardous a r e a s  a r e  de f ined  a s  t h o s e  areas 
where any one o f  t h e  f o l l o w i n g  c r i t e r i a  a r e  exceeded: 

a .  Flood dep ths  a r e  a maximum o f  two f e e t  i n  r u r a l  a r e a s .  

b. V e l o c i t i e s .  do no t  exceed 4 f e e t  per  second. 

c. E r o s i o n  and d e b r i s  p o t e n t i a l s  a r e  minimal. 

d. Flood d u r a t i o n s  a r e  a maximum of 2 4  hours  i n  
a g r i c u l t u r a l  a r e a s .  

e .  Flood c o n d i t i o n s  have less than a l % : ! s t a t i s t i c a l  
chance of  o c c u r r i n g  i n  any one y e a r .  

3.10 To de te rmine  t h e  haza rdous  a r e a  below t h e  s p i l l w a y  t h e  p r o b a b l e  
maximum f l o o d  (PMF) was r o u t e d  down Skunk Creek wi thou t  p r o j e c t  and was 
r o u t e d  through t h e  d e t e n t i o n  b a s i n  w i t h  p r o j e c t .  The a r e a l  e x t e n t  o f  
each of  t h e  over f low a r e a s  was d e l i n e a t e d ,  and t h e  dep th  of w a t e r ,  
v e l o c i t y  of  f l o w s ,  and a r e a s  o f  a g g r a d a t i o n  and e r o s i o n  were ana lyzed  
( s e e  p l .  2 The a r e a  of r e q u i r e d  flowage easement t o  p r o t e c t  t h e  
p u b l i c  from h a z a r d s  imposed by s p i l l w a y  d i s c h a r g e s  was d e r i v e d  from 
t h e s e  s t u d i e s .  



3.11 HYDRAULIC ANALYSIS WITHOUT ADOBE DAM - Without t h e  c o n s t r u c t i o n  of 
Adobe Dam, Skunk Creek would have a  peak PMF d i s c h a r g e  below t h e  
proposed s p i l l w a y  o f  abou t  140,000 c f s  ( i n c l u d i n g  21,000 c f s  from 
S c a t t e r  Wash). A l l  f lows  l e s s  t h a n  80 ,000  c f s  would f o l l o w  t h e  Skunk 
Creek f l o o d p l a i n .  However, a  s m a l l  p e r c e n t a g e  of f lows i n  e x c e s s  of 
80 ,000  c f s  would b reak  n o r t h e r l y  o v e r  B e a r d s l e y  Road j u s t  west o f  t h e  
i n t e r s e c t i o n  of 4 7 t h  Avenue, ex tended ,  and Beards ley  Road. About 900 
c f s  would become t rapped  n o r t h  o f  B e a r d s l e y  Road and flow westward t o  a n  
e x i s t i n g  a g r i c u l t u r a l  l evee .  

3.12 HYDRAULIC ANALYSIS WITH ADOBE DAM - With c o n s t r u c t i o n  o f  Adobe Dam 
and a p p u r t e n a n t  s t r u c t u r e s ,  f l o w s  i n  e x c e s s  o f  t h e  s t a n d a r d  p r o j e c t  
f l o o d  would d i s c h a r g e  over  t h e  s p i l l w a y ,  down t h e  h i l l s i d e ,  and o n t o  t h e  
a l l u v i a l  f a n  j u s t  n o r t h  of  B e a r d s l e y  Road. During a  PIG, a  peak 
d i s c h a r g e  of 9 ,620 c f s  would d i s c h a r g e  o v e r  t h e  s p i l l w a y  ( s e e  f i g .  8) .  
The t ime  i n t e r v a l  between i n i t i a l  f low o v e r  t h e  s p i l l w a y  and when f low 
starts t o  i n c r e a s e  a  s i g n i f i c a n t  amount would be about  '3 h o u r s .  The 
s p i l l w a y  f lows cou ld  last up t o  a p p r o x i m a t e l y  128 hours .  

3.13 Sp i l lway  f l o w s  of  less t h a n  900 cfs would fo l low t h e  s l i g h t  ground 
g r a d i e n t  t o  t h e  west, s t a y i n g  n o r t h  o f  B e a r d s l e y  Road a l o n g  a  p a t h  
similar t o  t h e  PMF wi thou t  p r o j e c t ,  r a t h e r '  t han  t r a v e r s e  t h e  a l l u v i a l  
f a n  and c r o s s  Beards ley  Road. S p i l l w a y  f l o w s  g r e a t e r  than  900 c f s  and 
up t o  t h e  PMF (9 ,620  c f s )  were a n a l y z e d .  The a n a l y s i s  r e v e a l e d  t h a t  
s u p e r c r i t i c a l  f low regime would govern  u n t i l  t h e  a l l u v i a l  f an  a t  t h e  
base  o f  t h e  h i l l  is reached.  On t h e  a l l u v i a l  f a n ,  t h e  f low would s p r e a d  
o u t ,  v e l o c i t i e s  would d e c r e a s e  and t h e  sed iment  load  would d r o p  o u t .  
About 5 ,700  c f s  would f low s o u t h e r l y  a c r o s s  Beards ley  Road t o  Skunk 
Creek. Approximately 3 ,900 c f s  would remain n o r t h  o f  Beards ley  Road and 
f low west  one-half  mi le  t o  t h e  a g r i c u l t u r a l  l e v e e .  

3.14 CONCLUSION - The r e s u l t s  o f  t h e  f low a n a l y s i s  a r e  shown on p l a t e  
12. The a r e a s  o f  "ha'zardous" d e p t h s  and v e l o c i t i e s  w i t h i n  t h e  PMF 
over f low limits a r e  d e l i n e a t e d  by d i a g o n a l  l i n e s .  Average v e l o c i t i e s  
would range  from 20 f p s  a t  t h e  downstream end of  t h e  s p i l l w a y  t o  7 f p s  
a t  t h e  supercritical/subcritical t r a n s i t i o n .  Because of t h e  many 
c o m p l e x i t i e s  and unknowns of sed iment  and d e b r i s  movement d u r i n g  a  f l o o d  
o f  t h e  magnitude o f  t h e  PMF, a r i g o r o u s  a n a l y s i s  o f  t h e  d e b r i s  movement 
cou ld  n o t  be performed. However, i t  can be i e n e r a l i z e d  t h a t  any 
s p i l l w a y  d i s c h a r g e  would be r e l a t i v e l y  f r e e  o f  sediment  and d e b r i s .  A s  
t h e  s p i l l w a y  d i s c h a r g e  f lows below t h e  s p i l l w a y  channe l ,  it would s c o u r  
o u t  t h e  a v a i l a b l e  m a t e r i a l  on t h e  h i l l s i d e ;  if i ts c a r r y i n g  c a p a c i t y  is 
n o t  f u l f i l l e d ,  i t  would scour  t h e  upper p o r t i o n  o f  t h e  a l l u v i a l  f a n .  A s  
t h e  f low s p r e a d s  o u t  and t h e  v e l o c i t i e s  d e c r e a s e ,  t h e  m a t e r i a l  would 
d e p o s i t  on t h e  f a n .  

3.15 HEC-2 computer runs  were made w i t h  a  r ange  of scour  c r i t e r i a  t o  
de te rmine  p robab le  a r e a s  of e r o s i o n  and a g g r a d a t i o n .  The k i n e t i c  ene rgy  
o f  t h e  s u p e r c r i t i e c a l  f low regime would no t  be s u f f i c i e n t  t o  e r o d e  a 
channe l  d i r e c t l y  s o u t h  o f  t h e  s p i l l w a y  channe l  a c r o s s  Beards ley  Road t o  



Skunk Creek.  Most probably ,  s u f f i c i e n t  a g g r a d a t i o n  on t h e  a l l u v i a l  f a n  
would c a u s e  r e c e d i n g  s p i l l w a y  f lows t o  be  d i v e r t e d  more t o  t h e  west. 

Flood Rout ings  

3.16 GENERAL - The f lood  r o u t i n g s  were  made by t h e  modif ied  PULS 
method. The 100 y e a r  sediment w a s  assumed t o  have been d e p o s i t e d  i n  t h e  
r e s e r v o i r  p r i o r  t o  t h e  r o u t i n g s .  

3.17 The r o u t i n g s  o f  t h e  r e s e r v o i r  d e s i g n  f l o o d  ( s t a n d a r d  p r o j e c t  
f l o o d ,  l o c a l  s to rm)  was based on t h e  n e t  c a p a c i t y  c u r v e  ( f i g .  1 )  and  t h e  
o u t l e t  d i s c h a r g e  curve '  ( f i g .  2 ) .  The r e s e r v o i r  d e s i g n  f l o o d  peak i n f l o w  
o f  66 ,000  c f s  would b4;,reduced t o  a  peak o u t f l o w  o f  1 ,890 c f s  and t h e  
maximum wate r  s u r f a c e  e l e v a t i o n  would be  1377.8. A t  t h i s  e l e v a t i o n  t h e  
r e s e r v o i r  a r e a  would be  1,320 a c r e s  and t h e  n e t  s t o r a g e  would be 15,650 
a c r e - f e e t .  The t ime  inflow-outflow r e l a t i o n s h i p  f o r  t h e  r e s e r v o i r  
d e s i g n  f l o o d  is shown on f i g u r e  4 .  The drawdown t ime  from s p i l l w a y  
c r e s t  t o  t h e  bottom of  t h e  r e s e r v o i r  would be 5 d a y s ,  2  h o u r s .  

3.18 SPILLWAY FLOOD ROUTING - The r o u t i n g  o f  the '  s p i l l w a y  d e s i g n  f l o o d  
( p r o b a b l e  maximum f lood  of ?,-day d u r a t i o n )  was based on t h e  n e t  c a p a c i t y  
c u r v e  ( f i g .  I ) ,  t h e  o u t l e t  . d i s c h a r g e  c u r v e  ( f i g .  2 ) ,  and t h e  s p i l l w a y  
d i s c h a r g e  c u r v e  ( f i g .  3 ) .  The r e s e r v o i r  would be f i l l e d  t o  t h e  s p i l l w a y  
c r e s t  a t  t h e  beg inn ing  of  t h e  f l o o d  and t h e  o u t l e t  would be o p e r a t i v e .  
The s p i l l w a y  d e s i g n  f lood peak i n f l o w  o f  119,000 c f s  would be reduced t o  
a peak ou t f low o f  11,980 c f s  (2 ,360  cfs t h r o u g h  t h e  o u t l e t  works and 
9 , 6 2 0  c f s  over  t h e  s p i l l w a y ) .  With t h e  maximum wate r  s u r f a c e  a t  
e l e v a t i o n  1397.5 t h e  r e s e r v o i r  a r e a  would be 2 ,700 a c r e s  and t h e  n e t  
s t o r a g e  would be 54,600 a c r e - f e e t .  The time inf low-outf low r e l a t i o n s h i p  
f o r  t h e  s p i l l w a y  d e s i g n  f lood  is shown on f i g .  5 .  The drawdown t i m e ,  
from maximum wate r  s u r f a c e  t o  s p i l l w a y  c r e s t ,  would be 4  days  11 h o u r s  
and  from t h e  maximum water  s u r f a c e  t o  t h e  bot tom of t h e  r e s e r v o i r  would 
be 9  d a y s ,  13 h o u r s .  

Elevat ion-Frequency Curve 

3 .19 The e leva t ion- f requency  c u r v e  ( f i g .  7 )  was p l o t t e d  from thc 
maximum water s u r f a c e  e l e v a t i o n s  o b t a i n e d  by r o u t i n g  v a r i o u s  frequenc:  
f i o o d s .  The r o u t i n g s  were based on t h e  n e t  c a p a c i t y  c u r v e  ( f i g .  1 )  an,  
t h e  o u t l e t  d i s c h a r g e  curve  ( f i g .  2 ) .  The hydrographs  were based on t h ;  
hydrograph f o r  t h e  r e s e r v o i r  des ign  f l o o d .  

F r e e b o a r d  

3.20 The f re-board  f o r  Adobe Dam was de te rmined  by adding t h e  maximu 
wave runup t o  t h e  wind s e t u p .  The wave runup was c a l c u l a t e d  by means c. 
t h e  p rocedures  o u t l i n e d  i n  ETL 1110-2-221. The e f f e c t i v e  f e t c h  f o r  t h e  
main embankment would be 1.87 m i l e s .  The s i g n i f i c a n t  wave would r e s u l t  
from a wind v e l o c i t y  of 47.3 mph o v e r l a n d  hav ing  a  d u r a t i o n  of  25.8 
minu tes .  The wave h e i g h t  would be 3.40 f e e t  and t h e  maximum runup would 



be 5.16 f e e t .  The f r e e b o a r d  f o r  t h e  main embankment would be 5.50 
f e e t .  The e f f e c t i v e  f e t c h  f o r  t h e  s a d d l e  d i k e  would be 1.63 m i l e s .  The 
wind v e l o c i t y  over  l and  would be 31.1 mph and t h e  d u r a t i o n  would be 28.2 
minu tes .  The a v e r a g e  d e p t h  would be 16 f e e t  and t h e  waves would be  
c o n s i d e r e d  sha l low wate r  waves. The waves would b reak  n e a r  t h e  t o e  o f  
t h e  embankment s l o p e .  The maximum runup would be 2.06 f e e t  and t h e  wind 
s e t u p  would be 0.20 f e e t  f o r  a  t o t a l  o f  2.26 f e e t .  The f r e e b o a r d  would 
be a  minimum of 3 .0  f e e t .  Adobe Dam would be l o c a t e d  i n  e a r t h q u a k e  zone 
2 and t h e  s e t t l e m e n t  a l lowance  o f  3  p e r c e n t  of t h e  embankment h e i g h t  
would be  2  f e e t .  T h i s  a l lowance  is l e s s  t h a n  t h e  f r e e b o a r d  s e l e c t e d  and 
is n o t  a d d i t i v e  to t h e  wave runup. 

S t o n e  Revetment 

3.21 The revetment  t h i c k n e s s ,  s t o n e  s i z e  and f i l t e r  b l a n k e t  
r e q u i r e m e n t s  a r e  d i s c u s s e d  i n  t h e  s e c t i o n  on Geology, Foundat ion and 
M a t e r i a l s .  

SKUNK CREEK CHANNEL 

3.22 The Skunk Creek channe l  would convey t h e  s t a n d a r d  p r o j e c t  f l o o d  
peak d i s c h a r g e  o f  54,000 c f s  t h r o u g h  t h e  modif ied  Black Canyon Highway 
b r i d g e s .  The channe l  p l a n  and p r o f i l e  a r e  shown on p l a t e s  18 and 19.  
The channe l  would c o n s i s t  o f  two l e v e e s ,  a  r e c t a n g u l a r  c o n c r e t e  c h u t e ,  
t h e  modif ied  Black Canyon Highway b r i d g e s ,  a  g rou ted  s t o n e  e n e r g y  
d i s s i p a t o r  and a  channe l  t o  p r o v i d e  back water t o  t h e  energy  
d i s s i p a t o r .  The two l e v e e s  would c o l l e c t  t h e  f low p a s s i n g  o v e r  t h e  
C e n t r a l  Arizona P r o j e c t ' s  G r a n i t e  Reef aqueduct  and convey i t  t o  t h e  
c o n c r e t e  c h u t e .  The l e f t  l e v e e  would be  5 ,550  f e e t  i n  l e n g t h  and t h e  
h e i g h t  would vary  from 25 f e e t  t o  less t h a n  1 f o o t .  The a l i n e m e n t  would 
have one h o r i z o n t a l  c u r v e  w i t h  a  c e n t r a l  a n g l e  of  52025'18" and a  r a d i u s  
o f  2,848.6 f e e t .  The l e v e e  would be r e v e t t e d  f o r  2870 f e e t  w i t h  a  12- 
i n c h  l a y e r  o f  dumped s t o n e  hav ing  a  d e p t h  of t o e  va ry ing  from 2 t o  6  
f e e t  below t h e  e x i s t i n g  ground.  The v e l o c i t i e s  a long  t h e  l e f t  l e v e e  
would v a r y  from 3.7  t o  8.6 f p s .  The r i g h t  l e v e e  would be 6 ,590 f e e t  i n  
l e n g t h  and t h e  h e i g h t  would va ry  from 25 f e e t  t o  1 f o o t .  The a l i n e m e n t  
would have two h o r i z o n t a l  c u r v e s  w i t h  c e n t r a l  a n g l e s  o f  67024'16" and 
26048'18" w i t h  r a d i i  of  1 ,633.93 and 2 ,100  f e e t ,  r e s p e c t i v e l y .  The 
l e v e e  would be r e v e t t e d  f o r  a  d i s t a n c e  o f  5 , 0 6 0  . f ee t  upstream of t h e  
c u t ~ ~ r e t t  c h u t e .  The revetment  would be 12-inch 'iayer o f  dumped s t o n e  
w i t h  t o e  dep ths  t h a t  va ry  from 4 t o  6  f e e t  excep t  f o r  a  250-foot r e a c h  
which would be s u b j e c t  t o  a t t a c k  by low f lows .  T h i s  r each  would have 18 
i n c h e s  o f  revetment  w i t h  t o e  d e p t h s  v a r y i n g  from 4 t o  8  f e e t .  The 
v e l o c i t i e s  a long  t h e  r i g h t  l e v e e  would v a r y  from 4 . 3  t n  9.8 f p s .  

3.23 The c o n c r e t e  c h u t e  would have a  l e n g t h  of 243 f e e t  and a n  i n v e r t  
s l o p e  of 0,04400. The d e p t h  o f  f low would va ry  from 11.6 f e e t  a t  t h e  
uost ream end t o  6.2 f e e t  a t  t h e  downstream end.  The v e l o c i t y  would v a r y  
from 19.3 t o  36 .1  f p s  a t  t h e  s t r e a m l i n e  nose  o f  t h e  p i e r s .  The Black 
Canyon Highway b r i d g e s  would be modi f i ed  by connec t ing  t h e  p i e r s  and 



V I  - REAL ESTATE REQUIREMENTS 

General 

6.01 A s  requi red  by au thor i z ing  l e g i s l a t i o n ,  l o c a l  i n t e r e s t s  would 
acqui re  a l l  l ands ,  easements and rights-of-way, inc luding  s p o i l  d i sposa l  
a r e a s ,  necessary f o r  the  congtr.uction of the  pae_c__c_t_. The Flood Control 
Dis t r ic t -c f f f~Fic ipa  County has  assumed t h e  r e s p o n s i b i l i t y  of 
represent ing  l o c a l  i n t e r e s t s  f o r  t h e  New River and Phoenix Ci ty  Stream.? 
f lood con t ro l  p r o j e c t ,  which inc ludes  Adobe Dam, and has  demonstrated 
Its a b i l i t y  t o  comply wi th  Government requirements i n  supplying t h e  
necessary rights-of-way f o r  o t h e r  p ro jec t  fea tures .  

6.02 The Flood Control D i s t r i c t  would acquire  i n t e r e s t  i n  land requi red  
f o r  t h e  de tent ion  r e s e r v o i r  and appurtenant s t r u c t u r e s ,  t h e  spi l lway 
discharge a r e a ,  Skunk Creek channel and levees ,  and t h e  c u l t u r a l  
resources (a rcheologica l )  s i t e  a s  follows: 

a .  P r i v a t e  land would be acquired i n  fee t i t l e ;  

b. S t a t e  land would be acquired i n  fee  t i t l e  under permanent 
s t r u c t u r e s  and f o r  borrow a r e a s ;  flowage easeme-~ts, o r  f e e t  t i t l e  i f  t h e  
flowage easements a r e  too c o s t l y ,  would be acquired f o r  t h e  remaining 
area .  

6.03 Local i n t e r e s t s  would make no conveyance of e i t h e r  rights-of-way 
o r  flowage easement t o  t h e  United S t a t e s .  However, when t h e  l o c a l  
i n t e r e s t s  have acquired appropr i a t e  propr ie ta ry  i n t e r e s t  i n  t h e  necessay 
rights-of-way o r  flowage easements,  t h e  Corps of Engineers would then  be 
authorized t o  e n t e r  upon t h e  rights-of-way f o r  prosecut ion of  t h e  
p r o j e c t  cons t ruc t ion .  The p r o j e c t  would be operated and maintained by 
the  Flood Control D i s t r i c t  of  Maricopa County, the l o c a l  sponsor.  

6.04 Local i n t e r e s t s  would be respons ib le  f o r  modif icat ions t o  e x i s t i n g  
publ ic  and p r iva te  f a c i l i t i e s  and f o r  cons t ruc t ion  of new pub l i c  and 
p r i v a t e  f a c i l i t i e s .  This  would include the  r e loca t ion  o r  removal of a l l  
publ ic  and p r iva te  u t i l i t i e s  within the  pro jec t  a rea .  

6.05 Relocation a s s i s t a n c e  t o  any homeowneqs t h a t  must be r e loca ted  is  
requi red  under the  requirements  of PL 91-646 (Uniform Relocat ion 
Assis tance and Real Proper ty  Acquisi t ion Policy Act) .  Approximately 9 
homeowners w i l l  be aided i n  accordance w i t h  t h i s  a c t .  

Adobe Dam 

6.06 The top pool e l eva t ion  (sp i l lway c r e s t  e l eva t ion )  f o r  de t a in ing  
water f o r  f lood costrol behind Adobe Dam would be 1377.8. Based on an 
e a r l i e r  ~ r e i l r n i n a r y  des ign ,  l o c a l  i n t e r e s t s  have begun acqu i r ing  l ands  
tc e levat ion  1380.0, which provides a  freeboard allowance of 2.2 f e e t .  
The 2.2 f e e t  of freeboard a l l o i a n c e  i s  judged t o  be adequate when t h e  



e s t i m a t e d  f requency o f  occur rence  and t h e  e f f e c t s  of s a t u r a t i o n ,  wave 
a c t i o n  and bank e r o s i o n  a r e  c o n s i d e r e d .  

6.07 About 1,435 a c r e s  o f  land w i t h i n  t h e  r e s e r v o i r  t a k i n g  l i n e  would 
be r e q u i r e d  upst ream o f  t h e  dam. A d d i t i o n a l l y ,  approx imate ly  153 a c r e s  
would be r e q u i r e d  f o r  t h e  c o n s t r u c t i o n  o f  permanent s t r u c t u r e s  such as 
t h e  main embankment (112.6 a c r e s ) ,  d i k e  (7 .7  a c r e s ) ,  o u t l e t  c h a n n e l  
(11.8  a c r e s ) ,  and s p i l l w a y  (9 .9  a c r e s ) .  Of t h e  t o t a l  a c r e a g e  ( 1 , 5 7 7  
a c r e s ) ,  approx imate ly  81 p e r c e n t  o f  t h e  l a n d  is owned by t h e  Flood 
C o n t r o l  District, 7  p e r c e n t  by p r i v a t e  i n t e r e s t s ,  8 p e r c e n t  by t h e  S t a t e  
of Arizona and 4 p e r c e n t  by t h e  C i t y  o f  G l e n d a l e  ( s e e  map on f o l l o w i n g  
p a g e ) .  There  a r e  no known mining c l a i m s  i n  t h e  p r o j e c t  a r e a  and t h e r e  
h a s  been no mining o p e r a t i o n  i n  t h e  p r o j e c t  a r e a  excep t  f o r  t h e  removal 
of sand  and g r a v e l  a t  s e l e c t e d  l o c a t i o n s  a l o n g  t h e  streambed. 

6.08 S i n c e  s e l e c t i o n  of  t h e  proposed d a m s i t e  a s  t h e  recommended s i t e ,  
t h e  Flood C o n t r o l  D i s t r i c t  has  begun t o  a c q u i r e  p r i v a t e l y  owned l a n d s  
w i t h i n  t h e  proposed r e s e r v o i r  a r e a .  A p p l i c a t i o n s  have .been  f i l e d  by t h e  
Flood C o n t r o l  District t o  withdraw o r  a c q u i r e  S t a t e  l ands .  



PERTINENT DATA - Continued 

Reservoir 
Drainage a rea  
Dam ( r o l l e d  ear thf  ill) 

Crest e leva t ion  
Maximum height  above streambed 
Crest length 
Freeboard 

Spillway 
Crest e leva t ion  
Crest length 
Elevation of maximum water su r face  

Out le t  works 
S ize  of conduit 
Length of conduit 
In take  e leva t ion  

Dike 
Crest  e l eva t ion  
Crest  length 
Maximum height  above e x i s t i n g  ground 

Reservoir a rea  a t  spi l lway c r e s t  
Capacity (g ross )  a t  sp i l lway c r e s t  
Storage a l l o c a t i o n  below spi l lway c r e s t  

Flood con t ro l  ( n e t )  
Sedimentation (100-year s to rage )  

Standard p ro jec t  flood 
Total  volume 
Peak inflow 
Peak outflow 
Drawdown time . 

Maximum probable flood 
Total  volume 
Peak inflow 
Peak outflow 
Drawdown time 

Skunk Creek Channel and Levees 
Standard p ro jec t  flood 

Peak inflow 
Channel 

Base w i d t h  
Length 

Levees 
Maximum heipht above e x i s t i n g  ground 
1,engt.h 
Top width 
Crest e leva t ion  

f t  m s l  
f t  
f t  ms l  

f t  
f t  
f t  m s l  

f t  m s l  
f t 
f t  
acre  
ac re - f t  

acre- f t  
ac re - f t  

ac re - f t  
c f s  
c f s  
hr 

ac re - f t  
c f s  
c f s  
h r  

*Does not include 1.83-foot se t t lement  allowance. 

f t  24.8; 25.5 
f t  5 ,550;  6,590 
f  t 16 
f t  m s l  Var ies  



pg- 
/$ b. Spillway 
.b 

p. (1) Approach channel 
(2) Control section 
(3) Outlet channel 

C. Outlet Works 
( 1 ) Approach channel 
(2 )  Trash rack s t ruc ture  
(3) Conduit 
(4) Energy dissipater 
(5) Outlet channel 
(6) Gaging s ta t ion  bridge 

10. INSTRUMENTATION. 

a. Settlement Monuments. Twenty-six settlement monuments were ins ta l led  
a t  the upstream edge of the c r e s t  of the dam t o  determine the r a t e  and 
magnitude of post-construction settlement and l a t e r a l  displacements. In 
addition, 5 settlement m0tIument.s were i n s t a l l ed  on the upstream slope. The 
locations of the settlement monuments are  shown on plate 31. 

b. Subsidence Monuments. Twenty survey monuments were ins ta l led  
downstream of the embankment toe. t o  monitor any subsidence. The locations of 
the subsidence monuments a r e  shown on the embankment drawings, pla tes  6 
through 14. 

c. Sediment Range Monuments and Sediment S ta f f  Gages. Eight sediment 
range monuments and eight sediment s t a f f  gages were insta l led i n  the reservoir  
to monitor accuhat ion  of sediment. Locations a r e  shown on plate  31. 

A 

d. Water Depth Recorders. Water depth recorders are  on order f o r  
measuring depths a t  both ends of the ou t l e t  works. The recorders w i l l  be 
ins ta l led i n  the recorder house a t  the  r i gh t  abutment. 

e. A ra in  gage w i l l  be Insta l led i n  the recorder house. 

f .  Twelve s t a f f  gages were in s t a l l ed  on the upstream slope of the dam 
facing the recorder house. 

11. PERTINENT DATA. 

Reservoir 
Drainage area 
Dam (rolled e a r t h f i l l )  

Crest elevation 
Maximum height above streambed 
Crest length 
Freeboard 

Spillwav 
Crest elevation 
Crest length 
Elevation of maximum water surface 

f t  m s l  1,377.8 
f t  36 
f t  I I I S ~  1,397.5 
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Outlet works 
Size of conduit f t 5.9W x 8.858 
Length of conduit f t  289.5 
Intake elevation f t  m s l  1,338.0 

Reservoir area a t  spillway c r e s t  acre 1,320 
Capacity (gross) a t  s p i l l m y  c re s t  acre-ft  18,350 
Storage al locat ion below spillway c r e s t  

Flood control (net)  acre-f t 15,650 
Sedimentation (100-year storage) acre-f t 2,700 

Standard pro jeot flood 
Total volume acre-ft  17,000 
Peak inflow c f s  66,000 
Peak outflow cf s 1,890 
Drawdown time hr 229 

Maximum probable flood 
Total volume acre-f t 61,000 
Peak inflow c f s  119,000 
Peak outflow c f s  12,000 
Drawdown time hr 122 

Woes not include 1.83-foot settlement allowance. 

12. PLATES. 

1. Project  Location. 
2. General Plan. 
3. General S i t e  Geology, Plan. 
4. Embankment and Spillway, Geologic and Geophysical 

Exploration, Plan. 
5. West Abutment and Outlet Works, Geology and 

Foundation Exploration, Plan and Profiles.  
6. Embankment, Plan and P ro f i l e ,  Sta. 9+60 to  

Sta. 1840  and Access Road, Plan. 
7. Embankment, Plan and Prof i le ,  Sta. 1 8 4 0  t o  

Sta. 31+00 and Access Road, Plan. 
8. Embankment, P l a n  and Prof i le ,  Sta. 31+00 t o  

Sta. 4540 and Access Road, Plan. 
9. Embankment, Plan and Prof i le ,  Sta. 45+00 t o  

Sta. 5940  and Access Road, Plan. 
10. Embankment, Plan and Prof i le ,  Sta. 59+OP t o  

Sta. 73+00. 
11. Embankment, Plan and Prof i le ,  Sta. 73+00' t o  

Sta. 86+00. 
12. Embankment, Plan and Prof i le ,  Sta. 86+00 t o  

Sta. 99+00. 
13. Embankment, Plan and Prof i le ,  Sta. 9940  t o  

Sta. 552+00. 
14. Embankment, Plan and Prof i le ,  Sta. 11240 t o  

Sta. 121+80+. 
15. Embankment, ~ F o s s  Sections No. 1. 
16. Embankment, Cross Sections No. 2. 
17. Embankment, Cross Sections No. 3. 

111-10 



Table 3. Summary of Discharges (Cont'd) 

Drainage Area 
(Square Miles) 

Peak Discharges (cf s) 
10-Year 50-Year 100-Year 500-Year Flooding Source and Location 

Skunk Creek 
At Inflow of Adobe Dam 
At Outflow of Adobe Dam 
Above confluence rrith Scatter Wash 
Below confluence with Scatter Wash 
(At 59th Avenue) 

At confluence with Arizona Canal 

Buchanan Wash 
800 feet downstream of Central 
Arizona Project Canal 
At confluence with Skunk Creek 

Scatter Wash 
At Mouth 
Above Black Canyon Highway (State Highway 

," -. 
W Salt River 

At Granite Reef Dam 
At Gilbert Road 
At Country Club Drive 
At Tempe Bridge 
At Central Avenue : =. 
At 67th Avenue 
Above confluence with Gila River 

East Pork Cave Creek 
At confluence with Cave Creek 
Below 7th Avenue Extended 
Below 7th Street 
Above 7th Street 
At Bell Road 
Below Cave Creek Road 
At Utopia Road 
At Beardsley Road 

'~ata Not Available 
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INTRODUCTION 

In July, 1982 a Storm Drainage Master Plan was prepmd and submitted to the City 
of Glendale. This drainage plan provided for the utilization of recreational multi-purpose 
lakes and mlf courses as a means of retarding and conveying m o f f  through the 
developmen< This revised analysis includes information developed for the City on the "As- 
Constructed" configuration ofthis system. In addition, land uses as presented in the Specific 
Plan have been u k e d  in the dculation of runoff coefficients. -As specific projects are 
developed, more detailed analysis wi l l  be required to assure the adequacy of upstream and 
downstream conditions as well as stage-discharge relationships of new facilities. 

OVERVIEW 

The Arrowhead ed by several major drainage systems. The Lakes area 
(Section 20 - System I, receives off-site flows through Thunderbird Park. The 
tlows are &st direded entation basin located within the park, north of the 
developed lakes area then conveyed through a system of lakes to a drainage 
channel located east of 55th Avenue, crosses under the Agua Fria Freeway and enters the 
55th Avenue drainage channeL Areas west of the channel and south of the Agua Fria 
Freeway (Section 29 - System 28) also drain into this channel. The channel then conveys the 
storm water runoff to Skunk Creek. 

Sections 18 and 19 ma served by two systems, Systems I1 and 111. The proposed 
southerly system (System 11) comists of a series of detention basha which will accept flows 
from the southern portion of Sections 18 and 19 (including the existing "Z" lake system) and 
then discharge into an existiug ABOT s tow drain located north of the Agua Fria Freeway. 
The other system (System III), is an existing system of lakes, streams and drainage 
structures that collect runoffwater and diverts it into the lake recirmhtion system (streams) 
to be conveyed to an outlet structure located a t  67th Avenue just south of Rose Garden Lane. 
This future structure will deliver water underneath 67th Avenue into System IV. 

Sections 23 and 24 (System IV), located west of 67th Avenue and north of the Agua 
Fria Freeway will be served by a series of detention basins, lakes, drainage channels and 
storm drains. This integral system w i l l  also accept runoff from Sections 18 and 19 (System 
111) and deliver it into the existing Agua Fkia Freeway drainage channel located just north 
of the Agua Fria Freeway, which will convey it to New River. 

The area south of '*he Agua Fria Freeway, between 67th Avenue and the Agua Fria 
Freeway ( $ d o n s  25 and 26) is split into two major sub-systems (Systems V and VI). The 
easkrly system (System V) collects water into the lakes and through a system of pipes and 
channels conveys the runoff to a drainage channel south of Union Hills Drive at 71st Avenue. 
The westerly system (System VI) collects runoff and conveys it in a southwesterly direction 
thmugh a system of lakes, pipes and drainage swales to the Agua Fria Freeway drainage 
channel located just east of the Agua Fria Freeway and north of Union Hills Drive. The 
westerly section of Section 26 also contains two small independent systems (Systems VII and 
VIII) that each drain into ADOT storm drains that discharge to New River. 
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SpecSc Area Plan 
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Section 30 w i l l  also be served by a system of detention basins, drainage channels and 
storm drains. The extreme westerly portion of this section (System M), will drain south in.to 
67th Avenue after having retarded the flow in local detention basins. The major system 
(System X) will be interconnected through open areas via wide open swales and channels, to 
deliver storm water runoff to Skunk Creek near Union Hills Drive. 

All new developments will be required to comply with the City of Glendale Design 
Guidelines for Site Development and lnfrastrudure Construction Compliance will be in the 
form of on-site detention andlor the partidpation in the regional system. 

METHODOLOGY 

Hydrology for this update utilizes the ssme methodology as was used in the previous 
updates to the Drainage Master Plan. The Soil Conservation Service (SCS) TR20 computer 
program is utilized using the rainfall tables for a 100-year, 24hou.r storm as originally 
developed. For background information relating to the hydmlogic analysis and the conditions 
assumed, refer to the "Arrowhead Ranch Prelhimqy Storm Drainage Master Plan", prepared 
by Dibble & Associates and dated July, 1982. For system model information. see the 
Appendix 

The analysis as contained herein, varies substantially &om that which was prepared 
in 1982. The primary differences have resulted h m  the construction of the Arizona 
Department of Transportation Agua Fria Freeway, which bisected the Ranch and the 
proposed drainage system. As a 1 6 ~ d t ,  of that construction, ADOT has provided for a 
drainage system north of the Agua Fria %way to receive runoff from the Arrowhead 
Drainage System located in Sections 18/19/23 and 24. A summary of each system follows: 

Svstem I - Lakes rises range h m  2.3 to 3.6 feet during the storm event (see 
Structure Summary). Discharge into the 55th Avenue drainage channel occurs under the 
ADOT Agua Fxia Freeway. The discharge ia estimated to be approximately 1,980 cfs. The 
channel has adequate capacity (4,495 &) to handle this flow (see Discharge Summary). 

Svstem I1 -This system diecharges into the ADOT drainage system that is comprised 
of 42" culverts and open cbuaeL The proposed System II requires modification of the 
existing 3' x 1.26 outiet structure (to 2' x 1.25) at Reservoir 5 at the west end of the "Z" ---- 
l h .  Bpswm 11 also requires incorporation of two detention basins (No. 9 and No. 12linto 
the e ~ t i n g  ADOT storm drain between 59th Avenue and 67th Avenue. The Lies and 
detention basins rise between 1.0 to 3.2 feet. Discharges into the ADOT system are consistent 
with the existing capacity. 
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H DEVELOPMENT 

- -.-..-> 

NOTES: (1) MODIM EXISTING 3' X 125' GRATE 
(2) MODlM EXISTING 45' WEIR 
(3) MODlM EXISTING 70' WEIR 
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' R E  TF:--r.l cl- IJI.; FULL?": I N  i S U P I M A ~ ? ' ~  r .10~~0-TS 
1 ARRC~WHE~;D FAF1C.H - SECTION ?!:I - SYSTEM I m:bz F:(JN 1 I: INPUT FILE SEI~ZI:] - 1. DhT'! 

5 F.AINFL 2 0. r>2(:)833333 
(:I . i:11:1<:1 (3. 004 0. (308 CI . 0 1 2 O., (:,I8 
(1) . [-).?.-. 0 . l]"'C (:I . 93 1 - ?,e . -- (11 . (.I &a (:I . !:14(1 
(:I. I544 I:]. 046 (.:I . 053 (:I . 057 I:] . (362 . - .  
13. (:161i 0 . 0 7 1 0 . 075 [:I . 1:) 8 Cr i:~ . (152 

Ir (3 .  1137 0.120 0. 140 0. 170 (5 . 5 ~ C I  
(3. 330 0 . 86(3 (3 .  880 <:I. 8.33 (:I . 30 7 

- 4 (:I ,3 2 (:I (:I. 924 (5. ,323 [:I . ,333 (:I. ,337 

E 0.'342 (3 . 947 0. '35 1 9. ,356 0 .  '36<:1 
0. '364 C! . ,369 15. '373 0. '378 r j .  '382 

6 0. '387 [:I . ,351 1 [:I . '935 1 . !><!I> 1 . OCrO 

STRUCT !:I 1 @ u 1244.0 & 0. 'B (11 Rk . 1:) - 1 3 4 . 5  156. 5. a 

i 12'35.0 44'7 -. 11.6 
1.795 - ,5 812. 17.5 

8 12.56. 0 125<:1. "3 -a. 4 

I 1236.5 1747. 23.3 
12'37.0 .'.".>-, 

-i -, . -c 
.id. 3 

6: 1.7'37 - . J  = ,3334. 41.3 
12'38. 15 3536. 47.3 @ ENDTBL - STEUCT !:~z - 1234. 0 0. 0 . 0 

& 1'734.5 - '27.5. 16.4 
1 '535 - - . (1 7851. 33.1 

R 1-3- - 4.5 1433. 4'3.8 

m 1296.0 ')":I€. C6. 8 
1236.5 3083. 83.3 

3- 12'37. r j  4053. 1 0 1 . 1 
1297.5 5107. 118.6 
1238. 0 624~:r. 136. I: I. ENDmL 

? XSECTN 104 1 . 0 

4 12.34 . 0 (:I . 0. 
1'234.5 74. 16.4 

a 1"95.0 208. 33.1 

II 1.735 - . 5  382. 43. a 
1236.0 588. 66.8 

d 1'>96. - 5 8.37 --- 83.9 

i 1297.0 1081. 1 0 1 . 1 
1237.5 1362. 118.6 

- . 1238.0 1664. 136.2 
'7 ENDTHL 

XSECTN 1157 1 . Cl 
12.34. 0 0. 0 . 

8' 12'3.4 . 5 "r3=. - 16.4 

ii 12'35. 0 572. 33.1 
1':'3= - 4.4 1051 . 4'3.8 

0 12'36. 1) 1618. 66.8 

i 1'2'96.5 2261. 82.9 
12'37. (3 2372. 1 0 1 . 1 
12'37.5 3745. 118.6 

@DTBL 12'38. 1:) 4576. 
136.2 

XSECTN 1oa 1 . (:I 
8 12'34. (:I 1.1 . 

(:I . 
i 12'34. 5 1 1 ( : I .  16.4 

1.:35. ,:I 31:. 22.1 
1 ::,35. 5 e?-- 

i/d. .i'+. g - 
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k,qDDH'{D 4 11 1 L 1 4 
.F:uNGFF 1 1 E 1 ~:I.?'~c:I 
ADDHYD 4 112 1 4 2 
RUNOFF 1 f '3 1 51. ' 7 7  
ADDHYD 4 113 1 2 4 

0.1 4 1 12'32. 
1 3 2  

RESVOR 2 05 2 1 1290. 
( ENDATA 

L IST  
INCEEM 6 1). 10 
COMPUT 7 11 05 I:!. 0 

ENDJOH T' 



E 2 0  IEQ ARROYHEAD RANCH - SECTION 20 - SYSTEH I 
REV 09101183 RUN 1 (INPUT FILE SECZO-1.0AT) 

k 
5 Y TABLE 1 - SELECTED RESULTS OF STANDARD AND EXECUTIVE CONTROL INSTRUCTIONS I N  THE ORDER PERFORUED 

I ( k  STAR(t) AFTER THE PEAK DISCHARGE TIME AND RATE (CFS) VALUES INDICATES A FLAT TOP HYOROGRAPH 
A QUESTION HARK(?) INDICATES A HYOROGRAPH UITH PEAK AS LAST POINT.) 

JOB 1 SUIlnARY 
PA6E 23 

CTlONl STANDARD RAIN ANTEC RAIN PRECIPlTATION PEAK OISCHARGE 
RUCTURE CONTROL DRAINAGE TABLE HOIST TIHE ----------------- RUNOFF 

ID OPERATION AREA I COND INCREH 8ECIN AHOUNT DURATION AHOUNT ELEVATION TIHE RATE 
(SO HI) (HR) (HR) (IN) (HR) (lN) (iT) ( H R I  (CFS) 

.- -- -- - 
RATE 
ccsn) 

ALTERNATE 24 STORH LO 
..................... 

(IRuCTURE 11 RUNOFF 3.56 2 2 .I0 .O 4.04 24.00 2.86 --- 13.16 3065.94 861.2 
.TRUCTURE 12 RUNOFF .22' 2 2 .lo .O 4.04 24.00 3.15 --- 12.45 378.38 1681.7 

ECTlON 101 AOOHYD 3.78 2 2 -10 .O 4.04 24.00 2.88 -- 13.16 3091.79 816.9 

RUCTURE 1 RESVOR 3.78 2 2 .I0 .O 4.04 24.00 2.88 1297.61 13.28 3040.54 803.3 
RUCTURE 14 RUNOFF .I7 2 2 -10 .O 4.04 24.00 2.76 12.45 261.71 1576.6 --- 

ECTION 102 AODHYD 3.95 2 2 -10 .O 4.04 24.00 2.87 --- 13.28 3056.74 773.7 
RUCTURE 13 RUNDFf .05 2 2 .I0 .O 4.04 24.00 3.15 12.45 84.08 1681.7 --- 

rSECTION 103 ADDHYD 4.00 2 2 -10 .O 4.04 24.00 2.88 --- 13.28 3061.87 765.3 
RUCTURE 2 RESVOR 4.00 2 2 .I0 .O 4.04 24.00 2.88 1296.39 13.50 2896.60 724.0 
ECTION 104 OlVERT 2.67 2 2 .I0 .O 4.04 24.00 1.15 1296.39 13.50 772.27 289.4 

'ION 107 DIVERT & TURE 15 RUNOFF 
SECTION 105 AODHYO 

3 RESVOR 
RUCTURE 16 RUNOFF 

.jECTION 106 ADDHYO 
-rCTION 108 DIVERT 
ECTION 109 DIVERT g- 
SECTION 110 ADDHYD 

fUClURE 17 RUNOFF 

:ECTION 111 ADDHYO 
2TRUCTURE 18 RUNOFF 

@ ECTION 112 AODHYO 
RUCTURE 19 RUNOFF 

.jECTlON 113 ADOHYD 

I?(OCTURE 4 RESVOR 1.18 2 2 -10 -0 4.04 24.00 4.37 1294.97 14.27 666.22 563.1 
;ECTION 114 ADDHYO 4.79 2 2 .I0 .O 4.04 24.00 ' 3.03 --- 13.76 2220.60 463.8 

,kUCTURE 5 RESVOR 4.79 2 2 .10 .O 4.04 24.00 3.00 1293.09 14.29 1980.44 413.6 



iiHEAD DRAINAGE MASTER PLAN 
CALCULATIONS 

(RUNOFF COEFFICIENT 

I 
SECTION 20 

I RUNOFF UEIGHTED UEIGHTED 
LAND USE AREA COEFF (CHI AVERAGE CH ----------- ------- --------- 

~ S U B - B A S I N  I( 
SF 73.7 83 6,117 

I 
LAKE 32.7 100 3,270 -------- ----- 

106.4 AC 9,387 88 

IWB-FIN 15 
37.1 63 3,079 

LAKE 23.3 100 2,330 

I 
-------- -------- 

60.6 AC 5,429 90 

LAKE 36.0 100 3,680 

I --------- -------- 
111.7 AC 9,906 89 

ISUB-:~IN 18 
24.4 83 2,025 

flf 79.1 85 6,723 

a LAKE 37.3 100 3,730 ------ ------- 
140.8 AC 12,479 89 



ARROUHEAD DRAINAGE IIASTER 
ORAIHAGE CALCULATIONS 
STORAGE DISCHARGE 

1 
SECTION 2 0  - ------- - - -  
RESERVOIRlSTRUClURE NO, I 

U I D M  ( b V ) =  
EP LEHGTH = 

PUN 

DEPTH AREA STORAGE DISCHARGE 
(AFI (CFS) --------- 

11.57 

.SER"OIR.TRYTIU. NO. . -~ ~ - -~ - 

UElR L :  8 0  FT 
UIDTH (w)=  zoo n 

7,129 FT 

DEPTH AREA STORAGE DISCMRGE 5 ELEVATION (FT) (ACRES) (AF I (CFSI -------- ------ ------ --- --- 



3 
ARROUHEAO DRAINAGE HASTER PLAN , .. . . . - 

r E  CALCULATIONS 
c ORAEE DISCHARGE 

-----iii.=i. ----- I*.1oN RESERVOIRISTRUCTURE .a NO. 2B 
UElR L = 100 FT MO 120 FT 
UlDTH (AV)= 200 FT 
EP LENGTH = 7,129 FT 

DEPTH AREA STORAGE DISCHARGE I( ELEVATION f (ACRES) ( Af1 (CFS) __-- ---- ________ ___- -------- 
1.294.0 0.0 32.13 

E l R .  L =  120 FT 

P WIDTH (AV)= 200 n 
EP LENGM = 1,129 FT 

DEPTH AREA STORAGE DISCHARGE 
ELEVATION (FT) (ACRES) (If ( U S )  

I ---- --- ----- ------ - 



1, 
MROYHUD DRAINAGE MSTER PLAN 

, DRAINAGE CALCULATIONS 

SECTI~N 20 
---i=iSi:i:- --- 
RESERVOIRISTRUCTURE NO. 20 

UEIR L ' 100 FT 
UlDTH (AV)= 200 Ff 

7,129 FT 

DEPTH AREA STORAGE DISCHARGE I B E V A T l M  ( f T l  (ACRES) (AF) (CFS) -- --- - ----- ---- -- - -- -- - -- -- - - 
1,294.0 0.0 32.73 

16.4 I 1,294.5 0.5 33.06 92 
33.1 

I 1,295.0 1.0 33.38 260 
49.8 

l,r)5.5 1.5 33.71 478 

RESERVOIRISTRUCTURE NO. 2 
80 n, 120 FT AND 106 FT 

WIDTH (AV)= 200 n 
7,129 FT 

DEPTH AREA STORAGE DISMIMGE 

I ELEVATION (FT) (ACRES) (Af) ('3s) ----- --- ---- ---- 
1,294.0 0.0 32.73 



ARROUHEAO ORAIIAGE NASTER PLAN 
QRAIYGE CALCULATIONS 

------------ ------------ 
RESERVOIRISTRUCTURE NO. 3 

UEIR L = 60 FT 
YlOM (AV)= 200 FT 
EO LENGTH = 5,114 FT 

ELEVATION 
OEPTH 
(FTI ---- 

0.0 

AREA 
(ACRES) 

STORAGE 
(AF 

RESERWIRISTRUCTURE NO. 4 
YEIR L * 50 FT 
UIDTH (AVl= 375 FT 
ER LMGM 4,336 FT 

DEPTH 
ELEVATION (FTI ----- ------ 

1,292.0 0.0 

1 1,292.5 0.5 
I 

1,293.0 . 1.0 

I 1,293.5 1.5 

i , 2 9 4 0  2.0 

AREA STORAE 
(ACRES) (I) --- ------ 

37.33 
18.7 

37.53 
37.5 

37.73 
56.4 

37.93 
n . 5  

38.13 
94.6 



ARROYHEAO ORIIWAGE MISTER PLAN 
MAINAGE CALCULATIONS 
?A6€ DISCMRGE 

s = = ~ ~ = = : :  I 2o 

RESERVOIRISTRUCTURE NO. 5 
YEIR L = 140 FT 
UIDTH tAVJ= 375 FT I €0 ,TH = 4,275 FT 

UEPTH STORAGE DISCHIRG I R E V A I I ~  B T )  (ACRES1 ( I F )  (US) --- - ----- ---- ----- - ------ 
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I Introduction 

The purpose of the field reconnaissance phase is to present information gained from a 

field visit of the study area, as well as evaluate and justify the estimation of Manning's 'n' 

values selected for use in hydraulic modeling. A field reconnaissance trip was made on April 

4,2000. The study area downstream of Adobe Dam is fully developed, and includes several 

densely developed subdivisions and a portion of the Agua Fria Freeway (Loop 101). Flow 

exiting through the emergency spillway enters an undeveloped area immediately south ofthe 

emergency spillway, then continues south toward the Agua Fria Freeway and west toward 

the Arrowhead Ranch development and south across the Agua Fria Freeway (Loop 101). 

2 Manning's 'n' Estimation Methodology 

The procedure presented in the report entitled Estimated Manning's Roughness 

Coeflcients for Stream Channels and Flood Plains in Maricopa County, Arizona (Ref. 1) 

was used for the estimation of Manning's 'n' values. The procedure consists of selecting a 

base 'n' for both the channel and overbank areas, and applying an adjustment factor to 

account for the roughness associated with channel irregularity, obstructions, vegetation, and 

channel meandering. Tables 1 and 2 of that report give a range of base 'n' vales and 

adjustment factors. The photographs which follow were used to prepare a summary of 'n' 

values for use in this study, based upon the physical conditions which were observed and 

documented. The composite Manning's 'n' value can be computed as follows: 

Adobe Dam 
Spillway Delineation Study 
FCD 98-32 

Hoskin Engineering Consu1tnnt.s. Inc. 
DEI Professional Serv~ces 

June 2001 



n = (n, + n, + n, + n,) x m 

Where: n = composite 'n' 
n, = base 'n' for a straight uniform channel 
n, = surface irregularities component 
n, = obstruction component 
n, = vegetation component 
m = meandering factor 

Photographs were taken throughout the study area and are presented in this appendix. 

It was estimated that flow immediately south from the spillway would be mainly contained 

between the Hedgepeth Hills to the north and the Agua Fria Freeway to the south, with some 

breakout flow crossing the freeway. The flowpath was modeled with wide cross-sections 

that cut across distinctive land types, which include undeveloped desert, 

houses/development, and roadway. Therefore, 'n' value will vary considerably across each 

cross-section, in accordance with the location of the various land types. 

Between the spillway and the Arrowhead Ranch development, it was estimated that 

the flow would be about 2-3 feet deep. After apreliminary review ofthe topography, it was 

determined that the main portion of the flow would be primarily contained within a wide 

channel, flowing westward toward tile Arrowhead Lakes development. 

Since the land use types are either undeveloped desert or developed/residential, and 

easily distinguishable, Manning's 'n' values were assigned at each cross-section of the HEC- 

RAS model. The portion of the model from the spillway to the Arrowhead Ranch 

development is primarily undeveloped desert, with roadway (Agua Fria Freeway). 

Downstream of approximately 51" Avenue, the flowpath runs through a completely 

developed urban residential area. 

Hoskin Engineering Consulfanfs, Inc. 
Spillway Delinenfion Sfufly DEI Prof'ession[~l Services 
FCD 98-32 June 2001 

C-3 



2.1 Base Component (n,) 

Table 1 (Ref.1) gives a wide range of base 'n,' values as reported by Benson 

& Darymple, and by Chow. The values given by Chow represent the smoothest 

channel attainable in a given material. A base 'n,' value of 0.030 was assigned for 

the undeveloped desert areas which consist of a coarse gravel base material. A base 

value of 0.020 was chosen for the channel and freeway areas, which both have 

concrete as the base material. For the developed areas of the study, a base 'n,' value 

of 0.030 was assigned. For the roadways, a base value of 0.016 was selected. 

Undeveloped Desert 
Channel / Freeway 
Developed/Residential 
Pavement 

2.2 Irregularity Component (n,) 

The adjustment for irregularity is based upon the condition of the overbank or 

channel banks. Adjustment factors range from 0.0 to 0.020 (Ref. I), depending upon 

the severity of bank erosion. A low value for n, was chosen for the 

developed/residential and undeveloped desert areas. 

Undeveloped Desert 
Channel / Freeway 
DevelopedIResidential 
Pavement 

2.3 Obstruction Component (n,) 

The obstruction component was considered to be a factor only for the 

developed/residential areas of this study. The magnitude of the obstruction 

component applied in each case was determined by the percentage of cross-section 
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area occupied by obstructions. For areas of housingldevelopment, the amount of 

obstructions is appreciable, approximately one-third of the total cross-section area. 

For undeveloped desert areas, the amount of obstructions is negligible. The 

following obstrnction components were chosen for this study: 

Undeveloped Desert 
Channel 1 Freeway 
DevelopedResidential 
Pavement 

2.4 Vegetation Component (n,) 

The vegetation component of the Manning's 'n' value varied according to the 

density of growth and the ratio of flow depth to vegetation height. Just downstream 

of the spillway, the vegetation is moderate in height and not very dense, and the 

approximated flow depth is 2 to 3 feet. Within the developed/residential areas, the 

vegetation varies in density and height, therefore a medium-range vegetation 

component was selected. The following vegetation components were chosen for this 

study: 

Undeveloped Desert 
Channel /Freeway 
Developed/Residential 
Pavement 

2.5 Meandering Factor (m) 

The meandering factor applies only to flow confined within the channel. For 

this study, there is no meandering within the channel, and therefore a meandering 

factor of 1 .OO was chosen 
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2.6 Composite Manning's 'n' Value 

Using the components described in Sections 2.1 through 2.5, the following 

range of Manning's 'n' values was established for this study. 

Table 1: Manning's 'n' Value Summary 

- -- 
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Appendix C: Field Reconnaissance 

Photographs 
Adobe-0 1 Principal outlet 
Adobe-02 Principal outlet channel, looking downstream from outlet 
Adobe-03 Principal outlet channel, looking northeast from Beardsley Road 
Adobe-04 Principal outlet channel, looking north from Beardsley Road 
Adobe-05 Principal outlet channel, looking west along Beardsley Road 
Adobe-07 Principal outlet channel, looking east along Beardsley Road 
Adobe-08 Principal outlet channel culverts under Beardsley Road and Loop 101, looking south 
Adobe-09 Weir section, principal outlet channel north of Beardsley Road 
Adobe-10 North side of Adobe Dam, view from spillway access road 
Adobe-11-12-13 View south from the spillway 
Adobe-14 Adobe Dam spillway, downstream end, looking east 
Adobe-15 Adobe Dam spillway, downstream end, looking east 
Adobe-16 Culverts under road immediately downstream of spillway, looking south 
Adobe-17 Wash downstream of spillway, looking south, caliche outcrops visible 
Adobe- 18 Channel along north side of Beardsley Road, looking west 
Adobe-19 Channel outlet to ADOT detention basin northeast of Beardsley Road and 5Is'Avenue, looking 

northeast 
Adobe-20-21 ADOT detention basin northeast of Beardsley Road and 51"'Avenue, looking west 
Adobe-22 View east along Beardsley Road, east of 51S'Avenue 
Adobe-23 View southeast across 51" Avenue at Tonopah Drive 
Adobe-24 View west across 51" Avenue at Tonopah Drive 
Adobe-25 View north along 51St Avenue at Tonopah Drive 
Adobe-26 View west at 5 I" Avenue and Tonopah Drive 
Adobe-27 Low point in 51'' Avenue, at Tonopah Drive entrance to Arrowhead Lakes 
Adobe-28 Arrowhead Lakes, view north from Tonopah Drive near 5 1" Avenue 
Adobe-29-30 Arrowhead Lakes, Bridge No. 9 and lake north of bridge 
Adobe-3 1 Arrowhead Lakes, Bridge No. 9, lake south of bridge 
Adobe-32 Arrowhead Lakes, Bridge No. 8, weir structure and lake east of bridge 
Adobe-33 Arrowhead Lakes, Bridge No. 8, east side of bridge 
Adobe-34-35 Arrowhead Lakes, Bridge No. 8, lake west of bridge 
Adobe-36 Arrowhead Lakes, Bridge No. 4, view south from Tonopah Drive 
Adobe-37 Arrowhead Lakes outlet structure north of Beardsley Road, looking east 
Adobe-38 Arrowhead Lakes outlet, looking east along Beardsley Road 
Adobe-39 Arrowhead Lakes outlet, culverts under Loop 101, looking south from Beardsley Road 
Adobe-40 Arrowhead Lakes outlet to 5Sth Avenue drainage channel, looking north 
Adobe-41 55Ih Avenue drainage channel, looking south from Loop 101 
Adobe-42 5 1" Avenue underpass, looking north 
Adobe-43 View south along 51" Avenue from underpass 
Adobe-44 View east across 51" Avenue, south of Loop 101 
Adobe-45 Camel  Park, Skunk Creek at Piute Avenue, looking downstream 
Adobe-46 Carmel Park, Skunk Creek at Piute Avenue, looking upstream 
Adobe-47 Carmel Park, undeveloped lots along Skunk Creek at Piute Avenue 
Adobe-48 55Ih Avenue drainage channel, looking north from Utopia Road 
Adobe-49 5Sh Avenue drainage channel, looking south from Utopia Road 
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Appendix C: Field Reconnaissance 

P h o t o ~ r a ~ h s  (Cont'd.) 
Adobe-50 Skunk Creek channelization at 57'h Avenue, looking west 
Adobe-51 Skunk Creek channelization at S71h Aveuue, looking east 
Adobe-52 Skunk Creek at 55Ih Avenue drainage channel coufluence, looking north 
Adobe-53 Skunk Creek at 5Sh Avenue drainage channel coufluence, looking east 
Adobe-54 Skunk Creek at 55" Avenue drainage channel confluence, looking west 
Adobe-55 Skunk Creek at 43'd Avenue and Loop 101, looking west 
Adobe-56 Skunk Creek at 43'd Avenue and Loop 101, looking east 
Adobe-57 Skunk Creek at 43rd Avenue and Loop 101, looking northeast, culvert under Loop 101 
Adobe-58 Skunk Creek upstream of confluence with Scatter Wash, looking northeast 
Adobe-59 Skunk Creek upstream of confluence with Scatter Wash, looking southwest 
Adobe-60 Skunk Creek, drop structure at Wahalla Lane 
Adobe-61 Skunk Creek upstream of confluence with Scatter Wash, looking south from Waballa Land 
Adobe-62 Skunk Creek upstream of confluence with Scatter Wash, looking south from Wahalla Lane 
Adobe-63 Skunk Creek downstream of confluence with Scatter Wash, looking west from Havasupai Drive 
Adobe-64 Skunk Creek downstream of confluence with Scatter Wash, looking west from Havasupai Drive 
Adobe-65 51" Avenue and Loop 101, view west along south side of Loop 101 frontage road 
Adobe-66 51" Avenue and Loop 101, view south along 51" Avenue 
Adobe-67 71" Avenue and Grovers Street, view north along drainage channel 
Adobe-68 71" Avenue and Grovers Street, view west across drainage channel 
Adobe-69 71" Avenue and Grovers Street, view south along drainage channel 
Adobe-70 Arrowhead Lakes Park, view soutbwest from 55" Avenue 
Adobe-71 Arrowhead Lakes Park, view west from 55Ih Avenue 
Adobe-72 Arrowhead Lakes Park, view soutbwest from Irma Lane 
Adobe-73 Channel along north side of Beardsley Road, east of 59Ih Avenue, view west 
Adobe-74 View south at Beardsley Road and freeway, east of 59Ih Avenue 
Adobe-75 Freeway on-ramp at Beardsley Road west of 59Ih Avenue, view west 
Adobe-76 Freeway, view west at 67" Avenue bridge 
Adobe-77 Freeway, view west at 7Sth Avenue bridge 
Adobe-78 Freeway, culve at New River, view west 
Adobe-79 Freeway, curve at New River, view southwest 
Adobe-80 71" Avenue drainage channel at Union Hills, view south 
Adobe-81 70Ih Drive at Morrow Drive, view east 
Adobe-82 70Ih Drive at Morrow Drive, view northwest 
Adobe-83 Golf course, Utopia Road at approx. 71" Avenue, view south 
Adobe-84 Golf course, iJtopia Road at approx. 71" Avenue, view north 
Adobe-85 Beardsley Road south of freeway, at approx. 71" Avenue, view south 
Adobe-86 Beardsley Road south of freeway, at approx. 71" Avenue, view east 
Adobe-87 Beardsley Road south of freeway, at approx. 68Ih Avenue, view south 
Adobe-88 71" Avenue drainage channel at Skunk Creek coufluence, view east 
Adobe-89 71" Avenue drainage channel at Skunk Creek confluence, view north 
Adobe-90 View east at 7Sth Avenue bridge over Skunk Creek 
Adobe-91 Skunk Creek at ACDC confluence, view southwest 
Adobe-92 Skunk Creek at ACDC confluence, view northeast 
Adobe-93 Skunk Creek near ACDC confluence, view southwest 
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Adobe-01 Principal outlet Adobe-02 Principal outlet channel, 
looking downstream f?om outlet 

Adobe-03 Principal outlet channel, looking 
no~theast fiom Beardsley Road 

Adobe-04 Principal outlet channel, looking 
north from Beardsley Road 

-- 

Adobe-05 Principal outlet channel, looking Adobe-07 Principal outlet channel, looking 
west along Beardsley Road east along Beardsley Road 
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Adobe-08 h c i p a l  outlet channel culverts Adobe-09 Weir section, principal outlet 
under Beardsley Road and Loop 101, looking channel north of Beardsley Road 

Adobe-10 North side of Adobe Dam, view 
&om spillway access road 

Adobell-12-13 View south fiom the spillway 
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Adobe-14 Adobe Dam spillway, downstream Adobe-15 Adobe Dam spillway, downstream 
end, looking east end, looking east 

Adobe-16 Culverts under road immediately 
downstream of spillway, looking south 

Adobe-17 Wash downstream of spillway, 
looking south, caliche outcrops visible 

Adobe-18 Channel along north side of Adobe-19 Channel outlet to ADOT detention 
Beardsley Road, looking west basin northeast of Beardsley Road and 51st 

Avenue, looking northeast 
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Adobe-20-21 ADOT detention basin northeast of Beardsley Road and 51st Avenue, 
looking west 

Adobe-22 View east along Beardsley Road, 
east of 51st Ave'nue 

Adobe-23 View southwest across 5 1st 
Avenue at Tonopah Drive 

Adobe-24 View west across 5 1st Avenue at 
Tonopah Drive 

Adobe-25 View north along 5 1st Avenue at 
Tonopah Drive 
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Adobe-26 View west at 51st Avenue and Adobe-27 Low point in Slst Avenue, at 
Tonopah Drive Tonopah Drive entrance to Arrowhead Lakes 

Adobe-28 Arrowhead Lakes, view north from 
Tonopah Drive near 51st Avenue 

Adobe-29-30 Arrowhead Lakes, Bridge No. 9 and lake north of bridge 
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'.V"""-.,' lY.V..YlUU -"I, YII"6" I.". . 
lake south of bridge 

Adobe-33 Arrowhead Lakes, Bridge No. 8, east side of bridge 

Adobe-32 Arrowhead Lakes, Bridge No. 8, 
weir structure and lake east of bridge 

Adobe-34-35 Arrowhead Lakes, Bndge No. 8, lake west ot bndge 

Adobe Dam 
Spillway Delineation Shrdy 
FCD 98-32 

Hoskin Engineering Consultants, Inc. 
DEIProfexsional Services, Inc. 

June 2001 



Adobe-36 Arrowhead Lakes, Bridge No. 4, Adobe-37 Arrowhead Lakes outlet structure 
view south from Tonopah Drive north of Beardsley Road, looking east 

Adobe38 Arrowhead Lakes outlet, looking 
east along Beardsley Road 

Adobe-39 Arrowhead Lakes outlet, culverts 
under Loop 101, looking south from Beardsley 
Road 

Adobe40 Adobe Lakes outlet to 55th 
Avenue drainage channel, looking north 

Adobe41 55th Avenue drainage channel, 
looking south from Loop 101 
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Adobe-42 51st Avenue underpass, looking 
north 

Adobe44 View east across 5lst Avenue, 
south of Loop 101 

Avenue, looking upstream 
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Adobe43 View south along 51st Avenue 
eom underpass 

Adobe45 Carmel Park, Skunk Creek at Piute 
Avenue, looking downstream 

Adobe-47 Carmel Park, undeveloped lots 
along Skunk Creek at Piute Avenue 
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Adobe-48 55th Avuenue drainage channel, 
looking north fiom Utopia Road 

Adobe49 55th Avenue drainage channel, 
looking south fiom Utopia Road 

Adobe40 Skunk Creek channelization at 
57th Avenue, looking west 

:-52 Skunk Creek at 55th Avenue 
ge channel confluence, looking north 
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Adobe-51 Skunk Creek channelization at 
57th Avenue, looking east 

drainage channel confluence, looking east 
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Adobe-54 Skunk Creek at 55th Avenue Adobe-55 Skunk Creek at 43rd Avenue and 
drainage channel confluence, looking west Loop 101, looking west 

Adobe56 Skunk Creek at 43rd Avenue and 
Loop 101, looking east 

Adobe-57 Skunk Creek at 43rd Avenue and 
Loop 101, looking northeast, culvert under 
Loop 101 

Adobe58 Skunk Creek upstream of Adobe49 Skunk Creek upstream of 
confluence with Scatter Wash, looking confluence with Scatter Wash, looking 
northeast a southwest 
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Adobe-60 Skunk Creek, drop structure at 
Wahalla Lane 

Adobedl Skunk Creek upstream of 
confluence with Scatter Wash, looking south 
fiom ~ a h a l l a  Lane 

Adobe-62 Skunk Creek upstream of 
confluence with Scatter Wash, looking south 
fiom WahaUa Lane 

I 
i 

Adobe-63 Skunk C r e ~ n  uownstream UL 

confluence with Scatter Wash, looking west confluence with Scatter Wash, looking west 
from Havasupai Drive from Havasupai Drive 
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Adobe-65 51" Avenue and Loop 101, view Adobe-66 51"Avenue and Loop 101, view 
west along south side of Loop 101 fiontage south along 51" Avenue 
road 

Adobe-67 71s Avenue and Grovers Street, 
view north along drainage channel 

Adobe-68 71s Avenue and Grovers Street, 
view west across drainage channel 

Adobe69 71" Avenue and Grovers Street, 
view south along drainage channel 

Adobe-70 Arrowhead Lakes Park, view 
southwest from 55* Avenue 
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Adobe-71 Arrowhead Lakes Park, view west 
from 55* Avenue 

Adobe-73 Channel along north side of 
Beardsley Road, east of 59* Avenue, view 
west 

Adobe-75 Freeway on-ramp at Beardsley 
Road west of 59* Avenue, view west 

Adobe-74 View south at Beardsley Road and 
fieeway, east of 59' Avenue 

Adobe-76 Freeway, view west at 67* Avenue 
bridge 
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Adobe77 Freeway, view west at 75' Avenue 
bridge 

Adobe-78 Freeway, m e  at New River, view 
west 

southwest Union Has, view south 

Adobe-81 70° Drive at Morrow Drive, view 
east 

Adobe-82 70m Dnve at Morrow Unve, mew 
northwest 
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A.."""-"2 "".. UU,.U, ,.wy, i.uau a r  

approx. 71* Avenue, view south 

Adobe-85 Beardsley Road south of fieeway, 
at approx. 71* Avenue, view south 

Adobe-87 Beardsley Road south of freeway, 
at approx. 68" Avenue, view south 

-LU"""-"- U"Y ""-I", U.Uy... A. UI.. I. 

approx. 71* Avenue, view north 

Adobe-86 Beardsley Road south of fieeway, 
at approx. 71* Avenue, view east 

Adobe-88 71" Avenue drainage channel at 
Skunk Creek confluence, view east 
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:-89 71' Avenue drainage channel at Adobe-90 View east at 75" Avenue Bridge 
Skunk Creek confluence, view north over Skunk Creek 

Adobe-91 Skunk Creek at ACDC confluence, 
view southwest 

Adobe-92 Skunk Creek at ACDC confluence, 
view northeast 

xaooe-r;r a- ~ r e e ~  at ALUC comuence, 
view southwest 
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MANNING'S 'n' CALCULATIONS 

where: n =composite value 
nb = base value for a straight, uniform channel 
nl = surface irregularities component 
nz = obstruction component 
n3 = vegetation component 
m = degree of meandering, within channel 

from: Estimated Manning's Roughness Coefficients for Stream Channels and Flood Plains in 
Maricopa County, prepared for the Flood Control District of Maricopa County by 
the U.S. Geological Survey in April 1991. 
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North o f  the Loop 101 Freewav 

Adobe Dam Hoskin Enngineering Consraltants, Inc. I 
Spillway Delineation 
FCD 98-32 

D E I  ~ r ~ f e s s i o r i a ~  Services 
.June 2001 



Summary Sheet for Flow Split a m A v e n u e ,  North of the 101 Freeway 

Description 

When the flow reaches 51" Avenue, it can travel south along 51" Avenue, continue west along 
Beardsley Road, or travel west through the subdivision. A flow split analysis, using the equation Q 
= C L H3", was performed on this particular area. Typical cross sections were taken to determine the 
elevation at which all the flow would pass when adding the flow at each section. The sections are 
described as follows: 

South on 5 1" Avenue: Just north of the 5 1" Avenue Underpass. 
West on frontage road: Between the freeway side slope and the subdivision wall 
West through Arrowhead subdivision: Tonopah Street with six (6) ft side walls 
representing the homes adjacent to the street, and fifteen ten-ft openings representing the 
space between the homes after the wall on the east side of the subdivision have been 
destroyed by the water. 

A diagram of the location of the cross sections is located at the end of this summary page, as well as 
a calculation page indicating the cross section calculations. 

Assumptions 
There are fifteen (1 5) ten (10)-ft openings with two ft of rubble. The flow will travel into , , - 
the subdivision through thesk openings, as well through Tonopah Street. 
The cross sections taken are the most constricting. 

Method ofAnalysis 

The equation Q = C L H"' was used to determine the amount of flow traveling though each cross 
section at set elevations. C was assumed to be 2.8 for the cross sections along roadways and 2.2 for 
the cross sections between the houses. The amount of flow was calculated for each ofthe sections. 
An elevation was determined to indicate when the total flow would pass through the cross sections. 
This elevation determined the set water surface elevation in Cross Section 19.18 of the HEC-RAS 
Model ADA1. 

The flow-split analysis determined the amount of flow leaving the current model. Below is a table 
indicating the results of the analysis: 
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Tonopah Drive and in-between houses 
West on Beardsley Road 

South on 5 I" Avenue 
East Bound 101 Freeway 

Total 

213  low 
2600 
2300 
1400 
100 

6400 

113 Flow 
1300 
1300 
600 
0 

3200 

Full Flow 
3700 
3300 
2200 
400 

9600 





ADOBE DAM 

I TONOPAH DRIVE I I WEST ON FRONTAGE ROAD I I SOUTH ON 51ST AVENUE I 

113 213 Full 
Arrowhead: 
Tonopah 
Drive and 15 1,300 2,600 3.700 

Houses 
West on 
Beardsiey 1,300 2,300 3,300 

South on 
Sls t  Avenue 600 1,400 2,200 

TOTAL m 

Eastbound 
101 Freeway 0 100 400 

TOTAL 3.200 6,400 9.600 



Beardsley at51st Avenue 

1 Stations (ft) 



51st Avenue at Beardsley 

Stations (ft) 





2 Arrowhead Lakes Outlet Analvsis 
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2.1 1/3 Flow 
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Procedure to Determine the Runoff Distribution at the Arrowhead Lakes Outlet 
For the 113 Discharge 

The objective was to determine how flow would exit the Arrowhead Lakes subdivision, cross Beardsley 
Road, and after combining with flows in Beardsley Road, either continue west along Beardsley or cross the 
Loop 101 Freeway. The following procedure was used to determine the flow split at this location: 

Step 1: A rating curve was developed for the 55" Avenue channel just downstream of the Loop 101, south 
frontage road (Cross section B-B). The discharge range used was from 1000 to 4000 cfs. 

Step 2: The resulting water surface elevation determined in Step 1 was used as the tailwater condition for the 
culverts across the Loop 101 freeway. A rating curve was then established for the culverts across Loop 101 
and the frontage road. In order to simplify the calculation process, the two culverts were considered as one. 
The dQ and dWS data from Step 1 were used as the initial condition data in the box culvert hydraulic 
calculations. 

Step 3: An iterative procedure was used to balance the culvert flow across Loop 101 with the discharge from 
Lake 5, the lake immediately north of the Arrowhead Lakes outlet structure. The discharge at the Beardsley 
Road culvert was assumed to be 1332 cfs (Qb,,=1332), which is the flow which enters the Arrowhead Lakes 
subdivision from 5 1" Avenue. 

Step 4: From the HEC-RAS model for flow north of the freeway (Model ADAl), the flow depth above the 
top of curb along Beardsley Road was determined to he 2.1 feet. Weir flow at the Beardsley Road culverts 
was determined using the weir equation and the 2.1 feet water depth (QWb=CLH1.' =3x80x2.1L~' = 730 cfs). 

Step 5: The headwater (HW) and tailwater (TW) at the freeway culvert inlet and outlet, respectively, were 
determined using curves from Step 2 and Q,,,, (Q,,,,= Qb,,+ Q,, = 1332 + 730 = 2062 cfs). 

Step 6: The channel water surface elevation (WSEL) was determined using the given discharge Q,,,, , and 
the rating curve developed for Step 1. If the WSEL did not match the TW from Step 5 ,  Step 3 was repeated 
with another discharge. 

Step 7: The HW elevation at the Beardsley Road culvert inlet was determined. 
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Adobe Dam Spillway Delineation Study 
How Split Analysis at Arrowhead Lakes Outlet 

113 Flow 

2600 3200 cfs from Model ADA1 
cfs 

4 
600 cfs south along 51st Ave. 

1. Qlake = flow intoArtowhead Lakes from 5 1st Ave. = 1300 cfs 
2. Qbox = flow through concrete box culverts across Beardsley Rd. = 1300 cfs 

HW = 1289.8 ft 
TW= 1289.24 ft 

3. QwB = weir flow over concrete box culvert headwall into Beardsley Rd. 0 cfs 
4. QwR = weir flow into 56th Ave. from lake = 0 cfs 

mw out Qf- 
. . .  

1300 cfs through Arrowhead Lakes 
r 

1 1300 cfs throug 
+ 

800 cfs weir from 
box culverts Beardsley Rd, 

0 cfs west to 56th Ave. < 
500 
cfs 500 cfs west along Beardsley Rd. 

2100 cfs to 55th Ave. channel 

2600 cfs 

1300 cfs west along Beardsley Rd 





Rating Curve Table 
Rating Table for Irregular Channel 

Project Description 
Project File g:\filedir\99\990006-2\box15.fm2 
Worksheet Channel freeway culvert downstream 6-B 
Flow Element Irregular Channel 
Method Manning's Formula 
Solve For Water Elevation 

Constant Data 
Channel Slope 0.002000 fVft 

Minimum Maximum Increment 
Discharge 1,000.00 4,000.00 100.00 cfs 

Rating Table 
Water Surface 

Discharge Wtd. Mannings Elevation Velocity 
(cfs) Coefficient (ft) (fffs) 

a 1,000.00 0.030 1,285.22 3.91 
1,100.00 0.030 1,285.37 4.04 
1,200.00 0.030 1,285.52 4.17 
1,300.00 0.030 1,285.65 4.28 
1,400.00 0.030 1,285.79 4.40 
1,500.00 0.030 1,285.92 4.50 
1,600.00 0.030 1,286.04 4.60 
1,700.00 0.030 1,286.17 4.69 
1,800.00 0.030 1,286.29 4.78 
1,900.00 0.030 1,286.41 4.86 
2,000.00 0.030 1,286.52 4.94 
2,100.00 0.030 1,286.64 5.02 
2,200.00 0.030 1,286.75 5.10 
2,300.00 0.030 1,286.86 5.17 
2,400.00 0.030 1,286.96 5.24 
2,500.00 0.030 1,287.06 5.31 
2,600.00 0.030 1,287.17 5.37 
2,700.00 0.030 1,287.27 5.44 
2,800.00 0.030 1,287.36 5.50 
2,900.00 0.030 1,287.46 5.56 
3,000.00 0.030 1,287.55 5.62 
3,100.00 0.030 1,287.65 5.67 
3,200.00 0.030 1,287.74 5.73 

a 3,300.00 0.030 1,287.83 5.78 
3,400.00 0.030 1,287.92 5.84 
3,500.00 0.030 1,288.00 5.89 
3,600.00 0.030 1,288.09 5.94 

09/18/00 Hoskin Engineering Consullants, Inc. FlowMaster v5.17 
11:05:10AM Haestad Methods, 1°C 37 Brookside Road Waterbury, CT 06708 (203) 755-1666 Page 1 of 2 



Rating Curve Table 
Rating Table for Irregular Channel 

Rating Table 
Water Surface 

Discharge Wtd. Mannings Elevation Velocity 

(cfs) Coefficient (ft) (fffs) 

Hoskin Engineering Consultants, Inc. FlowMaster "5.17 
Haestad Methods. lnc. 37 Brookside Road Waterbury, CT 06708 (203) 755-1666 Page 2 of 2 



Adobe Dam Spillway Delineation Study 
Box Culverts across the Loop 101 Freeway 

113 Flow 
Flow 

Rate per Full Flow Headwate Tailwater Tailwater Headwater . 

cell (cfs) Rate (cfs) r (ft) (ft) Elev. (ft) Elev. (ft) 
210 1262 3.86 3.13 1285.60 1287.02 



BOX CULVERT ANALYSIS 
COMPUTATION OF CULVERT PERFORMANCE CURVE 

September 20, 2000 

L-f ' O f  .cc=*w =-u=7$ _-_--_-----_------ ................................................................................... 

PROGRAM INPUT DATA 
DESCRIPTION 4 / VALUE 6 - to k* C R G  . . . . . . . . . . . . . . . . . . . . .  .................................................... 

Culvert Span (ft) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  10.0 
Culvert Rise (ft) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4.0 
FHWA Chart Number......... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  8 
FHWA Scale Number (Type of Culvert Entrance) . . . . . . . . . . . . . . . .  1 
Manning's Roughness Coefficient (n-value) . . . . . . . . . . . . . . . . . . .  0.011 
Entrance Loss Coefficient of Culvert Opening . . . . . . . . . . . . . . . .  0.5 
Culvert Length (ft) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  289.0 
Invert Elevation at Downstream end of Culvert (ft) . . . . . . . . . .  1,282.47 
Invert Elevation at Upstream end of Culvert (ft) . . . . . . . . . . . .  1,283.16 
Culvert Slope (ft/ft) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  0.0024 
Starting Flow Rate (cfs) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 210.3 Y 6 :z I 2  6 2 r .{ <;, 

Incremental Flow Rate (cfs) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  11.18 
Ending Flow Rate (cfs) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  489.8 
Starting Tailwater Depth (ft). . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.13 + 12. f Z . 4  % I 2 F r .  & 
Incremental Tailwater Depth (it) . . . . . . . . . . . . . . . . . . . . . . . . . . . .  0.08 
Ending Tailwater Depth (ft) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5.13 

COMPUTATION RESULTS 

Flow Tallwater Headwater (ft) Normal Crrtlcal Depth at Outlet 
Depth Inlet Outlet Depth Depth Outlet Veloclty 
(ft) Control Control (ft) (ft) (ft) (fps) 

$7, I r ,.. 

-. , I,. ' 
,,:. -. 1 /, 12 t j j , /  .> -' 

,,-,( * c,, : 

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

HYDROCALC Hydraulics for Windows, Version 1.0 Copyright ( c )  1996 
. lodson & Associates, Inc., 5629 FM 1960 West, Suite 314, Houston, TX 7'7069 
Phone: (281) 440-3787, Fax: (281) 440-4742, Email: software@dodson-hydro.com 
All Rights Reserved. 



Adobe Dam Spillway Delineation Study 
Box Culverts across Loop 101 Freeway 

Discharge vs. Headwater (113 Flow) 

HW Elevation (ft) 

--- Adobe Dam Spillway Delineation Study 
Box Culverts across Loop 101 Freeway 

Discharge vs. Tailwater (113 Flow) 

lcsll 1 1 5 6  81838 l l d 6 0  12161 l l B O 4  11866 11868 12810 11171 l i x i l  l l S i i l  119-8 

TW Elevation (ft) 



Adobe Dam Spillway Delineation Study 
Arrowhead Lake 5 

Discharge vs. Elevation (113 Flow) 

HW Elevation (ft) 



Water Surface Elevation at Beardsley Road and 5sth Avenue from EIEC-RAS model 

Full Flow: 

Road Elevation: 1291.4 ft, WSEL = 1295.74 ft 

Water Depth = 4.34 ft 

213 Full Flow: 

Road Elevation: 1291.4 ft, WSEL = 1295.0 fi 

Water Depth = 3.6 ft 

113 Full Flow: 

Road Elevation: 1291.4 ft, WSEL = 1294 ft 

Water Depth = 2.6 ft 



BOX CULVERT ANALYSIS 
COMPUTA'L'ION OF CULVERT PERFORMANCE CURVE • -- December 22, 2000 

*cure 5 ouICe7  CUL&?TS 
................................................................................ 

PROGRAM INPUT DATA 
DESCRIPTION b -  to'~+~tz&c 
-----------------------------------------------------------. 

Culvert Span (ft) ........................................... 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Culvert Rise (ft) 

FHWA Chart Number . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FHWA Scale Number (Type of Culvert Entrance) . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . .  Manning's Roughness Coefficient (n-value) 
. . . . . . . . . . . . . . . .  Entrance Loss Coefficient of Culvert Opening 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Culvert Length (ft). 
Invert Elevation at Downstream end of Culvert (ft) . . . . . . . . . .  
Invert Elevation at Upstream end of Culvert (ft) . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Culvert Slope (ft/ft) 

VALUE 

Starting Flow Rate (cfs) .................................... 216.7 
Incremental Flow Rate (cfs) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  0.0 
Ending Flow Rate (cfs) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  216.7 
Starting Tailwater Depth (ft) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5.62 
Incremental Tailwater Depth (ft) . . . . . . . . . . . . . . . . . . . . . . . . . . . .  0.0 
Ending Tailwater Depth (it) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5.62 

COMPUTATION RESULTS 

Flow Tailwater Headwater Ifti Normal Critical Deuth at Outlet 
Depth Inlet Outlet Depth Depth outlet velocity 

(cfs) a Rate (ft) Control Control (ft) (ft) (ft) (£PSI 

HYDROCALC Hydraulics for Windows, Verslon 1.0 Copyright (c) 1996 
Dodson & Associates, Inc., 5629 FM 1960 West, Suite 314, Houston, TX 77069 
Phone:(281)440-3787, Fax:(281)440-4742, Email:software@dodson-hydro.com 
All Rights Reserved. 



2.2 2/3 Flow 
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Procedure to Determjne the Runoff Distribution at the Arrowhead Lakes Outlet 
For the 213 Discharge 

The objective was to determine how flow would exit the Arrowhead Lakes subdivision, cross Beardsley 
Road, and after combining with flows in Beardsley Road, either continue west along Beardsley or cross the 
Loop 101 Freeway. The following procedure was used to determine the flow split at this location: 

Step 1: A rating curve was developed for the 55" Avenue channel just downstream of the Loop 101 south 
frontage road (Cross section B-B). The discharge range used was from 1000 to 4000 cfs. 

Step 2: The resulting water surface elevation determined in Step 1 was used as the tailwater condition for the 
culverts across the Loop 101 freeway. Arating curve was then established for the culverts across Loop 101 
and the frontage road. In order to simplify the calculation process, the two culverts were considered as one. 
The dQ and dWS data from Step 1 were used as the initial condition data in the box culvert hydraulic 
calculations. 

Step 3: A rating curve was developed for the culverts that cross Beardsley Road. For the 213 flow condition, 
the tailwater was assumed lo be the full depth of flow within Beardsley Road. This condition exists because 
the culverts across the freeway reach capacity with flow entenng from Beardsley Road, and i?om Lake 5, the 
lake immediately north of the Arrowhead Lakes outlet structure. The flow depth in Beardsley Road was 
obtained from the HEC-RAS model for Reach A (Model ADAI). 

Step 4: A rating curve was developed for the wall above the Beardsley Road box culvert inlet. 

Step 5: A rating curve was developed for weirflow which can overtop the roadway along the northwest edge 
of Lake 5 (approx. 55" Avenue and Tonopah Drive). 

Step 6: The rating curves from Steps 3,4, and 5 were combined to obtain the Lake 5 outlet rating curve. 

Step 7: The headwater elevation at for the Beardsley Road culvert was determined based on the total 
discharge from Lake 5.  

Step 8: The culvert and weir flows were determined using the rating curve from Step 6. 

Step 9: An iterative procedure based on the given headwater at the freeway box culvert inlet was used to 
determine the flows across the Loop 101 freeway, through the Lake 5 culvert, along the Beardsley Road 
frontage road, and within the downstream channel. 

Adobe Dam 
Spillway Delineation Study 
FCD 98-32 

Hoskin Engineering Consultants, Inc. 
DEI Professional Services 

June 2001 



Adobe Dam Spillway Delineation Study 
Flow Split Analysis at Arrowhead Lakes Outlet 

213 Flow 

$. 
1400 cfs south along 51st Ave. 

1. Qlake =flow intoArrowhead Lakes from 51 st Ave. = 2600 cfs 
2. Qbox = flow through concrete box culverts across Beardsley Rd. = 1700 cfs 

HW = 1295.6 ft 
TW= 1294.3 ft 

3. QwB = weir flow over concrete box culvert headwall into Beardsley Rd. 100 cfs 
4. QwR = weir flow into 56th Ave. from lake = 800 cfs 

mw out of - . . .  
2600 cfs through Arrowhead Lakes 

f 
I 4900 cfs 

1 1700 cfs throug 
i 

1600 cfs weir from 
box culverts Beardsley Rd. 

800 cfs west to 56th Ave. 
4 

1600 
cfs * 800 cfs west along Beardsley Rd. 

3300 cfs to 55th Ave. channel 

2300 cfs west along Beardsley Rd. 





Rating Curve Table 
Rating Table for lrregular Channel 

Project Description 
Proiect File a:\filedir\99\990006-2\box15.fm2 " 

Worksheet Channel freeway culvert downstream B-B 
Flow Element Irregular Channel 
Method Manning's Formula 
Solve For Water Elevation 

Constant Data 
Channel Slope 0.002000 fVft 

Minimum Maximum Increment 
Discharge 1,000.00 4,000.00 100.00 cfs 

Rating Table 
Water Surface 

Discharge Wtd. Mannings Elevation Velocity 
(cfs) Coefficient (ft) (ftls) 

1,000.00 0.030 1,285.22 3.91 
1.100.00 0.030 1,285.37 4.04 
1,200.00 0.030 1,285.52 4.17 
1,300.00 0.030 1,285.65 4.28 
1,400.00 0.030 1,285.79 4.40 
1,500.00 0.030 1.285.92 4.50 
1,600.00 0.030 1,286.04 4.60 
1,700.00 0.030 1,286.17 4.69 
1,800.00 0.030 1,286.29 4.78 
1,900.00 0.030 1,286.41 4.86 
2,000.00 0.030 1,286.52 4.94 
2,100.00 0.030 1,286.64 5.02 
2,200.00 0.030 1,286.75 5.10 
2,300.00 0.030 1,286.86 5.17 
2,400.00 0.030 1,286.96 5.24 
2,500.00 0.030 1,287.06 5.31 
2,600.00 0.030 1,287.1 7 5.37 
2,700.00 0.030 1,287.27 5.44 
2,800.00 0.030 1,287.36 5.50 
2,900.00 0.030 1,287.46 5.56 
3.000.00 0.030 1,287.55 5.62 
3.100.00 0.030 1.287.65 5.67 
3,200.00 0.030 1,287.74 5.73 

a 3,300.00 0.030 1,287.83 5.78 
3.400.00 0.030 1,287.92 5.84 
3,500.00 0.030 1,288.00 5.89 
3,600.00 0.030 1,288.09 5.94 

0911 8/00 Hoskin Engineering Consuitants Inc. FiowMaster "5.1 7 
11:05:10AM Haestad Methods, lnc. 37 Brookside Road Waterbury, CT 06708 (203) 755-1666 Page 1 of 2 



Rating Curve Table 
Rating Table for Irregular Channel 

i) Rating Table 
Water Surface 

Discharge Wtd. Mannings Elevation Velocity 

(cfs) Coefficient (ft) (fffs) 

Hoskin Engineering Consultants. inc. FlowMaster "5.17 
Haestad Methods, lnc. 37 Brookside Road Waterbury, CT 06708 (203) 755-1666 Page 2 of 2 



Adobe Dam Spillway Delineation Study 
Box Culverts across the Loop 101 Freeway 

213 and Full Flow 
Plow 

Rate per Full Flow Headwate Tailwater Tailwater Headwater 
cell (cfs) Rate (cfs) r (ft) (ft) Elev. (ft) Elev. (ft) 

417 2500 7.50 4.59 1287.06 1290.66 
43 1 2589 7.84 4.67 1287.14 1291.00 
446 2677 8.19 4.75 1287.22 1291.35 
46 1 2766 8.54 4.83 1287.30 1291.70 
476 2855 8.91 4.91 1287.38 1292.07 
49 1 2943 9.29 4.99 1287.46 1292.45 
505 3032 9.67 5.07 1287.54 1292.83 
520 3120 10.06 5.15 1287.62 1293.22 
535 3209 10.47 5.23 1287.70 1293.63 
350 3298 10.88 5.31 1287.78 1294.04 Y, 
564 3386 11.30 5.39 1287.86 1294.46 

609 3652 12.62 5.63 1288.10 1295.78 
623 3741 13.07 5.71 1288.18 1296.23 
638 3829 13.54 5.79 1288.26 1296.70 
653 3918 14.02 5.87 1288.34 1297.18 
668 4007 14.50 5.95 1288.42 1297.66 
683 4095 14.99 6.03 1288.50 1298.15 
697 4184 15.50 6.11 1288.58 1298.66 
712 4272 16.01 6.19 1288.66 1299.17 
727 4361 16.53 6.27 1288.74 1299.69 
742 4450 17.06 6.35 1288.82 1300.22 
756 4538 17.59 6.43 1288.90 1300.75 
77 1 4627 18.14 6.51 1288.98 1301.30 
786 4716 18.70 6.59 1289.06 1301.86 

Note: Hydraullic computations are based upon Box Culvert Analysis 



i . L ! .  / . :  T . '  
. . , , i r '  rr.: ::i>-' . . .  -. />: :7.  .I '( , , :  'i >'.''. 

PROGRAM INPUT DATA 
DESCRIPTION 6 - t ~ ' u +  I ct3c VALOE 
--------------------------------------.--------------------------------------- 

Culvert Span (ft) 10.0 
Culvert Rise (ft) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4.0 
FHWA Chart Number . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  8 
FHWA Scale Number (Type of Clllvert Entrance). . . . . . . . . . . . . . . . 1 
Manning's Roughness Coefficient (n-value) . . . . . . . . . . . . . . . . . . .  0.011 
Entrance Loss Coefficient of Clllvert Opening . . . . . . . . . . . . . . . .  0.5 
Culvert Length (ft) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  289.0 
Invert Elevation at Downstream end of Culvert (ft) . . . . . . . . . .  1,282.47 
Invert Elevation at Upstream end of Culvert ift) . . . . . . . . . . . .  1,283.16 
Culvert Slope (ft/ft) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  0.0024 

- a T i 7 Q  t i  '. Starting Flow Rate (cfs) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 416.67 X b - 
Incremental Flow Rate (cfs) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  14.77 
Ending Flow Rate (cfs) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  785.92 

Starting Tailwater Depth (ft) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4.59 c II.?;' V + . I:Q? . t;6 < -  
Incremental Tailwater Depth (ftl . . . . . . . . . . . . . . . . . . . . . . . . . . . .  O.0H 
Ending Tailwater Depth (ft) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6.59 

COMPUTATION RESULTS 

Flow Tailwater Headwater (ft) Normal Critical Depth at Outlet 

i ::::, Depth Inlet Outlet Depth Depth Outlet Velocity 
(ft) Control Control (ft) (ft) (ft) i i p s  ) 

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

HYDROCALC Hydraulics for Windows, Version 1.0 Copyright ic) 1996 
20dson & Associates, Inc., 5629 FM 1960 West, Suite 314, Houston, TX 77069 

-..,Phone:(281)440-3787, Fax:(281)440-4742, Email:software@dodson-hydro.com 
All Rights Reserved. 



