
ADOBE 
DAMIDESERT 

H I L L S  

kcammended Alternative 



ADOBE DAMIDESERT HILLS AREA DRAINAGE MASTER PLAN 

RECOMMENDED ALTERNATIVE APPENDICES 
PART 9, VOLUME 2 

JE FULLER 
nw~m d G ~ O M O R P ~ ~ O L ~ ~  mnc. 

CL Williams iii 
Consulting Engineers LOGAN SIMPSON 

DESIGN INC. m l b C  





ADOBE DAM/ DESERT HILLS AREA DRAINAGE MASTER PLAN 

LIST OF FIGURES 

............................................................................... Figure 3.1. Plan View of Site Number 1 8 

Figure 3.2. Plan and Profile of Site Number 1 ..................................................................... 9 

................................................................... Figure 3.3. Plan and Profile of Site Number 2 20 

........................................... Figure 3.4. Typical Levee Cross Sections for Site Number 2 21 

......................................... Figure 3.5. FLO-2D Cross Section Layout for Site Number 5 25 

................................................................ Figure 3.6. Subbasin Layout for Site Number 5 26 

............................................... Figure 3.7. Plan and Profile for Site Number 5 (Sheet 5B) 30 

.............................................. Figure 3.8. Plan and Profile for Site Number 5 (Sheet 5C) 31 

.............................................. Figure 3.9. Plan and Profile for Site Number 5 (Sheet 5D) 32 

............................................. Figure 3.10. Plan and Profile for Site Number 5 (Sheet 5E) 33 

............................................................... Figure 3.11. Plan and Profile for Site Number 7 37 

.................................................... Figure 3.12. Typical Cross Sections for Site Number 7 38 

............................................................... Figure 3.13. Plan and Profile for Site Number 8 42 

.................................. Figure 3.14. Typical Cross Sections for Site Number 8 (Sheet 8A) 43 

.................................. Figure 3.15. Typical Cross Sections for Site Number 8 (Sheet 8B) 44 

............................................................... Figure 3.16. Plan and Profile for Site Number 9 48 

.................................................... Figure 3.17. Typical Cross Sections for Site Number 9 49 

............................................................. Figure 3.18. Plan and Profile for Site Number 10 53 

.................................................. Figure 3.19. Typical Cross Sections for Site Number 10 54 

............................................................. Figure 3.20. Plan and Profile for Site Number 11 59 

Figure 3.21. Typical Cross Sections for Site Number 11 .................................................. 60 



ADOBE DAM/ DESERT HILLS AREA DRAINAGE MASTER PLAN 

LIST OF TABLES 

Table 3.1: Cost Estimates for Site Number 1 ..................................................................... 10 

Table 3.2: WCMP Comparison of Breakout Flows for Site Number 2 ........................... 14 

Table 3.3: WCMP Levee Design for Site Number 2 ......................................................... 15 

Table 3.4: 2D Report Levee Cost Estimates for Site Number 2 (Soil 
Alluvium Toe-Down) ............................................................................... 17 

Table 3.5: 2D Report Levee Cost Estimates for Site Number 2 (Concrete 
Toe-Down) ................................................................................................ 18 

Table 3.6: Cost Estimates for Site Number 2 ..................................................................... 22 

Table 3.7: Cost Estimates for Site Number 5 ..................................................................... 34 

Table 3.8: Cost Estimates for Site Number 7 ..................................................................... 39 

Table 3.9: Cost Estimates for Site Number 8 ..................................................................... 45 

Table 3.10: Cost Estimates for Site Number 9 ................................................................... 50 

Table 3.11: Cost Estimates for Site Number 10 ................................................................. 55 

Table 3.12: Cost Estimates for Site Number 11 ................................................................. 61 

LIST OF APPENDICES 

Appendix A: Bibliography 
Appendix B: Supporting Calculations and Alternative Schematic Information 

Site Number 1 
Site Number 5 
Site Number 9 
Site Number 11 

ENCLOSED DATA CD INCLUDES: 

Digital Copy of Report in PDF Format 



ADOBE DAM/ DESERT HILLS AREA DRAINAGE MASTER PLAN 

As part of the Recommended Alternative Report, Part 9, Volume 1 a recommended alternative has 

been formulated. This report only deals with structural alternatives. Refer to Part 9, Volume 1 for no 

action or nonstrnctural alternative analysis. For the purposes of this report, these alternatives have 

been evaluated for fatal flaws as well as for common sense solutions to existing problems within the 

Adobe D a d  Desert Hills Area Drainage Master Plan (ADMP). 

The technical backup necessary to Connulate the recommended alternative in the 

Recommended Alternatives Report, Part 9, Volume 1 is included in this report. This report is meant 

to work hand in hand with the Recommended Alternatives Report, Part 9, Volume I .  This report 

functions as a technical appendix to the Part 9, Volume 1 report. 

A number of data sources were needed to perform the technical backup for the recommended 

alternative. Data sources are listed before presenting the technical backup methodology for each site 

and some context on their origin is provided. The data sources for the analyses were as follows, but 

may not be limited to: 

o Existing studies used in analysis: 

Phase I ,  Design Option Reporf Pinnacle Peak Road Bridge Over Skunk Creek, BR- 

922765, Performed by Wood1 Patel Associates in June, 1993. This report was used to 

establish an alternative that had already been mutually agreed upon by the City of 

Phoenix (Phoenix) and the Flood Control District of Maricopa County (FCDMC) for Site 

Number I .  The alternatives discussed in this report were carried forward for further 

analysis and cost estimation. 

Split Flow Analysis Over Pinnacle Peak Road, CVL #98-0013, performed by Coe & Van 

Loo in October, 2002. This report shows the flow split in Skunk Creek north of Pinnacle 

Peak Road that was used as a basis Eor alternative design for Site Number I 

Recommended Alternative Iceport Part9vol2,doc Pagc 1 
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Letter of Map Revision Request for Skunk Creek, City ofPhoenix Contract No. SA- 

930222, Technical Data Notebook, performed by Tetra Tech, Inc., submitted to 

EMCON/OWT, and prepared for the City of Phoenix in November, 2002. This report is 

a Letter of Map Revision (LOMR) reflecting water surface elevation changes within 

Skunk Creek from Interstate 17 to the flood pool area of Adobe Dam. This report was 

necessary to reflect the construction of the Skunk Creek Landfill and associated levees; 

the Pinnacle Peak Road bridge, drop structure, and associated channelization; the Adobe 

Highlands residential development; and Paseo Highlands Park, located on the southeast 

comer of Pinnacle Peak Road and 35Ih Avenue. This LOMR impacts all of Site Number 

1. 

Skunk Creek Watercourse Master Plan, Attachment 3, Hydrology Report, K D  99-23, 

Performed by Tetra Tech, Inc. in August, 2001. This report was used as a foundation for 

all of the hydrology along the Skunk Creek Corridor. This impacts Site Numbers 2, 8, 9, 

10, and 11. 

Skunk Creek Watercourse Master Plan, Attachment 7, Two Dimensional Hydraulic 

Model of the Conzence of Skunk Creek & Sonoran Wash at the CAP Canal, FCD 99-23, 

Performed by Tetra Tech, Inc. in July, 2001. This report was used to look at the breakout 

at Site Number 2 out of Skunk Creek onto Interstate 17 north of the CAP Canal. 

Floodplain Delineation Study for Skunk Creek Between the Central Arizona Project and 

Happy Valley Road, Two-Dimensional Hydraulic Model, Performed by Tetra Tech, Inc. 

in June, 2002. This report was the basis for the alternatives at site number 2. The two- 

dimensional modeling that was performed in this report analyzed each of the alternatives 

looked at in the ADMP at Site Number 2. 

Conceptual Plan for Desert Hzlls, Performed by RBF Consulting in July, 2004 for the 

Arizona State Land Department. This report is a data collection and processing effort, 

suitability analysis, and an analysis of future land use needs for the State Trust parcels 

located in the Desert Hills area. This report was useful to determine the proposed land 

uses for Site Number 5. 

Maricopa County Department of Transportation Construction Plans fov; Carepee 

Highway - 7'h Street to Cave Creek Road, Project No. 69003, Performed by Dibble & 

Recommended Altcmative Report Part9vol2  do^ Page 2 
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Associates Consulting Engineers and issued for public bidding in August, 1997. These 

plans were used to determine the capacity of drainage facilities located in the Carefree 

Highway. This information was used to analyze the alternatives at Site Number 7. 

Apache Wash Hydrology Report for Apache Wash Flood Insurance Study, FCDMC 

Contract No. 89-66, Performed by Jeny R. Jones & Associates, Inc. in November, 1991. 

This report established the hydrology that was used for the Apache Wash Flood 

Insurance Study and Site Number 7. 

Apache Wash FloodInsurance Stu@, FCDMC Contract No. 89-66, Performed by Jeny 

R. Jones & Associates, Inc. in August, 1992. This report establishes the existing 

floodwayifloodplain for Apache wash. This information was useful in the analysis of the 

alternatives at Site Number 7. 

Hydrology Report, Rodger Creek Floodplain Delineation Study, Performed by Michael 

Baker Jr., Inc. in 1989. This report established the hydrology that was used for the 

Rodger Creek Flood Insurance Study and Site Number 9. 

Rodger Creek FloodDelineation Study, Performed by Michael Baker Jr., Inc. in 1990. 

This report establishes the existing floodwayifloodplain for Rodger Creek. This 

information was useful in the analysis ofthe alternatives at Site Number 9. 

Skunk Creek Floodplain Delineation Study, Technical Data Notebook, Performed by 

Montgomery Watson in 1997. This report establishes the existing flood~a~ifloodplain 

for Skunk Creek north of the CAP. This information was useful in the analysis of the 

alternatives at Site Numbers 2, 8, and 11. 

o Stakeholder and Municipality information that was provided to JE FullerMIydrology & 

Geomorphology, Inc. (JEF) and used for analyses: 

Ralph Goodall with Phoenix provided updated cost estimates for the altematives at Site 

Number 1. 

Randy Randolph with the CAP provided excerpts from an internal hydrology report 

regarding reach 10 of the Granite Reef Aqueduct. These excerpts included hydrologic 

information about the design of the CAP Canal at Site Number 2. 

IE FULLER Recommended Alterriatlve Report Part9volZ.doc Pagc 3 
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Chris Plumb with Maricopa County Department of Transportation (MCDOT) provided 

updated cost information for roadways in Maricopa County. These were very useful for 

the cost estimates provided for each of the analysis sites. 

Andy Wojakiewicz with MCDOT provided typical roadway sections and typical bridge 

sections for use in analyzing Site Numbers 5, 7, 8, 9, and 10. 

Tom Loomis with the FCDMC provided GIs mapping related to his two-dimensional 

modeling (FLO-2D) north of the New River Road Bridge on Skunk Creek. This 

information was used to establish the extent of flooding not represented in the effective 

floodplain delineation study for Site Number I I. It is important to note that this FLO-2D 

modeling should also be used to determine the final design of Site Number 11. 

o Additional information used for analyses: 

The FCDMC provided GIs information at the beginning of this project. Aerial 

photography, contour information, existing floodwaylfloodplain information, assessor 

parcel information, and landuse information were provided. This information was used 

in many diverse ways at each of the sites analyzed and will be documented further within 

this report. 

The ADMP has generated many deliverables such as new hydrology within selected 

areas, new floodplain delineations, a flood response plan, etc ... This information was 

used in the analysis of each of the sites and will be documented further within. 

3.1 General 

This section is designed to discuss each individual site that has been refined for the 

recommended alternative. It is organized by site. Each site is discussed in terms of problem 

description, methodology, design, plan and profile sheets, and cost estimates. Refer to Appendix B 

for supporting calculations by Site Number. 

Recommended Alternative Report Part9vol2.doc Page 4 
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3.2 Individual Site Analysis 

3.2.1 Site Number I 

Problem Description - In June of 1993 Wood1 Patel contracted with Phoenix to perform an 

analysis of alternatives for design options of a bridge over Skunk Creek at Pinnacle Peak 

Road. This report, Phase I, Design Option Report Pinnacle Peak Road Bridge Over Skunk 

Creek, BR-922765, performed by Wood Patel Associates in June, 1993, looked at several 

options for bridges. From this report, the recommended alternative was Option C-1 which 

provided a 100-year crossing at Pinnacle Peak Road and allowed for future extension of the 

35th Avenue to the north (Appendix B). In addition, its channel geometry provided a 

sediment transport rate comparable to the existing channelization to the north. 