Adobe Dam Spillway Delineation Study 
Box Culverts across Loop 101 Freeway 

Discharge vs. Headwater (Full & 213 Flow) 

HW Elevation (ft) I 

Adobe Dam Spillway Delineation Study 
Box Culverts across Loop 101 Freeway 

Discharge vs. Tailwater (Full & 213 Flow) 

Imo ~ 

1800 
16W. 

rdm - 
a 4203 

- 
4m~ 

24W 

2203 

1 2 X I O  ,,as0 1 m 5  ,PB95 

TW Elevation (ft) 

Adobe Dam Spillway Delineation Study 
Box Culverts across the Loop 101 Freeway 

113 Flow 



Adobe Dam Spillway Delineation Study 
Wei r  C a l c ~ ~ l a t i o n  for  flow above Box Culvert  on Beardsley Road 

Outflow f rom Lake  5 of Arrowhead Lakes 
Weir Coeff. (C) = 3 
Weir Length (L) = 80 A 
Initial Weir elevation 1290.7 ft 

Weir Equation 
Q = CLHA1 .5 
where: 
L = Length of curb opening 
H = Depth of flow -- 

I 

Adobe Dam Spillway Delineation Study 
Weir Overflow from Lake5 to Beardsley Road 

Discharge vs. Elevation 

Discharge (cfs) 

Adobe Dam Spillway Delineation Study 
Weir Overflow from Lake 5 to Beardsley Road 

Discharge vs. Depth 

0.0 0.5 1.0 1.5 2.0 2.5 3.0 3.5 4.0 4.5 5.0 5.5 6.0 6.5 

Water Depth (ft) 



Adobe Dam Spillway Delineation Study 
Arrowhead Lake 5 

Discharge vs. Elevation (213 Flow) 

HW Elevation (ft) 

- . . - QwB - Qtotal . . . . . . Qbox ......... . . QwR 



Water Surface Elevation at Beardsley Road and 55th Avenue from HEC-RAS model 

Full Flow: 

Road Elevation: 1291.4 ft, WSEL = 1295.74 ft 

Water Depth = 4.34 ft 

213 Full Flow: 

Road Elevation: 1291.4 ft, WSEL = 1295.0 ft 

Water Depth = 3.6 A 

113 Full Flow: 

Road Elevation: 1291.4 ft, WSEL = 1294 ft 

Water Depth = 2.6 ft 



BOX CULVERT ANALYSIS 
COMPUTATION OF CULVERT PERFORMANCE CURVE; 

PROGRAM INPUT DATA 
DESCRIPTION VALUE 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Culvert Span (ft) 10.0 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Culvert Rise (ft) 4.0 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  FHWA Chart Number...... 8 

. . . . . . . . . . . . . . . .  FHWA Scale Number (Type of Culvert Entrance) 1 
. . . . . . . . . . . . . . . . . . .  Manning's Roughness Coefficient (n-value) 0.011 

. . . . . . . . . . . . . . . .  Entrance Loss Coefficient of Culvert Opening 0.5 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Culvert Length (ft) 60.0 

. . . . . . . . . .  Invert Elevation at Downstream end of Culvert (ft) 1,203.63 
Invert Elevation at Upstrearn end of Culvert (ft) . . . . . . . . . . . .  1,283.72 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Culvert Slope (ft/ft) 0.0015 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Starting Flow Rate (cfs) 283.3 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Incremental Flow Rate (cfs) 0.0 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Ending Flow Rate (cfs) 283.3 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Starting Tailwater Depth (ft) 10.37 4 1~%3.b3 % !*4*O 0 
. . . . . . . . . . . . . . . . . . . . . . . . . . . .  Incremental Tailwater Depth (ft) 0.0 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Ending Tailwater Depth (ft) 10.37 

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

COMPUTATION RESULTS 

Flow Tailwater Headwater (ft) Normal Critical Depth at Outlet 

';Z"f) Depth Inlet Outlet Depth Depth Outlet Velocity 
(ft) Control Control (ft) lft) (ft) Ifpsl 

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

283.3 10.37 4.82 11.55 3.39 2.92 4.0 7.08 

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

HYDROCALC Hydraulics for Windows, Version 1.0 Copyright (c) 1996 
Dodson & Associates, Inc., 5629 EM 1960 West, Suite 314, Houston, TX 77069 
Phone:(281)440-3787, Fax:(281)440-4742, Email:software@dodson-hydro.com 
All Rights Reserved. 



- 2.3 Full Flow 



Procedure to Determine the Runoff Distribution at the Arrowhead Lakes Outlet 
For the Full Discharge 

The objective was to determine how flow would exit the Arrowhead Lakes subdivision, cross Beardsley 
Road, and after combining with flows in Beardsley Road, either continue west along Beardsley or cross the 
Loop 101 Freeway. The following procedure was used to determine the flow split at this location: 

Step 1: A rating curve was developed for the 55'h Avenue channel just downstream of the Loop 101 south 
frontage road (Cross section B-B). The discharge range used was from 1000 to 4000 cfs. 

Step 2: The resulting water surface elevation determined in Step 1 was used as the tailwater condition for the 
culverts across the Loop 101 freeway. A rating curve was then established for the culverts across Loop 101 
and the frontage road. In order to simplify the calculation process, the two culverts were considered as one. 
The dQ and dWS data from Step 1 were used as the initial condition data in the box culvert hydraulic 
calculations. 

Step 3: A rating curve was developed for the culverts that cross Beardsley Road. For the full flow condition, 
the tailwater was assumed to be the full depth of flow within Beardsley Road. This condition existsbecause 
the culverts across the freeway reach capacity with flow entering from Beardsley Road, and from Lake 5, the 
lake immediately north of the Arrowhead Lakes outlet structure. The flow depth in Beardsley Road was 
obtained from the HEC-RAS model for Reach A (Model ADAI). 

Step 4: A rating curve was developed for the wall above the Beardsley Road box culvert inlet, 

Step 5: A rating curve was developed for weirflow which can overtop the roadway along the northwest edge 
of Lake 5 (approx. 55" Avenue and Tonopah Drive). 

Step 6 :  The rating curves from Steps 3 ,4 ,  and 5 were combined to obtain the Lake 5 outlet rating curve 

Step 7: The headwater elevation at for the Beardsley Road culvert was determined based on the total 
discharge from Lake 5.  

Step 8: The culvert and weir flows were determined using the rating curve from Step 6. 

Step 9: An iterative procedure based on the given headwater at the freeway box culvert inlet was used to 
determine the flows across the Loop 101 freeway, through the Lake 5 culvert, along the Beardsley Road 
frontage road, and within the downstream channel. 

Adobe Dam 
Spillway Del~neaflon Study 
FCD 98-32 

Hoskin Engineering Consultants, Inc. 
DEI Professional Services 

June 2001 



Adobe Dam Spillway Delineation Study 
Flow Split Analysis at Arrowhead Lakes Outlet 

Full Flow 

Flow into Arrowhead at 51st * v u  
. . .  

3 7 0 0 ~ f s  through Arrowhead Lakes 
7000 1 9200 cfs from Model ADA1 
cfs 

J. 
2200 cfs south along 5 1 st Ave. 

1. Qlake =flow intoArrowhead Lakes from 51st Ave. = 3700 cfs 
2. Qbox = flow through concrete box culverts across Beardsley Rd. = 1800 cfs 

HW = 1296.5 ft 
TW= 1295 ft 

3. QwB = weir flow over concrete box culvert headwall into Beardsley Rd. 500 cfs 
4. QwR = weir flow into 56th Ave. from lake = 1400 cfs 

m w  out of - . . .  
3700 cfs through Arrowhead Lakes r 

I 7000 cfs 

1800 cfs throur k t 
1700 cfs weir from 

1400 cfs west to 56th Ave. 
3500 
cfs 2100 cfs west along Beardsley Rd. 

- 
box culverts Beardsley Rd. 

3300 cfs west along Beardsley Rd. 

3500 cfs to 55th Ave. channel 
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Rating Curve Table 

Rating Table for Irregular Channel  

project Description 
Proiect File a:\filedir\99\990006-2\boxIS.fm2 - 
Worksheet Channel freeway culvert downstream 0-0 
Flow Element Irregular Channel 
Method Manning's Formula 
Solve For Water Elevation 

Constant Data 
Channel Slope 0.002000 fffft 

Input Data 
Minimum Maximum Increment 

Discharge 1,000.00 4,000.00 100.00 cfs 

Rating Table 
Water Surface 

Discharge Wtd. Mannings Elevation Velocity 
(cfs) Coefficient (ft) (fffs) 

Hoskin Engineering Consultants, Inc. FiowMaster "5.17 
Haestad Methods, lnc. 37 Brookside Road Waterbury, CT 06708 (203) 755-1666 Page 1 of 2 



Rating Curve Table 
Rating Table for Irregular Channel 

C Rating Table 
Water Surface 

Discharge Wtd. Mannings Elevation Velocity 

(cfs) Coefficient (ft) (fffs) 

Haskin Engineering Consultants, Inc. 
Haestad Methods, lnc. 37 Brookside Road Waterbury, CT06708 (203) 755-1666 

FlowMaSter "5.17 
Page 2 of 2 



Adobe Dam Spillway Delineation Study 
Box Culverts across the Loop 101 Freeway 

213 and Full Flow 
Flow 

Rate per Full Flow Headwate Tailwater Tailwater Headwater 
cell (cfs) Rate (cfs) r (ft) (ft) Elev. (ft) Elev. (ft) 

417 2500 7.50 4.59 1287.06 1290.66 

609 3652 12.62 5.63 1288.10 1295.78 
. 623 3741 13.07 5.71 1288.18 1296.23 
' 638 3829 13.54 5.79 1288.26 1296.70 

653 3918 14.02 5.87 1288.34 1297.18 
668 4007 14.50 5.95 1288.42 1297.66 
683 4095 14.99 6.03 1288.50 1298.15 
697 4184 15.50 6.11 1288.58 1298.66 
712 4272 16.01 6.19 1288.66 1299.17 
727 4361 16.53 6.27 1288.74 1299.69 
742 4450 17.06 6.35 1288.82 1300.22 
756 4538 17.59 6.43 1288.90 1300.75 
771 4627 18.14 6.51 1288.98 1301.30 
786 4716 18.70 6.59 1289.06 1301.86 

Note: Hydraullic computations are based upon Box Culvert Analysis 



BOX CULVERT ANALYSIS 
COMPUTATION OF CULVERT PERFORMANCE CURVE -- ! 9. .:? .:.r - 

, 
., 

September 18, 2000 

Loof roc FP~EwIW cucUWZTS ................................................................................ 

PROGRAM INPUT DATA 
DESCRIPTION f b - f o ' ~ 4 '  cec VALUE 
-------------------------------------------------------------------------------. 

Culvert Span (ft) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  10.0 
Culvert Rise (ft) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4.0 
FHWA Chart Number . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  8 
FHWA Scale Number (Type of Culvert Entrance) . . . . . . . . . . . . . . . .  1 
Manning's Roughness Coefficient (n-value) . . . . . . . . . . . . . . . . . . .  0.011 
Entrance Loss Coefficient of Culvert Opening . . . . . . . . . . . . . . . .  0.5 
Culvert Length (ftl . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  289.0 
Invert Elevation at Downstream end of Culvert (ft) . . . . . . . . . .  1,282.47 
Invert Elevation at Upstream end of Culvert (ft) . . . . . . . . . . . .  1,283.16 
Culvert Slope (ft/ft) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  0.0024 - a \ 9 -\ r -1 "-' 
Starting Flow Rate (cfs) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 416.67 2 5 
Incremental Flow Rate (cfs) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  14.77 
Ending Flow Rate (cis) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  785.92 
Starting Tailwater Depth (ft) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4 ,  : : .;?g.:f ,,+ .; @ 

Incremental Tailwater Depth (ft) . . . . . . . . . . . . . . . . . . . . . . . . . . . .  0.08 
Ending Tailwater Depth (ft) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6.59 

COMPUTATION RESULTS 

Flow Tailwater Headwater (ft) Normal Critical Depth at Outlet 
s a t e  Depth Inlet Outlet Depth Depth Outlet Velocity 

(cfs) (ft) Control Control (ft) (ftl (ft) (fps) 
................................................................................ 

- ................................................................................ - - - - - - - .. 1YDROCALC Hydraulics for Windows, Version 1.0 Copyright (c) 1996 3odson & Associates, Inc., 5629 FM 1960 West, Suite 314, Houston, TX 77069 
Phone: (281)440-3787, Fax:(281)440-4742, Email:software@dodson-hydro.com 
All Rights Reserved. 



Adobe Dam Spillway Delineation Study 
Box Culverts across Loop 101 Freeway 

Discharge vs. Headwater (Full & 213 Flow) 

HW Elevation (ft) 

Adobe Dam Spillway Delineation Study 
Box Culverts across Loop 101 Freeway 

Discharge vs. Tailwater (Full & 213 Flow) 

I TW Elevation (ft) 

Adobe Dam Spillway Delineation Study 
Box Culverts across the Loop 101 Freeway 

113 Flow 



Adobe Dam Spillway Delineation Study 
Arrowhead Lake 5 

Discharge vs. Elevation (Full Flow) 
7000 

HW Elevation (ft) 

- - - - QwB - Qtotal - - - - - - Qbox QwR 



Water Surface Elevation a t  Beardsley Road and ~ 5 ' ~  Avenue from HEC-RAS model 

Full Flow: 

Road Elevation: 1291.4 ft, WSEL = 1295.74 ft 

Water Depth = 4.34 fi 

213 Full Flow: 

Road Elevation: 1291.4 ft, WSEL = 1295.0 fi 

Water Depth = 3.6 ft 

113 Full Flow: 

Road Elevation: 1291.4 ft, WSEL = 1294 ft 

Water Depth = 2.6 ft 



BOX CULVERT ANALYSIS 
COMPUTA'I'ION OF CULVERT PERFORMANCE CURVE 

December 22, 2000 

LAWf 5 007 LET CULUC?~'  C FULL FLCd) ................................................................. ------------- ...................................................................................... 

PROGRAM INPUT DATA 
DESCRIPTION 6 - 1 0 ' ~ 4 '  Cl3G VALUE 
.............................................................................. 
Culvert Span (ftl . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  10.0 
Culvert Rise (ft) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4.0 
FHWA Chart Number . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  8 

. . . . . . . . . . . . . . . .  FHWA Scale Number (Type of Culvert Entrance) 1 - ~ . . . . . . . . . . . . . . . . . . .  Manning's Roughness Coefficient (n-value) 0.011 

. . . . . . . . . . . . . . . .  Entrance Loss Coefficient of Culvert Opening 0.5 
Culvert Length (ft) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  60.0 

. . . . . . . . . .  Invert Elevation at Downstream end of Culvert (it) 1,283.63 
. . . . . . . . . . . .  Invert Elevation at Upstream end of Culvert Iftl 1,283.72 

Culvert Slope (ft/it) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  0.0015 

Starting Flow Rate (cfs) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  283.3 
Incremental Flow Rate lcfs) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  0.0 
Ending Flow Rate (cfs) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  283.3 
Starting Tailwater Depth (it). . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  11.37 (em e1295.00 
Incremental Tailwater Depth (ft) 0.0 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Ending Tailwater Depth (ft) 11.37 

COMPUTATION RESULTS 

Flow Tailwater Headwater (ftl Normal Critical Depth at Outlet 
Depth Inlet Outlet Depth Depth Outlet Velocity 
lftl Control Control (ftl lft) lftl Ifps) 

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

HYDROCALC Hydraulics for Windows, Version 1.0 Copyright lcl 1996 
Dodson & Associates, Inc., 5629 FM 1960 West, Suite 314, Houston, TX 77069 
Phone:(281)440-3787, Fax:(281)440-4742, Ernail:software@dodson-hydro.com 
All Rights Reserved. 
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a Summary Sheet for Weir Flow into the  Loop 101 Freeway 

Description 

The wall along the north side of the 101 freeway terminates at cross section 18.58. The flow will 
begin to weir over into the depressed freeway once it travels beyond this point. Similarly, the flow 
will weir into the freeway after additional flow is added at 59"' Avenue. Weir flow calculations were 
used to determine the amount of flow that would weir into the freeway between thc cross sections. 

For the area from cross section 18.58 to cross section 18.34 a triangular approximation 
was used due to the wall at 18.58 and a known flow depth at the wall. 
For the area between cross sections 18.17 and 18.08 a rectangular weir approximation 
was used and an assumed even flow distribution over the weir was used. 
All the runoff would weir into the freeway with the exception of the 100-cfs contained 
within the roadway section. 

Method ofAnalvsis 

A triangular approximation was used to determine the amount of flow weiring fiom cross section 
18.58 to 18.34. A known depth was determined from the HEC-RAS model at cross section 18.58. 
This was used to model one side of the triangle. The slope of the roadway at the weir was used to 
model another side of the triangle. Calculations can be found after this summary page. 

A rectangular approximation was used to determine the amount of flow weiring into the freeway 
from cross section 18.17 to 18.08. The assumption that an even amount of flow would weir 
throughout this section was used therefore, a simple ratio of length was used to determine the 
amount of flow between each cross section. 

The following is a percentage of the flow weiring between cross sections: 

Adobe Dam 
Spillway Delineation Study 
FCD 98-32 

Cross Sections 
18.58 to 18.50 
18.50 to 18.42 
18.42 to 18.34 
18.17 to 18.13 
18.131018.08 

Hoskin Engineering Consultants, Inc. 
DEI Professional Services 

June 2001 

Weir 
Between 18.58 and 18.34 
Between 18.58 and 18.34 
Between 18.58 and 18.34 - 
Between 18.17 and 18.08 
Between18.17and18.08 

Percentage 
-- 53% 

36% -- 
11% 
- 39% 

61% 
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Summary Sheet for Loop 101 Freeway Ponding An- 

Description 

A majority of the flow within Beardsley Road will weir into the Loop 101 freeway at the 59'h 
Avenue west-bound off-ramp, as described in Section4 of this appendix. The remaining flow within 
the street section combines with flow in 59Ih Avenue, which then can flow into the freeway at the 
west-bound on-ramp at 59'" Avenue. The freeway is depressed from approximately 59Ih Avenue to 
the curve at New River. Flow can pond in the freeway within this section, ultimately weiring into 
New River. The amount of flow that can pond within this portion of the freeway was analyzed using 
a combination of culvert calculations, retention volume calculations, and uneven weir calculations. 

Assumptions 

Flow under overpasses at 67"' and 75" Avenues was modeled as culvert flow, with the 
overpass as the top of the culvert. The height of the overpasses is 17 feet. 
Calculations were performed for only the Full flow event. 

Method ofAnalvsis 

A downstream water surface elevation was established for each of the three flows, using uneven weir 
calculations along the edge of the freeway where flow overtops into New River. The water surface 
elevations were then used as the starting tailwater condition for a series of culvert calculations. 
Culvert flow analysis was used to computed the water surfaces upstream of the 75" Avenue and 67" 
Avenue overpasses. Freeway topography was used to determine the volume ofwater that can pond 
within the freeway. 

The weir elevation at New River is 1248.0 feet. The computed water surface elevations upstream of 
at 75Ih and 67Ih Avenues are 1252.03 and 1252.06, respectively. At these elevations, there is the 
potential for water to overtop the frontage road south of the freeway at the locations shown on the 
spillway delineation mapping. 

Adobe Dam 
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UNEVEN WEIR FLOW PROGRAM 
FORTRAN VERSION 1.0 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
PROJECT: NEW RIVER 
ENGINEER: KVM 
DATE: 3/ 6/2001 
TIME: 14:31. 9 

INPUT PARAMETERS 

STARTING WSEL: 1248.00 
MAXIMUM WSEL: 1256.00 
STEP SIZE: 0.10 
BREmTH OF WEIR: 530.00 

-~ - ~ 

PROJECT: NEW RIVER 
DATE: 3/ 6/2001 
TIME: 14:31. 9 

POINT ELEVATION STATION 
..... . . . . . . . . . . . . . - . . 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
WEIR COEFFICIENT TABLE 
PROJECT: NEW RIVER 
DATE: 3 1  6/2001 
TIME: 14:31. 9 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
INPUT COEFFICENT VALUES. 

POINT H E M  COEFFICIENT 
..... ..-- . . . . . . . . . .. . . 

1 0.00 2.6000 
2 5.00 2.6000 
3 15.00 2.6000 



UNEVEN WEIR FLOW PROGRAM 
FORTRAN VERSION 1.0 - ~~~~ 

PROJECT: NEW RIVER 
DATE: 3 /  6/2001 
TIME: 14:31. 9 

* t f * l * * * * * * * * f * * * f * * * * * * * * * . * * I * * * * * ~ ~ * ~ ~ * * ~ ~ ~ ~  

ELEVATION DISCHARGE (CFS) ELEVATION DISCHARGE (CFS) 
- . . . . . . . . ............... 

ELEVATION DISCHARGE (CFS) ELEVATION DISCHARGE (CFS) 
. . . - - - - - - ....---..-..... . . . . . . . . - ------.---.---- 

1251.00 1823.04 1252.50 4848.24 
1251.10 1966.78 1252.60 5111.34 

ELEVATION DISCHARGE ICFS) ELEVATION DISCHARGE ICFS) 
. . . . . . . . . .. . . . . . - . . . . . . . . ............... 

9403.41 1255.50 15177.57 



BOX CULVERT ANALYSIS 
COMPUTATION OF CULVERT PERFORMANCE CURVE 

December 21, 2000 
Lop? 1 0 1  M 75mAUrE. 

PROGRAM INPUT DATA 
DESCRIPTION VALUE 

Culvert Span (it) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  167.0 
Culvert Rise (ft) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  17.0 
FHWA Chart Number . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  8 
FHWA Scale Number (Type of Culvert Entrance) . . . . . . . . . . . . . . . .  1 

. . . . . . . . . . . . . . . . . . .  Manning's Roughness Coefficient (n-value) 0.012 
. . . . . . . . . . . . . . . .  Entrance Loss Coefficient of Culvert Opening 0.5 

Culvert Length (ft) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  110.0 
. . . . . . . . . .  Invert Elevation at Downstream end of Culvert lft) 1,234.0 

Invert Elevation at Upstream end of Culvert lft) . . . . . . . . . . . .  1,234.01 
Culvert Slope (ft/ft) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  0.0001 
Starting Flow Rate (cfs) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3,600.0 
Incremental Flow Rate (cfs) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  0.0 
Ending Flow Rate lcfs) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3,600.0 
Starting Tailwater Depth lft) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  18.0 

. . . . . . . . . . . . . . . . . . . . . . . . . . . .  Incremental Tailwater Depth lft) 0.0 
Ending Tailwater Depth lft) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  18.0 

COMPUTATION RESULTS 

Flow Tailwater Headwater (ft) Normal Critical Depth at Outlet a .,Rate Depth Inlet Outlet Depth Depth Outlet Velocity 
:cfs) lft) Control Control (ft) (ft) (ft) I fps) 

....... 
3,600.0 18.0 3.19 18.03 5.81 2.44 17.0 1.27 

-------------------------------------------------------------------------------= 

HYDROCALC Hydraulics for Windows, Version 1.0 Copyright (c) 1996 
Dodson 6 Associates, Inc., 5629 EM 1960 West, Suite 314, Houston, TX 17069 
Phone:(281)440-3787, Fax:l281)440-4742, Emai~:software@dodson-hydro.com 
All Rights Reserved. 



BOX CULVERT ANALYSIS 
COMPUTATION OF CULVERT PERFORMANCE CURVE 

December 21, 2000 

LwQ tot FCeewA)-c P7 677"# .................................................................................... 

PROGRAM INPUT DATA 
DESCRIPTION VALUE 

Culvert Span (ftl . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  167.0 
Culvert Rise (ft) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  17.0 
FHWA Chart Number . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  8 
FHWA Scale Number (Type of Culvert Entrance) . . . . . . . . . . . . . . . .  1 
Manning's Roughness Coefficient (n-value) . . . . . . . . . . . . . . . . . . .  0.012 
Entrance Loss Coefficient of Culvert Opening . . . . . . . . . . . . . . . .  0.5 
Culvert Length (it) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  110.0 
Invert Elevation at Downstream end of Culvert ift) . . . . . . . . . .  1,232.0 
Invert Elevation at Upstream end of Culvert (ft) . . . . . . . . . . . .  1,232.01 
Culvert Slope (ft/ft) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  0.0001 
Starting Flow Rate (cfs). . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3,600.0 
Incremental Flow Rate (cfs) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  0.0 
Ending Flow Rate (cfs) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3,600.0 
Starting Tailwater Depth (ft) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  20.03 
Incremental Tailwater Depth (ft) . . . . . . . . . . . . . . . . . . . . . . . . . . . .  0.0 
Ending Tailwater Depth (it) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  20.03 

COMPUTATION RESULTS 

Flow Tailwater Headwater (ftl Normal Critical Depth at Outlet 
Depth Inlet Outlet Depth Depth Outlet Velocity 
(ft) Control Control (ft) (ft) (ft) (fps) 

HYDROCALC Hydraulics for Windows, Version 1.0 Copyright (c) 1996 
Dodson & Associates, Inc., 5629 FM 1960 West, Suite 314, Houston, TX 77069 
Phone:(281)440-3787, Fax:(281)440-4742. Ernail:software@dodson-hydro.com 
All Rlghts Reserved. 

-rblL C- 5 4  AUG. 8~54 DU) s 1 S53 + 03 
374 I 3 0  + 03 



tudy 
LMp 101 Freeway Volume from 59th Avenue to 75th A v e w  

Area Ave. Area Incremental Cumulative 
Elevation Area (sq ft) (Ac) I A ~ )  Volume (AF) Volume (AF) 

1234 185718 4.26 0 

Note: Volume based upon Conic Method, where 

Volume = (h/3)(Al+A2+(AI*A2)"0.5)) 

Adobe Dam Spillway Delineation Study 
Loop 101 Freeway 59th Ave. to New River 

Storage Volume vs. Elevation 
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Summary Sheet for HEC-RAS Model ADAl 

Description 

The HEC-RAS model ADA1 includes the area from the Adobe Dam spillway to the freeway ramp 
west of 59"' Avenue. It begins with section 20 at the crest of the spillway. Flow travels to the 
southwest until it intersects the 101 Freeway at section 19.64. A majority ofthe flow will continue 
to travel west until reaching 51" Avenue. A small portion of the flow travels south, across the 
freeway. At 5 1" Avenue, the flow will split three (3) ways. It either will break into the Arrowhead 
Lakes subdivision located west of 51" Avenue, continue flowing west along Beardsley Road, or 
travel south along 51" Avenue. A flow-split analysis was perfotmed using typical cross sections at 
each area, and is included in this appendix. 

Flow traveling west on the frontage road will be contained between the subdivision sound wall and 
the freeway wall. At approximately 55"' Avenue, the flow in Bearsdley Road combines with flow 
from the Arrowhead Lakes outlet, then splits either south towards the 55"' Avenue channel or west 
within Bearsdley Road towards 59" Avenue. Flow split calculations at the Arrowhead Lakes outlet 
are included in Section 3 of this appendix. 

The freeway wall terminates at section 18.57. All but 100 cfs, the capacity ofBeardsley Road, weirs 
into the freeway east of 59'' Avenue. Calculations are included in Section 4 of this appendix. The 
remaining 100 cfs in Beardsley Road then combines with flow that has traveled west from the 
Arrowhead Lakes subdivision. The combined flow then weirs into the freeway through the west- 
bound on-ramp west of 59" Avenue. 

Assurnutions 
Flow on the south side of the median at section 19.46 will exit the freeway on the south 
side. 
The ADOT detention basin and drainage channel are assumed full to elevation 1304. 
The subdivision wall along the west side of 5 1" Avenue is tom down by the force of the 
water, producing two feet of rubble. 
There are fifteen (15) ten (10)-ft openings with two feet of rubble, to simulate flow 
between the existing houses. The flow will travel into the subdivision through these 
openings, as well as the street opening. It is assumed that the houses stay in place. 
Flow along Bearsdley Road is contained between the freeway slopes and the subdivision 
wall. 

Method ofAnalvsis 

HEC-RAS model ADAl was developed for the area described above 

The resulting 100-year floodplain limits for the 113, 213, and Full flow events are shown on the 
delineation mapping. The HEC-RAS model output is included in this section. 
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HEC-RAS SIJMMARY, BBOBE DAM U FLOW (MODEL ADGU 

NOTES: 1. AVG VEL IS THE FLOW, Q, DIVIDED BY THE TOTAL EFFECTIVE FLOW AREA OF THE CROSS-SEC'IION. 
2. AVG DEPTH IS TIlE IIYDRAULIC DEPTH. 
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HEC-RAS SIJMMARLADOBE DAM 213 FLOW (MODELAMI)  

NOTES: 1. AVG VEL IS THE FLOW, 0 ,  DIVIDED BY THE TOTAL EFFECTIVE FLOW AREA OF THE CROSS-SECTION 
2. AVG DEPTH IS THE HYDRAULIC DEPTH. 
3. TRAVEL TIME IS CALCULATED FROM THE SPILLWAY TO THE DOWNSTREAM 

CROSS-SECTION, AND IS BASED ON THE AVERAGE VELOCITY FOR THE CROSS-SECTION 

Adobe Dnnt 
Spillwny Delinenlion Sludy 
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HEC-RAS S U M M A R Y a O B E  DAM FULL FLOW (MODEL ADAI) 

M I  I 

NOTES: 1. AVO VEL IS THE PLOW. Q. DIVIDED BY THE TOTAL EFFECTIVE FLOW AREA OF THE CROSS-SECTION 
2 AVG DEPTH IS THE IIYDRAULIC DEPTH 
3. TRAVEL TIME IS CALCULATED FROM THE SPILLWAY TO THE DOWNSTREAM 

CROSS-SECTION, AND IS BASED ON THE AVERAGE VELOCITY FOR THE CROSS-SECTION. 

Adobe Darn ffoskin Eqineering Consuiinnfs. Inc. 
Spillway Delinenlion Slurly DEI Pro/mionnl Services 
FCD 98-32 June 2001 



MODEL ADA I 
P 1 

HEC-RAS September 1998 Yerslon 2.2 
U S .  Army Corp of Engineers 
Hydrologrc Engineering center 

609 Second Street. Suite D 
~avis. California 95616~4687 

19161 716-1104 

X X XXXXXX XXXX XXXX XX XXXX 
X X X  X X X X X X  X 
X X X  X X X  x X X  
XXXXXXX xxxx X XXX XXXX XXXXXX XXXX 

X X X  X X X  x X X 
X X X  X X X X  X X X 
X X XXXXXX XXXX X X X X XXXXX 

PROJECT DATA 
Project Title: Adobe Dam. Reach A1 
Proiect File : RDA1.nIi . . 
nun Dare  and 'rime: 06/14/2001 4:32:06 AM 

~rolect in ~nglish units 

project Description: 
Study Name: Adobe Darn Spillway Delineation Study 
Contract No.: FCD 98-32 
~urpose of Study:Delineation of the inundation limits of the 113, 213. 

and full spillway discharges for the Adobe Dam spillway 

Model Name: ADA1 
Model Description: adobe Dam Model beglns with CS 20.00 at the 

crest of the s~illwav. A total of 400 
and 100 for the full-and 213 n o w  respectively 
werr over the 101 Freeway and exit through the 
south on-ramp on 51st avenue. Model ADA1 continues 
w e s t  and splits at 51st avenue.   he flaw splits 
between flow traveling into the ~rrowhead subdivzsion, 
South on 51st Avenue and continuing w e s t  along 
Bedrdsley Road. Model ADA1 follows the flow 
continuing on Beardsley.   he flow splits again at the 
55th Avenue Channel. A portion continues w e s t  and weirs 
into the freeway once the wall on the north side of the 
freeway ends. It combines with flow that spills from 
the Arrowhead subdivision alona 59th Avenue then 
continues to weir into freeway. 

Flow Profiles: Profile 61, 1/3 Flow 
sectlans 20.00 to 19.18, Q=3200 cfs 
Sections 19.16 to 18.71, Q=1300 cfs 
Sections 18.67 to 18.58. Q.600 cfs 
Section 18.50, Q=200 cfs 
Sections 18.42 to 18.08, Q=l00 cfs 

Profile 62, 2/3 Flow 
SectlOnS 20.00 to 19.46, Q=6400 cfs 
Sectlons 19.38 to 19.18. Q=6300 cfs 
Sectlons 19.16 to 18.71, Q-2300 cfs 
Sectlons 18.67 to 18.58. 0=800 cfs 

Sections 18.42 to 18.24, Q-100 cfs 
Srctlon 18.17 Q=900 cfs 
Section 18.13 0=500 cfs 
Sectlon 1808 Q=l00 cfs 

Profile 13, Full Flow 
Sections 20.00 to 19.64, Q.9600 cis 
Sections 19.54 to 19.46. 0 = 9 5 0 0  cfs . - 
Sections 19.38 to 19.18, 0=9200 cfs 
Sections 19.16 to 18.71, Q=3300 cfs 
Sections 18.67 to 18.58, Q=2200 cfi 
SectLon 18.50, Q=1000 cfs 
Scctlon 18.42, Q=200 cis 
sectxons 18.34 to 18.24, Q-100 cis 
Section 18.17, Q-1500 cis 
Sectlan 18.13, Q=900 cfs 
Section 18.08. Q=l00 cfs 

HEC-RAS Version: Version 2.2, September 1998 with RASPATCH 

Adobe Dam 
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consultants: ~oskin Englnerring consultants, 1nc 
123 W .  ROOsevelt street, suite 200 
Phoenix, Az 85003 
I6021 252~8384 Phone 
16021 252-8385 Fax 
HEC 990006-02 

DEI Professional services, LLC 
6225 N. 24th Street, Sulre 200 
Phoenlx, A2 85016 
16021 954-0038 Phone 
16021 944-8605 Fax 

PLAN DATA 

Plan Title: Reach Al. North of Loop 101 
Plan File : g:\Filedir\99\990006-02~ydro\Reach A\ADAl.pOl 

Geometry Title: Reach A1, North of Loop 101 
Geometry File : g:\Filedlr\99\990006-02Hydro\Reach A\MA1.g0I 

Flow Title : Reach A1, North of Loop 101 
Flow File : g:\Filedir\99\99000602Hydro\Rea~h A\RDAlf01 

Plan Summary Information: 
Number of: Cross Sections = 30 Mulirple Openings = 0 

CulvertS = 0 Inline weirs = 0 
Bridges = 0 

COmpUfational Information 
water surface calculation tolelance = 0.01 
Critical depth calculaton tolerance = 0.01 
Maximum number of interations = 20 
~aximum difference tolerance = 0.3 
i low tolerance factor = 0.001 

Computation options 
Critical depth computed only where necessary 
Conveyance Calculation Method: At breaks in n values only 
~riction slope ~ethod: Average Conveyance 
camputatx~nal  low Reglrne: ~ixed i'low 

FLOW DATA 

Plow Title: Reach Al, North of Loop 101 
Flow File : g:\Filedir\99\990006-02Hydro\Reach A\ADAl.fOl 

Flow Data lcfsl 

~iver   each RS 1 1 3  213 
ADOBE DAM A1 
ADOBE DAM A 1  
ADOBE DAM A1 
ADOBE D M  A1 
ADOBE DAM A1 
ADOBE DAM A 1  
ADOBE DAM A1 
ADOBE DAM A1 
ADOBE DAM It1 
ADOBE DAM Al 
ADOBE DAM A 1  
ADOBE DAM A1 
ADOBE DAM A1 
RDOUE DAM A1 

Boundary Conditions 

River Reach Proflle Upstream 

ADOBE DAM A1 113 critical 

Changes in WS and EG 

Adobe Dam 
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River Reach RS Prof~le T w e  Value 

a ROOBE DAM AI 19.18 Full Known WS 1304.79 
ADOBE DAM A1 19.18 213 Knolin WS 1303.93 
ADOBE DAM A1 19.18 1 / 3  Known WS 1302.81 

GEOMETRY DATA 

Geometry Title: Reach A1. North of Loop 101 
Geometry File : g:\Filedir\99\99000602Hydro\Reach A\iiOAl.gOl 

CROSS SECTION RIVER: ADOBE DAM 
REACH: A1 85: 20 

INPUT 
Descript~on: Northern Boundary of HEC-RnS Model REA1 
113 Q=3200 cfs 
213 

0.6400 Cfs 
Pull Q=9600 Cfs 
station Elevation Data num= 36 

sea ~ l c v  Sta Elev Sta Elev Sta Elev Sta 

Manning's n values num= 3 
s t a  n val s t a  n val Sta n Val 

9512.31 ,045 9891.44 ,025 10081.5 0 4 5  

Bank Sta: Left Right Lengfhe: Left Channel Right Coeff Contr. 
9891.44 10081.5 144.75 144.75 144.75 1 

CROSS SECTION OUTPUT 

E.G. Elev (ftl 
Vel Head iff1 
W.S. Elev (ftl 
crit W.S. iftl 
E.G. S l o w  (ftlftl 

Top Width (ftl 
Vel Total iftlsl 
Max Chl DDth (ftl 

Profile #I13 

1385.97 Element 
2.83 Wt. n-Val. 

1383.14 Reach Len. iftl 
1383.14 Flow Area (so ftl 

0.006128 Area isq €ti 
3200.00 Flaw (cfsl 
41.84 Top Width (ftl 
13.51 ~ v g .  vel. (ftlsl 
7.14 Hydl-. Depth (it1 

COOY. Total (cfs) 40877.3 con". ($.I 
Length Wed. (ftl 144.75 Wetted Per. iftl 
M i n  rh El lftl 1376.00 Shear llblsa frl 

Left 08 

144.75 

-~~ -- 

Aloha 
pr>tn LOBS (FCJ 0.89 cum vo~ome (acre-rr) 34.70 
C & E LOSS iftl 0.00 Cum SA (acres) 9.65 

Channel Right OB 
0.025 
144.75 144.75 
236.92 

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

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

warning: ~uring the standard step iterations, when the assumed warer surface was n e t  equal to critical 
depth, the calculated water surface came back below critical depth. Thin indicates that there 
is not  a valid subcriCical answer. The program defaulted L o  critical depth. 

CROSS SECTION OUTPUT Profile #2/3 

E.G. Elev (it1 1390.77 Element Left 08 Channel Right OR 
vel ~ e a d  ifcl 4.18 wt. n-val. 0025 
W.S. Elev lft! 1386.60 Reach Len.  (it) 144.75 144.71 144.75 
crir W.S. iftl 1386.60  low ~ r e a  (sq ELI 390.30 
E G .  Slope iftlftl 0.005774 Area (sq ft1 390.3C 
Q TOM ~ C ~ S I  6400.00 Flow (c~s) 6400 .01> 
Top Width ifL1 46.79 Top Width lFt1 46.79 
Vel Total (fC/s) 16.40 Avg. Vel. lft/s) 16.40 
Man Chl Dpth iftl 10.60 Hydr. Depth ifti 8-34 

a Conv. Total (cfsl 84228.4 con". (cis! 84228.4 
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p.4 
~ength wtd. lftl 144.71 wetted per. I L ~ I  56.42 
Mln Ch El Ift) 1376.00 Shear ilblsq ftl 2.49 

Alpha 1.00 Stream Power ilblit s )  40.89 
~ r c r n  Loss lft) 0.83 Cum Volume (acre-ftl 47.60 111.23 27.55 
C h E Lass lft) 0.01 Cum SA (acres) 15.81 52.69 23.09 

warning:  he energy equation could not be balanced wlthin the specifled number of iterations. The 
program used critical depth Lor the water surface and continued on with the calculatrons. 

warnina:  he enerqy loss was greater than 1.0 ft 10.3 m). between the current and previous cross - ~ 

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

denrh. the calculated water surface came back below critical depth. ThlS indicates that there ~ - r ~~~, ~ ~ 

is not a valid subcritlcal answer. The program defaulted to critical depth 

CROSS SECTION OUTPUT Profile #Full 

E.G. Elev Ift) 1394.55 Element Left OB Channel Right 08 
ve1 ~ e a d  (it] 5.19 wt. n-val. 0.025 
w S .  Elev lft) 1389.36 Reach Len. lft) 144.75 144.75 144.75 
Crit W.S. Ifti 1389.36 Flow Area lsq ft) 524.91 
E.G. slope ift/ftl 0.005630 Area (sq ftl 524.91 
0 Total Icfsi 9600.00 Flow (cfsl 9600.00 
Top Width lft) 50.74 Top Width lftl 
Vel Total ift/s) 18.29 Avg. Vel, IEtIsl 
Max Chl Doth lftl 13.36 H~dr. De~th lftl 
~ ~~~ ~~~ . . .  
con". Total ~cfs) 127945.3 ~ 6 1 1 ~ .  (cis) 
Length Wed. lft) 144.75 Wetted Per. lftl 
Min Ch El (ftl 137600 Shear Ilblsq ft) 
nlnha 1.00 stream Power Ilblft sl ~~- r~~~ 

~rctn ~ o s s  lft) 0.81 Cum volume (acre-ft) 55.49 145.85 43.14 
c & E LOSS (ft) 0.02 cum SA (acres1 17.14 55.42 24.36 

Warning: The energy equation could nor be balanced within the specified number of iterations. The 
program used critical depth for the water surface and continued on with the calculations. 

warning;   he energy loss was greater than 1.0 ft (0.3 ml. between the current and previous cross 
section. This may indicate the need far additional cross sections. 

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

FLOW DISTRIBUTION OUTPUT Profile #I13 

 eft Sta Right Sta Flow Area W.P. % con". Hydr D. velocity 
lftl lft) lcfsl laq ft) lft) Iftl iftls) 
9954.79 10018.15 3169.43 230.97 43.05 99.04 5.93 13.72 
10018.15 RE 10081.50 30.57 5.95 4.85 0.96 2.06 5.13 

warning: The energy equation could not he balanced within the specifled number of iterations. The 
program used critical depth for the water surface and continued on with the calculations. 

warnma:  he enerqy loss was greater than 1.0 fc (0.3 m), between the current and previous cross .. 
section. Thls may indicate the need for additional cross sections. 

warning: During the standard step iteratione, when the assumed water surface was set equal fa critical 
deoth. the calculated water surface came back below crirlcal depttl.  his indicates that there ~~. . 
is not a valid subcritical answer. The program defaulted to critical depth 

~ e E t  Sta Riaht Sta Flow ~ r e a  W.P. % con" ~ y d r  D. velocity 
~ f t ~  crE) I C ~ S I  isq ftl ifti ~iti ( r t ~ s ~  
9954.79 10018.15 6253.64 370.24 47.37 97.71 8.92 16.89 
10018.15 RB 10081.50 146.36 20.07 9.05 2.29 3.81 7.29 

warning: The energy equation could not be balanced within the specified number of iterations. The 
program used critical depth Lor the water Surface and ConClnued on with the calculaclons. 

warning: The energy loss was greater than 1.0 ft (0.3 mi. between the current and previous cross 
section. This may indicate the need Ear additional cross sections. 

Warning: During the standard step iterations, when the assumed water surface was set equal to critlcnl 
depth, the calculated water surface came back below crirlcal depttx. ~ h r e  ind~cates [that there 
1 s  not a valid subaritlcal answer.  he program defaulted to critical depth. 

FLOW DISTRIBUTION OUTPUT Profile #~ull 

i eft sta ~ight Sta Flow Area W.P. % Canv Hydr D. Velocity 
lftl (ftl lcfs) lsq ftl (ftl lftl Iftlsl 
9954.79 10018.15 9273.87 487.69 10.81 96.60 1119 19.02 
10018.15 RB 10081.50 326.13 37.22 12.40 3.40 5.20 8 7 6  
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MODEL ADA1 
P. 5 

Warning: =he energy equation could not be balanced within the specified number of iterations. The 
program used critical depth for the water surface and cont~nued on with the calculations. 

warning: 'rhe energy loss was greater than 1.0 fr 10.3 m ) .  between the current and previous cross 
sectlo". i his may indicate the need for additional cross sections. 

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

CROSS SECTION RIVER: ADOBE DAM 
REACH: A1 RS: 19.97 

INPUT 
oescriorion: 1/3 Q-3200 cfs 

Full Q-9600 Cfs 
Station Elevation Data "urn= 42 

sta  lev sta  lev Sta Elev Sta Elev Sta Elev 

--  - 

10340.05 1475.6610361.25 1480 

~anning's n values "urn= 3 
sta n "a1 sta n Val Sta n Val 

9493.23 -045 9931.2 ,02510055.88 ,045 

Bank SCa: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9931.210055.88 337.52 337.52 337.52 .I .I 

CROSS SECTION OUTPUT Profile #1/3 

E.G. Elev lft) 1384.72 Element 
Vel Head lftl 3.98 wt. n-val. 
W.S. Elev (ft) 1380.74 Reach  en. (ftl 
crit W.S. lft) 1381.62 Flow area (sq €ti 
E.G. Slope lftlftl 0.010106 ~ r e a  isq fti 
Q Total lcfsl 3200.00 Flow Icfs) 
Top Width ifti 40.72 Tap Width lftl 
Vel Total Iftls) 16.02 Avg. Vel. lft/sl 
Max Chl Dpth (ft) 6.24 Hydr. Depth lftl 
COIIY. Total rcfsl 31832.3 Conv. lcfs) 
I.enoth Wtd. Ifti 337.52 Wetted Per. (£ti 

Left 08 Channel Right OW 
0.025 

337.52 337.52 337.52 
199.77 
199.71 

3200.00 
40.72 
16.02 
4.91 

31832.3 
45.51 . . 

Min Ch El ift) 1374.50 Shear llb/sq ft) 2.7;  
Alpha 
PrcCn Loss iftl 
C & E LOSS lft) 

1.00 Stream Power (lb/ft sl 44.36 
1.12 cum volume lacre-ELI 34.70 69.86 12.52 
0.12 Cum Sl i  (acres) 9.65 46.55 10.21 

warning:   he velocity head has changed by more than 0.5 ft 10.15 ml. This may indicate the need for 
additional crass sections. 

warning:   he energy loss was greater than 1.0 Et 10.3 m i .  between the c u r r e n t  and previous cross 
section. v his may indicate the need far additional cross sections. 

CROSS SECTION OLPI1PUT Profile #2/3 

E.G. Elev lftl 
Vel Head iftl 
W.S. Elev Ifti 
Crit W.S. lft) 
E.G. Slope (€t/ftl 
Q Total (cfsl 
Top Width lft) 
Vel Total Iftlsl 
Max chl Dpth lfrl 
ConY Total (cfs) 
Length WLd, lft) 
Min Ch El lft) 
Alpha 
Frctn Loss (LC1 
C & E  LOSS lftl 

1389.58 Element 1,cfr 08 channel ~ight 08 
5.78 Wt. n-val. 0.025 

1383.80 Reach Len. lftl 33'1.52 337.52 337.52 
1385.10 Flow area lsq ftl 331.62 

0.009196 Area lsq ftl 331.62 
6400.00 Flow (cfs) 6400.00 
45.37 Top Width IfLl 45.37 
19.30 Avg. vel. lft/s) 19.30 
9.30 Hydr. Depth ( € t i  7.31 

66739.0 Conu. (cEsl 66739.0 
337.52 Wetted Per. Ifti 53.23 

1374.50 Shear iIb/sq ft) 3.58 
1.00 Stream Power Ilblft sl 69.03 
1.04 Cum Volume (acre-ftl 41.60 110.03 27.55 
0.16 Cum SA (acres) 11.81 52.54 23.09 

Warning: The velocity head has changed by more than 0.5 ft 10.15 mi Thls may indicate the need for 
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additional cross sections. 
warning:   he energy lass was greater than 1.0 ET (0.3 ml. between the current and previous cross 

section. This m y  2ndrcare the need for add~tional cross sections. 

CROSS SECTION OUTPUT Profile # F u l l  

E.G. Elev (€ti 1393 3 6  Element Left OB Channel Right 08 
Vel Head (ftl 7.05 Wt. "-Val. 0.025 
W.S. Elev (€ti 1386.31 Reach Len. lft) 337.52 337.52 337.52 
Crit W.S. (ftl 1387.84 Flow Area (sq ftl 450.48 
E.G. Slope iftlftl 0.008658 A r e a  (sq ft) 450.48 
Q Total lcfsl 9600.00 Flow lcfsl 9600.00 
Top Width (LC1 49-19 Top Width lit) 49.19 
Vel Total (ftls) 21-31 Avg. V e l .  iftlsl 21.31 
Max Chl Dpth ift) 11.81 Hydr. Depth iftl 9.16 
Conv Total icfsi 103173.1 Canv. (cfsl 103173.1 
Lenath Wtd. lftl 337 5 2  Wetted per ,  lft) 59.56 
~in-ch El ift) 1374.50 Shear (Iblsq €ti 4.09 
Alpha 1.00 Stream Power Ilblft s )  87.13 
Frctn Loss (ft) 1.00 Cum volume lacre-ftl 15.49 144.23 43.14 
C & E LOSS lftl 0.19 Cum SA lacres) 17.14 55.26 24.36 

warning:   he velocity head has changed by more than 0.5 ft (0.15 mi. This may indlcate the need for 
additional cross sectlans. 

Warning: The energy loss was grcater than l o  ft (0.3 mi. between the current and previous cross 
section. This may indlcate the need for additional crass sections. 

FLOW DISTRIBUTION OWPUT Profile #1/3 

Left Sta Rlght Sta FIOW ~ r e a  W.P. % con". nydr o. velocity 
iftl lftl IcFs) (54 ft) (ftl (£ti (it/*) 
9972.76 10014.32 3174.38 195.52 41.52 99.20 5-15 16.24 
10014.32 RB 10055.88 25.62 4.25 3.99 0.80 1.56 6.03 

warning; =he velocity head has changed by more than 0.5 ft 10.15 ml. ~ h l s  may indicate the need for 
additional cross sections. 

warning:   he energy loss was greater than 1.0 ft 10.3 m). between the current and previous crass 
section.  his may indzcate the need for additional cross sections. 

FLOW DISTRIBUTION OUTPUT Profile #2/3 

Left Sta Right Sta PIOW Area W.P. % Conv. Hydr D. Velocity 
(ft) (Ltl icfs) (sq ftl (ftl (ft) iftlsl 
9972.76 10014.32 6263.06 316.03 45.60 97.86 7.77 19.82 
10014.32 RB 10055.88 136.94 15.59 7.63 2.14 3.33 8.78 

Warning:   he velocity head has changed by more fhan 0.5 €t (0.15 ml. This may indicate the need far 
additional cross sections. 

warning:   he energy lass was greater fhan 1.0 fc (0.3 ml. between the current and previous cross 
section. Thia may rndicate the need for additional cross sections. 

FLOW DISTRIBWION OUTPUT l~rofile #Full 

~ e f f  Sta Right Sta  law Area W.P. % con" Hydr D velocity 
lftl lit1 (cfsl isq ft) lftl iftl (ftl~l 
LB 9931.20 9972.76 3.27 1.01 2.02 0.03 0.76 3.24 
9972 -76 10014.32 9299.03 420.08 46.93 96.86 10.11 22.14 
10014.32 RB 10055.88 297.11 29.39 10.61 3.10 4.67 10.13 

Warnins: The velacit~ head has changed by more than 0.5 ft (0.15 ml. This may indicate the need for ~. 
additional cross sections. 

warning:   he energy lass was greater than 1.0 ft 10.3 mi. between t h e  current and previous cross 
section. ~ h ~ s  may rndicate the need for additional cross sections. 

CROSS SECTION RIVER: RDOBE DAM 
REACH: A1 R S :  19.91 

INPUT 
Description: 113 0=3200 cfs 
213 0-6400 cfs 
F u l l  0-9600 cf6 
starion Elevation Data num= 32 

SLa Elev Sta Elev Sta Elcv Sta Elev St* Elev 
9615.79 1400 9753.94 1402 9817.19 1402 9852 33 1400 9869.27 1398 

9882.24 1396 9898.93 1394 9911.07 1392 9921.74 1390 9934.41 1388 
9948.63 1386 9970.07 1384 9975.52 1380 9985.77 1370 10000 1368.28 
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10015.25 137010024.67 138010061.71 139010101.63 1395.4610151.97 1400 
10193.99 14051510238.26 141010261.12 1414.0110282.13 142010305.91 1425.05 
10330.69 143010352.28 1414.710374.17 144010389.95 1444.9310405.88 1450 
10422.05 1455.6410433.94 1460 

Manning's n values nut"= 3 
sra n val Sta n val Sta n Val 

9615.79 ,045 9975.52 .02510024.67 -045 

~ a n k  ~ t a :   eft Right ~engths:  eft Channel night coeff Contr. ~xpan 
9975,521002467 335 346.51 403.08 1 3 

CROSS SECTION OUTPUT Profile #1/3 

E.G. Elev (£ti 1380.12 
Vel Head (ft) 6.02 
W.S. Elev (fti 1374.09 
Crit W.S. (£ti 1375.94 
E.G. Sloae lftILt1 0,017605 . - - ~  < ~ .  , . 
0 Total (cfs) 3200.00 
Top width (Lt) 37.53 
Vel Total (ftlsi 19.70 
Max Chl Dpth (ft) 5.81 
Con" Total icfs) 24117.8 
Length Wtd. (€ti 346.57 
Min Ch El (€ti 1368.28 
Alpha 1.00 
F I C L ~  Loss (£ti 4.41 
C & E LOSS (€ti 0.20 

Element 
Wt. "-Val. 
Reach Len. (€tl 
Flow Area lsq €ti 
Area (sq ftl 
Flow icfsi 
Top Width ifti 
~ v s .  vel. (ft/~) 
Hydr. Deprh iftl 
Con" (cfsl 
Wetted Per. (ftl 
shear ilb/sq ft) 
stream Power (lblft sl 
Cum Volume (acre-€ti 
Cum Sa (acres) 

Left 08 Channel Right 08 
0.025 

warning;   he velocity head has changed by more than 0.5 Lt (0.15 ml. This may indicate the need for 
additional cross sections. 

warning:   he energy loss was greater than 1.0 ft (0.3 mi. between the current and previous cross 
section. This may indicate the need for additional cross sections. 

CROSS SECTION OUTPUT Profile #2/3 

E.G. Elev (fti 1385.34 Element Left OB Channel Right 08 
Vel Head (€ti 8.48 we. "-Val. 0.025 
W.S. Elev ifti 1376.86 Reach Len. (Ltl 335.00 346.57 403.08 
Crit W.S. ift) 1379.50 Flow Area (sq it) 273.84 
E.G. Slope ift/€ti 0.015559 Area (sq ftl 273.84 
Q Total icfsi 6400.00 Flow Icfsi 6400.00 
Top Width (€ti 42.97 Top width (£ti 42.97 
vel Total (€t/s) 23.37 Avg. vel. Ift/sl 23.37 
Max Chl Dpth (€ti 8.58 Hydr. Depth (fti 6.37 
Conv. Total (cfsl 51309.1 Con" (cfsl 51309.1 
Length Wtd. (ftl 346.51 Wetted per. iftl 48.93 
Min ch El iftl 1368.28 shear (Iblsq £el 5.44 
Alpha 1.00 stream Power  ilblft sl 127.06 
Frctn Loss (£ti 3.97 Cum Volume (acre-€ti 47.60 10768 27.55 
C & E LOSS ifti 0.27 Cum SA lacresi 15.81 52.20 23.09 

Warninq: The velocity head has changed by more than 0.5 ft (0.15 ml. This may indicate the need for 
additional crass sections. 

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

CROSS SECTION OUTPUT Profile #Full 

E.G. Elev (ft) 1389.30 Element Left OB Channel Right 08 
Vel Head (€ti 
W.6. Elev ifti 
CriL W.S. ift) 
E.G. Slo~e (ftlft) 
Q Total (c€si 
Tog Width iff) 
Vel Total (ftls) 
Max Chl Dpth iftl 
Canv. Total (cfsi 
Length Wtd. (€ti 
M i n  Ch El (ftl 
Alpha 
F r c t n  Loss (Lt) 
C & E LOSS (LC) 

10.22 wt. n-val. 0.025 
1379.08 Reach  en. (ftl 335.00 346.57 403.08 
1382.19 FIDW Area (so ftl 374.14 . .  . 

0.014114 Area (sq ftl 374.14 
9600.00 Flow (cis1 9600.00 
4'1.34 Top Width (EL) 47.34 
25.66 Avg vel. (f~/sl 25.66 
10.80 Hydr. Depth ifti 7.90 

79684.6 Con" icfs) 79684.6 
346.57 Wetted Per. (ft) 

136n.28 shear (lblsq f ~ )  
1.00 Stream Power flb/ft sl 

~ . .  
3.72 Cum Volume (acre-£ti 51.49 141.04 43.14 
0.32 Cum SA (acres) n . 1 4  54.88 24.36 

warning: The velocity head has changed by more than 0.5 ft 1015 m). This may xndrcate the need for 
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additional cross sections. 
warning: The energy loss was greater than 1.0 it 10.3 ml. between the current and previous cross 

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

FLOW DISTRIBUTION OUTPUT Profile #1/3 

 eft Sta Right Sta Flow ~ r e u  W.P. \ Con" Hydr D. Veloclty 
ifti ift) (c~s) ( S Q  Lt) iff! iftl (ft/8) 

Warnrng: The velocity head has changed by more than 0.5 fe (0.15 m). This may indicate the need for 
addztional cross sections. 

warning:  he energy loss was greater than 1.0 ft (0.3 m i .  between the current and previous cross 
section.  his may indicate the need for additional cross sections. 

FLOW DISTRIBUTION OUTPUT I'roflle 8213 

beft sta night sta  low ~ r e a  W.P. $ con" ~ y d r  D velocity 
ift) iftl (cfs) (sq fti (ftl (ft! iitlsi 
LB 9975.52 9991.90 1270.19 68.46 16.00 19.85 5.20 18.55 
9991.90 10008.29 3751.64 132.72 16.49 58.62 8.10 28.27 
10008.29 RB 10024.67 1378.17 72.66 16.43 21.53 5.41 18.97 

warning: The velocity head has changed by more than 0.5 ft (0.15 ml. This may indlcate the need for 
additional cross sections. 

warning: The energy lass was greater than 1.0 ft (0.3 3"). beeween the current and previous cross 
section. This may indicate the need for additional cross sections. 

FLOW DISTRIBUTION OUTPUT Profile #Full 

Left Sta Right Sta Flow Area W.P. %canv. ~ y d r ~ .  velocity 
(€ti (Ltl (cfsl (sq ftl (€ti (ft) irt/s1 
LB 9975.52 9991.90 2038.03 100.23 19-18 21.23 6.49 20.33 
9991.90 10008.29 5389.19 169.11 16.49 56.14 10.32 31.87 

warning: 

warning: 

The veloclty head has changed by more than 0.5 ft (0.15 ml. This may lndicate the need far 
additional cross sections. 
  he energy loss was greater than 1.0 ft 10.3 m ) .  between the current and previous cross 
section.   his may indicate the need for additional cross sections. 

CROSS SECTION R I V E R :  ROOBE DAM 
REACH: A1 RS: 19.84 

INPUT 
Description: 1/3 Q=3200 cfs 
2/3 0=6400 cfs 
Full ~ = 9 6 0 0  cfs 
station  levat ti on ~ a t a  "urn= 42 

Sta Elev Sta Elev SCa Elev Sta Elev SLa Elev 

Manning's n values num- 3 
sta n Val sta n Val sta n Val 

9410.68 -045 9619.17 0451036845 0 4 5  

Bank Sta: Left Right Lengths: Left Channel Right Coeff Conti. Enpan. 
9619.1710368.45 338.94 214.48 180.39 .1 .3 

CROSS SECTION OUTPUT Profile 11113 

E.G. Elev (Lti 1361.86 Element [.eft OB Chanrrel Right 08 
"el Head fftl 9.91 W L .  "-Val. 0.045 . . 
WIG. Elev (ft) 1351.90 Reach Len. (it) 338.94 214.48 180.39 
crrt W.S. (fti 1353.40 n o w  nrea (aq fti 
E.G. Slope iftlftl 0.614921 ~ r e a  ( sq  ft! 
Q Total (cfsl 3200.00 Flow 1cfsI 
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Top Width lft! 130.32 Top Width iftl 130.32 
Vel Total Ift/sl 25.32 Avg. Vel. lft/sl 25.32 
Max Chl Dpth IfLI 3.05 Hydr. Depth lft! 0 97 
COOY. Total lcfs) 4080.7 COnv lcfsl 4080.7 
Length Wtd. (fti 214.48 Wetted Per. iftl 130.73 
Min Ch El lftl 134885 Shear llb/sq £ti 37.12 
Alpha l o o  Stream Power Ilblft s! 939.69 
~ r c t n  LOSS lfri 17.86 Cum volume (acre-it1 30.70 67.31 12.52 
C ~ & E  LOSS I F ~ I  0.39 cum SA (acres) 9.65 45.58 10.21 

warning: ~ivided flow computed for this cross-section. 
warning: The velocity head has changed by Inore than 0.5 st 10.15 ml. Thls may indicate the need for 

additional cross sections. 
warning:  he conveyance ratio (upstream conveyance divided by downstream conveyance) IS less 

than 0.7 or greater than 1.4. This may indicate the need tor additional cross sections. 
Warning: The energy loss was greater than 1.0 ft 10.3 ml, between the current and previous crass 

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

CROSS SECTION OUTPUT Profile #2/3 

E.G.  lev lftl 1367.89 Element left 08 Channel ~ight Ow 
vel Head Iftl 
W.S. Elev lftl 
rr ir  w s .  ifvi 

15.51 wt. n-val. 0.045 
1352.37 Reach Len. (ftl 338.94 214.48 180.39 
1354.11 Flow Area (so £ti 202.47 . . . . . . . , - - , ~ ~ . . 

E.G. Slone (ftlftl 0.825189 Area lsa €ti 202.47 
Q Total -1cfsl 6400.00 Flow (cfsi 
Top Width lftl 186.71 Top Wldth (£ti 
vel Total Iftlsi 31.61 ~ v g .  vel. lft/s! 
Max Chl Doth lftl 3.52 Hydr. De~th lft! 
~ ~~~ ~ . . .  
con". Total ICE=) 7045.4 cbnv, 1cfs1 
~engrh Wtd. (ftl 214.48 wetred Per. (ft! 
Min Ch El lftl 1348.85 Shear (Ib/sq ftl 
alnha 1.00 Stream power ilblft 31 ~~- .~~~~ 
Frctn Lass (ftl 16.69 Cum volume iacre-€ti 47.60 105.79 27.55 
C & E Loss lftl 0.71 Cum SA (acres1 15.81 51.28 23.09 

warnina: The velocitv head has chanqed by more than 0.5 €t (0.15 mi. This may indlcate the need for - ~ 

additional crass sectlane. 
warning: s he conveyance ratlo (upstream conveyance divided by downstream conveyance1 is less 

lhan 0.7 or arearer than 1.4. This mav indicate the need for additional cross sections, -~~~~~ ~ ~~~ 

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

CROSS SECTION OUTPUT Profile U~ull 

E.G. Elev (€ti 1372 -67 Element Left OR Channel Right 08 
"el ~ e a d  (ft! 19.91 wt. n-val. 0.045 
W.S. Elev (Ltl 1352.71 Reach Len. lftl 338.94 214.48 180.39 
r r r r  w s ifri 1351.36 Flaw Area [so €ti 267.71 -. . - . . . . . , . . , -~~~ ~~ . .  . 
E.G. Slooe lft/fti 0.811650 Area lsq ftl 267.71 
Q Tatel icfs! 9600.00 FIOW (cis) 
Top Width (ftl 201.80 Top Width lftl 
"el 'rota1 (ft/sl 35.86 A V ~ .  vel. lft/sl 
Max Chl Oofh iftl 3.86 Hvdr. D e ~ t h  iftl 

~ e n g ~ h  Wtd. (ftl 214.48 Wetted Per. lft! 
i in ch EI iftl 1348.85 Shear lIb/sq ftl 
Aloha 1.00 stream Power lIb/ft sl 
~rctn LOSS (ft) 11.65 cum volume (acre-it] 55.49 138.49 43.14 
C & E LOSS (ftl 0.97 Cum SA (acres1 17.14 53.89 24.36 

warning:  he velocity head has changed by more than 0.5 st (0.15 ml. This may lndlcate the need for 
additional cross sections. 

Warning: The conveyance ratio (upstream conveyance dlvided by dormstream conveyance! is less 
than 0.7 or areater Lhan 1.4. This mav indicate the need for additional cross sections 

warning:   he energy loss was greater than 1.0 ft 10.3 m l ,  between tile current and previous cross 
section. This may indicate the need for addltianal cross sections. 

FLOW DISTRIBUTION OUTPUT Profile #1/3 

best sta ~ighr sta F ~ O W  ~ r e a  W.P. % con". ~ y d r  D velocity 
lftl lftl I c ~ s I  1sq ft) lftl ifti Ift/~l 
9868.93 10118.69 3162.40 122.48 114.56 98.82 1.07 21.82 
10118.69 RB 10368.45 37.60 3.92 16.17 1.18 0.24 9.60 

warning: Divided €low computed for thls crass-sect:lon 
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Warning: The velocity head has changed by mare than 0.5 ft lO.li ml. Thls may indicate the need for 
additional cross sections. 

warning: The conveyance ratro (upstream conveyance divided by downstream conveyance1 is less 
than 0.7 or greater than 1.4. This may rndrcate the need for additional crass sections. 

warning: The energy loss was greater than 1.0 ft (0.3 ml. between the current and previous crass 
section. This may indrcaLe the need for additional cross SecLions. 

Left Sta Right sta FIOW iirea W.P. S Can" Hydr D .  Velocity 
(ftl (ftl IcLsI isq ft) Ifti iftl Iftlsl 
9868.93 10118.69 6123.59 188.75 162.94 95.68 1.16 32.44 
10118.69 RE 10368.45 276.41 13.73 24.23 4.32 0.57 20.14 

warn~ng:   he veloc~ty head has changed by more than 0.5 ft 10.15 mi. = h i s  may ind~cace the need for 
additional cross sections. 

warning:   he conveyance ratio (upstream conveyance divided by downstream conveyance) is less 
than 0.7 or greater than 1.4. d his may indicate the need for additional cross sections. 

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

FLOW DISTRIBUTION OUTPUT Profile #Full 

 eft S C ~  ~iqht sta  low Area W.P. % con". ~ y d r  D. velocity 
Iftl ifil icfsl lsq ftl lftl (ft) iftl~l 
9868.93 10118. 69 9034.71 245.12 173.67 94.11 1.41 36.86 
10118.69 RB 10368.45 565.29 22.59 28.61 5.89 0.79 25.02 

warning:   he velocity head has changed by more than 0.5 fr (0.15 mi. This may indicate the need for 
additional cross sections. 

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

warning:  he energy loss was greater than 1.0 ft (0.3 ml. between the current and previous cross 
section. =his may indicate the need for additional cross sections. 

CROSS SECTION RIVER: ADOBE DAM 
REACH: A1 RS: 19.80 

INPUT 
Description: 113 Q=3200 cfs 
213 Q=6400 cfs 
Full Q-9600 cfs 
station  levat ti on Data "urn= 34 

sta E I ~ V  sta  lev sta R lev sta  lev Sta Elev 

~anning's n values nurn= 3 
sta n val Sta n Val Sta n Val 

9411.15 -045 9888.75 04510384.39 ,045 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan 
9888,751038439 371.13 201.4 175 1 .3 

 eft Levee Station= 9888.75 Elevation= 1335.44 

CROSS SECTION OUTPUT PrOflle #1/3 

E.G. E I ~ V  lfti 1331.39 ~lernent ~ e f r  08 channel ~ight OB 
Ye1 llead Iftl 0.99 Wt. n~Val. 0.041 
W.S. Elev (£ti 1334.39 Reach Len. Iftl 371.13 201.40 175.00 
crir W.S. ifti 1334.62 Flow Area l:;q ft) 400.21 
E . G .  slope ifrlfti 0.045801 ~ r e a  lsq ftl 400.27 
Q Total icfsl 3200.00 Flow Icfsl 3200.00 
Too Width lftl 332.14 Too Width lit1 33214 
vei Total iit/s) 7.99 xvg. V ~ I .  ~ft/s) 7.99 
Max Chl Dpth lftl 2.56 Xydr. Depth Iftl 
COnY Total lcfsl 14912.5 Con" lcfsl 
Length Wtd. iftl 201.40 Wetted Per. (ftl 
Mln Ch El lftl 1331.83 Shear (Ib/sq ftl 
Alpha 
Frctn Loss iftl 
C & E Lo55 lftl 

l o o  stream Power (Iblft s1 27.51 
23.79 Cum VOlulne (acre-ftl 1 4 . 7 0  66.01 12.52 
2.69 Cum SA (acres1 9.65 44.44 10.21 
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warning: The velac~ty head has changed by more than 0.5 ft (0.15 ml. This may lndicate the need for 
addrtional cross sections. 

warning:   he conveyance ratio (upstream conveyance divided by downstream conveyance) i s  less 
than 0.7 or greater than 1.4. This may lndicare the need for additional cross sections. 

warning: The energy loss was greater than 1.0 ft 10.3 ml. between the current and prevlous cross 
section. Thls may indicate the need far additional cross sections. 

N O L ~ :  ~ulriple critical depths were found at this locatxon. The critlcal depth with the lowest, valid. 
water surface was used. 

CROSS SECTION OUTPUT 

E.G. Elev lit1 
Ye1 flead (ftl 
W.S. Elev ifti 
CIlt W.S ( f t )  
E.G. Slope (ftlftl 
Q Total lcfsl 
Ton Wldth (ftl 
vei Total ~ftls) 
Max Chl Dpth (ftl 
Conv Total icfsl 
Length Wtd. lftl 
Mln Ch El (Ltl 

Profile #2/3 

Element 
Wt, n-Val. 
Reach Len, ifti 
Flow Area isq ftl 
Area (sq it1 
Flow icfsl 
Top Wldth (ftl 
Avg "el (ft/s) 
Hydr. Depth lftl 
Con" icfsl 
Wetted Per. iftl 
Shear (lblsq ftl 
Stream Power (lblft sl 
Cum volume (acre-ft) 
Cum SA (acres) 

Left OB Channel Right OB 
0.045 

warning:   he velocity head has changed by more than 0.5 Lt ( 0 . 1 5  ml. This may indrcate the need for 
additional cross sections. 

warning:   he conveyance ratio (upstream conveyance divided by downstream conveyance) is less 
than 0.7 or greater than 1.4.   his may indicate the need far additional cross sections. 

warning:  he energy loss was greater than 1.0 ft (0.3 ml. between the current and previous cross 
section.  his may indicate the need for additional cross sections. 

warning:   he parabolic search method tailed to converge on critical depth. The program will try the 
cross section slicelsecant method to find critical depth. 

CROSS SECTION OUTPUT Profile #Full 

E.G. Elev (ft) 
V e l  Head (ft) 
W.S. Elev ifti 
CriC W.S. lftl 

1338.06 Element 
2.76 Wt. n-Val. 

1331.30 Reach Len. (ftl 

Left OB Channel Right OB 
0.045 

371.13 201.40 175.00 
~~~~ ~ 

1336.09 Flow Area ( s c  ftl 720.36 
E G .  slow (ftlft) 0.067965 Area isq ft) 
Q Total icfs) 9600.00  ow ICES) 
Top Width (ftl 373.42 Top Width (ftl 
"el Total (ft/s) 13.33 Avg. "el. ifflsl 
 ax Chl Doth (ft) 3.47 Hydr. Depth ift) 
con". Total (cfs) 36823.9 con-. (Gs) 
Length Wtd. iftl 201.40 Wetted Per. ifti 
Min Ch El Ifti 1331.83 Shear (Ib/sq ftl 
Aloha 1.00 Stream Power ilblft sl 
Frctn Loss iftl 
C & E Loss lft) 

30.35 Cum Volume (acre-ftl 55.49 136.05 43.14 
5.26 Cum SA (acres) 17.14 52.47 24.36 

warning:   he energy equatlon could not be balanced within the speclfred number of iterations. The 
program selected the water surface that had the least amourlt of error between computed 
and assumed values. 

warning:   he velocity head has changed by more than 0.5 ft (0.15 mi. This may indicate the need for 
additional cross sections. 

warning:   he conveyance ratio (upstream conveyance divided by downstream conveyance) is less 
than 0.7 or greater than 1.4. ~ h l s  may indicate the nerd far additional cross sections. 

warning:   he energy loss was greater than 1.0 ft 10.3 mi. between the current and previous cross 
section. This may indicate the need for additional cross 5;ections. 

FLOW DISTRIBUTION OUTPUT Profile #I13 

Left Sta Right Sta Flow ~ r e a  W.P. P Canv. Hydr D. Velocity 

Warning: The velocity head has changed by m o r e  than 0.5 it 10.15 ml. This may xndlcare the need for 
additional cross sections. 

Warning: The conveyance ratlo iupetream conveyance divided by downstream conveyance1 is less 
than 0.7 or greater than 1.4. This may :ndicate the need for additional cross sections. 
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warning: =he energy loss was greater than l o  fr (0.3 ml. between the current and prevlaus cross 
sectlan.   his may ind~cate the need far additional cross sections. 

~ o t e ;  ~uleiple critical depths were found at thls location l he crltjcal depth w ~ t h  the lowest. valid, 
water surface was used. 

FLOW DISTRIBUTION OUTPUT PlDflle #2/3 

Le€t Sta Right Sta Flow Area W.P. %Con". HydrD. Velocity 
(€ti lft! lcfsl ( sq  €ti iftl iftl (ftls! 
LB 9888.75 10053.96 3941.03 340.96 160.86 61.58 2.12 11.56 
10053.96 10219.18 2383.83 254.99 165.40 37.21 1.54 9.35 

warning:  he velocity head has changed by more than 0.5 ft (0.15 m ! .    his may indicate the need for 
additional cross sections. 

warning:   he conveyance ratio (upstream conveyance dlvlded by downstream conveyance! is less 
than 0.1 or greater than 1.4. This may indicate the need for additional cross sections. 

warning: The energy loss was greater than 1.0 it (0.3 m!. berween the current and previous cross 
section.  his mav indicate the need for additional crass sections. 
~~~~ 

warning:   he paiabalic search method failed to converge on critical depth. The program will try the 
cross section slicelsecant method to find critical depth. 

FLOW DISTRIBUPION OUTPUT Profile #Full 

i eft ~ t a  ~ight sta Flow Area W.P. % Conv. Hydr D. Velocity 
(ftl lftl lcfsl (sq ftl iftl (it! Irtlsl 
LB 9888.75 10053.96 5681.33 388.39 164.06 59.18 2 . 37 14.63 

warning;   he energy equatiori could not be balanced within the specified number of iterations. The 
program selected the water surface that had the least amount of error between computed 
and assumed values 

warning:   he velocity head has changed by mare than 0.5 ft (0.15 m l .  Thzs may indicate the need for 
additional cross sections. 

warning:   he conveyance ratio (upstream conveyance divided by downstream conveyance) is less 
than 0.7 or greater than 1.4. This may ~ndicate the need for additional cross sect~or~s 

Warning:   he energy loss was greater than 1.0 ft (0.3 m!. between the current and previous cross 
section.   his may ~ndicate the need for additional cross sections. 

CROSS SECTION RIVER: ADOBE DAM 
REACH: A1 RS: 19.76 

INPUT 
Description: 113 Q=3200 cfs 
213 Q-6400 c£s 
Full Qi9600 Cfs 
station  levat ti on ~ a r a  mim= 39 

Sta  lev Sta Elev Sfa Elev Sta Elev Sta Elev 
9214.21 1336.93 9214.47 1336 9228.64 1335.01 9247.29 1334 9269.62 1332.97 
9293.03 1332 9319.64 1330.87 9356.38 1330 9411.34 1328.18 9412.71 132862 
9532.67 1328 9567.23 1326.94 9592.38 1326 9625.58 132517 9664.43 1324 

~anning's n values "urn= 3 
Sta n Val Sta n Val Sta n Val 

9214.21 ,045 9214.21 04510544.71 .045 

~ a n k  Sta:  eft Right Lengths: Left Channel Right Coeff Contr. Expan. 
92142110544.71 995.08 293.58 98.64 - 1  -3 

CROSS SECTION OUTPUT Profile #I13 

E.G. Elev (€ti 1323.15 
Vel Head (ftl 1.46 
W.S. Elev (Ftl 1321.68 
Crit W.S. (ftl 1322.16 
E.G. Slope iftlftl 0.084361 
0 Total icfsl i200.00 
Top width (£el 323.14 
"el Total (fclsl 51.71 
Max Chl DpLh Ift) 2.08 
Canv. Total (cfs! 11017.1 
Length wtd. (ftl 293.58 

~lement Left 08 Chanliel Rlght OB 
Wt. n-Val. 0.045 
Reach Leri .  iftl 995.08 293.58 98.64 
Flow Area (sq ft! 329.45 
Area (sq ft) 329.45 
Flow (cis! 3200.00 
Top Wldth ift! 
Rvg. Vel. iftlsl 
Hydr. Depth lftl 
Con" icfsl 
Wetted Per. iftl 
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Min Ch El Ifel 1319.60 Shear llb/sq fti 5.37 
iilpha 1.00 stream power lIb/ft s )  52.14 
Frctn Loss Ift) 12.20 Cum Volume (acre-fti 34.70 64 33 12.52 
C h E Loss (It1 0.05 Cum SA lacresi 9.65 42.93 10.21 

warning: The energy loss was greater than 1.0 ft 10.3 m). between the current and previous cross 
section. This may rndicate the need for additional cross s e c t l o n s .  

CROSS SECTION OUTPW Profile #2/3 

E.G. Elev lftl 
Vel Head lft) 
W.S. Elev I f ? ]  
crit W.S. let1 

1324.24 Element Left 08 Channel Right 08 
1.91 wt. n-val. 0.045 

1322.33 Reach  en. lfti 995.08 293.58 98.64 . . 
1322.98 Flow Area (so ftl 577.62 

E.G. Slope Iftlft) 0 079231 Area lsq fri 
Q Total Icfs) 6400.00 Plow lcfs) 
Top Width lftl 443.67 Top Width lft) 
Vel Total lftlsl 11.08 Avs. vel. Iftls) 
Man Chl Dpth lftl 2.73 ~ y d r  Depth lft) 
con". Total lcfsl 22737.0 Conv. lcfsl 
Length Wtd. lftl 293.58 Wetted Per. lft) 
 in ch EI lftl 1319.60 Shea? ilb/sa ft) 
Alpha 
Frctn Loss Ift) 
C & E Loss Ift) 

1.00 stream power lIb/ft mi 71.33 
12.43 Cum Volume (acre-€ti 47.60 101.03 27.55 
0.02 Cum OA (acres1 15.81 48.08 23.09 

warning: ~ivided flow computed for this cross-section. 
warning: The energy lass was greater than 1.0 ft 10.3 ml. between the current and previous cross 

section.   his may indicate the need far additional cross sections. 

CROSS SECTION OUTPUT 

E.G. Elev Ifti 
Vel Head lft) 
W.S. Elev lftl 
crir W.S. lftl 
E.G. Slope lft/ftl 
0 Total Icfs) 
Top Width lft) 
Vel Total lftls) 
Max Chl Dpth lftl 
Conv. Total lcfs) 
Length Wtd. lftl 
Min Ch El ILtI 
Alpha 
Frctn Loss Iftl 
C & E Lose lft) 

Element Left 08 
Wt. "-Val. 
Reach Len. (ftl 995.08 
Flow Rrea lsq it) 
Area lsq fti 
Flow ICES) 
Top Width lft) 
Avg. vel. lftlsl 
Hydr Depth lft) 
Con" Ids) 
Wetted Per. lft) 
shear lIb/sq ft) 
Stream power Ilbfft s )  
Cum Volume lacre-ft) 55.49 
Cum SA lacrerl 17.14 

Channel Right 08 
0.045 

warning: i he velocity head has changed by more than 0.5 ff (0.15 mi. This may indlcate the need for 
additional cross sections. 

Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross 
S B C L L O ~ .   his may indicate the need for additional cross sections. 

FLOW DISTRIBWION OUTPUT Profile #1/3 

Left SLa Right Sta Plow area W.P. % Con" Hydr D. Velocity 
lftl lftl IcLs) (*I ft) lft) Ifti lft/s) 
9657.71 10101.21 3200.00 329.45 323.25 100.00 1.02 9.71 

warning:   he energy loss was greater than 1.0 ft (0.3 mi. between the current and prevlous cross  
section. This may lndlcate the need lor additional cross sectlons. 

FLOW DISTRIBUTION OWPUT 'rofile #2/3 

 eft Sta ~ight Sta  low nrea W.P. % con". ~ y d r  D. velacxty 
(fti let) ICES) isq fti (fti (LC) (tr/s) 
9657.71 10101.21 6297.71 552.72 356.84 98.40 1.15 11.39 
10101.21 RB 10544.71 102.29 24.90 86.96 1.60 0.29 4.11 

warning: Divided flow computed for this cmss-section. 
warning: The energy loss was greater than 1.0 ft 10.3 mi. between the current and previous cross 

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

FLOW DISTRIBUTION OUTPUT 1~'roflle #Full 
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 eft ~ t a  ~ l g h ~  S L ~  Flow Area W.P. % Can" Hydr D Velocity 
lftl IEt) (cfsl (sq €ti (ftl Ifti lft/sl 
9 6 5 1 7 1  10101.21 8914.91 785.29 380.31 93.28 2.07 11 .40 
10101.21 RE 10544.71 645.09 143.38 280.21 6.72 0.51 4.50 

warning:   he velocity head has changed by more than 0.5 ft lo15 mi. Thls may lndlcate the need for 
additional cross sections. 

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

CROSS SECTION RIVER: ADOBE DAM 
REACH: A1 RS: 19.71 

INPUT 
Description: 113 Q=3200 cfs 
213 Q=6400 cf6 
Full Qi9600 cEs 
station Elevation Data num= 23 

sta  lev sta  lev sta Elev sta Elev Sta Elev 
8905.17 1322 8994.68 1320 9256.13 1318.4 9536.67 1318 9170.36 1317.92 
4 C D h  7q  1318 9 7 2 2 . 2 2  1316.95 9920.75 1316 10000 1315.5310077.45 1316 

Manning's n Values "urn= 3 
sta n Val Sta n Val Sta n Val 

8905.17 .045 890517 04510642.93 ,045 

Bank Sta: Left Right Lengths; Left Channel Rlght Coeff Contr. Expan 
8905.1710642.93 473.42 365.99 700.05 .I .3 

CnOSS SECTION OUTPUT Profile #1/3 

E.G. Elev (£ti 
Vel Head lftl 
W.S. Elev Ifti 
crit W.S. lftl 
E.G. Slope (ft/€ti 
Q Total (cfsl 
Top Width lft) 
vel Total lftls) 
Max Chl Dpth (ftl 
Conv. Total lcfs) 
Length Wtd. lfti 
Min Ch El (€tl 
Alpha 
Frctn Loss lftl 
C & E Loss lftl 

Element Left 08 
wt. n-val. 
 each n en. lft) 473.42 
Flow Area lsa ffl 
Area lsq ftl 
Flow Icfsi 
Top Width lftl 
iivo. Vel. Iftlsl 

con". ( ~ £ 4  
Wetted Per. lftl 
shear Ilblsq f ~ l  
stream Power Ilblff sl 
cum volume (acre-fcl 34.70 
Cum SA (acres) 9.65 

Channel Right 08 
0.045 
365.99 700.05 
813.93 
813.93 
3200.00 
793.43 
3.93 
1.03 

27336.7 
793 4 5  
0.88 
3.45 
60.47 12.52 
39.17 10.21 

warninq: The velocitv head has chanqed by more than 0.5 £t (0.15 ml This may ind~care the need for . ~ 

additional cross sectxons. 
warning:   he conveyance ratro (upstream conveyance divided by downstream conveyance) i s  less 

than 0.7 or greater than 1.4. This m a y  indlcate the need far additional cross sections. 
warning:   he energy loss was greater than l o  ft (0.3 mi. between the current and previous cross 

section.   his may indicate the need for additzonal cross sections. 
~ote: ~ydraulic jump has occurred between this cross section and the previous upstream section. 

CROSS SECTION OWPUT Profile #2/3 

E.G. E l e v  lftl 1318.10 
Vel Head lft) 0.62 
W.S. Elev (€ti 1317.48 
Crit W.S. Ifti 1317.48 
E.G. Slope Iftlfti 0.028356 
Q Total lcfs) 6400.00 
Top Width lftl 838.23 
Vel Total lftls) 6.31 
Max Chl Dpth (ftl 1.95 
Conv Total (cfs) 38006.5 
T.enaLh Wtd. iftl 379.83 
Min Ch El Ifti 1315.53 
alpha 
Frctn Loss (ftl 
C & E LOSS (ft) 

Element 
WL. "-Val. 
  each Len. (ftl 
Flow Area (sq ftl 
Area lsq ff ) 
Flow Ic~s) 
Top Width (€ti 
Avg, vel. (ftls) 
Hydr. Depth lftl 
Con". (cis) 
Wetted P e r  (ftl 
shear (lii/sq it) 

Left OB Channel Right OE 
0.045 

1.00 stream powe; (ib/ft m i  13.52 
2.44 cum volume (acre-ftl 47.60 95.66 27.51 
0.02 cum SA (acres) 15.81 43.76 23.09 

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

warning:  he conveyance ratio (upstream conveyance divided by downstream cunveyancc) is less 
than 0.7 or greater than 1.4.  his may indicate the need for addlrional cross sections. 

warning:  he energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross 
section.   his may indicate the need far additional cross sections. 

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

CROSS SECTION OUTPUT P~rfile #Full 

E.G. Elev (Ltl 1318.65 Element ].eft 08 Channel Right OB 
"el xead lft) 0.76 wt. n-val. 0.045 
W.S. Elev (ftl 1317.89 Reach Len. iftl 473.42 365.99 700.05 
Crit W.S. (ft) 1317.89 F ~ O W  Area lsq it) 1370.74 
E.G. Slope (ft/ftl 0.026158 Area lsq ftl 1370.74 
Q Total Icfsl 9600.00 Flow (cfs) 9600.00 
Top Width (ft) 912.72 Top Width (ft) 912.72 
Vel Total (ft/si 7.00 Avq. Vel. Ift/6) 7.00 
Max Chl Dpth ift) 2.36 ~ y d r .  Depth ift) 
~onv. Total (cfs) 59356.9 Conv (cfsi 
~engrh Wtd. (Lt) 393.27 Wetted Per. ift) 
 in ch ~l lft) 1315.53 Shear ilblsq ft) 
Alpha 1.00 stream pow& (~b/ft s )  17.18 
Frctn Loss (ft) cum volume (acre-€ti 51.49 124.49 43.14 
c h E LOSS iftl m m  SA Iaclres) 17.14 44.78 24.36 

warning:   he energy equation could not be balanced within the specified number of ~terations. The 
program used critical depth for the water surface and conrlnued on with the calculations. 

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

warning:   he energy loss was greater rhan 1.0 ft (0.3 m ) .  betweerl the current and previous cross 
section. This may indicate the need for additional cross sections. 

FLOW DISTRIB~ION OUTPUT Profile #1/3 

=eft sta Right Sta plow Area W.P. % can". ~ y d r  D. velocity 
(£ti (ft) ( = € a )  isq ft) Ifti ifti (ft/s) 
9484.42 10063.68 1379.01 360.32 365.33 43.09 0.99 3.83 

warning:   he velocity head has changed by more than 0.5 ft 10.15 m).  his may indicate the need for 
additional cross sections. 

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

warning:   he energy loss was greater than 1.0 ft ( 0 . 3  m). between the current and previous cross 
section. Thls may indicate the need for additional cross sections. 

~ote: xydraulic jump has occurred between this cross section and the previous upstream section. 

FLOW DISTRIBUTION OUTPUT Pr~flle #2/3 

 eft sta night sta n o w  ~ r e a  W.P. % con" ~ y d r  D. velocity 
lftl iff) Ic£s) (sq ft) (ftl iftl ift/s) 
9484.42 10063.68 2762.73 453.46 394.62 43.17 1.15 6.09 
10063.68 RB 10642.93 3631.27 560.45 443.63 56.83 1.26 6.49 

warning:   he energy equation could nor be balanced within the specified number of iterations. The 
program selected the water surface that had the least amount of error between computed 
and assumed values. 

warning;  he conveyance ratlo (upstream conveyance dxvided by downstream conveyance1 i s  less 
rhan 0.7 or greater than 1.4.   his may lndzcate the need for additional cross sectlans. 

warning: =he energy loss was greater than l o  ft (0.3 mi. between the current and previous crass 
section. This may indicate the need for additzonal cross sections. 

warning: uvring the standard step iteratxans, when the assumed water surface was set equal to critical 
depth, the calculated water surface came back belaw crirlcal depth. This indicate- that there 
is not a valid subcritical answer. The program defaulted Lo critical depth. 

FLOW DISTRIBUTION OUTPUT Profile #Full 

Left Sta Right Sta Flow Area W.P. % con". ~ y d r  D. velocity 
(ft) (Lti icfsl (sq ft) (ftl iftl 1tt/si 
9484.42 10063 68 4179.40 624.22 443.33 43.54 1.41 6.70 
10063.68 RB 10642.93 5420.60 746.52 469.43 56.46 1.59 '1.26 

warning:   he energy equation could not be balanced wlthzn the specirled number of iteratlans.   he 
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program used critxcal depth for the water  surface and continued on wiLh the calculat~ons. 
warning:   he conveyance ratlo (upstream conveyance divided by downstream conveyance1 is less 

than 0.7 or greater than 1.4. This may indicate the need for nddltional cross sections. 
warning:  he energy loss was greater than 1.0 ft (0.3 ml. between the current and previous cross 

section. This may lndlcate the need for addlrional cross sections. 

CROSS SECTION RIVER: WOBE DAM 
REACH: A1 RS: 19.64 

INPUT 
Description: 1/3 Q-3200 cfs 
213 Q=6400 Cfs 
Full Q-9600 CES 
station Elevation ~ a t a  num= 53 

SCa Elev Sta Elev Sea Elev Sta Elev Sta Elev 
9609.32 1314.77 9639.63 1314 9648.36 1312 965718 1310 9662.18 1310 

Manningms n Values "urn- 3 
Sta n Val Sta n Val Sta n Val 

9609.32 .03 9838.3 0210047.24 0 4 5  

~ a n k  S C ~ :   eft ~ight ~engths:  eft channel Right CoeLf Contr. 
9838.310047.24 510.09 531.95 545.25 .I 

~neffective  law nun= 1 
sta L Sta R Elev 

9609.32 9717.93 1317 
 eft Levee station= 9924.14 ~levafion= 1313.86 
Blocked Obstructions "urn= 1 

Sta L Sta R Elev 
9609.3210047.25 1304 

CROSS SECTION OUTPlPI 

E.G. Elev Ifti 
Vel Head (ftl 
W.S. Elev (ftl 
crit W.S. lftl 
E.G. Slope (ft/ftl 
Q Total (cfsl 
Top Width (ftl 
vel Total (Et/sl 
Max Chl Dpth (Ltl 
Conv. Total (cfsl 
Length Wtd. (ftl 
Min Ch El iftl 
Alpha 
FrcLn Loss (ftl 
C & E Loss (Etl 

Profile #1/3 

~lement  eft 08 
Wf. "-Val. 
Reach Len. Iftl 510.09 
Flow Area isq Eti 
Area (sq ftl 
Flow lcfsl 
Top Width lit1 
Avg. Vel. iEt/sl 
Hydr. Depth (it1 
Con". (cfsl 
Wetted Per. (it1 
Shear llbfsq Etl 
stream Power llbjft s1 
Cum Volume (acre-£ti 34.70 
Cum SA (acres1 9.65 

Channel Right OB 
0.020 
531.95 545.25 

warning;  he energy equation could not be balanced wlthin the specified number of iterations.  he 
program used critical depth far the water surface and cont~nued on with the calculations. 

Warning: The velocity head has changed by more than 0.5 ft (0.15 mi. This may lndlcate the need for 
additional cross sections. 

warning: The energy loss was greater than 1.0 Lt (0.3 ml. between the current and previous cross 
section.   his may indlcate the need for additional cror;s sections. 

warning: ~uring the standard step iterations, when the assumed water surface was set equal to critical 
depth. the calculated water surface came hack below critlcal deprh. Thls indicates that there 
is not a valid subcritical answer. The program defaulted lo critical depth. 

~ o f e :  ~ultiple critical depths were found at this location. rhe critical deprh with the lowest, valid. 
water surface was used. 

CROSS SECTION OUTPUT Profile 8213 

E.G. Elev (ftl 1315.31 Element Left OB Channel Right 0B 
Vel Head iftl 0.99 wt. n-val. 0.030 0.020 0.045 
W.S. Elev (Etl 1314.32 Reach Len. (ftl 110.09 531.95 545.25 
C r i i  W.S. Iftl 131*.+4 =low  lea (sq  it1 216.51 620.32 220.46 
a~  lone lft/ftl 0.003263 Area (so ftl 403.88 610.32 220.46 - - - r -  

Q Total Icfsl 6400.00 Flow (cfsl 905.42 1258.25 236.33 
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Top Width Iftl 9 3 4 . 9 1  Top Width IfLJ 2 1 1 . 4 5  2 0 8 . 9 4  1 1 4 . 5 2  
vel Total Iftlsl 6 - 1 1  ~ v g .  vel. lft/sl 4 . 1 8  8 .62  1 . 0 7  
 ax chl ~ p t h  lfel 8 . 3 2  Hydr. Depth (ftJ I 80 2 . 9 2  0 . 4 3  
COnY Total Ic~s) 1 1 2 0 4 3 . 5  con". iifsl 1 5 8 5 1 . 0  9 2 0 5 5 . 2  4137.4 
Lenorh Wtd. lfC! 129.89 Wetted per .  lft! 1 2 0 . 5 3  2 1 0 . 9 9  514 .54  

~~2~~~ ~~ . ~. ~~ ~ ~. 
Nin Ch El lftl 1 3 0 6 . 0 0  Shear (lb/so £ti 0 . 3 7  0 . 5 9  0 . 0 9  
Alpha 
Frctn Lass (€ti 
C h E Loss (€TI 

1 . 7 0  stream pow; (Iblft SI 1 . 5 3  5 .08  0 . 0 9  
2 . 7 5  Cum Volume (acre-€ti 4 5 4 0  8 8 . 8 4  25 .78  
0 . 0 4  Cum SA lacresl 1 4 . 6 6  3 9 . 3 6  1 8 . 9 6  

Warning: The conveyance ratlo (upstream conveyance divided by downstream conveyance) is less 
than 0 . 7  or greater than 1 . 4 .  This may indicate the need for additional cross sections. 

warning:   he energy loss was greater than 1 . 0  it (0.3 ml. between the current and previous cross 
section. Thzs may indlcate the need far additional crass sections. 

Note: ~ultiple critical depths were found at this location. The critical depth with the lowest, valid, 
water surface was used. 

CROSS SECTION OUTPUT Praflle #Full 

E.G.  lev (ftl 1 3 1 6 . 0 7  Element Left OB Channel Right OB 
V e l  Head lftl 1 . 0 6  wt. n-val. 0 . 0 3 0  0 . 0 2 0  0 . 0 4 5  
W.S. Elev (Ltl 1 3 1 5 . 0 1  Reach Len. lftl 5 1 0 . 0 9  5 3 1 . 9 5  5 4 5 . 2 5  
crir W.S. (ftl 1 3 1 5 . 0 4  Flaw Area. lsq ftl 299.31 7 5 4 . 0 4  5 7 8 . 9 5  
E.G. Slope Iftlftl 0 . 0 0 2 8 9 3  Area lsq it1 5 5 7 . 4 9  7 5 4 . 0 4  5 7 8 . 9 5  
Q Total lcfsl 9 6 0 0 . 0 0  Flow Icfsl 1 4 6 2 . 5 7  7043.78  1 0 9 3 . 6 5  
Top Width iftJ 9 6 5 . 7 2  Top Width IftJ 2 2 8 . 9 8  2 0 8 . 9 4  527 .80  
v e l  'rota1 lft/sl 5 . 8 8  Avg. vel. /ft/sl 4 . 8 9  9 .34  1 . 8 9  
Max Chl Dpth l€tl 9 . 0 1  Hydr Depth Ifti 2 . 4 9  3 . 6 1  1 . 1 0  
Con". Total Icfsl 1 7 8 4 7 5 . 1  Con". (cfsl 2 7 1 9 0 . 9  1 3 0 9 5 2 . 1  2 0 3 3 2 . 1  
Length wtd. lftl 1 3 0 . 5 6  Wetted per. Ifti 1 2 0 . 5 3  2 1 0 . 9 9  527 .83  
Min Ch El lftl 1 3 0 6 . 0 0  Shear llb/sa ffl 0 . 4 5  0 .65  0 .20  
Alpha 
Frctn Loss (ftl 
C h E Loss lftl 

1 . 9 7  stream pawe; 11b/it s )  2 . 1 9  6 .03  0 . 3 7  
2 . 5 5  Cum Volume lacre-ftl 5 2 . 4 7  1 1 5 . 5 7  3 8 . 4 9  
0 . 0 3  Cum S A  (acres1 1 5 . 9 0  40 .07  20 .12  

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

than 0 . 7  or greater than 1 . 4 .  This may indicate the need for additional cross sections. 
Warning:  he energy loss was greater than 1 . 0  ft (0.3 m). between the current and previous cross 

section. This may indicate the need for additional cross sections. 
Note: ~ultiple critical depths were fannd at this location.   he critical depth with the lowest, valid. 

water surface wa8 used. 

FLOW DISTRIBUTION OmPUT Profile # 1 / 3  

~ e f e  sta ~ q h t  Sta Flow Area W.P. % con". Hydr D. Velocity 
lft! lftl lcfsl (sa ftl lftl ift) (ft/sl 

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

warning;  he velocity head has changed by more than 0 . 5  ft ( 0 . 1 5  ml. This may indicate the need for 
additional cross sections. 

Warning: The energy l o s s  was greater than 1 . 0  ft (0.3 m). between the current and previous cross 
section. Thls may indicate the need for additional cross sections. 

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

Note: Multiple critical depths were found at this location. The critical depth wlth the lowest, valld. 
water surface was used. 

FLOW DISTRIBWION OUTPUT PrOflle # 2 / 3  

Left Sta Right Sta Flow A r e a  W.P. % Con" Hydr D. Velocity 
IftJ lftl lcfsl lsq ftl (ftl (ftl Ift1e.I 
9 6 8 5 . 6 5  9 7 6 1 . 9 7  2 6 1 . 3 3  6 8 - 9 2  4 4 . 0 7  4 . 0 8  1 . 5 6  3 . 7 9  
9 7 6 1 . 9 7  9838.30  6 4 4 . 1 0  1 4 7 . 6 2  7 6 . 4 6  1 0 . 0 6  1 . 9 3  4 . 3 6  
LB 9 8 3 8 . 3 0  9 9 0 7 . 9 5  9 9 6 . 7 5  1 1 2 . 8 0  7 0 . 0 7  11. 5'7 2 . 1 9  6 . 5 2  
9 9 0 7 . 9 5  9 9 7 7 . 5 9  7 8 8 . 6 7  1 3 2 . 6 6  6 9 . 9 2  1 2 . 3 2  1 . 9 0  5 . 9 4  
9 9 7 7 . 5 9  RB 1 0 0 4 7 . 2 4  3 4 7 2 . 8 2  3 2 4 . 8 6  7 1 . 0 1  5 4 . 2 6  4 . 6 6  1 0 . 6 9  
1 0 0 4 7 . 2 4  1 0 2 7 8 . 4 5  1 7 3 . 6 2  1 3 9 . 4 6  2 3 1 . 2 1  2 . 7 1  0 .60  1 . 2 4  
1 0 2 7 8 . 4 1  1 0 5 0 9 . 6 6  4 2 . 1 4  5 9 . 6 4  2 3 1 . 2 1  0 . 6 6  0 . 2 6  0 . 7 1  
1 0 5 0 9 . 6 6  1 0 7 4 0 . 8 7  2 0 . 5 6  2 1 . 3 6  1 2 . 1 1  0 .32  0 . 4 1  0 . 9 6  

Warning: The conveyance ratro (upstream conveyance divided by downstrean conveyance) 1 s  less 
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p. 18 
than 0.7 or greater than 1.4. This may indrcate the nerd for additional crass sections. 

warning;   he energy loss was greater than 1.0 Lt 10.3 mi. between the current and previous cross 
section. i his may indicate the need for additional cross sections. 

~ote: ~ulriple critical depths were found at this location. The crlticnl depth with the lowest, valid, 
water surface was used. 

FLOW DISTRIBUTION OUTPUT Profile #Full 

~ e f r  sta ~iaht Sea PIOW ~ r e a  W.P. % con" ~ y d r  D. velocity 
~ f t ~  I~;I ICIEI ~ s q  f t ~  lfti (ft) ift/si 

warning: i he cross-section end points had to be extended vertically far the computed water surface. 
warning:   he conveyance ratio lups~ream conveyance divided by downstream conveyance1 is less 

than 0.7 or greater than 1.4. This may indicate the need for additional cross sections. 
warning:   he energy loss was greater than 1.0 Lt (0.3 ml, between the current and previous cross 

section.  his may indicate the need for additional crass sections. 
mte: ~ultiple critical depths were found at this location. The critzcal depth with the lowest, valid, 

water surface was used. 

CROSS SECTION RIVER: ADOBE DAM 
REACH: A1 RS: 19.54 

INPUT 
~escription: Flow decreased by 100 cfs on ~ u l l  Q.  low has weirrd over to the 

eastbound 101 Freeway lanes 
113 Q=3200 cfs 
213 Qi6400 cfs 
Full 

Q-9500 Cfs 
station  levat ti on Data num= 58 ~ ~ 

sta  lev Sta Elev Sta  lev sta Elev Sta  lev 
9561.38 1312.56 9587.14 1312 9592.68 1311.53 9597.05 1312 9608.61 1312.14 
9624.7 1312 9630.91 1311.01 9636.68 1310 9646.22 1308 9660.87 1308 
9678.63 1309.07 9694 1310 9730.82 1311.39 9770.54 1308 9773.17 1308 

~anning's n values "urn= 3 
sta n val Sta n Val Sta n val 

9161.38 0 3  9836.65 .0210040.89 045 

~ a n k  sta: beft night Lengths: Left Channel Right Coeff Cantr. &pan 
9836.6510040.89 425.35 435.34 450.8 .I 3 

~nerfeccive  low num= 1 
Sta L Sta R Elev 

9561.38 9730.82 1317 
~ e f r  ~ e v e e  Station= 9947.33 Elevatxon= 1310.49 
mocked Obstru~tions nun)= 1 

SCa L Sta R Elev 

CROSS SECTION OUTPUT Profile #I13 

E.G. Elev lft) 
"el Head iftl 
W.S. Elev lftl 
Crit W.S. (it1 

2.53 WE. "-Val. 
1309.67 Reach Len. ifti 
1310.50 Flov Area fsa Ltl 

E.G. ~lope'ift~fti 0.005644 Ares (sq fri 
Q ~otal lcfs) 3200.00 Flow (cfs) 
Top Width lftl 71.20 Tap width (ftl 
"el Total Iftla) 12.77 AVg "el. Iftlsl 
Max Chl Dpth lftl 5.67 Hydr "epth lftl 
Conv. Total icfsl 42595.8 COOY. (cis1 
Length wtd. iftl 436.52 wetted per. lftl 
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Min Ch El Ifti 1 3 0 4 . 0 0  Shear Ilblsq ftl 1 . 2 2  

illpha 1 . 0 0  stream Power (Ibfft si 1 5 . 5 6  

Frcen Lose !ftl 2 . 5 5  Cum volume lacre-£ti 3 4 . 7 0  5 2 . 2 5  1 2 . 5 2  
C h E Loss IftI 0 . 0 9  Cum SA iacresi 9 .  65 14.36 1 0 . 2 1  

Warnina: The velocity head has changed by more than 0 . 5  ft ( 0 . 1 5  mi. Thls may indicate the need for 
additional cross sections. 

warning:   he energy loss greater than 1 0  it 10.3 mi. between the current and previous cross 
sectl~n.  his may lndzcate the need for additional cross sections. 

warning:   he parabolic search method failed to converge on critical depth. The program will try the 
cross section slice/secant method to find critical depth. 

Note: Multiple critrcal depths were found a t  thls location. The crltlcal depth with the lowest, valld, 
water surface waa used 

~ o t e :  program found supercri~ical flow starring at chis cross section 

moss SECTION OWPIPI. Profile l12/3 

E.G. Elev (ft) 1 3 1 2 . 7 6  Element  eft 0s 
Vel Head let1 1 . 9 1  Wt. "-Val. 0.030 

W.S. Elev !ftl 1 3 1 0 . 8 5  Reach Len. ift) 4 2 5 . 3 5  
crif W.S. Ifti 1 3 1 1 . 4 9  Flow Area lsq €ti 102.56  
E.G. slope Iftffti 0 . 0 0 6 8 8 3  Area lsq fti 234.95  
Q Total lcfsl 6400.00  Flow icfP.1 114.54  

Top Width lftl 6 7 9 . 6 5  Tap Width Iftl 160.47  
vel Total (ftfs) 9.20  avg. vel. (itfsi 5 . 0 2  
Max Chl Dpth (ft) 6 . 8 5  Hydr. Depth (LC1 1 . 3 5  
Con". Total (cfs) 77143.2  Conv. lcfsl 6202.0  
bength wed. lfti 4 3 7 . 8 8  Wetted Per. !£ti 7 6 . 0 3  
Min Ch El lfti 1 3 0 4 . 0 0  Shear (Iblsq £ti 0 . 5 8  

Alpha 1 . 4 6  stream power Ilblft sl 2 . 9 1  

Frctn Loss Iftl 2 . 4 4  cum volume (acre-it1 41.66  
c & E LOSS Ifti 0 . 0 9  Cum SA (acres1 1 2 . 4 8  

Channel 
0.020 

435.34  
4 9 7 . 6 5  
4 9 7 . 6 5  

5770.67  
1 9 1 . 2 1  

1 1 . 6 0  
2 . 6 0  

69557.5  
1 9 2 . 8 6  

1.11 

1 2 . 8 6  
8 2 . 0 8  
36 .92  

Right OB 
0 . 0 4 5  

warnmg: Divided flow computcd for this cross~sectlan. 
warning:   he velocity head has changed by more than 0 . 5  ft ( 0 . 1 5  mi. T h ~ s  may indicate the need far 

additional cross sections. 
warning;   he conveyance ratlo lupstream conveyance divided by dovmstream conveyance1 is less 

than 0 . 7  or greater than 1 . 4 .  This may lndlcate the need for additional cross sections. 
warning:   he energy lass was greater than 1.0 ft ( 0 . 3  ml. between the current and previous cross 

section. This may lndicate the need Lor additional cross sections. 
~ote: Multiple critical depths were Lound at this location. l he critical depth with the lowest, valid, 

water surface was used. 

E.G. Elev lfti 1313 6 9  Element  eft 08 channel ~ighf 08 
" 0 7  "-ad f i r >  2 . 2 8  wt, n-val. 0 . 0 3 0  0.020 0 . 0 4 5  . . . . . . . . , - - , 
W.S. Elev lfti 1 3 1 1 . 4 1  i each Len. !fti 4 2 5 . 3 5  4 3 5 . 3 4  450.80  
Crif W.S. (ft) 1 3 1 2 . 1 4  Plow Area (sq LC1 1 5 0 . 6 6  6 0 7 . 0 3  2 9 2 . 1 8  
E G .  Slope (ft/fti 0 . 0 0 7 0 7 9  Area lsq ftl 3 3 1 . 6 9  607.03 2 9 2 . 1 0  
Q Total (cfs) 9500.00  Flow lcfsl 849.63  7950.36  7 0 0 . 0 1  
Top Width lft) 7 6 1 . 2 7  Top Width Ifti 1 9 7 . 8 5  198.55  3 6 4 . 8 7  
"el Total Iftfsi 9 . 0 5  Avg. Vel. (Et/sl 5 . 6 4  13 1 0  2 . 4 0  
Max Chl Dpth let) 7 . 4 1  Hydr Depth (£ti 1 . 5 8  3 . 0 6  0 . 8 0  

con". Total !c€s) 112908.3  COnv lcfs) 1 0 0 9 8 . 0  94490.7 8 3 1 9 . 7  

Length Wtd. (fti 4 3 8 . 3 2  Wetted Per. lfti 9 5 . 7 1  200.17 3 6 4 . 8 8  

Min Ch El Ifti 1 3 0 4 . 0 0  Shear Ilbfsq ftl 0 . 7 0  1.34 0 . 3 5  

~lpha 1 . 7 9  Stream Power (lblft sl 3 . 9 2  1 7 . 5 5  0 . 8 5  
~ r c t n  LOSS Ifti 2 . 2 7  Cumvolume iacre~fti 4 7 . 2 4  1 0 7 . 2 6  3 3 . 0 4  
C h E LOSS Ifti 0 . 1 2  Cum SR (acres1 1 3 . 4 0  37 .58  1 4 . 5 3  

warning: Divided flow computed for this cross-section. 
warnzng: The velocity head has changed by more than 0 . 5  ft (0.15 ml. This may indicate the need for 

additional cross sections. 
warning:   he conveyance ratio (upstream conveyance divided by dovms~rearn conveyance) is less 

than 0 . 7  or greater than 1.4. This may lndicate the nerd for additional cross sections. 
warning:  he energy loss was greater than 1 . 0  ft 10.3 mi. between the current and previous cross 

section. This may indicate the need for additional cross sections. 
mte: ~ultiple critical depths were found at this location.   he critical depth with the lowest, valid, 

water surface was used. 

FLOW DISTRIBUTION OUTPUT Profile #If3 

L ~ £ C  Sta Right Sta  low ~ r e a  W.P. % Con". Hydr D .  velocity 
(ftl lftl lcfsi (sq €ti Iftl lftl Iftfsl 
9904.73  9 9 7 2 . 8 1  7 . 4 7  2 . 3 0  4.93 0 .23  0 . 4 8  3 . 2 5  
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Warning: The velocity head has changed by more than 0 . 5  ft 10.15 m l .  Thls may rnd~cate the need far 
additional cross sections. 

warning:   he energy loss was greater than 1.0 ft 10.3 ml, between the current and previous cross 
section. Thls mav indicate the need for additional cross sections. 

Warning: The parabolic search method failed to converge on critical depth. The program will try the 
cross section slicelsecant method to find critical depth. 

~ote: ~ u l t i ~ l e  critical dcpths were found at this location. =he critical depth with the lowest, valid 
water surface was used. 

~ o t e :  Program found supercritical flow starting at this crass section. 

FLOW DISTRIBUTION OUTPUT l~rofile #2/3 

~ e € t  sta ~ight sta plow ~ r e a  W.P. % con". ~ y d r  D velac~ty 
ift) 1ft) ("Ls! i s q  it) (ft! (ft! (rtlsl 

warning: ~ivided flow computed Lor this cross-section. 
warning:   he velocity head has changed by more than 0.5 ft (0.15 m ) .  This may ~ n d ~ c a t e  the need far 

additional cross sections. 
warning:   he conveyance ratio (upstream conveyance divided by downstream conveyance) is less 

than 0.7 or greater than 1.4. This may lndicate the need for additional cross sections. 
warning:   he energy loss was greater than 1.0 ft (0.3 m!. between the current and previous cross 

section. This may lndicate the need for additional crass sections. 
NOW: ~ultiple critical depths were found at this location. The critical depth with the lowest, valid, 

water surface was used. 

FLOW DISTRIBUTION OUTPIPI' Profile #Full 

 eft Sta Right Sta plow Area W.P. % Conv. ~ y d r  D .  velocity 
1ftl (ft) (cfsl ( S < I  ftl (ftl (€ti 1ft/~! 
9653.14 9744.89 25.55 8.75 14.12 0.27 0.62 2.92 
9744.89 9836.65 824.09 111.91 81.59 8.67 1.74 5.81 

warning: ~ivided flow computed far this cross-section. 
warning:  he velocity head has changed by more rhan 0.5 ft (0.15 m!. This may lndxcate the need for 

additional cross sections. 
warning:  he conveyance ratlo (upstream conveyance divided by downstream conveyance! is less 

rhan 0.7 or greater than 1.4. This may rndicate the need tor additional cross secriozis. 
warning: =he energy loss was greater than 1.0 ft (0.3 ml. between the current and previous cross 

section. =his may indicate the need for additional cross sections. 
~ote: Multiple critical depths were found at this location. The critical depth with the lowest, valid, 

water surface was used. 

CROSS SECTION RIVER: ADOBE DAM 
RELCH: A l  RS: 19.46 

INPUT 
~escription: I13 Q=3200 cfs 
213 Q=6400 cfS 
Full Q-9500 cfS 
Station Elevation Data "urn= 35 

sta  lev sta ilev Sta  lev sta  lev S L ~   lev 
9561.81 1310 9581.46 1309.72 9609.95 1308 9653.32 1308 9696.47 1309 
9730.59 1308 9753.87 1308 9777.15 1308 9837.67 1109 9885.1 1308 
9915.86 1308 9922.79 1308.32 9929.75 1308 9966.35 1306 9984.54 1304 
9995.73 1302 10000 130010013.72 130010020.7 130210028.68 1304 

~anning's n Values numi 3 
Sta n Val Sta n Val Sta n val 

9561.81 .03 9837.67 .0210036.47 ,045 

~ a n k  Sta: Left ~ighf Lengths: LeEt Ch.innel Right Coeff Contr. ~xpan 
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98376710036.47 366.9 3951 549.16 1 .3 
~neffective flow *urn= I 

Sta L Sta R Elev 
9561.81 9696.47 1317 

Blocked Obstructions "urn= 1 
sta L sta R Elev 

9930.5310629.25 1304 

CROSS SECTION OUTPUT Profile #I13 

E.G. Elev ift) 
Vel Head (ftl 
W.S. Elev ift) 
crit W.S. iff) 
E.G. Slope (ftlftl 
Q Total (cfsl 
Top Width lftl 
Vel Total !ft/s) 
Max Chl Dpth !ft) 
Con" Total (cfs) 
Length Wtd. IftJ 
Min Ch El !ft) 
Alpha 
Frctn Loss (ft) 
C & E Lose (EtJ 

Element  eft OB channel ~ight OB 
Wt. n-Val. 0.020 0.045 
Reach Len. (ft) 366.90 395.10 549.16 
Flow Area lsq ftl 238.08 218.71 
Area (sg ft) 238.08 218.71 
Flow !cfsJ 2713.77 486.23 
Top Width lft) 97.20 308.43 
Avq. "el. (Etls) 11.40 2.22 
~ y d r  Depth lftl 
Con" Ic~s) 
Wetted Per. lftl 
Shear iIb/so it1 
Stream Power (Ib/ft s )  12.44 0.71 
Cum Volume !acre-ft) 34.70 49.81 11.39 
Cum SA (acres1 9.65 33 5 1  8.61 

warning:  he velocity head has changed by more than 0.5 ft (0.15 m ) .  This may indicate the need for 
additional cross sections. 

warning: The energy lass was greater than 1.0 ff (0.3 "I). between the current and previous cross 
section. This may indicate the need for add~tional cross sections. 

CROSS SECTION OUTPUT Profile #2/3 

E.G. Elev !ftl 
Vel Head iftl 
W.S. Elev (ftl 
Crlt W.S. (ft) 
E.G. Slope lft/ftl 
Q Total (cfs) 
Top Width lft) 
vel Total (ttls) 
Max Chl Dpth Ifti 
Con". Total (cfsl 
Length Wtd. (ft) 
Min Ch El iftl 
Alpha 
Frctn Lass !ft) 
C & E Loss (ftl 

Element Left 08 
wt, n-Val. 0.030 
Reach Len. Ifti 366.90 
flow Area lsa ft) 49.68 . .  . 
area (sq ft) 90.05 
Flow (=fa) 115.84 
Top Width !ftl 189.44 
Avg. vel. !ft/sI 2.33 
Hydr. Depth iftl 0.46 
Conv. (cfsl 1470.1 
Wetted Per. (ft) 107.59 
Shear (Iblsq €ti 0.18 
stream power (lblft s) 0 . 4 2  
Cum Volume lacre-it) 40.08 
Cum SA lacres) 10.77 

Channel 
0.020 
395.10 
396.14 
39614 
3891.43 
181.80 
9.82 
2.18 

49387.0 
182.24 
0 84 
8.28 
77.61 
35.05 

warning; ~ivided flow computed for this cross~sectian. 
warning:   he velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need for 

additional cross sections. 
warning:  he energy loss was greater than 1.0 ft (0.3 m ) .  between the current and previous cross 

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

CROSS SECTION OUTPUT Profile #Full 

E.G. Elev Ifti 1310.31 Element Left 08 Channel Right OB 
Vel Head !ft) 1.22 Wt. "-Val. 0.030 0.020 0.045 
W.S. Elev Ifti 1309.10 Reach Len. lft) 366.90 39510 549.16 
Crit W.S. Ifti 1309.27 Flow Area (sq it) 107.60 483.08 860.05 
E . G .  Slope Iftlft) 0.006909 Area (sq LC) 190.92 483.08 860.05 
0 Total (cfs) 9500.00 Flow !~fi) 369.56 5384.29 3146.15 
Fop width ift) 814.88 TOP width (it) 245.89 198.80 430.19 
Vel Total ift/s) 6.55 AVg. Vel. ift/s) 3.43 I l l 5  4.36 
Max Chl Dpth (ft) 5.10 Hydl. Depth !it) 0.76 2.43 2.00 
Con". Total icfs) 114288.9 Conv. (cfsl 4445.9 64115.2 45067.7 
Length Wtd. (£ti 425.50 Wetted Per. (ft) 141.22 199.24 430.21 
Min Ch El ILL) 130400 shear !Ib/sq L t )  0.33 1.05 0.86 
Alpha 1.83 Stream Power (lblft s )  1.13 1166 3.76 
~rctn Loss !ft) 3.06 Cum volume !acre-ft) 44.66 101.81 27.07 
c b E Loss Ifti 0.32 Cum SA (acres) 11.23 35.60 10.42 

warning: =he veloczty head has changed by more than 0.5 ft 10.15 m i .  Thls may indicate the need far 
additional cross sections. 

warning:  he energy loss was greater than 1.0 ft 10.3 m ) ,  between t h e  current and previous cross 
section.  his may indicate the need for additional crass iectlons. 
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FLOW DISTRIBUTION OUTPUT Profile #1/3 

 eft Sta Right Sta  low lirea W.P. % Con" Hydr D. velocity 
(ftl (€ti Ic~s) (Sg ftl ifti ILtl (ft/sl 
9903 9 4  9970.20 135.20 26.56 31.00 4.22 0.86 5.09 
9970.20 RB 10036.47 2578.56 211.52 66.61 80.58 3.19 12.19 
10036.47 10234.06 463.57 193.59 197.60 14.49 0.98 2.39 
10234.06 10431.66 22.67 21.12 110.84 0.71 0.23 0.90 

Warnlng:   he velocity head has changed by more than 0.5 ft (0.15 mi This may indicate the need for 
additional cross sections. 

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

FLOW DISTRIBUTION OUTPUT Profile #2/3 

beft Sta Riaht Sta Flow Area W.P. % con". Hydr D. velocity 
~ f t )  crt~ (cis) (sq fti (LL) ifti (rt/si 
9653.76 9745.72 38.80 16.84 37.13 0.61 0.45 2.30 
9 7 4 q  77 9837.67 77.04 32.84 70.41 1.20 0.47 2.35 

warning: mvided flaw computed for this cross-section. 
warning:   he velocity head has changed by more than 0.5 it (0.15 mi This may indicate the need for 

additional cross sections. 
warning:   he energy loss was greater than 1.0 ft 10.3 mi. between the current and previous cross 

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

PLOW DISTRIBUTION OUTPUT Profile Wull 

 eft Sta Right Sta Flow Area W.P. % Con" Hydi D. Velocity 
lftl iftl (cfsl 184 ft1 lftl lfti (ft/sl 

Warning: The velocity head has changed by more than 0.5 Lt (0.15 mi. This may indicate the need for 
additional cross sections. 

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

CROSS SECTION RIVER: ADOBE OiiM 

REaCH: A1 RS: 19.38 

INPUT 
Description: Flow decreased by 100 cfs and 300 cfs for the 2/3 and Full Q 

respectively. Amount of flow in median has split between Model 
ADA1 and m B l  

1/3 Q=3200 CfS 
213 Q=6300 Cfs 
Full 0=9200 cfs 
Station Elevation Data num= 58 

sta  lev sea i lev Sta  lev Sta Elev Sta  lev 
9826.43 1311.89 9849.29 1310.65 9862.88 1308 9887.18 1306.11 9920.1 1306.95 
9981.37 1 3 0  10000 130410009.92 1302 10018.9 130010027.73 1298 
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~anning's n values num= 3 
sta n Val SLa n Val sta n Val 

9 8 2 6 . 4 3  0 4 5  9981.37 0110470.74 0 4 5  

~ a n k  sta:  eft night Lengths: Left channel ~ight caeff contr. Enpan 
9981.3710470.74 366.9 370.12 375.35 1 3 

~neffeccive plow num= 1 
sta L sta R Ele" 

9826.4310470.74 1304 
Blocked Obatructions num= 1 

Sta L Sta R Elev 
9826.4310470.74 1304 

CROSS SECTION OUTPUT Profile #I13 

E.G. Elev (ftl 
Vel Head lfti 
W.S. Elev ift! 
Crlt W.S. iftl 

1306.20 ~lement Left OB Channel ~ight OW 
1.51 Wt. n-Val. 0.010 

1304.69 Reach Len. lftl 366.90 370.12 375.35 
1305.13 Flow Area ( s o  Et! 324.82 - - - ~  ~ . . 

E.G. Slope (ftlftl 0.007243 Area (sq ftl 324.82 
Q Total icfsi 3200.00 Flow (cfsl 3200.00 
Top Width ift) 472.27 TOP Width (ft! 472.27 
"el ~otal (ftlsl 9.85 Avg. Vel. (ftlsl 9.85 
Max Chl Dpth lft! 0.69 Hydr. Depth (£ti 0.69 
con" Total (cfs) 37599.8 con" icfsl 37599.8 
~ength Wtd. (ftl 370.12 Wetted Per. (fti 472.40 
Min Ch El lft) 1304.00 Shear ilblsq ftl 0.31 

Alpha 1.00 Streampower (lblftsl 3.06 
Frctn Loss ifti 2.93 Cum Volume (acre-ft! 34.70 47.25 10.01 
C & E LO88 ifti 0.06 Cum SR (acres! 9.65 30.93 6.67 

warning:  he energy loss was greater than 1.0 It 10.3 m), between the currrnt and previous cross 
section. This may indicate the need for additional cross sections. 

CROSS SECTION OUTPUT Profile #2/3 

E . G .  Elev (ft) 
Vel Head (ftl 
W.S. Elev lftl 
crit W.S. (ftl 
E.G. Slope (ftlftl 
Q Total icrs1 
Top Width Iftl 
ve1 Total (ftlsl 
Max Chl Dpth iftl 
Conv. Total icfsl 
Length Wtd. iftl 
Min Ch El (Ltl 
Alpha 
Frctn LOSS (ftl 
C & E LOSS (ft) 

Element Left OB Channel Right OB 
Wt. n-Val. 0.010 0.045 
Reach Len. Iff) 366.90 370.12 375.35 
Flow Area (sq ftl 552.72 0.77 
Area (sq €ti 552.72 0 77 
Flow (cfsl 6299.74 0.26 
Top Width lftl 478.55 13.48 
Ava. Vel, ift/s) 11.40 0.34 
~ y d r .  ~ e p t h  lftl 
con". (crsl 
Wetted Per. lft) 
Shear ilblso ftl 
stream Power ilblft sl 3.99 0.01 
Cum Volume (acre-ftl 39.70 73.11 15.63 
Cum SA (acres) 9.98 32.06 7.14 

Warning: Divided flow computed for this cl-osssection. 
warning:   he velocity head has changed by more than 0.5 fr (0.15 mi. ~ h l s  may indlcate the need for 

additional cross sections. 
warning;  he energy loss was greater than 1.0 fr (0.3 m ) ,  between the current and previous cross 

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

CROSS SECTION OUTPUT Profile #Full 

E.G. Elev lftl 
Vel Head (ft! 
W.S. Elev iftl 
crit W.S. ifti 

1307.97 Element ~ e f e  OB channel ~ight 08 
2.42 WC. "-Val. 0010 0.045 

1305.55 Reach Len, lftl 366.90 370.12 375.35 
1306.28 Flow Area (so ftl 735.63 14.45 . . 

E.G: slope (ft/fti 0.004041 Area ( 5 4  ft! 735.63 14.45 
Q rota1 ~ C ~ S I  9zon.00 FIOW icfsi 
Top Width (ftl 542.04 Tap Width Ifti 
"el ~otal iftlsi 12.27 ~ v o .  vel. ifrlsl ~~ ~~ . . .  . . 
Max Chl Doth iftl 1.55 Xydr. O e m h  (ftl 
Conv ~otal lcfs! 144723.4 ~ b n v  icisl 344535.5 187.9 
~engrh Wtd. (ft) Wetted Per. (ELI 483.82 58.52 
Min Ch El ifti 1304.00 Shear Ilblsq ft! 0.38 0.06 
Al~ha 1.04 Stream Power (lblft sl 4.79 0.05 
~ r c t n  boss lftl 2.22 Cum Volume (acre-£ti 43 8 6  96.28 21.56 
C & E LOSS (ftl 0 1 2  Cum SA (acres1 10.19 32.50 7.34 

Warning: Divided flow computed for thls crass-section 

Adobe Dam 
Spillway Delineafion Study 
FCD 98-32 

Hoskin Engineering Consultants, Inc. 
DEl Professional Services 

June 2001 



MODEL ALlAJ 
p.24 

warning:  he velocity head has changed by mare than 0.5 ft (0.15 m ) .  This may indicate the nerd for 
additional crass sections. 

warning:   he energy loss was greater than 1.0 it (0.3 mi. between the current and previous cross 
section.  his may lndzcate the need far additional crass secrlons. 

FLOW DISTRIBUTION OUTPUT Profile #1/3 

Left Sta Right Sta Flow Area W.P. % Con" Hydr D. Velocity 
(£ti (ft) 1~1.1 Isqftl ifti (ftl Ift/Si 

warning:   he energy lass was greater than 1.0 it 10.3 ml. between the current and previous cross 
section. This may lndlcate the need for additional cross sections. 

FLOW DISTRIBUTION OUTPUT Profile #2/3 

 eft sta ~ight Sta  low nrea W.P. * can" ~ y d r  D. velocity 
!fri !€ti icfsl lea ft! !ftl (ftl iftlsi 

warning: Divided flow computed for this cross-section. 
warning:   he velocity head has changed by more than 0.5 €t 10.15 ml. Thls may indicate the need for 

additional cross sections. 
warning; ~h~ energy loss was greater than 1.0 ft 10.3 m ) .  between the Current and previous cross 

section. =his may lndlcate the need for additional cross sections. 

FLOW DISTRIBUTION OUTPUT Profile #Full 

Left ~ t a  Right Sta Flow Area W.P. %Conv. HydrD. Velocity 
(ft) (ft) lcfsl (sq it1 Ifti lft) (ff/81 
LB 9981.37 10144.49 2891.39 235.80 159.05 31.47 1.48 12.18 

Warning: Divided flow computed for this cross-secrlon. 
Warning:   he velocity head has changed by more than 0.5 ft (0.15 ml. T h ~ s  may indlcate the need for 

additional cross sections. 
warning:   he energy loss was greater than 1.0 it (0.3 m ) ,  between the current and previous cross 

section. This may lndicate the need for additional crass sections. 

CROSS SECTION 
REACH: A1 

RIVER: irOOBE DAM 
RS: 19.31 

INPUT 
Description: 113 Q=3200 cfs 
213 Q-6300 cf9 
Full 019200 cfs 
station Elevation Data num= 20 

sta Elev Sta Elev Sta EleV Sta Elev Sta Elev 
9868.19 1314 9878.78 1312 9887.01 1310.65 9894.45 1308 9901.98 1306 
9930.56 1304 9938.72 1303.2 9998.53 1304 10000 1304.1510049.68 1304 

Manningls n Values nu,"= 3 
sta n "a1 Sta n val Sta n Val 

9868.19 ,045 9868.19 ,04511046-53 ,045 

~ a n k  sta:  eft ~ight ~engths:  eft channel ~ight coeff contr. Expan 
98681911046.53 380.43 385.3 461.83 1 . 3  

CROSS SECTION OUTPUT Profile #I13 

E.G. Elev ift) 
Vel ~ e a d  (€ti 
W.S. Elev (ftl 
Crl* W . S .  lftl 

1304.94 Element ~ e f ~  OB Channel ~ight 08 
0.34 wt. n ~ v a l .  0.045 

1304.60  each   en. lftl 380.43 385.30 461.83 
1304.54 Flow Area iso ft! 680.96 ~- ~. . 

E.G. Slone lft/ftl 0.026686 Area lsq ftl 
Q Total ic€sl 3200.00 Flow lc£sl 
Top Width lit1 837.37 Top Wldth (EL) 
Vel Total lftls) 4.70 nvg. vel. i~i/sl 
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Max Chl Dpth lft) 1.73 Hydr. Depth Ifti 0.81 
Conv. Total lcfsi 19588.7 Con" lcfs) 19588.7 
Length Wrd. ift! 385.30 Wetted Per. lit) 837.46 
Min Ch El lft! 1302.81 Shear llb/sq it) 1.35 
Alpha l o o  stream Power lIb/ft sl  6.37 
Frctn Loss lftl 1.98 Cum volume (acre-€ti 34.70 42.98 10.01 
c & E LOSS Ifti 0.09 Cum SA (acres) 9.65 25.37 6.67 

Warning: =he conveyance ratio (upstream conveyance divided by downstream canveyancc) is less 
than 0.7 or greater than 1.4. ~ h l s  may indicate the need far addztional cross sections. 

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

Note: ~ydraulic jump has occurred between this cross secr lon  and the previous upstream secflon. 

CROSS SECTION OUTPUT Profile #2/3 

E.G. Elev lft) 1305.59 Element Left 08 Channel Right 08 
vel Head Ifti 0.61 WC. n~val. 0.045 
W.S. Elev Iff) 1304.98 Reach Len. Ifti 380.43 385.30 461.83 
Crit W.S. lft) 1304.98 Flow Area lsq ft) 1008.58 
E.G. Slope lft/fti 0.029069 Area lsq ft) 1008.58 
Q Total (cfsl 6300.00 Flow lcfl) 6300.00 
Top Width IEtl 862.88 Top Width lftl 862.88 
Vel Total Ift/s) 6.25 Avg. Vel. (ft/s) 6.25 
Max Chl Dpth ILtI 2.11 Hydr. Depth lft) 1.17 
Conv. Total lcfsi 36951.1 Conv, lcfsl 36951.1 
Length Wtd. lftl 385.29 Wetted Per. lftl 862.99 
Min Ch El lft) 1302.87 Shear llb/sq ft) 2.12 

1.00 Stream Power llb/ft s )  13.25 
1.23 Cum volume lacre-ftl 39.10 66.67 15.62 
0.16 Cum SA (acres) 9.98 26.36 7.08 

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

Warning: The velocity head has changed by more than 0.5 ft 10.15 ml. This may indxcate the need for 
additional cross sections. 

Warning:  he conveyance ratio (upstream conveyance divided by downstream conveyance1 is less 
than 0.7 or greater than 1.4.  his may xndicate the need for additlonal cross sections. 

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

warning: ~uring the etandard step iterations, when the assumed water surface was set equal to critical 
depth. the calculated water surface came back below crltical depth. This ~ndicates that there 
ie not a valid subcritical answer. The program defaulted to critical depth. 

CROSS SECTION OLITPUT Profile #Full 

E.G. Elev lftl 1306.09 Element  eft OB Channel ~lqht 08 
Vel Head lft) 
W.S. Elev lft) 
crit W.S. lft) 
E.G. Slope (ft/ftl 
Q Total lcfs) 
Top Width lft) 
Vel Total lft/sl 
Max Chl Dpth lft) 
Conv. Total lcfs) 
Length Wtd. (€ti 
Min Ch El lft) 
Alpha 
FICZn LOSS (ft) 
C h E Loss lft) 

0.75 Wt. n-Val. 
1305.34  each   en. (fri 
1305.34 Flaw Area lsq it) 
0.025877 Area lsa ft) 
9200.00 Flow 1cfs1 
886.84 Top Width lft) 
s.9n ~ v g .  "el. (ft/s) 
2.47 H~dr. DeOth lftl 

57191.0 Cbnu. (cis) 
385.29 wetted per. lfri 
1302.87 Shear (lb/sq £ti 

1.00 stream Power llb/ft s )  
0.99 CumVolurne [acre-fti 
0.20 Cum SA (acres) 

Warning: The energy equation could not be balanced wrthxn the specified numher of ~~eraiions.   he 
program selected the water surface that had the least amount of error between computed 
and assumed values. 

Warning: The velocity head has changed by more thin 0.5 it 10.15 mi 'rhls may indicate the need for 
additional cross sections. 

warning:   he conveyance r a t l o  (upstream conveyance divided by downstream conveyance) is less 
than 0.7 or greater than 1.4. This may indicate the need for additional cross sections. 

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

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

FLOW DISTRIBUTION OVI'PUT Profile #1/3 

Adobe Dam 
Spillway Delineation Study 
FCD 98-32 

Hoskin Engineering Consultants, Inc. 
DEI Professionrrl Services 

June 2001 



 eft sta ~ight sta €low Area W.P. % con" ~ y d r  D. velocity 
ifti ifti (cfsl (sq ft) lftl lftl iftlrl 

LB 9868.19 10260.97 894.31 222.88 339.00 27.95 0.66 4.01 
10260.97 10653.75 1934.39 3'75.57 392.78 60.45 0.96 5.15 

warning: The conveyance ratlo iupstream conveyance divided by downstream conveyance1 is less 
than 0.7 or greater than 1.4. This may indlcate the need for additional crass sectlons. 

warning: The energy loss was greater than 1.0 ft (0.3 ml. between the current and previous cross 
section.  his may lndicate the need for additional cross sections. 

~ o t e :  Hydraulic jump has occurred between this cross section and the previous upstream section. 

FLOW DISTRIB~ION OUTPUT Profile #2i3 

beEt Sta ~ight sta  low area W.P. 9 can". ~ y d r  D. velocity 
!€tl !ftl !cfsl isq ftl iftl (ftl iftlsi 
LB 9868.19 10260.97 2014.24 354.56 344.52 31.97 1.03 5.68 

warning:  he energy equation could not be halanced wlthin the specified number of iterations. The 
program selected the water surface that had the least amount of error between computed 
and assumed values. 

warning:   he velocity head has changed by more than 0.5 ft (0.15 ml. This may indrcate the need for 
additional cross sections. 

warning: The conveyance ratio iupstream conveyance divided by downstream conveyance1 is less 
than 0.7 or greater than 1.4. This may lndicate the need for additional cross sections. 

warning: The energy loss was greater than 1.0 ft (0.3 ml. between the current and previous cross 
section. This may indicate the need far additional cross sections. 

warning: nuring the standard step iterations, when the assumed water surface was set equal to critical 
depth, the calculated water surface came back below critical depth.  his indicates that there 
is not a valid subcrltical answer.  he program defaulted to crltical depth. 

PLOW DISTRIBUTION OUTPUT Profile #Full 

Left Sta Right Sta plow Area w.P. P Canv. ~ y d r  D .  Velocity 
lftl !ftl (cfsl !SQ ftl (ftl (ftl !ft/~i 

LB 9868.19 10260.97 3121.50 480.16 249.71 33.93 1.37 6-50 
10260.97 10653.75 5022.32 659.10 392.78 54.59 1.70 7.51 
10653.75 RB 11046.53 1056.18 175.97 144.46 11.48 1.22 6.00 

warning:  he energy equation could not be halanced within the specifzed number of iterations.   he 
program selected the water surface that had the least amount of error between computed 
and assumed values. 

warning: The velocity head has changed by more than 0.5 ft (0.15 mi. This may indrcate the need for 
additional cross sections. 

warning: The conveyance ratio (upstream cohveyance divided by downstream conveyance) 2 s  less 
than 0.7 or greater than 1.4. This may indicate the need for additional cross sections. 

warning:   he energy loss was greater than 1.0 ft (0.3 mi. between the current and previous cross 
section. This may indicate the need for additional cross sectlons. 

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

CROSS SECTION RIVER: ADOBE DAM 
REACH: A1 RS: 19.24 

INPUT 
Description: 113 Q=3200 cfs 
213 Q=6300 cEs 
Full 0-9200 cfs 
station Elevation ~ a t a  mum= 16 

Sta  lev Sta Elev Sta  lev ~ t a   lev Sra =lev 
9918.57 1306 9927.24 1304 9941.94 1302 lo000 13018110034.53 1302 
10180.31 1302.5610237.86 130210498.61 lFOOR610684.23 1300.821082981 i?"O.R4 

Manning's n Values "urn= 3 
Sta n Val Sta n Val Sta n "a1 

9918.57 0 4 5  9941.94 04511358.54 ,045 

Bank Sta: Left Right Lengths: L e f t  Chnnnel ~ight coeff contr. ~xpan. 
99419411358.54 239.59 293.19 277.42 -1 3 

cnoss SECTION OUTPUT Prafxle U1/3 
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E.G. Elev (ft) 1302 .87 Element 
vel ~ e a d  (£ti 0.05 Wt. n-Val. 
W.S. Elev ift! 1302.81 Reach Len. Iftl 

Channel Right 08 
0.045 

293.59 2 7 7 . 4 2  
~ . .  

Crit W.S. lft)  low ~ r e a  (sq ft) 
E.G. Slope (ft/€ti 0.002117 Area isq ftl 
Q Total (cfs) 3200.00 Flow lcfsl 
Top Width Ifti 1265.20 Top Width (it) 
vel Total (ft/sl 1.86 AVO. "el. (ftlsl 
Max Chi Dpth (ft) 1.99 ~ y d r .  Depth Ifti 
ConY. Total Icfs) 69548.2 Conv. (cfsl 
Length Wtd. iftl 291.96 wetted Per. (ft) 
Min Ch El (ft) 1300.82 Shear (Ib/sq ft) 
Alpha 1.00 stream Power (lb/Lt s) 
Frctn LOSS (€ti 0.02 Cum Volume (acre-€ti 
C h E LDSB (Lt) 0.01 Cum SA (acres) 

warning:   he conveyance ratlo (upstream conveyance divided by downstream conveyance) is less 
than 0.7 or greater than 1.4.  his may indicate the need for additional cross sections. 

CROSS SECTION OUTPUT Profile #2/3 

E.G. Elev (ftl 
Vel Head (ft) 
W.S. Elev (ftl 
Crit W.S. (ftl 

~lement Left OB Channel Rlght 08 
Wt. "-Val. 0.045 0.045 
Reach Len. (ft) 239.59 293.59 277.42 
Flow area isq ftl 13.46 3107.95 
Area (sq ftl 13.46 3107.95 
Flow (c~s) 14.51 6285.49 
Top Width (ftl 14.06 1276.05 
~ v g .  vel. (ftls) 1.08 2.02 
Hydr Depth lft) 0.96 2.44 
Conv. (cfs) 428.8 185770.5 
wetred Per. (ft) 14-19 1216.13 
Shear (lb/sq ftl 0.07 0.17 
stream power (lb/Et s )  0.07 0.35 
cum volume (acre-ft) 39.64 48.47 15.62 
Cum SA (acres) 9.91 16.90 7.08 

E.G. Slope (ft/ft) 
Q Total icfs) 
Top Width ILt1 
vel Total i€t/si 
Man Chl Dpth (Lt) 
Con" Total icfs) 
Length Wtd. (ft) 
Mi" Ch El ift) 
Alpha 
Frctn Loss Ifti 
C & E Loss Ifti 

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

~ o t e :  ~~draulic jump has occurred between this cross section and the previous upstream section 

CROSS SECTION OUTPUT Profile #Full 

E.G. Elev let) 1304.84 
Vel Head lit) 0.07 

Element 
WC. n-Val. 
Beach Len. (LEI 
Flow Area ( s q  it) 
Area (sq ft) 
Flow ( C ~ S )  
Tap Width (Et) 
avg. Vel. (Lt/s) 
Xydr. Depth ifti 
Con". (cfs) 
Wetted Per. ift) 
shear (lblsq ft1 
stream Power (Ib/ft s) 
cum volume (acre-ft) 
Cum SA (acres) 

Channel Right OE 
0.045 

W.S. Elev (Lt) 1304.77 
Crit W.S. (ftl 1302.62 
E.G. 9lope (ftlft) 0.000903 
0 Total lcfsl 9200.00 
Tap width ift) 1312.29 
Vel Total (ftls) 2.17 
Max Chl Dpth Ifti 3.95 
CODY. Total (cfs) 306086.1 
Length Wtd. (ft) 290.33 
Min Ch El Iff1 1300.82 
alpha 1.00 
Frctn Loss Ifti 0.02 
C & E LOSS Ifti 0.02 

warning:  he conveyance ratio (upstream conveyance dlvided by downstream conveyance) is less 
than 0.7 or greater than 1.4. This may indlcate the nerd tor additional cross sections. 

~ote: ~ydraulic jump has occurred between rhls cross section and the previous upstream section 

FLOW DISTRIBUTION OUTPUT Profile #I13 

Left Sta Right Sta Flaw Area W.P. %Con". Hydru. Velocity 
(ft) (ft) (Cis) (5q Lt! iftl (€ti Ift/s) 
9934.15 9941.94 2.02 2.43 6.04 0.06 0.41 0.83 
LB 9941.94 10414.14 519.18 404.03 472.21 16.22 0.86 1.29 

warning:  he conveyance ratio (upstream conveyance divided by downstream conveyance) is less 
than 0.7 or greater than 1.4. This may rndicate the need t o r  additional cross sections 
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FLOW DISTRIBUTION OUTPUT Profile #2/3 

Left Sta Right Sta Flow Area W.P. 8 Con" Hydr D. velacit~ 
(£ti ifti I C ~ S I   IS^ ftl ifti ifti ift/~i 
9926.36 9934.15 1.48 2.68 6.33 0.02 0.43 0.55 
9934.11 9941.94 13.03 10.78 7.86 0.21 1.38 1.21 

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

Note: Hydraulic jump has occurred between this cross section and the previous upstream section 

FLOW DISTRIBUTION OUTPUT Profile #Full 

Left sta Right Sta Flow Area W.P. % Con". Hydr D. Velocity 
ift) (ft) ICFSI  IS^ rt) IFCI ifti (rtfs) 
9918.57 9926.36 0.26 0.70 2.52 0.00 0.28 0.37 

warning:   he conveyance ratio (ugstream conveyance divided by downstream conveyance) is less 
than 0.7 or greater than 1.4. This may lndicate the need far additzonal cross sectlane. 

~ o t e :  ~ydraulic jump has occurred between this crass section and the previous upstream section 

CROSS SECTION RIVER: ADOBE DAM 
REACH: A1 RS: 19.18 

INPUT 
Description: 1/3 Q=3200 cfs 
2/3 Q=6300 cf9 
Full 0.9200 dfs 
station  levat ti on ~ a t a  num= 12 

sta  lev sta Elev sta  lev Sta  lev sta  lev 
9612.97 1302.2 10000 1301110428.39 130010713.05 1299.6511065.61 1299.2 

~anning'e n values "urn= 3 
Sta n val sta n Val Sta n val 

9612.97 -016 10000 .01611696.56 ,016 

Bank Sta: Left Right Lengths: Left Channel Bight Coeff Contr. Expan. 
1000011696.56 122 122 122 .I 3 

CROSS SECTION OUTPUT Profile R113 

E.G. ~ 1 e v  lfti 1302.84 Element 
Ye1 Head (ftl 0.01 Wt. "-Val 

Left OB Channel Right OB 
0.016 0.016 

W.S. Elev lft) 1302.83 Reach Len. iftl 122 .OO 122.00 122.00 
Crit W.S. iftl plow area (sq ftl 456.69 4132.92 
E.G. Slope lft/€tl 0.000016 Area (sq LC1 456.69 4132.92 
Q Total (cfsi 3200.00 Flow (Cfsl 191.22 3008.78 
Top Width Ifti 1917.20 Top Wldth (ftl 387.03 1530.17 
vel  ~ocal ift/sl 0.70 avg. Vel. Iftfsl 0.42 0.73 
Max Chl Dpth (ftl 3.63 Hydr. Depth (ftl 1.18 2.70 
Con" Total lcfsl 791708.5 Con.,. lcfsl 47309.3 744399.2 
Length wtd. (€ti Wetted Per, lftl 387.66 1530.20 
Min Ch ~l (ftl Izss.20 shear (Ibfsq ftl 0 0 0  0 0 0  
alpha 1.05 Stream power Ilblft sl 0.00 0.00 
F r c t n  Loss (ftj cum volume (acre-ftj 3 J . a 3  12.69 10.01 
C & E LOSS lft) cum SA lacresl 8.54 6.69 6.67 

Warning: The cross-section end points had to he extended vertically for the computed water surface. 
Warning; The velocity head has changed by m o r e  than 0.5 ft ( 0 . 1 5  mi. This may indicate the need for 

addltional crass sections. 
Warning: The conveyance ratlo (upstream conveyance divided by downstream conveyancel is less 

than 0.7 or greater than 1.4. T h l s  may lndicate the need for addltional cross sections. 
Warning: Durlng the standard step calculations, the final energy answer that was computed is less than 

the downstream energy. This is not phys~cally possible. Please check your data. 
Note: The user has entered a known water surface elevation at thrs crass section. 

CROSS SECTION OUTPUT Profile #2/3 
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E.G. Elev lftl 1303.94 Element ~ e f r  OB Channel Right 08 
Vel Head lftl 0.01 Wt. "-Val. 0.016 0.016 
W.S. Elev iftl 1303.93 Reach Len. (ELI 122.00 122 0 0  122.00 
crit W.S. (ft) 
E.G. Slope lft/ftl 
Q Total lcfsl 
Top width lit1 
vel rota1 lfr/s) 
Max Chl Dpth lftl 
Conv. Total lcfsl 
Length Wtd. lftl 
Min Ch El IftI 
Alpha 
Frctn Loss Ift) 
C L E LOSS lft) 

Flow Area lsq €ti 882.46 5857.22 
0.000019 Area (sq ftl 882.46 5857.22 
6300.00 Flow Icfsl 625.02 5674.98 
1999.72 Top Width ift) 387.03 1612.69 

0.93 AVg "el, i€f/sl 0.71 0.97 
4.73 Hydr. Depth lft) 2.28 3.63 

1426801.6 Con". (cfs) 141511.5 1285250.1 
Wetted Per. lftl 388.76 1612.72 

1299.20 shear llb/sq ftl 0 0 0  0 0 0  
1.02 stream Power Ilblft sl 0.00 0.00 

Cum Volume lacre-ftl 37.17 18.26 15.62 
Cum SA (acres) 8.81 7.16 7.08 

warning:  he cross-section end points had to be extended vertically for the computed water surface. 
warning:  he velocity head has changed by more than 0.5 ft (0.15 ml.  his may indicate the need for 

additional cross sectlons. 
warning: =he conveyance ratio (upstream conveyance divided by downsrream conveyance1 is less 

than 0.7 or greater than 1.4. This may indicate the need for additional cross sections. 
Warning: During the standard step calculations, the final energy answer that was computed is less than 

the downstream energy. This is not physically possible. please check your data. 
Note: The user has entered a known water surface elevation at thls crass section. 

CROSS SECTION OUTPUT Profile #Ful 

E.G. Elev lftl 1304.81 
Vel Head lit1 0.02 
W.S. Elev ILL) 1304.79 
crit W.S. (€ti 
E.G. Slope lft/ft) 0.000020 
Q Total lcfs) 9200.00 
Top Width lftl 2023.15 
"el Total lftls) 1.09 
Max Chl Dpth lftl 5.59 
Con" Total lcfsl 2059893.9 
Length Wtd. lft) 
Min Ch El lftl 1299.20 
Alpha 1.02 
Frctn Loss lftl 
C & E Loss lftl 

Element 
wt, n-val 
Reach Len. (ft) 
Flow Area lsq ftl 
~ r e a  isq rrl 
Flow lcfsl 
Top Width lftl 
nvg. V ~ I .  lft/sl 
xydr. mpth lfrl 
Con". (~£9) 
Wetted Per. IfCI 
shear llb/sq ftl 
stream Power (Ib/ft s) 
Cum Volume lacre-ft) 
Cum SA (acres) 

Lefr OB Channel Riaht 08 

warning:   he cross-section end points had to be extended vertically for the computed water sureace. 
warning; =he velocity head has changed by more than 0.5 ft (0.15 ml. This may indicate the need for 

additional cross sections. 
warning: The conveyance ratio (upstream conveyance dlvided by downsrream conveyance) 1 s  less 

than 0.7 or greater than 1.4. This may indzcate the need for addztional cross sections. 
warning: During the standard step calculations, t h e  final energy answer that was computed is less than 

the downstream energy. This is not physically possible. Please check your data. 
N O L ~ :  The user has entered a known water surface elevation at r h l s  crass section. 

FLOW DISTRIB~ION OUTPUT Profile #1/3 

Left Sta Right sta Flow Area W.P. % Con". Hydr D. Velocity 
lft) lft) lcfsl lsq fti lftl lftl Iftls) 
9612.97 9741.98 33.01 104.93 129.64 1.03 0.81 0.31 

warning:   he crass-section end points had to be extended vertically for the computed water surface. 
warning:   he velocity head has changed by mare t h a n  0.5 ft 10.15 m ) .   his may indicate the need for 

additional cross sectlons. 
Warning: The conveyance ratlo lupstream conveyance divided by downstream conveyance) is less 

than 0.7 or greater than 1 . 4 .  This may indicate the need for addlrional crors sections. 
warning: During the standard step calculat~ons, the final energy answer that was computed is less than 

the downstream energy. This is not physically possible. Please check your data. 
Note: The user has entered a known water surface elevation at rhls cross section. 

FLOW DISTRIBUTION OUTPUT Proflle #2/3 

Left Sta Right Sta Flow Area W.P. % Con" Xydr D. YelociLy 
lftl let1 lcfsl lsq fr) lft) lftl Iftls) 
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warning:   he cross-section end points had to be extended vertically for the computed water surface. 
warning:   he velocity head has changed by tnore than 0.5 ft 10.15 mi. Thls may indicate the need for 

additional cross sections. 
warning:   he conveyance ratio (upstream conveyance divided by downstream conveyance1 is less 

than 0.7 or greater than 1.4. This may indlcate the need far additlonal cross sections. 
warning: ~uring the standard step calculations, the final energy answer that was computed is less than 

the downstream energy.  his is not phys>cally possible. Please check your data. 
NOW:   he user has entered a known water surface elevation at this cross section. 

FLOW DISTRIBUTION OUTPUT Profile #Pull 

Left Sta Right Sta Flow Area W.P. COD" Hydr D. Velocity 
lfti lfti lcfsl 1sq €ti lftl lftl lftIs1 
9612.97 9741.98 287.39 317.80 131.60 3.12 2.77 0.80 
9741.98 9870.99 358.18 405.10 129.01 3.89 3.14 0.88 

warning:   he cross-section end paints had to be extended vertically f o r  the computed water surface. 
Warnina: The velocitv head has chanoed hv more than 0.5 ft 10.15 ml. Thls may rndicate the need for - .  

additional cross sections. 
warning:   he conveyance ratio lupstream conveyance divided by domstream conveyance! i s  less 

than 0.7 or greater than 1.4. This may indicate the need for additional cross sections. 
warning: ~uring the standard step calculations. the final energy answer that was computed is less than 

the downstream energy.   his is not physically poss~ble. Please check your data. 
~ote:   he user has entered a known water surface elevation at this cross section. 

CROSS SECTION 
REACH: A1 

RIVER: AEOBE DAM 
R S :  19-16 

INPUT 
Description: Flow decreased by 1900. 4000, and 5900 cfs far the 1/3. 213 and 

Full Q respectively. The flow is split between the flow entering 
the Arrowhead Subdivison, flow traveling south on 51st Avenue and 
the flow continuing west along Beardsley Road. 

213 Q=2300 Cfs 
Pull Q=3300 c t s  
station  levat ti on ~ a t a  num= 17 

sta  lev ~ t a  Elev Sta Elev Sta Elev Sta Elev 

Mannlng'a n values "urn= 3 
Sta n val S t a  n V a l  Sta n val 

9928.21 ,033 9979.45 .01610017.49 ,045 

~ank Sta: Left Right 
9979.4110017.49 

CROSS SECTION OUTPlll 

E.G. Elev lftl 
Vel Head lftl 
W.S. Elev lftl 
Crlt W S ,  Ifti 
E.G. Slope lft/fti 
Q Total fcfsl 
Too Width lft) 
vei Total ift/si 
Max Chl Dpth lft) 
Con". Total lcfsl 
Length Wtd. lftl 
Min Ch El (ft! 
Alplla 

Lengths: Left Channel R~ght Coeff Contr. 
400.63 400.63 400.63 I 

1302.97 Element Left 08 
0.80 W L ,  " - V a l .  0.033 

130217 Reach Len. lftl 400.63 
1302.17 Flow Area lsq ft! lR. 18 
0.004664 Area lsq ftl 18.18 
1300.00 Elow 1"fsl 49.79 
164.90 Top width lftl 21.49 
4.81 Avg. Vel. lf~/sl 2.74 
2.70 ~ y d r  Depth (€ti 0.85 

19036.3 Con" Icfsi 729.2 
400.63 wetted per. (fti 21.62 
129982 shear llb/sq fti 0.24 

2.24 Stream Power (Ib/ft s )  0.67 

Channel 
0.016 
400.63 

Right OB 
0.045 
400.63 
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warnlng: The velocity head has changed by more then 0.5 ft (0.15 m i .  Thls may indicate the need for 
additional cross sections. 

warning:   he conveyance ratlo (upstream conveyance divided by downstream conveyance! is less 
than 0.7 or greater than 1.4.   his may indicate the need for additional cross sections. 

warning:   he energy loss was greater rhan 1.0 fi 10.3 m ) .  between the c u r r e n t  and previous cross 
section.   his may rndlcate the need for additional cross sections. 

warning: ~uring the standard step iterations, when the assumed water surface was set equal to crit~cal 
depth, the calculated water surface came back below critical depth. This indicates ?hat there 
is not a valid subcritrcal answer. The program defaulted to critical depth. 

FLOW DISTRIBLTION OUTPUT Profile 8213 

 eft sta ~ight sta PIOW ~ r e a  W P .  % con". ~ y d r  D. velocity 
(ft! ILt) lcfsl (sq ft) ift! Ifti Iftl*) 
9945 2 9  9962.37 13.92 6.18 8.54 0.61 0.73 2.25 

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

Warning; The velocity head has changed by more than 0.5 ft (0.15 m!. This may indicate the need for 
additional cross sections. 

xarning:   he conveyance ratio (upstream conveyance divided by dormseream conveyance) is less 
than 0.7 or greater rhan 1.4. This may indicate the need for additional cross sections. 

FLOW DISTRIBUTION OUTPUT Profile #Full 

Left Sta Right Sfa Flow Area W.P. % Can". Hydr D .  Velocity 
(ft) lft) (cfs) (sq ft! ift) (ft! (itla) 
9 9 4 5 . 2 9  9962.37 61.61 25.95 16.39 1.87 1.61 2.37 

warning: '?he conveyance ratio (upstream conveyance divided by downstream conveyance1 is less 
than 0.7 or greater than 1.4.  his may indicate the nerd for additional cross sections 

CROSS SECTION RIVER: ADOBE DAM 
REACH: A1 RS: 19.08 

INPUT 
Description: 113 Q=1300 cfs 
2/3 Q=2300 cfs 
Full Q=3300 cfS 
Station   leva ti on Data num= 13 

Sta Elev Sta Elrv Sta Elev Sta Elev SEa 
9913.63 1310 9918.39 1308 9923.78 1306 9929.41 1304 9936.12 
9944.13 1300 9986.69 1298.91 10000 12989410015.44 1298.5410041.74 
10065.19 1297.4310086.53 129810086.53 1304.5 

~anning's n values num= 3 
sta n val sta n val Sta n Val 

9913.63 033 9944.13 0161001544 ,045 

~ a n k  sta:  eft ~ight I.engrhs: Left Channel ~ight coeff contr. 
9944.1310015.44 400.63 400.63 400.63 .1 

CROSS SECTION OUTPUT Profilc 8113 

E.G. Elev (ftl 1301.58 Element  eft 08 
vel Head (LC! 0.24 Wt. n-Val. 0.033 
W.S. Elev lft) 1301.33 Reach Len. Ifti 400.63 
Crit W.S. lft) 1299.92 Flow Area (sq fti 3.57 
E.G. Slope (ft/f~! 0.000998 Area (sq EL) 3.57 
Q Total lcfsl 1300.00 Flow Icfs! 3.80 

Channel Right OB 
0.016 0 . 0 4 1  

400.63 400.63 
152 1 4  242.73 
152.14 242.73 
739.51 556.69 

Top width Ift! 147.75 TOP Width lftl 
Vel Total (ftls! 3.26 Aug. Vel. Iftlsi 
Max Chl Dpth (ft) 3.90 Hydr. Depth (ft) 
Conv. Total (cfs) 41154.7 Con". icfs! 
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Length Wtd. (ftl 400.63 Wetted p e r .  (it1 5.51 71.33 74.44 
Min Ch El iftl 1298.54 Shear ilblsq fL1 0.04 0.13 0.20 
Al~ha 1.47 Stream Power (Iblft s l  0.04 0.65 0.47 
Frctn Loss iftl 0.55 cum volume (acre~ft) 32.66 5.78 7.80 
C h E Loss ift) 0.04 Cum SA iacresl '1.84 4.00 5.71 

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

CROSS SECTION OUTPUT Profile #2/3 

E.G. Elev (ft) 1303.26 Element Left 08 Channel Right OB 
Vel Head (ftl 0.33 Wt. n ~ V a l .  0.033 0.016 0.041 
W.S. Elev (ft) 1302.93 Reach  en. (ft) 400.63 400.63 400.63 
Crit W.S. iftl 1300.61  low Area (sq ft) 16.87 261.10 351.94 
E.G. Slope iftlftl 0.000609 Area isq ftl 1G.87 265.70 355.94 
Q Total (cfsl 2300.00 Flow I c ~ s ~  24.23 1463.82 811.95 
Top Width (ft) 153.50 Top Width (ft) 11.10 71.31 71.09 
Vel Total (€t/a) 3.60 Avg. Vel. (ft/sl 1.44 5.51 2.28 
Max Chl Dpth (ft) 5.50 Hydr. Depth iftl 
Conv. Total (cfs) 93166.3 Conv icfs) 
Length Wtd. (ft) 400.63 Wetted Per. (ft) 
Min Ch El (ftl 1298.54 shear ilblsq ftl 
Alpha 
Frctn Loss (ftl 
C & E LO59 /fC) 

1.63 stream POW; (Iblft s~ 0.08 0.78 0.41 
0.36 Cum Volume (acre-ftl 35.65 8.24 12.42 
0.05 Cum SA (acres1 8.07 4.35 6.13 

warning:  he velocity head has changed by more than 0.5 ft 10.15 m). This may indzcate the need for 
additional cross sections. 

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

CROSS SECTION OUTPUT Profile #Full 

E.G. Elev (fti 
Vel Head ifti 
W.S. Elev (ft) 
crit W.S. ifti 

1304.88 Element  eft 08 channel ~ight 08 
0.37 wt, n-val. 0.033 0.016 0.045 

1304.51 Reach Len. (ft) 400.63 400.63 400.63 
F ~ D W  Area isa ftl 38.60 378.77 468.66 - -  ~ . .  . . 

E.G. Slope (ftlftl 0.000418 Area (sq ftl 38.60 378.77 468.66 
Q Total (cfs) 3300.00 Flow icfsl 61.97 2188.97 1049.06 
Top Width (ftl 158.53 Top Width (ft) 16.13 7131 71.09 
vel Total (ftls) 3.72 ~ v g .  vel. (ft/s) 1.61 5.78 2.24 
Max Chl Dpth (ftl 7.08 Hydr. Depth (ft) 2.39 5.31 6.59 
Conv Total (cfsl 161409.0 Conv. (cfs) 3031.1 107066.3 51311.7 
Length Wtd. (ft) 400.63 wetted Per. ifti 16.76 71.33 77.62 
Min Ch El (ft) 1298.54 Shear ilblsq ftl 0.06 0.14 0.16 
Alpha 1.72 Stream Power (Iblft s) 0.10 0.80 0.35 
Frctn Loss (ftl 0.26 Cum Volume (acre-ftl 3'1.95 11.57 16.78 
C & E Loss (ftl 0.06 Cum SA (acres1 8.19 4.31 6.12 

warning:   he cross-section end points had to be extended vertically for the computed water surface. 
Warning:   he velocity head has changed by more than 0 . 5  fr (0.15 m). This may indicate the need for 

add~tional cross sections. 
Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance1 is less 

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

FLOW DISTRIBUTION OUTPUT Profile #1/3 

Left Sta Riqht Sta plow Area W.P. % can". Hydr D. Velocity 
(ft) ( ~ E I  (CEB) (sq fti ( E ~ I  (ft) (rt~sj 
9933.96 9944.13 3.80 3.57 5.51 0.29 0.67 1.06 
I,E 9 9 4 4 7 1  9967.90 156.23 38.96 23.78 12.02 1.64 4.01 

warning: =he conveyance ratio iupstream conveyance divided by downrtream conveyance) is less 
than 0.7 or greater thin 1.4. This may indlrate the need for additional cross sections 

FLOW DISTRIBUTION OUTPUT Profile #2/3 

~ e f r  sta ~ight sta Flow ~ r e a  w.P. % C o w .  Hydr D .  velocity 
(ftl ifti (~fe.1 (sq ftl ift) Ifti iitIs1 
9923.80 9933.96 0.04 0.13 0.98 0.00 0.14 0.28 
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Warning: The velocity head has changed by more than 0.5 ft (0.15 m ) .  This may indicate the need for 
additional cross sections. 

Warning:  he conveyance ratio lups~ream conveyance dlvlded by downstream conveyance) rs less 
than 0.7 or greater than 1.4. Thrs may indicate the need for additional crass sections. 

FLOW DISTRIBUTION OUTPU'I Prroile #Full 

LeLr SCa Right Sta Plow RrPa W.P. % C o n v  Hydr D. Velocity 
lft! (ft) (cfs! lsq ft) (re) lft) (ftls) 
9923.80 9933.96 4.44 5.74 6.25 0.13 0.96 0.77 

warning;  he cross-section end points had to be extended vertically for the computed water surface. 
Warning: The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need for 

additional cross sections. 
warning:  he conveyance ratio (upstream conveyance divided by downstream conveyance) is less 

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

CROSS SECTION RIVER: ADOBE D M  
REACH: A1 RS: 19.01 

Description: 113 @=1300 cfs 
213 0=2300 cEs 
Full @=3300 C ~ S  

Station Elevation Data num= 17 
sta Elev Sta Elev Sta Elev Sta Elev Sta 

9862.88 1316 9869.33 1314 9876.22 1312 9884.04 1310 9890.6 
9898.52 1306 9933.55 1304 9952.95 1302 9961.06 1300 9972.32 
9982.26 1297.09 9989.75 1297.28 10000 1297.5110017.19 1297.1310032.79 

10053.19 129710053.19 1303.5 

Manningms n values "urn= 3 
sta n val sea n val sta n Val 

9862.88 ,033 9989.75 .01610017.19 ,045 

~ a n k  ~ t a :   eft Right ~engths:   eft Channel ~ight coeff Contr. 
99891510017.19 399.57 399.51 399.57 .1 

CROSS SECTION OUTPUT Profile #I13 

E.G.  lev (ft) 1300.99 Element  eft OB 
vel ~ e a d  (LC) 
W.S. Elev iftl 
Crit w.S. lft) 

0.68 wt. n-vel. 0.033 
1300.31 Reach  en. (ftl 399.57 

Plow Area lsa fti 61.84 . . . . 
E.G. S l o ~ e  (ftlfti 0.001982 Ared lea fti 65.84 
@ Total -IC£S) 1300.00 Flow ( c i a )  221.91 
Top Width ift) 93.39 Top Wldth ift! 29.95 
Vel ~otal Iftls! 4.82 Ava. Vel. lft/s! 3.37 

~ ~~ . . .  . . 
Max Chl Dpth (ft) 3.56 Xydi. Depth Ifti 2.20 
COnv Total (cfsl 29198.1 Con" (cfs) 4984.1 
Length Wtd. (ft) 399.57 Wetted Per. (ft! 30.21 
Min Ch El ift) 1297.13 Shear (lblsq €ti 0.27 
Alpha I .88 Strt,am Power (IblLt s )  0.91 
Frctn LOSS ifti 0.99 cum volume (acre-~t! 32.34 
c & E LOSS (ftj 0.03 cum SA (acres! 7.68 

Warning: The energy loss was greater than 1 0  ft (0.3 m!. between tile current and previous cross 
section. This may indicate the need for additional cross arctions. 

CROSS SECTION OUTPUT Protile #2/3 

E.G. Elev let) 1302.84 Element ~ e f r  OB Channel Right 08 
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Vel Head lftl 0.88 Wt. n-val. 
W.S. Elev lftl 1301.97 Reach Len. (Etl 
crie w . ~ .  (ftl FIOW nrea isq ftl 
E.G. slope Iftlftl 0.001426 Area lsq It1 
Q 'rota1 (cfsl 2300.00 Flow lcfsl 
Top Wldth (€ti 100.11 Top Width Iftl 
vel Total (ft/sl 5.35 Avg. Vel. Iftlsl 
Max Chl D ~ t h  lftl 5.22 Hvdr. Depth (ftl 
Conv. Total (cfs) 60907.2 Cbnv (Gsl 
~ength Wed. lftl 399.51 Wetted Per. (ftl 
Min Ch El ifti 129'1.13 Shear Ilblsq €tl 
lil nha 1.97 Stream Power Ilblft sl r~~~~ 

Frctn Loss lftl 
C & E Loss (ftl 

0.89 Cum Volume lacre-ftl 
0.09 Cum Sl i  (acres1 
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0.016 0.045 
399.57 399.57 
126 75 182.30 

warning:  he velocity head has changed by more than 0.5 ft (0.15 ml. This may indicate the need Lor 
additional cross sections. 

warning;  he conveyance ratio (upstream conveyance divided by downstream conveyance) is less 
than 0.7 or greater than 1.4.  his may indicate the need for additional crass sections. 

CROSS SECTION OUTPUT Profile #Full 

E.G. Elev (ftl 1304.56 Element Left OB Channel Right OB 
Vel Head lftl 1.01 Wt. "-Val. 0.033 0.016 0.045 -- ~~~~ ~ . . 
W.S. Elev lftl 1303.55 Reach Len. (€ti 399.57 399.57 399.57 
Crit W.S. lftl Flow Area lsq ftl 190.89 170.17 239.26 
E G .  Slope (fC/€t) 0.001119 Area lsq ftl 190.89 170.17 239.26 
0 Tribal icfsl 3300.00 Flow lcfs) 680.87 1783.69 835.45 - ~ - - ~ -  .~ . 
TOD Width (ft) 115.27 Top Width (ft) 51.83 27.44 36.00 
vei Total (rt/s) 5.50 ~ v g .  vel. (ft/s) 3.57 10.48 3.49 
Max Chl Dpth lftl 6.80 Hydr. Depth IfL) 3.68 6.20 6.65 
Con". Total lcfs) 98671.9 Conv. Icfsl 20358.3 53333.2 24980.4 
Length Wtd. ('it) 399.57 Wetted Per. (£ti 52.37 27.45 42.56 
Min Ch El lft) 1297.13 Shear IIbIsq ftl 0.25 0.43 0.39 
Alpha 2.15 Stream Power (Iblft sl 0.91 4.54 1.37 
Frctn boss (ftl 0.80 Cum volume (acre-ftl 36.89 9.04 13.53 
c & E LOSS lftl 0.17 Cum SA lacresl 7.87 3.86 5.63 

Warning: The cross-section end points had to be extended vertically for the computed water surface. 
Warning:   he velocity head has changed by more than 0.5 ft (0.15 ml. This may indicate the need for 

additional cross sectlons. 
warning;   he conveyance ratio (upstream conveyance divided by downstream conveyance] is less 

than 0.7 or greater than 1.4.  his may indicate the need for additional crass sections. 

FLOW DISTRIBUTION OUTPUT Profile #1/3 

 eft Sta Right Sta Flow Area W.P. % Can". Hydr D. Velocity 
lftl (ftl (cfsl 1sq ftl (ftl lftl 1rt/s1 
9947.46 9989.75 221.91 65.84 30.21 17.07 2.20 3.37 

warning:   he energy loss was greater than 1.0 ft (0.3 ml. between the current and previous cross 
section. This may indicate the need for additional cross sections. 

FLOW DISTRIBUTION OUTPUT Profile #2/3 

 eft Sta Right Sta Flaw llrea W.P. % Con". Hydr O .  Velocity 
(ft) (ftl (cis) 1:;q f'l iftl lftl (rtlsl 
9947.46 9989.75 412.44 121.03 37.13 19.67 3.30 3.74 
LB 9989.75 9998.90 405.67 41.93 9.15 17.64 4.58 9.67 

warning:   he velocity head has changed by more than 0.5 ft (0.15 mi. Thls may indicate the need for 
additional cross sectlons. 

warning: The conveyance ra t lo  (upstream conveyance divlded by downstream conveyance1 is less 
than 0.7 or greater than 1.4. Thzs may indicate the need for additional cross sections. 
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FLOW DISTRIBUTION OUTPUT ProClle #Full 

 eft s t a  ~ight Sta  low nrea W.P. % Con" Hydr D. Veloci ty  
Ifil ifti l~E.31 is4 ftl lft! IEt! ift/~! 

warning;  he cross-section end points had to be extended vertically for the computed water surface. 
warning: The velocity head has changed by more than 0.5 Lt (0.15 m ) .  Thls $nay indicate the need for 

additional cross sections. 
warning: =he conveyance ratio (upstream conveyance dlvided by downstream conveyance) is less 

than 0.7 or greater than 1.4. Thzs may indicate the need far additional cross sections. 

CROSS SECTION RIVER: ADOBE DliM 

REACH: A 1  RS: 18.93 

-...-. 
Description: 113 Q=l300 cfs 
213 Q=2300 CfB 
Full Q=3300 cfs 
Station s leva ti on Data nu"= 11 

sta =lev sta ~ 1 e v  sta  lev sta 
9981.22 1301.64 9981.22 129164 9986.45 1295.87 9989.9 

10010.37 129610014.78 12957310027.16 1294.9610043.62 
10050.76 1302 

~anning's n values nu"= 3 
sta n "a1 sta n Val Sta n Val 

9981.22 0 3 3  9989.9 01610010.37 -045 

Bank Sta: Left Right Lengths: Left Channel Right 
9989.910010.37 484.72 484.72 484.72 

CROSS SECTION OUTPUT Profile #I13 

E.G. Elev Ift) 1299.91 Element 
Vel Head ift) 0.95 Wt. n-val. 
W.S. Elev ifti 1299.01 i each Len. (fti 
CIit W.S. ift) 1298.32 Flow Area isq ft) 
E.G. Slope iftlft) 0.003190 Area isq ft! 
0 Total icfs! 1300.00 Flow icfsi 

 lev sta  lev 
1296 10000 1296.33 
129610050.76 1296 

coeff contr. ~xpan 
- 1  .3 

Left OB Channel Rlght 08 
0.033 0.016 0.045 

484.72 484.72 484.72 
27.67 58.33 139.02 
27.67 58.33 139.02 
122.43 614.76 562.81 

Top Width ift) 69.54 Top Width (€ti 8.68 20.47 40.39 
Vel Total iEt/~i 5.78 ~ v g .  vel. (ftls! 4.42 10.54 4.05 
Max Chl Dpth ift) 4.05 Hydr. Depth lftl 3.19 2.85 3.44 
Conv. Total lcfsl 23016.3 Conv. icfs) 2167.5 10884.2 9964.5 
Length Wtd. ift) 484.72 Wetted Per. lit) 12.06 20.48 43.47 
Min Ch El lfti 1296.00 Shear ilblsq EL) 0.46 0.57 0.64 
Alpha 1.84 Stream power ilblft s )  2.02 5.98 2.58 
~rctn Loss ift) 1.77 Cum volume (acre-ft! 31.92 4.06 4.92 
C & E boss (ft! 0.04 Cum S R  incres) 7.50 3.32 4.87 

warning:   he energy loss was greater than 1.0 it (0.3 m ) .  between the current and previous cross 
section. This may indicate the need For additional cross sectlone. 

CROSS SECTION OUTPUT Proflle # 2 / 3  

E.G. Elev ift) 
"el Head ifti 
W.S. Elev ift) 
crit W.S. ifti 

1301.86 Element Left 08 Channel Right 08 
1.81 W t .  "-Val. 0.033 0.016 0.045 

1300.05 Reach Len. ift) 484.72 484.72 484.72 
1299.66 Flow Area ira £ti 3670 79.61 181.00 

E.G. Slope iftlftl 0.003909 area isq ft! 36.70 79.61 181.00 
Q Total icfs) 2300.00 Flaw icis) 205.27 1142.69 952.04 
Top Width (ft) 69.54 Top Width Ifti 8.68 20.41 40.39 
"el Total i€t/si 7.74 Avg. "el. IEEIs) 5.59 14.35 5.26 
 ax ~ h l  ~ ~ t h  ifti 5.09 H ~ d r  Depth (ft! 4.23 3.89 4.48 
Conv. Total icfsi 36787.2 con". icfs! 3283.2 18276.6 11227.4 
Length Wtd. ift) 484.72 Wetted Per. ifti 13.10 20.48 44.51 
M i n  r h  R1 ILtl 1296.00 Shear llblsa ft) 0.68 " 9 5  0 .99  . -~~ -- . ~. ~~ . ~ ~- ~ ~~ 

Aloha 1.95 Stream Power IIbILt si 3.82 13.62 5.22 
~rctn Loss i€t) 1.84 Cum Volume lacre-ft) 34.29 5.49 8.28 
c & E LOSS iff1 0.02 Cum SA lacreal 7.64 3.68 5.28 
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warning:  he energy loss was greater than l o  ft (0.3 m ) .  between the current and previous crass 
section.   his may indicate the need for additional cross sections. 

E.G. Elev (Lt) 1303.59 Element  eft OB 
vel Head lft) 2.74 wt. n-val. 0.033 
W.S. Elev (Ltl 1300.85 Reach Len. ifti 484.72 
crit W.S. (ftl 1300.80  low Area Isq ft) 43.61 
E.G. Slope lft/ftl 0.004553 Area l s q  ft) 43.61 
Q Total (cfs) 3300.00 Flow (~£81 283.99 
TOO Width lft) 69.54 Too Width ltt) 8.68 
vei Total (it/$] 9.36 A Y ~ .  vel. ift/s) 
Max Chl Dpth ( € L )  5.89 Hydr. Depth (€ti 
COOY. Total (cls) 48906.3 Con". (cfsi 
~enath Wtd. Ifti 484.72 Wetted per .  lftl 
Min-ch EI (€ti 1296.00 Shear (lb/sq ft) 0.89 
Alpha 2.01 stream Power llh/ft s i  5.81 
~rctn LOSS (€ti 1.91 cum volume lacre-ft) 35.82 
C & E LOSS (€ti 0.06 Cum SA (acres1 7.60 

Channel 
0.016 
484.72 
95-91 
95.91 

1682 .32 
20.47 
17.54 
4.69 

24932.2 
20.48 
1.33 

23.35 
7.82 
3.64 

Right OB 
0.045 
484.72 
213.17 
213.17 
1333.68 
40.39 
6.26 
5.28 

19765.3 
45.31 
1.34 
8.37 
11.45 
5.28 

warning:   he energy loss was greater than 1.0 ft (0.3 mi. between the current and grevious cross 
section.  his may rndicate the need for additional cross sections. 

FLOW DISTRIBUTION OUTPUT I'rofile #1/3 

  eft sta Right Sta Flow Area W.P. % Conv. ~ y d r  D. velocity 
lft) lftl (c~s) ( ~ 4  ft) (ft) (£ti (ft/~i 

warning:  he energy loss was greater than 1.0 ft (0.3 m). between the current and previous crass 
section.  his may lndlcate the need for additional cross sections. 

FLOW DISTRIBUTION OUTPUT Profile #2/3 

=eft sta ~ioht sta PIOW ~ r e a  W.P. % Canv. Hydr D. velocity 

warning;   he energy loss was greater than 1.0 ft (0.3 ml. between the current and previous cross 
section. ~ h l s  may indxcate the need for addlt~anal cross sections. 

FLOW DISTRIBUTION OUTPUT Profile #Full 

Left Sta Right Sta Flow Area W.P. %Con".  HydrD. velocity 

warning;   he energy loss was greater than 1.0 ft (0.3 mi. between the current and previous cross 
section.   his may indicate the need for additional crosa c;ectlons. 
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p.38 
CROSS SECTION R I V E R :  &DOBE D M  
REACH: Al RS: 18.84 

INPUT 
Description: 1/3 Q=1300 cis 
2/3 Q=2300 cfs 
Full 0=3300 CPS 
station Elevation Data num- 10 

sra  lev sta  lev sta  lev Sta  lev sta Elev 
9978.95 1300.58 9978.95 1293.58 9985.16 1294.05 10000 12944810013.29 1293.99 
10022.71 129410032.17 1292.96 10035.9 129410054.72 1296.2210054.72 1302.22 

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

9978.95 .033 9985.16 0161001329 ,045 

~ a n k  sta:  eft ~ight ~engths: ~ e ~ t  channel night coeff contr. Expan 
9985.1610013.29 379.78 379.78 379.78 1 3 

CROSS SECTION OUTPUT PrOflle #1/3 

E.G. Elev ift) 
vel Head (ft) 
W.S. Elev (ft) 
crit W.S. (ft) 
E.G. Slope (ft/ft 
Q Total (cfsl 
Top Width (ft) 
Vel Total (ftls) 
Max Chl Dpth ift) 
Conv. Total (cis) 
Length Wrd. iftl 
Mi" Ch El ift) 
alpha 
Frctn Loss ift) 
C & E LO88 IfL) 

1298.16 Element ~ e f r  08 
1.34 Wt. "-Val. 0.033 

1296.81 Reach Len. ift) 379.78 
1296.81 PIOW Area ( s q  ftl 18.63 

: 1 0.004237 Area isq ft) 18.63 
1300.00 Flow (cis) 85.75 
75.77 Top Width (It) 6.21 
6.72 Avq. Vel. (ft/s) 4.60 
3.85 ~ y d r  Depth iftl 3.00 

19972.0 Con" (cfs) 1317.4 
3 7 9 . 7 R  Wetted Per. (€ti 9.46 

1.91 Stream Powe; (Ih/ft sJ 2.40 
0.72 Cum Volume iacre-ftl 31.66 
0.24 cum Sa (acres1 7.42 

Channel Right OB 
0.016 0.041 
379.78 379.78 

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

warning:   he velocity head has changed by more than 0.5 ft 10.15 m i .  This may indicate the need for 
additional cross  sections. 

warning:   he conveyance ratio iupscream conveyance divided by downstream conveyance) is less 
than 0.7 or greater than 1.4. This may rndicate the need for additional cross sections. 

warning:  he energy loss was greater than 1.0 ft (0.3 mJ. hetween the current and previous cross 
section. =his may indicate the need for additional cross sections. 

warning: ~uring the standard step iterations, when the assumed water surface was see equal to critical 
depth. the calculated water surface came hack below critical depth. This ~ndicates that there 
is not a valid subcritical answer. The program defaulted to critical depth. 

cnoss SECTION OWPW Profile # 2 / 3  

E.G. Elev (ft) 1300.01 Element  eft 08 Channel ~ight OB 
vel Head ift) 1.97 wt. n-val. 0. 033 0.016 0.045 
W.S. Elev (€ti 1298.04 Reach Len. lft) 379.78 379.78 379.78 
Crit W.S. (ft) 1298.04 Flow Area (sq ftJ 26.22 106.51 153.28 
E.G. Slope (ft/ftl 0.003688 Area (sq ftl 26.22 106.51 153.28 
Q Total (cfsJ 2300.00 Flow icfsi 130.43 1458.71 710.86 
ToD Width (ftJ 75.77 TOD Width (ftl 6.21 28.13 41.43 
vei ~ o t a ~  ift/si B o a  avg. v e l .  (rt/si 4.97 13.70 4.64 
Max Chl DpCh (ft) 5.08 Hydr Depth iftl 4.22 3.79 3.70 
C ~ n v  ~otal icfs) 37875.4 Conv. icfsl 2147.9 24021.4 11706.2 
Length ~ t d .  ifti 379.78 Wetted p e r .  ift) 10.69 28.15 43.58 
Mln Ch El (€ti 1293.99 Shear iIb/sq it) 0.56 0.87 0.81 
Alpha 1.96 stream power llb/ft sl 2.81 11.93 3.76 
Frctn LOSS ift) 0.91 Cum Volume (acre-ft) 33.94 4.45 6.42 
C & E LOSS ift) 0 2 5  cum SA iacresi 7.56 3.41 4.83 

Warning:   he energy equation could not be balanced wlthin the specified number of iterations. The 
program used critical depth for the water  surface and continued on with tile calcular~ons. 

warning:   he velocity head has changed by more than 0.5 ft (0.15 ml. This may indicate the need for 
additional cross sections. 

warning:  he conveyance ratio iupstream conveyance divideil by downstream canveyiilcel 1s less 
than 0.7 or sreater than 1.4.  his mav lndlcate the need for additional cross sections 

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

Warning: nuring the standard step iterations, when the assumed water surface was set equal LO critical 
depth, the calculated water surface came back below critical depth. This rndicatea that there 
is not a valid subcritlcal answer. rhe program defaulted to critical depth. 
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CROSS SECTION OUTPIPP Profile U~ull 

E.G. Elev lftl 1301.62 Element Leff OB Channel Right 08 
 el Head lft) 2.55 Wt. n-Val. 0.033 0.016 0.045 
W.S. Elev Ifti 1299.08 Reach Len. Iftl 379.78 379.78 379.78 
~ r i t  W.S. (LC) 1299.08 Flow Area (sq ftl 37.66 135.71 196.28 
E.G. Slope ift/ftl 0.003438 A r e a  isq ftl 32.66 135.71 196.28 
Q Total (cfsl 3300.00 Flow icfsl 170.76 2108.97 1020.26 
Top Width lftl 75.77 Top Width lftl 6.21 28.13 41.43 
vel ~otal (ft/sl 9.05 ~ v g .  vel. Iftlsl 5.23 15.54 5.20 
Max Chl Dpth ift) 6.12 Hydr. Depth iftl 5.26 4.82 4.74 
Con" Total lcfsl 96283.1 Con". (cfsl 2912.5 35969.6 17401.1 
~ ~ ~ ~ t h  wtd. ifti 379.78 wetted Per. ift~ 1172 28.15 44.61 
Min Ch El (ftl 1293.99 Shear (Ib1sq it1 0.60 1.03 0.94 
Alpha 2.00 Stream Power (Iblft sl 3.13 16.08 4.91 
Frctn Loss (ftl 0.88 cum volume (acre-ft) 35.39 6.54 9-18 
C & E LOSS lft) 0 3 1  cum SA iacresl 7.51 3.37 4.83 

warning:   he energy equation could not be balanced within the specifled number of iterations. s he 
program used critical depth for the water surface and continued an with the calculations. 

warninq:   he velocity head has changed by more than 0.5 ft (0.15 mi.  his may indicate the need far 
additional cross sections. 

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

warning: =he energy loss was greater than 1.0 it ( 0 . 3  m ) .  between the current and ~revious cross 
section.   his may rndicate the need for additional crass sections. 

warning: ~uring the standard step iterations, when the assumed water surface was set equal to critical 
depth, the calculated water surface came back below crirlcal depth. This indicates that thpre 
is not a valid subcritical answer. =he program defaulted to critical depth. 

PLOW DISTRIB~ION OmPUT Profile 11113 

Left Sta Riaht Sta Flow Area W.P. %con". HydrD. Velocity 
(re) I C ~ S I  i~ f t ~  (ft) (ft) ift/=i 
9978.95 9981.02 20.00 6.53 5.31 1.54 3.16 3.06 
9981.01 9983.09 34.34 6.21 2.08 2.64 3.00 5.53 

warning:   he energy equation could not be balanced wlthin the specifled number of ~terations.  he 
program used critical depth far the water surface and continued on with the calculations. 

warning:   he velocity head has changed by more than 0.5 ft (0.15 mi. This may indicate the need for 
additional cross sections. 

warning:   he conveyance ratio iupscream conveyance divided by downstream conveyance) is less 
than 0.7 or greater than 1.4. This may lndicate the need for additional cross sections. 

warning:   he energy loss was greater than 1.0 ft (0.3 ml. between the current and previous crass 
section.   his may indicate the need far additional cross sections. 

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

FLOW DISTRIBUTION OUTPUT PlrOflle 11213 

 eft sta ~ight Sta PIOW ~ r e a  W.P. % con" ~ y d r  D. velocity 
(ftl (ftl (cfsl lsq €ti lftl lit1 lft/sl 
9978.91 9981.02 26.52 9.07 6.53 1.15 4.38 2.93 

warning:   he energy equation could nor be balanced within the specified number of iterations.   he 
program used critical depth for the water surface and continued on with the calculations. 

Warning: The velocity head has changed by more than 0.5 ft (0.15 m ) .  This may rnd~cate the need for 
addltmnal cross sections. 

Warning: The conveyance ratio lupscream conveyance dividea by downstream conveyance) is less 
than 0.7 or greater than 1.4. r h l s  may indicate the need for additional cross sections. 
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p.40 
warning:   he energy loss was greater than 1.0 ft i0.3 mi. between the current and previous cross 

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

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

FLOW DISTRIBUTION OUTPUT Profile #Full 

Left Sta Right Sta Flow Area W.P. % Conv. ~ y d r  D. velocity 
ift! ift! Ic~s) isq ft! ift) (ft! (ft/si 
9978.95 9981.02 31.62 11.21 7.57 0.96 5.42 2.82 

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

warning: The velocity head has changed by more than 0.5 ft (0.15 mi. This may indicate the need for 
additional cross sections. 

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

warning:   he energy loss was greater than 1.0 ft 10.3 mi. between the current and previous cross 
section. =his may indicate the need for additional cross sections. 

warning: During the standard step iterations, when the assumed water surface was set equal to critical 
depth, the calculated water surface came back below crirrcal depth. This indicates that there 
is not a valid subcrit~cal answer.   he program defaulted to critical depth. 