Even though this alternative was recommended, what was actually built in 1995 was a four- 

span concrete box-girder bridge, a roller-compacted concrete drop structure located 

approximately 350 feet upstream of the bridge, and an excavated channel with soil-cement 

bank protection between the drop structure and the bridge. The excavated channel has a 

bottom width of 250 feet and continues, unlined, downstream of the bridge to the Adobe Dam 

reservoir area. After conversations with Phoenix and Wood Patel, it appears that the reason 

for downgrading the construction from the recommended alternative was because of 

budgetary reasons. It was felt that it was better to build something that protected most of the 

time and improve it later when funds or cost sharing partners became available. 

In 2002 Tetra Tech, Inc. completed the Letter of Map Revision Request for Skunk Creek, City 

of Phoenix Contract No. SA-930222, Technical Data Notebook. They submitted this report to 

FEMA, but as of this report it was unclear if it had been approved. This report identified a 

breakout from Skunk Creek downstream of the landfills and upstream of the drop structure 

across Pinnacle Peak Road. Also in 2002, Coe & Van Loo Consultants performed the Split 

Flow Analysis Over Pinnacle Peak Road, CVI, #98-0013. This report analyzed this breakout 

from Skunk Creek further and looked at the breakout effects further downstream through the 

park and back into the Adobe Dam reservoir impoundment area. This split flow analysis 

assumed that the entire 15,500 cfs breakout crossed Pinnacle Peak Road and entered the park 

site. Because of this breakout, the ADMP looked at this site and what could be done to 

eliminate future breakouts and deliver the flows to the Adobe Dam reservoir area. 

Rccornmended Alternat~ve Report Part9vol2 doc Pagc 5 
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Methodology and Design - While researching this site, JEF found that considerable analysis 

has already been performed. The Phase 1, Design Option Report Pinnacle Peak Road Bridge 

Over Skunk Creek, BR-922765, performed by WoodiPatel Associates in June, 1993 looked at 

several options at this particular location. After reviewing this report, JEF agreed with 

WoodPatel that Option C-1 is the best alternative for this site. The methodology that 

WoodPatel used follows generally accepted design methodology and makes the most 

economic sense. 

This option consists of a 320-foot span of Pinnacle Peak Road bridge crossing, a concrete 

stepped drop structure immediately downstream of the southern boundav of the Skunk Creek 

Landfill, a levee between the drop structure and landfill, and an incised channel downstream 

of the drop struchlre. The cross-sectional geometsy of the channel is a trapezoid with 2:l side 

slopes. Refer to Figure 3.1 for a plan view of this option. 

The drop stnmture is a stepped concrete structure with eight 2-foot high steps to dissipate 

energy. The levees will be keyed into the existing levee system for the landfill. All channel 

embankment lining consists of soil cement. The freeboard allowance for the 100-year flow 

condition is 1.5 feet. 

Comparisons of the 100-year water surface elevations of this option with those of the revised 

CVL model shows that the water surface does not increase at any cross sections. 

Based on the fact that this alternative has been recommended previously in other reports as 

well as further analysis by JEF and the ADMP team, this alternative has become part of the 

recommended alternative. 

Plan and Profiles - The plan and profile sheet incorporated WoodL'atel's Option C-1 with 

updated aerial photography and topography. Existing utilities are shown in the plan view, but 

actual depths of these utilities are unknown. The profile shows the proposed condition in 

conjunction with the existing condition profile. The effective FIS design flow (100-year) of 

39,000 cfs is also provided. Refer to Figure 3.2 for the Plan and Profile of Site Number 1. 

Recommended Altemat~ve Report Part9vol2 doc Page 6 
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Cost Estimates --  Cost estimates for this alternative were provided by Phoenix. Since this 

alternative has already been recommended to Phoenix, JEF talked with Ralph Goodall at the 

City and found that preparations had already been made to include this project into Phoenix's 

Capital Improvement Program (CIP). Cost estimates for this alternative were provided by 

Phoenix, so any further cost estimate preparation would be unnecessaw. Refer to Table 3.1 

for cost estimates for Site Number 1. 

Recommended Alternative Report Part9vol2 doc Page 7 
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IE FULLER Recommended Altemat~ve Report Part9volZ.doc Page 10 
l l T D O C 6 Y  d 6!OWPnolC4~4 

- 5  

Table 3.1 

Cost 

Item 

Subgrade Prep. 

Pavement (surface) 
- 

Pavement (base) 

Tack Coat 

Vert. Curb &  utter 
Single Curb 

-. 
Sidewalk 

Ribbon Curb 

Landscaping 

Deco Pavement 

Street Lights 

Storm Drain 

Catch Basins 

Bridge 

Channelization 

Soil Cement Bank Protection 

Remove RCC Drop Structure 

New RCC Drop Structure 

Adjustments 

Remove V.C.&G. 

Remove Concrete DIW,SiW,etc. 

Remove Structures 

Site Number 

Quantity 

43413.00 

3662.97 

14651.89 

36.47 

11000.00 
- .  

55000.00 

105000.00 

1000.00 

11000.00 

5280.00 

20.00 

37600.00 

385000.00 

71 000.00 

1.00 

6000.00 

40.00 

Estimates for 

Unit 

 STY^. 
Tons 

Tons 

Tons 

Lin. Ft. 

Lin. Ft. 

Sq. Ft. 

Lin. Ft. 

Sq. Ft. 

Sq. Ft. 

Lin. Ft. 

 in-~t. 
Each 

Sq. Ft. 

C.Y. 

C.Y. 

L.S. 

C.Y. 

Each 

Lin. Ft. 

Sq. Ft. TT Misc.Removal and Other Work 
-- 

Waterline Relocation Each 

Traffic Signals (Per Intersection) Each 

Contingent (20%)- L.S. 

TOTAL 

1 

Unit Cost 

$3.50 

$40.00 

$38.00 

$380.00 

$9.00 
~- 

$1 1 .OO 

$2.00 

$8.00 

$2.50 

$6.00 

$8.00 
-. 

$200.00 

$2,500.00 

$66.00 
- 

$3.00 

$50.00 

$200,000.00 

$75.00 

$300.00 

$1 .OO 

$1.50 

Total 

$1 51,945.50 

$146,518.88 

$556,771.73 
- 

$13,857.43 

$99,000.00 

$0.00 

$1 10,000.00 

$0.00 

$262,500.00 

$6,000.00 

$88,000.00 

$1,056,000.00 

$50,000.00 

$2,481,600.00 

$1,155,000.00 

$3,550,000.00 

$200,000.00 

$450,000.00 

$12,000.00 

$0.00 

$0.00 

$15,000.00 
.. 

$50,000.00 

$0.00 

$15,000.00 

$0.00 

$50,000.00 

$2,090;838.71 

$1 2,545,032.24 
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3.2.2 Site Number 2 

Problem Description - In 1990, Coe & Van Loo used HEC-2 to estimate the 100-year 

floodplain limits for Skunk Creek upstream of the Central Arizona Project Canal (CAP) and 

to estimate the amount of discharge that breaks away from Skunk Creek in the effective 

Flood Insurance Study (Appendix B). Their findings were as follows: 

Table 3.1 

Cost Estimates for Site Number 1 

Approximately 3,000 cfs breaks out to the west across 1-17, 

Item 

Approximately 5,000 cfs breaks out to the south into the CAP Canal on the 

west side of the Skunk Creek Overchute. 

Approximately 1,000 cfs breaks out to the south into the CAP Canal on the 

east side of'the Skunk Creek Overchute. 

Unit 

Approximately 1,000 cfs breaks out to the south into the CAP Canal on the 

west side of the Sonoran Wash Overchute. 

Design Cost 

JE FULLER Recommended Alternat~ve Report Part9volZ.doc Page 11 
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Quantity 

- 
Consultant 

DCM Staff 
- 

Construction Adm. 
~ ~- ~ 

TOTAL DesignlConst. 

$752,701.93 

$1,003,602.58 

$1,756,304.51 

$3,512,609.03 

Unit Cost 

- 
Right-of-way 

- - 
GRAND TOTAL 

Note: Costs provided by the City of Phoenix. This job has already been sent out for design 

bid. 

No edits were made to the cost estimates at this time. 

Total 
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Approximately 200 cfs breaks out south into the CAP Canal on the east side 

of the Sonoran Wash Overchute. 

Approximately 16,600 cfs continues down the Skunk Creek channel corridor. 

In 1997 Montgomery -Watson accepted the Coe & Van Loo study for the Skunk Creek 

Floodplain Delineation Study. 

In 2001 Tetra Tech, Inc. performed the Skunk Creek Watercourse Master plan (WCMF') and 

identified flooding across 1-17 upstream of the CAP. This flooding is summarized in the 

Skunk Creek Watercourse Master Plan, Attachment 7, Two Dimensional Hydraulic Model of 

the Confluence ofskunk Creek & Sonoran Wash at the CAP Canal, FCD 99-23. This 

attachment was added to the Watercourse Master Plan because of the complex problem of a 

very broad floodplain in the confluence area in combination with the structures associated 

with the CAP. The FCDMC was interested in better defining the following: 

The 100-year water surface elevations, limits of flooding, and flow patterns 

upstream and downstream of the CAP. 

The location and magnitude of flow that would break out of the Skunk 

CreeWSonoran Wash corridors during the 100-year flood event. 

The associated hydraulic parameters associated with the 100-year event such 

as depths, velocities, etc ... 

The location and type of hydraulic controls 

. The modifications needed to contain the 100-year event within the Skunk 

CreeWSonoran Wash corridors. 

The ability of the CAP overchute structures to accommodate the 100-year 

event. 

. The impact of the two dimensional analysis results on the starting water 

surface elevations specified in the existing FIS studies on Skunk Creek and 

the initial FIS study for Sonoran Wash. 

The recurrence interval of the initial breakout flow across 1-17, 

0 The following is summary of the results found in this initial two dimensional modeling: - 
Recommended Alternative Report Part9volZ.doc Page 12 
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The 100-year starting water surface elevation for Skunk Creek was estimated 

at 1533.7 by two dimensional modeling which compares to a starting water 

surface elevation of 1532.5 that was used for both the effective FEMA study 

and the Tramonto Conditional Letter of Map Revision (CLOMR). 

The 100-year starting water surface elevation for Sonoran Wash was 

established as 1532.1. 

The breakout flow across 1-17 is 6,400 cfs, has an average depth of 2.5 feet, 

and a total volume of 76,800 acre feet. 

The overchute structures are capable of passing the combined 100-year event 

from Skunk Creek and Sonoran Wash assuming that flow is directed to them 

by raising the upstream embankment so that the design flow is actually 100- 

year instead of 50-year. However, the extent of local scour upstream and 

downstream of the stmctures was not evaluated. These results assumed that 

ponding behind the proposed levee improvements upstream of the CAP are 

allowed to occur. 

The earliest breakout flow was noted to he 14.20 hours at 1-17, This 

corresponds to a total discharge of approximately 17,600 cfs on the Skunk 

Creek Hydrograph which also corresponds to approximately a 26-year 

recurrence interval on the discharge frequency curve. 

Tahle 3.2 shows the comparison of this study with the Coe &Van Loo study 

with respect to breakout locations and magnitude. 

Tahle 3.3 is a summarization of levees that were modeled in this report to 

contain the flows. 

- 
Recommended Alternative Report Part9volZ.doc Page 13 
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Table 3.2 

WCMP Comparison of Breakout Flows for Site Number 2 

100-Year Breakout Coe &Van Loo 100-Year 

Location Discharge Breakout Discharge 

(cfs) (cfs) 

West of the Skunk Creek Overchute 1,100 5,000 

Across 1-1 7 6,400 3,000 

East of the Skunk Creek Overchute 500 1,000 

West of the Sonoran Wash Overchute 2,500 1,000 
- 

East of the Sonoran Wash Overchute 1,200 200 

Flow to the Southeast along the CAP. 100 Not Reported 

Overchutes 

Skunk Creek 18,500 *16,600 
- 

Sonoran Wash 6,100 *16,600 
- 

Total 36,400 26,800 

Reported total in Report 36,400 35,000 
-- - 

*It was unclear ifthese are for both overchutes together or individually. It was assumed 

that they are comb~ned since they are different size hydraulic structures. 
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One of the outcomes of the WCMP was the recommendation that the two dimensional 

modeling be extended to include Buchanan Wash to the west and extend downstream to 

Happy Valley Road. In 2002, The FCDMC contracted with Tetra Tech, Inc. to perform this 

Table 3.3 

WCMP Levee Design for Site Number 2 

modeling. As a result of this, the Floodplain Delineation Studyfor Skunk Creek Between the 

Central Arizona Project and Happy Valley Road, Two-Dimensional Hydraulic Model, was 

performed. This two-dimensional study expanded on the previous studies and includes the 

following analyses for both the 100-year and Standard Project Flood (SPF) events: 

An expanded two dimensional analysis of existing conditions. The Skunk 

Quantity of Fill (20' 

Average Width) 

(CU yd) 

8,000 

2,000 

2,300 

1,000 

1,500 

1,600 

900 

Creek study limits are from Happy Valley Road (downstream limit) to the 

e 

Estimated 

Height 

(feet) 

5 

4 

5 

.- 

4 

4.5 

- 

7 

- 

4 

Location Description 

From Skunk creek Overchute, 

1800' west 

From the end of previous 

levee, 500' north 

East side of Skunk Creek 

Overchute 

West side of ~ ~ n o r %  Wash 

Overchute 

East side of Sonoran Wash 

Overchute 

East side of studyarea, 

upstream of the CAP 

East side of studyarea 

upstream of the CAP 

Recommended Alternative Report Part9volZ.doc Page 15 
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(feet) 

1,800 

500 

500 

200 

300 

300 

300 
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CAP. Buchanan Wash, from the CAP to its confluence with Skunk Creek, 

is also included in the study area. 

A floodplain analysis for the area west of 1-17, 

Two pre-development condition models; one without the CAP and another 

without 1- 17 or the CAP. 

An analysis of widening the CAP overchutes as apossible remedial 

alternative. 

An analysis of extending the existing levee system to contain breakout 

flows. 

The results from this study are as follows: 

The existing condition model confirmed breakouts north of the CAP over I- 

17 in both the 100-year and SPF flood events. The 100-year breakout 

conveys over the canal and ponds on the north side of the CAP and in the 

medians. 

The existing condition model showed that significant ponding occurs north 

of the CAP on Buchanan Wash. This ponding causes significant attenuation 

in the model that is not accounted for in the effective FIS hydrologic model. 

The land in the ponding area is presently owned by the State of Arizona. 

The predevelopment models show that the flows were fairly well contained 

only after 1-17 was built. The addition of the CAP only helped to contain the 

flows within the system. 

Widening the overchutes does not help to alleviate the flooding problems 

within the system. Flow still breaks out over 1-17 north of the CAP. 

Extending the levees upstream from the current location to the CAP, and 

north of the canal, on both the east and west sides effectively confines the 

flows in the channel corridor during the 100-year event. During the SPF 

event, there is some backwater leaving the channel through the opening 

between the Corp of Engineers (Corp) levees and the City of Phoenix landfill 

levees. The costs of these levees are summarized in Tables 3.4 and 3.5. 

IE FULLER Recommended Alternative Report Part9vol2.doc Page 16 
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Table 3.4 

2D Report Levee Cost Estimates for Site Number 2 (Soil Alluvium Toe-Down) 

Construction Cost 
Height 

(feet) 
Location 

East bank from 

existing levee to 

CAP 

East bank from 

CAP to end 

West bank from 

existing levee to 

CAP 

West bank from 

Length 

7 1 3.8 21000 I 1 89 135 6,593 10,000 $412,100 $625,000 I $1,037,100 

, 
CAP to end 

Total $2,530,300 $3,375,000 $5,906,000 
. 

*Construction cost = $62.50 per cubic yard, per FCDMC. 

Avg. End Area 

(sq ft) 

Volume 

(CU yd) 
(Feet) 

4,600 

1,200 

I 3,000 

Avg. 

3.3 

6.6 

3.1 

High 

6 

12 

6 

Low 

2 

3 

1 

Levee 
Toe- 

Down 
Total 

$2,268,100 

$1,072,300 

$1,527,800 

Levee 

13,289 

11,156 

9,444 

78 ~ 135 

251 I 135 

! 
I 

85 

Toe-Down 

$1,437,500 

$375,000 

$937,500 

Toe- 1 
I Levee 

Down 

23,000 $830,600 
I 

i 

135 

6,100 

15,000 

$697,300 

. $590,300 
I 
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The ADMP was tasked with formulating alternatives that would solve the flooding across I- 

17 as well as the flooding that would occur upstream of the Corp of Engineers levees. The 

Corp of Engineers levees are upstream of the crossing of Skunk Creek and 1-17. These 

levees, however, do not extend to the CAP. The aforementioned modeling shows that the 

100-year flow backs up in the levee area and "end runs" the levees to both the east and west. 

New development currently exists to the east and established businesses and residences exist 

to the west between 1-17 and the back side of the Corp. of Engineer's levees. 

Table 3.5 

2D Report Levee Cost Estimates for Site Number 2 (Concrete Toe-Down) 

Methodology and Design -- Because of the extensive modeling that has already been done in 

this area, JEF used this information along with basin analysis information performed by JEF 

above the CAP to formulate alternatives. The previous studies looked at extending the 

levees. Refer to the WCMP and the two dimensional modeling report for modeling details 

regarding levee extension discussed in the Problem Description section of this report. 

Location 

East bank from existing levee 

to CAP 

East bank from CAP to end 

West bank from existing levee 

to CAP 

West bank from CAP to end 

Total 

Along with the recommendations from both the WCMP and the additional two dimensional 

modeling report, JEF is recommending that the Corp levees be extended north until they tie 

*Construction cosC= $62.50 per cubic yard for Cement Soil Alluvium (levee), per FCDMC. 

$94 per cubic yard for concrete (toe-down), per CalTrans Construction Cost Index. 

*Construction Cost 

a into the CAP (4,600 from the east bank to the CAP and 3,000 feet from the west bank to the 

CAP). Additionally, a levee north of the CAP along 7-17 is recommended (Approximately 
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Levee 

$830,600 

$697,300 

$590,300 

$412,100 

$2,530,300 

- 
Toe-Down 

$480,700 

$125,400 
-- 

$313,500 

$209,000 

$1,128,600 
-- 

Total 

$1,311,300 

$822,700 

$903,800 

$621 ,100-  

$3,659,000 
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2,000 feet of levee) to stop overtopping of the 1-17, Refer to Table 3.4 for approximate 

lengths of levee extensions. 

Based on the fact that this alternative has been recommended previously in othcr reports as 

well as in further analysis by JEF, such as the upstream basin analysis, and the ADMP team 

discussions, this alternative has become part of the recommended alternative. 

Plan and Profiles -The plan and profile sheet was put together with updated aerial 

photography and topography. Existing utilities are shown in the plan view, but actual depths 

of these utilities are unknown. The profile shows the proposed condition in conjunction with 

the existing condition profile. The design flow (100-year) for Skunk Creek, taken from the 

WCMP, of 26,513 cfs and Sonoran Wash of 9,825 cfs is provided. Refer to Figure 3.3 for the 

Plan and Profile of Site Number 2. Figure 3.4 shows typical levee cross sections for Site 

Number 2. 

Cost Estimates - Cost estimates for this alternative were performed by JEF. Two different 

types of levees were looked at in this cost estimate. First, JEF looked at levees with concrete 

toe-downs. Second, costs were prepared for cement soil alluvium toe-downs. 

Once these costs were established, it was necessary to provide a range of costs based on the 

land needed to construct the levees. The lower range cost was based on the amount of land 

needed if only the footprint of the levees was purchased. This is obviously going to be a cost 

that is too low based on the fact that it would be very difficult if not impossible to purchase 

just the land under the footprint of the levees. Because of this, an upper range was 

established based on the purchase of every parcel that the levees crossed in any way. The 

actual cost is going to fall somewhere between the two. At the time of the analysis (July, 

2004), the laud costs are assumed to equal $1.50 per square foot ofraw ground or $65,340.26 

per acre as provided by the FCDMC. Refer to Table 3.6 for cost estimates for Site Number 2. 
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Typical Levee Cross Sections for Site Number 2 
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3.2.3 Site Number 5 

Problem Description - Site Number 5 (located between 7" Street and Central Avenue east 

and west and between Irvine Road and the Carefree I-Iighway north and south) was identified 

by the ADMP team during the process of problem identification (Appendix B). Overland 

flow coming from the northern area of Desert Hills, between the New River Road and 1 2 ~ '  

Street, either uses 7Ih Street from Saddle Mountain Road to Cloud Road as a flow corridor or 

it crosses 7" street around Desert Hills Drive and flows south through a developed area until 

it intersects Joy Ranch Road where it crosses and continues across the Arizona State Land 

Department (ASLD) parcel to Cloud Road. Flooding of structures and the roadway system 

do occur north of Joy Ranch Road, but becomes a substantial concern once it reaches Cloud 

Road. The flow that comes down the right-of-way of 7" Street turns at Cloud Road in a 

southwesterly direction and sheet flows across a developed area before it enters Desert Lake 

Wash again west of 3rd Street. The flow from Desert Lake Wash continues south of Cloud 

Road combining with flow from 7Ih Street and continuing southeast back to 7" Street and 

eventually past the Carefree Highway toward Cave Creek. 

The main issues with this site are to confine the flows from the north in such a manner as to 

convey them through the area without flooding the roads or any of the existing structures. 

Removal of structures from the floodway is also an important aspect of this site. 

Methodology and Design - Design flows for this site came from a HEC-1 model performed 

by JEF that was built in the following manner: 

The flows crossing Joy Ranch Road east of 7Ih Avenue were derived from 

the previously stated FLO-2D analysis performed in Part 3, Volume 2 with 

modifications to add cross sections for determining flows along the northern 

edge of Joy Ranch Road just east of 7" Avenue and along the eastern edge 

of 7" Avenue between Joy Ranch Road and Lavitt Lane. These two cross 

sections are numbers 20 and 21 and are shown on Figure 3.5. The 

combined hydrograph of FLO-2D section numbers 20 and 21 were entered 

into HEC-1 using QI records. 
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Skunk Tank Wash Subbasins S17 and St8 were modeled as one subbasin 

using the Green and Ampt parameters reported in the Cave Creek WCMP 

and new S-Graph parameters. 

Subbasins S19 and S20A were not modeled. Instead, a unit discharge of 

1,000 cfs per square mile was used to estimate a peak discharge from these 

areas. That peak estimate was added directly to the HEC-1 results to get the 

design discharge. 

Refer to Figure 3.6 for a map of subbasin layout. Refer to Appendix B for details regarding 

the FLO-2D modifications, hydrograph manipulation spreadsheets, and the HEC-I model. 

The development of design discharges will be discussed along with the description of 

alternatives. Refer to Figure 3.5 for a map of cross section layout within the FLO-2D 

modeling area. Refer to Appendix B under the Site Number 5 head~ng for moditicatio~is of 

the FLO-2D model. A full submittal of the modified FLO-2D model is included on the data 

CD provided within this report. For details regarding the hydrograph manipulation 

spreadsheets refer to Appendix B under the heading Site Number 5. 

Site Number 5 began as several individual sites that were somewhat tied into the same 

system. The preliminary alternatives looked at Site Number 5 in the following manner: 

For the area of Cloud Road downstream to 7". Street. Collector channels 

constructed on the north side of Cloud Road funneling the water to the south 

side of the road into an offline detention basin was analyzed. This system 

would incorporate a pilot channel from the detention basin that would 

continue to 7th Street. 

For the same location, an alternative with the same scheme as stated above 

was analyzed with the difference of having the developer of the ASLD parcel 

pay for the collection channels north of Cloud Road. 

For the same area again, an alternative with the same scheme as stated above 

was analyzed with the difference of having the detention basin moved onto 

the ASLD parcel with some type of developerlstate funding to pay for the 

improvements. 
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Figure 3.6 

Subbasin Layout for Site Number 5 
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Finally, for the same location, an altemative with the same scheme as stated 

above was analyzed with the difference of moving the detention basin to the 

north end of the ASLD parcel so that a smaller channel across the ASLD 

parcel could be constrncted instead of the larger channel that would need to 

be provided by the developer of the ASLD parcel. 