CROSS SECTION RIVER: ADOBE DRM 
REACH: A1 RS: 18.77 

INPUT 
~escription: 113 Q=1300 cfs 
213 Q=2300 Cf9 
Full Q-3300 Cfs 
station s leva ti on Data num= 6 ~~ ~ 

sta  lev sta  lev sta  lev Sta Elev sta Elev 
9977.42 1297.78 9977.42 1291.78 9985.85 1292 10000 1293.17 10052 1293.22 
10052 1299.22 

Mannina'e n v a l u e s  num= 3 
Sta n Val Sta n Val Sta n Val 

9977.42 ,033 9985.85 -016 10052 ,016 

~ a n k  sta;  eft ~ight ~engths: Left channel ~ight coeff Contr. Expan 
9985.85 10052 278.68 278.68 278.68 1 .3 

CROSS SECTION OUTPUT Profile #I13 

E.G. Elev ifti 1296.57 Element Left 08 Channel Right OB 
Ye1 Head ift! 0.55 Wt, "-Val. 0.033 0.016 
W.S. Elev ift! 1296.03 Reach Len. ifti 278.68 278.68 278.68 
crit w.S. iftl 1295.09 Flow Area isa it1 34.88 196.01 
~~~ ~ . , 

E.G. s l o ~ e  iftlft! 0.001078 Area isq ft! 30.88 196.01 
Q T O ~ ~ I  1300.00 Flow icfsi 101.23 1198.77 
Top Width (ft! 74.58 Top Width ifti 8.43 66.15 
"-1 Tntal iftlsl 1.63 Ava. Vel. Ift/sl 2.90 6.12 -- ~~~~~~~ . ~, ~, 

Max Chl Doth Ift! 4.21 HY&. Deuth lit! 1.14 2.96 
Con" Total (cfs) 39592.6 con". icisi 3083.1 36509.4 
Length Wtd. (ft) 278.68 Wetted Per. ift! 12.68 69.01 
M i n  Ch El lftl 1292.00 Shear ilblsa €ti n.19 0.19 -~~ -~~ -- . ~ ~ .  . . 
Alnha 1.11 Stream Power (Iblft a! 0.54 1.17 
Frctn Loss (ftl 0.60 Cum Volume (acre-it1 31.43 2.17 3.13 
C & E Lass (ftl 0.14 Cum S R  ( ac re s )  '1.36 2.64 4.23 

Warning: The velocity head has changed by mare Chdn 0 . 5  ft (0.15 m ) .  'rhis may ind~care the need for 
additional cross sections. 

warning:   he conveyance ratio iupstream conveyance divided by downstream conveyance) is less 
than 0.7 or greater than 1.4. This may lndicate the nerd for additional cross sections 

CROSS SECTION OUTPUT Profile P 2 1 3  

E.G. Elev (ftl 1298.05 Element Left OB Channel Right OH 
Vel Head ift! 2.64 W L ,  n-Val. 0 033 0.016 
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W.S. Elev (£el 1291.41 Reach Len. lftl 278.68 278.68 278.68 
Crit W.S. lftl 1296.11 Flow Area lsq ft) 29.69 155.30 
E.G. Slope (ft/fti 0.007070 Area (sq ftl 29.69 155.30 
Q Total 1cfsl 2300.00 Flow icfs) 204.90 2091.10 

Top Width (ftl 74.58 Top Width lftl 8.43 66.15 
"el Total (€c/sl 12.43 nvg. "el. lfc/sl 6.90 13.49 
Max Chl Dpth (ftl 3.63 Hydr. Depth ifti 1.52 2.35 
Con". Total IcLsl 27354.4 Con". (cfsl 2437.0 24917.4 
Length Wtd. lftl 278.68 Wetted Per. (ft) 12.06 68.39 
Min Ch El lftl 1292.00 Shear (Iblsq it1 1.09 1.00 
Alpha 1.10 stream power (lblft sl 7.50 13.52 
Frctn Loss lft) 1.89 cum volume lacre-ft) 33.69 3.31 5.75 
C & E LOSS iff) 0.07 Cum SA lacresl 1.49 2.99 4.65 

warning:   he velocity head has changed by more than 0.5 ft 10.15 mi.   his may indicate the need for 
additional cross sections. 

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

Note: Program found supercritical Llow starfzng at this cross section. 

CROSS SECTION OUTPUT Profile #Full 

E.G. Elev lftl 
Vel Head (ftl 
W.S. Elev lftl 

1299.63 ~lement ~ e f e  OB Channel ~ i g h t  OB 
3.67 WC. n-val. 0.033 0.016 

1295.96 Reach Len. ift) 278.68 278.68 278.68 
Crit W.S. lftl 1296.99 i low area lsq ftl 34.31 191.16 
E.G. Slope (ft/ftl 0.007474 Area isq £ti 34.31 191.56 
Q Total lcfsl 3300.00 Flow icfs) 260.28 3039.72 
Ton Width iftl 74.58 TOD Wldth lftl 8.43 66.15 
vei  ~ o t ~ ~  iftie) 14.61 A V ~ .  vel. (ft/si 1.59 15.87 
Max Chl Dpth iftl 4.18 Hydr. Depth Ifti 4.07 2.90 
Conv. Total lcfsl 38172.2 Conv. (cfsl 3010.7 35161.5 
Lenoth WLd. lftl 278.68 wetted Per. lftl 12.61 68.94 - ~ . .  
Min Ch El lftl 1292.00 Shear lIb/sq ftl 1.27 1.30 

1.11 Stream Power (lblft sl 9.63 20.57 
1.86 cum volume lacre-ftl 35.10 5.11 8.32 
0.11 Cum S R  iacresl '1.45 2.96 4.65 

warning:   he velocity head has changed by more than 0.5 it (0.15 m). ~ h l s  may indicate the need for 
additional cross sections. 

warning: =he conveyance ratio (upstream conveyance dlvided by downstream conveyance) is less 
than 0.7 or greater than 1.4. This may indicate the need for additional cross sections. 

Warning:  he energy loss was greater than 1.0 ft (0.3 ml. between the current and previous cross 
section. ~ h l a  may indicate the need far additional cross sectlons. 

~ o t e :  program found supercritical flow starting at this cross sectlo". 

FLOW DISTRIBUTION OUTPUT PrOflle #I13 

 eft sta ~ i g h t  sta Flow ~ r e a  W.P. k con". ~ y d r  D. velocity 
(ftl iff1 (cfsl 1:;q ftl ift) lftl lEt/sl 
9977.42 9980.23 22 3 2  11.83 7.06 1.72 4.21 1.89 
9980.23 9983.04 40.05 11.63 2.81 3.08 4.14 3.44 
9983.04 9985.85 38.86 11.42 2.81 2.99 4.06 3.40 
LB 9985.85 10007.90 471.37 71.26 22.10 36.26 3.23 6.62 
10007.90 10029.95 380.49 62.61 22.05 29.27 2.84 6.08 
10029.95 RB 10052.00 346.90 62.14 24.86 26.68 2.82 5.58 

warning:   he velocity head has changed by more than 0.5 ft 10.15 m ) .    his may indicate the need for 
additional cross sect lons .  

Warning: The conveyance ratio IupsLream conveyance divided by d o w n s t r e a m  conveyance) is less 
than 0.7 or greater than 1.4. This may indlcate the need for additional cross sections. 

FLOW DISTRIBUTION OUTPUT Profile #2/3 

 eft sta ~ i g h t  sta  low l i rea W.P. % con" ~ y d r  D. veloczty 
(€ti (ftl (cfsl (sq ftl ifti iftl ift/s) 

warning:  he velocity head has changed by more than 0.5 fr 10.15 ml. T ~ I S  may indicate the need for 
additional crass sections. 

warning:  he energy loss was greater than 1.0 Et 10.3 mi. beeweeri the currrnt and previous cross 
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section. This may rndicare the need far additional cross sections 
~ote: program found supercritical flow start~ng at this cross section. 

FLOW DISTRIBUTION OUTPUT I'roille #Full 

~ e E t  sta night Sta €low ~ r e a  W.P. % con" xydr D .  velocity 
lftl iftl icfsl isq ftl iftl iftl !ft/~I 
9977.42 9980.23 17.69 11.64 6.99 1.75 4.14 4.96 
9980.23 9983.04 102.84 11.44 2.81 3.12 4.07 8.99 

warning;   he velocity head has changed by more rhan 0.5 ft i0.15 mi. s his may indicate the need for 
additional cross sections. 

warning:   he conveyance ratio (upstream conveyance divided by downstream conveyance1 is less 
than 0.7 or greater than 1.4. This may ~ndrcate the need for additional cross sections. 

warning: =he energy loss was greater than 1.0 fr 10.3 ml. between the current and previous cross 
section. This may indicate the need for additional cross sections. 

Note: Program found supercritical flow starting at this cross section. 

CROSS SECTION RIVER: ADOBE D M  
REACH: A1 RS: 18.71 

INPUT 
Description: 1/3 Q=1300 cfs 
213 Q=2300 cfs 
Full 0=3300 cfs 
station Elevation uata num= 10 

sta  lev sta  lev sta Elev sta  lev Sta Elev 
9977.23 1297 9977.23 1290.46 9981.26 1290.67 10000 1291.9810015.54 1291.7 
10026.23 1290.7910033.47 129210052.76 129410084.04 129410084.04 1300 

Manning's n values nun= 3 
sta n val sta n val Sta n Val 

9977.23 ,033 9981.26 .01610015.54 ,045 

~ a n k  sta:   eft ~ight ~engths: Left Channel Right Coeff Contr. Expan 
9981.2610015.54 256.7 256.7 256.7 -1 .3 

CROSS SECTION OUTPUT Profile #1/3 

E.G. Elev iftl 
vel Head iftl 
W.S. Elev lftl 
CIit W.S. iftl 
E.G. Slope ift/ftl 
Q Total icfsl 
Top Width iftl 
Vel Total ift/s) 
Max Chl Dpth iftl 
Conv. Total (cfs) 
Length wtd. (ftl 
Min Ch El lftl 
Alpha 
Frctn Loss lftl 
C & E Loss iftl 

1295.83 Element Left 08 Channel 
1.98 Wt. "-Val. 0.033 0.016 

1293.86 Reach Len. let1 256.70 256.70 
1293.86 Flow Area (sq it) 13.26 78.78 
0.006152 Area (sq ftl 13.26 78.78 
1300.00 Flow !cfsl 68.92 998.43 
74.15 Top Width lftl 4.03 34.28 
8.42 Avg. vel. ifrlsl 5.20 12.67 
3.40 Hydi. Depth iftl 1.29 2.30 

16573.9 Conv. !cfsl 878.7 12729.1 
256.70 wetted per. iftl '1.43 34.33 
1290.67 Shear lIb/sq ftl 0.69 0.88 

1.80 stream Power ilblft el 3.56 11.17 
1.32 Cum Volume (acre-ftl 31.27 1.29 
0.42 cum SA iacresl 7.32 2.32 

Right OB 
0.045 
256.70 
62.36 

warning:   he energy equation could not be balanced within the specified nunher of iterations. =he 
program used critical depth for the water surface and conilnued on with the calculations. 

warning:   he velocity head has changed by more than 0.5 ft (0.15 ml. This may indicate the need for 
additional cross sections. 

warning:   he conveyance ratio (upstream conveyance divided by downstream conveyance1 is less 
than 0.7 or greater rhan 1.4. This may ~ndicate the need for additional cross sections. 

warning:   he energy loss was greater than 1.0 fe 10.3 m ) .  between the current and previous cross 
section.  his may rndlcare the need for additional crass sections. 

warning; ~uring the standard step iterations, when the assumed water surface was set equal to critical 
depth, the calculated water surface came back below crirrcal depth. This indicates that there 
is not a valzd subcritlcal answer.   he program defaulted to critical depth. 

CROSS SECTION OUTPUT Profile #2/3 

E.G. Elev lftl 1297.27 Element [,eft 08 Channel Right OB 
Vel m a d  iftl 1.61 Wt, "-Val. 0.033 0.016 0.045 
W.S. Elev (ftl 1291.66 Reach Len. iftl 256 70 256.70 256.10 
Crit W.S. lftl 1295.66  low Area lsq fil 20.53 140.64 181.38 
E.G. Slope ift/ftl 0.002471 Area lsq €ti 20.53 140.64 181.38 
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p.43 
Q Total icfsi 2300.00 Flow icfs) 78.29 1662.23 159.48 
Top Width Ifti 106.81 Top Width (rrl 4.03 34.28 68.50 
Vel Total lft/si 6.71 Avg. Vel. l€t/sl 3.81 11.82 3.08 
Max Chl Dpth Ifti 5.20 Hydr Depth Ifti 5.10 4.10 2.65 
con". Total (cfd 46270.8 Con" (cis) 1574.9 33440.3 11255.6 
Length Wtd. iftl 256.70 Wetted per. ifrl 9.24 34.33 70.40 
Min Ch El (ftl 1290.67 Shear (Ib/sq ft) 0.34 0.61 0.40 
Alpha 2.30 Stream Power (lb/ft s )  1.31 7.47 1.23 
~rctn boss ift) 0.69 Cum volume lacre-it) 33.53 2.36 5.17 
c & E LOSS (ft) 0.26 cum SA (acres) 7.45 2.67 4.43 

warning:   he energy equation could not be balancea within the specified rlumber o€ ~rerarions.  he 
program used critical depth for the water surface and continued on with the calculat~ons. 

warning: The velocity head has changed by more than 0 . 5  it 10.15 m1. This may lndicate the need for 
additional cross sections. 

warning: The conveyance ratlo (upstream conveyance divided by downstream conveyance1 is less 
than 0.7 or areater than 1.4. This may lndicate the need for additional cross sections 

warning: The energy loss was greater than 1.0 f t  10.3  m ) .  between the current and previous cross 
section.   his may lndicare the need for additional cross sections. 

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

CROSS SECTION OUTPUT Profile #Pull 

E.G. Elev iff) 1298.58 Element Left 08 Channel Riqht 08 
Vel Head (ft) 
W.S. Elev (ft) 
Crif W.S. (ft) 
E.G. Slope (ftlft) 
Q Total (=fa) 
Top Width Ifti 
"el Total (ft/9) 
Max Chl Dpth (fti 
COIIY. Total ICES) 
Length Wtd. ifti 
Min Ch El (ft) 
Alpha 
Prctn Loss (ft) 
C 6. E Loss Iff) 

2.05 Wt. n~val. 0.033 0.016 0.045 
1296.53 Reach  en. lft) 256.70 256.70 256.70 
1296.53 Flow Area isa it) 24.03 170.41 240.87 ~ ~ . . 
0.002508 Area (sq ft) 24.03 170.41 240.87 
3300.00 Flaw (cfs) 96.56 2306.38 897.06 
106.81 Top Width ( E L I  4.03 34.28 68.50 
7.58 Avg. Vel. (ft/s) 4.02 13.53 3.72 
6.07 Hydr. Depth (ft) 5.96 4.97 3.52 

65894.3 COnv. (cfsl 1928.2 46053.7 17912.4 
256.70 Wetted per. (ft) 10.10 34.33 71.27 
1290.67 Shear (Iblsq ft) 0.37 0.78 0.53 

2.30 stream Power (Ib/ft s) 1.50 10.52 1.97 
0.77 cum volume (acre-ftl 34.92 3.95 7.55 
0 -02 cum SA (acres) 7.41 2.64 4.43 

warning: The energy equation could not be balanced wxthin the specified number of icerations The 
program used critical depth for the water surface and continued on with the calculat~ans. 

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

warning: The energy lass was greater than 1.0 ft (0.3 ml. between the current and previous cross 
section. This may indicate the need for additional cross sections. 

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

FLOW DISTRIBWION OUTPUT Profile #1/3 

~ e f r  sta Right sta PIOW Area W.P. % con". Hydr D. velocity 
ift) Ifti (cfs) 164 ft) iftl iftl ift/s) 

Warning: The energy equation could nor be balanced wlfhin the specifled number of iterations. The 
program used critical depth for the water surface and continued on with t h e  calculations. 

warning: The velocity head has changed by mare than 0.5 ft iO.15 mi. Thls may indicate the need for 
additional crass sections. 

warning:   he conveyance ratro iupstream conveyance divided by downstream conveyance) 1s less 
than 0.7 or Greater than 1.4. Thrs may lndicate the need for additional cross sections 

warning: The energy loss was greater than 1.0 Et ( 0 . 3  m i .  between t h e  current and previous cross 
section. This may indicate the need for addltlanal cross sections. 

warning: ~uring the standard step iterations, when the assumed water surface was set equal to critical 
depth, the calculated ?water surface came back below cr~tical depth. T h ~ s  indicates that there 
is not a valid subcritical answer. The program defaulted to critical depth. 

FLOW DISTRIBUTION OUTPUT Profile #2/3 
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'eft sta night sea Flow Area W.P. % Conv.  Hydr D. velocity 
ifti (ftl (cfsl i.'! £ti ift! lit1 i l t i s )  
9977.23 9978.57 11.95 6.94 6.55 0.52 5 . 17 1.72 

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

warning: The velocity head has changed by inore than 0.5 ft (0.15 m ) .  Thls may indicate the need for 
additional cross sections. 

warning: The conveyance ratio (upstream conveyance divided by downstream conveyance1 is less 
than 0.7 or greater than 1.4. This may Indicate the need for additional cross sections. 

warning:  he energy loss was greater than 1.0 it 10.3 m). between the current and previous cross 
section. s his may lndlcate the need for additional cross sections. 

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

PLOW DISTRIBUTION OUTPUT Profile #Pull 

beft sta night sta  low Area W.P. % con". ~ y d r  D velocity 
lft! (ftl (~£81 isq ft! lft) lftl iftls) 
9977.23 9978.57 13.61 8-10 7.41 0.41 6.03 1.69 

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

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

warning; The energy loss was greater than 1.0 ft (0.3 m!. between the current and previous cross 
section. This may rndicate the need for additional cross sections. 

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

CROSS SECTION RIVER: ADOBE DRM 
REACH: A1 RS: 18.67 

INPUT 
~eacripfion: plow decreased by 700. 1500. and 1100 for the 113, 213 and ~ u l l  Q 

respectively. Flow has combined with the flow exlting the 
Arrowhead Lakes System and has continued south in the 55th Avenue 
Channel 

113 Q=600 cfe 
213 Q=8OO cfs 
F u l l  Q=2200 cfs 
Station Elevation Data mi!n= 8 

sta  lev Sta Elev Sta Elev Sta Elev sta  lev 

~anning's n values nus"= 3 
STI n val Sta n Val Sta n Val 

9979.73 ,033 9985.64 01610015.12 .045 

~ a n k  sta: Left ~ight bengths: L e f t  Channel Right Coeff contr. ~xpan 
9985.6410015.12 500.03 500.03 100.03 .1 3 

CROSS SECTION OUTPUT Proflle #I13 

E.G. Elev (ft) 1293.42 Element l.eft OB Channel Riqht OB 
"el Head Ift) I .99 WC. n ~ V a l .  0.033 0.016 0.045 
W.S. Elev lftl 1291.43 Reach Len. (it! 500.03 500.03 500.03 
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Crit W.S. (ft) 1292.01 FlowArea isqftl 6.50 
E.G. Slope ift/frl 0.040988 Area ~ s q  €ti 6.50 
Q Total (cfs) 600.00 Flow (cfs i  51.76 
Top Width (fil 71.93 Top width (ft) 1.91 

vel Total (ft/s) 9.37 Avg. "el. (Lt/sl 8.58 
 ax Chl Dpth (ft) 1.43 Hydr. Depth iftl 1.10 
Conv. Total (cfsl 2963.6 Con". (cfs) 2'15.4 
Length Wtd. (ft) 500.03 wetted Per. (fti 7.12 
Min Ch El Ifti 1290.44 Shear (Iblsq ftl 2.34 
~lpha 1.46 Stream power ilb/ft sl 20.03 
Frctn Loss (ft) 2.42 Cum volume (acre-ft) 31.21 
C h E Loss (ft) 0.00 Cum SA (acres) 7.29 

warning;   he conveyance ratlo (upstream conveyance divided by downstream conveyance) is less 
than 0.7 or greater than 1.4. This may indicate the necd for additional cross sections 

warning:   he energy loss was greater than 1.0 Lc (0.3 mi. between the current and previous cross 
section. =his may indicate the need for additional cross sections. 

~ote: program found supercritical flow starting at this cross section. 

cnoss SECTION OUTPUT profile #2/3 

E.G. Elev (Ltl 1295.89 Element left 08 Channel Right 08 
Vel Head (ftl 4.59 Wt. n-Val. 0.033 0.016 0.045 
W.S. Elev (Ltl 1291.30 Reach Len. (€ti 500.03 500.03 500.03 
Crlt W.S. (ftl 1292.36 Flow iirea (sq ft) 5.75 16.28 32.89 
E.G. Slope (ftlftl 0.126368 Area (sq ft) 5.75 16.28 32.89 
Q Total (cfs) 800.00 Flow (cfsl 80.75 361.50 357.75 
Top Width (Ltl 71.93 Top Wldth (ELI 5.91 29.48 36.54 
vel Total (ft/s) 14.57 Avg. Vel. (ft/s) 14.04 22.21 10.88 
Max Chl Dpth (ft) 1.30 XYdr. Depth (ft) 0.97 0.55 0.90 
Conv. Total lcfsl 2250.5 Con" ices) 227.2 1016.9 1006.4 
I.eno?h Wtd. iftl 500.03 Wetted Per. iftl 7.00 29.50 36.88 

d~~~ ~~ . . MI" Ch El (Ltl 1290.44 Shear (lblsq ft) 6.48 4.35 7.04 
Alpha 1.39 stream power (lblft sl 91.06 96.69 76.53 
~rctn Loss (ftl 1.05 Cum volume (acre-ftl 31.46 1.90 4.54 
C h E LOSS (ftl 0.30 cum SA (acres1 7.42 2.49 4.12 

~arning:   he velocity head has changed by more than 0.5 ft (0.15 mi. Thks may indicate the need for 
additional cross sections. 

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

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

CROSS SECTION OUTPUT Profile #Full 

E.G. Elev (ft) 
Vel Head (Ltl 
W.S. Elev ift) 

1297.25 Element Left OB channel ~ight OB 
4.26 Wt. n-Val. 0.033 0.016 0.045 

1292.99 Reach Lea. (EL) 500.03 500.03 500.03 
Crit W.S. Iff1 1294.23 FlowArea (sqftl 15.75 66.16 94.72 
E.G. Slope iftlftl 0.016219 Area (sq ft) 11.75 66.16 94.72 
Q Total IcLsI 2200.00 Flow (cfs) 134.25 1340.73 725.02 
Too Width iftl 71.93 TOP Wldth ift) 5.91 29.48 36.54 
vei Total ift/s) 12.46 A"&. V ~ I .  ift/s) 8.52 20.27 7.65 
Max Chl Dpth Iftl 2.99 Hydr. Depth (ft) 2.67 2.24 2.59 
con" Total (cfs) 17274.7 Conv, ICES) 1054.2 10527.6 5693.0 
Length Wtd. ift) Wetted Per. (ft) 8.69 29.50 38.57 
Min Ch El Ift) 1290.44 Shear (lb/sq ft) 1.84 2.27 2.49 
Alpha 1.77 Stream Power (Ib/€t sl 15.65 46.02 19.03 
Brctn Loss (ftl 1.12 cum ~olurne (acre-ft) 34.80 3.25 6.56 
C b E Lose (ft) 0.22 Cum SA (acres1 '1.38 2.45 4.12 

warning: The velocity head has changed by more than 0 . 5  ft (0.15 m). This may indicate the need for 
additmnal cross sections. 

warning: The conveyance ratio (upstream conveyance divided by downstream conveyance] is less 
than 0.7 or greater than 1.4. This may indlcate the necd for additional cross sections. 

warning: The energy loss was greater than 1.0 ft (0.3 m i .  between the current and previoua cross 
section.   his may indicate the need for additional cross sections. 

FLOW DISTRIBUTION OUTPUT Profile #1/3 

heft sta night sta  low nrea W.P. % con" ~ y d r  O .  velocity 
(ft) (ft) (cfsl (sqfti iftl iftl 1rt/si 
9979'13 9981.70 16.71 2.31 3.18 2.78 1.17 7.23 
9981.70 9983.67 20.65 2.17 1.97 3.44 1.10 9.53 
9983 6 7  9985 6 4  18.41 2.02 1.97 3.07 1.03 9 1 0  
LB 9985.64 9995.47 125.70 7.88 9.83 20.95 0.80 15.95 
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MODEL ADA1 
p.46 

9995.47 10005.29 60.84 5.10 9.83 10.14 0.52 11.93 

warnlng:  he conveyance ratlo lupstrearn conveyance divided by downstream conveyance) is less 
than 0.7 or greater than 1.4. This may ~ndicate the need for additional cross sections 

Warning: The energy loss was greater than l o  ft (0.3 ml. between the current and previous cross 
section.   his may indicate the need for additional cross sectlons. 

NOW: program found supercritical flow starting at this cross section. 

FLOW DISTRIBUTION OUTPUl Profile #2/3 

Left Sta Right Sta Flow ~ r e a  W.P. % C o n "  Hydr D .  velocity 
Lit) iftl !cfsI (sq ftl ifti ILt) Iftlsl 
4979.71 9981.70 22.02 2.06 3.05 3.13 1.05 12.14 

warning:  he velocity head has changed by more than 0.5 ft 10.15 m). This may indicate the need for 
additional cross sections. 

warning:   he conveyance ratio !upstream conveyance divided by downstream conveyance1 is less 
than 0.7 or qreater than 1.4.   his may indicate the need for additional cross sections 

warning:   he energy loss was greater than 1.0 Lt 10.3 m). between the current and previous crass 
section.   his may indicate the need for addltional cross sectlans. 

FLOW DISTRIBIPI'ION OUTPLPI' Profile #Full 

Left Sta Right Sra Flow Area W.P. % Conv. Hydr D. Velocity 
(ft) (ftl lcfs) (sq ftl iftl iftl !fits1 
9979.73 9981.70 30.82 5.39 4.75 1.40 2.74 5.71 

Warning:   he velocity head has changed by m a r e  than 0 . 5  ft 10.15 ml. This may indzcate the need for 
additional cross sectlans. 

Warning:   he conveyance ratlo (upstream conveyance divided by downstream conveyance) is less 
than 0.7 or qreater than 1.4. This may indicate the need far additional cross sections 

Warning: The energy loss was greater than 1.0 ft 10.3 ml. between the current and previous cross 
seccion. ~ h l s  may indicate the need for addltional cross sections. 

CROSS SECTION RIVER: ADOBE DAM 
REACH: A l  RS: 18.58 

INPUT 
Description: 1/3 Q=600 cfs 
213 Q=800 cfs 
Full 0.2200 Cf8 
Station Elevation Data num= 8 

sta =lev Sta Elev Sta Elev sta Elev Sta Elev 
9979.81 1293.54 9979.84 1287.54 9985.27 1287.64 10000 1289.0910013.54 1287.65 
10032.36 1287.1110050.99 1287.3110050.99 1293.31 

Manning's n Values nu*= 3 
sta n Val sta r Val SLa n Val 

9979.84 0339985.27 .01610013.54 ,045 

~ a n k  sea: Left ~ight Lengths;  eft channel ~ight ~oeff conrr. Expan. 
9982.271001354 378.61 378.61 378.61 .1 .3 

CROSS SECTION OWPUT Profile $113 

E.G. Elev Iftl 1289.79 Element  eft OB Channel ~ight 08 
Vel Head ift) 0.68 Wt. "-Val. 0.033 0.016 0.045 
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MODEL ADA I 
p.47 

W.S. E I ~ V  (fr) 
CriE W.S. iftl 
E.G. Slope (ftfftl 
Q Total (cfsi 
Top Width (ftl 
vel rota1 (frlsl 
Max Chl Dpth iftl 
Canv. Total (cfsl 
Length Wtd. iftl 
Min Ch El iftl 
Alpha 
Frctn Loss (Ct) 
C b E LOSS Ifti 

Reach Len. Ifti 378.63 378.61 378.61 
n o w  ~ r e a  isq fri 8.29 Z I Z O  68.22 
Area (sq ftl 8.29 21.20 68.22 
Flow ~C£SI 47.35 183.55 369.10 
Tap Width (ftl 5.43 28.27 37.45 
~ v s .  "el. i€t/sl 5.71 8.66 1.41 

~ y d r .  Depth (€ti 1.53 0.75 1.82 

. . 
Stream Power (Ib/ft s) 5 . 4 2  5.18 7.54 
Cum Volume iacre-ftl 31.13 0.76 2.03 
Cum SA iacieal 7.22 1.80 3.48 

warning: The conveyance ratlo iupstream conveyance divlded by downstream conveyance1 is less 
than 0.7 or greater than 1.4. =his may indicate the need Ear additional cross sections. 

warning:   he energy loss was greater than 1.0 ft 10.3 ml, between the current and previous crass 
section.  his may indicate the need for additional cross sections. 

~ o t e :  ~ydraulic jump has occurred between this cross section and the previous upstream section 

CROSS SECTION OWPUT Proflle #2/3 

E.G. Elev lft) 1290.30 Element ~ e f i  OB Channel Right 08 
Vel Head iftl 
W.S. Elev (ftl 
crit W.S. (ftl 
E.G. Slope (LtfLt) 
Q Total ccrs, 
Top Width iftl 
Vel Total ift/sl 
Max Chl Dpth iftl 
COIIY. Total (cfsl 
Length Wtd. (ftl 
Mi" Ch El (ftl 
Alpha 
Frctn Loss (ft) 
C h E LO55 (ft) 

0.99 wt. n-val. 0.033 
1289.31 Reach Len. (ftl 378.61 
1289.25 Plow Area ism ftl U 3 6  

0.014102 Area isq ftl 9.36 
800.00 Flow icfsi 59.58 
71-15 TOP Width iff) 5.43 
7.16 Avg. Vel. ILLfsl 6.37 
2.20 Hydr. Depth Ifti 1.72 

6736.7 Con". (cfsl 501.7 
378.61 Wetted Per. (ftl 7.20 
1287.64 Shear (Ib/sq ftl 1.14 

1.24 Stream Power (lb/ft sl i.28 
5.23 Cum Volume (acre-ft) 33.37 
0.22 Cum SA (acres) 1.36 

warning:   he velocity head has changed by more than 0.5 ft (0.15 ml. This may indicate the need for 
additional cross sections. 

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

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

~ote: ~ydraulic jump has occurred between this crass section and the previous upstream section. 

CROSS SECTION OUTPUT Profile #Full 

E.G. Elev (€ti 
Ye1 Head iftl 
W.S. Elev (ftl 
crit W.S. (ftl 
E.G. Slope (ftlftl 
Q Total icfsi 
Top Width iftl 
"el Total i£t/si 
Max Chl Dpth Iftl 
COO". Total (cfel 
Length Wtd. (ftl 
Min Ch El (ftl 
Alpha 
Frctn Loss (ftl 
C & E Loss (LC) 

1293.30 ~lement  eft 08 Channel 
2.04 Wt. "-Val. 0.033 0.016 

1291.26 Reach Len. iftl 378.61 378.61 . . 
1251.26 Flow Area isq ftl 19.94 81.82 
0.006009 A r e a  (sq ftl 19.94 81.82 
2200.00 Flow (cfsl 116.93 1192.18 
71.15 Top Width iftl 5.43 28.27 
8.79 Avg Vel. iftlsl 5.87 14.57 
4.15 Hydr. Depth (ftl 3.67 2.89 

28381.2 Conv. (cfsl 1508.4 15379.7 
378.61 Wetted Per. (ftl 9.15 28.42 
1287.64 Shear (Ibfsq LC1 0.82 1.08 

1.70 Stream Power (Ib/ft sl 4.79 15.74 
2.76 Cum Volume [acre-ft) 34.59 2.40 
0.41 Cum SA (acres) 1.32 2.12 

Right OB 
0.045 
378.61 
148.54 
148.54 
890.90 
37.45 
6-00 

warning: s he energy equation could not be balanced wlthin the sprclfied number of iterations. The 
program used critical depth for the water surface and continued on with the calculat~ons. 

warning:   he velocity head has changed by more than 0.5 ft (0.15 ml. This may indicate the need for 
additional cross sections. 

warning:  he conveyance ratio (upstream conveyance divided by downstream conveyance1 is less 
than 0.7 or greater than 1.4. This nlay indicate the need for additional cross sections. 

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

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

FLOW DISTRIBUTION OUTPUT Profile #If3 
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 eft sta ~iqht sta Flow A r e a  w.P. % Con"  Hydr D. velocity 

warning:   he conveyance ratio (upstream conveyance divided by downstream conveyanccl is less 
than 0.7 or qreater than 1.4. Thrs may rndicate the need for additional cross sections 

warning; =he energy loss was greater than 1.0 ft (0.3 m!. between the current and prevlous cross 
sectlo". This may indicate the need for additional cross sections. 

~ o t e :  ~ydraullc jump has occurred between this cross section and the previous upstream sectlon 

FLOW DISTRIBUTION OUTPUT Profile 11213 

 eft sta Right Sta FIOW Area W.P. % Conv. Xydr D. velocity 
ift! ift! icfsl (sq ftl (ft! (ft! iftls) 
9979.84 9981.65 14.87 3.18 3.58 1.86 1.76 4.68 

warning:   he velocity head has changed by more than 0.5 ft (0.15 m!. This may indlcate the need for 
additional cross sections. 

warning:   he conveyance ratio lupsrream conveyance divided by downstream conveyance) is less 
than 0.7 or greater than 1.4. This may indicate the need for additional cross sections. 

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

~ote: Hydraulic jump has occurred between this cross section and the previous upstream section. 

FLOW DISTRIBUTION OUTPUT Profile #Full 

Left Sta Right Sta Flow Area W.P. % Canv. Hydr D. Veloc~ty 
ift! (it) icfs) isq ft) lft! ift! ift/S! 
9979.84 9981.65 22.84 6.70 5.53 1.04 3.71 3.41 
998165 9983.46 47.41 6.65 1.81 2.16 3.67 7.13 
9983 4 6  9985.27 46.67 6.58 1.81 2.12 3.64 7.09 

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

warning: The velocity head has changed by more than 0.5 ft (0.15 ml. This may indlcate the need for 
additional crass sections. 

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

warning: The energy loss was greater than 1.0 ft 10.3 m i .  between the current and previous cross 
section.  his may indicate the need for additional cross sections. 

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

CROSS SECTION RIVER: ADOBE D M  
REACH: A1 RS: 18.50 

INPUT 
~eecription: Flow decreased by 400, 500. and 1200 tor the 1/3, 2 / 3  and Full Q 

respectively. Flow has begun to weir into the 101 vre~way due to 
the termination of the wall on north side of freeway 
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2 1 3  Q=300 cfs 
F u l l  Q=l000 cfs 
station   leva ti on Data num= 15 ~ ~ 

Sta Elev Sta Elev Sta Elrv Sta Elev SCa Elev 
979618 1286 9811.38 1286.81 9820.26 1286 9840.91 1284.75 9852.73 1284 
9875.54 1283.56 9899.5 1284 9934.5 1284.36 9468.09 1284 9978.34 1283.87 

9986.19 1284 10000 1285.0210014.97 128410051.98 1282.751005198 1289.75 

Manning's n Values "urn= 3 
sta n "a1 Sta n Val Sta n Val 

9796.18 ,033 9986.49 .01610014.97 0 4 5  

~ a n k  sta:  eft Right ~cngthe: Left channel ~ight Coeff Cantr. Expan 
9986.4910014.97 431.72 431.72 431.72 .I 3 

~nefeective  low num= 1 
Sta L Sta R Elev 

9796.18 9934.5 1286 

E.G. Elev Ifti 
Vel Head iftl 
W.S. Elev (ft) 
crit W.S. !ft) 
E.G. Slope lft/£t) 
Q Total lcfsl 
Top Width ift) 
"el Total (ftls) 
Max Chl Dpth iftl 
COIIV. Total (cfsl 
Length Wtd. (ftl 
Min Ch El Iff1 
Alpha 
FICEn LO68 If:) 
C & E Loss lftl 

Prorlle #I13 

1284.62 ~lernent r,efr on 
0.22 Wt. "-Val. 0.033 

1284.39 Reach Len. (ftl 431.72 
1284.36 Flow Area lsq ftl 15.63 

0.015465 Area lsq ftl 53.05 
200.00 Flow lcfs) 39.28 
187.98 Top Width Ifti 139.97 
3.60 Avg. Vel. (ftlsl 2.51 
1.64 Hydr. Depth lftl 0.30 

1608.3 Conv. (cis1 315.8 
431.72 Wetted per. lftl 51.99 
i28n.00 shear IIbIsq ft) 0.29 

1.10 stream Power IIbIft a )  0.73 
3.36 Cum Volume lacre-ftl 30.86 
0.04 Cum SA (acres) 6.59 

Channel Right OB 

narning: ~ivided flow computed for this crass-section. 
warning: The energy loss was greater than 1.0 it (0.3 I"), between the current and previous crofis 

section.   his may lndlcate the need for additional cross sections. 

CROSS SECTION OUTPUT P~oflle it213 

E.G. Elev lftl 1284.85 Element  eft 08 Channel ~ight on 
0.25 Wt, n-Val. 0.033 0.016 0.045 

1284.60 Reach Len, fftl 431.72 431.72 431.72 -~ ~ . . 
1284.52 Flow Area (sa  ftl 26.35 5.03 45.34 . . 

E.G. slope (ftlft) 0 013093 Area (sq ft) 82.25 5.03 45.34 
Q Total (cfsl 300.00 Flow lcfs) 86.29 23.90 189.80 
Top Wldth (ft) 196.98 Tap Width ILt) 1a3.22 16.75 37.01 
vel Total Ittlsl 3.91 ~ v g .  vel. lft/s) 3.28 4.75 4.19 
Max Chl Dpth (ft) 1.85 Hydr. Depth Ifti 0.51 0.30 1.23 
Conv. Total !cfsl 2621.8 Conv. (cis) 754.2 208.9 1658.8 
~engrh Wtd. lftl 431.72 Wetted Per. If:) 51.99 16.80 38.88 
Min Ch El (ft) 128400 Shear (Iblsq it) 0.41 0.24 0.95 
Alpha 1.04 Stream power lIb/ft sl 1.36 1.16 3.99 
Frctn Loss lft) 3 5 8  Cum Volume (acre-ft) 32.97 1.52 3.39 
C h E LOSS If:) 0.05 Cum sn (acres) 6.71 1.96 3.37 

warning: ~ivided flow computed for this cross-section. 
Warning: The conveyance ratio lupstream conveyance divided by downstream conveyance) is less 

than 0.7 or greater than 1.4. This may indicate the need for additional crass sections 
warning:   he energy lass was greater than 1.0 it (0.3 ml. between the current and previous cross 

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

CROSS SECTION OUTPUT Pr ro f l l e  #Full 

E.G.  lev lftl 1288.83 Element ~ e f f  OB channel ~ighr OB 
Vel Head lft) 4.38 Wt. "-Val. 0.033 0 0 1 6  0.045 
W.S. Elev !ftl 1284.46 Reach Len. (ftl 431.72 431.72 431.72 
rrif W . S .  1ft1 1285.24 FIOW ~ r e a  lsa it1 18.69 2.91 40.03 

Q Total lcfsl 1000.00 Flow (~£81 229.77 53.49 716.74 
Top Width iftl 190.72 Top Width ! ? t i  140.96 12 75 37.01 
Ye1 Total ift/sl 16.17 Avo. "el. lttlsl 12.16 18.37 17.90 -- ~~~~ . . .  - 
Max Chl D ~ t h  lft) 1.71 Hydr Depth ILL) 0.36 0.23 1.08 
Conv. ratel lcfsl 1885.2 con". !cfsl 
Length Wtd. iftl 431.72 Wetted Per. !fL) 
Min Ch El Ifti 1284.00 Shear ilb/sq ftl 
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Alpha 1.08 Stream power (Ib/ft sl 77.63 73.50 321.01 
~rcfn Loss (ftl 4.23 Cum Volume (acre-ftl 34.24 2.04 4.34 
C & E Loss (ftl 0.23 Cum SA lacreal 6.68 1.94 3.37 

warning: oivided flow computed for this cross-sectlon. 
warning:   he velocity head has changed by more than 0 . 5  ft (0.15 ml. This may indicate the need for 

additional cross sections. 
warning:  he conveyance ratio lupstream conveyance divided by downstream conveyance) is less 

than 0.7 or greater than 1.4. Thls may xndicate the need for  additional crass sections. 
warning;   he energy loss was greater rhan 1.0 ft (0.3 m i .  between the current and previous cross 

8ect10n.  his may lndicate the need for addit~onal cross sections. 
~ote: ~ultiple critical depths were found at thls locat~on. The critical depth with the lowest. valid 

water surface was used. 

FLOW DISTRIB~ION OUTPUT Profile #1/3 

Left Sta Right Sta Flow Area W.P. a can". ~ y d r  D velocity 
(£ti (ftl (cfsl 1sq Et) (ft) ift) Iftl*) 
9923.05 9986.49 39.28 15.63 51.99 19.64 0.30 2.51 

warning: ~ivided flow computed for this cross-section. 
warning:   he energy loss was greater than 1.0 it 10.3 ml, between the current and previous cross 

sectlo".  his may indicate the need for additional cross sections. 

FLOW DISTRIBUTION OUTPUT PrOfile #2/3 

=eft sta Right Sta Flow Area W.P. % Conv. Hydr D. velocity 
lftl ILtl lcfsl (sq €ti lftl lftl Iftls) 
9923.05 9986.49 86.29 26.35 11.99 28.76 0.51 3.28 

warning: ~ivided flow computed for this cross-section. 
warnlng: The conveyance ratio iupstleam conveyance divlded by downstream conveyance1 is less 

than 0.7 or greater than 1.4. This may indicate the need for addltional cross sections. 
warning:   he energy loss was greater than 1.0 ft (0.3 ml. between the current and previous crass 

section.   his may indicate the need Lor additional crass sections. 

FLOW DISTRIBUTION OUTPUT Profile #Full 

Left 9th Right Sta Flow Area W.P. % C o n v .  H y d r D .  Velocity 
Ift) iftl Icfsi isq Ltl lftl lftl 1rt/s1 
9923.05 9986.49 229.77 18.89 51.99 22.98 0.36 12.16 
LB 9986.49 9995.98 25.37 1.38 6.07 2.14 0.23 18.37 
9995.98 10005.48 
10005.18 RB 10014.97 28.12 1.53 6.72 2.81 0.23 18.37 

warning: Dlvlded flow computed for this crass~section. 
warning: The velocity head has changed by more than 0.5 ft (0.15 ml. Thls may lndlcare the need for 

addltional cross sections. 
warning:   he conveyance ratio (upstream conveyance divided by downstream conveyance) is less 

than 0.7 or greater than 1.4. This may indicate the need for additional cross sections. 
warning: The energy loss was greater rhan l o  ft (0.3 ml. between fhc current and prevlous cross 

section.   his may lndrcate the need £or additional cross sections. 
m t e :  ~ultiple critical depths were found at this location. The critical depth wleh the lowest, valid 

water surface was used. 

CROSS SECTION RIVER: ADOBE DRM 
REACH: A 1  RS: 18.42 

INPUT 
Description: Flow decreased by 100. 200, and 800 for the 113. 213 and Full Q 

respectively. Flow has continued to weir lnta the 101 Freeway due 
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to the terminatlo" of the wall on north side of freeway. 

113 
Q=100 Cfs 

213 Q-100 cfs 
Full 0-200 cfs 
station Elevation Data num= 16 

sta  lev Sta Elev Sta ~ i e v  Sta Elev Sta Elev 

~anning's n values num= 3 
Sta n Val Sta n Val Sta n Val 

9785.39 ,033 9984.34 01610013.39 0 4 5  

Bank SLa: Left Right Lengths: Left Channel Right Coeff Contr. Expan 
9984.3410013.39 407.21 407.21 407.21 1 .3 

Ineffective Flow num= 1 
Sta L sea R Elev 

9785.39 9974.61 1287 

CROSS SECTION OUTPUT Profile #I13 

E.G. Elev ift) 1281.21 Element  eft OB Channel Right 08 
vei ~ e a d  (fr) 0.08 wt. n-val. 0.033 0.016 0.045 
w.S. Elev [ftl 1281.14 Reach Len. (ft) 407.21 407.21 407.21 
~ r i r  W . S .  lftl 1280.80 Flow area 1s" ftl 8-53 11.40 30.27 . - - . . , - - , 

E.G. Slooe (ftlftl 0.003206 Area isq ftl 604.50 11.40 30.27 
Q Total ~cfs) 1oo.00 Flow I C ~ S I  19-91 32.14 47.95 
Top Width lftl 265.94 Top Width let) 198.95 29.05 37.94 
"-1  oral rft/cI 1.99 Ava. vel. (ftlsl 2.33 2.82 1.58 . . . . . . . - , - - ,  - , 

Max Chl Doth lftl 3.93 ~ y d r  D e ~ t h  (it) 0.88 0.39 0.80 

FrCtn Loss (ft) 
C & E LO89 (ft) 

1.22 Stream Power 11b/ft sl 0.41 0.22 0.25 
2.93 Cum Volume (acre-ft) 27.60 0.59 1.23 
0.02 Cum SA lacreal 4.91 1.43 2.78 

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

than 0.7 or greater than 1.4.  his may indicate the need far additional cross sections. 
warning: The energy loss was greater than 1.0 ft 10.3 ml. between the current and previous cross 

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

CROSS SECTION OUTPUT 

E.G. Elev lftl 
Vel Head ift) 
W.S. Elev lftl 
crit W.S. (ftl 
E.G. Slope (ft/ftl 
Q Total Icfs) 
Top WldCh lftl 
vel Total (ftlsl 
Max Chl Dpth (ftl 
Con". Total icfal 
Length Wtd. (€ti 
Mi" Ch El (ftl 
Alpha 
FICt" Loss (ft) 
C h E L o s s  lftl 

Element 
Wt, "-Val 
Reach Len. (ft) 
Flow Area lsq ftl 
area (sir £ti 
Flow (cis) 
Tap Width (£ti 
avg. Vel. (&Is) 
Xydr. Depth lfti 
Con" (cfsl 
wetted Per. (ftl 
shear Ilblsq ftl 
stream Power Ilblft sl 
Cum Volume (acre-€ti 
Cum Sa lacresl 

Left 08 
0.033 

407.21 
8.53 

604.50 
19.91 
198.91 
2.33 
0.88 

311.7 
9.74 
0.18 
0.41 

29.57 
5.02 

Channel Right OB 
0.016 0.045 
407.21 407.21 
11.40 30.27 
11.40 30.27 
32.14 47.95 
29.05 37.94 
2.82 1.58 
0.39 0.80 
567.6 847.0 
29.06 38.81 
0.08 0.16 
0.22 0.25 
1.44 3.02 
1.73 3.00 

warning: The cross-section end points had to be extended vertically far the computed water surface. 
warning:   he conveyance ratlo (upstream conveyance divided by downstream conveyance1 is less 

than 0.7 or greater than 1.4. This may indicate the need for additional cross sections. 
warning:   he energy lass was greater than 1.0 ft (0.3 m ) .  between the current and previous cross 

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

CROSS SECTION OUTPUT Profile #Full 

E.G. Elev Ifti 1281.52 Elentent ,,eft 08 Channel Right OB 
Vel Head (ft) 0.20 Wt. "-Val. 0.033 0.016 0.045 
W.S.  lev (ftl 1281.32 Reach Len. Ift) 407.21 407.21 407.21 
Crit W.S. (ft) 1281.07 Flaw Area (sq  it1 10.33 16.76 37.27 
E.G. Slope (ftlfti 0.005266 Area Is9 ft) 641.20 16.76 37.27 
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Q Total lcfs) 
Top Width lftl 
"el Total lft/sl 
Man Chl Dpth lftl 
Conv. Total Icfsl 
Length Wtd. lftl 
Min Ch El lftl 
Alpha 
Frctn Loss lftl 
C & E  Loss (€ti 

200.00 Flow Icfsl 3i2.08 78.27 86.65 
265.94 Top Width lftl 198.95 29.05 37.94 
3.11 ~ v g .  vel. lfr/sl 3.40 4.67 2.33 
4.11 H ~ d r  Deoth ifti 1.06 0.58 0.98 

2756.1 C&LY. lcfsl 483.4 1078.6 1194.1 
407.21 Wetted Per. Iftl '1.74 29.06 38.99 
1280.52 Shear lIb/sq ft) 0.35 0.19 0.31 

1.34 Stream Power Ilblft sl 1.18 0 89 0.73 
3.26 Cum volume (acre-ftl 30.75 1.94 3.96 
0.01 Cum SA (acres1 4.99 1.73 3.00 

Warnlng : 
warning: 

warning: 

Note 

  he cross-section end points had to be extended verrlcally for the computed water surface 
  he conveyance ratio (upstream conveyance drvided by downstream conveyance) is less 
than 0.7 or greater than 1.4.  his may indicate the need for additional cross sections. 
  he energy loss was greater than l o  ft 10.3 mi. between the current and previous cross 
section. =his may indicate the need for additional cross sectlona. 
~~draulic jump has occurred between this cross section and the previous upstream section. 

FLOW DISTRIBUTION OUTPUT Profile #1/3 

Left Sta Riaht Sta Flow Area W.P. P con" Hydr D. velocity 
(£ti IEEI ICCSI ISY fti ~ f t ~  ~fti ~ r t / s ~  
9918.02 9984.34 19.91 8.53 9.74 19.91 0.88 2.33 
LB 9984.34 9994.02 17.69 5.38 9.68 17.69 0.56 3.29 
9994.02 10003.71 11.22 4.09 9.68 11.22 0.42 2.74 

warning:   he cross-section end points had to be extended vertically for the computed water surface 
Warning: The conveyance ratio lupstream conveyance divided by downstream conveyance1 is less 

than 0.7 or greater than 1.4. This may indicate the need for additional cross sections. 
Warning:   he energy loss was greater than 1.0 ft 10.3 mi. between the current and previous cross 

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

FLOW DISTRIBUTION OUTPUT Profile #2/3 

Left Sta Right Sta PIOW Area W.P. % Conv. Hydr D. Velocity 
lftl lftl Icfsl 1sq ft) lft) lft) lft/sl 
9918.02 9984.34 19.91 8.53 9.74 19.91 0.88 2.33 
LB 9984.34 9994.02 17.69 5.38 9.68 17.69 0.56 3.29 

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

than 0.7 or greater than 1.4. This may indicate the need for additional cross sections. 
warning:   he energy loss was greater than 1.0 ft 10.3 mi. between the current and previous cross 

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

FLOW DISTRIBUTION OUTPUT Profile #Full 

Left sea Right sta Flow Area W.P. P Conv Hydr D. velocity 
Ifti Ifti I~f51 1sq ft) lft) lftl ift/~) 
9918.02 9984.34 35.08 10.33 9.74 17.54 1.06 3.40 
LB 9984.34 9994.02 38.09 7.16 9.68 19.04 0.74 5.32 
9994.02 10003.71 27.40 5.88 9.68 13.70 0.61 4.66 
10003.71 RB 10013.39 12.79 3.72 9.69 6.40 0.38 3.44 

warning;   he cross-section end points had to be extended vertically for the computed water surface. 
Warning:   he conveyance ratlo iupstream conveyance divided by downstream conveyance1 is less 

than 0.7 or greater than 1.4. ~11is may indicate the need for addlt~anal crass sections. 
warning:   he energy loss was greater than 1.0 Lt 10.3 m), between the current and previous crass 

section. This may indicate the need for additional crass sections. 
Note: ~ydraulic jump has occurred between this cross section and the prevlaus upstream section. 

CROSS SECTION RIVER: ADOBE DAM 
REACH: Al RS: 18.34 
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INPUT 
~escription:  low decreased by 100 for the Full Q. Flow has contlnued to weir 

into t h e  101 ~reeway due to the termination of the wall on north 
side of freeway. 

1/3 Q-100 cfs 
2/3 a-100 cfs 
Full 0.200 cfs 
station  levat ti on Data num- 15 

sta  lev sta Elev Sra  lev Sta  lev sta Elev 
9851.97 1270 9863.54 1272 9874.6 1274 9885.48 1276 9908.75 1276.79 
9938.39 1276 9970.37 1276 9977.43 1277.36 9985.18 1278.13 9985.18 1277.63 

Manning's n Values "urn= 3 
sta n val sta n Val Sta n Val 

9851.97 -033 9985.18 0161001478 ,045 

Bank S t a  Left Right Lengths: Left Channel Right Coeff Cantr. Expan. 
9985.1810014.78 530.92 530.92 530.92 .I -3 

~neffectlve  low "urn= 1 
Sta L Sta R Elev 

cnoss SECTION OUTPLPI. Profile #1/3 

E.G. Elev (ftl 
Vel Head ift! 
W.S. Elev (ftl 
crit W.S. (ft1 
E.G. Slope (ft/ftl 
Q Total (cfsl 
Top Width lftl 
Vel Total lftlsl 
Max Chl Dpth lftl 
COOY. Total Lcfsl 
Length Wtd. (ftl 
Min Ch El Iftl 
Alpha 
Frctn Loss (ftl 
C h E Loss ifti 

1278.26 Element  eft 08 Channel ~ight OB 
0.27 wt. n - v a l .  0.016 0.045 

1277.99 Reach Len. iftl 530.92 530.92 530.92 ~ ~ 

1277.39 Flow Area lsy ft) 6.23 19.51 
0.027995 Area (sy ftl 327.26 6.23 19.51 
100.00 Flow (cfsl 33.86 66.14 
200.36 Top Width iftl 131.75 29.60 39.60 

3.88 Avq. Vel. Ift/sl 5.44 3.39 
7.99 xydr. Depth iftl 
597.7 Con". (cfsl 
530.92 Wetted Per. (ftl 
1277.63 Shear (lb/sa ft! 

1.17 stream pave; (~b/ft si 1.97 2.85 
2.18 Cum Volume (acre-ftl 23.25 0.51 1 0 0  
0.06 cum SA (acres1 3.37 1.16 2.42 

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

warning: nivided flow computed for this cross-section. 
Warning:   he cross-section end points had to be extended vertically for the computed water surface. 
warning: s he conveyance ratio lugstream conveyance divlded by downstream conveyance) is less 

than 0.7 or greater than 1.4. This may indicate the need for additional cross sections. 
warning:   he energy loss was greater than 1.0 ft (0.3 ml. between the current and previous cross 

section. This may indicate the need far additional cross sections. 
warning: nuring the standard steg iterations, when the assumed warer surface was set equal to critical 

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

Note: ~ultiple critical depths were found at this location. The critical depth with the lowest, valid. 
water surface was used. 

cnoss SECTION OUTPUT Profile 112/3 

E.G. Elev iFt1 1278.26 Element Left 08 Channel ~ight 08 
Ye1 Elcad lftl 0.27 Wt. n-Val. 0.016 0.041 
W.S. Elev iftl 1277.99 Reach Len. Iftl 130.92 530.92 530.92 
Crit W.S. iftl 1277.99 Flow Area isy ft! 6.23 19.51 
E.G. Slope (ft/ftl 0.027995 Area lsy ftl 327.26 6.23 19.51 
Q Total lcfsl 100.00 Flow lcfsl 33.86 66-14 
Top Width lftl 200.96 Top Wldth iftl 131.75 29.60 39.60 
vel ~otal Ift/sl 3.88 A V ~ .  vel. i£t/sl 5.44 3.39 
Max Chl ~ p t h  (ftl 7.99 ~ y d r .  Depth ift! 0 . 2 1  0.49 
Conv. Total (cfsl 597.7 Con" (cis) 202.4 395.3 
Length Wtd. lftl 530.92 Wetted Per. Ifti 30.09 40.60 
Min Ch El (ftl 1277.63 Shear ilb/sq ftl 0.36 0.84 
Alpha 1.17 stream power ilb/ft sl 1.97 2.85 
Frctn Loss lftl 0.12 cum volume (acre-ftj 25.21 1.35 2.78 
C h E Loss lftl 0.08 Cum SA (acres! 3.47 1.46 2.64 

warnlng:   he energy equailon could nor be balanced within the specified number of iterations. The 
program used critical deprh Lor the water surface and contlnued an with the calculat~ons. 

warning: nivided flow computed for this cross-section. 
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warning:   he cross-section end paints had t o  be extended vertically for :he computed water surface. 
warning:   he conveyance ratio (upstream conveyance dlvided by domstream conveyancel i s  less 

than 0.7 or greater than 1.4. This may indicate the need for additional cross sections. 
warning; *he energy loss was greater than 1.0 ft 10.3 mi. between the current and previous cross 

section. This may zndicate the need far additional cross sections. 
warning: ~uring the standard step iterations, when the assumed water surface was set equal to critical 

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

~ o t e ;  ~ultiple critical depths were found at this location. The critical depth with the lowest, valid, 
water surface was used. 

CROSS SECTION OUTPLPI' Proflle #Full 

E.G. Elev (ft) 
"el Head (ftl 
W.S. Elev Ifti 
crit W.S. (ft) 
E G. Slope lft/ftl 
Q Total lcfsl 
Top Wldth ifti 
Vel Total ift/si 
Max Chl Dpth (€ti 
con". Total icfsi 
Length Wtd. ifti 
Mi" Ch El ifti 
Alpha 
Frctn Loss lftl 
C & E LOSS (ftl 

1278.26 Element Left 06 Channel Right 08 
0.27 Wt. n-Val. 0.016 0.045 

1277.99 Reach Len. iftl 530.92 130.92 530.92 
1277.99 Flow Area lsq ftl 6.23 19.51 

0.027995 Area isq ftl 327.26 6.23 19.51 
100.00 Flow icfs) 33.86 66.14 
200.96 Top Width (It1 131.75 29.60 39.60 

3.88 Aug. "el. (ft/sl 5.44 3.39 
7.99 Hydr Depth (ft) 0.21 0.49 

597.7 Conv. icfsl 202.4 395.3 
530.92 Wetted Per. ifti 30.09 40.60 

1277.63 Shear (lb/sq fti 0.36 0.84 
1.17 Stream Power iIb/ft sl 1.97 2.85 
0.04 Cum volume lacre-ftl 26.23 1.83 3.70 
0.08 Cum SA iacresi 3.45 1.46 2.64 

warning:  he energy equation could not be balanced within the speciried number of iterations.   he 
program used critical depth far the water  surface and continued on with the calculations. 

warning: ~lvided flow computed for this crass-section. 
warning:   he cross-section end points had to be extended vertically for the computed water surface 
warning:   he conveyance ratio (upstream conveyance divided by downstream conveyance1 is less 

than 0.7 or grtiater than 1.4. This may indicate the need lo r  additional cross sections. 
warning;   he energy loss; was greater than 1.0 ft 10.3 mi. between the current and previous cross 

section. This may indicate the need for additional cross sections. 
warning: nuring the standaid step iterations, when the assumed water surface was set equal to critical 

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

~ote: ~ultiple critical depths were found at this location. The critical depth with the lowest, valid, 
water surface was used. 

FLOW DISTRIBUTION OUTPUT Profile #1/3 

 eft Sta Right Stii FIOW krea W.P. % can". Hydr D. velocity 
lfti ifti ids) isq ftl iftl lftl lft/sl 
LB 9985.18 9995.05 18.80 2.91 10.22 18.80 0.30 6.45 
9995.05 10004.91 8.99 1.85 9.87 8.99 0.19 4.87 
10004.91 RB 10014.78 6.07 1.47 10.00 6.07 0.15 4.14 
10014.78 10032.87 0.09 0.15 3.43 0.09 0.04 0.59 
10032.87 10050.95 12.47 5.61 18.09 12.47 0.31 2.22 
10050.95 10069.04 13.59 13.75 19.08 53.59 0.76 3.90 

warning:   he energy equirtian could not be balanced within the specifled number of iterations. 'rhe 
program selected the water surface that had the least amount of error between computed 
and assumed values. 

Warning: Divided flow computed for thia cross-section. 
Warning: The cross-section end points had to be extended vertically for the computed water surface. 
warning:   he conveyance ratio iupstream conveyance divlded by downstream conveyance1 is less 

than 0.7 or greater than 1.4. This may indicate the nerd for additlanal cross sections. 
warning:  he energy loss; was greater than 1.0 ft (0.3 mi. between the current and previous crass 

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

depth, the ca1l:ulated water surface came back below critical depth. This indicates that there 
is not a valid subcrltical answer. The program defaulted to cr~tical depth. 

Note: ~ultiple critical depths were found at this location. The critzcal depth with the lowest, valid, 
water surface was used. 

FLOW DISTRIBUTION OUTPUT Proflle #2/3 

~ e f r  Sta Right Str> Flow ~ r e a  W.P. % con". Hydr D. velocity 
(LC1 iftl ("fa1 isq ft) iftl Iftl lft/s) 

LB 9981.18 9995.05 18.80 2.91 10.22 1 R . 8 0  0.30 6.45 
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warnmy:  he energy equation could not  be balancer1 within the spec~fied number nE iterations.   he 
program used critical depth for the water surface and continued on with the calculations. 

warning; ~ivided flow compu~ed for this cross~section. 
warning: The cross-section end points had co be extended vertically far the computed water surface. 
warning: The conveyance ratlo (upstream conveyance divlded by downstream conveyance1 is less 

than 0.7 or greater than 1.4. ~ h r s  may indicate the need for additional cross sections. 
warning:  he energy loss was greater than 1.0 ft 10.3 m). between the current arid previous cross 

section.   his may ind~cate the need for additional cross sections. 
warning: nuring the standard step iterations, when the assumed water surface wa;i set equal to critical 

deprh, the calculated water surface came back below critical depth. This ~ndicates that there 
Is not a valid subcritical answer. The program defaulted to crltical depth. 

~ o t e :  ~ultiple critical depths were found at this locatiorr.   he critlcal depth with the lowest, valid 
water surface was used. 

FLOW DISTRIBUTION OUTPUT Profile #Full 

~ e f f  Sta Riqht Sta PIOW ~ r e a  W.P. % con". ~ y d r  D. velocity 
(ftl (fi1 (CIS! ( ~ q  ftl lft! lftl Ift/~l 
LB 9985.18 9995.05 18.80 2.91 10.22 18.80 0.30 6.45 
9995 0 5  10004.91 8.99 1.85 9.87 8.99 0.19 4.87 

warning:   he energy equation could not be balanced within the specified number of iterations.   he 
program used critical depth for the water surface and continued on with  the calculat~ons. 

warning: nivided flow computed for this cross-section. 
warning:  he cross-section end points had to be extended vert~cally far the computed water surface. 
warning:   he conveyance ratio (upstream conveyance divided by downstream conveyance) is less 

than 0.7 or greater than 1.4. This may indicate the need for additional cross sections. 
warning;   he energy loss was greater than 1.0 ft 10.3 m!. between the current and previous cross 

section. This may lndicate the need for additional cross sections. 
warning: ouring the standard step iterations, when the assumed water surface was set equal to critical 

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

~ote: ~ultiple critical depths were found at this location.  he crltical depth with the lowest, valid. 
water surface was used. 

CROSS SECTION RIVER: ADOBE DAM 
REACH: A1 RS: 18.24 

INPUT 
Description: 1/3 Q-100 cfs 
213 Q=100 cfs 
Full 0=100 cfs 
Station Elevation Data num= 23 

sta  lev sta =lev sta  lev Sta   lev Sta   lev 
9861.6 1255.55 9866.48 1256 9877.24 1258 9886.02 1260 9894.68 1262 
9903.38 1264 9911.91 1266 9920.59 1268 9928.95 1270 9937.95 1272 

Mann~ng ' S  

Sta 
9861.6 

n values 
n Val Sta 
,033 9983.08 

nu!"= 3 
n Val Sta 
.01610034.84 

n Val 
,045 

Bank Sea: Left Right Lengths: Left Channel Right Coeff Cuntr. Expan 
9983.0810034.84 403.54 403.54 403.54 1 .3 

Ineffective Plow num= 1 
sta L sta R Elev 
9861.6 9983.08 1278 

CROSS SECTION OUTPUT Profile #I13 

E.G. Elev Ifti 1275.81 Elenlent 1,eft OB Channel ~iqht 08 
Vel Head (ft) 0.07 Wt. n-Val. 0.016 0.045 
W.S. Elev lftl 1275.74 Reach Len. (ftl 403.54 403.54 403.54 
~ r i t  W.S. Iftl 1275.53 Plow Area lsq ftl 28.57 36.57 
E . G .  Slooe ift/ftl 0.001570 Area (ma ftl 1006.32 28.57 36.57 
Q Total Ic~ s !  100.00 Elow ( C ~ S I  69.85 30.15 
Top Width lfti 245.81 Top width lftl 121.48 51.76 72.57 
Vel Total Iftlsl 1.54 Avg. "el. ift/sl 2.44 0.82 
Max Chl Dpth ift! 20.19 Hydr. Depth Ifti 0 55 0.50 
Conv. Total lcfs! 2523.8 Con" (cfs! 1762.8 761.0 
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Length wtd. Ifti 401.54 wetted p e r .  (fr) 
Min Ch El iftl 1274.95 Shear lIb/sq ftl 
Aloha 1.86 Stream P o w e r  ilb/ft sl  

~ . .  ~. 
Frctn Loss iftl 1.34 Cum Volume (acre-ft1 15.12 0.30 0.66 
C & E LOSS Iftl 0.01 Cum SA (acres1 1.82 0 66 1.7a 

warning: Divided flow computed for this cross-section. 
warning: h he cross-section end points had to be extended vertically for the computed water surface. 
warning:  he conveyance ratio [upstream conveyance dlvided by downstream conveyance1 is lees 

than 0.7 or greater than 1.4. This may lndlcate the need for additional cross sections. 
warning:   he energy loss was greater than 1.0 ft 10.3 mi. between the current and previous cross 

section. This may indicate the need far additlonal c r o s s  sections. 

CROSS SECTION OUTPUT 

E.G. Elev (ftl 
Vel Head iftl 
W.S. Elev iftl 
Crit W.S. Iftl 
E.G. Slope (ft/fti 
O Total lcfsl 
TOP Width (£ti 
Vel Total ift/sl 
Max Chl Dpth lftl 
Conv. Total (cfsl 
Length Wtd. lftl 
Min Ch El (ftl 
Alpha 
FlCt" LO68 Iftl 
C & E Loss lft1 

Element 
wt. n~val. 
Reach Len. lftl 
Flow Area (sq LC1 
Area (sq ftl 
Flow (cf51 
Top Width (It1 
Avg. vel. (ft/sl 
Hydr. Depth lftl 
Con". icis1 
Wetted Per. iftl 
shear (Ib/sq ftl 
stream power llb/ft sl 
Cum Volume (acre-ftl 
Cum SA lacrcs) 

Left OB Channel Risht 08 

Warning: The cross-section end points had to be extended vertically for the computed water surface. 
warning:   he velocity head has changed by more than 0.5 ft (0.15 ml. This may ~ndicate the need for 

additional cross sections. 

CROSS SECTION OUTPUT Profile #Pull 

E.G. Elev iftl 
Vel Head lftl 
W.S. Elev (It1 
crit W.S. lftl 
E.G. Slope (ftlftl 
Q Total icfsl 
Top Width (ftl 
Vel Total lft/si 
Max Chl Dpth iftl 
Conv. Total icfsl 
Length wtd. lftl 
Min Ch El iftl 
Alpha 
Frctn LOSS lftl 
C & E Loss iftl 

1277.14 Element Left OB Channel Right OB 
0.00 Wt. "-Val. 0.016 0.045 

1277.13 Reach Len. lftl 403.54 403.54 403.54 
1275.53 Flow Area Is4 ftl 100.59 156.61 
0.000021 Area lsq ft) 1175.35 100.59 156.61 
100.00 Plow lcfsl 65.90 34.10 
261.89 Top Width iftl 121.48 51.76 88.65 
0.39 Avo. Vel. Ift/sl 0 6 6  0.22 

21.58 ~ y d r  Depth Iftl 1.94 1.77 
21795.2 Conv. Icfsl 14362.2 7432 .9 
403.54 Wetted Per. Ifti 52.76 90.88 
1274.95 Shear llb/sq €ti 0.00 0.00 

1.98 stream ~ a w e r  llb/ft s1 0.00 0.00 
0.66 Cum Volume (acre-It1 17.07 1.18 2.62 
0.08 Cum SA lacresl 1.91 0.96 1.85 

warning:   he cross-section end points had to be extended vertically for the computed water surEace. 
warning:   he velocity head has changed by more than 0.5 €t 10.15 ml. This may indicate the need for 

additional cross sections. 

FLOW DISTRIBUTION OUTPUT Profile #1/3 

 eft Sta Right Sta Plow Area W.P. % Canv. ~ y d r  D. velocity 
lftl lit) Icfsl Is4 ft) lit1 iftl Ift/sl 

warning: ~ivlded flow computed for this cross~secrian. 
warnxng:   he crass-section end points had to be extended vertically for the computed water surface 
warning: rhe conveyance ratio iupstream conveyance divided by downsiream conveyance) is less 

than 0.7 or areater than 1.4. This mav indicate the need far additional cross sections. 
warning: The energy lass was greater than 1.0 Lt 10.3 ml. between the current and previous cross 

section. This may indicate the need Lor additional crass sections. 

FLOW DISTRIBUTION OUTPUT Profile #2/3 
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 eft sta night sta FIOW ~ r e e  W.P. % con" Hydr D .  velocity 
Iftl (LC1 (cis1 lsq LC1 (fti (€ti iftlsl 

LB 9981.08 10000.33 20.93 23.52 17.76 20.93 1.36 0.89 

warning: =he cross-section end points had to be extended vertically for the computed water surface. 
Warning: The velocity head has changed by more than 0.5 ft (0.15 m ) .  This may indicate the need Lor 

additional cross sections. 

FLOW DISTRIBUTION OUTPUT Profile #Full 

 eft Sta ~ i o h t  Sta Plow Area W.P. % con". Hydr D. velocity 

Warning:   he cross-section end points had to be extended vertically for the computed water surface. 
Warning:   he velocity head has changed by mare than 0.5 ft (0.15 ml. This may ind~cate the need for 

additional cross sections. 

CROSS SECTION RIVER: iiDOBE DAM 
REACH: A1 RS: 18.17 

INPUT 
Description: Flow increased by 800, and 1400 for the 213 and Full Q 

respectively. Flow has been added from the flow exiting the 
~rrowhead subdivion on the northwest side and traveling south on 
59th Avenue. 

113 Q=100 C ~ S  

213 Q-900 CES 
Full Q=1500 CfS 
Station  levat ti on Data num= 22 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
9872.46 1254 9879.61 1256 9886.45 1258 9893.31 1260 990018 1262 
9907.14 1264 9913.57 1266 9921 1268 9927.44 1270 9934.54 1272 
9941.84 1274 9963.9 1274 9976.22 1274.47 9976.22 1271.97 9981.04 1274 
10000 1274.8410017.85 127410034.45 1273.8310034.45 12743310129.13 1274 

10163.64 1273.3310163.64 1279.33 

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

9872.46 ,033 9976.22 .01610034.45 0 4 5  

~ a n k  sta:   eft ~ i ~ h t  ~engthg: ~ e f ~  channel ~ i g h t  coeff contr. Enpan 
9'376.2210034.45 185.24 185.24 185.24 1 .3 

~neffective  low num- 1 
Sta L Sta R Elev 

9872.46 9976.22 1279 

CROSS SECTION OUTPUT Profile 11113 

E.G. 41ev (ftl 1274.46 ~lenlent L e f t  OB Channel Right OB 
Vel Head (ftl 0.14 W e .  "-Val. 0.016 0.045 
W.S. Elev (ftl 1274.31 Reach Len. ifti 185.24 185.24 185.24 
Crit W.S. (ftl 1274.30 Flow A r e a  (sq ftl 10.39 36.63 
E.G. Slope (fC/€ti 0.011019 Area isq €ti 721 6 6  10.39 36.63 
0 Total icfsl 100.00 Flow (cfsl 44.22 55.78 . . 
Gap width (fti 253.71 ~ o p  width (ft) 
Vel Total (ftlsl 2.13 ~ v g .  vel. iftlsl 
Max Chl Dpth (ftl 20.31 Hydr. Depth (it1 
Con". Total (cfsl 952.7 Con" (cfsi 
LenqLh Wrd. iftl 185.24 wetted Per. (ftl 

Alpha 
Frctn Loss (ft) 
C h E Loss ifti 

1273.83 Shear (Iblsq €ti 0.20 0.20 
2.06 Stream Power ilblft sl 0.84 0.30 
1.92 Cumvolume (acre-ft) 7.12 0.12 0.32 
0.00 Cum SA (acres) 0.80 0.26 0.82 
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Warning: Divided flow computed for this crass-section. 
warning: The cross-section end points had to be extended vertically for the computed water surface. 
warning: The energy loss was greater than 1.0 it 10.3 ml, between the current and previous cross 

section. This may indicate the need Ear addltianal cross sections. 

CROSS SECTION OUTPUT Profile 11213 

E.G. Elev lftl 
Vel Head lftl 
W.S. Elev iftl 
crit W.S. (£ti 

1275.71 ~lenlenz Left OB Channel ~ight 08 
0.58 wt. n-val. 0.016 0.045 

1275.13 Reach  en. (frl 185.24 185.24 185.24 
1275.13 Flow Area (sq ftl 51.68 141.60 

E.G. Slope iftlftl 0.009356 Area lsq It1 801.67 51.68 141.60 
Q Total lcfs) 900.00 Flow Iclsl 423.66 476.34 
Top Width (ftl 291.18 Top Width (ftl 103 7 6  58.23 129.19 
Vel Total Iftlsl 4.66 A v 4  Vel. (irlsl 8.20 3.36 
Max Chl Dpth 1fL1 21.13 ~ y d r .  Depth IfLl 0.89 1-10 
Can". Total 1cf.l 9301.4 Con" (cfsl 4379.9 4924.5 
Length Wtd. (ftl 185.24 Wetted per. lftl 59.27 130.99 
Min Ch El (Et) 1273.83 Shear (lb/sq ftl 0.51 0.63 
Alpha 1.74 Stream Power llb/ft s )  4.18 2.12 
Frctn  ass iftl 1.87 ~ u m  Volume lacre-ftl 7.57 0.29 0.83 
C & E LOSS lftl 0.07 ~ u m  SA (acres) 0.88 0.45 0 85 

warning: The energy equation could not be balanced within the specified number of ~terations. The 
program used critical depth for Lhe water surface and continued on with the calculations. 

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

than 0.7 or greater than 1.4. This may lndicate the need for additional cross sections. 
warnzng: The energy loss was greater than 1.0 ft (0.3 ml. between the current and previous cross 

section. This may indicate the need for additional cross sectlons. 
warnino: Durinq the standard stell iterations, when the assumed water surface was set eoual to critical 

depth; the calculated wirer surface came back below crirlcal depth.  his indjcates that there 
is not a valid subcritical answer. The program defaulted to critical depth. 

~ote: Multiple critical depths were found at thls location. The critical depth with the lowest, valid, 
water surface was used. 

CROSS SECTION OUTPUT Profile #~ull 

E G .  Elev (ftl 1276.40 Element Left OB Channel Right OB 
Vel Head lftl 0.79 wt. n-val. 0.016 0.045 
W.S. Elev (ftl 1275.61 Reach Len. lftl 185.24 185.24 165.24 
crzt W.S. lftl 1275.61  low Area isq It1 79.73 203.84 
E.G. Slope (ft/ftl 0006914 Area (sq ft 1 851.66 79. 73 203.84 
O Total lcfsl 1500.00 Flow lcfs) 750.29 749.71 
GOD ~ldth lftl 291.18 TOP Wldth lftl 103.76 58.23 129.19 
vei Total 1rt1~1 5.29 A V ~ .  vel. rft/s~ 9.41 3.68 
Max Chl Dpth (Lt) 21.61 Xydr. Depth (ftl 1.37 1.58 
Conv. Total icfs) 18039.9 Conv. (cfsl 9023.5 9016.4 
~ength Wtd. (it1 185.24 wetted per. lftl 59.27 131.48 
 in ch EI lftl 1273.83 Shear (Iblsq ftl 0.58 0.67 
nipha 1.82 Stream Power (Ib/tt sl 5.46 2.46 
~ r c f n  LOSS (ftl 1.61 Cum Volume lacre-ftl 7.66 0.35 0.95 
C & E LOSS lftl 0.02 Cum SA (acres1 0.86 0.45 0.84 

warning: The energy equation could not be balanced withxn the specified number of ~terations. The 
program used critlcal depth for the water surface and continued on with the calculations. 

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

than 0.7 or greater than 1.4. This may indicate the need tor additional cross sections. 
warning: The energy loss was greater than 1.0 ft (0.3 mi. hetween the current and previous cross 

~ection. This may indicate the need for addit~onal cross sectlons. 
warning: During the standaid step ireratlons, when the assumed water surface was a e t  equal to crltical 

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

Note: Multiple critical depths were found at this IocaCion. The critical depth with the lowest, valid, 
water surface was used. 

FLOW DISTRIBUTION OUTPUT Profile #1/3 

 eft sta ~iqht sta FIOW Area W.P. con" ~ y d r  D. velocity 

Adobe Dam 
Spillway Delineation Study 
FCD 98-32 

Hoskin Engineering Consrrltants, Jnc. 
DEI Professional Services 

June 2001 



warning: ~ivided flow computed for this cross~section. 
warning;   he cross~section end pornts had to he extended vertically far  the computed water surface 
Warning: The energy loss was greater than 1.0 f L  (0.3 mi. between the current and previous cross 

sect~on. s his may ind~cate the need for additional crass section;;. 

FLOW DISTRIBUTION OUTPUT Profile #2/3 

Left Sta Riqht Sta Flaw Area W.P. % C o n v  Hydr D. Veloclty 
( L ~ I  c r E ~  ICES)  IS^ ft) (€ti (ft) ( r t / ~ ~  
LB 9976.22 9995.63 135.15 17.24 19.92 15.02 0.89 7.84 
aqor. L? 1 0 0 1 9 0 4  68.22 11.33 19.43 7.58 0.58 6.02 

warning: The energy equation could not be balanced wlthin the specified number of iterations. The 
program used critical depth for the water surface and continued on with the calculat~ons. 

warning:   he cross-section end points had to be extended vertically for the computed water surface. 
warning:  he conveyance ratio (upstream conveyance divided by downstream conveyance) 1s leas 

than 0.7 or greater rhan 1.4.  his may indzcate the need for add~rional cross sections. 
warning:  he energy loss was greater than 1.0 f~ 10.3 ml. between the current and previous crass 

section. This may ind~cate the need for additional cross sections. 
warning: nuring the standard step iterations, when the assumed water surface was set equal to critical 

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

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

FLOW DISTRIBUTION OUTPUT Profile #Full 

~ e f r  Sta Right Sta  low Area W.P. %can".  H y d r ~ .  velocity 
(ftl (ftl Icfs) (sq €ti (ftl (ftl (ft/sl 
LB 9976.22 9995.63 244.93 26.59 19.92 16.33 1.37 9.21 
9995.63 10015.04 163 7 5  20.68 19.43 10.92 1.07 7.92 
10015.04 RB 10034.45 34161 32.46 19.91 22.77 1.67 10.52 
10034.45 10077.51 1.94. 60 58.32 43.06 1 2 . 9 7  1.31 3.34 
10077.51 10120.58 231.85 64.78 43.06 15.46 1.50 3.58 
10120.58 10163.64 323.26 80.73 45.35 21.55 1.87 4.00 

warning:   he energy equation could not be balanced withln the specified number of iterations. The 
program used critical depth for the water surface and continued on with the calculations. 

warning:   he cross-section end points had to be extended vertically for the computed water surface. 
warning: The conveyance ratio (upstream conveyance divided by dawnstream conveyance1 is less 

than 0.7 or greater rhan 1.4.  his may indicate the need €or additional crass sections. 
warning:   he energy loss was greater than 1.0 ft (0.3 m ) ,  between the current and previous cross 

section.  his may xndicate the need for additional cross sections. 
warning: Durlng the standard step iterations, when the assumed water surface was set equal to critical 

depth, the calculated water surface came back below critical depth. This ind~cates that there 
is not a valid subcrit~cal answer. The program defaulted to critical depth. 

~ote: ~ultiple critical depths were found at Lhis location. The critical depth with the lowest, valid, 
water surface was used. 

CROSS SECTION RIVER: *.DOBE DAM 
REACH: A1 RS: 18-13 

INPUT 
Description: Flow has decreased by 400, and 600 lor the 2/3 and Full Q 

respectively. Flow has been begun to travel down the an-ramp of 
101 Freeway and begun to weir into freeway. 

1/3 0=100 cfs 

~ ~ - -  - 
station  levat ti on Data num= 2 6 

sta  lev Sta ~ l c v  Sta  lev sta  lev sta Elev 
9869.07 1252.65 9877.1 1254 9885.35 1256 9892.36 1250 9899.46 1260 
9906.29 I262 9913.01 1264 9920.04 1266 9927.41 1268 9934.49 1270 
9941.77 1272 9949.65 1273.98 9962.42 1273.12 9978.65 1272.99 9978.61 1272.49 
10000 1273.0510009.88 127210016.91 1271.7710016.91 1272.2710026.53 1272 

10046.29 12723510070.64 127210087.89 1270.681009489 127210101.68 1274 
10111.35 1274 

~anning'e n values num= 3 
sta n Val sta n Val sta n Val 

9869.07 ,033 9978.65 .01.610016.91 0 4 5  
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~ a n k  Sta: Left ~ight Lengths:  eft Channel Right Coeff Contr. Expan 
9978.6510016.91 276.17 276.17 276.11 1 . 3  

~neffective Flow num= 1 
.sta L sta R Elev 

9869.07 9949.65 1275 

CROSS SECTION OUTPUT Profile #l/3 

E.G. Elev iftl 
Vel Head iftl 
W.S. Elev iftl 
rrit W.S. iftl 

1272.53 ~lenlent Left OB Channel Right OB 
0.13 Wt. n-Val. 0.016 0.045 

1272.40  each Len. iff1 276.17 276.17 276.17 
1272.16  low Area isa LcI 4.40 38.65 

E:G: sloDeift/~ti 0.009887 Area isq ~ t )  767.42 4.40 38.65 

Top Wldth iftl 
Vel Total ift/sl 
Max Chl Doth Iftl 
Conv. ~otal icfs) 
Length Wtd. iftl 
Mln Ch El ifti 
Alpha 
Frctn Loss ift1 
C & E LOSS iftl 

100.00 plow icfsl 
164.46 Top Width iftl 
2.32 Ava. Vel. iEtls) 
19.75 ~ydr. Depth ifti 

1005.7 ConY. icfsi 
276.17 Wetted Per. iftl 
1271.77 Shear ilblsq fL1 

1.56 Stream Power ilblft sl 
1.79 Cum Volume (acre-ftl 
0.02 Cum sA iacresl 

warning: ~ivided flow computed for this crass-section. 
warning: The cross-section end polnts had to be extended vertically far the computed water surface. 
warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less 

than 0.7 or greater than 1.4. This may indicate the neeu for addztional cross sections. 
warning:   he energy loss was greater than 1.0 ft 10.3 ml. between the current and previous cross 

section. i his may indicate the need for additional crose sections. 

CROSS SECTION OIJTPWI Profile #2/3 

E.G. Elev iftl 1273.44 Element Left OB Channel Right 08 
Vel Head iftl 0.35 wr. n-val. 0.033 0.016 0.045 
W.S. Elev iLt1 1273.08 Reach Len. (ftl 276.17 276.17 276.17 
crit w S .  iftl 1212.98  low Area isq ftl 0.55 20.64 93.47 
E.G. Slope iLtlft1 0.011723 Area isq ftl 819.49 20.64 93.47 
Q Total icfsl 500.00 Flow icfsl 0.35 134.99 364.66 
Top Width iftl 208.60 Top Width let1 88.69 38.26 81.66 
"el ~otal iftisl 4.36 Avq. Vel. i€r/sl 0.63 6.14 3.90 . . .  
M ~ X  Chl Dpth (Lt) 20.43 ~y&. Depth ifC1 0.05 0.54 1.14 
Con". Total (~€91 4618.0 Con". icfsl 3.2 1246.8 3368.0 
length Wtd. lftl 276.17 Wetted Per. iftl 11.67 39.33 82.00 
Min Ch El iftl 1271.77 Shear iIb/sq ftl 0.03 0.38 0.83 
Alpha 1.19 scream Power ilb/€t 51 0.02 2.51 3.25 
~rctn LOSS iftl 2.69 cum volume [acre-€ti 4.12 0.14 0.33 
C & E L o s s  iftl 0.02 Cum SA (acres1 0.47 0.25 0.40 

warning: Divided flow computed for this crass-section. 
warning:   he cross-section end points had to be extended vertically for the computed water surface 
warning:   he conveyance ratio iupscream conveyance divided by downstrean) conveyance) is lees 

than 0.7 or greater than 1.4. Thls may indlcate the need for additional cross sections. 
warning:   he energy loss was greater than 1.0 ft 10.3 ml. between the current and previous cross 

section.   his may indicate the need for additional crass section;;. 

CROSS SECTION OUTPUT Profile # F u l l  

E.G. Elev iftl 
Vel Head (LC1 
W.S. Elev iftl 
Crit W.S. iftl 

1274 2 5  ~lement  eft OB Channel ~ight 08 
1.20 wt. n-val. 0.033 0.016 0.045 

1273.05  each be". iftl 276.17 276.17 276.17 . . 
1273.39  low Area isq ffl 0.25 19.47 90.99 

E.G. Slope iftlftl 0.042685 Area isq fti 
Q Total lcfsl 900.00 Flow (cis1 
Tnn Width ifti 204.58 Too Wldth (ftl -~~ . . "e; Total iftlsl 8.13 A V ~ .  l i e 1  (fi/s) 0.93 12.01 7.32 
Max Chl Dpth ift) 20.40 ~ y d r .  Depth (It1 0.03 0.51 1.12 
Con". Total icfs) 4356.2 Conv. icf.31 1.1 1131.9 3221.2 
Length Wtd. (ftl 276.17 Wetted Per. ifti 7.88 39.33 81.89 
i in ch EI iftl 1271.77 shear ilb/sa frl 0.08 1.32 2.96 
Alpha 
Frctn Loss iftl 
C & E L o s s  iftl 

1.17 stream Power (Iblft s1 0.08 15.85 21.67 
2.12 Cum volume [acre-ft) 4.11 0.13 0.33 
0.04 Cum SA (acres1 0.46 0.25 0.40 

warning: Divided flow computed for this cross sectiorl. 

a warning:   he crasm~section end points had to be extended verr~cally for the computed water surface 
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p.61 
warn~ng:   he conveyance ratio (upstream conveyance divided by downstream conveyance) is less 

than 0.7 or greater than 1.4. This may indicate the need for additional cross sections. 
warning:  he energy lass was greater than 1.0 ft (0.3 mi, between the current and previous cross 

sectkon. This may rndicate the need for additional cross sectluns. 
~ o t e :  program found supercritical flow starting at t h ~ s  cross s e c t l o n .  

FLOW DISTRIBUTION OUTPUT Profile #1/3 

 eft sta ~iqht Sta Flow nrea W.P. O Conv. Hydr D. Velocity 

warning: ~ivided flow computed far this crass-secrron. 
warning: The cross-section exid points had to be extended vertically for the computed water surface 
Warn~ng: The conveyance ratlo (upstream conveyance divided by downstream conveyance) is less 

than 0.7 or greater than 1.4. This may lndicate the need for additional cross sections. 
warning;  he energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross 

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

FLOW DISTRIB~PIIION OUTPUT Profile #2/3 

Left Sta Rmht Sta Plow i irea W.P. % can". ~ y d r  D. velocity 

Warning: Divided flow computed for this cross-section. 
warning;  he cross-section end points had to be extended vertically for the computed water surface 
warning:   he conveyance ratio (upstream conveyance divided by downstream conveyance1 is less 

than 0.7 or greater than 1.4. This may rndicare the need for additional cross sections. 
warning:   he energy loss was greater than 1.0 fr (0.3 mi. between the current and previous cross 

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

FLOW DISTRIBUTION OUTPUT Profile #Full 

Left Sta Right Sta Flow Area W.P. % conv. Hydr D. velocity 
iftl iftl lcfs) Isq ftl ift) ift) Iftls1 
9942.12 9978 6 5  0.23 0.25 7.88 0.03 0.03 0.93 
LB 9978.65 9991.40 40.81 5.05 13.26 4.53 0.40 8.08 
9991.40 10004.16 8.40 1.93 12.78 0.93 0.15 4.36 
10004.16 RB 10016.91 184.64 12.50 13.29 20.52 0.98 14.77 

Warning: Divided flow computed for this cross-section. 
warning;   he cross-section end points had to be extended vertically for the computed water surface. 
warning;   he conveyance ratio (upstream conveyance divided by downstream conveyance) is less 

than 0.7 or qreater than 1.4. This may indicate the need Lor additional cross sections. 
warning:  he energy loss was greater than 1.0 ft (0.3 m ) .  between the current and previous cross 

section. This may indicate the need for additional cross tiections. 
~ o t e :  program round supercritical flow starring at this cross aertian. 

CROSS SECTION R I V E R :  mOBE DAM 
REACH: A1 RS: 18.08 

INPUT 
uescripcion: Southern Bounday of ~EC-RRS Model m n l  
Flow has decreased by 400, 

and 800 for the 213 and Full Q respectively. plow has continued 
to travel dawn the on-ramp of 101 ~reeway and continued to w e l r  
into freeway. 

station  levat ti on ~ a t a  num= 23 
sta  lev Sta  lev Sta Elev Sta Elev Sta Elev 

9894.4 1254.89 9898.32 1251 9907.81 1258 9911.48 1260 9923.04 1262 
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Manning's n V a l u e s  num= 3  
sta n V a l  s t a  n V a l  s t a  n V a l  

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

~ a n k  s t a :  L e f t  ~ i g h t  ~ c n g t h s :   eft c h a n n e l  n i g h t  C o e f f  C o n t r .  
9 9 8 1 . 6 3 1 0 0 2 1 . 3 1  0  0  0  -1 

~ n e f f e c t i v e   low "urn= 2  
sta L sea n  lev sea L S r a  R Elev 

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

CROSS SECTION OUTPUT P r o f i l e  # I 1 3  

E .G.  E l e v  l f t l  1 2 7 0 . 7 2  E l e n l e n t  t i e f t  08 
V e l  H e a d  l f t l  0 . 3 0  w t .  n - v a l .  
W.S.  E l e v  l f t l  1 2 7 0 . 4 3  R e a c h  Len. l f t )  
~ r i f  W . S .  l f e l  1 2 7 0 . 4 3  F l o w  A r e a  l s a  € t i  .--. ~ ,~ ~. 
E . G .  S l o n e  I f t f f t )  0.0046662 A r e a  l s q  £ t i  4 7 8 . 7 6  
Q T o t a l  l c f s l  1 0 0 . 0 0  F l o w  l c f s l  
T o p  W i d t h  I f f 1  1 4 4 . 1 6  T o p  W i d t h  l f t l  6 0 . 8 6  
vel T o t a l  I f t l s l  4 . 3 6  i ivg .  ve l .  I f t l s )  
Max C h l  D ~ t h  l f t l  1 5 . 5 4  H y d r .  D e p t h  ( f t l  
con" T O ~ ~ I  I C ~ S )  1 4 6 4 . 6  c & v .  I C E S )  
L e n g t h  Wtd.  l f t l  W e t t e d  Per.  l f t l  
Min Ch E l  I f f )  1 2 6 9 . 5 3  S h e a r  I I b l s q  f t l  
A l o h a  1 . 0 0  S t r e a m  Power ( I b I f C  sl 
~ r c t n  Loss l f t l  
C  h E LO88 ( f t )  

Cum Volume ( a c r e - f t )  
Cum SA ( a c r e s 1  

warning: D i v i d e d  f l o w  c o m p u t e d  f o r  t h i s  c r o s s - s e c t i o n .  

CROSS SECTION OUTPU'i" P r o f i l e  # 2 / 3  

E .G.  E l e v  l f t l  1 2 7 0 . 7 2  E l e m e n t  L e f t  08 
V e l  H e a d  l f t l  0 . 3 0  w t ,  n - V a l .  
W . S .  E l e v  l f t )  1 2 7 0 . 4 3  R e a c h  Len. l f t l  
C r i t  W.S.  I f f 1  1 2 7 0 . 4 3  F l o w  Area I s q  it1 
E . G .  S l o D e  I f t r ' f t )  0 . 0 0 4 6 6 2  A r e a  l s a  f t )  4 7 8 . 7 6  . . .  
Q T o t a l  l c f s l  1 0 0 . 0 0  F low l c f s l  
T o p  W i d t h  l f t )  1 4 4 . 1 6  Top W i d t h  l f t l  6 0 . 8 6  
vel T o t a l  l f t l a l  4 . 3 6  ~ v g .  ve l .  ( f t / s )  
Max C h l  D p t h  l f t l  1 1 . 5 4  H y d r .  D e p t h  l f t l  
Conv .  T o t a l  l c f s l  1 4 6 4 . 6  Conv .  l c f s i  
L e n g t h  Wrd .  l f t l  W e t t e d  P e r .  l f t )  
Min Ch E l  l f t l  1 2 6 9 . 5 3  S h e a r  I l b f s q  i t )  
A l p h a  1 . 0 0  s t r e a m  p o w e r  l l b l f t  s )  

F r c t n  L o s s  l f t l  Cum Volume ( a c r e - € t i  

C  & E  L o s s  l f t )  Cum SA ( a c r e s 1  

w a r n i n g :  D i v i d e d  f l o w  c o m p u t e d  f o r  t h i s  c r o s s - s e c t i o n .  

CROSS SECTION OUTPUT P r o f i l e  # F u l l  

E .G .  E l e v  i f t l  1 2 7 0 . 7 2  E l e n i e n t  L e f t  0 8  
ve l  ~ e a d  ( f t l  0 . 3  Wr, n - v a l  
w . S .  E l e v  l f t )  1 2 7 0 . 4 3  R e a c h  L e n .  l f t )  
C r i t  W.S.  l f t )  1 2 1 0 . 4 3  F l o w  Area l s q  f t l  
E G .  S l a o e  l f t l f t l  0 . 0 0 4 6 6 2  A r e a  lsa f t )  4 7 8 . 7 6  - ~ . . .  . 
0  T o t a l  l c f s )  1 0 0 . 0 0  F l a w  l c f s l  
Top  W i d t h  l f t )  1 4 4 . 1 6  T o p  W i d t h  l e t 1  6 0 . 8 6  
vel T o t a l  l f t / s )  3  Avg.  V e l .  l f t l s )  
Max Chl D o t h  l f t l  1 1 . 5 4  H y d r .  D e ~ t h  l f t l  ~~~ ~ . . .  
COILv. T o t a l  I c ~ s )  1 4 6 4 . 6  Conv .  l c f s l  
L e n g t h  Wtd .  l f t l  W e t t e d  P e r .  ( f t l  
Min Ch E l  l f t )  1 2 6 9 . 5 3  S h e a r  l I b / s y  it1 
A l p h a  1 . 0 0  S t r e n l n  Power l I b / f L  s )  

b F r c t n  L o s s  l f t )  Cum Volume l a c r e - f t )  
c b E  L o s s  l f t )  Cum SA (acres) 

~ a r n ~ n g :  ~ i v ~ d e d  f l o w  c o m p u t e d  f o r  t h l s  c r o s s - s e c t i o n  

FLOW DISTRIBUTION OUTPUT P r o f i l e  # 1 / 3  

C h a n n e l  R i g h t  OB 
0 . 0 1 6  

C h a n n e l  R i g h t  OB 
0 . 0 1 6  

C h a n n e l  R i g h t  OB 
0 . 0 1 6  
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Left Sta Right Sta Flow area W.P. % Con" Hydr D. Velocity 
iftl iftl ( ~ £ 8 )  isq ftl Ifti iftl iit/s1 
LB 9981.63 9994.86 14.49 4.77 13.30 14.49 0.36 3.04 
9994.86 10008.08 54.61 1 0  56 13-23 14.61 0.80 5.17 

Warning: Divided flow computed for this cross-section 

FLOW DISTRIBUTION OUTPUT Profile #2/3 

 eft sta ~ight sea Flow ~ r e a  W.P. a con" Hydr D. velocity 
(Etl Ifti icfsl isq ftl ift) lfti iEt/sl 
LB 9981.63 9994.86 14.49 4.77 13.30 14.49 0.36 3.04 
9994.86 10008.08 54.61 10.56 13.23 54-61 0.80 5.17 
10008.08 RB 10021.31 30.89 7.60 13.66 10.89 0.57 4.07 

Warning: ~ivided flow computed for this cross-section 

FLOW D~STRIBUTION OUTPUT Profile #Full 

Left Sta Right Sfa Flow Area W.P. a C-nv. ~ y d r  D. ~ ~ l a c ~ t y  
lft) (Etl (cf.5) isq ft) iftl ifti iftls) 
LB 9981.63 9994.86 14.49 4.77 13.30 14.49 0.36 3.04 
9994.86 10008.08 54.61 10.56 13.23 54.61 0.80 5.17 

Warning: ~ivided €low computed for this cross-section 

SUMMILRY OF MANNING'S N VALUES 

River:mOBE D m  

Reach River sta. nl n2 n3 

SUMMARY OF REACH LENGTHS 

River: ADOBE Dm, 

Reach River Sta. Left Channel Right 

A1 20 144.75 144.15 144.75 
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MODEL ADA I 
p. 64 

SUMMARY OF CONTRRCTION AND EXPANSION COEFFICIENTS 
River: m O B E  DAM 

Reach River Sta. Contr. Expan 
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Adobe Dam. Reach A1 
River = ADOBE DAM Reach = A1 RS = 19.46 
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Adobe Dam, Reach A1 
River = ADOBE DAM Reach = A1 RS = 18.17 

- 
", 

g m > 
m 
iii 

- s 
c 
0 .- +. 
? m 
iii 

WS Full 

1 '?" 
Bank Sta 

Station (H) 

Adobe Dam, Reach A1 
River = ADOBE DAM Reach = A1 RS = 18.13 

Legend 

WS 213 

WS Full 

WS 113 

Ground 

1 I f f  
Bank Sta 

Station (H) 

Adobe Dam, Reach A1 
River = ADOBE DAM Reach = A1 RS = 18.08 

,033 e . 0 1 6 ? + - - - - - -  ,045 ---------r/ 

WS 213 

WS Full 

Ground 

Bank Sta 

Station (H) 



6 Flow West qf 

Arrowhead Lakes Subdivision 

Adobe Dam Hoskin Engineering Consoltanfs, Inc. 
Spillway Delineation Study DEI Professional Services 
FCD 98-32 June 2001 



Summary Sheet for Flow West of Arrowhead Lakes Subdivision 

Description 

The capacity of the outlet structure of the Arrohead Lakes subdivision is such that ponding will 
occur within the lakes system, causing ponding which can break out of the lakes and to the west. 

Method o f  Analvsis 

Normal depth calculations were used to determine approximate flow depths within the main flow 
breakout along the west side of Arrowhead Lakes. Two cross-sections through the approximate 
flowpath were analyzed for the 213 and Full flows only, as the 113 flow is contained within the lakes 
system. 

An approximate delineation for the 213 and Full flows is shown on the delineation maps 
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Section A-A 
Plotted Curves for Irregular Channel 

Project Description 
Project File c:\windows\desktop\wofarrow.fm2 
Worksheet West of Arrowhead Lakes. Section A-A 
Flow Element Irregular Channel 
Method Manning's Formula 
Solve For Water Elevation 

Input Data 
Minimum Maximum Increment 

Discharge 0.00 1.400.00 100.00 cfs 

Water Elevation vs Discharge 

Hoskin Engineering consultants, Inc. 
Haestad Methods. inc. 37 Brookside Road Waterbury. CT 06708 (203) 755-1666 

FlowMaster "5.17 
Page 1 of 1 





Section A-A, 1400 
Cross Section for Irregular Channel  

Project Description 
Project File c:\windows\desktop\wofarrow.fm2 
Worksheet West of Arrowhead Lakes, Section A-A 
Flow Element Irregular Channel 
Method Manning's Formula 
Solve For Water Elevation 

Section Data 
Wtd. Mannings Coefficient 0.022 
Channel Slope 0.005900 fVft 
Water Surface Elevation 80.48 ft 
Discharge 1,400.00 cfs 

Hoskin Engineering Consultants, Inc. 
Haestad Methods, lnc. 37 Brookside Road Walerbuly, CT 06708 (203) 755-1666 

FlowMaSter v5.17 
Page 1 of I 



Section B-B, 1400 
Cross Section for Irregular Channel  

Project Description 
Project File c:\windows\desktop\wofarrow.fm2 
Worksheet West of Arrowhead Lakes, Section B-B 

Flow Element Irregular Channel 
Method Manning's Formula 
Solve For Water Elevation 

Section Data 
Wtd. Mannings Coefficient 0.023 
Channel Slope 0.002850 fVft 
Water Surface Elevation 77.51 ft 
Discharge 1,400.00 cf s 

Hoskin Engineering Consultants. Inc. 
Haestad Methods, lnc. 37 Brookside Road Waterbury, CT 06708 (203) 755-1666 

FlowMaster v5.17 
Page 1 of 1 
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Adobe Dam 
Spillway Delineation Study 

Appendix E: Reach B Hydraulics 
HEC-RAS Model ADBl 
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1 Flow Crossing the Loop 101 Freewav 

Adobe Dam 
Spillway Delineation Study 
FCD 98-32 

Hoskin Engineering Consultants, Inc. 
DEI Professiorinl Setvices 

June 2001 



Summary Sheet for Flow Crossing the Loop 101 Freeway 

Descriution 

Flow from the spillway approaches the Loop 101 Freeway from the north, as modeled in HEC-RAS 
model ADAl. Flow starts to weir into the freeway median between cross-sections 19.71 and 19.64. 
A HEC-RAS model for the freeway median, in combination with weir flow calculations, was run to 
determine the amount of flow that crosses the freeway. A diagram depicting the weir analysis is 
included in this section of the appendix. 

Assumptions 
The quantity of flow within the median at cross-section 19.47 will be split, and added to 
either model ADAl or ADB1. 
Flow south of the freeway median at section 19.47 will continue southwest and exit the 
freeway through the eastbound on-ramp at 5 1 '' Avenue. 
HEC-RAS Model MEDIAN.pj was created solely for computational purposes, and was 
not used in floodplain boundary determination. 

Method o f  Analvsis 

A HEC-RAS model (MED1AN.p j) was created to model the Loop 101 Freeway median between 
cross-sections 19.64 and 19.41. The model was run for arange of flows. The weir flow equation, Q 
= CLHA3/2, was used to determine the amount of flow that will cross the freeway between cross- 
sections. Distance measured along the median, between cross-sections, was used as the length of the 
weir. The average head between consecutive cross-sections was used as the height of the weir, 
starting with zero head at the east end and an assumed head at the west end of the first segment. The 
resulting computed weir flow and corresponding average head were compared to the range of flow 
and corresponding head generated in the HEC-RAS model. 

This process was repeated for each cross-section, from 19.64 to 19.41. Flow values in HEC-RAS 
models ADAl and ADB1 were adjusted to reflect the weir flow over the freeway. 

Results from the analysis are summarized below: 

I Total Flow Crossing I 
I I Freeway (cfs) I 
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MAXIMUM POTENTIAL CROSSING 

FLOW TRAVELING INTO MEDIAN CS 19.71- CS 19.64 

ITERATION 1: 
213 FLOW 6400 CFS 

L I WS ELE I CS HIGH POINT I H I Q 

FLOW TRAVELING INTO MEDIAN CS 19.64- CS 19.54 

145 1 1314.7 1 1314 

FULL FLO'9600 CFS 
L I WS ELE I CS HIGH POINT I H Q 

0.7 184.06749372 

145 1 1315.4 1 1314 

100 cfs crosses into CS 1964 ADA2 

1.4 1 237.7787795 

ITERATION 1: 
213 FLOW 6300 CFS 

WS WITH NEW FLOW 
213 FLOW 6200 CFS 

200 cfs crosses into CS 1964 ADA2 

FULL FL019400 CFS 

Q 
(cfs) 

510 1 1314 1 1314.67 ( 0.67 1 1311.85 ( 1310.82 [ -1.03 1 201 1 109.1243 
100 cfs crosses into CS 19.54 ADA2 

L CS 19.54 CS 1964 

PORPORTIONED 
LENGTH 

CS 19.54 
HIGH POINTI WS ELEVI HEAD 

L 
(ft) 

CS 19.54 
HIGH POINT( WS ELEVI HEAD 

1311.85 1 1310.79 1 -1.06 

L 
(ft) 
510 

PORPORTIONED 
(ft) I HIGH POINTI WS ELEV I HEAD I HIGH POINT] WS ELEVl HEAD 

Q 
(Cfs) 

CS 1964 
HIGH POINT] WS ELEV I HEAD 

LENGTH 

644.3826 

CS 1964 
HIGH POINT1 WS ELEV 1 HEAD 

600 cfs crosses into CS 19.54 ADA2 
1311.85 1 1311.52 1 -0.33 1 410 510 

1314 1314.67 1 0.67 

1314 1315.36 1 1.36 



FULL FLOW 8800 CFS 

FLOW TRAVELING INTO MEDIAN CS 19.54- CS 19.46 

L 
(ft) 
51 0 

ITERATION 1: 
213 FLOW 6200 CFS 

FULL FLOW 8800 CFS 

CS 19.54 
HIGH POINT( WS ELEVI HEAD 

1311.85 11311.35 1 -0.5 

CS 1964 
HIGH POINTI WS €LEV I HEAD 

1314 131 5.36 1 1.36 

PORPORTIONED 
LENGTH CS 19.46 

HIGH POINTI ws ELEV( HEAD 
1309 1 1308.61 1 -0.39 

L 
(it) 
345 

Q 
(c~s)  

CS 19.54 
HIGH POINTI WS €LEV I HEAD 

1311.85 1 1310.82 1 -1.03 

L 
(A) 
345 

NO FLOW CROSSING 

CS 19.46 
HIGH POINTI ws ELEVI HEAD 

1309 1 1309 1 0 

CS 19.54 
HIGH POINTI ws ELEV I HEAD 

1311.85 1 131 1.52 1 -0.33 

PORPORTIONED 
LENGTH Q 

(c~s)  
NO FLOW CROSSING 



FLOW IN MEDIAN OVERTOPPINT TO ROADWAY CS 19.71-19.64 

ITERATION 1: 
213 FLOW 100 

FULL FLOV 200 

. . 

FLOW IN MEDIAN OVERTOPPINT TO ROADWAY CS 19.64-19.54 

L 
(ft) 
145 

ITERATION 1: 
213 FLOW 200 

H 
(ft) 

-1.34 

Q 
(cfs) 

STAYS WITHIN MEDIAN 

Q 
(cfs) 

STAYS WITHIN MEDIAN 

WS ELE 
(ft) 

1312.16 

H 

(R) 
-0.32 

L 

( ft ) 
145 

HlGHT POINT ON 
LEFT BANK OF 

1313.5 

-. . 

WS WITH NEW FLOW 
213 FLOW 200 

WS ELE 
( ft ) 

1313.18 

FULL FLOV 800 

HlGHT POINT ON 
LEFT BANK OF 

1313.5 

Q 
(cis) 

STAYS WITHIN MEDIAN 

L 
(ft) 
51 0 

WS ELE 
(ft) 

PORPOR 
TIONED 

CS 19.54 
HIGH POINT I WS ELEV I HEAD 

L 
(ft) 

Q 
(cis) 

STAYS WITHIN MEDIAN 

L 
(ft) 
51 0 

Q 
(cfs) 

CS 1964 
HIGH POINT I WS ELEV I HEAD 

HlGHT POINT ON 
LEFT BANK OF 

147 

WS ELE 
( f t )  

1310.57 

H 
( ft ) 

1310.57 1 1311.39 

100 CFS CROSSES THE MEDIAN INTO THE EAST BOUND LANES OF AGUA FRlA FREEWAY 
1311.39 1 1311.9 1 0.51 1 406 51 0 

-0.82 

1313.5 1 1313.37 1 -0.13 

HlGHT POINT ON 
LEFT BANK OF 

1311.39 

H 
( ft ) 

-0.82 



FULL FLOW 653 

FLOW IN MEDIAN OVERTOPPINT TO ROADWAY CS 19.54-19.46 

L 
(ft) 
510 

FULL FLOW 653 
I I I I I 

CS 1964 
HIGH POINT I WS ELEV I HEAD 

1313.5 1 1313.18 1 -0.32 

ITERATION 1 : 
213 FLOW 200 

CS 19.54 
HIGH POINT I WS ELEV I HEAD 

1311.39 1 1311.68 1 0.29 

L 
(ft) 

345 

213 FLOW 200 

L 
(ft) 
51 0 

WS ELE 
(A) 

1308.66 

200 Potential CFS crosses the median into the east bound lanes. Capacity of East bound lanes 100 cfs! 
ITERATION 1: 

CS 19.54 
HIGH POINT I WS ELEV I HEAD 

1311.39 1 1311.68 1 0.29 

L 
(ft) 
345 

HIGHT POlNT ON 
LEFT BANK OF 

MEDIAN 

1309 

H 

(ft) 
-0.34 

FULL. --. , .  . 

Q 
(cfs) 

CS 19.46 
HIGH POINT I WS ELEV I HEAD 

1309 1 1309.21 ( 0.21 

L 
(ft) 
510 

Q 
(cfs) 
179 

WS ELE 
(A) 

1308.66 

H 
(ft) 

-0.34 

HIGHT POlNT ON 
LEFT BANK OF 

MEDIAN 

1309 

Q 
(cfs) 

Q 
(cis) 
42 

CS 19.54 
HIGH POINT I WS ELEV I HEAD 

1311.39 1 1311.54 1 0.15 

CS 19.46 
HIGH POINT I WS ELEV I HEAD 

1309 1 1309.04 1 0.04 



MEDIAN MODEL 

P .  1 

HEC-RRS September 1998 Version 2.2 
U.S. Army Corp of Engineers 
Hydrologic Engineering Center 
609 second Street. Suite D 

Davis, California 95616-4687 
1916) 756-1104 

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

PROJECT DATA 
Project Title: Adobe Dam, Loop 101 Median 
Project File : MEDIAN.prj 
Run Date and Time: 04/09/2001 1:40:54 PM 

Project in English units 

Study Name: Adobe Dam Spillway Delineation Study 
Contract No.: FCD 98-32 
Purpose of Study: Delineation of the inundation limits of the 1/3. 2/3, 

and full spillway discharges for the Adobe Dam spillway 

Model Name: MEDIAN 
Model Description: Created to model the Agua Fria Freeway (Loop 101) median, as an aid in the 

determination of flow crossing the freeway to the south. This model was 
not used in the actual floodplain boundary determination, and was created 
solely for computational purposes. 

HEC-RAS Version: Version 2.2, September 1998 with RASPATCH 

Consultants: Hoskin Engineering Consultants. Inc. 
323 W. Roosevelt Street, Suite 200 
Phoenix, AZ 85003 
(602) 252-8384 Phone 
1602) 252-8385 Fax 
HEC 990006-02 

DEI Professional Services, LLC 
6225 N. 24th Street, Suite 200 
Phoenix. AZ 85016 
(602) 954-0038 Phone 
(602) 944-8605 Fax 

PLAN DATA 

Plan Title: Loop 101 Median 
Plan File : g:\Filedir\99\990006-OZHydro\Reach B\MEDIAN.pOl 

Geometry Title: Loop 101 Median 
Geometry File : g:\Filedir\99\990006-02Hydro\Reach B\MEDIAN.gOl 

Flow Title : Loop 101 Median 
Flow File : g:\Filedir\99\99000602Hydro\Reach B\MEDIRN.fOl 

Plan Summary Information: 
Number of: Cross Sections = 3 Mulitple Openings = 0 

Culverts = 0 Inline Weirs = 0 
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Bridges = 0 

Computational Information 
Water surface calculation tolerance = 0.01 
Critical de~th calculaton tolerance = 0.01 
Maximum number of interations = 20 
Maximum difference tolerance = 0.3 
Flow tolerance factor = 0.001 

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

FLOW DATA 

Flow Title: Loop 101 Median 
Flow File : g:\Filedir\99\990006-OZHydro\Reach B\MEDIAN.fOl 

Flow Data (cfs) 

River Reach 
ADOBE DAM A2 
ADOBE DAM A2 
ADOBE DAM A2 
Loop 101 Median 19.64 
Loop 101 Median 19.54 
Loop 101 Median 19.46 

Boundary Conditions 

213 FLOW FULL FLOW 

River Reach Profile Upstream 
Downstream 

Loop 101 Median 2/3 FLOW Critical 
Critical 

Changes in WS and EG 

River Reach RS Profile Type value 
Loop 101 Median 19.18 PF 3 Known WS 1304.84 
Loop 101 Median 19.18 FULL FLOW Known WS 1303.93 
Loop 101 Median 1 9 1 8  2/3 FLOW Known WS 1302.83 

GEOMETRY DATA 

Geometry Title: Loop 101 Median 
Geometry File : g:\Filedir\99\990006-OZHydro\Reach B\MEDIAN.gOl 

CROSS SECTION RIVER: Loop 101 
REACH: Median RS: 19.64 

INPUT 
Description: 
Station Elevation Data num= 53 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
9609.32 1314.77 9639.63 1314 9648.36 1312 9657.18 1310 9662.18 1310 
9670.61 1311.31 9686.41 1312 9717.93 1313.5 9762.56 1312 9775.69 1310.83 
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Manning's n Values num= 3 
Sta nVal Sta n Val Sta n Val 

9609.32 .02 9717.93 .03 9838.3 .02 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan 
9717.93 9838.3 510.09 531.95 545.25 .1 .3 

Ineffective Flow num= 1 
Sta L Sta R Elev 
9838.310740.87 1317 

Left Levee Station= 9717.93 Elevation= 1313.5 
Blocked Obstructions num= 1 

Sta L Sta R Elev 
9609.3210047.25 1304 

CROSS SECTION OUTPUT Profile #2/3 FLOW 

E.G. Elev ift) 
vel Head ift) 
W.S. Elev ift) 
Crit W.S. ift) 
E.G. Slope (ft/ft) 
Q Total icfs) 
Top Width ift) 
Vel Total ift/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El ift) 
Alpha 
Frctn Loss (ft) 
C & E Loas ift) 

Element 
Wt. n-Val. 
Reach Len. (ft) 
Flow Area isq ft) 
Area (sq ft) 
Flow (c~s) 
Top Width ift) 
Avg. Vel. (ft/s) 
Rydr. Depth ift) 
Conv. icfs) 
Wetted Per. ift) 
Shear ilb/sq ft) 
Stream Power (lh/ft s )  
Cum Volume (acre-ft) 
Cum SA (acres) 

warning: Divided flow computed for this cross-section. 

CROSS SECTION OUTPUT Profile #FULL FLOW 

E.G. Elev ift) 
Vel Head (ft) 
W.S. Elev ift) 
Crit W.S. ift) 
E.G. Slope ift/ft) 
Q Total (cfs) 
Top Width (ft) 
vel Total (ft/s) 
Max Chl Dpth (ftl 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El ifti . ~. 
Alpha 
Frctn Loss ift) 
C & E LOSS (ft) 

Left OB Channel Right OR 
0.030 

Element Left OB 
Wt. n-Val. 
Reach Len. ift) 510.09 
Flow Area (sq ft) 
Area (sq ftl 
Flow (c~s) 
Top Width (ft) 
Avg. Vel. (ft/sl 
Hydr. Depth (ft) 
Con". (c~s) 
Wetted Per. (ft) 
shear (lb/sq ft) 
Stream Power (lb/ft s )  
Cum Volume (acre-ft) 2.86 
Cum SA (acres) 1.70 

Channel Right OB 
0.030 

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

than 0.7 or greater than 1.4. This may indicate the need for additional cross sections. 
warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross 

section. This may indicate the need for additional cross sections. 
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CROSS SECTION RIVER: Loop 101 
REACH: Median RS: 19.54 

INPUT 
Description: 9180.82 
1312.56 

1312 
Station Elevation Data num= 5 8 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
9561.38 1312.56 9587.14 1312 9592.68 1311.53 9597.05 1312 9608.61 1312.14 

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

9561.38 .02 9730.82 .03 9836.65 ,045 

Bank Sta: Left Right Lengths: Left Channel Right CoeEf Contr. Expan. 
9730.82 9836.65 425.35 435.34 450.8 .1 . 3  

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

9561.38 9730.82 1315 9836.6510608.86 1315 
Left ~evee Station= 9730.82 Elevation= 1311.39 
Blocked Obstructions num= 1 

Sta L Sta R Elev 
9561.3810040.89 1304 

CROSS SECTION OUTPUT Profile #2/3 FLOW 

E.G. Elev (ft) 
vel Head lft) 
W.S. Elev (Et) 
Crit W.S. (Et) 
E.G. Slope (ft/ft! 
Q Total (cfs) 
Top Width (ft) 
Vel Total (Et/s) 
Max Chl Dpth lft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C & E LOSS (ft) 

Element Left 08 Channel Right OB 
Wt. n-Val. 0.030 
Reach Len. (ft) 425.35 435.34 450.80 
 low Area (sq ft) 82.49 
Area lsq ft! 82.49 479.01 
Flow (c~s) 200.00 
Top Width (ft) 65.71 305.96 
Avg. Vel. (ft/s) 2.42 
Hydr. Depth (ft) 1.26 
conv. (cfs) 4743.5 
Wetted Per. (ftl 65.95 
shear (lb/sq ft) 0.14 
Stream Power /lb/ft s) 0.34 
Cum Volume (acre-ft) 0.67 8.04 
Cum SA (acres) 0.87 4.68 

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

than 0.7 or greater than 1.4. This may indicate the need for additional cross sections. 
Warning: The energy loss was greater than 1.0 ft (0.3 m ) .  between the current and previous cross 

section. This may indicate the need for additional cross sections. 
Note: Hydraulic jump has occurred between this cross section and the previous upstream 
section. 

Adobe Dam 
Spillway Delineation Study 
FCD 98-32 

Noskin Engineering Consultants, Inc. 
DEI Profissionr~l Services 

.June 2001 



CROSS SECTION OUTPUT 

E.G. Elev (ft) 
Vel Head (ft) 
W.S. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope lft/ftl 
Q Total (cfsl 
Top Width (ft) 
Vel Total ift/s) 
Max Chl Dpth lft) 
Conv. Total lcfs) 
Length Wtd. (ft) 
Min Ch El (ftl 
Alpha 
Frctn Loss lit) 
C & E LOSS lftl 

Profile #FULL FLOW 

1311.98 Element 
0.22 Wt. n-Val. 

1311.76 Reach Len. (ftl 
1310.88 Flow Area (sq ft) 

0.002700 Area (sq ft) 
700.00 Flow (cfsl 
797.99 Top Width (ftl 
3.78 Avg. Vel. (Et/sl 
7.76 Hydr. Depth (Et) 

13470.7 Conv. icfsl 
435.34 Wetted Per. (Et) 

1308.00 shear (Ib/sq Et) 
1.00 stream Power llb/ft sl 
2.25 Cum Volume (acre-ft) 
0.02 Cum SA (acres1 

Left 0B Channel Right OB 
0.030 

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

than 0.7 or greater than 1.4. This may indicate the need for additional cross sections. 
Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross 

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

CROSS SECTION RIVER: LOOP 101 
REACH: Median 8s: 19.46 

INPUT 
Description: 
Station Elevation Data num= 35 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
9561.81 1310 9581.46 1309.72 9609.95 1308 9653.32 1308 9696.47 1309 

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

9561.81 .02 9696.47 .03 9837.67 .02 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan 
9696.47 9837.67 0 0 0 .1 .3 

ineffective Flow mum= 2 - - ~  ---...- - ~~~ 

Sta L Sta R Elev Sta L Sta R Elev 
9561.81 9696.47 1310 9837.6710629.25 1310 

Left Levee Station= 9696.47 Elevation= 1309 
Blocked Obstructions num= I 

Sta L Sta R Elev 
9930.5310629.25 1304 

CROSS SECTION OUTPUT 

E.G. Elev ift) 
Vel Head lft) 
W.S. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total lcfs) 
Top Width (ft) 
vel Total (ft/s) 
Max Chl Dpth (ftl 
Conv. Total lcfsl 
Length Wtd. ift) 
Min Ch El (ftl 
Alpha 

Profile #2/3 FLOW 

1308.90 Element Left OB Channel Right OB 
0.24 wt. n-Val. 0.030 

1308.66 Reach Len. (ftl 
1308.66 Flow Area (sq Etl 51.33 

0.016893 Area isq ft) 51.33 1074.11 
200.00 Flow icfsl 200.00 
706.91 Top Width (ftl 109.01 597.90 

3.90 ~ v g .  Vel. (Et/s) 3.90 
4.66 Hydr. Depth (£ti 0.47 

1538.8 Conv. icfsl 1538.8 
Wetted Per. ift) 109.03 

1308.00 Shear (lb/sq ft) 0.50 
1.00 Stream Power ilb/ft s) 1.93 
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MEDIAN MOIIEL 

P 6 

Frctn Loss (ftl 
C h E LOSS lft) 

Cum Volume (acre-ftl 
Cum SA (acres) 

Warning: Divided flow computed for this cross-section. 
warning: The parabolic search method failed to converge on critical depth. The program will try 
the 

cross section slice/secant method to find critical depth. 
Note: Multiple critical depths were found at this location. The critical depth with the 
lowest, valid. 

water surface was used. 

CROSS SECTION OUTPUT Profile #FULL FLOW 

E.G. Elev Iff) 
Vel Head (ft) 
W.S. Elev (ftl 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfsl 
Top Width (ft) 
Vel Total lft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ftl 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C & E LOSS (ftl 

1309.71 Element Left OB Channel Right OB 
0.46 Wt. n-Val. 0.030 

1303.25 Reach Len. (Lt) 
1303.25  low Area lsq ft) 128.34 
0.013564 Area (sq ft) 99.33 128.34 1438.57 
700.00 Flow Ic~s) 700.00 
882.50 Top Width (ft) 107.20 141.20 634.11 
5.43 Avg. vel. (ft/s) 5.43 
5.25 Hydr. Depth (ft) 0.91 

6010.5 Conv. (cfs) 6010.5 
Wetted Per. lft) 141.22 

1308.00 Shear (1b/sq ft) 0.77 
1.00 Stream Power llh/ft s )  4.20 

Cum volume (acre-ftl 
Cum SA (acres) 

Warning:   he paraholic search method failed to converge on critical depth. The program will try 
the 

cross section slice/secant method to find critical depth. 
Note: Multiple critical depths were found at this location. The critical depth with the 
lowest, valid. 

water surface was used. 

SUMMARY OF MANNING'S N VALUES 

River:Loop 101 

Reach River Sea. nl n2 n3 

Median 
Median 
Median 

SUMMARY OF REACH LENGTHS 

River: Loop 101 

Reach River Sta. Left Channel Right 

Median 
Median 
Median 

SUMMARY OF CONTRACTION AND EXPANSION COEFFICIENTS 
River: Loop 101 
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Reach River S t a .  Contr. Expan 

Median 19.64 .1 . 3  
Median 19.54 .1 . 3  
Median 19.46 .1 .3  
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2 Flow Split at 51" Avenue, 

South o f  the Loop 101 Freeway 
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Summary Sheet for Flow Split a t  5IS' Avenue, South of 101 Freeway 

Description 

When the flow reaches 5 1" Avenue, it flows either south along 5 1" Avenue, or continues west along 
the south frontage road. A flow split analysis was performed, using the equation Q = C L H3I2. 
Typical cross-sections were used to determine the elevation at which all the flow would pass when 
adding the flow at each section. The cross-sections are described as follows: 

South on 51" Avenue: Section south of 51" Avenue Overpass, where 51" Avenue has 
subdivisions on the east and west sides. 
West along the frontage road: Between the freeway sideslope and the homes south ofthe 
empty lots. 

The calculations and a diagram showing the cross-section locations iare included in this section. 

Assumptions 

The row of houses south of the empty lots, south of the keeway and west of 5 1" Avenue, 
have a consistent six (6) ft wall along the north side. 
The cross-sections taken are the most constricting. 

Method o f  Analvsis 

The equation Q = C L was used to determine the amount of flow traveling though each cross- 
section at set elevations. C was assumed to be 2.8. The amount of flow was calculated for each 
cross-section. The total flow was determined by the addition the three cross-section flows. The 
elevation at which the total flow passes was determined. 

Results of the flow split analysis are summarized in the table below. Flow south on 5 1" Avenue was 
removed from HEC-RAS model ADBl . 
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Total Flow @ 51st Avenue 
and 101 

West along Frontage Road 
and South of 101 

South on 51st Avenue 

113 
600 

200 

400 

213 
1,500 

800 

700 

Full 
2,600 

1,500 

1,100 





WEST SOUTH OF FRONTAGE ROAD 
ELEVATION] HEAD 1 LENGTH 1 FLOW 

-. - . 
Total Flow @ 51st 600 1,500 2,600 
West along Frontage 200 800 1,500 
South on 51stAvenue 400 700 1,100 



WEST ON FRONTAGE ROAD, SOUTH OF 101 
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SOUTH ON 51ST AVENUE 



3 HEC-RAS Model ADBl 
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Summary Sheet for Model ADBl 

HEC-RAS Model ADB 1 encompasses the area along the south of the side of the 101 Freeway from 
the point where flow overtops the freeway from model ADAl, to the 55" Avenue Channel. Cross- 
sections 19.64, 19.55 and 19.47 are consistent with sections in Model ADAl, except the area north 
of the freeway median is modeled as ineffective flow. The amount of flow crossing the freeway 
between cross-sections was determined using a combination of HEC-RAS and weir flow 
calculations, and is described in Section 1 of Appendix E. The amount of flow in section 19.47 
determined the amount of flow that would exit the freeway though the on-ramp on the south side. 
After the flow exits the freeway, it continues to travel west along the frontage road. At 51" Avenue, 
flow in the frontage road combines with flow in 51" Avenue, from north of the freeway. This 
combined flow splits, either traveling south on 51" Avenue or continuing west towards the 55'" 
Avenue Channel. 

Flow south of the freeway median, at section 19.46, continues southwest and exits the 
freeway though the east-bound on-ramp at 51" Avenue. 
The homes south of the empty lots south of the freeway, west of 51" Avenue, have a 
consistant six (6) it wall along the north side. 

Method ofAnalvsis 

A HEC-RAS model was developed to model the area described above. 

The resulting 100-year floodplain limits for the 113, 213, and Full flow events are shown on the 
delineation mapping. The HEC-RAS model output is included in this section. 
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flET-RAS SUMMARY. ADOBE DAM V3 FLOW @lODELARMJ 

I I I I WS ELEV I AVG V E L  I T R A V E L  T I M E  I M A X  DEPTH I AVG DEPTH] 

NO F L O W  I N  THIS  SECTION 

NOTES: I. AVG VEL IS THE FLOW, Q, DIVIDED BY THE TOTAI. EFFECTIVE FLOW AREA OF THE CROSS-SECTION. 
2. AVG DEPTH IS THE HYDRAULIC DEPTH. 
3. TRAVEL TIME AT SECTION 19.10 IS FROM REACH A1, SECrlON 19.18. TRAVEI. TIMES DOWNSTREAM FROM 

SECTION 1910 ARE BASED ON THE AVERAGE VELOCITY FOR THE CROSS-SECTION. 
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HJX-RAS SIJMMAW+ADQBE D A M 2 3  FLOW (MODEL BDBU 

NOTES: 1. AVG VEL IS THE FLOW, Q, DIVIDED BY THE TOTAL EFFECTIVE FLOW AREA OF THE CROSS-SECTION. 
2. AVG DEPTH IS THE HYDRAULIC DEPTH. 

NO FLOW IN THIS SECTION 

3 ~ R A V F I  II\II., ,\I s w r l c n  1 ~ j 4 1  IS I IKOXI R~..I('II A I  >I.,( IIOY 1 < ~ 3 b  r 1 t ~ v k . 1  .TI\I~.,\I S IC~IOY I*) 101s 
kKOM RTA('l1 A l .  il:c'I'lON 1') IX I K h \ ' l  I .  I IMC\ DO\VF.\IKI Ah1 I KOhlSl C f l O S  1%) lO.4I<b, 1l.\b1 DOY'I111. 

ADOBE DAMIBI 1 18.75 1 800 1 1292.58 1 2.1 1 1 0.37 

AVERAGE VELOCLTY FOR THE CKOSS-SECTION. 

1.68 I 1.36 
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ADOBEDAMIBI 1 18.67 1 800 1 1289.51 1 5.01 1 0.42 1.21 0.76 



QBE DAMFULL. FLOW @lODFLdL!Bl) 

AVERAGE VELOCITY FOR THE CROSS-SI!CTION. 

ADOBE DAMIBI 
ADOBE DAMIBI 
ADOBE DAMIBI 
ADOBE DAMIBI 
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18.94 
18.84 
18.75 
18.67 

1500 
1500 
1500 
1500 

1298.61 
1295.33 
1293.15 
1289.91 

3.39 
3.84 
2.72 
6.02 

0.24 
0.28 
0.32 
0.36 

2.21 
1.72 
2.25 
1.62 

1.76 
1.23 
1.80 
1.10 



HEC-PAS September 1998 Version 2.2 
U S .  nrmy corp of ~nginrers 
~ydrologic Engineering center 
609 Second Street. Suite D 
Driuis. California 95616-4687 

I9161 756-1104 

X X XXXXXX XXXX XXXX XX XXXX 

X X X  x X x X X X  x 
X x x  X X X  x X X  
XXXXXXX XXXX X XXX XXXX xxxxxx XXXX 

X x x  X X X  X X X 
X X X  X X X X  X X X 
X X XXXXXX XXXX X X X X XXXXX 

PROJECT DATA 
project ~itle: Adobe Dam, Reach 61 
project File ; ADBl.prj 
Run Date and Time: 06/14/2001 9:37:50 AN 

Project in English units 

project Description: 
study ~ a m e :  Adobe  am Spillway Delineation study 
Contract NO.: FCD 
98-32 
pUrpoae of study:~elineation of the inundation limits of the 1/3, 2/3. 

and full sprilway discharges for the Adabe Dam spillway 

Model 
Name: m B 1  
~odel Description:  he model begins at cs 19.64 and conveys the flow to the east bound on-ramp at 

5 1 ~ t  Avenue. At cross section 19.10 the flow i s  xncreased by the amount of flow 
traveling south on 51st Avenue. A portion of the flow traveling south does continue 
to travel south.  he model continues west until if reaches the 55th Avenue Channel. 

 low profiles: Profile #I, 113 Flaw 
Sections 19.64 to 19.17, Q=0.01 cfs 
Sections 19.10 to 18.67. 0=200 cfs 

profile #2, 213 Flow 
SectionS 19.64 to 19.47, Q=0.01 cfs 
Sections 19.41 to 19.17, Q=100 cfs 
SectlonS 19.10 tO 18.67, Q=800 cfs 

Profile 83. Full Flow 
Section 19.64, 0-0.01 cts 
sections 19.55 to 19.47. Q=IOO cfs 
sections 19.41 to 19.17, Q = ~ O O  cfs 
Sections 19.10 to 18.67, Q= 1500 cfs 

HEC-ms version: Version 2.2. September 1998 with RASPATCH 

consu1tante: ~oskin ~ngineering consultants, ~ n c  
323 W. Roosevelt Street, suite zoo 
Phoenix. AZ 85003 
(602) 252-8384 Phone 
(602) 252-8185 Fax 
HEC 990006~02 

DEI ~rofessional Services, LLC 
6225 N. 24th Street, Suite 200 
Phoenzn, AZ 85016 
(602) 954-0038 Phone 
(6021 944-8605 Fax 

PLAN DATA 

plan Title:  each 61, south of Loop 101 
Plan File : g:\Filedlr\99\99V006~OZHydd0\R~~ch B\RDOl.pOl 

Geometry Title: Reach 81, South o£ Loop 101 
Geometry File : ii:\Fiiedir\99\910006-02Hydro\~~~ch B\ADRI.gOl 
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Flow Title : Reach Bl, South of Loog 101 
Flow File : g:iWlediri99\990006O%Hydro\Reach B\ADRI.f01 a plan Summary Information: 

~u*er  of: cross Secrlons = 13 Mulitale ODeninqs = o 

Computational Information 
Water eurface calculation tolerance = 0.01 
critical depth calculaton tolerance = 0.01 
~aximum number or interations = 20 
Maximum difference tolerance = 0.3 
 low tolerance factor = 0.001 

Computation Options 
Critical depth computed only where necessary 
Conveyance Calculation Method: A t  breaks in n values only 
~ricrion slope ~ethod: ~ v e r a g e  conveyance 
computational Flow Regime: Mixed Flow 

FLOW DATA 

 low Title: Reach B1, South of Loop 101 
Flow File : g:\Filedir\99\990006-OZXydrd\Reach B\hDBl.fOl 

Flow Data (cfsl 

~ i v e r  Reach RS 
ADOBE DAM 81 
ROOBE DAM 81 
&DOBE DAM 81 ~~ ~ 

ADOBE DAM B1 
ADOBE DAM B1 

~oundary Conditions 

River  each profile upstream 

ADOBE DAM 81 113 critical 

Changes in WS and EG 

~ i v e r  Reach 8s profile Tfle Value 
ADOBE DAM 81 19.10 Full Known WS 1301.68 
ADOBE D m  81 19.10 213 K n o w  WS 1301.19 
ADOBE DAM 81 19.10 1/3 Known WS 1300.47 

GEOMETRY DATA 

Geometry Title: Reach 81. South of mop 101 
Geometry File : g:\Filedir\99\990006-02Hydro\Reach B\ADBl.gOl 

CROSS SECTION RIVER: ADOBE DAM 
REACH: B1 RS: 19.64 

INPUT 
DescrioLion: Northern Boundary of HEC-RhS Model RDBl 
113 Q=O cfs 
213 Q = O  

"fS 
Full Q-0 cfs 
station  levat ti on ~ a r a  num= 53 

sra  lev sta zlev sta  lev sta  lev sta =lev 
9891.39 1314.77 9921.7 1314 9930.43 1312 9939.25 1310 9944.25 1310 
9952.68 1311.31 9968.48 1312 10000 1313510044.63 131210057.76 1310.83 

Downstream 

critical 
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20762.16 13142810789.87 131410802.82 13138510807.41 1313.7610837.56 1314 
10859.18 1315.1210875.21 131610887.14 1316.410931.27 1318 10955.5 1320 
10979.23 13221100106 132411022.94 1326 

a Manning's n Values n i l m i  3 
S L ~  n val sta n Val Sta n val 

9891.39 -02 9891.39 0 2  10000 0 2  

Bank Sta: Left Right Lengths: LefC Channel Right Coeff Contr. Enpan. 
9891.39 10000 498 489.74 510.09 1 .3 

~neffective €low num= 1 
Sta L Sta R Elev 
1000011022.94 1317 

Blocked Obstructions num= 1 
Sta L Sta R Elev 

9891.391018168 1307.02 

CROSS SECTION OUTPUT Profile #I13 

E.G. Elev Ifti 1310.02 Element Left OB Chamlel Right 08 
Ye1 Head lftl 0.00 We. n-Val. 0.020 
W.S. Elev iftl 1310.02 Reach Len. lftl 498.00 489.74 510.09 
Crit W.S. lit) 1310.01 Flow Area lsq ftl 0.08 
E.G. Slope lft/ft) 0.000678 Area (sq ft) 0 0 8  87.72 
Q Total lcfsl 0.01 Plow lcfst 0.01 
Top Width (ft) 51.28 Top Width (It) 5 . 1 7  46.10 
Vel Total Iftlsl 0.12 Av9 Vel, lft/s) 0.12 
Max Chl Dpth 'lftl 3.00 ~ y d r  Depth lftl 0.02 
con" ~atil icrs~ 0.4 con". I C ~ S I  
Length wtd. iftl 489.74 Wetted per. lftl 
Min Ch El lftl 1310.00 Shear lIb/sa ftl 
Alpha 
Frctn Loss lft) 
C & E LO88 (ft) 

1.00 Stream pow& Ilblft sl 
0.00 cum Volume (acre-ft) 
0.00 Cum SA (acres) 

warning:   he energy equation could not be balanced withln the specified number of iterations.  he 
program used critical depth for the water surface and continued on with tho calculations. 

warning: ~ivided flow computed for this cross-section. 
warnlag:  he conveyance ratio (upstream conveyance divided by downstream conveyance) is less 

than 0.7 or greater than 2.4. ~ h l s  may indicate the need for additional cross sections. 
warning:  he energy loss was greater than 1.0 ft 10.3 mt. between the current and prevlous cross 

section. This may indicate the need for additional cross sections. 
warning: ~uring the standard step iterations, when the assumed water sureace was set equal to critical 

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

~ote: Multiple critical depths were found at this location. The critical depth with the lowest, valid. 
water surface war used. 

cnoss SECTION OUTPUT Profile 11213 

E.G. Elev (ft) 1310.02 Element 
Vel Head iftl 0.00 wt. n-val 

LefC 08 Channel Right 08 
0.020 

W.S. 61ev (ft) 1310.02 Reach Len. lfti 49R.00 489.74 510.09 
Crit 8.9. lftl 1310.01 Flow Area lsq ftl 0 08 
E.G. Slope l€t/ftl 0.000678 Area (sq ffl 0.08 87.72 
Q Total lcfs) 0.01 Flow l~fs) 0.01 
Top Width Ifti 51.28 Top Width lftl 5.17 46.10 
"el Total ift/sl 0.12 Avg. vel. lft/sl 0.12 
Max Chl ~ p r h  (ftl 3.00 Hydr. Depth lit1 0.02 
Conv. ~otal (cfsl 0.4 Conv. (cfsi 0.4 
~ength wtd. iftl 489.74 wetted per. 1fr1 5.18 
 in Ch EI iftl 1310.00 shear llb/sq it1 0.00 
hlpha 1.00 stream power lIb/ft sl 0.00 
Frctn Loss (ftl 0.00 Cum Volume (acre-fti 19.81 14.07 
C & E LOBS lftl 0.00 Cum SA (acres1 22.21 10.40 

Warning: The energy equation could nor be balanced within the specified number of iterations. The 
program used critical depth for the water surface and continued on with the calculations. 

warning: Divided €law compuLed for this cross~section. 
warning:  he conveyance ratlo (upstream conveyance divlded by downstream conveyance) is leas 

rhan 0.7 or greater than 1.4.  his may indicate the need far additional cross sections. 
warning:   he energy loss was greater rhan 1.0 ft 10.3 m ) .  between the current and previous cross 

section. This may indlsate the need for additional cross sections. 
warning: During the standard step iterations, when the assumed water surface was set equal to critics1 

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

NOW: ~ultiple critical depths were found at this location. The critical depth with the lowest, valid 
water surface was used. 
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CROSS SECTION O W F W  Profile #Full 

a E.G. EleV (ft) 
Vel Head i€tl 
W.S. Elev lit1 
CriE W.S. ift) 
E.G. Slope (ftlftl 
Q Total lcrsl 
Too Width ifti 
vei Total ift/si 
Man Chl Dpth (ft) 
COO". Total (cfs! 
Length Wtd (ftl 
Mln Ch El (€ti 
Alpha 
Frctn Loss (ft) 
C & E LOSS (ft) 

Element 
WC. 11-val 
Reach Len. lftl 
Flow Area (sq ftl 
Area (sq ft! 
Flow (cfsl 
Top Width (ft) 
avg. vel. iftls) 
Hydr Depth (ft) 
Con" (cfa) 
wetted Per. (£ti 
shear ilblsq ft) 
stream Power (Iblff sl 
cum volume lacre-ft) 
Cum SA (acres) 

Left 08 Channel nrght 0s 
0.020 

498.00 489.74 510.09 
0.07 
0.07 87.65 
0.01 
5.16 46.06 
0.13 
0.01 
0.3 
5.16 
0.00 
0 0 0  
31.35 22.09 
23.50 12.55 

warning: The energy equation could not be balanced within the specitied number of =rerations   he 
program used crltical depth for the water surface and continued on wirh the calculat~ons. 

warning: ~ivided flaw computed for this cross-section. 
warning:  he conveyance ratio (upstream conveyance divided by downstream conveyancei is less 

than 0.7 or greater than 1.4.  his may Indicate the need for additional cross sections. 

FLOW DISTRIBUTION OUTPUT Profile #1/3 

 eft sta ~ight Sta  low area W.P. % con". Hydr D. velocity 
(ft) (€ti (cLs) (59 ft) (ftl ifti (rtlsl 
9927.59 9963.80 0.01 0.08 5.18 10000 0.02 0.12 

warning:  he energy equation could not be balanced within the speciiied number of iterations.   he 
program used critical depth for the water surface and continued on wlth the calculations. 

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

than 0.7 or greater than 1.4. This may indicate the need for additional cross sections. 
warning:   he energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross 

section.  his may indicate the need for additional cross sectlone. 
warning: During the standard step iterations, when the assumed water surface was set equal to critical 

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

~ote: Multiple critical depths were found at this location. The critical depth with the lowest. valid. 
water surface was used. 

FLOW DISTRIBUTION OUTPUT Profile #2/3 

~ e f r  sta ~ight Sta  low ~ r e a  W.P. % con". Hydr D .  velocity 
(ft) (ftl (cfs) (sq fti (ftl (£el (ftls) 
9927.59 9963.80 0.01 0.08 5.18 10000 0.02 0.12 

Warning: The energy equation could not be balanced within the specified number o€ iterations.   he 
program used critical depth for the water surface and coritlnued on with the calculations. 

warning: Divided flow computed for this cross-section. 
warning:   he conveyance rarro (upstream conveyance divided by downstream conveyance) is less 

than 0.7 or greater than 1.4. This may indicate the need for additional cross sections. 
warning; The energy loss was greater than 1.0 ft (0.3 mi. between the current and prevlaus cross 

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

deoth. the calculated water surface came back below critical depth. ~ h l s  indicates that there 
is'not a valid subcritical answer. The program defaulted to critlcal depth. 

~ote: Multiple critical depths were found at this location.   he critical depth wirh the lowest, valid 
water surface was used. 

FLOW DISTRIBUTION OUTPUT Profile UFUII 

Left SLa Right Sta Flow Area W.P. 4 ~ o n v  ~ y d r  D .  ~elocity 
(ftl (LC1 icfs) (sq it1 (€ti (ft) (ftlsl 
9927.59 9963.80 0.01 0.07 1.16 100.00 0.01 0.13 

Warning: The energy equation could not be balanced within the spccifled nunlbec of ~reratlons. The 
program used critical depth for the water surface and continued on with the calculations. 

Warning: Divided flow computed Lor this cross~section. 
warning:   he conveyance ratio (upstream conveyance divided by downstream conveyance1 is less 

than 0.7 or greater than 1.4. ~ h ~ s  may Indicate the need far additional cross sections. 

CROSS SECTION RIVER: ADOBE DAM 
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REACH: 81 R S :  15.15 
P. 5 

INPUT 
Description: Flow increased by 100 cfs for the Full Q .  Flow is we~iing over 

the west bound frecway lanes into the east bound freeway lanes. 

1/3 Q=O CfS 
213 Q=O Cfs 
Full 0=100 CfS ~ ~ 

station Elevation Data "urn= 59 
sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 

9900.51 1312.56 9926.27 1312 9931.81 1311.53 9936.18 1312 9947.74 1312.14 
9961 R 1  1312 9 9 7 0 . 0 4  1311.01 9975.81 1310 9985.35 1308 10000 1308 

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

9900.51 .02 9900.51 .0210069.95 ,045 

~ a n k  sta: =eft Right Lerxgths: Left Channel Right Coeff Contr. 
9900.5110069.95 397.5 405.24 425.35 1 

Ineffective Flow num= 1 
Sta L Sta R Elev 

10069.9510947.99 1315 
knocked Obstructions nun= 1 

sta L Sta R Elev 
9900.5110625.16 1307.02 

CROSS SECTION OUTPUT Proflle #1/3 

E.G. Elev (fti 1308.15 Element 
Vel Head iftl 
W.S. Elev (ftl 
C r i r  W . S .  ffti 

0.00 we. "-Val. 
1308.15 Reach  en. iEt1 397.50 
1308.01 Flow Area (a0 ftl ..-- - 

E.G. Slo~e Iftlftl o 000000 Area lso €ti 
Q Total icfsl 0.01 Plow iclsl 
Top Width iftl 103.84 Top Width Ifti 
vel Total (ft/sl 0.00 avg. vel. (rtlsl 
Max Chl Dpth iftl 1.13 Hydr Depth (ftl 
con". Total lcfsl 46.3 con". icfsl 
Length Wtd. ifti 405.24 Wetted Per. (fti 
Min Ch El fftl 1308.00 Shear iIb/sq ft) 
~lpha 1-00 stream Power (lb/ft sl 
r r c m  Loss iftl 0.00 cum volume (acre-ft) 
c & E 6068 iftl 0.00 cum SA iacresi 

Channel Right 08 
0.020 
405.24 425.35 
2.38 

warnins; ~ivided flow com~uted for this cross-section 
warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less 

than 0.7 or greater than 1.4. This may rndicare the need for additional cross sections. 
~ote: Hydraulic jump has occurred between this crass sect~on and the previous upstream section 

CROSS SECTION OUTPm Profile #2/3 

E.G.  lev iFt1 1308.71 Element Left OB Channel Right OB 
Vel Head ifti 0.00 Wt. n-Val. 0.020 
W.S. Elev (Ltl 1308.71 Reach be". iftl 397.50 405.24 425.35 
Crit W.S. (€ti 1308.01 Flow Area i s q  fri 
E.G. Slope lft/ft) 0.000000 Area isg ftl 
0 Total fcfsl 0.01 Flow (~fsl 
Topwidth iftl 140.99 Top Width (Eti 
vel Total (ft/sl 0.00 avg. vel. Ift/sl 
Max Chl Dpth ifti 1.69 Hydr. Depth Ifti 
Canv. Total (cfsl 760.9 Conv icfsi 
Lenath Wtd. (ftl 405.24 wetted per. IftI 
~ i n - ~ h  El (ftl 
Alpha 
~rctn Lass Iftl 
C h E Loss ifti 

1308.00 Shear llb/sq ftl 
1.00 stream Power iIb/ft s) 
0.00 cum volume (acre-ff) 
0 .OO Cum SA (acres] 
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MODEL ALIBI 

P. 6 
Warninq: Divided flaw computed for this cross-sectlon 
warning: s he conveyance r a t i o  lupstream conveyance dlvided by downstream coilveyancel is less 

than 0.7 or greater than 1.4. ~ h r s  may indxate the need for additional cross  sections. 

~ o t ~ :  ~ydraulic jump has occurred between this cross sectLon and the previous upstream sectlon 

CROSS SECTION OUTPUT Profile #Full 

E.G. Elev ift) 
Vel Head ifti 
W.S. Elev (€ti 
crit W.S. ift) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ftls) 
Max Chl Dpth lft) 
Con" Total (cfs) 
Length Wtd. (ft) 
Min Ch El l£ti 
Alpha 
PICt" Loss (ft) 
C & E Loss (fti 

Element I 
Wt. n-val. 
Reach Len,  ift) 
Flow Area lsq €ti 
Area isq ftl 
Flow lcfsl 
Top Width (fti 
AVg. "el. ( f t ls l  
Hydr Depth i f t i  
Con". lcfsl 
Wetted Per. (fti 
shear lIb/sq fti 
scream Power llb/ft s )  
Cum volume (acre-ft) 
Cum SA (acres) 

.eft OB Channel Right On 
0.020 

397.50 405.24 425.35 

warning: ~ivided flow computed Lor this cross-section. 
warning:   he conveyance ratio (upstream conveyance divided by downstream conveyance) is less 

than 0.7 or ~reater than 1.4. This may indicate the need for additional cross sections. - 
~ote: ~ydraulic jump has occurred between this cross section and the previous upstream sectlon 

 eft Sta Right Sta Flow Area W.P. % con" ~ y d r  D. velocity 
lft) lft) lcfsl (sq it1 (ft) lft) iftlsl 
9956.99 10013.47 0.01 2.38 17.81 100.00 0.13 0.00 

warning: ~ivided flow computed far this crass-section. 
warning: The conveyance ratio iupstream conveyance divided by downstream conveyance) is leas 

than 0.7 or greater than 1.4. This may indicate the need for additional cross sections. 
Note: Hydraulic jump has occurred between this cross section and the previous upstream section 

 eft Sta Right Sta Flow Area W.P. %Conv. H y d r ~ .  Velocity 
lft) lft) lcfs) (sq ftl (ft) lft) lft/~) 
9956.99 10013.47 0.01 15.11 29.86 100.00 0.53 0.00 

Warning: Divided flow computed For this cross-section. 
warning:   he conveyance ratio iupstream conveyance divided by downstream conveyance1 is less 

than 0.7 or greater than 1.4.  his may indicate the need for additional cross sections. 
Note: ~ydraulic jump has occurred between this cross section and the previous upstream section 

FLOW DISTRIBUTION OUTPUT Profile #Pull 

~ e f r  Sta Right Sta Flow Area W.P. % Con". Xydr D .  velocity 
(fti lft) IcLs) (sq ft) (ft) ifti Ift/s) 
9956.99 10013.47 95.76 43.20 35.61 95.76 1.22 2.22 
10013.47 RB 10069.95 4.24 4.30 11.94 4.24 0.36 0.99 

warning: ~ivided flow computed for this cross-section. 
warning:  he conveyance ra t lo  lupstrearn conveyance divided by downstream conveyance) is less 

than 0.7 or greater than 1.4.   his may indicate the need for additional crass sections. 
~ o t e :  ~ydraulic jump has occurred between this cross section and the previous upatream section 

CROSS SECTION RIVER: ADOBE DAM 
REACH: 81 RS: 19.47 

INPUT 
Description: 113 Q=O cfs 
213 Q=O cfs 
Full O=100 Cfs 
Statlon Elevation Data nun= 35 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
9908.49 1310 9928.14 1309.72 9956.63 1308 10000 130810043.15 1309 

10077.27 130810100.55 130810123.83 130810184.35 130910232.18 1308 
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warning: =he conveyance ratio (upstream conveyance divided by downstream conveyance1 is less 
rhan 0.7 or greater rhan  1.4. This may indicate the nerd for additional crass sections. 

FLOW DISTRIBUTION OUTPUT ProElle 8113 

 eft sta ~ight sta  low ~ r e a  W.P. 8 con" ~ y d r  D .  velocity 
lftl lftl (cfsl isq ftl (ft) iftl (ft/sl 
9953 3 8  9998.26 0.01 6.29 44.07 92.28 0.14 0.00 
9998.26 RB 10043.15 0.00 0.72 8.07 7.72 0.09 0.00 

Warning: Divided flow computed for this cross-section. 
warning:   he conveyance ratlo lupstream conveyance divided by downstream conveyance) is less 

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

FLOW DISTRIBUTION OUTPUT Profile #2/3 

 eft sta siqht sta Flow Area W.P. % Canv. Hydr D. Velocity 
iftl lfC1 (cfsl i s q  ftl lftl lftl iftl~i 
LB 9908.49 9953.38 0.00 2.16 8.48 2.73 0.26 0.00 
9 9 < 1 i R  9998 2 6  0.01 31.44 44.89 77.74 0.70 0.00 

Warning: Dlvided flow computed for this cross-seciior 

FLOW DISTRIBUTION OUTPUT Profile 8 ~ ~ 1 1  

 eft sta ~ight sta Flow Area W.P. % Can". Hydr D. Veloclty 
Iftl lftl icfsl (saftl (ft) lftl irt-/sl 

warning:  he conveyance ratio (upstream conveyance dzvided by downstream conveyance) is less 
than 0.7 or greater than 1.4.  his may ind~cate the need tor additional cross sections. 

CROSS SECTION RIVER: ADOBE DAM 
REACH: B1 RS: 19.41 

INPUT 
Description: Flow increased by 100 cfs and 400 cfs for the 213 and Full Q 

respectively. Approximately half of the flow in the median 
section of the freeway is contributing to this Model. 

213 Q=100 cfa 
Full Q=400 cfs 
station ~levat~on nata "urn= 16 - - ~ ~  - 

sta  lev Sta =lev sta =lev sta  lev sta  lev 

Manning's n Values "urn= 3 

~ t a  n val Sta n val Sta n Val 
9915.84 .02 9922.09 ,0210083-94 .02 

Bank SCa: Left Right Lengths: Left Channel Right Coeff Contr. Enpan 
9922.0910083.94 450 397.36 331.56 .1 .3 

~neffective  low num= 1 
Sta L Sta R Elev 

10083.9410171.59 1310.65 

CROSS SECTION OUTPUT Profile #I13 

E.G. Elev (Lt) 
V e l  Head (ftl 
W.S. Elev (ft) 
crit W.S. (fC) 
E.G. Slope iftlftl 
Q Total icfsl 
Top Width ift) 
Vel Total ift/s) 
Max Chl Dpth ift) 
Conv. Total (cfsl 
Length Wtd. (ft) 

1308.15 Elenlent 
0.00 wt. n-val. 

1308.15 searh Len. (ftl 
1307.90 Flow Area lsq ftl 
0.000000 Area lsq ftl 

0.01 Flow lcfsl 
96.11 Ton Width (ftl 
0.00 Avg. Vel. IEtIsl 
0.27 Hydl Depth Iftl 
359.5 Con" (cfsl 
397.36 wetted Per. Ifti 

Channel Right OB 
0.020 
397.36 131.56 
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Min Ch El (ftl 
Alpha 
Frctn Lass Ifti 
C & E L o S S  lftl 

1307.88 Shear llb/sq fC1 
1.00 Stream Power (lb/€t sl 
2.25 cum volume lacre-€ti 
0.00 Cum 5R (acres) 

warning: The energy equation could not be balanced within the speclfled numher of iterations. The 
program selected the water surface that had the leaat amount of error between computed 
and assumed values. 

Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less 
than 0.7 or greater than 1 . 4 .  Thls may indlcate the need for addlt~onal cross sections. 

warning: The energy loss was greater than 1.0 it (0.3 mi. between the current and previous cross - ~ 

sectlo". This may indicate the need for additional crass sections. 
~ote: Multlple critical depths were found at this location. The critical depth with the lowest, valid. 

water surface was used. 

CROSS SECTION OUTPUT Profile %2/3 

E.G. Elev (ft) 1308.52 Element Left OB Channel night 08 
vel Head Iftl 0.07 WC. n-val. 0.020 
W.S. Elev lftl 1308.45 Reach Len. lftl 450.00 397.36 331.56 
Crit W.S. lftl 1308.30 Flow Rrea lsq ft) 46.19 
E.G. Slope (€t/ftl 0.002555 Area lsq it1 46.19 0.43 
O Total Icfsl 100.00 Flow IcLsI 10000 
Top width Ifti 109.62 Top Width (LC1 
vel rota1 Iftlsl 2.17 ~ v g .  vel. I£t/sl 
 ax Chl Dpth lft) 0.57 ~ y d r .  Depth (£el 
conv Total 1978.3 Conv Icfsl 
Length Wtd. (ftl 392.72 Wetted Per. (ftl 
 in ch EI lft) 1307.88 Shear lIb/sq ft) 
~lpha 1.00 stream power lIb/ft s) 
~ r c r n  ~ o s s  lftl 2.40 Cum volume (acre-ft) 
c & E Loss lft) 0.00 cum SA (acres) 

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

than 0.7 or greater than 1.4. This may rndicate the need for additional cross sections 
warning: The energy loss was greater than 1.0 ft 10.3 mi. between the current and previous crass 

section. This may indicate the need far additional crass sectzons. 

cnoss SECTION OWPUT Profile #Full 

E.G. Elev (ft) 1309.15 Element Left OB Channel ~iqht 08 
Vel Head Iftl 0.28 wt. n-val. 0.020 
W.S. Elev lft) 1308.87 Beach Len. Ifti 450.00 397.36 331.56 
crit w.S. (ftl 1308.78  low Area (sg it1 
E.G. Slope Iftlft) 0.004538 Area (sq ftl 
0 Total lcfsl 400.00 Flow (cis) 
GOD width lftl 131.33 Top Width (ftl 118.77 12.57 
vei Total ~ft/s) 4.27 A V ~ .  vel. ~ft/si 
Max Chl Dpth lft) 0.99 Hydr. Depth lit) 
Conv. Total lcfsl 5937.6 Con". (cfsl 
~enqrh Wtd. (ft) 390.48 wetted per. lftl 
~ i n - ~ h  El lftl 1307.88 Shear (lblsq ftl 
~lpha 1.00 stream Power Ilblft sl 
FICL~ LOSS (ftl 2.57 c u m  volume (acre-fc) 
c h E Lose (ftl 0.05 cum SA (acres1 

warning: Divided €low computed for this cross-section. 
warning:   he conveyance ratio (upstream conveyance divided by downstream conveyance) is less 

than 0.7 or greater than 1.4. Thls may indicate the nerd for additional cross sections 
warning: The energy loss was greater than 1.0 it (0.3 m). between the current and previous cross 

section.  his may indicate the need for additional cross :;cctions. 

FLOW DISTRIBUTION OLTTPLTT Profile #1/3 

  eft S L ~  ~ight sta clow nrea W.P. %con". ~ y d r ~ .  velocity 
(ft) (ftl I c ~ s I  15q ft1 lft) (€ti Ift/~i 

LB 9922.09 9976.04 0.00 3-19 17.69 20.96 0.18 0.00 
9976.04 10029.99 0.01 9.44 53.95 60.68 0.17 0.00 
10029.99 RB 10083.94 0.00 3.36 24.48 18.35 0.14 0.00 

warning: The energy equation could not be balanced with~n the specified number of ~teratians.   he 
program selected the water surface that had the l eas t  amount of error between computed 
and assumed values. 

warning:   he conveyance ratio lugstream conveyance dlvlded by downstream conveyance) is less 
than 0.7 or greater than 1.4. Thls may indicate the nerd for additional cross sections. 
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MODEL ADBl 
p. 10 

warning:  he energy loas w a s  greater than 1.0 ft (0.3 mi, betweerr the current and previous cross 
section.   his may indicate the need for additional cross sections. 

~ o t e :  Multiple critical depths were found at this location.  he critical depth with the lowest, valid, 
water surface was used.  

FLOW DISTRIBUTION OUTPUT Profile #2/3 

 eft Sta Right Sta  low Area W.P % con" ~ y d r  D. velocity 
IfCl lftl Icfsi is4 €ti lfti lfti lft/s) 

warning: ~ivided flow computed for this cross-section. 
warning: The conveyance ratla (upstream conveyance divided by downstream conveyance) zs less 

rhan 0 . 7  or oreater than 1.4.  his mav indicate the need for additional cross sections ~ ~ ~- d~~~~ 

warning:   he energy loss was greater than 1.0 ft (0.3 ml. between the current and previous crass 
section.   his may indicate the need far additional cross sections. 

FLOW DISTRIBUTION OUTPUT Profile #Full 

~ e f r  Sta Riaht Sta PIOW Area W.P. o con". ~ y d r  D. velocity 
~fti rrF) I C ~ S I  isq £ t i  (€ti ~fti i~t/s) 
LB 9922.09 9916.04 79.44 21.09 31.85 19.86 0.66 3.77 
9976.04 10029.99 223.53 48.44 53.95 55.88 0.90 4.61 

warning: Divlded flow computed for this cross-section. 
warning: The conveyance r a t l o  iupstream conveyance divided by downstream conveyance1 is less 

than 0.7 or greater than 1.4.   his may indicate the need for additional cross sections. 
warning: The energy loss was greater than 1.0 ft (0.3 mi, between the current and previous cross 

section. Thls may indicate the need far additional cross sections. 

CROSS SECTION RIVER: ADOBE DAM 
REACH: 81 RS: 19.33 

INPUT 
Description: 1/3 Q=O cfs 
2/3 Q=100 CfS 
Full 0.400 cfs 
station  levat ti on Data num= 16 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
9745.25 1306 9758.09 1306 9770.88 1306 9786.98 1308 9800.35 1308 
9809.75 1306 9828.06 1305.6 9860.81 1306 9933.03 1305.82 10000 1305.8 
10013.93 130610063.39 1305.8410098.71 130610130.27 1307.5810163.71 1308 
10179.86 1312 

Manning's n Values numi 3 
sta n val sta n val sta n Val 

9745.25 -045 9800.35 04510063.39 02 

~ a n k  sta:  eft night Lengths: Left Channel Right Coeff Contr. Enpan. 
9800.3510063.39 541.29 571.61 588.73 .I .3 

n eft ~ e v e e  station= 9800.35  levat ti on- 1308 

CROSS SECTION OUTPUT Profile #1/3 

E.G. Elev Iff) 1305.62 
Vel Head Ifti 0 0 1  
W.S. Elev lft) 1305.62 
Crit W.S. lft) 1305.62 
E.G. Slope Iftlfti 0.176385 
Q Total icfsi 0.01 
Top Width iff) 2.12 
Vel Total lft/si 0.57 
Max Chl Dpth ift) 0.02 
COIW. Total iCfSl 0.0 
Length Wtd. lfti 577.84 
Min Ch El ift) 1305.60 
Alpha 1-00 
Frctn Lass Ifti 0.00 
C k E LOSS ifti 0.00 

Element 
Wt. "-Val. 
Reach Len. lftl 
Flow Area lsq £ti 
A r e a  lsq ftl 
Flow icfsi 
Top Width lftl 
Avg. "el. lft/s) 
Hydr. Depth lfti 
Con". lcfsl 
Wetted Per. (It) 
shear ilb/sq fti 
stream Power iIb/ft si 
cum volume lacre~fti 
Cum SA (acres) 

Left OB Channel Right 08 

warning:   he energy equation could not be balanced w l t h i n  the specitled number of iterations. The 
program used critical depth for the water surface and continued 0x1 with the calculations. 

Warning: The conveyance ratlo iupstream conveyance divided by downstream conveyance1 la less 
than 0.7 or greater than 1.4.  his may indlcate the need for additional cross sections. 
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p.11 
warning; The energy lass was greater than 1.0 fr (0.3 m l .  between the currcnr  and previous cross 

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

depth, the calculated water surfi<ce came back below critical depth. This indicates that there 
ia not a valid subcritical answer. s he program defaulted L O  criClce.1 depth. 

Nore: Mvltlple critical depths w e r e  Found at this location. The critical depth with the lowest, valid, 
water surface was used. 

CROSS SECTION OUTPUT Profile #2/3 

E.G. Elev iftl 1306.11 Element i eft OB channel ~ight 08 
Vel Head (€ti 0.07 Wt. "-Val. 0 045 0.020 
W.S. Elev iff) 1306.04 Reach  en. (ftl 541.29 571.61 588.73 
Crit W.S. ift) 1306.02 Flaw Area (sq ftl 45.57 4.34 
E . G .  slope (ft/ft) 0.032187 Area isq frl 41.57 4.34 
Q Total (cfsl 100.00 Flow (Cfsl 85.90 14.10 
Top Width iftl 290.01 Top Width ifti 253.84 36.17 
vel Total (Fttsi 2.00 Avg. "el. iftjs) 1.89 3.24 
Max Chl Dpth (€ti 0.44 Hydr. Depth (£ti 0.18 0.12 
Conv. Total icfsl 557.4 CConv. /cis) 478.8 78.6 
Lenath Wtd, ift) 578.77 wetted Per. (ft) 253.85 36.17 
 in-ch El (ft) 1305.60 Shear ilb/sq ff) 
Alpha 1 . 1 3  Stream Power !lb/ft s l  
~ r c t n  LOSS Iff1 3.30 Cumvolume lacre-ftl . . 
c - L E  LOSS iff) 0.00 ~ u m  SA (acres) 

warning: The conveyance ratlo (upstream conveyance divided by domstream conveyance) 1s less 
than 0.7 or greater than 1.4. This may indicate the need for additional cross sections 

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

CROSS SECTION OUTPUT Profile #Full 

E.G. Elev (ft) 1306 5 4  Element Left OB Channel Right 08 
Ye1 Head (ft) 0 1 3  Wt . "-Val. 0.045 0.020 
W.S. Elev (ft) 1306.41 Reach Len. (ft) 541.29 171.61 588.73 
Crit W.S. Ift) 1306.28 Flow Area isq ftl 138.87 18.93 
E.G. Slope (fttftl 0.010732 Area (sq ft) 138.87 18.93 
Q Total (cfs) 400.00 Flow (cfs) 316.29 83.71 
Top Width ift) 299.05 TOP Width ift) 255.56 43.49 
vel Total ift/s) 2.53 Avg. vel. !ft/s) 2.28 4.42 
Max Chl Dpth lftl 0.81 Hydr. Depth (ftl 
Conv. Total (cfs) 3861.2 Con". (cfs) 
~ength wtd. (ft) 579.02 wetted per .  iff) 
Min Ch El (ft) 1305.60 Shear ilblsa fri 
Alpha 
FrcCn Loss ift) 
C & E Loss (ft) 

1.27 strsam power ilbjft s )  0.83 1.29 
3.01 cum volume (acre-ft) 28.41 2.60 
0.01 ~ u m  SA (acres) 19.91 3.48 

warning:   he conveyance ratlo !upstream conveyance divided by downstream conveyance) is less 
than 0.7 or greater than 1.4. This may indicate the need for additional cross sections. 

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

FLOW DISTRIBUTION OUTPUT Plnfile #1/3 

 eft sta ~ight eta  low i i r e a  W.P. % Conv. ~ v d r  D. velacitv 

warning:   he energy equation could not he balanced w~thin the specified nurrmer of iterations. The 
program used critical depth for Lhe water surface and continued or, with the calculations. 

warning: The conveyance ratlo (upstream conveyance divided by dormstream conveyance) is less 
than 0.7 or greater than 1.4. This may indicate the need Lor add~tzonal cross sections. 

warning: The energy lass warn greater than 1.0 fr (0.3 m i .  between the current and previous cross 
section. This may indicate the rleed for additional cross sections. 

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

Note: Multiple critical depLhs were found at i h ~ s  location The crit~cal depth with the lowest, valid 
water surface was used. 

FLOW DISTRIBWION OUTPUT Profile # 2 / 3  

Left Sta night sra FIOW area W.P. % Conv. Hydr D. Velocity 
lit) (ft) lcfsi Isq EL) !£ti iftl ift/ai 
LB 9800.35 9888.03 27.62 14.47 78.49 27.62 0.18 1.91 
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10063.39 10102.21 14.10 4.34 36.17 14.10 0.12 3.24 a 
warnin-: w he convevance ra t lo  (uostream convevance divided hv downstream convevance) is less - ~ ~ - ~ ~  

than 0.7 or greater than 1.4. This may rndicate the need for additional cross sections 
warning: =he energy lass was greater than 1.0 it (0.3 m ) .  between the current and previous cross 

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

FLOW DISTRIBUTION OUTPUT Profile #Full 

Left Sta Right Sta Flaw Area W.P. * Conv. Hydr D. Velocity 
(ftl (it) I c ~ s I  ( S Q  ftl (€ti (ftl (ft/sl 
LB 9800.35 9888.03 98.99 43.53 80.25 24.75 0.54 2.27 
9888.03 9975.71 11513 49.38 87.68 28.78 0.56 2.33 

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

Warning:   he energy loss was greater than 1.0 ft (0.3 ml. between the current and previous cross 
sectxon. This may indicate the need for additional cross sections. 

CROSS SECTION RIVER: ADOBE DAM 
REACH: 81 RS: 19.23 

INPUT 
Description: 113 Q=0 c £ s  
2/3 0-100 cfs 
Full 0.400 cfs 
station Elevation ~ a t a  num= 24 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
9548.67 1302 9614.61 1302.99 9748.19 1302 9761.32 1302 9768.11 1304 
9778.5 1304 9848.44 1303.19 9900.38 1304 9906.19 1304 9913.99 1304 

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

9548.67 ,045 9913.99 .04510041.17 0 2  

~ a ~ k  sta:  eft Right Lengths: Left Channel Right Coeff Contr. Expan 
9913.9910041.17 250 277.61 300 1 .3 

 eft ~ e v e e  station= 9913.99 ~levacion= 1304 

CROSS SECTION OUTPUT Profile #I13 

E.G. Elev lftl 1302.22 Element ~ e f e  OB channel night 06 
vel Head (ftl 0.00 Wt. n-val. 0.045 0.020 
W.S. Elev lftl 1302.22 Reach Len. (ftl 250.00 277.61 300.00 
Crit W.S. Ift) 1302.02 Flow Rrea lsq ft) 5.87 6.51 
E.G. Slope lftlftl 0.000000 Area lsq ft) 5.87 6.51 
Q Total (cfsl 0.01 Flow (~£81 0.00 0.01 
Tap Width (ftl 66.74 Top Width (LC1 33.33 33.41 
vel =oral Iftlsl 0.00 Avs Vel. (ft/sl 0.00 0 0 0  
Max Chl Dpth (Ltl 0.22 n y d r  oepth lftl 
Con". Total lcfsl 223.2 Con" (cfsl 
Length Wtd. lftl 290.57 Wetted Per. (ftl 
Min Ch El (ftl 1302.00 Shedr l1bIsq ftl 
Alpha 
Frctn Loss lftl 
C & E L08S (ftl 

1.48 Stream  owe; (Iblft sl 
0.00 cum volume (acre-ft) 
0.00 Cum SA (acres1 

warn~ng; ~ivrded flaw computed for rhre cross~secrion. 
Warning: The conveyance ratlo (upstream cariueyance divided by downstream cnnueyancel is less 

than 0.7 or greater than 1.4. ~ h ~ s  may indicate the need lor addlt~onal cross sections 

cnoss SECTION OUTPUT ~rofile #2/3 

E.G. Elev (ftl 1302.80 Element Left OB Channel ~ight 08 
"el Head (ftl 0.07 Wt. "-Val. 0.045 0.020 
W.S. Elev (€tl 1302.74 Reach Len. ifti 250.00 277.61 300.00 
Crit W.S. ifti 1302.50 Flow Area lsq ftl 31.07 28.29 
6.0. Slooe iftlftl 0.002375 A r e a  lea ftl 31.07 28.29 
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MODEL ADBI 
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Tap Width Ifti ll5.01 Top Width lti) 
vel Total lft/sl 1.68 ~ v g .  vel. (Etlsl 
 ax Chl ~ p e h  (ftl 0.74 Hydr. Depth (£ti 
Conv. Total icfsl 2052.0 Conv. icfsl 
Length Wtd. ifti 290.95 Wetted Per. lftl 
Mln Ch El iftl 1302.00 shear (Iblsy ftl 
Alpha 1.56 Stream Power (Iblft sl 
F I C ~  LOSS iftl 0 -31 Cum Volume (acre-ftl 
c & E LOSS (ftl 0.02 Cum SA (acres1 

warning: ~ivided flow computed €or this cross-section. 
warning:  he conveyance ratio (upstream conveyance divided by downstream conveyance) is less 

than 0.7 or greater than 1.4. ~ h l s  may indicate the need for additional cross sections 

CROSS SECTION OUTPUT Profile #Full 

E G  Elev lit1 1303.52 Element Left 0B Channel Right OB 
vel Head (ft) 0.19 wt. n -va l .  0.045 0.020 
W.S.  lev lftl 1303.33 Reach Len. Ifti 250.00 277.61 300.00 
C r i t  W S .  l i f l  1302.93 Flow Area (so  ftl 91.73 62.52 . . . . . , - - , 

E.G. Slope (ftlftl 0.003036 
Q Total lc€s) 400.00 
Top Width lftl 182.74 
"el Total ift/sl 2.59 
Max Chl Dpth lftl 1.33 
CODY. Total (cfsl 7259.3 
Length Wtd. (ftl 290.97 
Min Ch El (ftl 1302.00 
Alnha 1.84 

Area (sa ft) 
FIOW (cis) 
Top Width (ftl 
Avo. Vel. ift/sl 

Con". ICLSI 
Wetted Per. (ftl 
Shear iIb/so £ti 
~~~~~ . . . 
stream Power (lblft sl ~~- C~~ 