For the area north of the ASLD parcel, an alternative was analyzed that 

would provide an interceptor channel locatcd on the east side of 7th Street 

that would parallel 7" Street from Irvine Road to Joy Ranch Road. At the 

intersection of 7Ih Street and Joy Ranch Road, culverts would be constructed 

that would convey the flow to the ASLD parcel. The outlet channel to the 

culverts would parallel Joy Ranch Road for approximately 1,300 feet, 

serving as a collector channel for flows exiting the developed area to the 

north. All of this flow would then he released south in the alignment of 

Desert Lake Wash. 

All of these potential alternatives were then combined and refined into the preferred 

alternative which is described in more detail in the following paragraphs. 

Flow coming from the north is intercepted in a channel (CHSA) that parallels 7"' Street from 

Irvine Street to Joy Ranch Road. One Culvert (CLVSA) would need to be constructed for 

access within this stretch of channel. Once the flow gets to Joy Ranch Road, it is necessary 

to convey the flow from the northeast comer of the intersection to the southwest corner of the 

intersection. This would be done in a culvert (CLV5B) that would outlet onto the ASLD 

parcel. The design discharge for C H ~ ,  CLVSA, and CLVSB is 1,050 cfs which is taken from 

cross section number 17 of the FLO-2D (Figure 3.5). 

Once the flow crosses the intersection of 7" Street and Joy Ranch Road, it continues parallel 

to Joy Ranch Road for approximately 1,300 feet. This Channel (CHSB) has three functions; 

1) to convey flow to the channel 5C which flows south to below Cloud Road. 2) to intercept 

flows crossing Joy Ranch Road from the north out of Desert Hills Estates. 3) to function as an 

inlet weir section to the offline detention basin (SA) located in the northeastern comer of the 

ASLD parcel. The design discharge for CHSR is 250 cfs based on the 4 resultant hydrograph 

a 
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bypassing basin 5A. The ultimate channel design will be a function of the amount of flow 

spilled to the basin which JEF estimates at 250 cfs. 

The basin (5A) is designed with a required volume of 40 acre-feet to make it function 

correctly. For the graphical context of this report, JEF designed the basin at 5 feet deep. This 

basin will require a control/spillway structure to allow all but 250cfs of inflow hydrograph 

into the basin. 

After the peak has been reduced by the detention basin, a channel (CH5C) will be constructed 

that will flow south to Cloud Road where it will be conveyed under the Roadway by a culvert 

(CLVSC). 

The channels for Site Number 5 were designed using normal depth calculations and using the 

FlowMaster program distributed by Haestad Methods. The roadway crossings were designed 

using the HY8 computer program as distributed by the University of Florida, McTrans Center 

for Microcomputers in Transportation. FlowMaster output, HY8 printouts, and basin design 

calculations can also be found in Appendix B under the Site Number 5 Heading. 

The area south of Cloud road was deleted from the recommended alternative as far as 

structural alternatives were concerned. Floodway residences south of Cloud Road are being 

recommended for the Floodprone Property Acquisition Program (FPAP) as part of the 

recommended alternative. Once the floodway residences are removed, the channel will have 

more capacity and can be improved to better convey flow through the southern area of the 

system. Until the floodway residences are removed, the flooding will continue to occur in the 

manner in which it currently does due to the fact that a large amount of the contributing flow 

comes from the south and not all from the north. 

Plan and Profiles - The plan and profile sheets were put together with updated aerial 

photography and topography. Existing utilities are shown in the plan view, but actual depths 

of these utilities are unknown. The profile shows the proposed condition of the new channel 

along with the existing grade profile. The design flow (100-year) for the design is depicted 

on each of the individual sheets. Refer to Figures 3.7, 3.8, 3.9, and 3.10 for the Plan and 

Profiles of Site Nnmher 5. Note that the figures shown in the body of the text start with sheet * 
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5B. This is because only the recommended alternative is depicted within the body of the 

report. 

Cost Estimates - Cost estimates for this alternative were performed by JEF. As was 

discussed previously a range of costs based on the land needed to construct the channels and 

basins was necessary. The lower range cost was based on the amount of land needed if only 

the right-of-way ofthe channels and basins was purchased. This is obviously going to be a 

cost that is too low based on the fact that it would he very difficult if not impossible to 

purchase just the land needed for right-of-way. Because of this, an upper range was 

established based on the purchase of every parcel that the right-of-way came in contact. The 

actual cost is going to fall somewhere between the two. At the time of the analysis (July, 

2004), the land costs are assumed to equal $1.50 per square foot of raw ground or $65,340.26 

per acre as provided by the FCDMC. Refer to Table 3.7 for cost estimates for Site Number 5. 
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Plan and Profde for Site Number 5 (Sheet 5D) 
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Plan and Profile for Site Number 5 (Sheet 5E) 
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Note: Land costs are assumed to equal $1.50 per square foot raw ground and is only the footprint of the structural alternative. This is equal to $65,340.26 per acre. (July, 2004) 
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3.2.4 Site Number 7 

Problem Description - The Cave Creek Watercourse Master Plan identified this site as a 

problem area. Site 7 has been a problem since the 241h Street alignment north of the Carefree 

Highway is basically in the bottom of Apache Wash (Appendix B). The roadway and 

Apache Wash coexist for nearly 700 feet at one location and about 250 feet at another. 

In the 100-year event of 7,210 cfs 24" Street is impassable. 24'h Street is aprimary artery for 

the residents to the area north. This situation will only increase in severity as the area to the 

north continues to develop. 

Methodology and Design -Design flows for this site came from Part 3, Volume 1 of the 

ADMP report. The design 100-year peak flow of 7,210 cfs for Apache Wash comes from the 

north and flows directly south encompassing 24Ih Street for most of its length from Cloud 

Road to the Carefree Highway. 

Although somewhat challenging, realigning 24" Street up out of Apache Wash was 

determined by the ADMP team to be the most desirable. For this alternative, 24Ih Street 

would be realigned to the west side of Apache Wash, generally along the natural ridge that 

exists. At the Carefree Highway, the intersection would also need to be shifted west of 

Apache Wash so that there is no need for crossing of the wash at all. At Cloud Road, the 

current intersection could be lei? alone since the roadway can be swung back into its original 

location at this point. The road can be built in the floodplain fringe and elevated to preserve 

land. In fact, a breakout area just north of the Carefree Highway could be eliminated and 

kept within the Apache Wash corridor. No new culvert would be required to cross Apache 

Wash. A relief culvert may be required at the Carefree Highway depending on how the 

breakout flow is actually handled. 

This alternative removes the roadway out of the flood hazard and becomes an all weather 

access. No Apache Wash crossings are needed for this alternative. This alternative has the 

opportunity of stopping breakout flow from Apache Wash if that is considered desirable. All 

of the adjacent land is ASLD trust land. Because of this, the possibility exists for cost share 

either with the State Land Department or with a potential buyer of this property. 

- 
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Because of the reasons stated, the realignment of 24" Street has been selected as part of the 

recommended alternative. This alternative completely removes the flooding problem 

associated with Apache Wash and provides an all weather access to the development to the 

north. 

Plan and Profiles - The plan and profile sheets were put together with updated aerial 

photography and topography. Existing utilities are shown in the plan view, but actual depths 

of these utilities are unknown. The profile shows the proposed condition of the new roadway 

along with the existing grade profile. The design flow (100-year) for Apache Wash is 7,210 

cfs and is depicted on the plan and profile sheet. Refer to Figures 3.115 and, 3.12 for the Plan 

and Profiles and typical sections of' Site Number 7. 

Cost Estimates - Cost estimates for this alternative were performed by JEF. This site is 

much easier to cost based on the fact that right-of-way impacts only one owner, the ASLD. 

At the time of the analysis (July, 2004), the land costs are assumed to equal $1.50 per square 

foot of raw ground or $65,340.26 per acre as provided by the FCDMC. Refer to Table 3.8 for 

cost estimates for Site Number 7. 

Recommended Alternative Report Part9vol2.doc Pagc 36 



ADOBE DAM/ DESERT HILLS AREA DRAINAGE MASTER PLAN 

APACHE WASH - 7310 ch (1CC-YR) 

H a  r n E n e P l N m A w E ~ 1 1 1 D  
r U I L ~ F Q R ~ ~  
ONLY. n r l l l U n D N S W U L ~  
M M B . A n I l R I I Y I R ~ r n M D  
I R e s U m u P W ~ O O E U Y B r m  
lBIULTDPOBRUHIwMPmwonYmE 
FCDYawmuFOIWT. 

L 
z 

awmx ScNz 

Plan and Profile r Site Number 7 t 
I 

CmLLn Recommended Altem tive Report Part9volZ doc Page 37 
l P C l O ( i ( d ~ . K  



a ADOBE DAM/ DESERT HILLS AREA DRAINAGE MASTER PLAN 

ITPlCAL SEGTION 
Rurd Cdiwtw Ropd jot %cia" Line) 

NOT TO SCALE 

9nryQ 
C-Yan Tofol 7hicLnes = t3" 

E SECnON NO. 1 

t I 

51 
$ 1  

I ,/ 

8 -.___,* i.,'i Figure 3.12 
Tgpkrdk&dlwsfwSlls _ 

.. . , Yua*u? 

Figure 3.12 

Typical Cross Sections for Site Number 7 
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Table 3.8 

Cost Estimates for Site Number 7 

Description 

Roadway Excavation 
Pavement 
Misc. Roadway Items 
Right-of-way Acquisition 
Improvements (Carefree Highway) 
Demolition 
Rehabilitation 
Environmental Assessment 
Right-of-way Abandonment 

Contingency 

$ 7,500 
$ 137,500 
$ 62,500 
$ 170,000 
$ 16,250 
$ 27,625 
$ 6,259 
$ 25,000 
$ 5,000 
$ 457,634 

Construction 

SUMMARY 

Engineering 

$ 4,500 
$ 82,500 
$ 37,500 
$ 102,000 
$ 9,750 
$ 16,575 
$ 3,755 
$ 15,000 
$ 3,000 

$ 274,580 Totals 

Minimum Costs 

Total 

$ 42,000 
$ 770,000 
$ 350,000 

$ 952,000 
$ 91,000 
$ 154,700 
$ 35,050 
$ 140,000 
$ 28,000 
$ 2,562,750 $ 1,830,536 

Units 
Cu.Yd. 
Sq. Yd. 

LS 
Acre 
LS 

Sq. Yd. 
Acre 
LS 
LS 

/ Maximum Costs / 

Quantity 
3,000 
22,000 

1 
13.6 

1 
22,100 

8.8 
1 
1 

Unit Cost 
$1 0 
$25 

$250,000 
$50,000 
$65,000 

$5 
$2,845 

$100,000 
$20,000 

Construction Cost 
$ 30,000 
$ 550,000 
$ 250,000 
$ 680,000 

$ 65,000 
$ 110,500 
$ 25,036 
$ 100,000 
$ 20,000 

Range of Costs 

Number of Parcels negatively impacted / 2 
Number of Parcels positively impacted / 50 (Approximately) 

$ 2,562,750 1 / $ 2,562,750 

Note: All parcel and structure data based on 2002 parcel and aerial data 
Note: A 25% contingency is added for erosion protection, side slope changes, local drainage relief, etc. and any other unknown that well be determined in pre-design. 
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3.2.5 Site Number 8 

Problem Description - Included in the sites recommended for upgrade in the Skunk Creek 

Watercourse Master Plan was Site Number 8. Site Number 8 is the confluence of Desert 

Hills Drive and Skunk Creek (Appendix B). 

At this location, the flow coming down Skunk Creek intersects Desert Hills Drive, which is a 

low water crossing. All flow, including minor nuisance flow, crosses over the roadway 

surface creating frequent road closures at this location. This crossing is continually 

barricaded during storm events. 

From the discussion in Part 8, Volume 4, Section 1, Section 3.2.3, this location is one of two 

access points to the area west of Skunk Creek. Currently, if the roadway at Cloud Road and 

27'h Avenue (Site Number 3 that was not included in the Recommended Alternative) were 

washed out and Site Number 8 was inundated with active flow, access to the west side of 

Skunk Creek would be cut off and residents would be stranded. Additionally, this would not 

allow for emergency services to cross Skunk Creek. The new Daisy Mountain fire station is 

located just east of Skunk Creek on Desert Hills Drive and 1 l th Avenue. 

Methodology and Design -Design flows for this site came from the Skunk Creek WCMP. 

The design 100-year peak flow of 27,300 cfs comes from the north and flows directly south 

across Desert Hills Drive. The water surface elevation taken from the FIS model is 1856.69 

feet at the crossing. 

Only one structural alternative makes sense at this site and that is to bridge the crossing. The 

flows in this location are too large to warrant box culverts and would not allow for wildlife to 

cross under the roadway. The actual bridge looked at for this alternative is one that would 

span the floodplain. This is necessary so that the current flows are not disturbed in any way. 

Increasing water surface elevations at this location would mean increased flooding to current 

structures. 

Although this alternative is an expensive one, it was carried forward by the ADMP team to 

reconnnended alternative. This was done because of two reasons; first, because this is a 

larger arterial roadway than 27Ih Avenue and has the potential for higher traffic usage, and 
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second, because the access for emergency services from the Daisy Mountain fire district 

makes more sense due to the proximity to the new fire station. 

One additional problem had to be solved for Site Number 8 because of the placement of the 

bridge itself. In order for the bridge to be able to span the floodplain, it cuts off access from 

Desert Hills Drive onto 15'~ Avenue, which is located just east of Skunk Creek in the 

floodway. For this alternative, 15&~venue access would be accomplished by upgrading 

Tanya road to a paved section from its intersection with 15" Avenue east to 1 lth Avenue. 11" 

Avenue would also be upgraded to a paved section from Tanya Road north to the intersection 

of Desert Hills Drive. 

Plan and Profiles - The plan and profile sheets were put together with updated aerial 

photography and topography. Existing utilities are shown in the plan view, but actual depths 

of these utilities are unknown. The profile shows the proposed condition of the new roadway 

and bridge section along with the existing grade profile. The design flow (100-year) for 

Skunk Creek is 27,300 cfs and is depicted on the plan and profile sheet. Refer to Figures 

3.13,3.14, and 3.15 for the Plan and Profiles and typical sections of Site Number 8. 

Cost Estimates - Cost estimates for this alternative were performed by JEF. Similar to Site 

Number 7, this site is much easier to cost based on the fact that right-of-way already exists 

for construction. At the time of the analysis (July, 2004), the land costs are assumed to equal 

$1.50 per square foot of raw ground or $65,340.26 per acre as provided by the FCDMC. 

Refer to Table 3.9 for cost estimates for Site Number 8. 

0 
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Figure 3.14 

Typical Cross Sections for Site Number 8 (Sheet 8A) 
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NPICAL SECTION FOR BRIDGE 
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Figure 3.15 

Figure 3.15 

Typical Cross Sections for Site Number 8 (Sheet 8B) 
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COST ESTIMATE 

Note: All parcel and structure data based on 2002 parcel and aerial data. 
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3.2.6 Site Number 9 

Problem Description W h i l e  looking at the issue of access throughout the Desert HillsiNew 

River area for the Flood Response Plan, the Skunk Creek WCMP identified this location as a 

problem area for access north into the New River community. The ADMP team analyzed the 

issues associated with the area and agreed that the culvert crossing at Rodger Creek and the 

New River Road was old and could fail during any significant stom event (Appendix B). If 

this were to occur, the only access into the New River area is from the 1-17 exit east into the 

New River community. Emergency services would be greatly hampered because of the 

distance that would have to be taken to get north into the area. 

Flow in Rodger Creek coming from the northeast out of the area between Pyramid Peak and 

Apache Peak crosses the New River Road in two 8 foot diameter culverts. The headwalls of 

these culverts are hand placed rock and are very old and damaged. The 100-year peak 

discharge overtops the roadway making it impassable. Once flow exits these structures, 

serious erosion problems are evident along the southern bank. This erosion protection needs 

to be replaced or modified so that it functions more efficiently The flow in Rodger Creek 

also inundates a floodway residence downstream of the crossing before it eventually enters 

Skunk Creek. 

Methodology and Design --Design flows for Rodger Creek came from the Skunk Creek 

WCMP. The design 100-year peak flow of 6,170 cfs comes from the northeast and flows 

west across the New River Road. 'The water surface elevation taken from the FIS model is 

2035.10 feet at the crossing. 

A 400 foot long span bridge over Rodger Creek that would span the floodplain was selected 

as the recommended alternative. The roadway profile would need to be raised to 

accommodate the flow from Rodger Creek, hut containment of the flow would be the driving 

force for the expense needed to achieve a bridge. A bridge would provide a 100-year all 

weather access, reduce the floodplain elevation and limits upstream of the culverts, and 

would potentially reduce scour of the left bank downstream due to existing culvert outflows. 

The cost is high, but MCDOT is a potential partner. A bridge would also improve moderate 

habitat in the area to high and would provide a corridor for the Marjcopa County trail system. 

- 
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This alternative was accepted as the recommended alternative because of three reasons; first, 

because the agencies involved preferred a bridge section based on the fact that it is a critical 

major arterial serving the New River area and will only become more important as 

development continues north of the crossing, second, because the access for emergency 

services from the Daisy Mountain fire district makes more sense, and lastly, a bridge section 

provides an access for the Maricopa County trail system. 

Even though a bridge is recommended, the residence downstream of the crossing is still 

located within the floodway. This residence is also recommended to the FPAP program as 

part of the recommended alternative. 

Plan and Profiles - The plan and profile sheet was put together with updated aerial 

photography and topography. Existing utilities are shown in the plan view, but actual depths 

of these utilities are unknown. The profile shows the proposed condition of the new bridge 

section along with the existing grade profile. The design flow (100-year) for Rodger Creek is 

6,170 cfs and is depicted on the plan and profile sheet. Refer to Figures 3.16 and 3.17 for the 

Plan and Profiles and typical sections of Site Number 9. 

Cost Estimates -- Cost estimates for this alternative were performed by JEF. As was 

discussed previously a range of costs based on the land needed to construct the bridge, 

ingresslegress channels, and associated erosion protection was necessary. The lower range 

cost was based on the amount of land needed if only the right-of-way of the construction was 

purchased. This is obviously going to be a cost that is too low based on the fact that it would 

be very difficult if not impossible to purchase just the land needed for right-of-way. Because 

of this, an upper range was established based on the purchase of every parcel that the right-of- 

way came in contact. The actual cost is going to fall somewhere between the two. At the 

time of the analysis (July, 2004), the land costs are assumed to equal $1.50 per square foot of 

raw ground or $65,340.26 per acre as provided by the FCDMC. Refer to Table 3.10 for cost 

estimates for Site Number 9. 
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Figure 3.16 

Plan and Profile for Site Number 9 
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TYPICAL SECTION FOR %RIDGE 
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Figure 3.17 

Typical Cross Sections for Site Number 9 



ADOBE DAM/ DESERT HILLS AREA DRAINAGE MASTER PLAN 

Description 

Note: Land costs are assumed to equal $1.50 per square foot raw ground and is only the footprint of the structural alternative. This is equal to $65,340.26 per acre. (July, 2004) 
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3.2.7 Site Number I 0  

Problem Description - Site Number 10 evolved from discussions and field visits of the 

ADMP team. It was observed that flow in the Cline Creek tributay to Skunk Creek coming 

southwest out of the Tonto National Forest made a large sweeping bend at the base of Circle 

Mountain Road before it continued under the New River Road Bridge (Appendix B). Circle 

Mountain Road is elevated approximately 10 feet above the bottom of the wash bottom. The 

sideslope embankment of the roadway is currently unprotected from erosion in any way. 

The reason that this particular location is critical is due to the fact that this is the sole access 

for residents in the Cline Creek Area. If the roadway embankment were to fail due to 

erosion, access would be cut off for approximately four square miles of developed land. 

Emergency access would only be available through the air. 

Methodology and Design - Design flows for this site came from the Skunk Creek WCMP. 

The design 100-year peak flow of 13,747 cfs comes from the northeast and flows south into a 

large sweeping bend to the west before it crosses New River Road. The channel velocity in 

this location is 15 feet per second and the channel bank shear stress is 8 pounds per square 

foot. C. L. Williams Consulting, Inc. (CLW) analyzed this location. Design assumptions are 

listed on Figure 3.18. 

This site is highly visible to the surrounding area, so aesthetics is an important factor in the 

solution chosen for this site. Four structural alternatives were analyzed for the purposes of 

this study. The alternative chosen for the recommended alternative is a series of terraced 

walls that would be supplemented with a more naturalized treatment such as native plants and 

grasses. This alternative is much more visually pleasing as opposed to the more hard 

engineered solutions. This treatment would actually incorporate terraced gabion baskets that 

would be placed into the embankmet~t. Dumped rock riprap would be placed below the 

gabions to protect the toe of the slope to the scour depth. Backfill would then be placed over 

the gabion baskets and riprap. The embankment would then be planted with natural 

vegetation of a type that would hold the slope in higher recurrence interval storms such as the 

2-year event. Maintenance of the site would be necessary if a larger (100-year) event 

- 
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occurred that removed the top layer of the treatment. The integrity of the roadway 

embankment would not be compromised in anything less than a 100-year event. 

The terraced option was the most widely accepted alternative based on the visual aspects of 

the alternative. Because of these reasons, the terraced alternative is the recommended 

alternative for Site Number 10. 

Plan and Profiles - The plan and profile sheet was put together with updated aerial 

photography and topography. Existing utilities are shown in the plan view, but actual depths 

of these utilities are unknown. The profile shows the existing grade of Circle Mountain 

Road, the 100-year water surface elevation profile, and the existing grade at the Cline Creek 

thalweg. The design flow (100-year) for Cline Creek is 13,747 cfs and is depicted on the plan 

and profile sheet. Refer to Figures 3.18 and 3.19 for the Plan and Profiles and typical 

sections of Site Number 10. 

Cost Estimates - Cost estimates for this alternative were performed by JEF. As was 

discussed previously a range of costs based on the land needed to construct the erosion 

protection was necessary. The lower range cost was based on the amount of land needed if 

only the right-of-way of the construction was purchased. This is obviously going to be a cost 

that is too low based on the fact that it would be very difficult if not impossible to purchase 

just the land needed for right-of-way. Because of this, an upper range was established based 

on the purchase of every parcel that the right-of-way came in contact. The actual cost is 

going to fall somewhere between the two. At the time of the analysis (July, 2004), the land 

costs are assumed to equal $1.50 per square foot of raw ground or $65,340.26 per acre as 

provided by the FCDMC. Refer to Table 3.1 1 for cost estimates for Site Number 10. 

1E ~L~ Recommended Alternat~ve Report Part9vol2 doc Page 52 
K W l  d O I W W L  K 

tap- 



ADOBE DAM/ DESERT HILLS AREA DRAINAGE MASTER PLAN 

DESIGN FLOW- 13.747 da (40C-YR) 
CHANNEL MLOCIM= 15 FPS 

CHANNEL BANK SHEAR SlWSS = B W S F  
FREEBOARD = JABWE WSEL 

GABION WTFZSS BASKETS - %'DEEP 
D50 = S'PER WUFACTURE REC. 

BEND SCMlR METHOD =ZULW, 1985 
USING DATAFRDM CLINE FP ANALYSIS 

FOR M)NCEPT DESIGN USE 
X2 COMPUTED VALUE 

C W W M  =3: CONCEPT DESIGN -8' 

KEYTD uTILmEs - - .,-, - -. -. - . - 

Y o n 2  ~LUePUW1IRERIEUIwum 
IRE PROVWD FOR PUNNING WWMEE 
ONLY. T H E L O U ~ O F U L ~  
U m m E a A W D R m I R E ~ T E U D  
AnE~wUmnRemllDWCUYEMIL 
IOIULmPWRLPHIwA6~BI lh€  
m Y C m  DKIITUR1RYLT., 

Plan and Mbfor 
8 b  NumhKID 

GmPRc acm 

T 
1.-l 

I"--. 

Figure 3.18 

Plan and Proffie for Site Number 10 

- 

LLER Recommended Alternative Report Part9volZ.doc Page 53 
d (KMppIwr0uT.K 

I 



ADOBE DAM/ DESERT HILLS AREA DRAINAGE MASTER PLAN 
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Figure 3.19 

Typical Cross Sections for Site Number 10 
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Note: Land costs are assumed to equal $1.50 per square foot raw ground and is only the footprint of the structural alternative. This is equal to $65,340.26 per acre. (July, 2004) 
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3.2.8 Site Number ll 

Problem Description D u r i n g  the course of the WCMP, the WCMP team identified Site 

Number 11 (located upstream and downstream of the New River Road Bridge at Skunk 

Creek) as a considerable problem area (Appendix B). The problems include; 1) Residences 

in the floodway. 2) Flow breakouts occurring in many locations. 3) A bridge that has a very 

severe skew with regards to the flow of Skunk Creek. 