Frctn Loss lftl 0.52 Cum Volume (acre-ftl 
C & E Loss iftl 0.04 Cum SA (acres) 

warning:  he conveyance ratio (upstream conveyance divided by downstream conveyancel is less 
than 0.7 or greater than 1.4. This may rndicate the need for additional cross sections. 

FLOW DISTRIBLTION OUTPUT Profile #1/3 

 eft sta ~ight Sta PIOW area W.P. % con". ~ y d r  D. velocity 
lftl (ftl lcfsl ( ~ q  ftl (ftl lftl (ftlsl 
LB 9913.99 9956.38 0.00 5.80 30.56 27.18 0.19 0.00 

9956.38 9998.78 0.00 0.07 2.79 0.09 0.03 0.00 

warning: ~ivided flow computed for this cross-section. 
warning: The conveyance ratio (upstream conveyance divided by downstream conveyancel is less 

than 0.7 or greater than 1.4.  his may indicate the need far additional cross sections. 

FLOW DISTRIBUTION OUTPUT Profile #2/3 

left Sta Right Sta Flaw iirea W.P. % con". ~ y d r  D. velocity 
(ftl lftl I c ~ s I  (sq ftl iftl (ftl (ftlsl 
LE 9913.99 9956.38 25.29 22.48 34.04 21.29 0.66 1.13 
9956.38 9998.78 5.52 8.59 30.17 5 . 5 2  0.28 0.64 
9998.78 10041.17 
10041.17 10076.20 28.75 13.46 28.89 28.71 0.4'7 2.14 
10076.20 10111.24 40.44 14.81 22.06 40.44 0.67 2.73 

warning: ~ivided flow computed for rhis cross-section. 
Warning: The conveyance ratio lupstream conveyance divided by downstream conveyancel is less 

than 0.7 or greater than 1.4.  his may ~ndicate the need tor  additional cross sections. 

FLOW DISTRIBUTION OUTPUT Profxle #Full 

Left Sta Right Sta Flow Area W.P. con" ~ y d r  D. veloilty 
(ftl (ftl (cfs) (sq €ti lftl Ifti l€t/sl 

r.R 9911.99 9956.38 79.71 43.92 38.05 19.93 1.16 1.81 

warning:  he conveyance ratio (upstream conveyance divided by downstream conveyance] is less 
than 0.7 or greater than 1.4, rhis may rndicaie the need for additional cross sections. 
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CROSS SECTION RIVER: ADOBE DAM 

Full Q=400 Cfs 
Station Elevation Data num= 13 

sta ~ i e v  sta  lev ~ t a  E I ~ V  Sra E I ~ V  sta  lev 
9882.61 1317.94 9882.61 1301.94 10000 1301.9310054.19 1301.8510101.88 1302.1 

Manning's n Values numi 3 
Sra n Val Sta n Val Sta n Val 

9882.61 .02 9882.61 .04510054.19 ,016 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9882.6110054.19 420 394.51 400 1 .3 

CROSS SECTION OUTPUT Profile 11113 

E.G. Elev (ftl 1302 -22 Element 
Vel Head (ft) 0.00 Wt, n-~al 

Left OB Channel ~ight 08 
0.045 0.016 

W.S. Elev (ft) 1302.22 Reach Len. (ftl 420.00 394.51 400.00 
Crit W.S. Ifti 1301.87 Flow Area lsq ftl 51.17 17.34 
E.G. Slope (ft/Etl 0.000000 Area (sq ftl 5117 17.34 
Q Total lcfsi 0.01 Flow (cis1 0.01 0.00 
Top Width (ft) 254.16 Top Width lft) 171.58 82.58 
Vel Total (ft/sl 0.00 Avg, Vel. ift/s) 0 0 0  0.00 
Max Chl Dpth (ft) 0.37 Hydr. Depth (ft) 0.30 0.21 
Conv. Total (cfs) 1322.1 Conv. (Cfs) 753.3 568.8 
~ength wtd. (ftl 395.58 Wetted Per. ift) 
Min Ch El (ft) 1301.85 Shear (lblsq ft) 
alnha 1.57 Stream Power ilblft sl 
Frctn Loss (ft) 
C & E Loss (ftl 

1.62 Cum volume (acre-ftl 
0.01 Cum SA (acres) 

warning:   he energy loss was greater than 1.0 ft (0.3 ml. between the current and previous cross 
section. This may indicate the need far add~tional crass sections. 

CROSS SECTION OUTPUT Profile #2/3 

E . G .  Elev (ft) 1302 .48 Element Left OB Channel Right 08 
Vel Head (ftl 0.02 Wt. n-Val. 0.045 0016 
W.S. Elev (ft) 1302.46 Reach Len. (ftl 420.00 394.51 400.00 
Crit W.S. (Et) Flow Area ( s q  It) 92.91 37.87 
E.G. slope (ft/ftl 0.000605 ~ r e a  ( sq  ftl 92.91 37.87 
Q Total (~fs) 100.00 Flow (cfs) 50.02 49.98 
Top Width ifti 257.80 Top Width (€ti 171.58 86.22 
vel Total ift/sl 0.76 ~ v g .  vel. (ftls) 0.54 1.32 
Max Chl Dpth (ftl 0.61 Hydr. Depth (€ti 0.54 0.44 
Conv. Total (cfsl 4066.1 Con" (cfsl 2034.0 2032.0 
~ength wtd. (ft) 395.72 Wetted Per. (ftl 
Min Ch El (ftl 1301.85 shear (Iblsq ftl 
~lpha 1.74 Stream Power llb/ft s )  
~rctn Loss (ft) 1.15 Cum Volume (acre-ft) 
c & E L O ~ S  (Et) 0.01 Cum SA (acres) 

warning:   he conveyance ratlo (upstream conveyance divided by domstream conveyance1 is less 
than 0.7 or greater than 1.4. Thls may rndicate the need for additional cross sections 

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

CROSS SECTION OUTPUT Profile #Full 

E.G. Elev ifti 
Vel Head (ft) 
W.S. Elev (ftl 

1302.97 Elenlent Left OB Channel Right OB 

0.07 Wt. n-val. 0.045 0.016 
1302.90 Reach Len. (£ti 420.00 394.51 400.00 

Crit W.S. (ft) Flow Area (sq £ti 
E . G .  slope ift/ft) 0.001168 Area isq ftl 
0 Total lcfsl 400.00 Flow lcfal 
ToD Wldth (ft) 264.30 Too Wldth (£ti 171.58 92.72 
vei T O ~ ~ I  (ftjsl 1.64 A"&. V ~ I  ift/si 
Max Chl Dpth (ft) 1.05 Hydr Depth Ifti 
Con" Total lcfsl 11703.8 Con" lcfsl . - ~ ~  ~~~ . . . . 
~engrh wtd. (€ti 396.01 wetted per. ifti 
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Mln Ch El lft! 1301.85 shear Ilblsq it) 0.07 0.06 
Al~ha 1.78 stream power lIb/ft s )  0.08 0.17 

a FrcLn Loss (fL) 
C & E LOSS lft! 

1.09 Cum Volrlme Iacre~fti 
0.01 Cum SA lacres! 

Warning: The conveyance ratlo lupstream conveyance divlded by downstream conveyance1 is less 
than 0.7 or greater than 1.4. This may lndicate the need for additional cross sections 

Warning: The energy loss was greater than 1.0 €t 10.3 m), between the current and previous cross 
section. T h ~ s  may indicate the need for additional cross sections. 

FLOW DISTRIBUTION OUTPUT PrOflle #1/3 

~ e f r  Sta Right Sta plow Area W.P. can" ~ y d r  D. velocity 
Ift) i f t i  Icfs) 1sq ftl lft) lft) lft/s) 
LB 9882.61 9939.80 0.00 16.10 57.47 17.16 0.28 0 0 0  

warning:  he energy loss was greater than 1.0 Lt (0.3 m), between the current and previous cross 
section. This may indzcate the need €or addltional cross sections. 

FLOW DISTRIBUTION OUTPIPI' Profile #2/3 

Left Sta Rioht sta  low ~ r e a  W.P. S C o n v .  HydrD. Velocity 

warning:   he conveyance ratio [upstream conveyance divided by downstream conveyance! is less 
than 0.7 or greater than 1.4. =his may indicate the need for addltional cross sections 

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

PLOW DISTRIBUTION OUTPUT Profile #Full 

Left Sta Right Sta Flow Area W.P. S Con" Hydr D. Velocity 
lft) (ftl IcEsI 1sq ftl Ift! (ft) Iftls) 
LB 9882.61 9939.80 59.54 54.86 58.15 14.89 0.96 1.09 
9939.80 9997.00 60.71 55.14 57.19 15.18 0.96 1.10 
9997.00 RB 10054.19 65.03 57.46 57.19 16.26 1-00 1.13 
10054.19 10103.68 135.04 45.40 49.49 33.16 0.92 2.97 

Warning: The conveyance ratio (upstream conveyance dlvided by downstream conveyance! is less 
than 0.7 or greater than 1.4.  his may indicate the need far additional cross sections 

warning:  he energy loss was greater than 1.0 f r  10.3 ml, between the current and previous cross 
section. This may indicate the need far additional cross sections. 

CROSS SECTION RIVER: MOBE DAM 
REACH: 81 RS: 19.10 

INPIIT 
Description: 113 Q=200 cfs 
213 Q=800 cfs 
Full Q=1500 CEE 
Station Elevation Data num= 20 

S C ~  Elev Sra Elev Sta Elev Sta E l e v  Sta Elev 

Manning's n values "urn- 3 
sta n Val Sta n Val sta n Val 

9783.03 .02 9783.03 04510077.61 .016 

Bank Sla: Left Right Lengths: Left Channel Right Coefi Contr. Expan 
9783.0310077.61 480 495.78 500 1 .3 

CROSS SECTION OUTPUT Profile #I13 
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. E.G. Elev (It1 1300.59 Element   eft 08 Channel Right OE 
Vel Head lftl 0.12 Wt. n-Val. 0.045 0.016 

a W.S. Elev ifti 1300.47 Reach Len. (ftl 480.00 495.78 500.00 
Crxt W.S. (€ti Flow i i rea lsq it! 92 2 2  7.67 
E.G. Sloae lft/ftl 0.012556 Area (sa ftl 92.22 7.67 

TOP width (ft) 306.63 Top Width (ft! 
vel Total (ftfsl 2.00 Avg. vel. (ft/sl 
Man Chl Dpth (€ti 0.49 Hydr ~eprh lftl 
Con". Total (cfsl 1784.9 Conv. lifsl 
Length Wtd. lftl Wetted Per. (ftl 
Min Ch El lfti 1299.98 Shear (lb/sq ft! 
Alpha 1.88 stream power Ilbjft sl 
Frctn Loss (ftl Cum Volume (acre-ftl 
c h E Loss (ftl Cum SA lacresl 

warning: ~ivided flow computed for this crass-section. 
warning:  he conveyance ratio (upstream conveyance divided by downstream conveyance) is less 

than 0.7 or greater than 1.4.  his may indicate the need for additional cross sections 
Warning: The energy loss was greater than 1.0 ft (0.3 ml. between the current and previous crass 

section. This may indicate the need for additional cross sections. 
 ore:   he user has entered a known water surface elevation at this cross section. 

CROSS SECTION OUTPUT ProfilB 8213 

E.G. Elev (ftl 1301.32 
Vel Head lftl 0.13 

Element ~ e f r  08 channel ~ight 08 
Wt. n-val. 0.045 0.016 
Reach Len. (£ti 480.00 495.78 500.00 
Flow Area lrq ftl 304.15 30.43 
Area (sq ftl 304.15 30.43 
Flow (c~s) 652.12 147.88 

W.S. Elev (ftl 1301.19 
crit W.S. (ft! 
E.G. Slope (Ltfft.1 0.004062 
0 Total icfsl 800.00 

Top Width (It1 

Length Wtd. lftl 
Min Ch El (€ti 

Wetted Per. (ftl 
shear (lhfsq ft! 
Str-am Power (Ibfft sl 
Cum Volume (acre-ft! 
Cum SA (acres1 

Alpha 
Prctn Loss (ftl 
C & E L0S9 (ftj 

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

Note: n he user has entered a known water surface elevation at thls cross sectlon. 

CROSS SECTION OUTPUT Profile #Full 

E G .   lev lft) 1301.87 Element ~ e f r  08 channel ~ight 08 
Vel ~ e k d  (ftl 
W.S. Elev lftl 
crit W.S. lftl 

0.19 Wt. "-Val. 0.041 0.016 
1301.68 Reach Len. (ftl 480.00 495.78 500.00 

Flow Area lsa ftl 448.53 53.55 - - - ~  . . 
E.G. Slow lft/ftl 0.003747 Area (sq ftl 
Q Total 1500.00 Plow (c€sl 
Top Width (ftl 348.06 TapWidth l£tl 
Vel Total iftlsl 2.99 Ava Vel. lft/sl -- ~~~ . . .  
Max Chl Doth (ftl 1.70 ~ ~ z r .  D e ~ i h  (ftl 
con". ~0t.31 ~crs) znso3.9 cbnv. (cis] 
~ength Wtd, lftl Wetted Per. (ftl 
Min Ch El (ftl 1299.98 Shear (Ibfsq it1 
Alnha 1.31 srrcam power (Ib/ft sl 
~ ~ c t n  ~ o s s  (fti cum volume (acre-frj 
C h E LOSS lftl Cum SA lacresl 

warning:  he energy loss was greater than 1.0 fr (0.3 m). between the current and previous cross 
section. Thls may indicate the need for additional cross sectiann. 

Note: The user has entered a known water surface elevation at rhls crass section. 

FLOW DISTRIBUTION OUTPUT Profile #If3 

 eft Sta Right Sta Flow Area W.P. % Conv. Hydr D. velocity 
(ftl (ftl (cfs! (5q ftl (€ti (ftl (ft/e.l 
LB 9783.03 9881.22 20.23 17.22 88.31 10.11 0.20 1.17 
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warnlng: ~ivided Flow computed for this cross~section. 
warning:  he conveyance ratra lupsrream conveyance divrded by dorm~tream conveyance) is less 

than 0.7 or greater than 1.4. This may lndicate the nerd Lor additional cross sections 
warnino: ~ h c  enerav loss was areater than 1.0 it 10.3 ml. between the current and orevious cross - ~~~~ ~ -. 

section. This may indicate the need for additional cross sections. 
Note: The user has entered a known water surface elevation at r h ~ s  cross section 

FLOW DISTRIBUTION OUTPUT Profile #2/3 

 eft sta ~isht Sta Flow Area W.P. 5 Conv. Hydr D. velocity 
ifti [fir !cfsi (sq £ti iftl (ftl (ft/~j 
68 9783.03 9881.22 168.74 87.76 99.38 21.09 0.89 1.92 
9881.27 9979.42 215.54 101.16 98-19 26.94 1.03 2.13 

Warning: 

N o t e :  

  he energy loss was greater than 1.0 ft 10.3 m i .  between the current and previous crass 
section. This may indicate the need Lor additional cross sections. 
  he user has entered a known watrr surface elevation at r h l s  cross section. 

FLOW DISTRIBUTION OUTPUT Profile #Full 

 eft ~ t a  ~ight sea Flow Area W.P. % Con". Hydr D. Velocity 
!€ti ift) (CLSI (sq fti ifti (fti (rt/si 
LB 9783.03 9881.22 336.01 135.88 99.87 22.40 1.38 2.47 
9881.22 9919.42 397.48 149.28 98.19 26.50 1.52 2.66 
9979.42 R8 10077.61 461.91 163.36 98.19 30.79 1.66 2.83 
10077.61 10109.13 277.91 44.18 31.54 18.53 1.40 6.29 

warning:   he energy loss was greater than 1.0 ft (0.3 mi. between the current and previous cross 
section. This may indlcate the need for additional cross sections. 

m t e :    he user has entered a known watrr surface elevation at this cross section. 

CROSS SECTION 
REACH: BI 

RIVER: ADOBE DAM 
RS: 19.00 

INPUT 
Description: 
station i leva ti an Data "urn= 9 

sta =lev Sta Elev Sta  lev sta  lev sca  lev 
9772.57 1304.5 9772.57 1298.5 9839.63 1298.55 9850.91 1298.6 9858.27 1298.12 
10000 1298.0410082.85 12991310124.85 130010154.22 1302 

Manning's n Values "urn= 3 
Sfa n "a1 Sta n Val Sta n Val 

9772.57 .02 9772.57 .04510082.85 -016 

Bank Sta: Left Rlght Lengths: Left Channel Right Coeff Contr. Enpan 
9772.5710082.85 366 164.36 364 .I .3 

CROSS SECTION OUTPUT Profile #1/3 

E.G. Elev !ftl 1298.88 Element  eft OB Channel ~ i q h t  08 
Vel Head (ft) 0.04 
W.S. Elev !ftl 1298.85 
Crlt W.S. (ft) 
E.G. S l o ~ e  (ft/ftl 0.006026 
Q Total icfsi 
Top Width ift) 
vel Total !ft/a) 
Max Chl Dpth (£ti 
Con" Total lcfsi 
Length wtd. ift) 
Min Ch El (fti 
Alpha 
FICt" Loss (ft) 
C & E LOSE (fC) 

WC, n-Val. 0.045 
Reach Len. !Lt) 366.00 364.36 364.00 
Flow Area (so ftl 131.75 
Area (sa fti 

Con" !cfsi 
Wetted P e r .  (it1 
Shear llblsa ftl 
~~ . 
stream Power (Ib/ft sl 
Cum Volume iacre~ftl 4.93 0.00 
Cum SA (acres1 9.06 0.04 

Warning: The energy loss was greater than 1.0 Lt (0.3 mi. between the current and previous cross 
section. This may indicate the need for addltlonal cross sections. 