Flows come down from the north in Skunk Creek. When they get to Wolf Trap Road, they 

begin to break out to the west and southwest. The flow continues to breakout from this 

location until approximately 600 feet north of the New River Road Bridge. The flow that 

breaks out continues west/southwest until it reaches the New River Road. At this point the 

flow inundates the roadway, crosses to the south, floods several residences, then turns 

southeast until it intersects back into Skunk Creek. 

This occurs because of the following reasons; 1) The channels in the area are braided with 

low banks that tend to allow flow to jump between flowpaths from flow event to flow event. 

2) Flows, as they approach the bridge, are backed up due to the skew of the bridge combined 

with steeper slopes approaching the bridge flattening out causing the stream to drop its 

sediment and agrade through the bridge section increasing the water surface elevations and 

therefore pushing water out of the system. 

Breakout that reaches New River Road just west of the bridge occurs in less than the 10-year 

recurrence interval and occurs at a rate of between 700 and 1,000 cfs. The velocities 

impacting the road at this location are on the magnitude of 5 to 8 feet per second. 

Approximately 20 homes are impacted by this breakout either by erosion problems, access 

issues, or complete inundation. 

Methodology and Design - Modeling of this area has taken on many forms. The FCDMC 

commenced FLO-2D modeling of this area prior to the beginning of this project which 

continues to the current date. The current FIS study, performed by Montgomery Watson in 

1997, is the current regulated floodplainifloodway for Skunk Creek. Part 4, Volumes I and 2 

of the ADMP are a mix of detailed and approximate zone A delineation of Skunk Creek to 

just below the confluence of tributary 6B and Skunk Creek in the south to the County 
- 
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boundaries in the north. This study also included a portion of tributary 6B and tributary 

28.839. Part 4, Volumes 7 and 8 of the ADMP, are floodplain delineations that include 

portions of Cline Creek Tributary C6, Skunk Creek Tributary 10A, Upper Skunk Tank Wash, 

East Fork Desert Lake Wash and West Fork Apache Wash. Of these the Skunk Creek 

Tributary 10A enters Skunk Creek just south of Wolf Trap Road. All of these studies 

provided backup to the analysis of Site Number 1 1. 

Design flows for this site came from the Skunk Creek WCMP as well as revised flows input 

into FLO-2D. These revised flow inputs were done by the FCDMC. JEF used the FLO-2D 

GIS output for this analysis. For actual changes to any hydrology, those files can be found at 

the FCDMC. The design 100-year peak flow of 7,840 cfs taken from the WCMP was the 

design discharge JEF used for the hydraulic calculations. 

Three structural alternatives were analyzed. The selected alternative was to construct levees 

upstream and downstream of the New River Road Bridge. These levees would stretch 

approximately 6,200 lineal feet and would be constructed along both banks confining the 

flows within Skunk Creek upstream and downstream of the bridge. This alternative would 

remove all of the homes from the floodway and will make New River Road an all weather 

access during 100 year recurrence intervals. However, this alternative is costly. The levees 

could create a negative visual impact to the surrounding area. Also, the tributary flow that 

currently flows into Skunk Creek naturally would be difficult to bring into the levee system. 

This alternative was selected for the recommended alternative based on several factors. First, 

this alternative stops the breakouts from occurring and conveys all of the flow to the bridge. 

Second, it solves the problem of access on New River Road Bridge making it an all weather 

access in the 100-year recurrence interval. Finally, it is a less expensive alternative as 

compared with the other alternatives. This alternative has some challenges associated with it. 

The acquisition of right-of-way for the levee system may be complex, the permitting required 

for constrnction could be expensive and tricky, visual design of the levees will be expensive 

and challenging, and the habitat value around the bridge is moderate to high and would be 

impacted. With all of these factors taken into account, this alternative has been carried 

forward as the recommended alternative for Site Number 1 1. Refer to Appendix B under the 

heading Site Number 11 for FLO-2D Exhibits. 
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After the decision was made to carry alternative one forward to recommended alternative, 

discussions ensued regarding the actual design and aesthetics of the levees in this area. In 

response to this question, JEF performed an analysis using the FlowMaster computer program 

to determine the range of channel bottom widths that would be acceptable based on depth and 

velocity. The results of this analysis were that at 24 foot bottom width and 3 to 1 sideslopes 

resulted in a velocity of 16.74 feet per second. At a channel bottom width of40 feet, the 

resulting velocity was 16.21 feet pcr second. Even though the depths reduce, the velocity 

remains somewhat constant creating the need for grade control structures, energy dissipaters, 

and possible erosion protection to reduce erosion within the linal design. Refer to Appendix 

B under the heading Site Number I 1 for FlowMaster output. 

Plan and Profiles - The plan and profile sheet was put together with updated aerial 

photography and topography. Existing utilities are shown in the plan view, but actual depths 

of these utilities are unknown. The profile shows the existing flowpath of Skunk Creek and 

the proposed levee bank. The design flow (100-year) for Skunk Creek, taken from the 

WCMP, is 7,840 cfs and is depicted on the plan and profile sheet. Refer to Figures 3.20 and 

3.21 for the Plan and Profiles and typical sections of Site Number 1 1. 

Cost Estimates Cost estimates for this alternative were performed by JEF. As was 

discussed previously a range of costs based on the land needed to constrnct the levees was 

necessary. The lower range cost was based on the amount of land needed if only the right-of- 

way of the levees was purchased. This is obviously going to be a cost that is too low based 

on the fact that it would be very difficult if not impossible to purchase just the land needed 

for right-of-way. Because of this, an upper range was established based on the purchase of 

every parcel that the right-of-way came in contact. The actual cost is going to fall somewhere 

between the two. At the time of the analysis (July, 2004), the land costs are assumed to equal 

$1.50 per square foot of raw ground or $65,340.26 per acre as provided by the FCDMC. 

Refer to Table 3.12 for cost estimates for Site Number 11. 
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Figure 3.21 

Typical Cross Sections for Site Number 11 
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Note: Land costs are assumed to equal $1.50 per square foot raw ground and is only the footprint of the structural alternative. This is equal to $65,340.26 per acre. (July, 2004) 

Note: Land costs are assumed to equal $1.50 per square foot raw ground and is only the footprint of the structural alternative. This is equal to $65,340.26 per acre. (July, 2004) 
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During the refinement of the recommended alternative, the ADMP team looked at eight 

separate sites for structural measures and evaluated them qualitatively for reasonableness. The 

ADMP team also tried to identify any fatal flaws. Many of the original alternatives, measures, and 

sites were discarded for various reasons discussed within the body of this report and Part 8, Volume 

4, Section 1. The intent was to come to an agreement on a recommended alternative that was 

feasible, made sense, removed as many residences from the floodway as possible, and provided a 

comprehensive drainage fix that would address the major flooding problems within the ADMP study 

area. 

The sites with structural elements within the recommended alternative include Site Numbers 

l , 2 ,  5, 7, 8,9,10, and 11. The form of each of those structural elements discussed within the body of 

this report vary, but when combined with the non-structural recommended alternatives provide a 

recommended alternative that meets the goals of the ADMP for reducing the flood hazard and risk 

throughout the entire ADMP study area. 

0 
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Site Number 1 
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Work Study Map from the Letter of Map Revision for Site Number 1 
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Site Number 5 
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Conceptual Plan Layouts for Site Number 5 
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Once all of the alternatives were analyzed, they were combined into this concept which is the one that is discussed in the report body. 
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Design Memorandum for Site Number 5 
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Summary of SITE 5 Design H&H 

GENERAL NOTES: 

FL02D model and results are based on the future conditions model reported on in the TDN, 
with modifications to add cross sections for determining flows at certain locations. 

A spreadsheet was created to do some hydrograph manipulation using the output from 
FL02D. The spreadsheet is named Sites 4 and S_Designf~d~ographs.xls. 

s Normal depth channel calculations were performed using FlowMaster (FM). The project file 
is named Sites 4 and 5.@2. 

Culverts were calculated using HYS. The project files are named by culvert ID 

Channel CH5A and Culverts CLV5A and CLV5B: 

Design discharge = 1,050 cfs 
Source: FL02D Cross Section No. 17 
Channel - see FM output 
Culverts - Use 3 barrel, 12 foot by 5 foot RCB (see HY8 output for CLV5A) 

Channel CH5B: 

Design discharge = 250 cfs (see note on third bullet) 
Source: Resultant hydrograph bypassing Basin 5A (see spreadsheet tab labeled SITE 5 
Detention Basin) . Channel - ultimate channel design will be a function of the amount of flow spilled to the 
basin. Will probably be about 250 cfs (see FM output) 
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Basin 5.4 

Basin is offline design 
Total volume required is 40 ac-feet 
Basin depth is approximately 5 feet 
Will require two controlispillway structures to allow all but 250 cfs of inflow hydrograph to 
enter into basin. 

Channel CH5C and Culverts CLV5C and CLV5D: 

Design discharge = 250 cfs 
Source: Resultant hydrograph bypassing Basin 4A (see spreadsheet tab labeled SITE 5 
Detention Basin) 
Channel - see FM output 
Culverts - Use 1 barrel, 8 foot by 5 foot RCB (see HYR output for CLV5C) 

Channel CH5D and Culverts CLV5E and CLV5F: 

Design discharge = 1,350 cfs (see third bullet) 
Source: 250 cfs bypassing Basin 5A plus the additional flow generated by the area generally 
south of Cloud Road and West of 31d Street (approximately 1,100 cfs at the peak time of the 
bypass hydrograph). The intervening tributary flow hydrograph was calculated from the 
future condition FL02D results by subtracting the resultant hydrograph at Cloud Road, 
between 31d Avenue and 7* Street (Cross Sections 6 plus 8), from the hydrograph at 3" Street, 
between Cloud Road and a quarter of a mile south of Galvin Street (Cross Section 19). 
Channel is to be a regrade of existing wash to section shown on FM output. The intent of the 
design is to provide bankfull capacity for something less than the 100-year flow 
(approximately 1,100 cfs), with the full 100-year flow being conveyed in a "floodway" 
(encroached section) that surcharges the channel by one foot. See FM output for cross 
section. 
Culverts -Use 4 barrel, 12 foot by 5 foot RCB (see HY8 output for CLV5E) 
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FLO-2D model information 

(All files related to the FLO-2D models is found in Part 3, Volume 2. This appendix only 

contains a hard copy of thosc files that were changed for cross section modification. 

(FPINOUT.DAT and CROSSMAX.OUT)) 

-- ~ 

IE FULLER 
nlwucu~r d c!-pccv~. K . . . . . . . . . 
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THE MhYIMUM DISCHARGE FKCM CROSS SECTION 

THE MRXIMUN DISCHIIRGE FROM NODE 12088 IS' 

THE MAXIMUM DISCHaRGE FROM NODE 12191 IS: 

THE MAXIMUM DlSCHiiRGE FROM NODE 12302 1 5 :  

THE MBXIMUM DlSCii l lRGE FROM NODE 12409 I S :  

THE MllXIMUN DISCHARGE FROM NODE 12516 IS' 

THE MRXIMUH DISCHARGE FROM NOOE 12622 15: 

THC MIIXIMUM DISCHIROE FROM NODE 12128 IS: 

THC MaXIMUM DISCHARGE FROM NODE 12823 IS: 

THE MIIXIMUM DISCHARGE PROM NODE 12914 IS: 

TllE MnXlMUM DISCHARGE FROM NOOE 13003 I S :  

THE MRYIMUM DISCHARGE FROM NODE 13091 IS: 

THE MiiYIMUM DISCHARGE FRO& NODE 13117 IS: 

THE M i i i i l M U M  OISCIIhRGE FROM NOOE 13261 IS: 

THE MIYIMUN DISCHIIWI: FROM NODE 13343 TS: 

THE M ~ X I M V M  DISCBIIRGE rnoM CIZOSS SECTION 

THE MAXIMUM DISCHARGE FROM NODE 1111 IS' 

THE MAXIMUM DTSCHaROE FRON NOOE 1177 I S :  

THE M l l l l M O M  DISCHARGE FROK NODE 1244 I S :  

THE MAXIMUM DISCHARGE FROV NODE 1313 IS: 

THE MAXIMOM DISCHARGE FROr NODE 1181 IS: 

THE MAXIMOM DISCHARGE FROL NODE 1450 IS: 