CROSS SECTION OUTPUT Profile #2/3 

E.G. Elev ift) 1299.65 ~lement ~ e f r  OB Channel ~ight OB 
Vel Head (fti 0.08 wt. n-val. 0.045 0.016 
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. W.S. Elev ifti 
crit W.S. (Lt! 
E.G. Slope (Ltlftl 
Q Total (c f s i  
Top Wldth (ft) 
Vel 'rota1 (ftlsl 
Max Chl Dpth (€ti 
Conv. Total icfsi 
Length Wtd. iftl 
ML" Ch El (€ti 
Alpha 
Frctn Loss (ftl 
C h E Loss (€ti 

11.18 
 each   en. (ftl 366.00 364.36 364.00 
Flow Area (sq ftl 355.42 4.83 
Area isq ftl 355.42 4.83 
Flow IcfsJ 789.82 10.18 
Top Width (ft) 310.28 21.59 
Avg. vel. ittls) 2.22 2.11 
Hydr. Depth ift) 1.15 0.22 
Conv. (cfsl 12818.6 165.2 
WetLed P e r .  (ft! 311.37 21.60 
shear (lblsq ftl 0.27 0.05 
Stream Power (lblft sJ 0.60 0.11 
Cum Volume (acre-ft) 12.23 0.11 
Cum SA lacresl 10.80 0.42 

warning: l he energy loss vias greater than 1.0 Lt (0.3 mi. between the current and previous crass 
section. This may indlcaLe the need £or additional cross sections. 

CROSS SECTION OUTPUT 

E.G. Elev iftl 
Vel Head iftl 
W.S. Elev iftJ 
Crir W.S. iftl 
E.G. Slope (ft/ftJ 
0 Total (cfsl 
Tap width ( L ~ I  
vel Total (ftlsl 
Max Chl Dpth (LtJ 
Conv. Total icfsl 
Length Wtd. (ftl 
Mi,, Ch El iftl 
Alpha 
FrCtn L06S iftl 
C b E LO88 (fi) 

1300.25 Element 
0.12 wt. n-val. 

130013 Reach Len. iftl 
Flaw Area (sq ft) 

0.003260 Area (sq €ti 
1500.00 Flow icfsJ 
354.25 Top Width (ftl 
2.72 Avg. Vel. (ft/sl 
2.09 Hydr. Depth iftl 

26271.9 Conv. icfsJ 
364.35 wetted Per. (ftl 
1298.04 Shear (lb/sq ftJ 

1.01 Stream Power llblft s i  ~ ~ ~ . .  
1.45 cum Volume (acre-ftJ 
0.01 Cum SA (acres) 

Left 08 Channel Riqht OB 

warning;   he energy loss was greater than 1.0 ft (0.3 ml. between the current and previous cross 
sectlo". This may indicate the need for additional croas sections. 

FLOW DISTRIBUTION OUTPUT Profile #1/3 

i eft sta ~iqht Sta Flow Area W.P. %Con". HydrD. Velocity 

warning:  he energy lass was greater than 1.0 ft (0.3 m J .  between the current and previous croas 
section. This may indicate the need for additional cross sections;. 

FLOW DlSTRIBUTlON OUTPUT Profile #2/3 

Left Sta Right Sta Flow Area W.P. % con". Hydr D. Velocity 
iftl (ftJ (<fa1 (sq EtJ (ftl (ftl (ft/sJ 
LB 9772.57 9816.00 225.66 108.63 104.50 28.21 1.05 2.08 
9876.00 9919.42 321.07 133.67 103.43 40.13 1.29 2.40 
9979.42 RB 10082.85 243.09 113.12 103.43 10.39 1.09 2.15 
10082.85 10106.64 10.18 4.83 21.60 1.27 0.22 2.11 

warning:   he energy loss was greater than 1.0 ft (0.3 m J .  between the current and previous cross 
section.   his may indlcate the need for additional cross sections. 

FLOW DISTRIBUTION OUTPUI' Profile #Full 

Left Sta Riaht Sta Flow Area W.P. % Conv. Hydr D .  Velocity 

warning:   he energy lass was greater than 1.0 f t  10.3 m). between the current and previous cross 
section. This may lndzcate the need for additional cross sections. 

CROSS SECTION RIVEh: ADOBE DAM 
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REACH: B1 RS 18 94 

e INPUT 
Description: 
station  levat ti on ~ a t a  num= 13 

sta  lev sta =lev sta Elev sta Elev S L ~  Elev 

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

9814.93 .02 9814.93 04510074.12 016 

Bank sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan 
9814.9310074.12 500.25 499.78 499.01 - 1  . 3  

CROSS SECTION OUTPUT Prrflle #1/3 

E.G. =lev lftl 1297.39 Element i eft OB Channel Right OB 
Vel Head (€tl 0.03 WC. n-val. 0.045 
W.S. Elev ift) 1297.35 Reach Len. lftl 500.25 499.78 499.01 
Crit W.S. (ft) Flaw Area (:;q ft) 143.00 
E.G. slope (ft/€tl 0.003105 Area (sq €ti 143.00 
Q Total icfsl 200.00 Flow (cfsi 200.00 
Top Width (ftl 
Vel Total (rt/sl 
Max Chl Dorh lft) ~ - ~ ~ -  ~c~ . . 
COOv. Total icfs) 
Length Wtd. ifti 
Mi" Ch El (ft) 
Alpha 
Frctn Loss iftl 
C h E Loss (ftl 

215.25 Top Width lft) 
1.40 Avg. Vel. (ftls) 
0.95 Hydr. Depth lftl 

3589.1 Conv. lcfsi 
499.78 Wetted Per. (€ti 
1296.40 Shear ilblsq €ti 

1.00 stream Power Ilblft sl . . 
3.04 Cum volume (acre-ft) 
0.01 Cum SA (acres) 

Warning:   he conveyance ratlo lupstream conveyance divided by downstream conveyance1 is less 
than 0.7 or greater than 1.4. This may indicate the need for additional cross sectiorls 

warning:   he energy loss was greater than 1.0 ft 10.3 mi. between the current and previoue cross 
section. This may lndicate the need far additional cross sections. 

CROSS SECTION OUTPUT PPIflle #2/3 

E.G. Elev (ftl 1298.20 Element Left 08 Channel Right 08 
vel Head iftl 0.10 wt. n-Val. 0.045 
W.S. Elev lfti 1298.10 Reach i en. lit) 500.25 499.78 499.01 
Crit W.S. ifti Flow Area lsq ftl 311.83 
E.G. Slope lft/€tl 0.004222 Area (sq Etl 315.83 
Q TOM ( C ~ S I  800.00 Flow (cfs) 800.00 
Tog Width (ftl 244.92 Top Width lftl 244.92 
vel  Total (ft/sl 2.53 ~ v g .  vel. (ft/si 2.53 
Max Chl Dpth Ift) 0 Hydr. Depth (ftl 1.29 
Conv. Total lcfsl 12311.4 Conv. icfsi 12311.4 
Length wtd. lfti 499.77 wetted per, iftl 246.22 
Min Ch El Ifti 1296.40 Shear ilblsq ft) 0.34 
Alpha 1.00 stream Power IIb/ft si 0.86 
Frctn ~ o s s  Ifti 3.15 cum volume (acre-ftl 9.42 0.09 
C & E LOSS (ftl 0.01 Cum SA (acres) 8.41 0.33 

warning:  he conveyance ratio [upstream conveyance divided by downstream conveyancei is less 
than 0.7 or greater than 1.4. This may rndicaee the need Lor additional cross sections 

warning:   he energy lass was greater than 1.0 ft (0.3 m). between the current arid previous cross 
section.   his may ~ndicate the need for additional cross sectxons. 

E.G. Elev Ifti 1298.79 Element i eft 08 channel ~ight 08 
Ye1 Head lftl 0.18 WL. "-Val. 0.045 
W.S. Elev Ifti 1298.61 Reach i en. Ifti 100.25 499.78 499.01 
Crit W.S. lfti  low Area (sq frl 442.85 
E.G. Slope ift/ft) 0.004988 Area l s q  ftl 442.81 
Q Total Ic~s) 1500.00 Flow icfsi 1500.00 
Top Width (LtI 251.17 Top Width (it1 251.17 
Vel Total IEtisl 3.39 AVQ. "el. lirlrl 3.39 
Max Chl D ~ t h  iftl 2.21 ~ y d r  Depth (it1 
Con". Total Icfsl 21238.0 Con". lcfsl 
Length Wtd. iftl 499.75 Wetted Per. lftl 
i in rh EI Ifti 1296.40 Shear Ilbisa Etl ~ -~~ . .  . 
Alpha 1.00 Stream Power (lblft s )  
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F I C Z ~  L O ~ S  lftl 3.22 Cum volume [acre-ftl 13 66 0.43 
c b E Loss lftl 0.01 Cum SA (acres) 8.59 0.84 

Warning:  he energy loss was greater than 1.0 it 10.3 ml. between t h e  current and previous cross 
SBCLIO". This may lndicate the need for additional cross sections. 

FLOW DISTRIBUTION OUTPUT Profile 6113 

Left Sta Riqht Sta Flow Area W.P. % con". Hydr D .  Velocity 

warning:  he conveyance ratlo (upstream conveyance divided by downstream conveyance) is less 
than 0.7 or greater than 1.4. This may indicate the need for addltlonal cross sections 

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

FLOW DISTRIBUTION OUTPUT Profile #2/3 

  eft Sta Right sea plow iirea W.P. % can". Hydr D. Velocity 
lftl lft) lcfsl (sq ftl iff) lfti lit/=) 
LB 9814.93 9901.33 287.39 114.97 87.68 31.92 1.33 2.50 
9901.33 9987 7 2  352.15 137.74 86.40 49.02 1.59 2.85 
9987.72 RB 10074.12 120.43 63.11 72.15 15.05 0 .81 1.91 

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

warning;  he energy loss was greater than 1.0 ft (0.3 ml. between the current and previous cross 
 his may indicate the need for additional cross sections. 

FLOW DISTRIBUTION OUTPUT Profile #Full 

=eft sta ~ight sta PIOW Area W.P. %con". ~ y d r ~ .  velocity 
lftl ift) (cfs) 1sq ftl (ft) lftl lft/sl 
LB 9814.53 9901.33 539.84 159.22 88.19 35.99 1.84 3.35 
9901.33 9581.72 683.83 181.58 86.40 45.19 2.11 3.76 
5987.72 RB 10074.12 276.32 101.64 78.42 18.42 1.30 2.72 

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

CROSS SECTION RIVER: ADOBE DAM 
REACH: 81 RS: 18.84 

INPUT 
Description: 
Station Elevation Data nu"= 13 

sta  lev sta Elev Sta  lev Sta  lev Sta  lev 
9789.6 1300.42 9789.6 1294.42 9826.28 1294.44 9834.43 1294.43 9842.54 1294.33 
9877.46 1294 10000 1293.6110053.44 125410066.25 1294.6310082.17 1251.11 
10052.87 1295.05 10106.5 1294 10106.5 1300 

~anningls n values num= 3 
sta n val sta n val sta n Val 

5789.6 .02 9789.6 .04510066.29 ,016 

Bank Sra: Left Right Lengths: Left Cliannel Rlght Coeff Contr. Expan. 
9789.61006629 501.25 500.2 498.67 -1 . 3  

CROSS SECTION OUTPUT Profile #1/3 

E.G. Elev ift) 
Vel Head (ftl 
W.S. Elev lft) 
crit W.S. lftl 
E.G. Slope lft/ftl 
Q Total lcfsi 
Too Width iff) 
vei  Total IFLIS) 
Man Chl Dpth lft) 
Canv. Total (cfs) 
Lenath WCd. (ft) 

Elenlent 
Wt. n-val. 
Reach Len. lftl 
Flow Area i s q  ftl 
Area (sq ftl 
Flow (cfsl 
Top Wldth lft) 
Avg. vel. lft/s) 
Hydr. Depth lft) 
Con", (cis1 
Wetted Per. lit) 
Shear llb/sq it1 
s t ream Power (lb/Et 

.eft OB Channel Right OB 
0.045 0.016 
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p.21 
~ r c t n  ~ o a s  (ft) 2 . 5 2  Cum volume lacre~ftl 2 . 4 9  0 . 0 0  
C h E Loss iftl 0.02  Cum SA (acres1 4.53 0 . 0 2  

Warning: Divided flaw computed for this cross-section. 
Warning: The conveyance ratro ivpstrearn conveyance divided by downstream conveyance) is less 

than 0 . 7  or areater t h a n  1 . 4 .   his mav indicate the need for additional cross sections 
warning: The energy loss was greater than 1 . 0  ft 10.3 m ) .  between the current and prevlous cross 

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

CROSS SECTION OUTPUT Profile #2/3 

E.G. Elev ift) 1291.04  
Vel Head Ift) 0 . 1 6  
W.S. Elev iftl 1294.88  
crit W.S. lit1 
E.G. Slope lft/ft) 0.010597 
Q icfs) 800.00  
Top Width (ftl 2 9 6 . 4 1  
Vrl Tntal Iftls) 3 . 1 8  -~~~ . . .  
Max Chl DOth (ftl 1 . 2 7  
Conv. Total (cfs) 7771.3  
Length Wtd. (ft) 5 0 0 . 1 7  
Min Ch El (ft) 1 2 9 3 . 6 1  
Alpha 1 . 0 2  
Frctn loss ift) 2 . 3 7  
C & E LOSS ift) 0.03  

Element ~ e f r  08 channel ~iqht 08 
Wt. n-val. 0.045 0 . 0 1 6  
Reach Len. Ifti 5 0 1 . 2 5  5 0 0 . 2 0  498.67  
Flow Area (so ftl 2 4 5 . 7 7  6.07 

A r e a  isq ftl 2 4 1 . 7 7  6 . 0 7  
Flow ic£sl 
Top Width (ft) 
hva. Vel. lfC/sl 

cb,. (cis) 
Wetted Per. (ft) 
Shear (Ib/sq ft) 
scream Power (Ib/ft s )  
Cum Volume (acre-ft) 6 . 2 0  0 . 0 6  
Cum SA (acres1 5.48  0 . 2 2  

Warninq; Divided flow computed for this cross-section 
Warning: The conveyance ratio iupstream conveyance divided by downstream conveyance) is less 

than 0 . 7  or greater than 1 . 4 .  This may lndicate the need for additional cross sections. 
Warnino:   he enerclv loss was clreater than 1 . 0  Lt 10.3 mi. between the current and ~revious cross -. 

section. This may indicate the need far additional cross sections 

CROSS SECTION OUTPUT Profile #Full 

E.G. Elev (ft) 1295.57  Element 
vel Head (€ti 0 . 2 4  ~ f .  n-val. 
W.S. Elev (ft) 1295.33   each Len. (It1 
Crit W.S. (ft) Flow Area (sq ftl 
E.G. Slope itttftl 0.008748 hrea (sq ffl 
Q Total (cfs) 1 5 0 0 . 0 0  Flow (cfs) 
Top Width iftl 3 1 6 . 9 0  Tap Wldth (ftl 
vel Total iftls) 3 . 8 4  Avg. vel. (ftls) 
Max Chl Dpth (ftl 1 . 7 2  Hydr. Depth (ft) 
Cam. Total (cfs) 1 6 0 3 7 . 1  Con". (cis) 
~engrh Wtd. (LC) 1 0 0 . 1 1  Wetted Per. (€ti 
Min Ch El (ft) 1 2 9 3 . 6 1  Shear (Ib/sq ftl 
Alpha 1 . 0 4  Stream power (lb/ft sl 
~rctn LOSS ift) 2 . 2 6  Cum volume (acre-ftl 
c & E LOSS (ft) 0 . 0 4  Cum SA lacres) 

Left 08 Channel Right 08 
0 . 0 1 6  

498.67  
2 0 . 9 5  
2 0 . 9 5  

1 1 5 . 2 6  
4 0 . 2 1  

1 . 5 0  
0 . 5 2  

1 2 3 2 . 2  
4 1 . 5 9  

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

Warning; The conveyance ratlo (upstream conveyance divlded by downstream conveyance1 is less 
than 0 . 7  or greater than 1 . 4 .   his may indicate the need for additional cross sections 

Warning: The energy loss was greater than 1 . 0  ft (0.3 mi. between the current and previous cross 
section. This may indicate the need Lor additional cross sections. 

FLOW DISTRIBUTION OUTPUT Profile # 1 / 3  

~ e f r  Sta Right Sta Flow ~ r e a  W.P. i con" ~ y d r  D. velocity 
(ft) (€ti icfs) it;q £ti iftl iftl (ft/sl 
LB 9 7 8 9 . 6 0  9881.83  5 . 1 5  4 . 3 7  3 0 . 6 1  2 . 5 7  0 . 1 4  1 . 1 8  

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

than 0 . 7  or greater than 1.4.  his may rndlcate the need for addjtlonal cross sections 
Warn~ng:   he energy loss was greater than 1 . 0  ft 10.3 m ) .  between the current and previous cross 

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

FLOW DISTRIBUTION OUTPUT Profile # 2 / 3  

Left Sta Right Sta Flow nrea W.P. O Conv. Hydr D. Velocity 
ifti ifti (CIS) 16;q ftl (ft) lftl (ft/sl 
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warning: Divided flow computed for this cross-section. 
warning: The conveyance ratlo (upstream conveyance dlvlded by downstream conveyance) is less 

than 0.7 or areater than 1.4. ~ h l s  may rndicate the need far additional crass sections ~ ~ 

warning: The energy loss was greater than 1.0 fr (0.3 mi. between the current and prevlous cross 
section. This may indicate the need for additional cross sections. 

FLOW DISTRIBWION OUTPUT ?lofile #Full 

 eft Sta Right Sta PIOW Area W.P. $ con". ~ y d r  D. velocity 
iftl ift) ICES) (sq ft) (€ti ift) Iftl~) 
LB 9789.60 9881.83 290.21 94.54 93-14 19.35 1.03 3.07 

9881.83 9974.06 545.32 137.49 92.23 36.31 1.49 3.97 

9974.06 RB 10066.29 549.22 138.09 92.25 36.61 1.50 3.98 

10066.29 10079.69 33.40 6.67 13.41 2 . 2 3  0.50 5 0 1  

10079.69 10093.10 10.76 3.38 13.41 0.72 0.25 3.18 

10093.10 10106.50 71.10 1 0  91 14.77 4.74 0 8 1  6.52 

warning:   he conveyance ratro (upstream conveyance divided by downstream conveyance1 is less 
than 0.7 or greater than 1.4. Thls may lndicate the need for additional cross sections, 

warning: The energy loss was greater than 1.0 ft (0.3 mi. between the current and previous cross 
section. This may rndicate the need for additional cross sections. 

CROSS SECTION RIVER: ADOBE DAM 
REACH: B1 RS; 18.75 

INPUT 
Description: 
station  levat ti an uata nu*= 12 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
9804.67 1297.01 9804.67 1291.01 9833.04 1291.1 9842.49 1291.31 9853.26 1291.14 

?noon  l790s10n66.97 129210075.09 1292.5210089.89 1292.9110101.79 1292.71 

~anning's n valves nu>"= 3 
sea n val sea n val sta n Val 

9804.67 .02 9804.67 .04510075.09 ,016 

~ a n k  Sta: Left Right 
9804.6710075.09 

CROSS SECTION OUTPUT 

E.G. Elev lit) 
Vel Head (€ti 
W.S. Elev Ift) 
crit W.S. iftl 
E.G. Slope (ft/€tl 
Q Total (cfsi 
Top Width Ifti 
Vel Total Iftfsl 
Max Chl Dpth ift) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El iftl 

~engths: =eft channel ~ight coeff cantr. 
422.12 424.08 426 1 

Profile #ll3 

1291.79 ~lement 1,eft OB 
0.02 wt. n-val. 

1291.77 Reach Len. (ftl 422.12 
Flow Area (sq ftl 

0.002361 Area (sq €ti 
200.00 Flow (cfs) 
248.25 Top Width (it1 

1.22 nvg. vel. ifrlsl 
0.87 Hydr. Depth (ftl 

4116.2 Conv. (cis1 
424.08 Wetted Per. (ftl 
1290.90 Shear ilblsq ftl 

1.00 Stream Power ilblft sl 
2.63 Cum Volume (acre-ft) 
0.02 Cum SA (acres1 

Channel Right OB 
0.045 

warning:   he conveyance ratio iupstrearn conveyance divided by downstream conveyance) is less 
than 0.7 or greater than 1.4. This may lndicare the need far additional cross sections 

warning:  he energy loss was greater than 1 0  ft (0.3 ml. between the current and Drevious cross 
section. This may indicate the need for additional croe;s sections. 

CROSS SECTION O W P W  Profile #2/3 

E.G. IElev (fti 1292 -65 Elenlent e eft OB Channel Right 08 
Vel Head ift) 0.07 Wt. n-Val. 0.045 0 0 1 6  
W.S. hlev ifti 1292.58 Reach Len. (fL) 422.12 424.08 426.00 
rr i e  W . R .  1ftI Flow Area (sa ftl 377.79 2.22 .--. - . ~ ~ .  
E.G. Slope Iftlft) 0.002626 Area isq ftl 377.79 2.22 
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Q Total (cfsl 800.00 Flow icfsl 
Top Width Iftl 280.08 Top W~dth lit1 
Vel Total (ftlsl 2.11 Avg. Vel. (ft/sl 
Max Chl Dpth iff1 1.68 Hydr. Depth iftl 
Con" Total IcLsI 15612.4 Con" lcfsl 
Length Wtd. lftl 424.09 Wetted Per. lit1 
Min Ch El lftl 1290.90 shear Ilblsq ftl 
Alnha 1.00 stream Power Ilblft sl 
Frctn ~ o s s  I F ~ I  2.72 cum volume (acre-£ti 2.62 0.01 
C h E LOSS lftl 0.03 cum S& (acres1 2.34 0.05 

Warnina: Divided flow com~uf-ed for this cross-secrlon 
Warning: The conveyance ratio lupstream conveyance divided by dowstream conveyance) is less 

than 0.7 or greater than 1.4. This may indicate the need for additional cross sections. 
warnina: =he enerclv loss was srearer than 1.0 L L  (0.3 m l ,  between the currone and arevious cross 

~ ~ A. 

section.  his may indicate the need Lor additional cross sectlans 

CROSS SECTION OUTPUT Profile #Full 

E.G. Elev (Ltl 1293.27 
Vel Head Ift) 0.12 
W.S. Elev Ifti 1293.15 
crit W.S. lftl 
E.G. Slope Iftlftl 0.002'!62 
Q Total (cfs) 1500.00 
Top Width lftl 306.22 
Vel Total Iftlsl 2.72 
Max Chi Upth (ftl 2.25 
CODY. Total lcfsl 28541.9 
Length Wtd. lftl 424.11 
Min Ch El lftl 1290.90 
Alpha 1-00 
FrCtn Lass (€ti 2.75 
C h E Loss lftl 0.04 

Element 
Wt. n-val. 
Reach Len. lftl 
Flow Area 1sq it) 
Area lsq ftl 
Flow Icfsl 
Top Width lftl 
Avg Vel. Iftlsl 
Hydr. uepth (£ti 
Con". lc~sl 
WetLed Per. (Ltl 
shear Ilblsq Ltl 
stream power ilblft sl 
Cum Volume lacre-ftl 
Cum SA (acres) 

Right OB 
0016 

426.00 
17.83 
17.83 
53.51 
35.80 
3.00 
0.50 

1018.3 
36.99 
0.08 
0.25 
0.09 
0.18 

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

Warning: The energy loss was greater than 1.0 ft (0.3 ml. between the current and previous cross 
section.  his may indicate the need for addxtional cross sections. 

PLOW DISTRIBUTION OUTPUT Profile #I13 

 eft sta ~ight Sta PIOW lirea W.P. % con" ~ y d r  u. velocity 
lftl lftl icfsl (sq fLl lftl lftl Iftlsl 
LB 9804.61 9894.81 70.16 59.02 90.90 35.08 0.65 1.19 
9894.81 9984.95 92.65 69.49 90.14 46.32 0.77 1.33 
9984.95 RB 10075.09 37.19 35.90 67.98 18.59 0.53 1.04 

warning:   he conveyance ratio (upstream ccinveyance divided by downstream conveyance) is less 
than 0.7 or greater than 1.4. T h l s  may indicate the need for addltianal cross sections 

Warning: The energy loss was greater than 1.0 ft (0.3 ml, between the current and prevlous cross 
section. This may indicate the need for additional cross sectlans. 

FLOW DISTRIBUTION OUTPUT Profile #2/3 

Left Sta Right Sta FIOW Area W.P. % Con" ~ y d r  D. velocity 
(ftl (ftl icfsl (SCI fLl lftl iftl lftlsl 

warning: uivided flow computed for this crass-section. 
warning: The conveyance ratio (upstream cr~nveyance divided by downstream conveyance) 1 s  less 

than 0.7 or greater than 1.4. This may lndicate the need for additional cross sections. 
Warning: The energy loss was greater than 1.0 ft 10.3 ml. between the current and previous crass 

section. This may indicate the need Lor additlanal crass sectzons. 

FLOW DISTRIBUTION OUTPUT Profile #Full 

Left Sta Riqht Sta Flow A r e a  W.P. % Con". Hvdr D. Velocitv 
( f t ~  i r i ~  ( C ~ S I  (aq ETI (£ti ift~ 1ct18i 
LB 9804.67 9894.81 502.38 183.76 92.29 33.49 2.04 2.73 
9894.81 9984.95 559.73 194.24 90.14 37.32 2.15 2.88 
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warning:   he conveyance ratlo (upstream conveyance divided by downstream conveyance1 is less 
than 0.7 or greater than 1 . 4 .  This may lndicate the need for additional crass sections 

warning:  he energy loss was greater than 1.0 ft 10.3 ml, between the current and previous cross 
section. This may indicate the need far additional cross sections. 

CROSS SECTION RIVER: ADOBE DAM 
REACH: 81 85: 18.67 

station ~ievarion nata num= 12 
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 

9797.68 1294.29 9797.68 1288.29 9831.51 1288.32 9840.5 1289.07 9849.87 1288.33 

~anning's n values num= 3 
sta n val sta n val sta n Val 

9797.68 0 2  9797.68 04510080.52 ,016 

Bank Sfa: Left night Lengths: Left Channel Right Caeff Contr. Expan 
9797.6810080.52 0 0 0 .1 .3 

CROSS SECTION OUTPUT Profile #1/3 

E.G. Elev (ftl 1289.15 Element ~ e f r  08 Channel Rlght OB 
"el Head Ifti 0.20 Wt. n-Val. 
W.S.  Elev ifti 1288.95 Reach Len. iftl 
Crit W.S. (ft) 1288.95 Flow Area (sq ftl 
E.G. Slope ift/ftl 0.041642 ~ r e a  (sq ftl 
Q 'rota1 (cfsl 200.00 Flow ICES) 
Top Width (ft) 144.79 Top Width (ftl 
vel Total ift/sl 3.57 ~ v g .  Vel. (ftls! 
Max Chl Doth iftl 0.66 H ~ d r .  D e ~ t h  (ftl 
Conv. Total (cis) 
Length Wtd. (ftl 
Mi" Ch El (ftl 
Alpha 
FrCtn Loss (ftl 
C & E  LOSS (ftl 

Wetted Per. (ftl 
1288.29 shear (Ib/sq ftl 

1.00 stream Power (Ib/ft s1 
Cum volume (acre-ftl 
Cum SA lacresl 

warning: Divided flow computed for this cross-section. 

Profile #2/3 

1289.89 Element  eft OW 

CROSS SECTION OUTPUT 

E.G. Elev (ftl 
Vel Head (ftl 

Channel Right OB 
0.045 0.39 WC. "-Val. 

1289.50 Reach Len. Ifti 
1289.50 Flow Area (sq ftl 
0.033439 Area Is4 it1 

Q Total (cfsl 
Top Width (ftl 
vel Total (ftj.5) 
Man Chl Dpth (ftl 
Conv Total (cfsl 
Length Wtd. (ft) 
Min Ch El iftl 
Alpha 
F r c t n  Loss Ifti 
C & E Loss Ifti 

800.00 Flow (cfsl 
210.47 Top Width (ftl 
5.01 ~ v g .  vel. (ft/sl 
1.21 Hvdr DeDth (ftl 

Wetted Per (ftl 
1288.29 Shear (lb/sq ftl 

1.00 Stream Power ilblft sl 
Cum Volume (acre-it1 
Cum SA lacresl 

CROSS SECTION OUTPUT Profile #Full 

1290.48 Elenlent ~ e f ~  08 

0.56 Wt. n-Val. 
1289.91 Reach Len. lftl 

Channel Rlght OB 
0.045 

. . 
Crlt W.S. (ftl 1289.91 Flow Area (sq ftl 
E.G. Slope (ft/LEl 0.029193 Rrea lsq fL! 

150000 Flow icfsl 
226.73 TOO Width (ft1 
6.02 A";. Vel. (ft/sl 
1.62 Hydr. Depth lftl Max Chl Dpth (€ti 
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rnnv. m e a l  icfsl 8719.7 con". Jcfsl 8719.7 - - ~ ~  . . 
Lenqth Wtd. (ftl wetted Per. Jftl 
~ i n - c h  E I  ( E ~ I  1288.29 Shear ( ~ b / s q  ftj 
~ l p h a  I . o o  stream power ilalft 81 
~ r c t n  Lass (€ti cum volu~ne !acre-ftl 
c & E LOSS (ftl cum SA lacresl 

FLOW OISTRIBIPI.ION OUTPUT Profile #1/3 

Left Sta Rlght Sta Flow Area W.P. % Conv. Hydr D. velocity 
(ft) ift) ( ~ f s l  (9c2 fLi (ftl (ff) (ft/s1 
LB 9797.68 9891.96 182.43 46.80 91.98 91.22 0.51 3.90 
9891.96 9386.24 17.57 9.25 53.52 8.78 0.17 1.90 

warning: Divided flow computed for Ehls cross-section 

Left Sta Riaht Sta Flow Area W.P. % Con" Hydr D. Velocity 

FLOW DISTRIBUTION OUTPUT Proflle #Full 

Left Sta Right Sta Plow Area W.P. % Conv. Hydr D. Velocity 
lft) (ttl (cfsl (sq €ti (Et) Jftl (ft/s) 

i.R 9797.68 9891.96 938.22 137.69 95.97 62.55 1.46 6.81 

S W Y  OF MILNNINGIS N ViiLUliS 

Rivel:mOBE DAM 

Reach ~ i v e r  sta. n1 n2 n3 

SUMMARY OF REACH LENGTHS 

River: ADOBE DAM 

Reach ~ i v e r  sra.  eft Channel ~ i g h t  
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MODEL ADBI 
p.26 

SUMMARY OF CONTRACTION AND EXPMSION COEFFICIENTS 
River: ROOBE DAM 

Reach ~ i v e r  sta. Contr. Expan 
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Adobe Dam, Reach B1 
River = ADOBE DAM Reach = B1 RS = 19.64 

1325- 

1320- 

9800 I0000 10200 10400 10600 I0800 11000 

Stallon (ft) 

Adobe Dam, Reach B1 
R~ver = ADOBE DAM Reach = B1 RS = 19 55 

Legend 

WS 113 

WS 213 

WS Full 

Ground 

Bank Sta 

- 
11200 

Station (R) 

Adobe Dam, Reach €31 
Rtver = ADOBE DAM Reach = B1 RS = 19 47 

02 - 045-- 
Legend 

WS Full 

ws 213 

WS 113 

Ground 

Bank Sta 

9800 10000 10200 10400 10600 10800 I1000 

Statlon (ft) 



Adobe Dam. Reach 61 
Rlver = ADOBE DAM Reach = B1 RS = 19 41 

it-------- 02 + 
Legend 

WS Full 

WS 113 
-t- 

Ground 
C A- 

a ,,,"- Bank Sta 

rn 

9900 9950 10000 10050 10100 10150 10200 

Station (ft) 

Adobe Dam, Reach B1 
Rlver = ADOBE DAM Reach = El1 RS = 19 33 

WS Full 

WS 113 

Ground 

Levee 

Bank Sta 

9700 9800 9900 10000 10100 10200 

Statlon (I!) 

Adobe Dam, Reach 01 
Rlver = ADOBE DAM Reach = El1 RS = 19 23 

1318- k- ,045 *- 045 -----fjt---- 02 

1316- WS Full 

1314- 
WS 113 - 1312- E Ground 

C 
0 

1310- Levee 
> 
(U 
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Adobe Dam, Reach B1 
Rlver = ADOBE DAM Reach = B1 RS = 19 17 

016- 

- 
Ground 
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9850 9900 9950 I0000 10050 I0100 10150 10200 10250 
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Adobe Dam, Reach B1 
Rlver = ADOBE DAM Reach = B1 RS = 19 10 
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WS 113 
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9700 9800 9900 10000 10100 10200 
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Adobe Dam, Reach B1 
Rlver = ADOBE DAM Reach = B1 RS = 19 00 
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9700 9800 9900 10000 10100 10200 
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Flow Through the Carmel Park Subdivision 

Descrintion 

When flow reaches the intersection of 5 1" Avenue and the southern frontage road, a portion of the 
flow heads south within 5 1" Avenue. The flow in 5 1" Avenue enters the Carmel Park subdivision at 
Oraibi Drive, flows through the subdivision and park, and ends up in the 55" Avenue drainage 
Channel just south ofUtopia Road. The analysis described in this section was used to determine the 
extents of flooding through the subdivision. Street capacity and sideweir calculations are included, 
along with excerpts from the Grading and Drainage Plans for Carmel Park prepared by Coe & Van 
Loo (Ref. Plan Set Bibliography in Appendix B). 

Assumptions 

The low point along 51" Avenue occurs at the Oraibi Drive entrance to the subdivision. 
Normal depth computations for Oraibi Drive at that location indicate that for the full flow 
of 1100 cfs, the flow depth is approximately 2.0 feet. Elevations at the Wikieup Lane 
entrance to the subdivision are more than 2.2 feet higher than elevations at the Oraibi 
Drive entrance, therefore it was assumed that all flow would enter the subdivision at 
Oraibi Drive. 
Pad elevations were used to determine what portions of the subdivision would be 
inundated by the three flows. Flow was assumed to move between lots, ignoring walls 
and fences. 

Method ofAnalvsis 

Normal depth computations for Oraibi Drive were used to determine the flow depths for each of 
the three flows. The computations are included in this section, and are summarized as follows: 

At the point where the flow in Oraibi Drive reaches the park, sideweir calculations were used to 
determine the amount of flow that weirs into the park. It was determined that all but 100 cfs flows 
through the park, with the remaining 100 cfs camed west within Oraibi Drive. 

Approximate flooding areas and depths for each of the 113, 213, and Full flows are shown on the 
spillway delineation maps. The 113 flow creates flow depths of approximately 0 to 1.5 feet, the 213 
flow creates flow depths of approximately 0 to 2 feet, and the full flow creates flow depths of 
approximately 0 to 3 feet. A majority of the flow will be carried within the streets, however the 
possibility exists that flow may pond to deeper than three feet at local low spots. 

Flow Depth (ft) 
1.44 
1.88 
2.37 

Flow Event 
113 
213 
Full 

Adobe Dam 
Spillway Delineation Study 
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Q (cfs) 
400 
700 
1100 
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Sideweir Calculations at Oraibi Drive and Carrnel Park 

Q = CLH3I2 

Where: C= 3 
L =weir length = 376 feet 
H = flow depth 

Notes: 
(1) Equals flow depth from Oraibi Drive normal depth computations for total flow, minus 0.5 feet curb depth 
(2) Rounded to the nearest 100 cfs 
(3) Equals the full-curb capacity of Oraibi Drive from normal depth computations. 

Flow Event, 
Q Total 

113, 1100 cfs 
213,700 cfs 
Full, 400 cfs 

Adobe Dam 
Spillway Delineation Study 
FCD 98-32 

Hoskin Engineering Consultants, Inc. 
DEl Professionul Services 

June ZOO1 

Flow Depth at  
Upstream End 
of Weir"' (ft) 

1.87 
1.38 
0.94 

Flow Depth at 
Downstream End 

of Weir (ft) 
0.5 
0.5 
0.5 

Average 
Flow Depth 

( ft) 
0.94 
0.69 
0.47 

Q weir(') 
through Park 

(cfs) 
1000 
600 
300 

Flow West in 
Oraibi Drive"' 

(cfs) 
100 
100 
100 

QTOTAL 
(cfs) 

1100 
700 
400 











Oraibi Drive, S=0.48% 
Plotted Curves for Irregular Channel 

Project Description 
Project File g:\filedir\99\990006-02hydro\carmel.fm2 
worksheet Oraibi Drive, S=0.48% 
Flow Element Irregular Channel 
Method Manning's Formula 
Solve For Water Elevation 

Constant Data 
Channel Slope 0.004800 ftlft 

Water Elevation vs Discharge 4 .5  ............................................................................................ 

Hoskin Engineering Consultants. Inc. 
Haestad Methods, lnc. 37 Brookside Road Waterbury. C T  06708 (203) 755-1666 

FlowMaSter "5.17 
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Oraibi Drive, S=0.48% 
Rating Table for Irregular Channel  

-. . . 

Project Description 
Project File g:\filedir\99\990006-02hydro\carmel.fm2 
Worksheet 0raibi Drive, S=0.48% 
Flow Element Irregular Channel 
Method Manning's Formula 
Solve For Water Elevation 

Constant Data 
Channel Slope 0.004800 ftlft 

Input Data 
Minimum Maximum Increment 

Discharge 0.00 3,000.00 200.00 cfs 

Rating Table 
Water Surface 

Discharge Wtd. Mannings Elevation Velocity 
(cfs) Coefficient (ft) (fvs) 

0.00 0.026 N/A 0.00 

..- 
0.021 1.06 3.54 a 0.023 4.35 

600 , . 00 . . . . . . 0.024 
800.00 0.025 2.01 5.49 

Hoskin Engineering Consultants, Inc. FlowMaster "5.17 



Oraibi Drive, S=0.48% 
Cross Section for Irregular Channel 

Project Description 
Project File g:\filedir\99\990006-02hydro\carmel.fm2 
Worksheet Oraibi Drive, S=0.48% 
Flow Element Irregular Channel 
Method Manning's Formula 
Solve For Water Elevation 

Section Data 
Wtd. Manninas Coefficient 0.026 - 
Channel Slope 0.004800 ftlft 
Water Surface Elevation 4.05 ft 
Discharge 3,000.00 cf s 

Hoskin Engineering Consultants, Inc. 
Haestad Methods, lnc. 37 Brookside Road Waterbury. CT 06708 (203) 755-1666 

FlowMaster "5.17 
Page 1 of 1 





Oraibi Drive, S=0.88% 
Rating Table for Irregular Channel 

Project Description 
Project File g:\filedir\99\990006-02hydro\carmel.fm2 
Worksheet Oraibi Drive, S=0.88% 
Flow Element Irregular Channel 
Method Manning's Formula 
Solve For Water Elevation 

Constant Data 
Channel Slope 0.008800 fWft 

Input Data 
Minimum Maximum Increment 

Discharge 0.00 3,000.00 200.00 cfs 

Water Surface 
Discharge Wtd. Mannings Elevation Velocity 

(cfs) Coefficient (ft) (fffs) 

0 0.00 0.026 NIA 0.00 
200.00 0.020 1.02 4.66 
400.00 0.022 1.26 5.36 
600.00 0.023 1.51 6.08 
800.00 0.024 1.74 6.69 

1,000.00 0.024 1.94 7.23 
1,200.00 0.025 2.12 7.70 
1,400.00 0.025 2.29 8.14 
1,600.00 0.025 2.46 8.54 
1,800.00 0.025 2.61 8.91 
2,000.00 0.025 2.76 9.26 
2,200.00 0.026 2.91 9.58 
2,400.00 0.026 3.04 9.90 
2,600.00 0.026 3.18 10.19 
2,800.00 0.026 3.31 10.48 
3,000.00 0.026 3.43 10.75 

Hoskin Engineering Consultants, Inc. FlowMaster "5.17 
Haestad Methods, lnc. 37 Brookside Road Waterbury, CT 06708 (203) 755-1666 Page 1 of 1 



Oraibi Drive, S=0.88% 

Cross Section for Irregular Channel 

Project Description 
Project File q:\filedir\99\990006-02hydro\carmel.fm2 - 
Worksheet Oraibi Drive, S=0.88% 
Flow Element Irregular Channel 
Method Manning's Formula 
Solve For Water Elevation 

Section Data 
Wtd. Manninas Coefficient 0.026 - 
Channel Slope 0.008800 fVft 
Water Surface Elevation 3.43 ft 
Discharge 3,000.00 cfs 

Hoskin Engineering Consultants, Inc. 
Haestad Methods. lnc. 37 Brookside Road Waterbury, CT 06708 (203) 755-1666 

FlowMaSter "5.17 
Page 1 of 1 



2 HEC-RAS Models ADCl and ADC2 
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Summary Sheet for HEC-RAS Models ADCl and A m  

The combination of HEC-RAS Models ADCl and ADC2 was created to model spillway flow 
which reaches the 55" Avenue drainage channel, located along the 55" Avenue alignment south 
of the Loop 101 Freeway. As the capacity of the 5-10' x 4' concrete box culverts at Utopia Road 
is exceeded, flow breaks out of the channel and continues south and west towards Skunk Creek 
and 591h Avenue. Model ADCl follows the flow which breaks out of the channel north of Utopia 
Road. Model ADC2 follows the flow which remains in the channel south of Utopia Road. Each 
model has a separate hydraulic baseline (10,000 sta). Sources of flow include: the Arrowhead 
Lakes outlet (See Appendix D), flow from the east along the south side of the Loop 101 Freeway 
(See Appendix E), and flow from the east through the Camel Park subdivision (See Section 1 of 
this Appendix). 

A three-foot wall along the western side of 57" Avenue was assumed as the western 
endpoint for the flow at cross-sections 18.52 and 18.37. 
Residential subdivision walls along the eastern side of the channel were modeled as 
blocked obstructions. 
A Skunk Creek HEC-2 model was created using a combination of the HEC-2 models 
from the Skunk Creek Master Plan Final Report and the Final Design Report: Skunk 
Creek Channel Improvements (See References section, Appendix B). This model was 
used to generate the starting water surfaces at the downstream end of the channel. 
Uneven weir calculations at 59"' Avenue were used as the starting water surfaces at 
the downstream end of Model ADC1. 

Method o f  Analvsis 

1. To determine the capacity of the channel, a HEC-RAS model of the 551h Avenue drainage 
channel was run for a range of flows. The channel model indicates that upstream of the culvert at 
Utopia Road, the channel has an approximate capacity of 5000 cfs, downstream of the culvert the 
channel has an approximate capacity of 6000 cfs, and the culvert itself has an approximate 
capacity of 1800 cfs. Box culvert hydraulic calculations performed using Dodson's Hydrocalc 
software also indicate that the capacity of the 5-10' x 4' concrete box culverts at Utopia Road is 
approximately 1800 cfs. 

2. The HEC-RAS model of the entire channel was run for each of the 113,213, and full flows to 
determine the amount of flow that overtops the channel bank just upstream of Utopia Road. 

Adobe Dam 
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Summarv Sheet for HEC-RAS Models ADCl and ADC2 (cont'd.) 

3. HEC-RAS model ADCl was created for the flow which overtops the channel bank upstream 
of Utopia Road. An iterative process was used to determine the flow distribution at cross-section 
17.80, where flow west of the building continues west toward 591h Avenue, and flow east of the 
building continues south toward Skunk Creek. 

4.  HEC-RAS model ADC2 was created to model the downstream portion of the channel, 
including the culvert capacity flow and flow from the east through the Camel Park subdivision. 

The resulting delineations for the 113,213, and Full flows are shown on the spillway delineation 
maps. Flows occurring in model ADCl are summarized as follows: 

Flow Split Summary, 551h Avenue South of Loop 101 Freeway 

Adobe Dam 
Spillway Delineation Study 
FCD 98-32 

Discharge (cfs) 

Freeway 
551h Avenue channel culvert at Utopia Road 
Utopia Road overflow 
South to Skunk Creek 
West to Kimberly Way 

Hoskin Engineering Consultants, Inc. 
DEI Professional Services 

June ZOO1 

113 

1800 
500 
500 
0 

213 
5000 55" Avenue channel immediatelv South of I 2300 

1800 
2300 
2100 
200 

Full 
4100 

1800 
3200 
2700 
500 





* * * * * * * * * *+** * * * * * * * * * * * * * * * * . *+* * * *++** * * * * *  
UNEVEN WEIR FLOW PROGRAM 
FORTRAN VERSION 1.0 

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

PROJECT: 99006-02 
ENGINEER: KVM 
DATE; 12/19/2000 
TIME: 21:55.10 

INPUT PARAMETERS 

STARTING WSEL: 1266.00 
MAXIMUM WSEL: 1268.00 
STEP SIZE: 0.20 
BREADTH OF WEIR: 861.00 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
INPUT ELEVATION/STATION TABLE. 
PROJECT: 99006-02 
DATE: 12/19/2000 
TIME: 21:55.10 

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

POINT ELEVATION STATION 
--... . . . . . . . . . -. . - . . . 

1 1270.00 9205.00 

WEIR COEFFICIENT TABLE 
PROJECT: 99006-02 
DATE: 12/19/2000 
TIME: 21:55.10 

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

INPUT COEFFICENT VALUES. 

POINT HEAD COEFFICIENT 
..... - - - -  ........... 

1 0.00 3.0000 
2 5.00 3.0000 

UNEVEN WEIR FLOW PROGRAM 
FORTRAN VERSION 1.0 
PROJECT: 99006-02 
DATE: 12/19/2000 
TIME: 21:55.10 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
ELEVATION DISCHARGE (CFS) 
. . . . . . . . - ............... 

1266 .OO 3.19 
/ z & ( : ~ Q  



HEC-RAS SIIMMARYADOBOBE DAM FULL FLOW (MODEI, A D l  

NOTES: I .  AVG VEL IS THE FI.OW, Q, DIVIDED BY THE TOTAL EFFECI'IVE FLOW AREA OF THE CROSS-SECTION. 
2. AVG DEPTH IS THE HYDRAULIC DEPTH. 
3. TRAVEL TIME AT SECTION 18.52 IS CONTINUED FROM REACH Al. SEC'I'ION 18.71. TIME BETWEEN REACH Al.  

FOR THE CROSS-SECTION. 
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B C - R A S  SIJMMARY. ADOBE DAM 213 FLOW ( M O D 5  ADCI) 

NOTES: 1. AVG VEL IS THE FIDW, Q, DIVIDED BY THE TOTAL EFFECTIVE FLOW AREA OF THE CROSS-SECTION. 
2. AVG DEPTH IS THE HYDRAULIC DEPT11. 
3. TRAVELTIME AT SEC'I'ION 18.52 IS CONTINUED FROM REACH AI, SECTION 18.71. TIME BETWEEN REACHAI, 

SECTION 18.52 AND REACH C I ,  SECTION 18.52 IS BASED UPON A ROUTING DISTANCE OF 1002 FT AT AN 
AVERAGE VELOCIrY OF 6.71 FPS. TRAVEL TIMES DOWNSTREAM ARE BASED ON THE AVERAGE VELOCITY 
FORTHE CROSS-SECTION. 
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WC-RAS SIJMMW. ADOBE DAM 11.1 FLOW MODEL ADCU 

NOTES: 1. AVG VEL IS THE FLOW, Q, DIVIDED BY THE TOTAL EFFECTIVE FLOW AREA OF THE CROSS-SECTION. 
2. AVG DEPTH IS TIIE HYDRAULIC DEPTH. 
3. TRAVEL TlME AT SECTION 18.52 IS CONTINUED FROM REACH AI, SECTION 18.71. TlME BETWEEN REACH Al ,  

SECTION 18.52 AND REACH CI,  SECTION 18.52 IS BASED UPON A ROUTING DISTANCE OF 1002 FT AT AN 
AVERAGE VELOCITY OF 8.42 FPS TRAVEL TIMES DOWNSrREAM ARE BASED ON THE AVERAGE VELOCITY 
FORTHE CROSS-SECTION. 
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W - R A S  S U M M A W .  ADOBE D U  FLOW (MODEL A M 2 )  

I I I I WS ELEV I AVG VEL I TRAVEL TIME I MAX DEPTH I AVG DEPTH I 

NOTES: I .  AVG VEL IS THE FLOW, Q, DIVIDED BY THE TOTAL EFFECTIVE FLOW AREA OF THE CROSS-SECTION. 
2. AVG DEPTH IS THE HYDRAULIC DEPTH. 
3. TRAVEL TlME AT SECTION 18.52 IS CONTINUED FROM REACH A l ,  SECTION 18.71. TlME BETWEEN REACH A l ,  

FOR THE CROSS-SL:CTION. 
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RYADOBF DAM 2W PLOW (MQREL ADCZ) 

NOTES: I .  AVG VEL IS THE I'I,OW, Q, DIVIDED BY THE TOTAL EFFECTIVE FLOW AREA OF THE CROSS-SECTION. 
2. AVG DEPTH IS THE HYDRAULIC DEPTH. 
3. TRAVELTIME AT SECTION 18.52 IS CONTINUEDFROM REACH Al ,  SECTION 18.71. TIME BETWEEN REACHAI, 

FOR THE CROSS-SECTION. 
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HEC-RAS SUMMAWAD _ME DAM FUL L FLOW (MODEL AW.2) 

NOTES: 1. AVG VEL IS THE FLOW, Q, DIVIDED BY THE TOTAL EFFECTIVE FLOW AREA OF THE CROSS-SECTION. 
2. AVG DEPTI-I IS THE HYDRAULIC DEPTH. 
3. TRAVEL TIME AT SECTION 18.52 IS CONTlNUED FROM REACH Al ,  SECTION 18.71. TIME BETWEEN REACH Al ,  

SECTION 18.52 AND REACH C1, SECTION 18.52 IS BASED UPON A ROUTING DISI'ANCE OF 1002 FT AT AN 
AVERAGE VELOCITY OF 7.58 FPS. TRAVEL TIMES DOWNSTREAM ARE BASED ON THE AVERAGE VELOCITY 
FOR THE CROSS-SECTION. 
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MODEL ADCI 
p.1 

HEC~IIAS September 1998 Version 2 2 
U S .  nrmy corp of Englncers 
~~drologic Engineering Center 

609 second Street, Suite D 
Davis. California 95616-4687 

1916) 756-1104 

X X XXXXXX XXXX XXXX XX XXXX 

X X X  X X X X X X  X 

X X X  X X X  x X X  
XXXXXXX XXXX x XXX XXXX XXXXXX XXXX 
x X Y X X h  X h X .. .. 
X X X  X X X X  X X X 
X X xxxxxx XXXX x X X X XXXXX 

PROJECT DATA 
project ~itle: adobe Dam, Reach Cl 
Project File : ADCl.pri 
Run Date and Time: 03/08/2001 10:23:12 AM 

project in English units 

study Name:  dob be  am spillway  eli in ear ion study 
Contract No.: FCD 98-32 
purpose of Study~~elineation of the inundation limits of the 113. 213. 

and Lull spillway discharges fo r  the Adobe Dam spillway 

Name: ADCl 
mdel Description: 55th channel model of €low upstream of 

utopia Road, which breaks out of the channel between sectzons 18.28 and 
18.20. Northern boundary is section 18.52, just south of the Loop 101 
~reeway. southern boundary is section 17.66, at 59th  venue. Downstream 
boundarv condition is water surface elevation at 59th  venue, analyzed as an ~ ~ 

uneven weir. 
Flow Profiles: Profile #I, 1/3 Flow 

Sections 18.52 to 18.28, Q=2300 cfs 
Sections 18.20 to 17.80. Q=500 cfs 
Section 17.66 Q=0 cfs 

Profile #2, 213 Flow 
Sections 18.52 to 18.28. Q-4100 cfs 
Sections 18.20 to 17.66, Q-2300 cis 
Section 17.66 Q.200 cfs 

Profile #3, Full flow 
Sections 18.52 to 18.28. Q=5000 c f s  
Sections 18.20 to 17.66, Q-3200 cfs 
Section 17.66, Q=500 c f s .  

HEC-RAS Version: Version 2.2. September 1998 with RASPRTCH 

consuitants: ~oskin Engineering Consultants. Inc 
323 W. ~oosevclt street, sulte 200 
Phoenix, AZ 85003 
16021 252-8384 Phone 
16021 252-8385 Fax 
HEC 990006-02 

DEI Professional Services, LLC 
6225 N. 24th Street. Suite 200 
Phoenix, AZ 85016 
16021 954-0038 Phone 
16021 944-8605 Fax 

PLRN DATA 

plan ~itle: neach C1, 55th Avenue Channel 
Plan file : g:\~iledir\99\990006-02Hydro\Reach C\ADCl.pOl 

~eometry ~itle:  each ~ 1 ,  55th  venue Channel 
Geometry Flle : g:\Filedir\99\990006~~02Hyddo\Reech C\ADC1.901 

Adobe Dam 
Spillway Delineation Study 
FCD 98-32 
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Flow Title : Reach C1, 55th Avenue Channel 
Flow File : q.\Filedir\99\990006-02iiydro\Reach C\ALlCl.fOl 

plan summary ~n~orrnarion: 
 umber of; cross sections = 8 Mulitple Openings = 0 

culverts = 0 ~nline wexrs = 0 
Bridges . 0 

Computational Information 
Water surface calculation tolerance = 0.01 
Critical death calculatorl tolerance = 0.01 
~aximum number of inrerations = 20 
Maximum difference tolerance = 0.3 
Flow tolerance factor = 0.001 

computation options 
Critical depth computed only where necessary 
conveyance calculation ~othod: lit breaks in n values only 
~riction slope Method: Average Conveyance 
Computational Flow Regime: Mixed Flow 

FLOW DATA 

Flow Title: Reach C1, 55th Avenue Channel 
Flow File : g:\Filedir\99\990006-02~yddo\~each C\ADCl.fOl 

Flow Data lcfsl 

River Reach RS 
ADOBE DAM C1 
ADOBE DAM C1 
ADOBE DAM C1 

Boundary Conditions 

River  each profile upstream Downstream 

ADOBE DAM C1 
ADOBE DAM C1 
ADOBE DAM C1 

Known WS = 1286.06 Known WS = 1265.9 
Known WS = 1287.62 Known WS = 1266.47 
Known WS = 1288.14 Knom WS = 1266.78 

GEOMETRY DATA 

~eometry ~itle:   each C1, 55th Avenue Channel 
Geometry File : g:\Filedir\99\990006-OZHydro\Reach C\ADCI.g01 

CROSS SECTION RIVER: ADOBE DAM 
REACH: C1 RS: 18.52 

INPUT 
Description: Northern Boundary of HEC-RAS Model AECl 
1/3 Q.2300 CfS 
2/3 

Q=4100 cfs 
Full 0=5000 cfs 
statmn Elevation ~ a t a  num= 16 

sta  lev sta Elev sta  lev Sta =lev Sta Elev 
9495 1292 9610 1290 9920 1288 9970 1282 10000 1281.3 
10040 1282 10070 1288 10090 1289 l0llO 1289 10140 1288.5 

Manning's n Values nu\"= 3 
Sra n val Sta n Val sta n Val 
9495 0 3  9920 0 2 7  10070 0 3  

Bank Sta: LeEt Right Lengths: L e f t  Channel Right Coeff Confr. Expan 
9920 10070 796.35 796.35 796.35 1 .3 

IneffecLive Flow num= 1 
Sta L Sta R Elev 
10090 10420 1292 

mocked Obscructians num= 1 

Adobe Dam 
Spillway Delineation Study 
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MODEL ADCI 
p.3 

Sta L SCa R Elev 
1 0 4 2 0  1 0 5 1 0  1 2 8 9  

CROSS SECTION OUTPUT Profile # 1 / 3  

E.G.  lev 11rl 1 2 8 6 . 5 3  Element  eft 08 channel ~ight OB 
Vel Head lftl 0 . 4 7  WT. n-val. 0 . 0 2 7  
W.S.  lev Ifti 1 2 8 6 . 0 6  Reach Len. (ftl 7 9 6 . 3 5  7 9 6 . 3 5  7 9 6 . 3 5  
c r ~ t  w.S. Ifti 1 2 8 4 . 6 6  Flow Area lsq ftl 
E.G. Slope (ft/£t) 0 . 0 0 1 9 7 9  Area (sq ftl 
0 Total icfsl 2 3 0 0 . 0 0  Flow lcf51 
ToD width Ifti 2 4 7 . 6 7  Top Width (£ti 1 2 4 . 1 8  1 2 3 . 4 9  
vei Total ~rt/s) 5 . 4 9  ~ v g .  vel. ~ ~ r / s i  5 . 4 9  
Max Chl Dpth (£ti 4 . 7 6  Hydr. Depth lftl 3.37  
Conv. Total (cfs) 5 1 6 9 5 . 9  Conv. lcfsl 5 1 6 9 5 . 9  
Length Wtd. (€ti 7 9 6 . 3 1  Wetted Per. lft) 1 2 4 . 8 4  
Min Ch El (ft) 1 2 8 1 3 0  Shear lIb/sq ftl 0 . 4 1  

Xlpha 1 . 0 0  Scream Power (IbILt sl 2 . 2 8  

~rctn Loss ifti 1 . 3 3  cum volume (acre-ftl 6 . 8 1  22 .23  2 8 . 1 4  
c & E LOBS lft) 0 . 0 3  Cum SA (acres1 5 93 21 .00  3 1 . 9 5  

warning: ~ivided flow computed Lor this cross-section. 
warning: The energy loss was greater than 1 . 0  Lt ( 0 . 3  m ) .  between the current and previous cross 

sectxon. s his may indicate the need for additional cross sections. 

CROSS SECTION OUTPUT Profile # 2 / 3  

E.G. Elev (ft) 
Vel Head lftl 
W.S. Elev (ft) 
crir W.S. (ft) 
E.G. SloDe lftlftl 

Top Width lftl 
" e l  Total (ft/sl 
  ax Chl Doth (It) 
Conv. Total (cfsl 
Length Wtd. (ftl 
Min Ch El (ftl 
Alpha 
Frctn Loss (ft) 
C & E L O S S  lftl 

1 2 8 8 . 2 8  Element Left 06 
0 . 6 6  Wt. n-Val. 

1 2 8 7 . 6 2   each   en. (it1 '796.35 
1 2 8 5 . 8 9   low Area lso Etl 

0 . 0 0 2 0 0 9  Area lsq ft) 
4 1 0 0 . 0 0  Flow ( ~ € 9 )  

353 .74 Top Width (EC) 
6 . 5 3  Avo. Vel. (fc/sl 

9 1 4 6 3 . 1  Cbnv Icfsl 
7 9 6 . 3 5  wetted Per. lfil 

1 2 8 1 . 3 0  Shear (lblso ftl ~ ~ . 
1 . 0 0  stream Power (lblft s )  
1 . 4 0  Cum Volume (acre-ft) 1 6 . 2 7  
0 . 0 2  Cum SA (acres1 1 4 . 3 1  

Channel Right 08 
0 . 0 2 7  

7 9 6 . 3 5  '796.35 
6 2 7 . 8 4  

warning: Divided flow computed for this cross-section. 
warning:   he energy lass was greater than 1 . 0  ft 10.3 ml. between the current and previous cross 

section.  his may indicate the need far additional cross sections. 

CROSS SECTION OUTPUT Profile #Full 

E.G. Elev Iftl 1 2 8 8 . 9 6  Element L e f ~  OB Channel ~lght 08 
Vel Head (£ti 0 . 7 6  Wt. " - V a l .  0 . 0 3 0  0 . 0 2 7  0 . 0 3 0  
W.S.  lev Iftl 1 2 8 8 . 2 0  Reach Len. (ftl 7 9 6 . 3 1  7 9 6 . 3 5  7 9 6 . 3 5  
Crit W.S. Ift) 1 2 8 6 . 4 1  Flow Area lsq £ti 1 . 0 3  714 .18  0 . 3 9  
E.G. Slope lft/ftl 0 . 0 0 2 0 3 6  Area ( s q  ftl 3 . 0 3  714 .18  4 5 2 . 8 6  
Q Total Icfsl 5 0 0 0 . 0 0  Flow (cfsl 1 . 4 5  4998.36  0  1 9  
Top Width lftl 4 3 4 . 4 2  Top Width Ifti 3 0 . 6 7  1 5 0 . 0 0  2 5 3 . 7 4  
vel Total Iftls) 6 . 9 7  ~ v g .  vel. l€t/sl 0 . 4 8  7 .00  0 . 4 8  
Max Chl Dpth lft) 6 . 9 0  Hydr. Depth (ftl 0 . 1 0  4 . 7 6  0 . 1 0  
Con". Total (cfs) 1 1 0 7 9 7 . 8  Conv (cfsl 32.2  1 1 0 7 6 1 . 5  4 . 1  
Lenath Wtd. (ftl 7 9 6 . 3 5  Wetted per.  (ftl 3 0 . 6 7  1 5 0 . 9 7  3 . 9 6  
 in-ch El lft) 1 2 8 1 . 3 0  Shear lIb/sq ftl 0 0 1  0 .60  0 . 0 1  

1 . 0 1  Stream Power (1bILt sl 0 . 0 1  4.21 0 . 0 1  
1.44 Cum Volume lacre-£ti 2 0 . 5 9  6 1 . 3 0  93 .25  
0 . 0 2  Cum SA lacresl 1 6 . 2 3  41 .06  5 3 . 0 7  

warning: ~ivided flow computed for this cross~section. 
warning:   he energy loss was greater than 1 . 0  ft 10.3 ml, between the current and previous cross 

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

FLOW DISTRIBUTION O ~ P U T  Profile # 1 / 3  

 eft ~ r a  ~iqht ~ t a  Flaw Area W.P. % Con" Hydr D. Velocity 
I L ~ I  I ~ E I  ( C ~ S I  (sq f t ~  ift~ 1ft1 ~ft/sj 
LB 9920.00  9 9 7 0 . 0 0  2 5 5 . 9 6  6 8 . 8 0  3 4 . 1 1  1 1 . 1 3  2 .03  3 . 7 2  
9970.00  l O o 2 0 . 0 0  1 4 2 0 . 1 7  2 2 4 . 1 7  5 0 . 0 1  6 1 . 7 1  4 .48  6 . 3 4  
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MODEL ADCI 
p.5 

warning:  he cross~sectlon end points had to be extended vert~cally for the computed water surface. 
warning:   he veloclry head has changed by more rhan 0.5 fc (0.15 ml. ~ h ~ s  may indlcare the need for 

additional cross scc:tions. 
warnlng: =he conveyance ra t lo  (upstream conveyance divided by downstream conveyance) is less 

than 0.7 or greater than 1.4. Thrs may indicate the need fo r  additional cross sections. 
Warning: The energy lass was greater than 1.0 It (0.3 m ) .  berween the current and prevlous cross 

section.  his may lndlcate the need for additional crass sections. 

CROSS SECTION OUTPUT Proflle #2/3 

E.G. Elev (it1 1286.86 Element Left 08 Channel Right 08 
Vel Head (€ti 0.59 Wt. "-Val. 0.030 0.027 0.030 
w.S. Elev (ftl 1286.27 Reach Len. (ft) 510.00 494.56 490.00 
crie W.S. ifti 1284.27 Flow Area (sq ftl 1.82 665.58 0.27 
E.G. Slope Ift/€tl 0.001546 Area (sq ftl 1.82 665.58 945.93 
Q Total (cfsi 4100.00 Flow (Cfi) 0 . 9 3  4098.93 0.14 

Top Width (£ti 636.79 Top Width (It) 13.48 137.50 485.81 
vel Total (tt/s) 6.14 A V ~ .  Vel. (ftjsl 0.51 6.16 0.51 
Max Chl Dpth (ft) 6.57 Hydr. Depth (£ti 0.13 4.84 0.13 
Conv. Total (cfsl 104287.7 Conv (cfs) 23.7 104260.5 3.5 
bength wtd. (€ti 494.56 Wetted Per. (£ti 13.48 138.60 2.04 
Min Ch El (£ti 1279.70 Shear (lb/sq €ti 0.01 0.46 0.01 
~lpha 1.01 stream Power (Ib/ft sl 0 0 1  2.85 0.01 
Frctn Loss (ft) 1.43 Cum Volume (acre-ft) 16.25 37.72 61.50 
C & E  Loss (ftl 0.10 Cum SA (acres) 14.19 34.96 41.74 

warning: ~ivided flow computed for this cross-sectlon. 
Warning: The cross-section end points had to be extended vertically far the computed water surface. 
~arnlng:  he velocity head has changed by more thin 0.5 ft (0.15 mi. This may indlcate the need for 

additional cross sections. 
warning:  he conveyance ratla (upstream conveyance divided by downstream conveyance) is less 

than 0.7 or qreater than 1.4. This may indicate the need for additional cross sections 
warning:   he energy loss was greater than 1.0 ff (0.3 mi. between the current and previous crass 

section.   his may indicate the need for additional cross hectlons. 

CROSS SECTION OUTPUT Profile #Full 

E.G. Elev (it) 
"el Head (ft) 
W.S. Elev (ftl 
crit W.S. (€ti 
E.G. Slope (€t/€t) 
Q Total (cfsl 
Top Width (€ti 
"el Total (ft/$I 
Max Chl Dpth lftl 
Con". Total ( = f a )  
Length Wtd. (€ti 
Mi" Ch El (£ti 
Alpha 
Frctn Loss (£ti 
C b E Lass (ft) 

1287.50 Element Left OB Channel Right 08 
0.70 Wt. "-Val. 0.030 0.027 0.030 

1286.80 Reach Len. (ftl 510.00 494.56 490.00 
1284.74 Flow Area (sq £ti 15.88 738.09 2.38 
0.001617 Area (sq €t) 15.88 738.09 1216.72 
5000.00 Flow (~fs) 17.12 4980.32 2.55 
718.53 Too Width (ftl 39.85 137.50 541.18 
6.61 A";. Y e 1  (fC/s) 
7.10 Hydr. Depth (It) 

1 2 4 2 5 9 . 9  Cnnv. lcfsl - - ~ ~ - ~  ~ ~~ ~ .~ ~. ~ ~ 

494.61 Wetted Per. ifti 39.86 138.60 6.03 
1279.70 Shear (lb/sq €ti 0.04 0.54 0.04 

1.04 stream power (lb/ft s )  0.04 3.63 0.04 
4 3  Cum Volume (acre-ffl 20.42 48.03 77.99 
0.10 Cum SA (acres) 15.59 38.44 45.81 

warning: uivided flow computed €or this crass-section. 
Warning: The cross-section end points had to be extended vertrcally far the computed water surface. 
warnino: w he velacltV head has charmed bv more thin 0.5 ft (0.15 mi. This may indicate the need for . ~ 

additional cross sections. 
warning:   he conveyance ratlo (upstream conveyance divided by downstream conveyance) is less 

than 0.7 or greater than 1.4. This may indicate the need for additional crass sections 
warning:   he energy loss was greater than 1.0 it 10.3 ml. between the Current and prevlaus cross 

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

FLOW DISTRIBUTION OUTPUT Profile #1/3 

 eft ~ t a  Right Sta Flow Area W.P. % Conv. Hydr U. Velaclty 
lfti (ft) (cfsl ( ~ q  €ti (£ti (ft) (rt/si 

r ,R  9440.00 9481.83 503.11 122.26 41.74 21.87 2.96 4.12 

warning: ~ivided flow computed for this crass-secrlan. 
warning: The cross-section end points had to be extended verr~cally lor the computed water surface. 
warning:  he velocity head h.rs changed by more rhan 0.5 fc (0.15 ml, This may lndlcate the need for 

additional c r o s ~  sec:tlons. 
warning:   he conveyance ratlo (upstream conveyance divided by downstream conveyancel is less 

than 0.7 or greater rhan 1.4. Thrs may lndicate the need for additional cross sections. 
warning: The energy loss was greater rhan 1.0 ft (0.3 mi, between t h e  current and prevlous crass 
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rectlon. This may indrcate the need for additional cross sections. 

FLOW DISTRIBUTION OUTPUT Profile 82/3 

 eft sta Right Sta FIOW Area W.P. % Con" nydr D. velocity 
(€11 lftl lcfsl ISq £ti lftl lft) 1rt/s1 
9846.67 9940.00 0.93 1.82 13.48 0.02 0.13 0.51 

warning: Divzded flow computed for this cross-secrxon. 
warning: The cross-section end polnts had to be extended vertically for the computcd wafer surface. 
Warnina: The velocitv head has chanaed bv more than 0.5 ft 10.15 mi. This mav lndlcate the need for - .  

additional cross sections. 
Warning: The conveyance ratro (upstream conveyance divided by downstream conveyance) is less 

than 0.7 or greater than 1.4. This may indicate the need for addit~onal cross sections. 
warning: The energy loss was greater than 1.0 it (0.3 mi. between the current and prevlaus crass 

section.  his may rndlcate the need for additional cross sections. 

FLOW DISTRIBUTION OUTPUT Profile #Full 

Left Sta Right Sta plow Area W.P. % Canv. ~ y d r  D .  velocity 
lftl lftl (cis1 1% €11 lftl (ftl lftlsl 

warning: ~ivided flow computed far this cross-sectlo". 
warning: The cross-section end points had to be extended vertically for the computed water surface. 
Warning: The velocity head has changed by more than 0.5 ft (0.15 ml. Thls may indicate the need for 

additional cross sections. 
warning: The conveyance ratla lupstream ca~veyance divided by downstream conveyance) is less 

than 0.7 or greater than 1.4. This may indicate the need for additional cross sections. 
warning:   he energy loss was greater than 1.0 ft (0.3 ml. between the current and previous crass 

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

CROSS SECTION RIVER: ADOBE DAM 
REACH: C1 RS: 18.28 

INPUT 
Description: 1/3 Q=2300 cfs 
213 Q=4100 CfS 
Full Q=5000 Cfs 
station  levat ti on Data num= 2 1 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 

~anning'e n values "urn= 3 
sta n "a1 Sta n Val Sta n val 
9487 0 3  9797 0 2 7  9937 .03 

~ a n k  Sta: Left Right Lengths: Left Channel Right Coeff Contr. ~xpan. 
9797 9937 425 404.74 395 1 .3 

~neffective  low num= 2 
sea L sta R =lev Sta L Sta R E I ~ V  
9937 10057 1286 10057 11122 1288 

Blocked Obstructions num; 1 
Sta L Sta R Elev 
9487 9767 1288 

E.G. Elev ifti 1283.80 Element Left 08 Channel Right 08 
Vel Head iftl 0.99 Wt. 11-val. 0.027 
W.S. Elev Ifti 1282.81 Reach Leri .  ift] 425.00 404 74 395.00 
Crit W.S. Ifti 1282.63 Flaw ~ r e a  (sq ftl 288.28 
E.G. Slope (ftlftl 0 006630 Area lsq £ti 288.28 754.14 
Q Total (cf-I 2300.00 Flow (cfs) 2300.00 
Top Width iftl 838.71 TOP width ifel 120.41 718.25 
vel Total (Ltlsl 7.98 Rug. "el lf~/sl 7.98 
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P 7 
Max Chl Dpth ILL1 4.31 Hydr. Depth lftl 2.39 

Conv. Total lcfsl 28247.9 Conv icfsl 28247.9 
Length Wtd. (€ti 40L74 Wetted Per. lftl 12134 
Min Ch El IfLl 1278.50 Shear llb/sq ftl 0.98 
Alpha 1.00 Stream Power (lblft s1 7.85 
Frctn Loss iftl 2.17 Cum Volume (acre-€ti 6.81 9.81 18.28 
C & E Loss (it1 0.26 Cum SA iacresl 5.93 17.28 21.96 

warning: Divided flow computed far this cross-section. 
warning:  he cross-section end points had to be extended vertically for the computed water surface. 
warning:  he veloclty head has changed by more than 0.5 ft 10.15 mi. This may indlcate the need far 

additional cross sections. 
warning:   he conveyance ratio (upstream conveyance divided by downstream conveyance1 1 s  less 

than 0.7 or greater than 1.4. This may indicate the need far additional cross sections. 
warning:   he energy loss was greater than 1.0 ft 10.3 mi. between the current and previous crass 

section. This may lndicare the need for additlanal cross sections. 

CROSS SECTION OUTPUT 

E.G. Elev lftl 
Vel Head (ftl 
W.S. Elev lftl 
crit W.S. lftl 
E.G. Slope (ft/ftl 
0 Total lcfsl 
Top width lfti 
Vel Total Iftlsl 
Max Chl Dpth (€ti 
Con". Total lcfsl 
Length Wtd. lftl 
Mi" Ch El (£ti 
Alpha 
Frcrn boss lftl 
C & E LO86 ift) 

Element Left OB 
wt. n-val. 
Reach Len. ifti 425.00 
Flow Area lsq It1 
Area (sq ftl 
Flow (cfsl 
Top Width (Ltl 
Avg. Vel. (ft/sl 
Hydr Depth lftl 
Con" lcfsl 
wetted Per. ILtI 
shear Ilblsq ft1 
stream Power llb/ft sl 
Cum Volume (acre-ft) 16-24 
Cum SA (acres) 14.11 

Warning: Divided flow computnd for this cross-secflon. 
warning: The cross-section end points had to be extended vertically Lor the computed water surface. 
warning: The velocity head has changed by more than 0.5 ff 10.15 ml. This may xndicate the need for 

additional crass sections. 
warning:  he energy loss was greater than 1.0 ft (0.3 mi. between the current and previous cross 

section.  his may lndlcate the need for additional crass sections. 

CROSS SECTION OUTPUT PrOflle #Full 

E.G. Elev lfti 1285 .98 Element Left 08 Channel Right OB 
Vel Head (ft) 1.66 Wt. "-Val. 0.030 0.027 
W.S. Elev (ftl 1284.32 Reach Len. (ft) 425.00 404.74 195.00 
Crit W.S. iftl 1284.32 Flaw Area (sq ftl 7.96 481.37 
E.G. Slope (Lt/ftl 0.006542 Area lsq ftl 7.96 481.37 1966.05 
Q Total (cfsl 5000.00 Flow (cis) 11.10 4986.90 
TOP Width (€ti 1063.53 Top Width (LC) 30.00 134.38 899.14 
Vel Total (ft/sl 10.22 Avg. Vel. lft/sl 1.65 10.36 
Max Chl DpCh ILL1 1.82 Hydr. Depth lftl 0.27 3.58 
Conv. Total lcfsl 61819.5 Conv. lcfsl 162.0 61657 5 
Length Wtd. (It1 Wetted Per. (ftl 30.22 135.57 
Min Ch El (LC1 1278.50 Shear (lb/sq ftl 0.11 1.45 
nlnhil 1.03 Stream Power ilblft 81 0.18 15.02 . . . =. . . . . 
Frctn Loss (ftl Cum Volume [acre-€ti 20.28 4110 60.09 
C h E LOSS (it1 cum SA (acres1 15.18 36.89 37.71 

warning:  he energy equatior~ could not be balanced within the speczlied number of iterations. The 
program used crit~c:al depth for the water surface and continued on with the calculations. - - 

warning: ~ i ~ i d e d  flow compurnd far this cross-section. 
Warning: The cross-section end points had to be extended vertically lor the computed water surface. 
warnina:  he velocltv head has chansed bv more thdn 0.5 ft 10.15 ml. ~ h l s  may lndlcate the need for . . 

additional cross sections. 
warning: The energy loss was greater than 1.0 It 10.3 mi. between the current and previous cross 

section.   his may lndrcate the need lor additional cross sections. 

FLOW DISTRIBUTION OUTPUT Profile 11113 

Left Sta Rlght Sta rlow area W.P. % Conv. Hydr D. velocity 
lftl iftl Icfsl 1sq ftl iftl (Ltl Ift/sl 
LB 9797.00 9843.67 478.57 71.27 37.95 20.81 1.89 6.71 
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MODEL ADCl 
p.8 

warning: ~ivided flow computed for this cross-section. 
warning: The cross-section end points had to be extended vertically for the computed water surface. 
Warning: The velocity head has changed by more than 0.5 Et (0.15 nl). This may indicate the need For 

additional cross sections. 
warning: =he conveyance ratro (upstream conveyance divided by downstream conveyance) i s  less 

than 0.7 or sreater than  1.4. This may indicate the need fo r  additional cross sections 
warning:   he energy loss wa:; greater than 1.0 ft 10.3 m l .  between the current and prevlous cross 

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

FLOW DISTRIBUTION OUTPUT Profile #2/3 

Left Sta Right Sta Flow i ired W.P. % ran". ~ y d r  O .  velocity 
lft) lft) (c~s) Isq ft) lft) IftJ (Ft/s) 
LB 9797.00 9843.67 941.08 111.58 45.31 22.95 2.48 8.43 
9843.67 9890.33 1616.87 156.54 46.91 39.44 3.35 10.33 

warning: ~ivided flow computed far this cross-section. 
warning:  he cross-section rrrd paints had to be extended vertically for the computed water surface. 
warning: The velocity head has changed by more than 0.5 ft (0.15 mJ. This may indxcate the need for 

additional cross sections. 
warning: rhe energy loss was greater than 1.0 ft (0.3 mJ. between the current and previous crass 

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

FLOW DISTRIBWION OUTPUT Profile #Pull 

Left Sta Riaht sta plow Area W.P. % Conv. Hydr D. Velocity 

warning: s he energy equation could nor be balanced within the specifled number of ~terations. The 
grogram used critical depth for the water surface and continued on with the calculations. - ~ 

warning: ~ivided flow computed f o r  this crass-section. 
warning:   he cross-section end points had to be extended vertically for the computed water surface. 
warnin=: w he velocitv head has chansed bv more than 0.5 ft 1015 m). This may indlcate the need for - . . 

additional cross sections. 
warning:   he energy loss was greater than 1 0  ft (0.3 m). between the current and previous crass 

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

CROSS SECTION RIVER ADOBE DAM 
REACH: C1 R S :  18.20 

INPUT 
Description: Flow decreased by 1800 cfs, the capacity of the 5-10' x 4' CBC at 

Utopia Road. 
113 Q=500 cfs 
2/3 Q=2300 cfs 
Fllll "=3200 cfs ~ ~ - -  - 
station Elevation uata num= 35 

sea =lev sta ]:lev Sta  lev sta  lev sta Elev 
9284 1286 9504 1284 9539 1282 9579 1280 95941277.5 
9624 1278 9674 1284 9709 1281 9744 1279.8 9794 1279.8 
9839 1280 9904 1282 9924 1283 9944 1283 9969 1282 
10009 1281.3 10074 1281.3 10114 1282 10164 1282.8 10234 1283 
10294 1282 10424 1280.4 10464 1280.1 10494 1280.1 10589 1280 
lo684 1280 10744 1280 10784 1280.5 10819 1280 10894 1280 

~anning's n values "urn= 3 
sta n val St? n val sta n Val 
9284 0 3  9504 0 2 7  9674 .03 

m n k  sta:  eft night ~crlgths: ~ e r t  channel. night coefi contr. ~xpan 
9674 10234 910 926.91 940 .1 .3 

~neffective PIOW num= 2 
sta L sta R  lev sta L Sta R Elev 
9494 9674 1286 10234 11264 1286 

mocked Obstructions num; 1 
sta L Sta R Elev 
9284 9494 

E.G. Elev (ft) 1281.36 Eleinenf Left  OB Channel Right OB 
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"el Head (ftl 
W.S. Elev ifti 
crit W.S. (ftl 
E . G .  slope (rr/£tl 
Q Total icfsl 
Top Width (ftl 
Vel Total (ft/sl 
Max Chl Dpth iftl 
Conv. Total (cfsl 
Length wtd. (€ti 
Min Ch El iftl 
Alpha 
F r c f n  Loss (£ti 
C & E Loss (€ti 

0.11 W E .  "-Val. 0.030 
1281.25 Reach Len. (It1 910.00 926.91 940.00 
1280.72 Flow Area (sq it1 189.37 

0.002534 Area (sy €ti 202.48 189.37 ' 7 4 8 . 4 3  
500.00 Flow (cfsl 500.00 
1053.33 Top Width (ftl 97.18 173.70 782.45 

2.64 ~ v g .  vel. lft/sl 2.64 
3.75 Hydr. Depth (ftl 1.09 

9933.3 Conv. icfsl 9933.3 
926.91 Wetted Per. (ftl 173.75 
1279.80 Shear (lb/sq ftl 0.17 

l o o  stream pawe; (~b/ft SI 0.46 
5.12 CumValume [acre-ftl 5.82 7.59 11.47 
0.00 Cum SA (acres1 5.46 15.91 15.16 

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

than 0.7 or greater than 1.4. This may lndicate the need far additional cross sections 
warning: The energy lass was greater than 1.0 ft (0.3 mi. between the current and previous cross 

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

CROSS SECTION OUTPUT Profile #2/3 

E.G. Elev ifti 
Vel Head (€ti 
W.S. Elev (ftl 
crit W.S. (ftl 
E.G. Slope (ft/£ti 
Q Total lcfsl 
Top Width (ftl 
vel Total ift/sl 
Max Chl Dpth (ftl 
Con". Total (cfsl 
Length Wtd. (€ti 
Mi" Ch El (ftl 
Alpha 
F*Ct" Loss (ftl 
C & E 1089 (ft) 

1282 7 6  Element Left OB Channel Right 08 
0.22 Wt. "-Val. 0.030 

1282.54 Reach Len. iftl 910.00 926.91 940.00 
1281.93 €low Area (sq €ti 610.03 
0.003473 Area (sq £ti 349.93 610.03 1930.07 
2300.00 Flow (cis1 2300.00 
1549.68 Top Width (ftl 132.16 415.42 1002.10 

3.77 Avq. Vel. (ft/sl 3.77 
5.04 ~ y d r  Depth (ftl 

39026.5 Conv. icfsl 
926.91 Wetted Per. (ftl 
1279.80 Shear llb/sa it1 

1.00 stream pow& (Ib/ft sl 1.20 
5.85 Cum Volume lacre-ftl 14.53 26.86 32.12 
0.01 Cum SA (acres) 13.47 30.89 26.03 

warning: Divided €low computed for this cross-section. 
warning: The cross-section end points had to be extended vertically for the computed water surface 
warning:   he conveyance ratio (upstream conveyance divided by downstream conveyance1 i s  less 

than 0.7 or greater than 1.4. This may zndicate the need for additional cross sections. 
Warning: The energy loss was greater than 1.0 ft (0.3 mi. between the current and previous cross 

section.   his may indicate the need for additional cross iections. 

CROSS SECTION OUTPUT Profile #Full 

E.G. Elev (ftl 
Vel Head (ftl 
W.S. Elev iftl 
crit W.S. (€El 
E.G. Slope (ft/ftl 
Q Total (cfsl 
Top Width (€ti 
"el Total (ft/sl 

1283.18 Element  eft 08 Channel Right 08 
0.26 wt. n-val. 0.030 

1282.92 Reach Len. (£ti 910.00 926.91 940.00 
1282.24 Flow Area (sq it) 781.18 
0.003735 Area (sq ftl 402.81 781.18 2320.96 
3200.00 Flow icfsl 3200.00 
1663.42 TOP width (it1 142 1 2  49606 1021.24 

4.10 ~ v q .  vel. (ft/sl 4.10 
Max Ch1 Dpth (€tl 5.42 ~ y d i .  Depth (ftl 
Conv. Total ic€sl 52358.8 Conv. (cis1 
~ength Wfd. iftl 926.91 Wetted Per. (ftl 
Min Ch El iftl 1279.80 Shear ilb/sq £ti 
Alpha 1.00 stream pawe; llb/ft sl 1.50 
Frctn ~ o s s  iftl 6.03 cum volume (acre-£ti 18.27 35.24 40.65 
C & E LOSS iftl 0 0 1  Cum SA (acres) 14.34 33.96 28.98 

warning: ~ivided flow computed far this cross-section. 
warning:   he cross-section end paints had to be extended vertically far the computed water surface 
warnma;  he conveyance ratio (uostream conveyance divided by downitream conveyance1 is less 

than 0.7 or greater than 1.4.   his may lndicate the need for additional cross sections. 
warning: The energy loss was greater than 1.0 fL (0.3 mi. between the current slid previous cross 

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

FLOW DISTRIBUTION OUTPUT i'rofile #l/3 

Left Sta Right Sta Flow Area W.P. % Conv. Hydr D .  Velocity 
(€ti (LC1 (cfsl (sy fti ifti ifti irt/s1 
LB 9674.00 9860.67 494.08 183.71 154.67 98.82 1.19 2.69 
9860.67 10047.13 5.92 5.60 19.08 1.18 0.29 1.06 
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warning: ~ivided flow computed Lor this cross-section. 
warning: The conveyance ratlo (upstream conveyance dlvlded by downstream conveyancri is less 

than 0.7 or greater than 1.4. Thls may jndicate the need for additional cross sections 
warning: The energy loss was greater than 1.0 ft (0.3 m l .  between the current and previous cross 

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

FLOW DISTRIBUTION OUTPUT Profile #2/3 

Left Sta Right Sta Flaw Area  W.P. % con" Hydr D. Velocity 
iftl iftl lcfsl isq ftl (ftl lftl (ft/sl 

warning: ~ivided flow comput:ed for this cross-section. 
warning:   he cross-section end points had to be extended vertically for the computed water surface. 
warnino: The convevance ratlo Iuostream conveyance dxvided by downstream conveyance) is less 

than 0.7 or greater than 1.4. This may indicate the need for additional cross sections. 
warning: The energy loss w a s  greater than 1.0 ft (0.3 m i .  between the current and previous cross 

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

PLOW DISTRIBWION OUTPUT Profile #Full 

Left Sta Right Sta  low ~ r e a  W.P. % Conv. Hydr D .  Velocity 
(fti lft) icf*) (sq ftl (ftl (*ti itt/s1 
LB 9614.00 9860.67 2314.02 457.76 114.19 72.31 2.63 5.06 
9860.67 10047.33 612.14 200.80 163.16 19.13 1.23 3.05 
10047.33 RB 10234.00 273.84 122.62 158.90 8.56 0 .77 2.23 

Warning: Divided flow computod for this cross-section. 
warning;   he cross-section end points had ro be extended vertxcally for the computed water surface. 
warning:  he conveyance ratio (upstream conveyance divided by downstream conveyance) is less 

than 0.7 or greater than 1.4.   his may zndicate the need for additional crasa sections. 
warning: =he energy loss was greater than 1.0 ft (0.3 m ) .  between the current and previous cross 

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

CROSS SECTION RIVER: ADOBE DAM 
REACH: C1 RS: 18.02 

INPUT 
Description: 1/3 Q.500 cfs 
213 Q=2300 cfs 
Pull Q=3200 cfs 
Station Elevation Data "om= 31 

sta  lev Sta ]:lev Sta  lev Sta Elev Sta Elev 
8664 1284 8794 1280 8844 1218.5 8924 1276 8964 12751 
8994 1276 9004 1276 9024 1282 9044 1280 9464 1278 

9514 1277 9619 1276 9729 1275.9 9754 1276 9784 1275.9 
9804 1276 9834 1276.3 9884 1276.2 9904 1276 9954 1275.6 
10154 1276 10264 1275.5 10354 1276 10369 1217 10394 1276 

~anning's n values mum= 3 
sta n val sta n val Sta n Val 
8664 0 3  8844 -027 9024 .03 

Bank Sta: Left Right Lengths: Left Channel Right 
9514 10369 420 404.2 380 

Ineffective Flow *urn= 2 
S t a  L Sta R Elev Sta L SCa R Elev 
8844 9024 1284 10369 11564 1284 

Blocked Obstructions nu!"= 1 
sta L sea n  lev 
8664 8844 

CROSS SECTION OUTPUT Profile #1/3 

E.G. Elev lit1 1276.24 Element 
"el ~ e a d  ifti 0.14 wt. n-val. 
w S .   lev lftl 1276.10 i each ben. ifti 
Crlt W.S. lftl 127610 Flow Area (sq ft) 
E.G. Slope (ftlft) 0.020249 Area (sq ft: 
Q Total (cia) 500.00 Flow lcfs) 
Top Width (€ti 997.28 Top Width i t t l  
vel Total (ft/sl 2.97 A V ~ .  vel. lft/sl 

Coeff Contr. Expan 
1 .3 

Left 08 Channel Right OB 
0.030 
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MODEL AAUCI 
p l l  

Max Chl Dpth iftl 1.10 Hydr. Depth Iftl 0.27 
Canv. Total lcfsl 3513.7 Conv. Icfsl 3113.7 
~ength Wtd. (€ti 404.20 Wetted Per. (£ti 614.63 
Min Ch El (ftl 1275.50 Shear lIb/sq £ti 0.35 

~lpha 1.00 stream p o w e r  (lb/ft si 1.03 
~rctn Loss lftl 2.80 Cum Volume (acre-ftl 3.29 3.79 1.49 
c & E LOSS (ftl 0.02 Cum SA lacrcsl 3.57 7.53 3.49 

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

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

than 0.7 or greater than 1.4. This may indicate the need for additional cross sections. 
warning:   he energy loss was greater than 1.0 ft 10.3 mi. between the current and prevlaus crara 

section.   his may indicate the need ior additional cross sections. 
Warning: During the standard step iterations, when the assumed water surface wae set equal to critical 

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

CROSS SECTION OUTPUT Profile #2/3 

E.G. Elev (ftl 1276.90 Element ~ e f r  08 channel ~lght OB 
Vel Head (ft) 0.32 Wt. "-Val. 0.030 
W.S. Elev (ftl 1276.58 Reach Len. lit1 420.00 404.20 380.00 
Crit W.S. (ft) 1276.58 Flow Area lsq £ti 507.00 
E.G. Slope lft/ftl 0 014872 Area (sq ftl 83.58 507.00 326.80 
Q Total (cfsi 2300.00 Flow (cfsl 2300.00 
TOP width lftl 1219.05 Top Width lfti 100.40 778.93 339.72 
"el Total lft/s) 4 . 5 4  nvg. vel. lft/sl 4.54 
Max Chl Dpth (ftl 1.58 Hydr. Depth ifti 0.65 
con". Total (cfsi 18859.8 con". (cfsi 18859.8 
Length Wtd. (ft) 404.20 Wetted Per. Iftl 
 in ch EI (ftl 1275.50 Shear (Ib/sq ftl 
nlnha 1.00 Stream Power (lblft sl 
~rctn Loss lftl 2.17 cum volume (acre-£ti 10.00 14.98 7.76 
c h E LOSS lft) 0.05 cum SA (acres) 11.04 18.19 11.55 

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

warning: ~ivided flow computed for this cross-section. 
warning:  he conveyance ratio (upstream conveyance dlvided by downstream conveyance) is less 

than 0.7 or greater than 1.4.   his may indicate the need £or additional cross sections. 
warning:   he energy loss was greater than 1.0 ft 10.3 ml. between the current and previous cross 

section.  his may indicate the need for additional cross sections. 
warning: During the standard step iterations, when the assumed water  surface was set ewal to critical 

depth, the calculated water surface came back below critical depth. ~ h i a  indicates that there 
i8 not a valid subcritlcal answer .  The program defaulted Lo critical depth. 

CROSS SECTION OUTPUT Profile #Full 

B.O. E I ~ Y  lftl 1277.13 Element  eft OB channel night 08 
~ . .  

;eT Head ifti 0.39 wt. n-val. 0.030 
W.S. Elev (ftl 1276.74 Reach Len. Ifti 420.00 404.20 380.00 
Crit W.S. (ftl 1276.74 Flow Area lsq £ti 636.13 
E.G. Slope (ft/€ti 0.014195 Area (sq €ti 100.39 636.13 383.22 
Q Total (cfsl 3200.00 Flow (cf61 3200.00 
Top Wldth (ftl 1268.10 Top Width Iftl 106.15 808.22 353 7 3  
"el Total lft/si s o 3  avg. vel. Ift/s) 5.03 
Max Chl Dpth lftl 1.74 Hydr. Depth lftl 0.79 
con". Total (cfsl 26858.4 Conv. lcfsl 26858.4 
~ength wtd. ifti 404.20 Wetted p e r ,  ifti 
i in ch ~l lftl 1275.50 Shear lIb/sq €ti 
nlnha 1.00 stream Power lIb/ft si r~~~~ 

Frctn Loss ifti 2 .23 Cum Volume (acre-ftl 13 0 2  20.16 11.47 
C & E Loss (€ti 0.06 Cum SA (acres1 11.75 20.09 14.10 

warning:   he energy equation could not be balanced within the specitled number of iterations. The 
~rogram used critical depth far the water surface and continued on with the calculations. - ~ 

warning: ~ivided flow computed for this cross-section. 
Warning: The conveyance ratro [upstream conveyance divided by downstream conveyancei is less 

than 0.7 or areater than 1.4.  his may ~ndicate the need for additional cross sections 
warninq:  he enerqy loss was greater than 1.0 fr 10.3 m). between the current and previous cross - ~ 

section.   his may indicate the need for additional crass sections. 
warning: ~uring the standard step iterations, when the assumed water sur face  was set equal to critical 

deoth. the calculated water surface came back below crirlcal depth.  his indicates that there . . 
is not a valid subcritical answer. The program defaulted to crltrcal depth 
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FLOW DISTRIBUTION OUTPUT Profile #1/3 

Left Sta Riaht S t a  Flow Area W.P. % CO~Y. H ~ d r  U. Velocity 
I E ~ )  if;) I C L ~ )  (zq ft) ifr! ifti ~it/si 

LB 9514.00 9799.00 36.33 19.59 137.20 7.27 0.14 1.85 
9749 0" 1 0 0 8 4  .OO 207.40 65.54 205.85 41.48 0.32 3.16 

warning:   he energy equation could not he balanced within the specifled number of iterations. The 
program used critical depth for the water surface and conclnued an with the calculat~ons. 

warning: ~lvided flow computed for this cross-section. 
warning:   he conveyance ratio (upstream conveyance divided by downstream conveyance! is less 

than 0.7 or greater than 1.4. This may indicate the need for additional cross sections. 
warning: The energy loss was greater than 1.0 ft 10.3 ml. between the current and previous cross 

section. =his may indicate the need €or additional cross sections. 
warning: uuring the standard step iterations, when the assumed water surface was set equal to crltrcal 

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

FLOW DISTRIBUTION OUTPIPI' Profile #2/3 

Left Sta Right Sta Flow Area W.P. % Con". Hydr U. Velocity 
ift) (ft) ( c ~ s ]  ( ~ q  fL1 (ft) (it! (~L/s) 
LB 9514.00 9799.00 373.98 102.98 215.27 16.26 0.48 3.63 

warning:   he energy equation could not be balanced within the speclfled number of iterations. The 
program used critical depth for the water surface and continued on with the calculations. 