THE MAXIMUM DISCHARGE FROI NODE 1 5 2 1  I S :  

THE MAXIMOM DISCHARGE FROV NOOL 1592 I S :  

TilE MAXIMUM OISCHhRGE FROI NODE 166a IS: 

THE MAXIMUM DISCHA~GE man NODE 1156 I S :  

TilE MAXlMUM DISCHARGE FROhl NODi. 1808 I S :  

THE MAXIMUM DISCHARGE FROH NODE 1881 IS: 

TilE MAXIMUM OISCHARGE FROX NODE 1915 15: 

TilE MAXIMUM DISCHARGE FROK NODE 2029 15: 

THE MAXIMUM DlSCl l i iRGE FROM NODE 2104 IS: 

THE MliXlMUM DISCHARGE FHOM Ci lOSS SECTlDN 

THE MAXIMUM DISCHnRGE FROn NODE 2119 IS: 

THE MAXIMUM DISCllARGE FRON NOD6 2255 IS: 

THE MAXIMUM DISCHilRGE FROM NODE 2331 I S :  

THE MAXIMUM DISCHilRCE FROn NODE 2406 IS: 

THE MAXlMUM DISCHARGE FRO% NODE 2482 IS: 

'THE M A X I N N  DISCHllRCE FROll NODE 2518 IS: 

THE MAXIMUM UISClliiRGE FROM NODE 2613 15: 

THE MAXIMUM DISCHiiRGE FRO3 NOUL: 2709 IS: 

THE MAXIMOM DISCIIhRGI: FROn NOD6 2185 iS: 

THI: MAXIMUM DISCHIROE FROV NOl>l: 2861 IS: 

Ti16 MAXIMUM DISCHilRGE PR0-I NODE 2936 IS: 

THE MAXIMUM DISCHIRCE L'ROX NODL 3012 I S :  

1 IS ; 2053.61 CFS 

3-01 CFS AT TIME 4 . 2 1  HOURS WITH A MAXIMOX DEPTH or: 

0.81 CFS Xr TIME 4 . 8 3  HOURS WITH ii MAXIMUY DEPIH OF: 

6 1 . 0 5  CrS AT TIME 4 . 9 2  HOURS WITH A MAXIMUY DEPTH OF: 

2 5 9 . 3 3  CFS AT TIME 4.91 HOURS WITH il MAXIaOX DEPTH OF: 

380.02 CFS kT TIME 4.91 HOURS WITH A MAXIMUS DEPTH OF: 

511.78 CFS &T TIME 4.93 HOURS WITH il MAXrMOX DEPTH OF: 

264.31 CFS AT TIME 4.91 HOURS WITH il MIIXI i lUX DEPTX OF: 

194.15 CFS AT TIME 1.12 HOURS WITH n MhXrMU'1 DEPTH OF: 

1 0 2 . 8 9  CFS AT TIME 4 . 9 4  HOURS WITH ii MIIXTMOX DEPTH OF: 

8 8 . 9 6  CFS AT TIME 4.90 HOURS WlTH h MAx1au.l DEPTH OF: 

81.46 CFS &T TTME 4.12 HOURS WITH ii MAXlMIlY DEPTH OF: 

95.78 CFS AT TTME 4 . 2 6  HOURS WITH B MAXIMOX DEPTH OF: 

1 3 1 . 6 8  CFS &T TIME 4 . 3 6  HOURS WlTH k MAXIMVX DEPTH OF: 

1 2 . 5 2  CFS i l T  TIME 4 . d 1  HOURS WITH ii MAXlMDY DEPTil OF: 

2 IS : 4 1 6 . 8 9  CFS 

0.62 CFS AT TIHI: 4.00 HOUPlS WITH ii MAXIMUM DEPTH OF: 

0.53 CFS RT TiNE 4.00 HOURS WITH il MAXIMUX DEPTH OF: 

8 . 7 9  CFS &T TINE a . 4 8  HOURS WITil  A M A X I M U M  DEPTH OF: 

34  '6 CFS AT TIHE 4.42 HOURS WITH A MRXrMUrl DEPTH OF: 

4 . 3 8  CFS AT TIME 4 . 5 8  HOURS WITH A MaXIMUII  DEPTH OF: 

126.51 CFS AT TIMI: 4.51 HOURS WITH (i MAXIMUM DEPTH OF: 

4 & 7 8  C r S  AT TIYE 4.49 HOURS WITH A MAXIMUS DEPTH OF: 

60.11 C6.S jlT TIHE 4 . 4 9  HOURS WlTH ii MIIXIMUM DEPTH OF: 

3 2 . 3 0  CFS RT TIME 4 . 6 3  IiOURS WITH MXXrMUM DEPTH OF: 

11.19 CFS RT TlME 4.57 HOURS WITH I( MXTMUX DEPTH OF: 

a 0 1 8  CFS AT TIHE 4 . 5 8  liOORS WITH A NbXTMUH DEPTH OF: 

45.49 C6S AT TIME 4 . 6 1  HOURS WITH A HnXTMUX DEPTH OF: 

1 8 . 9 2  CFS AT TIME a.52 HOURS WITO A XbXIMUM DEPTH OF: 

4.65 CFS IIT TIME "95 HOURS WITH A HAXIMUM DEPTH OF: 

40.1? CFS IT TIME 4 . 5 6  HOURS WIT, Ei M i i X i M U M  DEPTH OF: 

3 IS : 4 9 4 .  i z  CFS 

28.31 CFS AT TIME 4 . 6 8  HOURS VITn A MAXIMUM DEPTH OF: 

3 . 7 6  CFS RT TIME d . G 9  HOURS WITH A MiiXIMUM DEPTH OF: 

22.20 CFS &T T I H E  4 . 6 2  HOURS WITX A MAXIMUM DEPTH Or: 

2 8 . 6 0  CFS i?T TIME 4 . 6 7  HOURS WITH h MIXlMUM DEPTH OF: 

5 3 . 9 4  CFS AT TIME 4.7'I HOURS VITY A M i l l l M U M  DEPTH 01: 

5 1 . 6 4  CrS AT TIME 4 . 7 8  HOURS WITi A MAXIMUM DEPTH OF: 

19.22 CFS AT TIME " 6 9  HOURS WIT$: A M i i X i M U M  DEPTii OF: 

2 9 . 1 1  CFS AT T I U B  6.65 HOURS ,WIT$' A MBXIMUM DEPTH OF: 

3 6 . 1 7  CFS AT TIME 4.61 HOURS l l ITB  A MAXIMUM DEPTii OF: 

8 3 . 2 2  CPS AT TIMN 4.11 HOURS V I T i  A M(IX1MYH DEPIH OF: 

5 9 . 6 6  CFS AT TINE 4.55 HOURS WIT> R MAXIMUM DEPTH OF: 

1 0 . 7 5  CPS Xr TIMI; 4 . 6 3  HOURS V I T i  h MAXIMUM DEPTH OF: 

0.17 FEW 

0.11 FEW 

0.70 PELT 

1.12 FEET 

2.31 FEET 

1.89 FEET 

2.21 F E r r  

1.11 FEET 

1.09 FEET 

0.74 FEET 

0.59 FEET 

0.61 FEET 

0.89  FEET 

0.51 FEET 

0.20 PELT 

0 . 2 0  FEET 

1.11 FEET 

1.79 FEET 

1.57 FELT 

1.60 FELT 

0.91 FELT 

1.25 FELT 

1 .92  FEET 

0 .a4  FEET 

0." FEET 

0.92 FEET 

0 . 6 5  FEET 

0 . 3 2  FEET 

0." FEET 

0 . 5 6  FEET 

0.70 FEET 

0.81 1Err  

0 . 3 6  FEsr 

0 . 6 3  FEi:T 

0 . 7 5  FELT 

0.30 YEET 

0 . 4 8  FZFP 

0.45 FEET 

0 . 8 2  FEET 

0 . 8 2  FEET 

0 . 8 8  FEET 



ADOBE DAM/ DESERT HILLS AREA DRAINAGE MASTER PLAN 

THE MRXlMUM DISCHiiRGE FROM NODE 1081 IS: 17.70 CFS iiT TIME 4 .  10 HOURS WITH (I MAXINVY DCPTil Or: 0.62 FEET 

THE MAXIMUM DISCHRRGE FRllll NOD* 3162 IS: 4 1 - 8 4  CFS XI TIME 4 . ' ) "  HOURS WITH a M X 1 M U M  DEPTll Or: 0.PZ FEXT 

THE MIYlMUM DISCHliRGE FiCOn CHOSS SECTION 

THE MAXIHUM DlSCHARGE FROM NODE 3219 IS: 

THE MnXIMUM DISCHaRGE FROM NODE 3315 IS: 

THE M i t l i M U M  DISCIIaRGE FROM NODE 3391 IS: 

THE MAXIMUM DISCHhRGE FROM NODE 3 8 6 5  IS: 

THE MIIXIMUM DISCHIROE FR<IM NOOE 3452 IS: 

THE MRXTMUM DISCHIRGE FROM NODE 3618 IS: 

THE MilYINUM DISCHRRCE PROM NOOE 3691 IS: 

THE MAXIMUM DISCHARGE FROM NODE 3111 IS: 

THE MiiXIMUM DISCHAROE FXOM NODE 3867 IS: 

THE M W I M U M  DlSCHIRGE FROM NODE 35241 IS: 

THE Mil lINUM DISCHIRCE I.R<IM NODE 6001 IS: 

TllE MIIXIMUM OISCHaRGE FROM NODE 4077 IS: 

TBE MRXIMUM DiSCHilRGE FRCM CROSS 

THE MRXlMUM DISCHIRGE FROM NODE 

THE MIX1mU.Y DISCHaRCE FROM NODE 

THE NIXIMUM DISCHARGE FROH NOON 

THE MIiYIMUM DISCHARGE FROM N O W  

THE MI\YIMOM DISCHARGE FROM NODE 

THE M I i X l M U M  DISCHARGE FR<M NOOi: 

THE M i i X I M O M  DISCHARGE PROM NODS 

THE M I X I M U M  DISCHARGE FROM NOOE 

THE MRYIMUN DISCHARGE PROM NODE 

THE MIiYIMUM DISCHIIRGE FROM NODE 

THE MilXIMUM DTSCHRRGE FROM NODE 

THE mxrtiun DISCHA~GE PROM NODE 

THC MAXIMUM DISCHAROE FRON NODE 

THE MAXIMUM OISCHIRGE FROK NDnE 

THE MAXIMUM OISCHAnGE FRO#: NODE 

THE MIXIMOM DISCHARGE FROM NOOE 

THE MRYiMOM DISCHARGE FRON NODE 

THE NLiXiMOM DISCHARGE FR<IN NODE 

THE MAXIMUM DISCHARGE FROM N00E 

THE MIXIMUM DISCHARGE FROM NDDE 

THE MAXIMUM DISCHARGE FROM NODE 

THE MilYINUM DISCHARGE FROM NODE 

TliE M i l l I M U M  DTSCHREGE FROM NODE 

THE M I Y l M U N  DISCHARGE FROM NODE 

THE MilXTMUM DISCH&F=rE FROY NODE 

THE MRXlMUM OISCIIaRGE FRCIII NODE 

THE MhXIMUM DISCHARGE FROX NOD6 

TllE MIIXIMUM DISCHARGE FKOH NOlX  

SECTION 

4154 IS: 

4231 15: 

6307 IS. 

4382  IS: 

4458 IS: 

4131 IS: 

4605 IS: 

4678  I S :  

4152  IS: 

4821 15. 