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

than 0.7 or greater than 1.4. This may indicate the need for additional cross sections. 
warning:   he energy loss was greater than 1.0 ft 10.3 ml. between the current and previous cross 

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

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

FLOW DISTRIBUTION OUTPUT Profile #Full 

~ e f r  sta ~ight sta plow Area W.P. %con". ~ y d r ~ .  velocity 
lftl lftl ICES) (sq €ti lft) Ifti (ft/sl 

LB 9514.00 9799.00 564.49 140.19 242.12 17.64 0.58 4.03 

warning: The energy equation could not be balanced within the specifled number of iterations. The 
program used critical depth for the w a t e r  surface and continued on with the calculat~ona. 

warning: uivided flaw computed Lor this cross-section. 
warning: The conveyance ratio (upstream conveyance divided by dormatream conveyance) is less 

than 0.7 or greater than 1.4. This may indicate the need for additzonal cross sectlans. 
warning:  he energy loss was greater than 1.0 ft 10.3 ml. between the current and prevlaus cross 

section. Thia may indicate the need for additional cross sections. 
warn~ng: ~uring the standard step iterations, when the assumed water surface was set equal to critical 

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

CROSS SECTION RIVER: ADOBE DAM 
REACH: CI R S :  17.95 

INPUT 
Description: 1/3 Q=500 cLs 
213 0-2300 cfs . - 
Full Q=3200 cfs 
station ~levatlon nata num= 36 

sta =lev sta  lev sta  lev sra =lev sta  lev 
81981281.5 8408 1282 8418 1286 8428 1282 8468 1284 
8501 1280 8518 1278 8538 1274 8578 1273.8 8608 1274 

~anning'e n values nu!"= 3 
SLil n Val sta I I  Val sta n Val 
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8198 0 3  8501 0 2 7  8648 .03 

~ a n k  sta: Left ~ight Lengths: Left Channel Right Coeff Contr. Expari 
9410 10140 820 149.48 640 .1 .3 

Ineffective Flow num= 2 
Sta L Sta R Elev Sta L Sta R Elev 
8198 8648 1286 10140 11868 1286 

CROSS SECTION OUTPUT Protile #1/3 

E.G. Elev lftl 1.272 2 5  Element Left 08 Channel Right 08 
Vel Head lftl 0.08 Wt. "-Val. 0.030 
W.S. Elev Ifti 1272.18 Reach Len. (ffJ 820.00 749.48 640.00 
~ n r  W.S. l r r l  1271.86 Flow Area it;" ftl 226.92 .--- ~ . . 
E.G. SloDe IftIftJ 0.003458 Area lsa ftl 226.92 62.14 
Q Total icrs) ~00.00 FIOW ices) 
Top Width lftl 531.44 Top Width lftl 
Vel Total lft/sJ 2.20 Avg. Vel. lft/sl 
Max Chl Doth lftl 1.18 Hvdr. Dcoth lftl . ~ ~ .  . 
Con". Total icfsl 8502.2 cbnv. lcisl 8502.2 
Length Wtd. IftJ 784.74 Wetted Per. lft) 344.90 
Min ch EI iftl 1271.00 shear IIb/sq ftl 0.14 
Alpha 1.00 Stream power lIb/ft 81 0.31 
Frctn LOSS Ifti 2.91 Cum Volume (acre-ftl 3.09 1.95 0.46 
c h E LOSS lftl 0.01 Cum $A (acres) 3.17 3.08 1.37 

warning; ~ivided flaw computod Lor this cross-section. 
warning:   he energy loss was greater than 1.0 fc 10.3 ml. between the current and previous cross 

section. i his may indicate the need Lor additional cross sections. 

CROSS SECTION OUTPUT PrOflle #2/3 

E.G.  lev lfti 1273.46 ~ l e m e ~ t  i eft OB channel ~ight OB 
"el Head lftl 0.15 Wt. ,>-Val. 0.030 . . 
W:S. Elev Ifti 1273.31 Reach i en. let) 820.00 749.48 640.00 
Crit w S .  lftl 1272.66 plow ~ r e a  (sq frl 
E.G. Slope IftjftJ 0.002742 Area (sq ftl 
Q Total lcfsl 2300.00 Flow (cfs) 
TOD Width lfti 1191.11 Top Width lf~l 
vei Total ~ft/si 3 . 3  A Y ~ .  vel. ~ f t / s ~  
Max Chl Dpth IftJ 2.31 Hydr. Depth (£ti 
Conv. Total lcfsl 43926.6 con". (cfs) 
Length Wtd. lftl 781.26 Wetted per. lftl 
Min Ch El lft) 1271.00 Shear /Ib/sq ft) 

1.00 stream pow& 11b/ft SJ 0.71 
2.75 Cum Volume (acre-ftJ 9.60 9.22 4.28 
0.01 C U ~  SA (acres) 10.51 1201 7.28 

warning: ~ivided flow computed for this cmss-section. 
warning:   he energy loss was greater than 1.0 f e  10.3 mJ. between the current and previous crass 

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

CROSS SECTION OUTPUT 

E.G. Elev ift) 
Ye1 Head lftl 
W.S. Elev iftl 
CriC W.S. Ifti 
E.G. Slope lft/ftl 
Q Total ices) 
Top Width lftl 
Vel Total ift/sl 
Max Chl D p t h  lft) 
Conv. Total icfs) 
Length Wtd. iftl 
Mi" Ch El ifti 
Alpha 
Frctn Loss lftl 
C & E Loss ift) 

1273.81 Element Left 08 Channel Riqht 08 
Wt. II-Val. 0.030 

Reach  en. lfrl 820.00 149.48 640.00 
Flow Area lsq ftl 914.54 
Area lsq ftl 914.54 701.58 
Flaw (cfal 3200.00 
Top width lftl 609.69 787.10 
~ v g .  "el. i€t/s) 3.50 
Hydr. m o t h  lfr) 1.50 
C ~ V .  I C ~ S J  19351.6 
Wetted p e r .  lrtl 609.77 
shear /Ib/sq ftl 0.27 
stream power IIb/fc s )  0.95 
Cum Volume iacre-ftJ 12.53 12.97 6.74 
Cum SA iacrcsi 11.24 13.51 9.13 

Warning: Divided flow computed far this cross-sectlon. 
Warning: The energy loss was greater than 1.0 ft 10.3 ml. between the current and previous cross 

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

FLOW DISTRIBUTION OUTPUT P~rOile #1/3 

Left Sta night Sta  low ~ r e a  W.P. %can". ~ y d r ~ .  velocit) 
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ifti i€ti (CIS) I54 ELI (fti (fti (ft/s) 

warning: ~ivided flow computed for this cross-secrlon. 
warning:  he energy loss was greater than 1.0 ft 10.3 ml, between the current and previous cross 

section. This may indlcate the need for additional crass sections. 

FLOW DISTRIB~ION OLTTPLTT Prof~le #2/3 

 eft sta Right Sta  low Area W.P. % Conv. Hydr D. Velocity 
lftl (ft) Icfsl 1sq it1 lftl (fti (rt/sl 

LB 9410.00 9653.33 1566.25 425.85 231.24 68.10 1.84 3.68 

warning: ~ivided flow computed for this cross-section. 
warning:  he energy loss was greater than 1.0 ft 10.3 mi. between the current and previous cross 

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

FLOW DISTRIBUTION OUTPUT Profile #Full 

Left Sta Right Sta Flow Area W.P. %Can". HydrD. Velocity 
lftl Ifti (cfsl 1eq ftl lftl (ftl lft/~l 
LE 94l0.00 9653.33 2069.45 498.52 236.68 64.67 2.11 4.15 
9653.33 9896.67 595.06 215.49 188.57 18.60 1 1 4  2.76 
3896.67 RE 10140.00 535.49 200.53 184.52 16-73 1.09 2.67 

warning: ~ivided flow computed far this cross-section. 
warning: The energy loss was greater than 1.0 ft (0.3 m1. between the current and previous cross 

section.  his may lndlcate the need for additional cross sections. 

CROSS SECTION RIVER: ADOBE DAM 
REACH: C1 RS: 17.80 

INPUT 
Descriotion: l/3 Q-500 cfs 

Full Q-3200 cfs 
station Elevation Data num= 42 

Sta Elev Sta Elev Sta Elev 
1266 
1270 
1270 

1268.5 
1269 
1270 
1271 

1274.3 

~anning's n values "urn= 1 
sta n Val 
8700 .03 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Enpan. 
10224 10520 860 762.91 620 1 .3 

~neffective rlow "urn= 1 
Sta L Sta R Elev 
10520 11440 1276 

mocked obstructions num= 2 
Sta L Sta R Elev 5 C a  L Sta R Elev 

CROSS SECTION OUTPUT Profile R1/3 

E.G. Elev lftl 1269.33 Element 
0.15 wt. n-val. 

1269.18 Reach Len. iftl 

Left 08 channel ~ight OB 
0.030 
860.00 762 9 1  620.00 

Vel Head lftl 
W.S. Elev (ftl 
crit W.S. lftl 

~ ~ 

1268.82 Plow Area ( 5 4  ft) 160.48 
E.G. Slow (ft/ftl 0.004005 Area (sq ftl 160.48 
Q Total ?cfs) 500.00 Flow Icfsl 500.00 
Top Width (Ltl 161.28 Top Width lit1 164.28 
"el Total 1Etlsl 3.12 Ava. Vel. ift/sl 3.12 . .  
 ax chi ~ 0 t h  ift) 1.18 ~ ~ ; i r .  ~eprh (it) 0.98 
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Length Wtd. lit! 860.00 Wetted per. lit) 164.74 
Min Ch El fit) 1210.00 Shear flblsq ft) 0.24 
Alpha 1.00 streern power (lb/ft s)  0.76 
~rctn ~ o s s  fft) 3.37 cum volume facre~cti 1 5 8  0.00 

C h E LOSS fft) 0.04 Cum SA (acres! 1.62 0.11 

warning: oivided flow computed for this cross~secr~an. 
Warning:   he conveyance ratlo (upstream conveyance divided by downstream conveyance) i s  less 

than 0.7 or greater than 1.4. This may lndicate the need for additional cross sections. 
Warnlng:   he energy loss was greater than 1.0 ft (0.3 mi. between the current and previous crass 

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

CROSS SECTION OUTPUT Profile #2/3 

E.G. Elev fft! 1270.70 Element ~ e f ~  08 Channel ~iqht OB 

Vel Head fft! 0.25 Wt, n-Val. 0.030 0.030 
W.S. Elev (ft) 1270.45 Reach Len. (€ti 860.00 762.91 620.00 
Crit W.S. Ift) 1270.33  low ~ r e a  (sq it) 497.87 116.52 
E.G. slaoe lft/frl 0.004741 Area lsa ftl 497.87 116.52 55.49 

2300.00 Flow ( c ~ s )  2073.22 226.78 
Top Width Ift! 996.50 Top Width (ftl 547.33 270.00 179.18 
Vel Total (ft/si 3.74 Aug. "el. fftls) 4.16 1.95 
Max Chl nnrh lfrl 2.45 Bvdr Deneh [ELI 0.91 0.43 - - - - ~ ~  ~ - ~~. . . .  
Conv. Total lcfs) 33389.4 Con" (c~s) 30097.2 3292.2 
Length wtd. (€ti 843.45 Wetted Per. fft! 148.69 270.46 
Min Ch El (ftl 1210.00 Shear flblsq EL! 0.27 0.13 
Alpha 1.14 Stream Power flblft s )  1.12 0.25 
FrCtn Loss fft! 4.11 Cum Volume (acre-ftl 4 91 1.91 0.39 
C 6 E lass  fft) 0.06 Cum SA (acres) 1.40 4.93 1.28 

warninq: Divided flow camouted for this cross-section 
Warning: The conveyance ratio fupstream conveyance divided by downstream conveyance) is less 

than 0.7 or greater than 1.4.   his may indicate the need tor additional crass sections. 
warning: The energy loss was greater than 1.0 Et (0.3 mi. between the current and previous cross 

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

CROSS SECTION OLITPUT 

E.G. Elev lft) 
Vel Head (ft) 
W.S. Elev fft! 
crit W.S. lft) 
E.G. Slope lft/ftl 
0 Total Icfsl 
Top Wldth fftl 
v e ~  rota1 (rt/si 
Max Chl Dpth (ft) 
Conv. Total fcfs! 
Length Wrd. fftl 
Min Ch El (€ti 
Alpha 
Frctn Loss fft) 
C & E boss lft! 

Profile UFul 

Element ~ e f r  08 Channel ~ight 08 
wt, "-Val. 0.030 0.030 
Reach Len. lft) 860.00 762.91 620.00 
Plow Area ( sg  ft) 650.00 187.78 
Area fsq ft! 650.00 187.78 109.66 
PIOW fcfsl 2698.77 501.23 
Top Width (ft) 582.67 270.00 231.30 
Avg, Vel. (ft/s) 4.15 2.67 
Hydr. Depth (ft) I .12 0.70 
COnv (c€sl 39240.1 7287.9 
Wetted Per. fft) 584 3 7  270.72 
shear lIb/sq it) 0.33 0.20 
Stream Power (Iblft s! 1.36 0.55 
cum volume (acre-ft) 6 42 3.48 0.78 
Cum S A  (acres) 1.75 5.94 1.65 

warning: ~ivided flow computed Lor this cro5~-section. 
Warning:   he conveyance ratro lupstream conveyance divided by downstream conveyance) is less 

than 0.7 or greater than 1.4. This may indicate the need for additional cross sections 
Warning:   he energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross 

section. Thls may indicate the need for additional cross r;ectlons. 

FLOW DISTRIBUTION OUTPUT PrOflle 8113 

 eft ~ t a  ~ight ~ t a  Plow Area W.P. % Con". Hydr D. Velocity 
lft) fft! fCf~! fsq ftl fft) fftl Iftls! 
8700.00 9208.00 500.00 160.48 164.74 100.00 0.98 3.12 

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

than 0.7 or greater than 1.4.   his may lndlcate the need tor additional cross sections 
warning: The energy loss was greater than 1.0 fr (0.3 mi. between the current and grevious crass 

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

FLOW DISTRIBUTION OUTPUT Profile HZ13 

 eft s t a  ~ight sta Flow ~ r e a  W.P. % con". Hydr D. velocity 
(ft) ift! icfsi fsq ft! fft) ffti ffrls) 
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warning: ~lvided flow computed for this cross-section. 
warning: The conveyance ratio (upstream conveyance divided by downstream conveyance1 is less 

than 0.7 or greater than 1.4. Thls may lndicate the need for additional cross sections. 
warning: The energy loss was greater than 1.0 ft (0.3 mi. between the current and previous cross 

section. This may indicate the need for additional cr05a ~ections. 

FLOW DISTRIBUTION OUTPUT Profile #Full 

 eft sta ~ight sta plow Area W.P. % con". ~ y d r  D .  velocity 
ift~ (ft) (cis) isq ft) (tti (tti (rtfs) 
8700.00 9208.00 2413.18 549.25 401.65 76.66 1.31 4.47 
9208.00 9716.00 245.59 100.75 182.72 7.67 0.55 2.44 
9716.00 10224.00 
LB 10224.00 10322.67 139.89 51.80 73.38 4.37 0.71 2.70 
10322.67 10421.33 184.99 68.96 98.67 1.78 0.70 2.68 
10421.33 RB 10520.00 176.36 67.01 98.67 1.51 0.68 2.63 

warning; ~ivided flow computed for this cross-section. 
warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less 

than 0.7 or greater than 1.4. This may indicate the need for additional cross sections 
Warning: The energy loss was greater than 1.0 ft (0.3 mi. between the current and previous crass 

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

CROSS SECTION RIVER: I\OOBE DAM 
REACH: C1 85: 17.66 

INPUT 
Description: Southern Boudary of HEC-RAS Model ADC1 
113 Q=O cfa 
213 0=200 

Full Q-500 Cfs 
Station Elevation Data num= 10 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 

~anning's n values "urn= 1 
sta n Val 
9205 .03 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan 
9622 10483 0 0 0 1 .3 

CROSS SECTION OUTPUT Profile #1/3 

E.G. Elev Ifti 1265 9 2  Element Left 08 Channel Riqht 08 
Vel Head lftl 0.00 wt. n-Val 
W.S. Elev Ift) 1265.91 Reach Len. lftl 
Crit W.S. ift) 1265.91 Plow Area isq ft) 
E.G. Slo~e lftfft) 0.003374 Area isa ftl 

Tap Width lft) 12.41 Top Width lit1 
vel Total iftfs) 0.11 ~ v g .  vel. lirfs) 
Max Chl Doth ifti 0 . 0  Xvdr murh ifL) 

Length Wtd. lft) Wetted Per. lit) 
Min Ch El lftl 1265.90 Shear ilbfsq it) 
Aloha 1.00 Stream Power Ilbfft sl 
rrctn boss ifti cum volume (acre-tt) 
C & E Loss lft) Cum Sii (acres) 

CROSS SECTION OUTPUT Profile #2/3 

E.G.  lev ift) 1266.53 Elevent Left OB Channel ~ight 08 
Ye1 Head Iff) 0.06 Wt. n-Val. 0.030 
w.S. Elev ift) 1266.47 Reach Len. (£ti 
Crit w s .  lftl 1266.35 Flow Area (sq €ti 
E.G. Slope Iftfftl 0.006603 Area lsq fL) 
Q Total lcfs) 200.00 Flow (cfs1 
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MODEL ADCI 
p.17 

Top Width (fti 
Vel Total (ft/sl 
Max Chl DpCh lfti 
Conv. Total lcfsi 
Length Wtd. lftl 
Min Ch El Ifti 
Alpha 
FICtn LOSS lftl 
C & E LOSS ift) 

291.36 Top Width ifti 
1.98 Aug. Vel. lft/sl 
0.57 Xydr. Depth (fti 

2461.3 Con". IcEsi 
Wetted Per. (€ti 

1265.90 Shear lIb/sa €ti 
1.00 stream Power llb/ft sl 

Cum Volunle lacre-ftl 
Cum SA lacresi 

CROSS SECTION OUTPUT Profile #Full 

E.G. Elev lftl 
Vel Head lftl 
W.S. Elev lftl 
Crlt W.S. lftl 
E.G. Slope (ft/ft) 
Q Total lcfsl 
Top Wldth (fti 
Vel Total lft/sl 
Man Chl Dpth lft) 
Conv Total lcfs) 
Length Wtd. lftl 
Min Ch El lft) 
Alpha 
FrcCn loss lft) 
C & E loss lft) 

1266.87 Element I 
0.09 Wt. n-Val. 

1266.78 Reach Len. (£ti 
1266.58 Flow Area lsq fti 

0.005619 Area lsq ftl 
500.00 Flow ICES) 
408.39 Top Width ift) 
2.38 AVg. Vel. lft/sl 
0.88 Xydr. Depth Ifti 

6670.2 Canv. (cfsl 
Wetted Per. lftl 

1265.90 Shear (Ib/sq £ti 
l o o  stream Power llb/ft si 

cum volume (acre-£ti 
Cum SA (acres) 

.eft OB Channel Right OB 
0.030 

FLOW DISTRIBUTION OUTPUT i'rofile #I/? 

Left Sta Right Sta Flow Area W.P. % con". xydr D .  Velocity 
lftl Ifti (=fa1 (sq fti Ifti (£ti lftlsl 
9909.00 10196.00 0.01 0.09 12.41 100.00 0.01 0.11 

FLOW DISTRIBIPI.ION OUTPUT Profile #2/3 

Left Sta Right Sta Flow Area W.P. % C a m .  Hydr D. velocity 
Iftl lft) (cfsi (eq €ti Ifti lfti (ft/sl 
LB 9622.00 9909.00 1.18 1.76 24.60 0.59 0.0'7 0.67 
9909.00 10196.00 198.82 99.33 268.76 99.41 0.37 2.00 

FLOW DISTRIBUTION OUTPUT Profile #Full 

Left Sta Right Sta Flow Area W.P. % Conv. Hydr D. Velocity 
lfti lfti (cfsl (sq £ti lfti Ifti 1rt/s1 
LB 9622.00 9909.00 22.03 17.64 77.78 4.41 0.23 1.21 

S W R Y  OF MANNING'S N VALUES 

River:ADOBE DAM 

 each ~ i v e r  sra. n~ n~ n3 

SUMMARY OF REACH LENGTHS 

River: ADOBE DAM 

Reach River Sta. Left Channel Right 
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SUMMARY OF CONTRACTION &NO EXPANSION COEFFICIENTS 
River: ADOBE DAM 

Reach ~ i v e r  sta. contr. Expan 
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Adobe Dam, Reach C1 
Rlver = ADOBE DAM Reach = C1 RS = 18 52 
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Adobe Dam, Reach C1 
River = ADOBE DAM Reach = C1 RS = 18.20 

1276 
9000 9500 10000 10500 11000 11500 
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Adobe Dam, Reach C1 
Rlver = ADOBE DAM Reach = C1 RS = 18 02 
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Adobe Dam. Reach C1 
Rlver = ADOBE DAM Reach = C1 RS = 17 95 
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Adobe Dam, Reach C1 
River = ADOBE DAM Reach = C l  RS = 17.80 
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Station (ft) 

Adobe Dam, Reach C1 
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XEC-US September 1998 version 2.2 
U S .  Army corp of Engineers 
Hydrologic Engineering Center 

609 second Street. Suite D 
Davis, California 95616-4687 

(916) 156-1104 

X X XXXXXX XXXX XXXX X X  XXXX 
X X X  X X X X x x  x 
X X X  ]I X X  X X X  

XXXXXXX XXXX X XXX XXXX XXXXXX XXXX 
X X X  X X X  X X X 
X X X  x X X X  X X X 
X X XXXXXX XXXX X X X X XXXXX 

PROJECT DATA 
project Title: Adobe Dam, Reach C2 
~roiect File : m c 2 . 0 n  . . 
~un-Date and Time: 03/08/2001 2:10:04 PM 

project in English units 

study Name: adobe  am spillway   el in eat ion Study 
Contract No.: FCD 98-32 
Puroose of Studv:Delineation of the inundation limits of the 1/3. 213 

and full spillway discharges for the Rdobe Dam spillway. 

mdel Name: m C 2  
~odel Description: 55th ave channel model of flow downstream of 

utopia ~ o a d .  Northern boundary is section 18.52, just south of the boop 101 
Freeway. Southern boundary is sectlon 17.87, at the confluence with Skunk 
Creek. Domstream boundary condition is the water surface elevation in Skunk 
Creek at section 22700 from the Skunk Creek HEC-RRS model. 

n o w  Profiles: Profile #I, 113 Flow 
Sections 18.52 to 18.28, Q=2300 cfs 
Sectione 1818 to 18.17. Q.1800 cfs 
Sections 18.03 to 17.87, Q-2200 cfs 

Profile #2, 2/3 Flow 
Sections 18.52 to 18.28, Q-4100 c € s  
Sections 1818 to 18.17, Q=1800 c£s 
Sections 18.03 to 17.87, Q=250O cfs. 

Profile #3, Full Flaw 
sections 18.52 to 18.28, Q=5oOo c £ a  
Sections 18.18 to 18.17, Q=1800 c £ s  
Sections 18.03 to 17.87, Q=2900 cfs. 

HEC-US Version: "eraion 2.2, September 1998 with RASPATCH 

consultants: Hoskin ~ngineering consultants, ~ n c .  
323 W .  ROOSevelt street. Suite 200 
Phoenix, AZ 85003 
16021 252-8384 Phone 
16021 252-8385 Fax 
HEC 990006-02 

DEI ~rofessional Services, LLC 
6221 N .  24th Street. Suite 200 
Phoenix, AZ 85016 
1602) 954-0038 Phone 
(6021 944-8605 Fax 

PLAN DATA 

plan ~itle: Reach C2, 55th Avenue Channel 
Plan File : C:\wINDOWS\Desktop\addbb dam\Reach C\ADCZ.pOl 

Geometry Title: Reach C2, 55th Avenue Channel 
Geometry File : C:\WINDOWS\Desktop\addhh dam\Reach C\ADC2.g01 
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Sta L Sta R Elev 
10420 10510 1289 

CROSS SECTION OWPUT Profrle #Full 

E . G .  Elev ift! 1288.96 Element [,eft OR channel ~ight OB 
vel ~ e a d  ift) 0.76 wt. n-val. 0.030 0.027 0. 030 
W.S. Elev (Ltl 128820 Reach Len. iftl 796.35 796.35 796.35 
Crlt W.S. (Ltl :.286.41 Flow Area Iiq ftl 3.01 714.05 0.39 
E . G .  slope (ft/ftl o 002038 Area isq ftI 3.01 714.05 452.64 
Q Total icfsl 5000.00 Flaw (cfsl 1.43 4498.38 0.18 
Top Width lftl 434.18 Tap Width (It1 30.54 150.00 253.64 
"el Total (Etlsi 6.97 Avq. Vel. lftlsl 0.48 7.00 0.48 . ~, . 
Max Chl D ~ t h  iftl 6.90 ~ y d r  Deorh (kt) 0 1 0  4.76 0.10 
Con" Total (cfsl 110764.3 COnv (cfsl 
Length Wtd. (ftl 796.35 Wetted Per. (ft) 
Mln Ch El lftl 1281.30 Shear Ilblsa ELI 
Alpha 
Frctn Loss lft! 
C & E  6088 ifti 

1.01 stream power ilb/ft 81 0 0 1  4.21 0.01 
1.44 Cum Volume lacre-ftl 0.36 42.22 270.57 
0.02 Cum SA (acres1 1.25 11.56 91.46 

warning: oivided flow computed for this cross-section. 
warning:  he energy loss we:; greater than 1.0 ft 10.3 ml. between the current and previous cross 

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

FLOW DISTRIBUTION OUTPUT l'rofile #Full 

Left Sta Right Sta Flow ~ r e a  W.P. % Con" Hydr D. Velocity 
iftl ifti lcfsl I S p  £ti iftl (ftl irt/s1 
9778.33 9920.00 1.43 3.01 30.54 0.03 0.10 0.48 
LB 9920.00 9970.00 817.02 159.85 50.36 16.34 3.20 5.11 
9970.00 10020.00 2759.08 310.85 50.01 55.18 6.62 8.34 
10020.00 RB 10070.00 1422.28 223.35 50.60 28.45 4.47 6.37 

warning: ~ivided flow computed Lor this crc?ss-section. 
warning:   he energy lass was greater than 1.0 Et 10.3 ml. between the current and previous cross 

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

CROSS SECTION RIVER: ADOBE DAN 
REACH: C2 RS: 18.37 

INPUT 
Description: 113 Q=2300 cis 
2/3 Q=4100 cfs 
Full 0=5000 Cfs 
Station Elevation Data nu*= 16 

sta  lev Sra ]:lev Sta  lev sta  lev sta Elev 
9660 1286.5 9760 1286 9840 1288 9900 1286.8 9940 1286 
9955 1282 10000 1280 10020 1279.7 10040 1280 10070 1284 

Manning's n Values numi 3 
sta n Val Sta n Val Sta n "a1 
9660 .03 9940 0 2 7  10077.5 0 3  

~ a n k  sta: L ~ E C  Rlght Lengths: Left Channel ~ight 
9940 10077.5 494.98 434.98 494.98 

Sta L Sta R Elev 
10085 10640 1290 

slocked ohclrllcti~ns nurn;; 1 
Sra L sta R Elev 
9660 9900 1290 

CROSS SECTION OUTPUT 

E . G .  Elev ift) 
Ye1 Head ift) 
W.S. Elev iftl 
crit W.S. (£ti 
E . G .  Slope ifr/Lrl 
Q Total icfsl 
Top Width iftl 
vel Total (ft/sl 
Max Chl Dpth ift) 
COOY. Total (cfs! 

Profile #Full 

1287.50 Element 
0.71 Wt. 12-Val. 

!286.79 Reach Len. I f f )  
1284.74 Flow Area (::q ft! 

0.001620 Area (sq it) 
5000.00 Flow (cfs! 
717.96 Too hidth (It1 

6.62 A V ~ .  V ~ I .  ifc/s~ 
7.09 Hydr. Depth Ifti 

124213.1 Conv. icfsl 

Left 06 Chanriel Right OB 
0.030 0.027 0.030 

494.98 494.98 494.98 
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FLOW DISTRIBUTION OUTPUT Profile #Full  

beft sea ~ight Sta  law ~ r e a  W.P. ) con". ~ y d r  D .  velocity 
lft) Iftl lcfs) 1sq ftl lfti liti ift/~) 
LB 9910.00 9966.67 111.22 57.36 45.52 6.18 1.26 1.94 

CULVERT RIVER: ADOBE DRM 
REACH: C2 RS: 18.175 

INPUT 
Description: 
~istance from matream xs = 5 
DeckIRoadway width - 60 
Weir Coefficient = 2.6 
Bridge Deck/Roadway Skew = 

uostream Deck/Roadwav Coordinates 
"urn= 8 
sta xi Cord Lo Cord Sta XI Cord Lo Cord Sta Hi Cord La Cord 

9 g O O  1283.2 1277 9970 1283 1277 10000 1282.9 1277 

upstream midge Cross Section Data 
station  levat ti on ~ a t a  num= 7 

sta  lev sta Elev Sta  lev sta  lev sta  lev 
9690 1286 9910 1284 9945 1282 9985 1280 10000 1277.5 

10030 1278 10080 1284 

Manning's n Values num= 3 
sta n Val Sta n Val Sta n val 
9690 .03 9910 ,027 10080 .03 

~ a n k  Sta: Left Right Coeff Contr. Expan 
9910 10080 .I .3 

 locked Obstructions "urn= 1 
Sta L Sta R Elev 
9690 9900 

~ownstrearn Deck/Roadway Coordinates 
nun= 8 
Sta Hi Cord Lo Cord Sta Hi Cord LO Cord Sta Hi Cord Lo Cord 
9900 1283.2 1277 9970 1283 1276 10000 1282.9 1276 
10250 1282 1276 10520 1280 1276 10750 1279 1276 
11160 1280 1276 11240 1280 1276 

mwnstream Bridge cross Sectlo" Data 
station  levat ti on ~ a t a  num= 9 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
9790 1282.5 9905 1282 9927.5 1281 9950 1280 9975 1278 

10000 1277.5 10030 1278 10043 1281 10050 I282 

Manning's n Values "urn= 3 
sta n "a1 Sta n val Sta n val 
9790 .03 9905 0 2 7  10050 .03 

~ a n k  sta:  eft ~ight corff Cantr. Eapan. 
9905 10050 .1 3 

Blocked Obstructions num= 1 
sta L Sta R Elev 
9790 9900 1286 

upstream Embankment side slope 0 hoiiz. to 1.0 vertical 
 owns stream Embankment s ~ d e  slope . o horiz. to 1.0 vertical 
~animurn allowable subrnergencc for weir flaw = 9 5  
 levat ti on at whlch weir flaw begins 
~nergy head used in spillway deslgn 
Spillway height used in desrgn 
Weir crest shape = ~rorid Crested 

culvert Name shape ~ i s e  span 
Culvert #1 Box 4 10 
FHWA Chart # 8 - flared wingwalls 
FHWA Scale # 1 - Wingwall flared 30 to 75 <ieg 
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Solurlon Criteria = Highest U S .  EG 
Culvert Upstrm Dist Length n Value Entrance Loss Coef Exit Loss Coef 

10 60 .all 5 1 
 umber of Barrels = 5 
Upstream Elevation = 1277 5 
Cenrerllne Stations 

sta. sta. sta. Sta. Sta. 
9996.4 10006.7 10017 10027.3 10037.6 

 owns stream Elevation = 1277.3 
centerline Statlons 

sta. sea, sta. sta. sta. 
9991.4 10001.7 10012 10022.3 10032.6 

CULVERT OUTPUT Profile #Pull 
Culvert ID : Culvert #l 

# sarrels 5 culv vel Out (ftfsl 7.87 
Q Barrel (cfsl 311.00 Culv In" El Up !ftl 1277.50 
E.G. US. (ftl 1283.59 Culv In" El Dn (ftl 1277.30 
W.S. US. (ft) 1283.36 Culv Frctn L s  lft) 0.13 
Delta EG lftl 1.24 Culv Ent L s s  (ftl 0.64 
Delta WS (ftl 1 . 3 U C U l v  ~ n t  ~ s s  (ftl 0.48 
E.G. IC Ifti 1283.36 Q weir lcfsl 225.01 
E.G. OC Ifti 1283.59 Weir Sta Lft (ftl 9917.16 - - . . 
culvert control outlet weir sta ~ g t  (ftl 10076.59 
Culv WS In (ftl 128l.50 Weir Submerg 0.00 
Culv WS Out (Ltl 1281.30 WeirMaxDepth Iftl 0.94 
Culv Nml Depth iftl Weir Avg Depth lftl 0.65 
Culv Crt Depth (ftl 3-14 Wr Flw Area lsq It1 104.41 
~ u l v  ~ u l  Lngh (£ti 60.00 MinTopRd lftl 1282.72 

CROSS SECTION RIVER: ADOBE D M  
REACH: C2 RS. 18.17 

INPUT 
Description: 113 Q=1800 cfs 
213 Q=1800 Cis 
Full Q=1800 cfs 
Station Elevation Data mlm= 9 

sta  lev sta  lev Sta Elev Sta Elev Sta 

Manning's n Values num= 3 
sta n val sta n val sta n Val 
9790 .03 9905 0 2 7  10050 .03 

~ a n k  sta:  eft ~ight ~engths;  eft channel ~ighf coeff contr. 
9905 10050 731.23 731.23 731.23 .I 

mocked Obstructions num= 1 
sta L Sta R Elev 
9790 9900 1286 

CROSS SECTION OUTPUT Profile #Full 

E.G.  lev Ifti 1282.35 Element i eft OB 
"el ~ e a d  iftl 0.33 wt. n-val. 0 030 
W . S .   lev (It) 1282.02 Beach L e n .  (ftl 731.23 
crit w S .  (it1 plow ~ r e a  (sq £ti 0.04 
E.G. Slope (ftfftl 0 001852 Area lsq ftl 0.04 
Q Total lcfsl 180000 Flow ("fa1 0.00 
Top Width Ifti 149.21 Top Width (FCI 4.21 
Vel Total (ftfsl 1.59 avg. Vel. (ftfsl 0.09 
Max Chl Dpth (LC1 1.52 Hydr. Depth (€ti 0 0 1  
Conv. Total lcfsl 41829.8 Con". lcfsl 0 1  
Length W C ~ ,  ifti 731.23 Wetted per.  (ELI 4.21 
Min ch ~l (€ti 1277.50 Shear !lb/sq ftl 0.00 
Alpha 1.00 stream Power Ilbfft sl 0 0 0  
Frcrn Loss lft) 1.47 cum volume (acre-It1 0.00 
C h E LOSS lftl 0.01 Cum SA (acres) 0.04 

Elev 
1278 

Channel Right 08 
0.027 

Warning: The cross-section end points had to be extended verflcally for the campuLed water surface 
warning:   he conveyance ratru lupstream conveyance divided by downstream conveyance1 is less 

than 0.7 or greater than 1 . 4  This ,nay rndicate the need For additional cross sections. 
warning: The energy lass was greater than 1.0 It (0.3 mi. between the current and previous cross 

section. This may lndicate the need for additional cross sections. 
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MODEL ADC2 
p.9 

Warning: Divided €low computed for this cross-seciion. 
Warning: The cross-section end points had to be extended vertically for the computed water surface. 
Warning: The velocity head has changed by more than 0.5 fL (0.15 ml. This may indicate the need far 

additional cross sections. 
Warning: The conveyance ratio (upstream conveyance divlded by downstream conveyance! i s  less 

than 0.7 or qreater than 1.4.  his may rndlcate the need tor additional cross sections 
warning:  he energy loss was greater than 1.0 ft 10.3 ml. between the current and previous cross 

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

CROSS SECTION RIVER: ADOBE DAM 
REACH: C2 RS: 17.91 

INPUT 
Description: 1/3 Q=2200 cfs 
213 0-2500 c € s  .~ - 
Full Q=2900 cfs 
station  levat ti on Data num= 2 8 

sta  lev sta  lev Sta  lev Sta Elev Sta Elev 
4620 1281.5 9830 1282 9840 1286 9850 1282 9890 1284 

~anning's n values num= 3 
sta n val Sta n Val Sta n Val 
9620 .03 9923 ,027 10070 .03 

~~~k sta:  eft ~ight ~engths:  eft channel ~ight coeff Contr. 
9923 10070 252.76 252.76 252.76 .I 

~neffective  low num- 2 
Sfa L Sta R Elev Sta L Sta R Elev 
9620 9890 1286 10070 13350 1286 

CROSS SECTION OUTPUT Profile llFull 

E.G. Elev iftl 
Vel Head (Etl 
W.S. Elev Iftl 
Crit W.S. iftl 

1278.70 Element  eft OB 
1.24 wt. n-Val. 

1277.47 Reach Len. iftl 252.76 
1277.30 Flow Area (nq ttl 

E.G. slope (ft/€tl 0.006512 Area isq ftl 
Q Total Icfsl 2900.00 Flaw icfsl 
Top Width (ftl 1207.55 Top Width (Etl 
Vel Total (€t/sl 8.93 Avg. Vel. (ftls) 
Max Chl Dpth (ttl 9.97 Hydr. Depth (ft) 
Conv. Total (ctsl 11937.2 Conv icfsl 
Length Wtd. lftl 252.76 Wetted Per. iftl 
Min Ch El lftl 1273.80 Shear ilblsq ftl 
Alpha 
FrcCn Loss lftl 
C & E LO86 (ft) 

1.00 stream power ilblft 81 
1.83 cum volume (acre-€ti 
0 .OO Cum SA (acres) 

Channel Right 08 
0.027 
252.76 252.76 
324.76 
324.76 10773.12 

2900.00 
113.33 3094.21 
8.93 
2.87 

31937.2 
113 .91 
1.16 
10.35 
1.87 32.34 
0.70 9.98 

warning: ~ivided flow computed for this cross-section. 
warning: =he cross-section end points had to be extended verrlcaliy far the computed water surface 
warnino:   he enerav loss was qreater than 1.0 ft 10.3 ml. between the current and prevlaus cross -. 

section. This may indicate the need for additional cross sections 

FLOW DISTRIBUTION OUTPUT Protile #Full 

Left Sta Riqht Sta  low Area w.P. Canv. Hydr D .  Velocity 
~ E C I  16, IC ~ S I  lag ft) ift) I E ~ I  ift~s) 
LB 9923.00 9972.00 560.99 72.00 29.68 19.34 2.45 7.79 
q 9 7 2  00 10021.00 1785.06 176.23 49.00 61.15 3.60 10.13 

warning: ~ivided flow computed far this cross-section. 
warning:   he cross-section end points had to be extended vertically for the computed water surface 
warning: =he energy lass was greater than 1.0 ft (0.3 ml. between the current and previous crass 

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

CROSS SECTION RIVER: ADOBE DAM 
REACH: C2 RS: 17.87 

Adobe Dam 
Spillway Delineation Study 
FCD 98-32 

Hoskin Engineering Consultants, fnc. 
DEl Professional Services 

June 2001 



INPUT 
Description: Southern Boundary of HEC-RAS Model ADC2 
1/3 0-2200 cfs  
213 

Q=2500 cfs 
Full Q=2900 cfs 
statlon Elevation ~ a t a  num= 16 

Sta  Elev Sta Elev Sta  lev sta Elev Sta  lev 

Manning's n Values =urn= 3 
Sta n Val Sta n Val Sta n Val 
9840 0 3  9900 ,027 10070 .03 

Bank sta: Left Right Lengths: Left Channel Right Coeff Contr. ~xpan. 
9900 10070 0 0 0 .I .3 

Ineffective Flaw num= 1 
Sta L Sta R Elev 

CROSS SECTION OUTPUT Profile #Full 

E.G. Elev lft) 1276.88 Element  eft OB channel ~ight 08 
Vel Head Ift) 1.28 Wt. n-Val. 0.027 
W.S. Elev (€ti 1275.60 Reach  en. (€ti 
Crit W.S. (€ti 1275.60 Flow Area lsq ftl 319.62 
E.G. slope Iftlftl 0.007987 Area (sq ft) 319.62 372.58 
Q Total (cfs) 2900.00 Flow (cfs) 2900.00 
Top Width lft) 471.00 Top Wldrh (it) 127.03 343.97 
Vel Total Iftls) 9.07 Ava. "el. lftisi 9 . 0 7  . . .  ~ ~ 

Max Chl Dpth (ftl 3.30 Hydr. Depth lft) 2.52 
CODY. Total (cfs) 32448.5 Con", (cfs) 32448.5 
Length Wtd. (ft) Wetted Per. lit1 127.57 
 in Ch El (ftl 1272.30 Shear (lh/sq f t l  1.25 
~ l ~ h a  1.00 Stream power llblfr sl  11.34 
Fritn LOSS (ft) 
C & E LOSS (ft1 

Cum volume (acre-ft) 
Cum SA (acres1 

warning: Divided flow computed far this cross~section 

FLOW DISTEIBUTION OUTPUT Profile #Full 

 eft sta ~iqht Sta  low ~ r e a  W.P. % con". ~ v d r  D. velocitv 

Warning: Divided flaw computed for this cross-section. 

SUMMARY OF MANNING'S N VALUES 

Reach Rlver sta. nl "2  n3 

SUMMARY OF REACH LENGTHS 

River: ~ O B E  DM 
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MODEL ADC2 
p.11 

Reach River S L a .  L e f t  Channel Right 

18.175 culvert 
18.17 731.23 731.23 731.23 
1 8 . 0 3  608.79 608.79 608.79 

SUMMRRY OF CONTRACTION AND EXPANSION COEFFICIENTS 
River: ADOBE DAM 

Reach ~ i v e r  sra. contr.  Expan 

C2 18.52 - 1  - 3  
CZ 18.37 - 1  - 3  

18.28 -1 . 3  
18.18 -1 . 3  
18.175 culvert 
18.17 .I . 3  
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Adobe Dam. Reach C2 
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Adobe Dam, Reach C2 
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3 S k u n k  Creek HEC-2 

Adobe Dam 
Spillway Delineation Study 
FCD 98-32 

Hoskin Engineering Consultants, Jnc. 
DEI Professional Services 

June 2001 



Summary Sheet for Skunk Creek 

Description 

Simons, Li and Associates and Sverdrup produced HEC-2 Models of Skunk Creek. They have been 
combined to produce one HEC-2 model of Skunk Creek, beginning at the spillway. The addition of 
the flow affecting Skunk Creek due to this study has been added to the model. 

Assumptions 

The Simons Li model has a baseline station of approximately 2000. The Sverdrup model 
has the baseline at 1000. The stations of the Sverdrup model were modified to match the 
Simons Li model. 
The models were not consistent with cross-section numbering. The cross-section east of 
51" Avenue was originally 2517 on the Sverdrup model and 26120 on the Simons Li 
model. The spillway to 51'' Avenue is the Sverdrup model; therefore, these cross- 
sections were modified by a constant of 404 to match the Simons Li model. 

Method ofAnalysis 

The models were joined at 5 1'' Avenue. The cross-section east of 5 1" Avenue are from the Sverdrup 
model, while the cross-sections west of 51" Avenue are from the Simons Li model. Flow in the 
creek is as follows: 

The HEC-2 Model is located at the end of this summary. Flow is contained within Skunk Creek 
for the 113,213, and full flow events. 

Full Flow 
(cfs) 
2400 

- 
5300 

Area 

Spillway to 55" Avenue 
Channel 

55"' Avenue Channel to 
59"' Avenue 

Adobe Dam 
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113 Flow 
(cfs) 
2100 

4300 

213 Flow 
(cfs) 
2200 

4700 

6800 8000 



SKUNK CREEK HEC-2 

P 1 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . HEC-2 WRTER SURFACE PROFILES 
Version 4.6.2; May 1991 

1 RUN DATE 19DEC00 TIME 10:57:13 + 

* * , , * ~ , ~ ~ * * . ~ * , . ~ ~ ~ ~ , * . , . . ~ ~ ~ . . * . ~ * ~ ~ ~ * . . * ~ *  

.**** ,..*****.i..*****.*..****t.*..** 

HEC-2 WATER SURFACE PROFILES 

* . ~ ~ ~ ~ ~ ~ ~ ~ , , * ~ * . * * * * ~ ~ ~ ~ . . ~ ~ ~ * * * ~ ~ ~ . ~ ~ ~  
U S .  ARMY CORPS OF ENGINEERS 

* HYDROLOGIC ENGINEERING CENTER 
609 SECOND STREET, SUITE D 
DAVIS, CALIFORNIA 95616-4687 

19161 756~1104 

X X XXXXXXX XXXXX XXXXX 
X X X  X X X X 
1: X X  X X 
XXXXXXX XXXX X XXXXX xxxxx 
x X X  X x 
X X X  X X X 
X X XXXxXXX XXXXX XXXXXXX 

PAGE 1 

THIS RUN EXECUTED 19DEC00 10:57:13 

Version 4.6.2; May 1991 
.,.**.** f,...*.***t...****+t.*.~~***l+ 

T1 PROJECT NO. 13255 4/10/95 
T2 SKUNK CREEK DRAINAGE DESIGN FILE:SKEXIST.IH2 
T3 EXISTING CONDITIONS ~ ~ 

T4 100-YEm. 24-HOUR DESIGN STORM 
T5 SUBCRITICAL FLOW 

J1 ICHECK INQ NINV IDIR STRT METRIC HVINS Q WSEL FQ 

2 0 ,008 1179.5 

52 NPROF IPLOT PRFVS XSECV XSECH EN ALLDC IBW CHNIM ITRACE 

1 -1 7 15 

53 VARIABLE CODES FOR SUMMARY PRINTOUT 

STREiiMFLOW IN SKUNK CREEK BELOW CONFLUENCE WI'L'H ACDC 
QT 2 8400 2268 

EXISTING 5lST AVENUE BRIDGE 
SKEW RNGLE = 10 DEGREES LEFT 
DOWNSTREAM FACE 

X1 25608 10 900 1050 0 0 0 ,9848 
X3 10 900 1303.83 1047.7 1304.0 
GR 1300.7 866 1295.1 900 1291.7 900.1 1285 910 1285 1040 
GR 1286.2 1042 1291.5 1050 1295.64 1050 1300.5 1125 1301.4 1151 

1 
19DEC00 10:57:13 PAGE 2 
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SKUNK CREEK HEC-2 
p.2 

EXISTING 51ST &VENUE BRIDGE 

CONTINUE SOIL CEMENT BANK LINING 
X1 25773 8 905 1108 70 45 57 
GR 1296 850 1296 905 1286 4 4 0  1286.1 960 1286 970 

GR 1286.5 1070 1302 1108 1304 1131 

BEGIN EXISTING GABIONS 
XI 25921 8 910 1130 150 145 148 
X3 10 
GR 1295.8 830 1295.9 880 1296.09 910 1286.98 940 1287.17 1100 
GR 1296.3 1130 1296.62 1150 1296.62 1170 

EXISTING ARMORED SANITARY SEWER PIPE (TOP OF CONCRETE ARMOR) 

W I N G  "-VALUE FOR NATURAL CHPNNEL 
CINDER BLOCK FENCES ON BOTH BANKS 

1 
19DEC00 10:57:13 PAGE 3 

GABIONS END 
'.+"+REACH a*.**** 

XI 27022 8 840.1 1155 155 130 142 
GR 1310 840 130n 840.1 1298 870 1297.5 898 1297.5 1075 

EXISTING GRiiOE CONTROL STRUCTITRE 
DOWNSTREBN LIP OF ENERGY DISSIPATOR 

CONCRETE APRON 
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SKUNK CREEK 1IEC-2 
p.3 

X1 27551 6 830 1130.1 1 1 1 
GR 1301 870 1307 890 1296.9 891 1296.9 1130 1307 1130.1 

GR 1307 1150 

CONCRETE APRON 

EXISTING WEIR STRUCTURE ON WEST SIDE OF 48TH AVENUE 
WITH 20-FOOT NOTCH FOR LOW FLOWS 

hi 27567 10 8210 1100.1 1 1 1 

GR 1308 870 1307.1 890 1301.93 890.1 1301.93 985 1299.84 985.1 
GR 1299.8 1005 1301.9 1005.1 1301.93 1100 1307.06 1100.1 1308 1150 

BACK OF WALK EAST SIDE OF 48TH AVENUE 
48TH AVENUE DIP CROSSING 

XI 27621 11 845 1190 54 54 54 

MANNING "-VALUE FOR NATURnL C W E L  
1 

19DECOO 10:57:13 PAGE 4 

CONTINUE CINDER BLOCK FENCES ON BOTH BANKS 

NC .020 ,020 .072 0.1 0.3 

STREAMFLOW IN SKUNK CREEK 
UPSTREAM FROM CONFLUENCE WITH SCATTER WASH 

EXISTING G R m E  CONTROL STRUCTURE 
DOWNSTREM FACE OF ENERGY DISSIPATOR 

NC 0 2 0  0 2 0  ,045 6 8 

CONCRETE APRON 

X1 28818 9 950 1029.1 1 1 

tloskin Engineering Consultants, Inc. 
DEI Professional Services 

June ZOO1 
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SKUNK CREEK HEC-2 
p.4 

GR 1308.1 1029.1 1308.1 1050 1310 1068 1316 1068.1 

0 1  

CONCRETE APRON 
BASE OF GRADE CONTROL STRUCTURE 

19DECOO 10:57:13 PAGE 5 

NC ,020 ,020 0 1 4  3 5 

UPSTREAM FACE OF EXISTING GRADE CONTROL STRUCTURE 

W I N G  "-VALUE FOR NATURAL CHANNEL 

EXISTING WAXALLA CONCRETE BOX CULVERT 
SKEW ANGLE 35 DEGREES RIGHT 
DOWNSTREAM FACE OF CULVERT 

EXISTING WAEALLA CONCRETE BOX CULVERT 151 10'X 6' 
UPSTREAM FACE 
CONCRETE APRON 

X1 29626 6 965.8 1034.1 78 

1 
190EC00 10:57:13 PAGE G 

CONCRETE APRON 
BASE OF EXISTING GRADE CONTROL DROP STRUCTmE 

X1 29639 6 970 1028.1 13 13 1 3  

'TOP OF EXISTING GRADE CONTROL STRUCTURE 
****"REACH lo****" 
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SKUNK CREEK flEC-2 
p.5 

GR 1316 1060 

EXISTING SHOTCRETE CWLNNEL BANK LINING 

1 
19DEC00 10:57:13 PAGE 7 

END EXISTING SHOTCRETE LINING 
43RD AVENUE h BEARDSLEY RORO 
EXISTING CONCRETE BOX CULVERT I51 lO'X 6' 
SKEW RNGLE 35 DEGREES LEFT AT OWLET; ..."* REACH 11..**** 

X1 31681 6 965 8 1034.1 110 95 105 8 1 9 2  
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SKUNK CREEK HEC-2 
n.6 

CONCRETE APRON 
BASE OF EXISTING G W E  CONTROL STRUCTURE 

XI 32173 6 969.1 1031.1 10 10 
GR 1327.1 969 1324.3 969.1 1317.3 969.2 
GR 1327.0 1031.2 

TOP OF EXIST G-E CONTROL DROP STRUCTURE 
BEGIN EXISTING SHOTCRETII CHANNEL BANK LINING 
WEIGHTED MEAN CHRNNEL n VALUE; 

STREAMPLOW IN SKUNK CREEK UPSTREAM FROM BEARDSLEY ROAD 

END EXISTING SHOTCRETE C M E L  BANK LINING 
EXISTING G W E  CONTROL STRUCTURE 
NO DROP STRUCTURE 

EXISTING GRiiDE CONTROL STRUCTURE 
UPSTREAM SIDE 

PAGE 8 

PAGE 9 
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SKIJNK CREEK FIEC-2 

1031 1321, 1036 1328 10eO 1330 1044 1348 1086 
p.7 

GR 1324 

ABRUPT EXPANSION AT END OF EXISTING SPILLWRY 1,EVEES 

NC 6 8 

BEGIN EXIST LEVEE ON RIGIIT BANK, ACOBE DAM SPILLWAY CHRNNEL 
XI 33108 9 908 1018 140 135 134 

BEGIN EXIST LEVEE ON LEFT BANK. ADOBE DAM SPIIILWAY CHANNEL 
XI 33699 7 962 1030 600 190 591 
X3 10 
GR 1340.5 950 1340 962 1330 986 1328.2 1000 1330 1005 
GR 1340 1010 1340 5 1035 

1 
19DEC00 10:57:13 PAGE 10 

SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS L-BANK ELEV 
Q QLOB QCH QKOB &LOB ACH AROB VOI. TWA R-BANK ELEV 
TIME VLOB VCH VKOB XNL XNCH XNR WTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT COWR TOPWID ENDST 

3470 ENCROACHMENT STATIONS= 900.0 1047.7 TYPE= 1 TARGET- 147.700 
ELENCL= 1303.83 ELENCR= 1304.00 

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA= 1303.83 ELREA= 1295.64 

FLOW DISTRIBUTION FOR SECNO= 25608.00 CWSEL:: 1290.47 

STA= 901. 1047 
PER Q= 100.0 

SPECIAL BRIDGE 

5227 DOWNSTREMI ELEV IS 1289.31 . NOT 1290.47 HYDRiiinlC JUMP OCCURS DOWNSTREM (IF LOW FLOW CONTROLS1 

SB XK XKOR COFQ RDLEN BWC BWP BRREA SS ELCHU ELCXD 
1.05 1.60 2.60 . O O  130.00 5.00 1320.00 1 0 0  1285.80 1285.00 

*SEMO 25716.000 
CLASS B LOW FLOW 
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SKUNK CREEK HEC-2 

P. 8 

3420 BRIDGE W.S.= 1290.52 BRIDGE VELOCITY- 12.60 CALCULATED CHANNEL AREA= 613 

EGPRS EGLWC H3 QWElR QLOW BiiRER TRAPEZOID ELLC ELTRD WLIRLN 
RREA 

0 0  1293.59 0 0  0. 8400 1320. 1325. 1295.63 1303.83 0. 

1 
19DECOO 10:57:13 PAGE 11 

S E M O  DEPTH CWSEL CRlWS WSELK EG HV HL OLOSS L-BANK ELEV 
Q QLOB QCH QROB ALOB ACH AROB YOL TWA R-BANK ELEV 

TIME VLOB VCH VROB XNL XNCX XNR WTN ELMIN SSTR 

SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWIU ENDST 

3470 ENCRORCHMENT STATIONS= 928.0 1075.8 TYPE= 1 TARGET= 147.800 
ELENCL= 1303.83 ELENCR= 1304.00 

3495 OVERBANK &XEA ASSUMED NON-EFFECTIVE, ELLEA- 1291 .99 ELREA= 1292.60 

FLOW DISTRIBUTION FOR SECNO= 25716.00 CWSEL- 1291.97 

ST&= 928. 1076 
PER Q= 100.0 
AREA= 823.2 

"EL= 10 .2 
DEPTH= 5.6 

FLOW DISTRIBUTION FOR SEMO= 25773.00 CWSEL= 1292.76 

STA= 916. 1108 
PER Q= 100.0 

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA= 1296.09 ELREA- 1296.30 

1 
19DEC00 10:57:13 PAGE 12 

SFCNO DEPTH CWSEL CRIWS WSELK EG IlV HL OLOSS L-BANK ELEV - - -  

0 QLOB QCH QROB ALOB ACH AKOU VOL TWA R-BANK ELEV 

TIME VLOB VCR VROB XNL XNCX XNR WTN ELMIN SSTA 

SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT COllAR TOI'WID ENDST 

FLOW DISTRIBUTION FOR SECNO= 25921.00 CWSEL.: 1293.66 

STA= 918. 1130. 
PER Q= 100.0 

AREA= 1197.2 
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a *SECNO 26120.000 

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA- 1297.00 ELREA= 

FLOW DISTRIBUTION FOR SECNO= 26120.00 CWSEL; 1294.25 

FLOW DISTRIBUTION FOR SECNO= 26393.00 CWSEL= 1295.31 

ST*= 8 8 7  1129 
PER Q= 100.0 
AREA= 1046.5 

"EL= 8.0 
DEPTH- 4.6 

SLOPE KLOBL XLCH XLOBR ITRIAL IDC ICONT 

PAGE 13 

HL OLOSS L-BANK ELEV 
VOL TWA 8-BANK ELEV 
WTN ELMIN SSTA 
CORRR TOPWID ENDST 

FLOW DISTRIBUTION FOR SECNO= 26681.00 CWSEL= 1296.86 

STA= 876. 1135 
PER Q= 100.0 

'SECNO 26880.000 
7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

349Cl O V F R R M X  AREA ASSUMED NON-EFFECTIVE, ELLEA= 1302.00 ELREA= 

FLOW DISTRIBUTION FOR SECNO= 26880.00 CWSEL= 1299.25 

STA= 864. 1150 
PER 0= 100.0 
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SKUNK CREEK HEC-2 
p.10 

eSECNO 27022.000  

a 3301 HV CHANGED MORE THAN HVINS 

27022.000  4 . 6 3  1 3 0 2 . 1 3  - 0 0  0 0  1 3 0 2 . 8 2  - 6 9  : 9 1  . 0 8  1 3 0 4 . 0 0  

S E W 0  DEPTH CWSEL CRlWS WSELK EG i1V 
Q QLOB QCH QROB ALOB RCH AROB 
TIME VLOB VCH "ROB M L  XNCH XNR 
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICON1 

FLOW DISTRIBUTION FOR SECNO. 2 7 0 2 2 . 0 0  CWSEL= 1 3 0 2 . 1 1  

STA= 8 4 9 .  1 1 5 5  
PER Q= 1 0 0 . 0  
AREA= 1 2 5 9 . 9  
VEL= 6 . 7  

DEPTH= 4 . 2  

3302 WIIRNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE. KRATIO = 

FLOW DISTRIBUTION FOR SEWO= 2 7 3 3 9 . 0 0  CWSEL-; 1 3 0 4 . 8 6  

STA= 8 6 9 .  1 1 5 8 .  
PER Q= 1 0 0 . 0  
AREA= 1 8 1 1 . 9  
VEL= 4 . 6  

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRILTIO = 

HL 
"OL 
WTN 
corn 

FLOW DISTRIBUTION FOR SECNO= 2 7 5 5 0 . 0 0  CWSEL; 1 3 0 5 . 4 0  

ST&= 890.  1130 
PER Q= 1 0 0 . 0  
AREA= 1 7 2 3 . 8  
VEL= 4 . 9  

DEPTX= 7 . 2  

SECNO DEPTH CWSEL CRIWS WSGLK EG nv 
Q QLOB QCH QROB ALDB ACH RROB 
TIME VLOB VCH VROB XNI, XNCX XNR 
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT 

Adobe Dam 
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OLOSS L-BANK ELEV 
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TOPWID ENDST 
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FLOW DISTRIBUTION FOR SECNO= 27551 00 CWSEL= 1305.58 

STA= 890. 1130. 
PER Q= 100.0 
AREA= 2078.9 

"EL= 4.0 

FLOW DISTRIBUTION FOR SECNO= 27566.00 CWSEL= 1305.60 

ST&= 890. 1130. 
PER Q= 100.0 
mEA= 2083.6 

C W =  3 0 0  CEHV= ,500 
'SECNO 27567.000 

3301 HV CHANGED MORE THAN W I N S  

3685 20 TRIALS ATTEMPTED WSEL,CWSEL 
3693 PROBABLE MINIMUM SPECIFIC ENERGY 
,720 CRlTICnL DEPTH ASSUMED 

1 
19DEC00 10:57:13 PAGE 16 

SECNO DEPTH CWSEL CRIWS WSELK EG W HL OLOSS L-BANK ELEY 

Q QLOB QCH QROB &LOB ACH AROB VO1. TWA R-BANK ELEV 
TIME VLOB VCH "ROB XNL XNCH XNR WTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT C O W  TOPWID ENDST 

FLOW DISTRIBUTION FOR SECNO= 27567.00 CWSEL; 1305.38 

STA= 890. 1100 
PER Q= 1000 
ARE&= 767.2 
VEL= 10.9 

DEPTH= 3.7 

*SECNO 27621.000 
3280 CROSS SECTION 27621.00 EXTENDED 3.32 FEET 

3301 HV CHANGED MORE THAN HVINS 

3302 WARNING: CONVEYRNCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = 3.03 

3470 ENCROACHMENT STATIONS- 850.0 1140.0 TYPE; 1 TARGET= 290.000 

FLOW DISTRIBUTION FOR SECNO= 21621.00 CWSEL= 1307.32 

STA- 850. 1190. 
PER Q= 100.0 
AREA= 1684.2 
"EL= 5.0 

Adobe Dam 
Spillway Delineation Study 
FCD 98-32 

Hoskin Engineering Consultantr, Inc. 
DEf Professional Services 

June ZOO1 



SKlJNK CREEK HEC-2 

a C W =  100 CEHV= ,300 
*SECNO 27636.000 

3302 WARNING: CONVEYRNCE CHANGE OUTSIDE OF ACCEPThBLE RANGE, KRATIO = . 2 9  

1 
19DECOO 10:57:13 PAGE 17 

SECNO DEPTH CWSEL CRlWS WSELK EG IiV HL OLOSS L-BANK ELEV 

Q QLOB QCH QROB ALOB ACH AROB VOL TWA R-BANK ELEV 
TTMP "LOR VCX "ROB XNL XNCH XNR WTN ELMIN SSTA . .. .- -~~ 

SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST 

FLOW DISTRIBUTION FOR SECNO- 27636.00 CWSEL= 1307.50 

STA= 853. 1160 
PER Q= 100.0 
m E A =  2159.4 
"EL= 3.9 

DEPTH= 7.1 

FLOW DISTRIBUTION FOR SECNO; 2'1850.00 CWSEL= 1308.06 

STA; 853. 1151 

a PER Q= 100.0 
AREA= 2121.4 
VEL= 4.0 

DEPTH= 7.1 

FLOW DISTRIBUTION FOR SECNO= 28143.00 CWSEL= 1308.84 

ST&; 852. 1146 
PER Q= 100.0 
IIREA= 2135.1 
VEL= 3.9 

DEPTH= 7.3 

SECNO DEPTH CWSEL CRIWS WSCLK IEG HV HL OLOSS L-BANK ELEV 
Q QLOB QCH QROB ALOE ACH AROB VOL TWA R -BANK ELEV 
TIME VLOB VCH "ROB XNL XNCH XNR WIN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR ITIXIRL IDC ICONT CORM TOPWID ENDST 

3302 WaRNING: CONVEYRNCE CHANGE OUTSIDE OF ACCEPTirBLil RmGE, KRATIO - 2.81 

Adobe Dam 
Spillway Delineation Study 
FCD 98-32 

Hoskin Engineering Consulfant,r, Inc. 
DfiIProfe.wionn1 Services 

June 2001 

PAGE 18 



FLOW DISTRIBUTION FOR SEMOi 28621.00 CWSEL:~ 1109.41 

a ST&= 429. 1118. 1120 
PER Q= 100.0 .O 
AREA= 1572.7 2.8 
VEL= 1.5 1.2 

DEPTH- 8.1 1.4 

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRRTIO = 

3470 ENCROACHMENT STATIONS- 950.0 1030.0 TYPE- 1 TARGET= 
ELWCLs 1312.00 ELENCR= 1311.00 
28817.000 8.75 1309.45 .OO -00 1309.67 .22 

FLOW DISTRIBUTION FOR SECNO; 28817.00 CWSEL= 1309.45 

STA= 950. 1047 
PER Q= 100.0 
AREA= 688.5 
VEL- 3.8 

DEPTH- 8.6 

'SECNO 28818.000 
28818.000 10.58 1309.58 .OO .OO 1309.72 .14 

2600.0 .1 2552.8 46.9 9 835.8 29.5 

a SEMO DEPTH CWSEL CRIWS WSELK EG HV 

Q QLOB QCH QROB ALOB ACH AROB 
TIME VLOB VCH VROB XNL XNCH XNR 
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT 

FLOW DISTRIBUTION FOR SECNO= 28818.00 CWSEL= 1309.58 

STA= 940. 950. 1029. 1050. 1063 
PER Q= .0 98.2 1.5 .3 
AREA= .9 835.8 22.6 7.0 
VEL= -3 3.1 1.7 1.1 

DEPTH= .I 10.6 1.1 .5 

FLOW DISTRIBUTION FOR SECNO= 28836.00 CWSEL: 1309.59 

STA= 939. 950. 1029. 1050. 1063 
PER Q= .0 98.1 1.5 3 

AREA- 1.1 836.9 22.8 7.2 

CCHV= ,300 CEHV= ,500 
'SECNO 28837.000 

3302 WARNING; CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, X X i i T i O  = 1.63 

Adobe Dam 
Spillway Delineation Sludy 
FCD 98-32 

Hoskin Engineering Consultants, Inc. 
DEI Professional Services 

June 2001 
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HL OLOSS L-BRNK E L N  
VOL TWA R-BANK ELEV 
WTN ELMIN SSTA 
COlUR TOPWID ENDST 



FLOW DISTRIBUTION FOR SECNO= 28837.00 CWSEL- 1309.54 

ST&= 926. 1068. 
PER Q= 100.0 
AREA= 653.9 

"EL= 4.0 
DEPTH= 4.6 

1 
19DEC00 10:57:13 PRGE 20 

S E M O  DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS L-BANK ELEV 
Q QLOB QCH QROB ALOB RCH M O B  YOL TWA R~BBl4K E L N  
TIME "LOB VCH "ROB XNL XNCH XNR WTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORRR TOPWlD ENDST 

,100 CEHV= 3 0 0  
'SECNO 29140.000 

3302 WARNING: CONVEYANCE CH4NGE OUTSIDE OP ACCEPTABLE RANGE. KPATIO = .12 

FLOW DISTRIBUTION FOR SECNO= 29140.00 CWSEL= 1309.53 

STA= 943. 1063 
PER Q= 100.0 

3302 WARNING: CONVEYANCE CMNGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = 1.50 

29371.000 7.15 1311.65 .OO .OO 1311.94 .29 1.88 .02 1312.00 

2600.0 .O 2600.0 0 .O 598.0 .O 143.9 23.6 1314.00 

-25 .OO 4.35 .OO .000 ,072 .OOO ,000 1304.50 936'IO 

,005633 230. 231. 230. 2 0 0 .00 126.04 1062.74 

FLOW DISTRIBWION FOR SECNO= 29371.00 CWSEL= 1311.65 

STA= 937. 1071 
PER Q= 100.0 
AREA= 598.0 

"EL= 4.3 
DEPTH= 4.7 

SEMO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS L-BANK ELEV 
Q QLOB QCH QROB ALOB ACH AROB VOL TWX R-BANK ELEV 
TIME "LOB VCH VROB XNL SNCH SNR WTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST 

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCBPTABLIS RANGE, KRATIO = 3.63 

3470 ENCROACHMENT STATIONS= 965.8 1034.1 TYPE- 1 TARGET= 68.300 
ELENCL; 1315.66 ELENCR; 1315.66 

3495 OYERBANK AREA ASSUMED NON~EI'FECTIVE, ELLEA= 1315.66 ELKEA= 1312.00 

Adobe Dam 
Spillway Delineation Sludy 
FCD 98-32 

Hoskin Engineering Consultants, lnc. 
DEl Professional Services 

June ZOO1 
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SKUNK CREEK HEC-2 
p.15 

2 6  0 0  6.85 00 0 0 0  .014 ,000 0 0 0  1304.70 965.80 
000421 195. 177 170. 2 0 0 .OO 55.08 1020.88 

a FLOW DISTRIBUTION FOR SECNO= 29548.00 CWSEL:~ 1311.62 

STA= 966. 1021 
PER Q= 100.0 

SPECIAL BRIDGE 

SB XK XKOR COFQ RDLEN BWC BWP BIIREA SS ELCHU ELCHD 
1.25 1.56 2.90 -00 56.00 4.00 300.00 0 0  1304 71 1304.70 

'SECNO 29626.000 
PRESSURE FLOW 

EGPRS EGLWC H3 QWEIR QPR BAREA TRAPEZOID ELLC ELTRD WEIRLN 
AREA 

1313.44 1312.50 .22 0. 2600 300. 316. 1310 79 1315.65 0. 

3470 ENCROACHMENT STATIONS- 965.8 1034.1 TYPE= I TARGET= 68.300 
ELENCL= 1311.66 ELENCR= 1315.66 

3495 OVERBANK AREA ASSUMED NON-Iil'FECTIYE. ELLEA= 1365.60 ELREA= 1315.60 

1 
19DEC00 10:57:13 PAGE 22 

SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS =-BANK ELEV 
Q QLOB QCH QROB ALOB ACH AROB YOL TWR R-BANK ELEV 
TTMP ",.OR YrH YROR XNI, XNCX XNR WTN ELMiN SSTA . .. ~- -~~ ~ - ~~~ - ~~~ ~ ~~~~ 

SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST 

FLOW DISTRIBUTION FOR SECNO= 29626.00 CWSEL= 1312.94 

STA= 966, 1022 
PER Q= 100.0 
AREA= 458.9 

"EL= 5.7 
DEPTH- 8.2 

FLOW DISTRIBUTION FOR SECNO= 29639.00 CWSEL; 1313.01 

ST&= 970. 1028 
PER Q= 100.0 

AREA= 4 8 0 . 8  

3301 HV CHANGED MORE THM4 HVINS 

3685 20 TRIALS ATTEMPTED WSEL,CWSEL 
3693 PROBABLE MINIMUM SPECIFIC IlNERGY 
3720 CRITICAL DEPTH ASSUMED 
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SKUNK CREEK HEC-2 
p.17 

PER Q= 1 0 0 . 0  
AREA= 3 7 9 . 0  
VEL= 6 . 9  

FLOW DISTRIBUTION FOR SECNO= 30192 00  CWSEL= 1 3 1 7 . 5 9  

ST&= 9 5 7 .  1 0 6 8 .  
PER Q= 1 0 0 . 0  
AREA= 3 5 0 . 4  
VEL= 7.4 

DEPTH- 3 . 9  

'SECNO 30628.000 

SECNO DEPTH CWSEL CRlWS 
Q QLOB QCH QROB 
TIME VLOB VCH VROB 
SLOPE XLOBL XLCH XLOBR 

FLOW DISTRIBUTION FOR SECNO= 3 0 6 2 8 . 0 0  

STA= 9 5 8 .  1 0 4 5 .  
PER Q =  1 0 0 . 0  
AREA= 3 9 2 . 1  

'SECNO 30836.000 
30836.000 5 .17  1318.77  . O O  

FLOW DISTRIBUTION FOR SECNO= 3 0 8 3 6 . 0 0  

STA= 9 6 0 .  1043 
PER Q= 1 0 0 . 0  
AREA= 3 6 0 . 6  
VEL= 7 . 2  

DEPTH= 4 . 5  

FLOW DISTRIBUTION FOR SECNO= 3 0 9 6 1 . 0 0  

ST&= 9 6 2 .  1 0 4 5 .  
PER Q= 1 0 0 . 0  
AREA; 3 8 6 . 8  

"EL= 6 . 7  
DEPTH= 4 . 7  

'SECNO 31271.000 

WSELK EG KV 
ALOB ACH AROB 
XNL XNCH XNR 
ITRIRL IDC ICON 

HL 
VOL 
WTN 
CORAR 

OLOSS L-BANK ELEV 
TWA R-BANK ELEV 
ELMIN SSTA 
TOPWID ENDST 

Adobe Dam 
Spillway Delineation Study 
FCD 98-32 
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SKUNK CREEK HEC-2 
p.18 

.33 .OO 6.50 0 0  -000 0 2 8  ,000 003 1310.20 95915 
001889 310 310. 310. 2 0 0 .OO 81.70 1040.85 

PAGE 26 

S E W 0  DEPTH CWSEL CRIWS WSELK EG EN H L  OLOSS L-BANK ELEV 

Q QLOB QCH QROB ALOB ACH AROB VOL TWA R-BRNK ELEV 

TIME VLOB VCH VKOB XN: XNCH XNR WTN ELMIN SSTA 

SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDSI' 

FLOW DISTRIBUTION FOR SECNO= 31271.00 CWSEL- 1319.84 

STA= 959. 1045 
PER Q= 100.0 
AREA= 399.8 
VEL= 6.5 

DEPTH= 4.9 

FLOW DISTRIBUTION FOR SECNO= 31582.00 CWSEL= 1320.43 

STA= 973. 1058 
PER Q= 100.0 
AREA= 354.0 
VEL= 7.3 

DEPTH= 4.3 

3301 HV CHMGED MORE THlUU HVINS 

a 3495 OVERBANK AREA ASSUMED NON-EFFECTIVE. ELLEII; 1321.81 ELREA= 1321.91 

FLOW DISTRIBUTION FOR SECNO= 31687.00 CWSEL= 1320.19 

STA= 964. 1020 
PER Q= 100.0 

1 
19DEC00 10:57:13 PAGE 27 

SECNO DEPTH CWSEL CKIWS WSZLK EG HV HL OLOSS L-BANK ELEV 

Q QLOB QCH QXOB ALOB ACH AROB VOL TWA R-BANK ELEV 
TIME VLOB VCH VROB XNI, XNCH XNR WTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORm TOPWID ENDST 

SPECIAL BRIDGE 

5227 DOWNSTREAM ELEV IS 1318 94 , NOT 1310.19 HYDRAULIC JUMP OCCURS DOWNSTREAM (IF LOW FLOW CONTROLS) 

SB XK XKOR COFQ RI>LEN BWS BWP B,W.EA SS ELCHU ELCHD 
1.25 1.56 2.90 -00 16.00 5.00 300.00 00 1317.20 1315.72 

*SEW0 32163.000 

a 3301 HV CHANGED MORE THAN HVINS 

Adobe Dam 
Spillway Delineation Study 
FCD 98-32 
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SKIINK CREEK HEC-2 
0.19 

a 3302 WARNING; CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = 1.50 

CLASS B LOW FLOW 

3420 BRIDGE W.S.= 1320.78 BRIDGE VELOCITY= 11.79 CALCULATED C H M E L  AREA- 183 

EGPRS EGLWC H3 QWEIR QLOW BiiREii TRAPEZOID ELLC ELTRO WEIRLN 
AREA 

1322.01 1323.95 0 0  0. 2600. 300. 311. 1321.30 1331.53 0. 

3470 ENCROACHMENT STATIONS- 969.0 1025.2 TYPE= 1 TIIRGET; 56.200 
ELENCL; 1331.53 ELENCR= 1312.30 

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA= 1324.30 ELREA= 1332.30 

FLOW DISTRIBUTION FOR SECNO= 32163.00 CWSEL= 1322.91 

STA= 969. 1025. 
PER Q= 100.0 

AREA= 317.1 
VEL= 8.2 

DEPTH= 5.7 

1 
19DEC00 10:57:13 PAGE 28 

S E M O  DEPTH CWSEL CRlWS WSELK EG XV HL OLOSS L-BANK ELEV 
Q QLOB QCH QROB ALOB ACH AROB VOL TWA R-BANK ELEV 
TIME "LOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST 

C C W =  6 0 0  CEHV= ,800 
'SECNO 32173.000 
32173.000 6.24 1323.44 .OO .OO 1324.15 .72 0 1  .20 1324.30 

FLOW DISTRIBUTION FOR SECNO= 32173.00 CWSEL= 1323.44 

STA= 969. 1031. 
PER Q= 100.0 
AREA= 382 .9 
VEL= 6.8 

DEPTH= 6.2 

CCHY= -100 CEHV= .300 
'SECNO 32174.000 

3301 HY CHANGED MORE THAN HVlNS 

3685 20 TRIALS ATTEMPTED WSEL.CWSEL 
3693 PROBABLE MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

FLOW DISTRIBGTION FOR SECNO= 32174.00 CWSEL= 1324.20 

STA= 973. 1029 
PER Q= 100.0 

Adobe Dam 
Spillway Delineation Study 
FCD 98-32 
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DE/ Professional Services 

June 2001 



SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS L-BANK ELEV 
Q QLOB QCH QROB ALOB ACH AROB VOL TWA R-BMK ELEV 
TIME VLOB VCH "ROB XNL XNCH XNR WTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST 

3 3 0 1  HV CHANGED MORE THAN HVINS 

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRllTIO = 1 . 5 7  

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA- 1 3 2 8 . 0 0  ELPEA= 1 3 2 8 . 0 0  

FLOW DISTRIBUTION FOR SECNO= 3 2 2 4 0 . 0 0  CWSEL- 1 3 2 6 . 2 0  

STA= 966.  1 0 4 7  
PER Q= 1 0 0 . 0  
AREI(= 3 2 4 . 8  
"EL= 5 . 3  

DEPTH= 4 . 2  

3495 OVERBMK a E A  ASSUMED NON-EFFECTIVE, ELLEA= 1 3 3 2 . 0 0  ELREA= 1 3 1 0 . 8 0  

FLOW DISTRIBUTION FOR SECNO= 3 2 4 7 6 . 0 0  CWSEL- 1 3 2 6 . 3 2  

STA= 966.  1043 
PER Q= 1 0 0 . 0  
AREA= 252.2  

S E W 0  DEPTH CWSEL CRIWS WSELK EG Ifii 

Q QLOB QCH QROB ALOB ACH AROB 
TIME VLOB VCH "ROB XNL XNCH XNR 
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICON7 

SSECNO 32518.000  

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA; 1 3 3 2 . 0 0  ELREA= 

FLOW DISTRIBUTION FOR SECNO= 3 2 5 1 8 . 0 0  CWSEL= 1 3 2 6 . 3 3  

STA= 9 6 3 .  1 0 4 2 .  
PER Q= 1 0 0 . 0  
AREA= 2 4 3 . 1  

a "EL= 7.1 

Adobe Dam 
Spillway Delineation Study 
FCD 98-32 

HL OLOSS L-BMK ELEV 
VOL TWA R-BRNK ELEV 
WTN ELMIN S S r A  
CORAR TOPWID ENDST 
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SKUNK CREEK HEC-2 
p.22 

TIME "LOB VCH VKOB XN; XNCH XNR WTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST 

a Cw= 6 0 0  CEHV= ,800 
'SEWO 33108.000 

3495 OVERBANK AREA ASSUMED NON~EFBECTIVE, ELLEA= 1330.00 ELRE&= 1334.00 

FLOW DISTRIBUTION FOR SECNO= 33108.00 CWSEL= 1331.56 

ST&= 804. 908. 1018 
PER Q= 2.4 97.6 
AREn= 80.9 473.0 
VEL= . 5  3.6 

DEPTH- .8 4.6 

CCHV= ,100 C E W =  3 0 0  
'SEWO 33699.000 

3301 HV CHWGED MORE THAN HVINS 

3685 20 TRIALS ATTEMPTED WSEL.CWSEL 
3693 PROBABLE MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA= 1340.00 ELREA= 1340.00 

FLOW DISTRIBUTION FOR SECNO= 33699.00 CWSEL; 1334.61 

a STA= 975. 1030 
PER Q= 1000 
AREA= 156.9 
VEL= 11.0 

DEPTH- 3.8 

S E W 0  DEPTH CWSEL CRIWS WSELK EG W 

Q QLOB QCH QROB AI.08 RCH AROB 
TIME "LOB VCH "ROB XNL XNCX XNR 
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT 

*SECNO 34078.000 

3301 HV CHANGED MORE THAN HVINS 

3302 W D I N G :  CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = 

3495 OVERBLNK AREA ASSUMED NON-EFFECTIVE, ELLE:A= 1342.00 ELREA= 

FLOW DISTRIBUTION FOR SECNO= 3a078.00 CWSEL= 1337.84 

Adobe Dam 
Spillway Delineation Study 
FCD 98-32 

HL OLOSS L-BANK ELEV 
VOL TWA R-BANK ELEV 
WTN ELMIN SSTA 
CORAR TOPWID ENDST 
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SKIJNK CREEK HEC-2 
p.23 

PRGE 34 

T1 PROJECT NO. 1 3 2 5 5  4110195 
T2 SKUNK CREEK DRAINAGE DESIGN FILE:SKEXIST IH2 
T3 EXISTING CONDITIONS 
T4 10-YEAR. 24-HOUR DESIGN STORM 
T5 SUBCRITICAL FLOW 

J1 ICHECK INQ NlNV IDIR STRT METRIC HYlNS Q WSRl, FQ 

3  0  0 0 6  1 1 7 5  

52NPROF IPLOT PRFVS XSECV XSECH FN ALLDC IBW CHNIM ITEACE 

1 5  - 1 7  1 5  

1 
19DEC00 1 0 : 5 7 : 1 3  PAGE 3 5  

XPClYO DEPTH CWSEL CRlWS WSELK EG W HL OLOSS L-BANK ELEV .-. . - - 

Q QLOB QCH QROB ALOB ACH AROB VOL TWA R-BANK ELEV 
TIME VLOB V M  VROB XNL XNCH XNR WTX ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST 

3470 WCROACHMENT STATIONS= 9 0 0 . 0  1 0 4 7 . 7  TYPE= 1 TARGET= 1 4 7 . 7 0 0  
ELENCL- 1 3 0 1 . 8 3  ELENCII= 1 3 0 4 . 0 0  

3495 OVERBRNK AREA ASSUMED NON-EFFECTIVE. ELLEA= 1 3 0 3 . 8 3  ELREA; 1 2 9 5 . 6 4  

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

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

. O O  . O O  6 . 2 7  . O O  - 0 0 0  . 0 3 5  , 0 0 0  - 0 0 0  1 2 8 5 . 0 0  9 0 5 . 3 5  

.006017 0 .  0 .  0 .  0  0  4 .OO 1 3 6 . 2 6  1 0 4 1 . 6 1  

FLOW DISTRIBUTION FOR SECNO= 2 5 6 0 8 . 0 0  CWSEL= 1 2 8 7 . 7 4  

STA= 9 0 5 .  1 0 4 7 .  
PER Q= 1 0 0 . 0  
AREA= 3 6 1 . 9  

SPECIAL BRIDGE 

SB XK XKOR COFQ RDLEN BWC BWP BAREA SS ELCHU ELCHD 
1 . 0 5  1 . 6 0  2 . 6 0  . 0 0  1 3 0 . 0 0  5 . 0 0  1 3 2 0 . 0 0  1 . 0 0  1 2 8 5 . 8 0  1 2 8 5 . 0 0  

'SEMO 2 5 7 1 6 . 0 0 0  

3301 HV CHRNGED MORE THAN HVINS 

3302 WARNING: CONVEYANCE CHANGI: OWTSIDE OF ACCEPTABLE RANGE. KRATIO = 5 3  

CLASS A LOW FLOW 

3420 BRIDGE W . S =  1 2 8 8 . 0 4  BRIDGE VELOCITY- 6.74 CALCULATED CHANNEL AREA= 2 8 5  
1 

19DEC00 1 0 : 5 7 : 1 3  PAGE 36 

SECNO DEPTH CWSEL CRIWS WSELK EG HV OLOSS L-BANK ELEV 
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SKIJNK CREEK HEC-2 
n 24 

SLOPE XLOBL XLCH XLOBR I T R I A L  IDC LCONT CORAR TOPWID ENDST 

EGPRS EGLWC H3 QWEIR PLOW B m E A  TRAPEZOID ELLC ELTRD WEIRLN 
ARm 

.OO 1283.19 . 13 0. 2268. 1320. 1325. 1291.63 1303.83 0. 

3495 OVERBANK AREA ASSUMED NOEI-EFFECTIVE, ELLBA= 1291.99 ELREA= 1292.60 

FLOW D I S T R I B U T I O N  FOR SECNO= 25716.00 CWSEL= 1287.87 

STA= 934. 1076 
PER Q- 100.0 

AREA= 246.0 
VEL= 9.2 

DEPTH- 1.8 

3301 W CHANGED MORE TITAN H V I N S  

3302 WARNING: CONVEYANCE CHANGE O U T S I D E  O F  ACCEPTAB1.E RANGE. KRATIO = 2.29 

FLOW D I S T R I B U T I O N  FOR SECNO. 25773.00 CWSEL= 1289.27 

1 
19DEC00 10:57:13 PAGE 37 

SECNO DEPTH CWSEL CRIWS WSELK EG HV HI, 0l.USS L-BANK ELEV 

Q QLOB QCH QROB ALOB ACH AROB VOL TWA R-BANK ELEV 
TTMR "LOB YCH VROB XNL XNCH XNR WTN ELMIN S S T A  - ~ 

SLOPE XLOBL XLCH XLOBR I T R I A L  I D C  ICONT C O M R  TOPWID ENDST 

STA= 929. 1108. 
PER Q= 100.0 

AREA; 420.7 

'SECNO 25921.000 

3495 OVERBANK AREA ASSUMED NON E F F E C T I V E ,  ELLEA= 1296.09 ELREA= 1296.30 

FLOW D I S T R I B U T I O N  FOR S E C N U i  25921.00 CWSEL= 1289.93 

STA= 930. 1130 
PER a= 100.0 

AREA- 482.6 
"EL= 4 . 7  

DEPTX= 2 . 7  

a 'SECNO 26120.000 

-. 
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SKUNK CREEK HEC-2 
p.25 

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = 4 7  

a 3495 OVERBANK AREA nssmeo NoN-EFFECTIVE, ELLEA= 1297.00 ELRE&= 1297.50 

FLOW DISTRIBUTION FOR SECNO= 26120.00 CWSEL= 1290.89 

STA; 912. 1165 
PER Q= 100.0 
AREA= 338.7 
VEL= 6.7 

DEPTH- 1.5 

1 
19DEC00 10:57:13 PAGE 38 

SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS L-BANK ELEY 

Q QLOB QCH QROB ALOB ACH AROB VOL TWA R-BANK ELEV 
TTMR VLOB VCH VRDB XNL XNCH XNR WTN ELMIN SSTA .- - - 

SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR rOPWID ENDST 

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = 2.19 

FLOW DISTRIBUTION FOR SEMO- 26393.00 CWSEL= 1292.96 

ST&= 891. 1129. 
PER Q= 100.0 
AREA= 527.1 

'SECNO 26681.000 
7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH XSSUMED 
26681.000 1 4 7  1294.47 1294.47 .OO 1295.20 7 3  1.74 1 3  1300.00 

2268.0 - 0  2268.0 0 .O 10.2 4.9 1301.00 . o  331.1 

FLOW DISTRIBUTION FOR SECNO- 26681.00 CWSEL; 1294.41 

ST&= 885. 1135. 
PER Q= 100.0 
AREA= 331.1 

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA= 1302.00 ELREA- 1302.00 

1 
19DEC00 10:57:13 PAGE 39 

a SECNO DEPTH CWSEL CRIWS WSELK EG KV HL OLOSS L-BANK ELEV 

Adobe Darn 
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Q QLOB QCX QROB ALOB R M  AROB 
TIME VLOB VCH VROB XNL XNCH XNR 
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT 

FLOW DISTRIBUTION FOR SECNO= 26880 00 CWSEL: 1297 47 

STA= 873. 1150 
PER Q =  100.0 
AREA= 371.7 
VEL= 6.1 

DEPTH= 1.4 

FLOW DISTRIBUTION FOR SECNO= 2'1022.00 CWSEL:: 1299.73 

ST&= 861. 1155 
PER Q= 100.0 
AREA= 573.5 

"EL= 4.0 
DEPTH= 2.1 

3302 WARNING: CONVEYLVCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = 

FLOW DISTRIBUTION FOR SECNO= 27139.00 CWSEL= 1301.59 

STA= 879. 1158 

a PER Q= 100.0 
AREA= 910.9 
VEL= 2.5 

SECNO DEPTH CWSEL CRIWS WSELK EG HV 

Q QLOB QCH QROB ALOE ACH AROB 
TIME "LOB VCH VROB XNL XNCH XNR 
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT 

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE W G E ,  KRATIO = 

FLOW DISTRIBUTION FOR SECNO= 27150.00 CWSEL- 1301.93 

ST&= 891. 1130 
PER Q= 100.0 
AREA= 893.7 
VEL= 2.5 

DEPTH* 3.7 

1302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE R M G E ,  KRRTIO = 

Adobe Dam 
Spillway Delineation Study 
FCD 98-32 

VOL ~ w n  R-BANK ELEY 
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SKUNK CREEK HEC-2 
0.27 

2268.0 .O 2268.0 0 0 1222.4 0 23.1 10.1 1307.00 

.I3 0 0  1.86 0 0  0 0 0  .041 0 0 0  ,000 1296.90 890.49 

a -000379 1. 1. 1. 2 0 0 -00 239.56 1130.05 

FLOW DISTRIBUTION FOR SECNO. 27551.00 CWSEL- 1302.01 

STA= 890. 1130. 
PER Q= 100.0 
AREA; 1222.4 

1 
190EC00 10:57:13 PAGE 41 

SECNO DEPTH CWSEL CRIWS WSELK EG HY HL OLOSS L-BANK ELEV 

Q QLOB QCH QROB ALOB ACH M O B  VOI, TWA R-BANK ELEV 

TIME VLOB VCH "ROB XNL XNCH XNR WTN ELMIN SSTA 

SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT COPAR TOPWID ENDST 

FLOW DISTRIBUTION FOR SECNO= 27566.00 CWSEL= 1302.01 

STA= 890. 1130 
PER Q= 100.0 
AREA= 1225.0 

a 3301 HV C W G E O  MORE THAN HVINS 

3685 20 TRIALS hTTEMPTED WSEL.CWSEL 
3693 PROB-LE MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 
27567.000 3.49 1303.29 1303.29 .OO 1304.03 .73 .OO .34 1307.10 

2268.0 . O  2268.0 .O 0 330.1 0 23.5 10.2 1307.06 

.13 .OO 6.87 .OO 000 0 1 4  ,000 0 0 0  1299.80 830.07 

,002388 1. 1. 1. 20 18 0 .OO 209.91 1100.03 

FLOW DISTRIBUTION FOR SECNO= 27567.00 CWSEL= 1303.29 

STA; 890. 1100. 
PER Q= 100.0 
AREA= 330.1 

'SECNO 27621.000 
3280 CROSS SECTION 27621.00 EXTENDED .09 FEET 

3301 HV CHRNGED MORE THAN HVINS 

3302 WARNING: CONVEYANCE CHANGE ODI'SIDE OF ACCEPTABLE RANGE. XRRTIO = 3.20 

3470 ENCROACHMENT STATIONS- 850.0 1140.0 TYPE= I TARGET- 290.000 
1 

19DEC00 10:17:13 PAGE 42 

SECNO DEPTH CWSEL CRIWS WSFLK EG ilV HL OLOSS L-BANK ELEV 

Q QLOB QCH QROB ALOE ACH AROE VOL TWA R-BANK ELEV 

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

SLOPE XLOBL XLCH XLOBR ITKIAL IDC ICON7 CORAR TOPWlD ENDST 

Adobe Dam 
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SKUNK CREEK HEC-2 
p.29 

. 3 7  00 .82 0 0  0 0 0  072 ,000 0 0 0  129480 442.81 

,000211 480. 4 7 8 .  4 7 5 .  2 0 0 .OO 660.19 1101.04 

a FLOW DISTRIBUTION FOR sEmo= 28621.00 CwsEL= 1305.28 

STA= 443. 1118 
PER Q= 100.0 

A 2777.1 
VEL= 8 

DEPTH= 4.2 

SECNO DEPTH CWSEL ClllWS WSELK EG HV 

Q QLOB QCH QROB ALOE! ACE ?+ROB 
TIME VLOB VCH VKOB XNL XNCH XNR 
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICON1 

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRRTIO = 

3470 ENCROACHMENT STATIONS= 950.0 1030.0 TYPE; 1 TARGET= 
ELENCL; 1312.00 ELENCR= 1311.00 
28817.000 4.61 1305.31 00 .OO 1305.68 .36 

PAGE 44 

HL OLOSS L-BANK ELEY 
VOL TWA R-BANK ELEV 
WTN ELMIN SSTA 
CORM TOPWID ENDST 

FLOW DISTRIBUTION FOR SECNO= 28817.00 CWSEL:: 1305.31 

STA= 950. 1047 
PER 0= 100.0 

'SECNO 28818.000 

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = 1 . 8 3  

PLOW DISTRIBUTION FOR SECNO= 2881800 CWSEL= 1305.62 

STA= 910. 1029 
PER Q= 100.0 
AREA= 523.2 
VEL= 3.3 

DEPTH= 6.6 

19DEC00 10:57:13 PAGE 45 

SECNO DEPTH CWSEL CRIWS WSOLK EG IlV HL OLOSS L-BANK ELEY 

Q QLOB QCH QROB ALOE ACH AROB VOL TWA R-BANK ELEY 
TIME VLOB VCH "ROB XNI. XNCH XNR WTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST 

a FLOW DISTRIBUTION FOR SECNO= 2R836.00 CWSEL:: 1305.64 

-- ---- 
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STA= 950. 1029 
PER Q= 100.0 
&REA= 521.5 

"EL= 3.3 
DEPTH. 6.6 

3301 HV CHANGED MORE THAN HVINS 

3685 20 TRIALS ATTEMPTED WSEL,CWSEL 
3693 PROBABLE MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 
28837.000 2.73 1305.63 1305.63 .OO 1306.74 1.11 0 0  .47 1310.40 

1730.0 - 0  1730.0 - 0  .O 204.5 - 0  61.6 20.5 1309.50 

FLOW DISTRIBIPI'ION FOR S E W =  28837.00 CWSEL= 1305.63 

STA= 943. 1068. 
PER Q= 100.0 
AREA= 204.5 

SECNO DEPTH CWSEL CRIWS WSELK EG HV XL OLOSS L-BANK ELEV 
Q QLOB OCH QROB ALOB ACH AROB VOL TWA R-BANK ELEV 
TIME VLOB VCH VROB XNL XNCH M R  WTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT COKAR TOPWID ENDST 

0 3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRRTIO = .28 

FLOW DISTRIBmION FOR SECNO= 29140.00 CWSEL= 1307.79 

STA= 952. 1063 
PER Q= 100.0 
AREA= 263.5 
VEL= 6.6 

DEPTH= 2.6 

3302 WI\RNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRRTIO = 2.37 

FLOW DISTRIBUTION FOR SECNO; 29371.00 CWSEL= 1310.60 

STA= 941. 1071 
PER O= 100.0 

CCHV- 3 0 0  CEHV= ,500 
'SECNO 29548.000 

a 3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRnTlO = 4.06 
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SKUNK CREEK HEC-2 
p.31 

a 19DEC00 10:57:13 PAGE 47 

SECNO DEPTH CWSEL CRIWS WSELK EG IlV XL GLOSS L-BANK ELEV 

Q QLOB QCH QROB ALOB ACH AROB VOL TWA R-BANK ELEV 

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

SLOPE XLOBL XLCfl XLOBR ITRIAL IDC ICONT CORAR TOI'WID ENDSC 

3470 ENCROACHMENT STATIONS- 961.8 1034.1 TYPE= 1 TARGET= 68.300 
ELENCL; 1315.66 ELENCR= 1715.66 

3495 OVERBRNX AREA ASSUMED NON-EFFECTIVE, ELLEA; 1315.66 ELREA= 1312.00 

FLOW DISTRIBmION FOR SECNO= 29148.00 CWSEL- 1310.63 

STA= 966. 1021 
PER Q= lo0 0 

IIREII= 324.2 
VEL= 5.3 

DEPTH= 5.9 

SPECIAL BRIDGE 

SB XK XKOR COFQ RDLEN BWC UWP BAREA SS ELCHU ELCHD 
1.25 1.56 2.90 .OO 56.00 4.00 300.00 .OO 1304.71 1304.70 

'SEW0 29626.000 
PRESSURE FLOW 

EGPRS EGLWC H3 QWElR QPR BAREA TRAPEZOID ELLC ELTRD WEIRLN 
AREA 

1311.43 1311.15 .11 0. 1730 300. 316. 1310.79 1315.65 0. 

3470 ENCROACHMENT STATIONS= 965.8 1034.1 TYPE- 1 TIIRGET; 68.300 
ELENCL; 1315.66 ELENCR= 1115.66 

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA= 1365.60 ELREA= 1315.60 

1 
19DEC00 10:57:13 PAGE 48 

SPCNO nPPTA CWSEL CRIWS WSELK EG HV HL OLOSS L-B&NK ELEY - - ~  -~~ 

Q QLOB QCH QROB ALOB RCH AROB VOL TWA R-BANK ELEY 

TIME "LOB VCH VROW XNL XNCH XNR WTN ELMIN SSTA 

SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT COKAR TOLiWID ENDST 

FLOW DISTRIBUTION FOR SECNO= 29626.00 CWSEL- 1311.06 

ST&= 966. 1022. 
PER Q= 100.0 
AREA= 353.8 

"EL= 4.9 
DEPTH= 6.3 
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SKUNK CREEK HEC-2 
"32 

• FLOW DISTRIBUTION FOR SECNO. 29639.00 CWSEL= 1311.12 

STA= 970. 1028 
PER Q= 100.0 
AREA= 370.8 
VEL= 4.7 

3301 HV CHANGED MORE THAN HVINS 

3685 20 TRIALS RTTEMPTED WSEL,CWSEL 
?69? PROBABLE MINIMUM SPECIFIC ENERGY -~~~ ~~ ~ 

3720 CRITICAL DEPTH ASSUMED 
29640.000 2.59 1313.29 1313.29 .OO 1314.59 1.30 .00 .77 1316.00 

7 7 2 "  0 0 l,?nn . D  . O  189.3 - 0  71.5 22.3 1316.00 

FLOW DISTRIBLTION FOR SECNO= 29640.00 CWSEL= 1313.29 

STA= 946. 1020 
PER Q= 100.0 
AREA= 189.3 
"EL= 9.1 

DEPTH= 2.6 

1 
19DEC00 10:57:13 PAGE 49 

SECNO DEPTH CWSEL CRlWS WSELK EG HV HL OLOSS L-BANK ELEV 

Q QLOB QCH QROB ALOB ACH AROB VOL TWA R-BANK ELEV 

TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA 

SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST 

3301 HV CHANGED MORE THAN W I N S  

FLOW OISTRIBGTION FOR SECNO= 29753.00 CWSEL; 131461 

STA= 946. 1060 
PER Q= 100.0 

FLOW DISTRIBUTION FOR SECNO= 2990800 CWSELz 1314.92 

STA= 912. 1050. 
PER Q= 100.0 
AREA= 338.2 
VEL= 5.1 

DEPTH= 3.7 
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PACE 50 

E P m O  OIlPTX CWSEL CRIWS WSELK EG XV HL OLOSS L-BAUK E L N  - - ~  -~~ 

Q QLOB QCH QROB ALOB ACH AROB VOL TWA R-BANK ELEV 

TIME VLOB VCH "ROB XNL XNCH XNR WTN ELMIN SSTR 

SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST 

FLOW DISTRIBUTION FOR SECNO; 30136.00 CWSEL= 1315.57 

STAS 948. 1048. 
PER Q- 100.0 
AREA= 272.7 

FLOW DISTRIBUTION FOR SECNO= 30392.00 CWSEL= 1316.15 

STA; 962. 1068 
PER Q= 100.0 

'SECNO 30628.000 
30628.000 4.43 1317.33 .OO 0 0  1317.82 .49 .57 .02 1320.00 

1730.0 .O 1730.0 .O .O 307.1 0 78.2 24.2 1320.00 
.47 -00 5.63 00 ,000 0 2 8  ,000 ,000 131290 960.65 

,001896 230. 236. 240. 2 0 0 .OO 78.71 1039.35 

FLOW DISTRIBUTION FOR SECNO= 30628.00 CWSEL= 1317.33 

STA= 961. 1045, 
PER Q= 100.0 

ARE&= 307.1 
VEL= 5.6 

DEPTH= 3.9 

'SECNO 30836.000 
30836.000 4.10 1317.70 0 0  0 0  1318.30 .GO .45 .03 1321.00 

1730.0 .0 1730.0 .O .O 278.0 0 79.6 24.6 1321.00 
.48 .OO 6.22 .OO -000 0 2 8  ,000 ,000 1313.60 961.68 

.On2505 195 208. 220. 2 0 0 .OO 75.53 1037.21 

1 
190EC00 10:57:13 PAGE 51 

SECNO DEPTH CWSEL CRIWS WSELK EG HY HL OLOSS L-BILVK ELEV 

Q QLOB QCH QROB Al.OB ACH AROB VOL TWA 
R-BANK ELEV 

TIME VLOB VCH "ROB XNL XNCH XNR WTN ELMIN SSTA 

SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST 

PLOW DISTRIBWCION FOR SECNO= 30836.00 CWSEL. 1317.70 

STA= 962. 1043 
PER Q= 100.0 
AREA= 278.0 
VEL= 6.2 

DEPTX= 3.7 
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SKUNK CREEK HEC-2 
p.34 

4 9  -00 5.79 0 0  0 0 0  0 2 8  .OOO 0 0 0  1313.00 964.04 

,002052 120. 125. 130. 2 0 0 .OO 7'7.86 1041.89 

FLOW DISTRIBUTION FOR SECNO; 30961.00 CWSEL= 1318.07 

STA= 964. 1045 
PER 0= 100.0 

FLOW DISTRIBUTION FOR SECNO= 31271.00 CWSEL= 1318.71 

STA= 961. 1045 
PER Q= 100.0 
m E A =  309.8 
"EL= 5.6 

DEPTH= 4.0 

1 
19DEC00 10:57:13 PAGE 52 

SECNO DEPTH CWSEL CRIWS WSELK EG E N  HL OLOSS L-BANK ELEV 
Q QLOB QCX QROB ALOE ACH AROB VOL TWR R-BANK ELEV 

TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST 

FLOW DISTRIBUTION FOR SECNO= 31582.00 CWSEL= 1319.30 

STA; 971. 1058 
PER Q= 100.0 
m E A =  264.7 
VEL= 6.5 

DEPTH= 3.4 

C C W =  3 0 0  CEHV= 5 0 0  
'SECNO 31687.000 

3301 HV CHANGED MORE THAN HVINS 

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE. ELLE:A= 1321.81 ELREA= 1321.91 

PLOW DISTRIBUTION FOR SECNO= 31687.00 CWSEL= 1319.22 

STA= 964. 1020 
PER Q= 100.0 

AREA= 190.6 

SPECIAL BRIDGE 

5227 DOWNSTREW ELEV IS 1318.17 , NOT 1319.22 HYDRAULIC JUMP OCCmS DWNSTREM ( I F  LOW FLOW CONTROLS) 

SB XK KKOR COFQ RDLEN BWC BWP BAREA SS ELCHU ELCIID 
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'SEMO 32163.000 

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = 1.45 

19DEC00 10:57:13 PAGE 53 

SECNO DEPTH CWSEL CRlWS WSELK EG HV HL OLOSS L - B M K  ELEV 
Q QLOB QCH QROB ALOB ACH AROB VOL TWA R-BANK ELEV 
TIME VLOB VCH "ROB XNL XNCH XNR WTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST 

CLASS B LOW FLOW 

3420 BRIDGE W.S= 1319.75 BRIDGE VELOCITY= 10.30 CALCWTED CHANNEL AREA= 130. 

EGPRS EGLWC H3 QWEIR QLOW BAREA TRAPEZOID ELLC ELTRD WEIRLN 
AREA 

.OO 1322.31 -00 0. 1730. 300. 311. 1323 3 0  1331.53 0. 

3470 ENCROACHMENT STATIONS= 969.0 1025.2 TYPE= 1 TIIRGET; 56.200 
ELENCL= 1331.53 ELENCR= 1332.30 

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA= 1324.30 ELREA= 1332.30 

FLOW DISTRIBUTION FOR SECNO= 32163.00 CWSEL- 1321.55 

STA= 969. 1025 
PER Q= 1000 
AREA= 240.3 
VEL= 7.2 

DEPTH= 4.3 

FLOW DISTRIBmION POR SECNO= 32173.00 CWSEL; 1321.96 

STA= 969. 1031 
PER Q= 100.0 
AREA= 291.4 
VEL= 5.9 

DEPTH- 4.7 

1 
19DEC00 10:57:13 PAGE 54 

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

Q QLOB QCH QROB ALOB ACLi AROB VOL TWR R-BANK ELEV 
TIME "LOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOSR ITRIAL IDC ICONT CORAR TOPWID ENDSI 

CCHV= ,100 CEHV= 3 0 0  
'SECNO 32174.000 

3301 HV CHANGED MORE THAN HVlNS 

3685 20 TRIALS ATTEMPTED WSEL,CWSEL 
3693 PROBABLE MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 
32174.000 3.14 1323.24 1323.24 0 0  1324.80 l.5G 0 0  3 0  132710 
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SKUNK CREEK HEC-2 
p.36 

8 7 . 6  26 .7  1 3 2 7 . 0 0  
0 0 0  1320.10  9 7 3 . 0 6  

0 0  55.99 1 0 2 9  0 4  

1 1 3 0 . 0  . 0  1 7 3 0 . 0  .O 
.54  0 0  1 0 . 0 2  0 0  

.009115 1. 1. 1. 

FLOW DISTRIBUTION FOR SECNO= 3 2 1 7 4 . 0 0  

STA= 973.  1 0 2 9 .  
PER Q= 1 0 0 . 0  
AREA= 1 7 2 . 6  
VEL= 1 0 . 0  

DEPTH= 3 . 1  

*SECNO 32240.000  
3685 2 0  TRIALS ATTEMPTED WSEL,CWSEL 
3 6 9 3  PROBABLE MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

3 4 9 5  OVERBANK AREA ASSUMED NON-EFFECTIVE, 

FLOW DISTRIBUTION FOR SECNO= 3 2 2 4 0 . 0 0  

ST&= 9 6 9 .  1 0 4 7 .  
PER Q= 1 0 0 . 0  
AREA= 1 8 6 . 9  

PAGE 5 5  

SECNO DEPTH CWSEL CRlWS 
Q QLOB QCH QROB 

WSELK EG W 
ALOB ACH AROB 
XNL XNCH XNR 
ITRIAL IDC ICONT 

HL OLOSS L-BANK ELEV 
VOL TWA R-BANK ELEV 
WTN ELMIN SSTA 
CORAR TOPWID ENDST 

TIME VLOB VCH VROB 
SLOPE XLOBL XLCH XLOBR 

*SECNO 3 2 4 7 6 . 0 0 0  
7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE. 

FLOW DISTRIBUTION FOR SEWO= 3 2 4 7 6 . 0 0  CWSEL- 1 3 2 5 . 3 5  

STA= 9 6 8 .  1043 
PER Q= 1 0 0 . 0  
AREA= 1 8 4 . 9  

"EL= 9 . 4  
DEPTX= 2 . 7  

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA= 1332 .OO ELREA; 

FLOW DISTRIBUTION FOR SECNO. 3 2 5 1 8 . 0 0  CWSEL; 1325.71  
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SKUNK ('REEK HEC-2 
p.37 

STA= 963.  1 0 4 2 .  
PER 0= 1 0 0 . 0  

19DEC00 1 0 : 5 7 ; 1 3  PAGE 56 

SECNO DEPTH CWSEL CRIWS WSELK EG HY HL OLOSS L-BANK ELEV 
0 QLOB QCH QROB RLOB ACH AROB VOL TWA R-BANK ELEV 

TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA 

SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR 'TOPWID ENDST 

*SECNO 3 2 6 1 5 . 0 0 0  
3685 2 0  TRIALS ATTEMPTED WSEL,CWSEL 
3693 PROBABLE MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

FLOW DISTRIBUTION FOR SECNO= 3 2 6 1 5 . 0 0  CWSEL; 1 3 2 7 . 9 7  

STA= 962.  1 0 3 6  
PER Q= 1 0 0 . 0  
AREA= 1 7 9 . 2  
VEL= 9 . 7  

DEPTH= 2 . 9  

*SECNO 3 2 7 2 8 . 0 0 0  
3280 CROSS SECTION 32728.00  EXTENDED 20 FEE? 

3 3 0 1  W CHANGED MORE THAN WINS 

a 3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RIUYGE. -TI0 = 3 . 1 8  

FLOW DISTRIBUTION FOR SEWO= 32728.00  CWSEL= 1 3 3 0 . 1 9  

STA= 8 3 9 .  939 .  1 0 4 4 .  
PER Q= .3 9 9 . 7  
AREA= 20.2  4 4 0 . 2  

SERYO DEPTH CWSEL CRlWS WSELK EG XV HL OLOSS L-BPNK ELEV 
Q QLOB QCH QROB ALOB ACH AROB VOL TWA R-BNUK ELEV 
TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST 

'SECNO 32974.000  

3470 ENCROACHMENT STATIONS= . O  1 0 3 1 . 0  TYPE= 1 TARGET- 1 0 3 4 . 9 9 9  

FLOW DISTRIBUTION FOR SECNO= 3 2 9 7 4 . 0 0  CWSELr 1 3 3 1 . 0 3  
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SKUNK CREEK HEC-2 
p.38 

PER Q- 1 0 0 . 0  
AREA= 4 1 3 . 6  

- 
CCHV= 600 CEHV= , 8 0 0  
'SECNO 33108.000  

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA= 1 3 3 0 . 0 0  ELRE&= 1 3 3 4 . 0 0  

FLOW DISTRIBUTION FOR S E M O =  3 3 1 0 8 . 0 0  CWSEL= 1 3 3 1 . 5 6  

STA= 8 0 4 .  908 .  1 0 1 8 .  
PER Q= 2 . 4  9 7 . 6  
AREA= 8 0 . 9  473 .0  

3 3 0 1  HV CHANGED MORE THAN HVINS 

1 
19DEC00 1 0 : 5 7 : 1 3  PAGE 5 8  

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

Q QLOB QCH QROB ALOE ACH AROB VOL TWA R-BANK ELEV 
TIME "LOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA - - 

SLOPE XLOBL XLCH XLOBA ITRIAL IDC ICONT CORILR TOPWlD ENDST 

3685 2 0  TRIALS ATTEMPTED WSEL,CWSEL 
3693 PROBABLE MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA; 1 3 4 0 . 0 0  ELREA= 1 3 4 0 . 0 0  

FLOW DISTRIBWION FOR SEMO= 3 3 6 9 9 . 0 0  CWSEL= 1 3 3 4 . 6 1  

STA= 975.  1 0 3 0  
PER O= 1 0 0 . 0  

'SECNO 3 4 0 1 8 . 0 0 0  

3301 HV CXRNGED MORE THAN HVINS 

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KPATIO = 2 . 9 6  

3 4 9 5  OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA= 1 3 4 2 . 0 0  ELREA- 1 3 4 2 . 0 0  

FLOW DISTRIBUTION FOR SECNO= 34l178.00 CWSEL- 1 3 3 7 . 8 4  
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SKUNK CREEK HEC-2 
p.39 

VEL= 4.9 
DEPTH= 5.7 

PAGE 19 

~~~,*~+*.,*,.....~*....*..~~...~..~~. 
HEC-2 WATER SURFACE PROFILES 

THIS RUN EXECUTED 191>ECOO 10:57:13 

Version 4.6.2; May 1991 
,.*.*.*...****,** "**"+*********,***** 

NOTE- ASTERISK ( ' I  AT LEFT OF CROSS-SECTION NLMBER INDICATES MESSAGE IN S W Y  OF ERRORS LIST 

EXISTING CONDITIONS 

SUMMARY PRINTOUT 

SECNO DEPTH VCH K*XNCH Q CWSEL K'CXSL ELMIN 

SECNO DEPTH VCH TOPWID AREA CWSEL K'CHSL 

1305.58 1299.93 
1302.01 -1299.93 

1305.60 0 0  

1102.01 0 0  

1305.38 2900.02 
1303.29 2900.02 
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SKUNK CREEK HEC-2 
p.40 

PAGE 6 1  

SECNO DEPTH VCH 

* 29640.000 3 . 3 9  1 0 . 4 7  
29640.000 2 . 5 9  9 . 1 4  

K'XNCH Q CWSEL K*CHSL ELMIN 

Hoskin Engineering Consultants, Inc. 
DEl Professional Services 

June 2001 
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SKUNK CItE1:K HEC-2 
p.41 

1 
19DEC00 10:57:13 PAGE 62 

SECNO DEPTH VCH TOPWID AREA 10*KS K'XNCH 0 CWSEL K'CHSL ELMIN 

19DEC00 10:57:13 PAGE 63 

a EXISTING CONDITIONS 

SECNO FRCH Q CLSTA B W DEPTH VEXR YEXT 
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p.42 

PAGE 64 

SECNO FRCH Q BW DEPTH VEXR VEXT 

PAGE 65 

SECNO FRCH Q CLSTA BW DEPTH VEXR VEXT 

floskin Engineering Consultants, Inc. 
DEl Pro@.~sionul Service;, 

June 2001 
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PAGE 6 6  

PAGE 67 

SECNO FRCH Q CLSTA B W DEPTH VEXR 

.OO . 0 1  8 . 8 4  .OO 

.OO .01 8 . 8 4  0 0  

VEXT 

. o o  

. o o  

EXISTING CONDITIONS 

SUMMARY PRINTOUT TABLE 1 5 0  

SECNO XLCH ELTRD 
0 1 K  

ELLC ELMIN Q CWSEL CRIWS EG I O l K S  VCH AREA 

Hoskin Engineering Con.sultants, Inc. 
DEI Professional Services 

June 2001 
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SKIJNK CREEK HEC-2 
p.44 

1295.61 1285.80 2268.00 1 2 8 7 . 8 7  0 0  1289.19 213.13 9 . 2 2  246.03 

19DECO0 10:57:13 PAGE 6 8  

SECNO XLCH ELTRD ELLC ELMIN Q CWSEL CRIWS EG lO*XS VCH AREA 
O l K  
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PAGE 69 

SECNO 
.01K 

XLCH ELTRD ELLC ELMIN Q CWSEL CRIWS EG VCH 

Hoskin Engineering Consultants, Inc. 
DEI Professional Services 

June ZOO1 
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SKUNK CREEK HEC-2 
p.47 

34-14 3.92 460.39 

PAGE 70 

SECNO XLCX ELTRD 
.01K 

ELLC ELMIN CWSEL CRIWS EG 10'KS VCH AREA 

PAGE 71 

EXISTING CONDITIONS 

SUMMARY PRINTOUT TABLE 150 

S E M O  Q CWSEL DIPWSX 

.oo 

.00 

1.51 
.13 

-79 
1.40 

.90 

.66 

5 9  
.97 

1.06 
2.06 

1.56 
1.52 

2.39 
3.00 

2.88 
2.26 

2.74 
1.86 

- 5 3  
.34 

1 9  
.08 

.02 
0 1  

DIFKWS TOPWID XLCH 

.on 

.oo 

108.00 
108.00 

57.00 
57.00 

148.00 
148.00 

199.00 
199.00 

273.00 
273.00 

288.00 

288.00 

199.00 
199.00 

142.00 
L42.00 

317.00 
117.00 

211.00 
211.00 

1 0 0  
1 0 0  

15.00 
15.00 
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SKUNK CREEK HEC-2 
p.48 

PAGE 72 

SECNO Q CWSEL DIFKWS XLCH 

214.00 
214.00 

PAGE 73 

S E W 0  Q CWSEL DIPWSP DIFWSX 
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PAGE 74 

SECNO Q CWSEL DIFWSP DIFWSX DIPKWS TOPWID XLCH 

I 1 
19DEC00 10 :57 :1J  PAGE 7 5  
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-- 1 Arrowhead Lakes Volume .- Analvsis 
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Summary Sheet for Arrowhead Lakes Volume Analysis 

Descriution 

Flow from the Adobe Dam Emergency Spillway flows west along the north side of the Loop 101 
Freeway, and enters the Arrowhead Lakes subdivision, located north and west of the intersection of 
Beardsley Road and 51" Avenue. Arrowhead Lakes subdivision contains a system of lakes at 
differing water surface elevations. During a significant flooding event, flow into the lakes system 
will ultimately outfall to the box culvert outlet structure at 55"' Avenue and Beardsley Road. The 
outlet structure consists of 6-4'x101 concrete box culverts, and a masonry wall along the top of the 
box culverts which connects to the masonry wall surrounding the subdivision. Ponding can therefore 
occur within the lakes system, providing flow attenuation through the subdivision. Hydraulic 
analysis of the outlet structure is included in Section 2 of Appendix D of this report. 

Method ofAnalvsis 

A TR-20 model from Arrowhead Ranch Development, Specific Area Plan, Storm Drainage Plan, by 
Dibble and Associates, Inc., April 20, 1992, was used to determine the rating curves for each of the 
lakes. A copy of the TR-20 model is included in Appendix B of this report. The rating curves for 
the individual lakes were summed, to create one stage-storage rating curve for the entire lakes 
system. 

The resulting combined stage-storage curve data was used in the HEC-1 model. 
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Adobe Dam Spillway Delineation Study 
Arrowhead Lakes Stage-Storage Summary 

Notes: (1) WS Elev and Storage data from Arrowhead Ranch Development, Specific Area 
Plan, Storm Drainage Plan, by Dibble and Associates, April 20, 1992. 
(2) Storage volumes in lower-right comer of table are extrapolated from the last 
incremental storage volume increase shown in Storm Drainage Plan. 

WS Elev 
1290.0 
1290.5 
1291.0 
1291.5 
1292.0 
1292.5 
1293.0 
1293.5 
1294.0 
1294.5 
1295.0 
1295.5 
1296.0 
1296.5 
1297.0 
1297.5 
1298.0 

Total 
0.0 

18.4 
37.0 
55.6 
74.4 

123.7 
173.4 
223.3 
273.7 
346.4 
419.6 
493.1 
567.1 
641.2 
715.5 
790.1 
864.8 

Storage (AF) 
Sed Basin 1 Lake 2 Lake 3 Lake 4 Lake 5 

0.0 
18.4 
37.0 
55.6 

0.0 0.0 74.4 
11.8 18.7 93.2 
23.7 37.5 112.2 
35.7 56.4 131.2 

0.0 0.0 47.9 75.5 150.3 
5.8 16.4 60.2 94.6 

11.6 33.1 72.6 113.8 
17.5 49.8 85.1 133.1 
23.4 66.8 97.7 152.5 

169.4 
188.5 
207.6 
226.7 

29.3 83.9 
35.3 101.1 
41.3 118.6 
47.3 136.2 

110.3 171.9 245.8 
122.9 191.3 264.9 
135.5 210.7 284.0 
148.1 230.1 303.1 



Adobe Dam Spillway Delineation Study 
Arrowhead Lakes 2- 5 
Volume vs. Elevation 

Elevation (ft) 



(0 
.\ do. I 



Bridge 1.D 
1 
2 
3 
4 
5 
6 
7 
8 
9 

Adobe Dam Spillway Delineation Study 
Arrowhead Lakes Weir S~lmmary 

Roadway Structure ( I )  I L1 (ft) L2 (ft) Side Slopes (I-1:V) Weir Elev 
Melinda Lane Sed Basin 11 91.5 139.0 1.25:l 1288.00 

Arrowhead Lakes Drive 
Arrowhead Lakes Drive 

Tonopah Drive 
55th Avenue 

Lone Cactus Drive 
Arrowhead Lakes Drive 

54th Avenue 
Tonopah Drive 

Lake 2 
Lake 2 
Lake 5 
Lake 5 
Lake 3 
Lake 2 
Lake 4 
Lake 4 

HW Elev 100-Yr WSEI 
1294.00 1297.09 
1290.00 1293.11 
1292.00 1295.07 
1290.00 1293.11 
1290.00 1293.1 1 
1290.00 1293.11 
1292.00 1295.11 
1290.00 1293.11 
1292.00 1295.11 

Notes: 
(1) Structure from Arrowhead Ranch Development, Specrfic Area Plan, Srorm Drolnage Plan, by Dibble and Associates, April 20, 1992. 
(2) Bridge I.D., Weir Length, and elevations from Arrowhead Ranch Lakes Area Bridge No. I through Bridge No. 9 ,  Royden Engineering 
Co., February 22, 1985. 
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Summary Sheet for HEC-1 Analysis 

A hydrology model was developed for the study are using the Corps' HEC-1 model. This model was 
primarily created to model flow attenuation through the Arrowhead Lakes subdivision, and to track 
flow splits throughout the study area. 

Assumptions 

No channel routing was used in the HEC-I model, as the corresponding losses were not 
ultimately modeled in HEC-RAS. 
Reservoir storage routing was used to represent ponding within the Arrowhead Lakes 
subdivision. 

Method o f  Analvsis 

Inflow hydrographs were created using the Probable Maximum Flood hydrograph from the US Army 
Corps Design Memorandum No. 3 for Adobe Dam, April 1979, a copy of which follows this 
summary. Flow splits throughout the study were modeled as flow diverts, based upon hydraulic 
analysis at each flow split location. A HEC-I model schematic (Figure G-I), and the HEC-I model 
output are both included in this appendix. 

Ponding within the Arrowhead Lakes subdivision provides approximately 270 cfs of flow 
attenuation, however the non-attenuated values were used in the HEC-RAS modeling due to the 
relatively small magnitude of flow attenuation. 
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NEW RIVER & ADOSE PHOENIX CITY DAl@ STREAMS. ARIZONA 

A SMALL PERCENTAGE OF FLOWS IN ZXCESS OF P9OBABLE MAXIMUM FLOOD 
80,030cfs WILL FLOW NORTti  OF BEARDSLEY R O A D  

APPENDIX I F IGURE 8 



Suit. ZOO 
Phomir. 85003-1136 

HEC-1 SCHEMATIC 
Tar. (602) 252-8384 
F- (602) 252-888s 



HEC- 1 
P. 1 

l.l+*.****.**~*"*.*..~..,.**.~.~~~~.~~~~. ,~**.*.**.**.*.**..,,*.~....*...~.~~..~ 

FLOOD HYDROGRAPH PACKAGE (HEC-11 U.S.  ARMY CORPS OF ENGINEERS 
JUN 1998 IIYDROI.OGIC ENGINEERING CENTER * 

VERSION 4.1 009 SECOND STREET 
DAVIS. CALIFORNIA 95616 

1 RUN DATE 13MARO1 TIME 18:05:46 (916) 716-1104 

* * , , , ~ . ~ ~ ~ ~ * ~ ~ * + . , * * * . . . ~ . . ~ ~ ~ ~ ~ ~ ~ * ~ ~  " * * *  ,~~,,~,**,,.*,,* ",..*.....~*.~*..~~~k~~ 

X X XXXXXXX XXXXX X 
X X X  X X XX 

X X X  X X 
XXXXXXX XXXX X XXXXh X 
X X X  X X 
X X X  X X X 
X X XXXXXXX XXXXX XXX 

TXlS PROGRRM REPLACES ALL PREVIOUS VERSIONS OF HEC-l KNOWN AS HECl [JAN 731,  XECIGS, HEClDB. AND 
HECIKW. 

THE DEFINITIONS OF VARIABLES R T I M P  AND -RTIOR- HAVE CHANGE11 FROM THOSE USED WITH THE 1973-STYLE 
INPUT STRUCTURE. 

THE DEFINITION OF -AMSKK- ON RM-CARD WAS CHANGED WITH REVISIONS DATED 28 SEP 81. THIS IS THE 
FORTRPXI? VERSION 

NEW OPTIONS: DiiMBREAK OUTFLOW SUBMERGENCE , SINGLE EVENT DAMAGE CALCULATION, DSS:WRITE STAGE 
FREQUENCY, 

DSS;READ TIME SERIES AT DESIREll CAl,CUI,ATlON INTERVAL LOSS RATE:GREEN AND M P T  INFILTRATION 
KINEMATIC WAVE: NEW FINITE DIFFERENCE ALGORITHM 

1 H E C ~ l  INPUT 
PAGE 1 

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

1 ID AUOBE DAM SPILLWAY DELINEATION STUDY 
2 ID FCD 98-32 
3 ID PREPARED BY XOSKIN ENGINEERING CONSULTRNTS, INC 
4 ID HEC JOB NO. 990006 02 

T" .. 
6 ID PILENAME: iiO . DAT 
7 ID DATE: 3 1201 
8 ID 
9 ID SKUNK CREEK WATERSHED - FUTURE CONDITIONS 
10 ID 100-YEAR STORM, FULL SPILLWAY FLOW 
11 ID 

14 KX ILD-E 
15 KM ADOBE DiiM EMERGENCY SPILLWAY HYDROGRAPH FOR 'THE PROBABLE MAXIMUM FLOOD 
16 KM BASED ON GRAPH FROM USACB 

24 KK I)IV1 
2 5 KM PLOW SPLIT ilT LOOP 101 I'REEWAY; 
2 6 KM DlVl = WEST TO ARROWHEAD LAKES SUBDIVISION 
27 KM LPlOl = SOUTH ACROSS FREEWAY 

Adobe Dam 
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June 2001 



3 1  KK DIV2  
3 2  KM FLOW S P L I T  AT 5 1 S T  RYE AND BEARDSLEY RD NORTI1 OF  FREEWAY; 
3 3 KM D I V 2  = WEST TO ARROWHEAD LAKES SLlBDI ' l ISICN 
14  KM AVESI = SOUlH ON 5lST AVE 
1 5  DT AVE51 
3 6 D I  0 3 2 0 0  6 3 0 0  9 2 0 0  
3 7 DQ 0 6 0 0  1 4 0 0  2 2 0 0  

3 8 K K  DIV3 
3 9 KM FLOW S P L I T  AT 5 l S T  AVE PhlD BEARDSLEY KD NORTH OF FREEWAY; 
4 0  KM D I Y 3  = WEST TO ARROWHERD LAKES SUBDIVISION 
4 1  KM BDSLYl = WEW AI.ONG BEARDSLEY RD 
4 2  DT BDSLYI 
4 3  D I  0 2 6 0 0  4 9 0 0  7 0 0 0  
4 4  DQ 0 1300 2 3 0 0  3300 

1 H E C l  INPUT 
PAGE 2 

L I N E  10 . . .  l . . .  1 0  

4 5  KK RLAKE 
4 6  KM ROUTE D I V 3  THROUGH LAKES WITHIN ARROWHEAE LAKES SUBDIVISION 
4 7  RS 1 ELEV 1 2 8 8 . 5  
4 R  SV 0 3 7 1 4 . 7  2 9 . 6  4 1 . 4  5 9 . 4  8 4 . 3  1 2 3 . 7  2 2 3 . 3  3 4 0 . 6  

K K  DIV4  
KM S P L I T  FLOW AT ARROWHEAE LAKES OUTLET STRUCTURE; 
KM D I V 4  = E X I T S  RRROWHEAE LAKES SUBDIVISION THROUGH 
KM 6 - 4 ' X I O ' C B C  UNDER BEARDSLEY RD 
KM WEIR = E X I T S  ARROWHEAD LAKES SUBDIVISION BY WEIRING OVER ROAD AT NORTHWEST 
KM CORNER OF  LAKE IMMEDIATELY NORTH O F  OIlTLET STRUCTURE 

KK C 0 - 1  
KM COMBINE FLOW I N  EEARDSLEY RD AT 55TH RVE AND 
KM i'l,OW FROM ARROWHERD LAKES OUTLET STRUCTURE BOX CULVE:RTS 
HC 2 

7 0  KK D I V 5  
7 1  KM FLOW SPLIT AT AKROWHEAE LAKES OUTLET STRUCTURE kND BEAKDSLY RD 
7 2  KM DIY5 = TOTAL FLOW I N  OUTLET STRUCTURE AT IiEARDSLEY RU 
7 3  KM BDSLYL = FLOW WEST I N  BEARDSLEY FROM OUTLST AT S ~ T H  AVE 
7 4  DT BDSLY2 

7 7  KK R T R l  
7 8  KM RETRIEVE FLOW WHICtl CROSSES LOOP 101 FREEWAY EAST OF 5 1 S T  AVE 
7 9  DR L P l O l  

8 0  KK KTRZ 
8 1  KM RETRIEVE FLOW I N  5 1 %  RYE FROM PLOW S P L I T  NORTH OF  LOOP 1 0 1  FREEWAY 
8 2  OR AVE51 

1 H E C - I  INPUT 
PAGE 3 

L I N E  I D  . . . . . . .  I . . . . . .  2 . . .  3.......4.......5.......6.......'7.......8.......9...... 1 0  
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83 KK C O ~ 3  
84 KM COMBINE FLOW FROM SlST AVE AND SOUTH SIDE OF LOOP I01 FR1:EWAY 
85 HC 2 

86 KK DIV6 
87 KM FLOW SPLIT AT ~ I S T  YVE AND LOOP 101 FREEWAY, SOUTH OF FREEWAY; 
88 KM DIV6 = WEST &LONG !;OWL-B SIDE OF FREEWAY TOWARDS 55Tii AVE 
89 KM 5lSTS = SOUTH ALONG 5lST AVE TO CARMEL PARK SUBDIVISION 

1 

PAGE 4 

LINE 

KK CO-4 
KM COMBINE FLOW FROM ARROWHEAD LAKES OUTLET STRUCTURE ,W FLOW RLONG 
KM SOUTH SIDE OF FREEWAY, AT NORTH END OF 55'CH AVENIIE CHANNEL 
HC 2 

KK DIV7 
KM FLOW OVERTOPPING SITH AVE C H m E L  BRNK NOaTH OF IJTOI'IA RD 
KM DIV7 = CAPACITY OF 5-4'xlO'CBC AT UTOPIA RD. CONTINili3S SOUTH IN CH-EL 
KM 55W = SOUTHNEST &CROSS UTOPIA RD 
D? S5W 

KK RTR6 
KM RETRIEVE FLOW IN 51ST AVE SOUTH OF LOOP 101 
DR 5lSTS 

KK AD-P 
KM PRINCIPAL SDILLWAY HYDROGRAPH 
IN 180 
BA 8.64 

HEC-l INPUT 

KK CO-6 
KM COMBINE FL04 AT CONFLUENCE OF SSTH AVE CIIANNEL AND SKUNK CREEK 
HC 2 

122 KK RTR7 
123 KM RETRIEVE FLOW HERDING SOUTHWEST FROM UTOPIA RD AND 55TH AVE CHANNEL 
124 Dii 55W 

125 Ki i  SC 
126 KM FLOW SPLIT AROUND BUILDING NORTH OF SKUNK CREEK AND FAST OF 191" AVE 
127 KM SC = SOUTH 'TO SKL7N!< CREEK 
128 KM 59 = WEST TO 59TX AvE 

132 KK CO-7 
133 KM COMBINE SKUNK CREEK FLOW AND FLOW INTO CREEK BETWEEN SITH AVE ZU4D 59TH AVE 
134 llC 2 
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HE(,'- 1 
p.4 

136 KM RETRIEVE FLOW WEST Or 51TH AYE 
137 DR 59 

138 KK C O ~ 8  
139 KM FLOW WEST OF 59-?H AVE REJOINS SKUNK CREEK AT 71ST AVE CHPNNEL 
140 HC: 2 

141 KK RTR5 
142 KM RETRIEVE FLOW IN BI'AROSLEY RD AT ARROWHEAD LAKES OWLET STRUCTURE 
143 DK BDSLY2 

144 KK BDSLY3 
145 KM WEIR INTO LOOP 101 FREEWRY EAST OF 59TH AVE 
146 KM BDSLY3 = WEST IN BEARDSLEY, STREET CRPRCITY IS 100 CFS 
147 KM FWYl = WEIR INTO FREEWAY EAST OF 59TH AVE 
148 DT FWYl 
149 Dl 0 500 800 2100 
150 DQ 0 400 700 2000 

151 KK RTR4 
152 KM RETRIEVE FLOW THROllGH SUBDIVISION WEST OF ARROWHEAD LAKES 
153 DK WEIR 

1 
PAGE 5 

1 

INPIPI' 
LINE 

NO. 

14 

HEC-1 INPWI 

LINE ~n . . .  1.......z.......3.......~.......5.......a.......~.......8.......9......10 

154 KK CO-2 
155 KM COMBINE FLOR IN BEAROSLEY RD WITH FLOW FROM 59TX RYE, 
156 KM THE COMBINEI) FLOW ENTERS LOOP 101 FREEWAY THROUGII 
157 KM WEST-BOUND ON-RAMP AT 59TH AVB 
158 HC 2 

165 Z Z  

SCHEMATIC DIAGRAM OF STREhM NETWORK 

IVi ROWING ( - - ~  > I  DIVERSION OR PUMP FLOW 

( .I CONNECTOR i < - - ~ i  RETURN OF DIVERTED OR PUMPED FLOW 

AD-E 

..-.-- ~> UDSLYl 

DIV3 
V 
v 

R W K E  

- - ~ - - ~ ~  WEIR 
DIV4 
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66  CO-I 

. 82 AVESI 
80 RTRZ 

143 < ~ - - ~ - -  BDSLY2 

141 RTKS 

113 < - - ~ ~ - -  WEIR 

1 5 1  RTR4 
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162 FWY..... . . . .  

( h . 1 )  RUNOFF ALSO COMPUTED AT TilIS LOCATION 
l+.,.,***~~* "".+**.,*....+*k*...*...**.. 

,*.***...**.*** ~~~ . . . * * . * . * . . * . . *~~++~~ 

* FLOOD HYDROGRAPH PACKILGE IIIEC~lJ * 
JUN 1998 

VERSION 4.1 

* RUNDATE 13MhR01 TIME 18:05:46 * 

U.S. ARMY CORPS OF ENGINEERS * 

ADOBE DhM SPIL1,WhY DEI INEATION STmY 
FCD 98-32 
PREPARED BY HOSKIN ENGINEERING CONSULTMTS, INC 
HEC JOB NO. 990006-02 

FILENME; hD. DAT 
DATE: 3-12-01 

SKUNK CREEK WATERSIIED - FUTURE CONDITIONS 
100-YEAR STORM. FULL SPILLWAY FLOW 

OUTPUT CONTROl, VARIABLES 
IPRNT 3 PRINT CONTROL 
I P L O l  0 PLOT CONTROL 
QSCAL 0. HYDROGRAPH PLOT SCALE 

HYDROGRAPH TIME DATA 
NMIN 60 MINUTES IN COMPUTATION INTERVAI 
IDATE 7AUG 0 STARTING DATE 
ITlME 1200 STARTING TIME 

NQ 140 NUMBER OF HYDROGRnPH ORDINATES 
NDDATE 13AUG 0 ENDING DATE 
NDTIME 0700 ENDING TIME 
ICENT 19 CENTURY MllRK 

COMPUTATION INTERVAL 1.00 HOURS 
TOTAL TIME BASE 139.00 HOURS 

ENGLISH UNITS 
DRAINAGE ARE.& SQUmE MILES 
PRECIPITATION DliPTH INCHES 
LENGTH. ELEVATION FEET 
FLOW CUBIC FEET PER SECOND 
STORAGE VOLUME ACRE FEET 
SIIRFACE AREA ACRES - ~~ ~ ~~ 

TEMPERATURE DEGRZES FAHRENHEIT 

* * *  *,+ 11. I * .  * f .  * * *  * t t  + t i  t f *  .,* f * .  * I f  * * *  .** * / *  t i *  + + I  .*. ..* **t **. if* f.. **1 * * *  .** + + I  

.** .** + * *  * * *  * * *  *.. 

,**,.**,*.~..* 
ADODE D M  EMERGENCY SPILLWAY HYDROGRAPII FOR THE PRORABIiE MAXIMUM FLOOD 
BASfiD ON GRAPH FROM USACE 

17 IN TIME DATA FOR INPUT TIME SERIES 
JXMIN 180 TIME INTERVAL IN MINUTES 
JXDATE 7AUG 0 STARTING DATE 
JXTIME 1200 STARTING TIME 

SUBBASIN RUNOFF DATA 

18 DA SUBBASIN CIIARhCTERISTICS 

-- -- -- 
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PEAK FLOW TIME ~ I M U M  AVERAGE FLOW 
6-HR 24~HR 72~iiR 139.00~HR 

i (CFSI lHR1 
iCFS1 

+ 9620. 18.00 9516. 8248. 5380 3162 
(INCHES1 10.240 35.501 69.467 78.826 
(AC- FT1 4719. 16359. 32010. 36323. 

CUMULATIVE AREA = 8.64 SQ MI 

******.*..*.** 

24 KK * DIVl * 

****",**.**.** 
I'LOW SPLIT AT LOOP 101 FREEWAY; 
UIVl = WEST TO ABROWHENI LAKES SUBDIVISION 
IIPIOl = SOUTH ACROSS FREEWAY 

DT DIVERSION 
ISTiiO LPlOl DIVERSION HYDROGRAPH IDENTIFICATION 

UI INFLOW 0 0  3200.00 6400.00 9600.00 

DQ DIVERTED FLOW 0 0  0 0  100.00 400.00 

.** 

DIVERSION HYDROGRAPX LPlOl 

PEAK FLOW TIME MRXIMUM AVERAGE FLOW 
6-HR 24-HR 72-HR 139.00-HR 

+ (CFS) (HRI 
(CFSl 

+ 402. 18.00 392. 273. 114. 19. 
(INCHES1 . 4 2 2  1.177 1.469 1.469 
IAC FT1 194. 542. 677. 677 

CIJMULA'I'IVE AREA = 8.64 SQ MI 

HYDROGRAPH AT STATION DIVl 

PEAK FLOW TIME MAXiMUM AVERAGE FLOW 
6-HR 24-HR 72~i'R 139.00-HR 

(At: FT1 4524. l'i817. 31334. 35646 

CUMULATIVE AREA = 8.64 SQ MI 

*+. * * *  **, * * +  if* I * .  I*" .** **. r * *  *.* I f f  . * f  * * *  .** + f *  f * .  * * *  +.* ..I ilf i l *  1,. * * *  * * *  * * *  * * *  .*. * * "  *.* .*. ..* 
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~...*....**~.~ 
,:LOW SPLIT AT 5lST AVE AND BERRDSLEY KD iiORTt1 OF FRI3EWAY; 
D I Y Z  = WEST TO ARROWllEAD LAKES SUBDIVISION 
AVE51 = SOUTH ON 51ST AVE 

DT DIVERSION 
ISTNl AVESI DIVERSION HYDROGRAPH IDENTIFICATION 

D I  INFLOW .OO 3200.00 6300.00 9200.00 

DO DIVERTED FLOW 0 0  600.00 1400.00 2200.00 

**. 

DIVERSION HYDROGRAPH nVE51 

PEAK FLOW TIME MAXIMUM AVERAGE FLOW 
6-HR 24-HR 72-HR 139.00-HR 

+ ICFSI IHR! 
ICFS! 

i 2205. 18.00 2179. 1062 1158. 670. 
IINCLIESI 2.345 83.014 14.917 16.712 
IAC FTI 1081 1693. 6892 7101. 

CUMULATIVE AREA = 8.64 SQ MI 

HYDROGRAPH AT STATION DIV2 

PEAK FLOW TIME MAXIMUM AVERAGE FLOW 
6-HR 24-HR 72~HR 139.00-HR 

+ ICFSl IHRI 
ICFSI 

r 7013. 18.00 6945 6112 4108. 2433. 
IINCIIESI 7 -473 26.310 53.042 60.646 
IAC FTI 3444. 12124. 24442. 27946. 

CUMllLATlVE AREA = 8.64 SO MI 

**, *.+ ,*. * * *  ,** 1.1 +.* .** * * *  * * *  *.* *.* * * *  I.. i*. ..* I * .  * * I  i r *  f." ."* * I *  f * ,  * * +  .+* ..* *.* 
*.* + * *  **, .*. ..* " * *  

,,...*...*.*** 

38 KK DIV3 . 
*.******+*.*.* 

,'LOW SPLIT AT 5lST AVE ?NO BERRDSLEY RD NORTH OF FREEWAY; 
I>IVI = WEST TO ARROWHEAD LAKES SUBDIYlSION 
IiDSLYl = WEST ALONG BEARDSLEY RD 

DT DIVERSION 
ISTAD BDSLYl DIVERSION IiYDROGRAPH IDENTIFICATION 

D I  INFLOW .00 2600.00 0900.00 7000.00 

DQ DIVERTED FLOW .00 1300.00 2300.00 3300.00 

DIVERSION HYDROGRAPH BDSLYl 

PEAK FLOW TIME MAXIMUM AVERAGE FLOW 
6~11R Z I ~ H R  72-HR 139.00-HR 

+ ICFS) IHR! 
I('FS1 

+ 3306. 18.00 3274 2877. 1961. 1168. 
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P. 9 
(INCXESI 3.523 17 381 15.323 29.125 

(AC FTI 1623. 5707. 11669. 13421. 

CUMIILRTIVE RREA = 8.64 SQ MI 

PEIK FLOW TIME MAXIMUM AVERAGE FLOW 
6 ~ H R  2 4 - H R  '72-IiR 13100~HR 

+ (CFSI IHR) 
ICFSI 

i 3707. 18.00 3671. 1231. 2147 1264. 
(INCHES1 3 9 5 1  13.925 27.719 31.521 
(AC-€TI 1820 6416. 12773. 14125. 

CUMULATIVE RREA = 8.64 SQ MI 

* * *  i l l  * I *  * * *  **t I.. ..* * * *  * * *  * + f  . / a  * I f  * * *  .1* * f f  f f *  *.+ + + f  f * .  I** . * I  * I f  I*. *.* ..* I .*  * * *  
* * "  *,* *.* * * *  e * ,  .,* 

.***.***"**,,. 

45 KK * RLAKE + 

.....*****+... 
ROUTE DIV3 THROUGH LAKES WITHIN ARROWHEAD LAKES SUBDIVISION 

XYDROGRRPH ROUTING DATA 

47 RS STORAGE ROUTING 
NSTL'S 1 NUMRER OF SUBREACHES 
ITYi' ELEV TVPR 01' INITIAL CONDITION - ~ ~ -  ~ -~ - 

RSVRIC 1288.50 INITIAL CONDITION 
X .00 WORKING R AND D COEFFICIENT 

48 SV STORAGE - 0  3.7 14.7 29.6 44.4 59.4 84.3 123.7 
223.3 340.6 

448.6 502.8 557.5 612.6 668.4 722.2 '176.3 817.5 
906.0 1106.0 

50 SE ELEVATION 1288.50 1290.10 1290.40 1290.80 1291.20 1291.60 1292.10 1292.50 
1293.50 1294.50 

1295.30 1295.70 1296.10 1296.10 1296.90 1297.30 1297.70 129810 
1298.50 1299.50 

52 SQ DISCHARGE 1682. 2160. 2280. 2400. 2520. 2640. 2760 2880 
3120. 3360 

*.' WARNING ** '  MODIFIED PU1.S ROUTING MAY BE NUMERICALLY UNSTABLE POR OUTFLOWS BETWEEN 1682. TO 2160 
THE ROUTED HYDROGRAPH SHOULD BE EXAMINED FOR OSCILLATIONS OR OWFIIOWS GREATER THRN PEAK 

INFLOWS. 
THIS CAN BE CORRECTED BY IIECREASING THE TIME INTERVAL OR INCREASING STORAGE IUSE A 1,ONGER 

REACH. I 

HYIIROGRAPH AT SThTION RLAKE 

PERK PLOW TIME M A X I M U M  AVERAGE FLOW 

+ 3436. 25.00 3414. 3192. 2336. 2021. 
IINCHESI 3.674 13.738 30.167 50.379 
IAC FT1 1693. 1.330. 13901. 23214. 

PEAK STORAGE TIME MAXIMUM AVERAGE STORAGE 
6-HR 24-HR 72-HR 139.00-HR 

+ IAC-PT) (HRi 
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PEiiK STAGE TIME MAXIMUM AVERAGE STAGE 
6 ~ H k  24-1lK 7 2 ~ H R  13903~HR 

+ (FEETI (HRI 
1294.81 21.00 1294.72 1293.80 1290'16 1289.67 

CUMULATIVE AREA = 8 . 6 0 0  MI 

*******.*.+..* 
SPLIT FLOW AT ARROWHEM LAKES OUTLET STRUCTURE; 
DIVO = EXITS ARROWXEIIO LAKES SUBDIVISION THROUGH 

6-4'X101CBC UNDER BEARDSLEY RD 
WEIR = EXITS ARROWHEIIO LAKES SUBDIVTSiON BY WEIKING OVER ROAD AT NORTHWEST 

CORNER OF LAKE IMMEDIATELY NORTH OF V2TI,ET S'rRUCCURE 

DT DIVERSION 
ISTM WEIR DIVERSION HYDROGRAPH IDENTIFICATION 

D I  INFLOW .OO 130000 2600.00 3700.00 

DQ DIVERTED FLOW .OO 0 0  800.00 1400.00 

*.* 

DIVERSION HYDROGRAPH WEIR 

PEAK FLOW TIME M I M U M  AVERAGE FLOW 
6-HR 24-HR 7 2 ~ H R  139.00-HE 

+ (CI'SI (HR) 
(CFSI 

+ 1256. 25.00 1244. 1123. 623 436. 
(INCHES1 1.339 4.832 8.009 10.874 

CUMULATIVE AREA = 8.64 SQ MI 

HYDROGRAPH AT STATION DIVl 

PERK FLOW TIME M A X I M U M  AVERAGE FLOW 
6-HR 24-HR 72-HR 139.00-HR 

+ 1CFSI IHRI %,.. ", 
+ 2180. 25.00 2170. 2069. 1713. 1585. 

(INCHES) 2.335 8.905 22.118 39.505 
(AC~FTI 1076. 4104. 10192. 18204. 

CUMiiLATIVE AREA = 8.64 SQ MI 

* * * * A * * " . * " * . *  

63 KK * RTR3 * 

*****.***.*.*. 
RETRIEVE FLOW IN BEARilSLEY RD FROM 5lST AVE SPLI'I 

65 DR RETRIEVE IIIVERSION HYDROGRAPX 
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I S T ~ D  BDSLYI D I V E R S ~ O N  HYDROGRAPH IDENTIFICATION 

*.* 

HYDROGRAPH AT STATION RTR3 

PEAK FLOW TIME MAXIMUM AVERAGE FLOW 
6-HR 2 4 - H R  72-I iR 1 3 9 . 0 0 ~ H R  

+ ICFSI  IHRI 
1C:FSI 

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

(1NI:HESI 3 . 5 2 3  1 2  3 8 5  2 5 . 3 2 3  2 9 . 1 2 5  
IAC FTI  1 6 2 3  1 1 0 7 .  1 1 6 6 9 .  1 3 4 2 1 .  

*., ,,. * * *  *+. +,* ..* * * *  **, * * *  ,+, ,,. * * *  .** i*. + * +  *.* *.* I .*  * * *  * * *  ,,* * * *  *ir  * * *  * + *  1,. i f *  ... * * *  * " *  .+* +*. 

**.**.*****"*" 

6 6  KK C 0 - 1  * 

,*,**....~~.~+ 
COMBINE FLOW I N  BEnROSLEY RD AT 55TH AVE M D  
mow FROM ARROWHEAD LAKES OUTLET S T R U C T ~ E  BOX CULVERTS 

6 9  HC HYDROGRAPil COMBINATION 
ICOMP 2 NUMBER OF  HYDROGRAPHS TO COMBINE 

XYOROGRAPH AT STATION CO-1  

PEAK FLOW TIME M I M U M  AVERAGE FLOW 
6-HR 24-HE 72-1iR 1 3 9 . 0 0 - H R  

+ (CFSI  IHRI 

CLMIJLATIVE AREA = 8 . 6 4  SQ M I  

**'*.*******.* 

7 0  K K  * DIV5 * 

,.*.**.,*..*.* 
PLOW S P L I T  AT ARROWHEAD LAKES OUTLET STRUCTUKE AND UEAKDSLY RD 
LIIVS = TOTAL FLOW I N  OUTLET STRUCTmE AT BEARDSLEY RD 
nDSLY2 = FLOW WEST IN BEARDSLEY FROM OUTLET AT 55TH AVE 

DT DIVERSION 
ISTnl)  BDSLYl D1YERS:ON IiYDROGRiiFH I D E N T I F I C A T I O N  

01 INFLOW .OO 2 6 0 0 . 0 0  4 1 0 0 . 0 0  1 6 0 0 . 0 0  

DQ DIVERTED FLOW 0 0  5 0 0 . 0 0  8 0 0 . 0 0  2lOO.00 
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PEAK FLOW TIME M A X I M U 7 3  AVERAGE FLOW 
6-HR 24 -1lR 72~HR 139.00-HR 

+ !CFSl IHRI 
ICFSI 

+ 1951. 21.00 1908. 1123. 906. 613. 
IIN(IHES1 2.053 6.556 11.694 15.768 
IAC FTI 946 3021. 5388. 7266. 

CUMULRTIVE AREA = 8.64 SQ MI 

HYDROGRAPH AT STATION DIV5 

PEAK FLOW TIME MElXIMUM AVERAGE FLOW 
6-HR 24-HR 72~HR 139.00-HR 

+ ICFSl IHRI 

CUMULATIVE AREA = 8.64 SQ MI 

* * *  * * *  *.. .** *,, 1.. I.* * * f  * f *  * + *  f,. * * *  .** ,*, **. i l f  I * .  .** * * *  **, .*. . f *  ,.* I * .  .I* * * *  *,* 
* * *  * * *  .*. .** * * *  * * *  

**,**....***** 

77 KK * RTRl * 

**,.*.,..**..* 
RETRIEVE FLOW WHICH CROSSES LOOP 101 FREEWAY EAST OF 51ST AVE 

79 DR RETRIEVE IIIVERSION HYDROGRAPH 
ISTW LPlOl DIVERSION HYDROGRAPH IDENTIFICATION 

HYIIROGRAPX AT STATION RTRl 

PEAK FLOW TIME MAXIMU?4 AVERAGE FLOW 
6-HR 2 4 - H R  72-HR 139.00-HR 

+ ICFSI IHRI 
ICPSJ 

+ 402. 18.00 392. 273 I14 59. 
! INCIIESI .422 1.177 1.469 1.469 
IACPTI 194. 542 6 7 7 .  677. 

CUMULA'I'IVE AREA = 0 0  SQ MI 

,,**.,*..*.*+* 

80 XK RTR2 * 

**,,.**.*..*** 
IRETRIEVE FLOW IN 5iST AVE FROM FLOW SPLIr NORTH OF LOOP 101 FREEWAY 

82 DR RETRIEVE IDIVERSION HYDROGRAPH 
ISTRI) AVE51 DIVERSION HYDROGRAPB IDENTIFICATION 
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XYOROGRAPH AT STATION RTR2 

PEAK FLOW TIME MAXIMUM AVERAGF: FLOW 
6 ~ H R  2 4 ~ H R  7 2 ~ H R  1 3 4 . 0 0 ~ H R  

+ (CFSI IHRI 
Icrsl 

+ 2205. 18.00 2179. 1862 1118. 670 
I INCHES1 ,000 000 0 0 0  ,000 

IAI: FTI 1081 3693 6892 7701. 

CUMULATIVE AREA = .OO SQ MI 

"**,,**..,..** 
I:OMUINE FLOW FROM 51ST AVE m0 SOUTH S I D E  OF LOOP 101 I'REEWAY 

85 HC HYDROGRAPH COMBINATION 
ICOMP 2 NUMRER OF HYDROGRAPHS TO COMBINE 

HYDROGRAPH AT STATION C0-3 

PEAK FLOW TIME MAXIMUM AVERAGE FLOW 
6-HR 2 4 - H R  72-HR 139.00-HR 

+ ICTSI IHRI 
ICFSI 

+ 2607. 18.00 2571. 2135. 1272 729. 
IINCIIESI -000 0 0 0  0 0 0  -000 

(AC FT) 1275. 11235. 7569. 8378. 

CUMIILATIVE AREA = -00 SO MI 

PEAK FLOW 

+ (CFSI 

i 1103. 

.*.**********+ 

DIV6 ' 

**.*."****.**. 
FLOW SPLIT AT 51ST AVE M D  LOOP 101 FREEWAY, SOUTH OF FREEWAY; 
DlV6 = WEST ALONG SOUTH SIDE OF FREEWAY TOWARDS 55TH AVE 
51STS = SOUTH ALONG 51ST AVE TO CARMEI PARK SUBDIVISION 

DIVERSION 
ISTM 5lSTS DIVERSION HYDROGRAPH IDENTIFICATION 

INFLOW .OO 600.00 1500.00 2600.00 

DIVERTED FLOW -00 400.00 700.00 1100.00 

DIVERSION HYDROGRAPH 5lSTS 

TIME HAX1MLM AVERAGE FLOW 
6-HR 2 4 - H R  12~HR 139.00-HR 

(HRI 
(CFSI 

18.00 1090 931. 617. 3 6 7 .  
(INCHES1 -000 ,000 ,000 0 0 0  

Adobe Drrm 
Spillway Delineation Study 
FCD 98-32 

Hoskin Engineering Consultants, lnc. 
DEI Profe.~sional Services 

.June 2001 



IAC PT! 1 4 0  ? 847. 3672  4 2 1 1  

CUMULATIVE AREA = . O O  SQ MI 

PEAK FLOW TIME MAXIMm AVERFIGL: FLOW 
6~llR 24-HR 72-HR 139.00-FIR 

+ ICFS! IHRJ 
ICES! 

+ 1 5 0 4 .  1 8 . 0 0  1 4 8 2  1 2 0 4 .  6 5 5 .  1 6 3 .  
IINCHES! - 0 0 0  , 0 0 0  0 0 0  000 
IAC~FT! 7 3 5 .  2 3 8 9 .  3 8 9 7 .  4 1 6 7 .  

CUMULATIVE AREA = . 0 0  SQ MI 

+*,..**..***** 

9 3  KX C0-4 * 

..*.*******.** 
COM>IINE FLOW PROM ARROWHEAD LAKES OUTLET STRUCTURE AND FLOW ALONG 
SOUTH SIDE OF ZIIEEWAY, AT NORTH END OF 55TH AVENUE CHANNEL 

9 6  HC HYDROGRAPH COMBINATION 
ICOMP 2 NUMBER OF HYDROGRAPHS TO COMBINE 

HYDROGRAPH AT STATION C0-4 

PEAK FLOW TIME MAXIMUM AVERAGE FLOW 
6 ~ H R  2 4 - H R  72-XR 139 .00-HR 

+ ICFSI IHR! 
ICFSJ 

+ 4 9 7 7 .  2 1 . 0 0  4 9 4 9  4 6 1 0 .  3 4 2 3 .  2 4 8 3 .  
I INCIIESI 5 . 3 2 6  111.842 4 4 . 2 0 4  6 1 . 9 0 3  
IAC €TI 2 4 5 4 .  9 1 4 3 .  2 0 3 6 9 .  2 8 5 2 5  

CUMULATIVE AREA = 8.64 SQ MI 

* * *  *.+ *,. *.* .** i l l  I.* *.. .** * * *  t i t  if, f* .  + I f  i f .  I * .  * I *  I** .** .I* . * I  *.* . f *  * f *  * * *  f * ,  * * *  
**. *.. .** * * *  ,** .** 

**"*.****..... 

97  XK DIV7 * 

*.+*"*****+.+* 
I'LOW OVERTOPPING 551H AVB CHANNEL BANK NORTH OF UTOPIA RU 
UIVI = CAPACITY OF 5 - 4 1 x 1 0 1 ~ ~ ~  AT UTOPIA RD, CONTINUES SOUTH IN CHNYNEL 
55W = SOUTHWEST ACROSS UTOPIA RD 

DT DIVERSION 
ISTAll 55W DIVERSION HYDROGRAPH IDENTIFICATION 

D i  INFLOW . O O  2 3 0 0 . 0 0  4 1 0 0 . 0 0  5 0 0 0 . 0 0  

DQ DIVERTED FLOW 0 0  5 0 0 . 0 0  2 3 0 0 . 0 0  3 2 0 0 . 0 0  

* * *  
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DTVBRSION HYDROGRAPH 5iW 

PEAK FLOW TIME MAXIMUM AVERAGE FLOW 
6 ~ H R  2 4 - H R  7 Z ~ H R  1 3 9 . 0 0 - H R  

i ICFSI OlRI 
ICFSl 

i 3177. 21.00 3149. 2810. 1667. 1018. 
iINCilESl 3.389 12.094 21.529 25.377 
IACFTI 1562 5573 9921 11694. 

CUMllLATlVE AREA = 8.61 SO MI 

HYDROGRAPH AT STATION DIVi 

PEAK FLOW TIME MAXIMUM AVERAGE FLOW 
6-HR 24-HR 72~iiR 133.00-HR 

+ ICFSI (HRI 
iCPSI 

i 1800. 13.00 1800. 1800. 1716 1461 
IINCIIESI 1.937 7.748 22 6 7 5  36.526 
(At:-FTI 893 3570. 10449. 16831. 

CUMllLATlVE AREA = 8.64 SQ MI 

***.,+++*.**.. 

104 KK * RTR6 ' 
~,*,+*.**.**.~ 

RETRIEVE FLOW IN 5lST AVE SOUTH OF LOOP 101 

106 DR RETRIEVE DIVERSION HYDROGRAPH 
ISTiW 51STS DIVERSCON HYDROGRAPH IDENTIFICATION 

HYDROGRAPH AT STATION RTR6 

PECIK FLOW TIME MAXIMUM AVERAGE FLOW 
6-HR 24-HR 72-HR 139.00-HR 

+ iCFS) IHRI 
(CFSI 

+ 1103. 18.00 1090. 931. 617. 367. 
IINCBES) 1.172 4 008 '1.969 9.139 
IAC-FTI 540. 1847 3672 4211. 

CUMULATIVE AREA = 0 0  SQ MI 

*,,.*..*.*+*** 
COMiJINE 55TH AYE CHANNEL FLOW ?.NU FLOW THROUGH CARMF:I, P A R K  SUBDIVISION 

109 HC HYDROGRAPH COMBINATION 
ICOMIi 2 N W B E R  OF HYDROGRAPHS TO COMBINE 
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HYDROGRAPH AT STATION C 0 ~ 5  

PERK FLOW TIME M I U ( I M U M  AVERAGE FLOW 
6 ~ H R  2 4 ~ H R  7 2 ~ H R  139.00~HR 

+ ICES) i H R 1  

ClTMllLATIVE AREA = 8.64 SQ M I  

*.*********..* 

110 KK M - P  • 

*..****.*****, 
PRINCIPRL SPILLWAY HYDROGRAPH 

112 IN TIME DATA FOR INPUT TIME SERIES 
JXMIN 180 TIME INTERVAL IN MINUTES 

JXDATE 7AUG 0 STARTING DRTE 
JXTIME I200 STARTING TIME 

113 BA SUBBASIN CHARACTERISTICS 
TARICR 8.64 SUBBASIN AREA 

HYDROGRAPH AT STATION M - P  

PEAK FLOW TIME MAXIMUM AVERAGE FLOW 
6-HR 2 4 - H R  7 2 - H R  139.00-HR 

CUMULATIVE AREA = 8.6-Q MI 

f f *  * * *  t., f f .  .** * * +  il* ..* * * *  1*+ i + t  i l l  *.. **, **. * * *  ,** * * *  t** ,+* + * *  i t *  ,*, *,. **. ,*, 
*.. .*" ***  ..* ..* * * *  

.*...*.*****.* 

119 KK ' CO-6 * 

*****....**** " 
COMiiINE FLOW AT CONFLUENCE OF 55TH AVE CHANNEL AND SKUNK CREEK 

121 HC XYDROGRAPX COMBINATION 
ICOMI' 2 NUMBER OF HYDROGRAPHS TO COMBINE 

PEAK FLOW TIME MAXIMUM AVERAGE FLOW 
6-IiR 74-HR 7 2 - H R  139 0 0  HR 

i ICFSI IHR1 
(CPSI 

Adobe Dam 
Spillway Delineai~on SCucb 
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+ 5263. 18.00 5243. 5 0 2 8 .  4541. 3888. 
IINCHESI 2.821 10.821 29.121 48.462 
IAC F'I1 2600. 1973. 27022 44663. 

CLIMULATIVE AREA = I!. 28 SQ MI 

,.* * * *  * * *  * * *  +., .** .,. **, ..* .** ..* **. I * *  * * *  .,* *.f .+* + I .  +I* 11* *.* .** * * +  f * .  * * *  * * *  
**. *.. .*. * * *  * * *  **, 

.....********* 

122 KK * RTR7 

+,*.,*....*.** 
RETRIEVE FLOW HEADING SOUTHWEST PROM UTOPIA RD AND 55TH AVE CHANNEL 

124 DR RETRIEVE DIVERSION HYDROGRAPH 
I S T A D  55W DIVERSION HYDROGRAPH IDENTIFICATION 

HYDROGRAPH AT STATION RTR7 

PEAK FLOW TIME M A X : m  AVERAGE FLOW 
6-HR 24-HR 7 2 ~ H R  139.00-HR 

CUMULATIVE ARER = .OO SQ MI 

..* * * *  * * *  t.. ..I *.. **1 *,* **. + I .  f * .  * * *  * * *  * * *  *if *,* *I .  I.. f f *  .** * + *  * * *  * * *  * r *  f * f  * * +  if, ..* ***  k*" ***  .** * * *  

*..*.*****.*** 

125KK * SC 

****.*,+*..*.* 
FLOW SPLIT AROUND BUILDING NORTX OF SKUNK CREEK AND EAST OF 59TH AVE 
SC = SOUTH TO SKUNK CREEK 
19 = WEST TO 59TH AVE 

DT DIVERSION 
ISTAD 59 DIVERSION HYDROGRAPH IDENTlFICATTON 

DI INFLOW 0 0  50000 2300.00 3200.00 

DQ DIVERTED FLOW 0 0  .00 200.00 500.00 

DIVERSION HYDROGRAPH 5 9 

PEAK FLOW TIME MAXIMUM AVERAGE FLOW 
6 ~ i i R  2 4 - H R  72 -XR 139.00-HR 

+ ICFSI IHRI 
!K'FSl 

+ 492. 21.00 483. 371. 170 88 
I INCHES) -000 , 0 0 0  ,000 000 

CUMULA'IIVE AREA = 0 0  SQ MI 
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HYDROGRAPH AT SIlXCION SC 

PEAK PLOW TIME MAXIMUM AVERAGE FLOW 
6-HI2 2 4 - H R  72-HR 139.00-HR 

+ ICES1 IHRI 
ICES1 

+ 2685. 21.00 2666. 2440. 1497 930. 
IINrHESl 000 ,000 003 0 0 0  
IAr~FTI 1322. 4839. 8911. 10684. 

CUMULATIVE AREA = 0 0  SQ MI 

****.****.**.* 

132 KK CO-7 * 

*.*.. *.*.**... 
COMBINE SKUNK CREEK FLOW AND FLOW INTO CREEK BETWEEN 55TH AVE AND 59TH AVli 

134 HC HYDROGRAPH COMBINATION 
ICOMP 2 NUMBER OF HYDROGRAPHS TO COMBINE 

HYDROGRAPH AT STATION CO-7 

PEAK FLOW TIME MI\XIMUM AVERAGE FLOW 
6-RR 24-HR 72-HR 139.00-HR 

+ ICFSI (HRI 
ICFSI 

+ 7945. 21.00 7909. 7466. 6039. 4818. 
(INCHES1 4.256 16.068 38.990 60.055 
(AC~FTI 3922. 14808. 35933. 55346. 

CUMLlLATlYE AREA = 17.28 SQ MI 

**...*.+*.**.* 

135 XK * RTR59 

"**".*,**,*%*. 
RETRIEVE FLOW WEST OF 59TIl AYE 

137 DR RETRIEVE DIVEKSION HYDROGKAPII 
1 STAll 59 DIViiRSlON HYDROGRAPH IDENTIFICATION 

HYEROORAPH AT STATION RTR59 

PEAK FLOW TIME MAXIMUM AVERAGE FLOW 
6-HR 24-HR 72-88 139.0O~HR 

i ICFS) IBRI 

+ 492. 21.00 483. 371. 170 88. 
I INCHES) 2 6 0  7 9 9  1.096 1096 
IAC FTI 240. 736 1010. 1010. 

CUMULATIVE AREA = -00 SQ MI 
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**, * + *  /,* t * t  * * *  * * *  I* '  **, ,,* I . *  .t* *I*  i.. ... t*, *.. t t t  1, .  .I* It* .,/ .** t.. * r .  * * *  *.* . I $  

..* **. .** ..* .** 

138 KK * CO-8 * 

~ . * . , * . . .~~~~~ 
FLOW WEST OF 59TH AVE REJOINS SKImK CREEK AT 7lST AVE CH-EL 

140 BC HYDROGRAPfl COMBINATION 
ICOMP 2 NUMBER OF HYDROGRAPHS TO COMBINE 

HYDROGRAPH AT STATION CO-8 

PEAK FLOW TIME MAXIMUM AVERAGE FLOW 
6-HR 2 4 - H R  72-HR 139.00-HR 

.** * * *  *+, ,., .** **, t*. t.1 f f .  f.. * * *  * f *  * r .  f f r  f l f  * t f  + f t  f f *  *if * * f  f f *  * * *  * * r  .** * * *  **. if. 

*.* * * *  * * *  ... .** * * *  

*******,**.*.. 

141 KK ' RTR5 + 

***.*,*.**..** 
RETRIEVE FLOW IN BEARllSLEY RD AT ARROWHEAD LAKES OUTLET STRUCTURE 

143 DR RETRIEVE DIVERSION HYDROGRAPH 
ISTPX BDSLY2 DIVERSION HYDROGRAPH IDENTIFICATION 

HYDROGRAPH AT STATION RTRS 

PEAK FLOW TIME MAXIMUM AVERAGE FLOW 
6 ~ H R  24-HR 7 2 ~ H R  139.00~HR 

+ ICFS! IXR1 
(CFSl 

+ 1951. 21.00 1908 1123 906. 633. 
IINIIIIESI 1.027 3.278 1.847 7.884 
(A<: FTI 946 :1021. 1388. 7266 

CUMULATIVE AREA = 0 0  SQ MI 

WEIR INTO LOOP 101 FRI:EWIIY EAST OF 5STil  RYE 
13DSbY3 = WEST IN REARUSLEY. STREET CAPACITY IS 1.00 CFS 
i W Y l  = WEIR INrO I(KEEWAY CAST OF 59TIi i iVL 
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OT D I V E R S I O N  
I S T A D  FWYl D I V E R S I O N  HYDROGRAPH I D E N T I F I C A T I O N  

01 INFLOW . O O  5 0 0 . 0 0  8 0 0 . 0 0  2 1 0 0 . 0 0  

DQ DIVERTED FLOW 0 0  4 0 0 . 0 0  7 0 0 . 0 0  2 0 0 0 . 0 0  

. *. 

D I V E R S I O N  HYDROGZAPH FWYl 

PEAK FLOW T I M E  MIlXlMUM AVERAGE FLOW 
6 ~ H R  24-HR 7 2 ~ H R  139.00-HR 

+ ICFSI  IHRI 
ICFSI  

+ 1 8 5 1 .  2 1 . 0 0  1 8 0 8  1.423.  8 0 8  5 4 9 .  
( INCIIESI  , 0 0 0  0 0 0  - 0 0 0  0 0 0  

( A C ~ F T I  8 3 7 .  2 8 2 2 .  4 8 0 6 .  6 1 0 8 .  

CUMULATIVE AREA = .00 SQ M I  

HYDROGRAPH AT STATION BDSLY3 

PEAK FLOW T I M E  MAXIMUM AVERAGE FLOW 
6 ~ H R  2 4 - H R  72-HR 1 1 9 . 0 0 - H R  

+ I C F S )  IHRI 
ICFSI  

+ 1 0 0 .  1 3 . 0 0  1 0 0 .  1 0 0 .  9 8  83  
( INCHES1 , 0 0 0  0 0 0  0 0 0  0 0 0  

( A C ~ F T I  5 0 .  1 9 8 .  5 8 3  5 5 8  

CUMULATIVE AREA = - 0 0  SQ MI 

,*...*+******* 
RETRIEVE FLOW THROUGH S U B D I V I S I O N  WEST O F  ARKOWilEAD LAKES 

1 5 3  DR RETRIEVE D I V E R S I O N  HYDROGRAPH 
I S T A D  WEIR D I V E R S I O N  NYDROGRAPH IDENTIFICATION 

* * *  

... ** *  *.* * * *  ,*, 

HYUROGRAPH AT STATION RTRl 

PEAK FLOW T I M E  MAXIMW AVERAGE FLOW 
6 ~ H R  24-HR 72-HR 1 3 9 0 0 ~ H R  

+ fCFS1 iHR1 

CUMULATIVE AREA = 0 0  SQ MI 

**, ,*, ,.* * * *  * * *  I** f * .  ..* i.. 1*. .f. * r *  ii* i*. + t +  t i +  i t *  *,+ i t *  * + *  *.* *1* * * *  I .*  .** * * *  *.I 
**. *". .+. .*+ .*. *.* 
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HYDROGRAPH AT STATION FWY 

PERK FLOW TIME MAXIMUM AVERAGE FLOW 
6-HR 24-HR 7 2 ~ H R  1 3 9 . 0 0 - H R  

+ lCFS1 iHRl ,~ ~. . . 
!CFSl 

i 1 1 5 0 .  2 2 . 0 0  3 1 0 7 .  2 6 4 0  1 5 2 9 .  1 0 6 9 .  
I INCIIESI . 0 0 0  , 0 0 0  , 0 0 0  0 0 0  
!AC FTI 1 5 4 1 .  1 2 3 6 .  9 0 9 7 .  1 2 2 7 7 .  

CUMULAI'IVE AREA = 0 0  SQ MI 

1 
RWOFF SUMMARY 

FLOW IN CUBIC PEE.T PER SECOND 
TIME I N  HOURS. nREA IN SQUiiRE MILES 

PEAK TIME OF AVERAGE FLOW FOR MAXIMLW PERIOD BASIN 
MAXIMUM TIME OF 

OPERATION STATION FLOW PEAK AREA STAGE 
MN[ STAGE 

6  H O U R  24HOUR 72~HOUR 

HYDROGRAPH AT 
A , - E  9 6 2 0 .  1 8 . 0 0  9 5 1 6 .  8 2 4 8 .  5 3 8 0 .  8 . 6 4  

DIVERSION TO 
l i P l O l  4 0 2 .  1 8 . 0 0  392 2 7 3 .  1 1 4  8 . 6 4  

HYDROGRAPH AT 
DlVl 9 2 1 8 .  1 8 . 0 0  9 1 2 4 .  '7974. 5 2 6 6 .  8 . 6 4  

DIVERSION TO 
AVES1 2 2 0 5 .  1 8 . 0 0  2 1 7 9 .  1 8 6 2 .  1 1 5 8 .  8 . 6 4  

HYDROGRAPH AT 
DiV2 7 0 1 3 .  1 8 . 0 0  6 9 4 5  6 1 1 2 .  4 1 0 8 .  8 . 6 4  

DIVERSION TO 
BDSLYl 3 3 0 6 .  1 8  00 3274  2 8 7 7 .  1 9 6 1 .  8 . 6 4  

HYDROGRAPH AT 
DIV3 3 7 0 7 .  1 8 . 0 0  3 6 7 1 .  3 2 3 5 .  2 1 4 7  8 . 6 4  

ROUTED TO 
+ XLAKE 3 4 3 6 .  2 5 . 0 0  3 4 1 4 .  1 1 9 2 .  2 3 3 6 .  8 . 6 4  

DIVERSION TO 

HYDROGRAPH AT 

2 COMBINED AT 

DIVERSION TO 

HYDROGRAPH AT 

2  COMBINED AT 

DIVERSION TO 

WEIR 

DIV4 

RTR3 

CO-1 

lillSLY2 

I11V5 

KTRl 

RTRZ 

CO-1 

'lSlS 
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2 COMBINED W 
CO-4 4977. 21.00 4949. 4610. 3423 8.64 

DIVERSION TO 
5SW 3177. 13.00 3149. 2810. 1667. 8.64 

HYDROGRAPH AT 
DIV7 1800. 13.00 1800. 1800. 1756. 8.64 

HYDROGRAPH AT 
IITR6 1103. 18.00 1090. 931. 617. .OC 

2 COMBINED AT 
CO-5 2903. 18.00 2890 2731. 2373. 8.64 

XYDROGRAPH AT 
AD P 2360. 18.00 2354. 2297. 2169. 8.64 

2 COMBINED AT 
CO-6 1263. 18.00 5243 5028. 4141. 17.28 

HYDROGRAPH AT 
RTR7 3177. 21.00 3149. 2810. 1667 .OO 

DIVERSION TO 
59 492. 21.00 483 371. 170 0 0  

HYDROGRAPH AT 
SC 2685. 21.00 2666. 2440. 1497. 0 0  

2 COMBINED AT 
C 0 ~ 7  7945, 2 1 0 0  7909. 7466. 6039. 17.28 

HYDROGRAPH AT 
RTR59 492. 21 00 483. 371. 170. -00 

2 COMBINED AT 
CO-8 8431. 21 00 8392. 1831. 6208. 17.28 

HYDROGRAPH AT 
RTR5 1951. 2100 1908 1523 906. .00 

DIVERSION TO 
FWYl 1851. 13.00 1808. 1423 808. -00 

XYDROGRAPH AT 
BDSLY3 1 0 0  13.00 100. 100. 98. .00 

2 COMBINED AT 
C 0 ~ 2  1356. 25.00 1344 1223. 721. -00 

HYDROGRAPH AT 
KTRFl 1851. 21.00 1808 1423. 808. .OO 

2 COMBINED AT 
FWY 3110. 22.00 3107. 2640. 1529. .00 

*'* NORMAL END OF HEC-1 "* 
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Appendix H: Computer Files 

Table of Contents 

1 Figure H-1 : HEC-RAS Index Map 

2 Spillway Delineation Maps (1 1" x 17") 

3 CD With Models, Report, Photos, and GIs 

4 CD Contents 
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PRINCIPAL OUTLET 
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ADOBE DAM SPILLWAY - 
100-YEAR FLOODPLAIN 

HEC RAS MODEL NAME 

UNION HILLS DRIVE 

NOT TO SCALE 



FLOOD O N T O  DISTRICT 
OF MARICOIPA COUNTY 

ADOBE DAM 
SPILLWAY DELINEATION STUDY 

FCD CONTRACT NO. 98-32 AERIAL MAPPING 
AERIAL HIPPING BY KENNEI AERIAL HbPPING. INC. 
FLIGHT DATES: 1-8-1991 h 8-11-1999 

SUPPLEMENTAL FIELD SURVEY 
ADDITIONAL F IELD SURVEY CONDUCTED 8 1  PROJECT 
ENGINEERING CONSULTANTS, LTO. 

DATUM 
HORIZONTAL: NORTH AMERICAN DATUM OF 1927. 
VERTICAL: NATIONAL GEODETIC VERTICAL DATUM DF 1929. 

HYDROLOGY/HYDRAULICS 
HOSKIN ENGINEERING CONSULTANTS 
323  I. RODSEVELT STREET. STE. 2 0 0  
PHOENIX. AZ 85003  
I 6 0 2 1  252-8364 

DEI PROFESSIONAL SERVICES. INC. 
8225 NORTH 24TH STREET. STE. 2 0 0  
PHOENIX. 18021 954-0038 A2 85016  

SHEET INDEX 
1 COVER SHEET 
2 FLOW DIAGRAM 
3-7 FULL FLOW HAPS 
8-12 2/3 FLOW MAPS 
13-17 1 1 3  FLOW MAPS 

YAVAPAI COUNTY 

MARICOPA COUNTY VlClNlTY MAP 
ADOBE DAM 
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PIIWICT r*CI*l i i lni COn5ULII*II. 
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UTOPIA ROAD "ORXSHIRE DRIVE 

LEGEND 
SPILLWAY FLOW 
FLOODPLAIN BOUNDARY 

HIDRAULIC BASE L I N E  - - - - -. - -. 

FLOW VALUES 

...... .... ........ AERlAL WPPPlG B I  .. 
CNNEY AERUL YIPPIMG, HC. ......... ..... nlwi  DATE 8-1!-1999 . . 
l l LL  OTHLR &REAS FLOWN 1-8-13911 

. . ....... 

SHEET KEY MAP 
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CBC 

& 4 0 0 '  0'  4 0 0 '  -- 
S C A L E :  1 "= 4 0 0  F E E T  
CONTOUR 1NTERYl.L = 2 
F L I G H T  DATES:  1 - 9 1  6 

F E E T  
8 - 9 9  

LEGEND 
SPILLWAY FLOW 
FLOODPLAIN 8WNOARI 

HYDRAULIC BASE L I N E  - - - - - - - - - 
CROSS SECTION 19.87 

-m 
-,...,m - 

CROSS SECTION 
FROM SKUNK CREEK 
CHANNELIZATION. BY OTHERS 

100-YEAR FLOODPLAIN 

i 
--- 

100-YEAR WATER SURFACE - 
ELEVATION 1334 

103 
ELEVATION REFERENCE MARKS d293 .85  

1 ELEVATION REFERENCE MARKS 

DATUM 
HORIZONTAL: NORTH AMERICAN DATUM OF 1927. 
VERTICAL: NATIONAL GEODETIC VERTICAL DATUM OF 1929. 

NOTES 
1-THE HYDRAULIC BASE L I N E  I S  CROSS SECTION STATION 

10 .000  UNLESS NOTED OTHERWISE 

I SHEET KEY MAP I I 

77FI PROFESSIONAL SERVICES 
--& 

FLOOD CONTROL DISTRICT 
OF MARICOPA COUNTY 

ADOBE DAM I I SPILLWAY DELINEATION 
STUDY I 

F.C.D. CONTRACT NO. 98-32 1 
m D.,& 

X. VbN ULTLR I 6-14-1 
DFIiCN CWX. P .X .RHOI IN  6-14-1 0 :::: 1 J. C. CtCVSS G - 1 4 ~ ;  
P U N S  CHK. I P. X. k.HOSIN 1 6 1 4 -  

FULL FLOW 
SHEET 4 OF 17 - 

,mco B. 
L m  



LEGEND 
SPILLWAY FLOW 
FLOODPLAIN BOUNDARY 

HYDRAULIC BASE L I N E  - - - - - - - - - 
CROSS SECTION - m m  =,m>>* I 
CROSS SECTION 
FROM SKUNK CREEK 
CHANNELIZATION. BY OTHERS 

100-YEAR FLOODPLAIN 
BOUNDARY --- 

IOO-YEAR WATER SURFACE - 
ELEVATION 1334 

101 
ELEVATION REFERENCE MARKS &293.85 

I ELEVATION REFERENCE MARKS ( 

DATUM 
HORIZONTAL: NORTH AMERICAN DATUM OF 1921.  
VERTICAL: NATIONAL GEODETIC VERTICAL DATUM OF 1929 .  I 

I SHEET KEY MAP I 

ram- 

DEI PROFESSIONAL SERVICES 

ADOBE DAM 
SPILLWAY DELINEATION 

STUDY 
F.C.D. CONTRACT NO. 98-32 

FULL FLOW 
SHEET 5 OF 17 - 

,mco 8" 
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MATCH LlNE SEE SHEET 5 

4 0 0 '  0 '  4 0 0 '  800' 
7 

SCALE:  1 "= 4 0 0  F E E T  
CONTOUR I N T E R V A L  = 2 F E E T  
F L I G H T  DATES:  7 - 9 1  6 8 - 9 9  

T",, U P  .*I PRIPArrD 81 P * O T O n ) U T . ~ , C  ,E,*ms il) *LIIDI.L U P  II<CUe.C, 1711D411DS 1m ASR,.L ".P?,NC 8" KENNZ, Ace,& "A?P,"G, IN. mG"m CONTRrn 3"S"*Y 0.7, em" 
1'- (M' YmIIO*I& ICUr U(D 1'CO(IDU* INTERVLLI.  s/lW/CT C N C l N r t l l l l l O  C O N I U L I I H ~ ~  

LEGEND 
SPILLWAY FLOODPLAIN FLOW BOUNDARY 

HYDRAULIC BASE L l N E  - - - - - - - -. 
CROSS SECTION - smm -,->,w 

CROSS SECTION 
FROM SKUNK CREEK @ 
CHANNELIZATIONI BY OTHERS I 
100-YEAR FLODOPLAIN 
BOUNDARY --- I 
100-YEAR WATER SURFACE - 
ELEVATION 1334 

[rn 
ELEVATION REFERENCE NARKS g$a3.ss 

ELEVATION REFERENCE MARKS I 

DATUM 
HORIZONTAL: NORTH AUERICAN OATUM OF 1927. 
VERTICAL: NATIONAL GEODETIC VERTICAL DATUM OF 1929. I 

NOTES 
I -THE HYDRAULIC BASE L l N E  I S  CROSS SECTION STATION 

10.000 UNLESS NOTED OTHERWISE 

SHEET KEY MAP 

. . .  
- . . . . . . .. . -- . . . I.?,. : , 7 c  

Hoskin En ineering 
Consul nts, Inc. 

DM*- 
Wrn 

&I--= 
7* <a>, 
rP'(Ynl-  1 

DRr PROFESSIONAL SERVICES I 
FLOOD CONTROL DISTRICT 

OF MARICOPA COUNTY 

ADOBE DAM 
SPILLWAY DELINEATION 

STUDY 
F.C.D. CONTRACT NO. 98-32 

mm 
K. VAN UETfR 1 6-14+ 

DESIGN CHI. P. L R. HOSlN S-14-1 0 :::: PLANS C H I .  I I P . I R . " O S I N  J.". CLEVrn I e-,,.; 6.14. 

FULL FLOW 
SHEET 6 OF 17 

B" 



HYORAULIC BASE L I N E  - . - - . - -. . 
CROSS SECTION 

CROSS SECTION 
FROM SKUNK CREEK 
CHANNELIZATION. BY OTHERS 

100-YEAR FLOODPLAIN --- 

ELEVATION REFERENCE MARKS 

ELEVATION REFERENCE MARKS 

1.0. NO. ELEV. NORTHING 
1 1 0  1251.73 969589.038 406456.694 

HORIZONTAL: NORTH AMERICAN DATUM OF 1921. 
VERTICAL: N4TlON4L GEODETIC VERTICAL DATUM OF 1929. 

\ -THE 10.000 HYDRAULIC UNLESS BASE NOTE0 LINE OTHERWISE 15 CROSS SECTION STATION 

ADOBE DAM 
SPILLWAY DELINEATION 



LEGEND 
SPILLWAY FLOW 
FLOODPLAIN BWNOARY 

HYDRAULIC BASE L I N E  - - . - . - - -. 
CROSS SECTION - -",m 

w%m->,* 

CROSS SECTION 
FROM SKUNK CREEK 4 m  
CHANNELIZATION. 8 1  OTHERS 

100-YEAR FLOODPLAIN 
BOUNOARY --- 
100-YEAR WATER SURFACE - 
ELEVATION 1334 

101 
ELEVdTION REFERENCE MARKS ~ 1 2 9 3 . 8 ~  

I ELEVATION REFERENCE MARKS I 
I 1.0. NO. ELEV. NORTHING EASTING 

1 5 0  1300.82 970387.256 423345.167 
1 0 3  1293.85 972111.693 422046.011 I 

DATUM 
HDRIZONTAL: NORTH AllERICAII OAlUY OF 1927. 
VERTICAL: NATIWAL GEOOETIC VERTICAL DATUM OF 1923. 

NOTES 
1-THE HYDRAULIC BASE L INE I S  CROSS SECTION STATION 

10.000 UNLESS NOTED OTHERWISE 

I SHEET KEY MAP I 

h ( d m ) -  

OF MARICOPA COUNTY 

I ADOBE DAM I I SPILLWAY DELINEATION 
STUDY I I F.C.D. CONTRACT NO. 98-32 1 

SA,& 

J.C. CLEVER I 6-ir-I 

2/3 FLOW 
SHEET 8 OF 17 

nE0 87 
- 

LTO 



800 
¶ 

F E E T  
, 8 - 9 3  

,*/I I,? -1s vsEPUn1 B I  O " O T O I R A Y T * I I  ET*W% 10 NL7IOI.L w l C C W I C l  ITANOAOOI im .r/l,r VLPslwC a, KCME, = O I L  YlPPi*(.. IN<. GIIOYNIl co*T%m. I".*l" m.7. silc 
I.. 'aJ. "alilD1T.L I L L  Ua ?=a1011 I X I I R " . L I .  em4ecr cm,HbcR,"G COUS"L,.M, 

LEGEND 
S P I L L X A I  FLOW 
FLOODPLAIN BOJNOlRY 

HIORAULIC BASE L I N E  - - - - - - - - - 
CROSS SECTION - w , m  

=,,*,>m 

CROSS FROM SKUNK SECTION CREEK 

CHANNELIZATION. BY OTHERS 

I IOO-YEAR FLOODPLAIN 
BOUNOARY --- I 
100-YEAR WATER SURFACE - 
ELEVATION I334 

ID, 
ELEVATION REFERENCE MARKS &l?93.a 

1 ELEVATION REFERENCE MARKS ( 

D A N M  
HORIZONTAL: NORTH AMERICAN DATUM OF 1327. 
VERTICAL: NATIONAL GEODETIC VERTICAL DATUU OF 1929. 

NOTES 
1-THE HYDRAULIC BASE L I N E  I S  CROSS SECTION STATION 
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FCD 98-32 
ADOBE DAM SPILLWAY DELINEATION STUDY 
CD CONTENTS 

HEC-RAS: 
ADA.fD1, .g01, ,001, .pol, .p j ,  .rOl, .rep = Reach A1 
ADB.f01, .g01, .o01, .pol, .p i ,  .r01, .rep = Reach B1 
ADCl.f01, .g01, ,001, .pol, .pj,  .r01, .rep = Reach C1 
ADC2.f01, .g01, ,001, .pol, .p i ,  .rOl, .rep = Reach C2 

REPORT: 
all are Microsoft Word 2000 format 
AA-Main Report.doc 
A-General Documentation.doc 
B-Data Collection.doc 
C-Field Recon.doc 
D-Model ADA.doc 
E-Model ADB.doc 
F-Models ADCl and ADC2.doc 
G-Hydrology.doc 
H-Computer Files.doc 

a HEC-2: 
SKEXIST.dat, .out, .t95 = Skunk Creek model; Combination of models prepared by 
Simons Li & Associates, and Sverdrup 

HEC- 1 : 
AD.dat, .out = Skunk Creek Wathershed, Future Conditions 100-year Storm; model 
created for this study 

PHOTOS: 
Adobe-Ol.bmp through Adobe-93.jpg = field photos 



* GIs DELIVERABLE CHECK LIST 

DXF: XLS: 

spwbln 1 .dxf spwblnl .XIS 
spwbln2.dxf spwbln2.xls 
spwbln3.dxf spwbln3.xls 

DGN files to include: (only files that have data tables) 