4897 IS: 

4910 IS. 

5062 IS: 

5113 IS: 

5184  IS: 

5251 I S :  

5 3 2 1  I S :  

5198 I S .  

5419 IS: 

55IO IS: 

5 6 1 1  15: 

5 5 8 2  IS: 

5754 IS. 

5825  I S :  

5898 IS: 

5 9 1 6  IS: 

6056  I S :  

1131 IS: 

"iS : 5 5 1 . 9 8  CFS 

09.61 CF5 AT TIM* a.66 HOURS WITH 4 LIAXIMUX DEPTH OF: 

7 9 . 5 8  CFS AT TIMI: 9 . 6 4  HOURS l i lTH A MAXIMUM DEPTH Or: 

63.72 CFS AT TIME 4 . 6 8  HOURS YiTTH il MaXIMUM DEPTH OF: 

6 6 . 7 1  CFS AT IIME 4 . 6 6  HOURS WITH il MRXIMUX DEPTH OF: 

2 .84  CFS AT IIME 4 . 9 2  HOURS WITH a MAXIMUM UEPTH OF: 

49.17 CFS AT TIME 4 . 6 5  INOURS WITH P+ MIIXIMUX DEPTH OF: 

1 0 . 3 6  CFS AT TIME 4.73 HOURS VITH ii MAX1MUY DEPTH OF: 

84.92 CFS AT TlME 4 . 7 8  iinliPS WITH a MAXIMUM DEPTH OF: 

16.52 CFS AT TIME a . 1 6  HOURS WITIl il MhXIMUM DEPTH OF: 

3 9 . 2 8  CFS AT TIME 4 . 9 5  HOURS WITH ii MhRT*OM DEPTH Or: 

11.23 CFS AT TIME 4.75 HOURS WITii li MAXlMUM DEPTH Or:  

9 .74  CFS AT IIME 4 .  i 9  HOURS WITH ii MIIXTMUN DEPTH OF: 

IS : 151.9"FS 

2 4 . 1 4  CFS AT TIME 4 . 7 8  HOURS WITH ii M h V I W V  DEPTX OF: 

23.81 CFS AT TIMI: 4.91 "OURS WITH il MAX1fi"Y DEPTX or: 

22.93 CI.S i i T  TINS 4 , ) s  HOURS Y l l I H  ii m X I M U Y  UEPTH Or: 

20.99 CFS il~ TIME 4 , ) s  HOURS WITH ii Mhxrnux DEPTH OF: 

18.20 CCFS i i T  TIME 4 .80  HOURS WITH ii MAIlMVY DEPTCI OF: 

14.04 CFS AT TIME 4 . 8 5  HOURS WITH ii MAXlcYOY DEPTH OF: 

13.36 CPS kT TIME 4 . 9 3  HOURS WITH il MAXIMUY DEPTX O r :  

12.38 CPS &T TIME 4 . 9 6  HOURS WiTH i( MAXIMOX DEPTH OF: 

12.31 CFS kT TIMI: 4 . 9 2  HOURS WITH il MaXIMUI DEPTX OF: 

2 . 2 1  CFS &T TIME 1.12 HOURS WITH ii MAXIMOX DEPTH OF: 

1.31 CFS &T TIME 1.12 HOURS WITH (I MAIIMVY DEPTH Or: 

5.50 CCP.S i i T  TIME 4.98 HOURS WITH ii MIXIaOX DEPTX OF: 

2.13 CFS AT TIME 5 . 0 7  HOURS WITH d m X I M U Y  DEPTH Or: 

1.49 CFS %T TIME 5.15 HOURS WITH ii MAXIMUY DEPTH OF: 

0.96 CI.9 AT T I H E  4.00 ilOOXS l i l T H  A MAXTMOX D6PTH OF: 

0.98 CFS i iT  TIME 4.00 HOURS WITH il MIIXTWX DEPTH OF: 

1.61 CFS RT TIME 1 . 2 7  HOURS WITH B MAXIMUX DEPTH OF: 

2.14 CFS AT ~ 1 s ~  1 . 2 7  HOURS WITH n mxrmux DEPTX or: 

1.53 CPS AT TIME 4.01 HOURS WITH n M R X ~ M U X  DEPTH OF: 

1.70 CFS AT TIME 4 . 0 2  HOURS WITH L- MAXIMIIS UEPTil OF: 

1.36 CIS i l T  TiMB 4.14 HOURS WITH A XAXIMUX DEPTH OF: 

1.49 CFS AT TIME 4 . 0 0  HOURS WlTil  IL MAX1MUY DEPTH OF: 

1.81 CFS i iT  TIME 3 . 9 6  HOURS WITH M h X T W X  DEPTH OF: 

1 . 6 7  CFS hT TIME 4.11 HOURS WITH (i MAYIX1MUY DEPTll OF; 

1 . 2 4  CF4 i lT  TIME 3.91 HOURS W l l i i  il MaXTMUY DEPTil Or: 

1 . 6 0  CFS i lT  TIME 6.1I1 HOURS WITH A MAXIMUM DEPTH OF: 

1 75 CFS i iT  T1&8 4.15 )!OURS WITH A M A X I W Y  DEPTH OF: 

1 . 6 5  CBS iiT T I M  3 . 9 8  HOURS WITH A MAXrMUln DEPTH OF: 

0 . 8 1  r Z T T  

0.40 FE2T 

1.10 FELT 

0.13 F6:T 

0.12 FEET 

O.R2 F E D  

0 . 8 1  FEiT 

0.87 FELT 

0.13 FEET 

0 . 3 9  FEZ? 

O.PZ FE'T 

0.20  6EYP 

0 . 3 3  FEET 

0.35 rii.:T 

0 . 3 8  FEET 

0 . 3 0  FEiT 

0.28 FEET 

0.26 FEET 

0.29 FELT 

0.25 FEET 

0 . 2 8  FELT 

0.20 FEET 

0.08 FELT 

0.23 FEET 

0.21 FEliT 

0.12 FEXT 

0.07 PERT 

0.06 FZiT 

0.10 FEET 

0.11 FEET 

0.11 FELT 

0.10 FEN'T 

0 .08  FEET 

0.08 FEE7 

0.11 FEET 

0.10 iELT 

0 . 0 9  FEli'I' 

0 . 1 2  FELT 

0 . 1 2  FEET 

0.10 FELT 



ADOBE DAM/ DESERT HILLS AREA DRAINAGE MASTER PLAN 

THE MiiXIMUM DISCHaRGE FROY NODS 

TiiE MAXIMUM DISCBaRGE FROM NODE 

THE MFlXIMUM DISCHiiKGE FROM NODE 

THE MAXIMUM DlSClliiRGE FROM NODE 

THE MAXIMUM DiSCHiiRGE PROM NODE 

THE MilYIMUM DISCHARGE FROY NODE 

THE MiiYIMUM DISCHRRGE rROY N O I X  

THE M i i X I M U M  DISCHRRGE FROX NODE 

THC M i l X l M U M  D I S C H U G E  FROM NODE 

THE MRXIIIUM DISCHAPIGE FROM NOOE 

THE MRXlMUM OISCHIIrnE FROM NOUE 

THE MAXIMUM DISCHAROE FROM NOilE 

THE MAXIMOM DISCHiiRGE FROM NODE 

THE M X I M U M  DISCHARGE FROM NODE 

THE MAXIMUM DISCHiiRGE PROP4 NODE 

THE MAXIMUM DISCHhRGE FROM NODE 

THE MAXIMUM DISCHIIRGS FROM NODE 

THE MiiXlMUM DiSCHiiRGE FRO# NODE 

THE MIIXIMUX DISCIIaRGE FRO3 NOD% 

TllE MIIXIMUM DISCIIARGE FROM CROSS 

THE MaXIMVM D I S C M R G E  FROM NODE 

THE MaXIMUM DISCHaRGE PROY NODE 

THE MilYIMUM DlSCHIRGE FROM NODE 

THE MltYIMUM DISCHARGE FROY NODE 

THE MIXlMUN DISCHARGE FRON NOD6 

THE MAXIMUM DISCHARGE FROM NODE 

THE MAXIMUM DISCHaRCE FROM NODE 

THE MIIXIMUM DISCHhKGE FROW NODE 

THE MRXIMUN D I S C H A K E  FROM NOUS 

THE W I l M O M  DISCHARGE FRO* NODE 

THE MIXIMOM DlSCHARGE FROM NOD6 

THE MAXIMUM DISCHARGE FROa NODE 

'THE MAXIMUM DISCHARGE FWJM NODE 

TiiE MAXIMUM DISCHIIRGS FROM NODE 

THE MIXIMUM DISCHARGE FROY NODE 

THE MIlYIMUM DISCHARGE FROX NODE 

'THE M i i X l M U M  DlSCHbRGE FROM NODE 

THE iVlX1M"M DISCHnRGE FROM NODE 

THE MRXIMUM DISCHaRGE FROM NODE 

THE MbYIMUM DISCHARGE FROM NODE 

THE M i i X I M U M  DISCHARGE FROM NOllE 

THE MaXIMUM DISCHARGE FRO* NODE 

THE M l l X l M U M  DISCHltRCE FR<IM WOOL: 

THE M i i X i M U M  DTSCHIRCE FROM NODE 

THE MiiYIMUM DiSCii l iRGE FROM NODE 

6214 is: 

6292 is: 

6370 IS: 

5<49 IS: 

6126 I S :  

6603  1s: 

6675  IS: 

6151 IS: 

6831 1s: 

6907 IS: 

698-8. 

7060 I S :  

,137 IS: 

1215 is: 

7293 IS: 

1 3 1 2  IS: 

7*50 IS: 

7528 IS: 

1 6 0 5  IS: 

SECTION 

8041 IS: 

8046 IS: 

8097 IS: 

8098 IS: 

8099 IS: 

8100 IS: 

810, IS: 

8102 I S :  

8103 IS: 

8104 IS: 

8103 IS: 

8106 IS: 

8101 IS: 

8108 IS: 

8109 1s: 

8110 18: 

8111 IS: 

8112 is: 

8113 IS: 

8114 IS: 

8115 i s :  

8116 IS: 

81.17 i s :  

8118 15: 

8119 IS: 

2 .04  CFS AT TIME 4 . 0 5  *,OURS WTTH il MAXlnUn DEPTH Or: 

2 . 4 6  CFS liT TIME (.21 HOURS WITH il M a X l M U M  DEPTH OC: 

2 . 5 6  CLpS aT TIME 4.17 HOURS WITH A MIIXIMUIO DEPTH OF: 

1.70 Ci.S AT TIME 4 . 1 5  HOURS WITH ii MRXIMUM DEPTH OF: 

1.38 Cr5 X I  TIME: 4.15 HOURS W I I i i  4 MRXlnUV U t P T B  O r :  

1.10 CFS AT TIME 4.1,  HOURS WITH rZ MAXIMON DEPTH OF: 

2.02 CFS AT 'TIME < . 2 1  HOURS WITH ii MAII8UY DEPTH OF: 

2 . 4 2  CFS AT TIXI! 4 . 2 4  HOURS WITH il MAXlaOY DEPTH OF: 

1.86 CF5 AT TIME 4 . 2 ,  HOURS WITH MAXIMOX DEPTH OF: 

2.69 CFS AT TIME 4.25 HOURS WITH I: MAXllllaUY DEPTH OF: 

3.11 CFS kT TIME 4.21 HOURS WlTH A MAXIMOX D E P I i l  OP: 

2 . 0 8  CFS i iT TIME P . ?  HOURS WITH A MIIXIMUX DEPTH OF: 

1.93 CFS iil TIML: 4.21 HOURS WITH A MIIXIMUX DEPTH OF: 

2.00 C F S  AT TI l iE  4.77 HOURS i l iTH  A W X I N O N  DEPTH O r :  

4 . 0 0  CFS AT TIMB 5 . 4 1  HOURS WITH X MAXIMUM DEPTH OF: 

6.91 CFS AT TIM8 5.50  HOURS WITH A MIIXTMUM DEPTH OF: 

2 . 0 5  CPS AT TIMB 5 . 5 2  HOURS V I T l i  A M l i X l M U M  DEPTH OF: 

1.76 CFS i lT TIME 4.00 HOURS WITH 4 MIXlMUM DEPTH Or: 

2.16 CFS AT TIME 4.00 >$OURS WITH A MaxiMuM DEPTH Or: 

6 I S  : 1051.31 CFS 

0 . 6 3  CI.S AT TIME 4 . 2 1  HOURS WITB & MAXIMOn DEPTH OF: 

1.07  CFS AT TIME 4 . 2 7  HOURS WITH rZ NAIlMUM DEPTH Or: 

1.38 CFS AT TIME 4 . 1 5  HOURS P i I I i i  4 MAXIMUN DEPTH Or: 

1 .97  CFS AT TIME 4 . 1 9  HOURS WITH ii MAXIWL'M DEPTH OF: 

2 . 1 6  CFS AT TIaC 4 . 1 9  HOURS WlTH ii MAXIMVY DEPTll OF: 

2 . 0 3  CFS AT TIME 4.11 HOURS WITH A M&XlMOII  DEPTil OF: 

1.09 CFS AT TIME 4.71 HOURS WITH A M A X I M U M  DEPTH OF: 

0.99 CFS AT TiME 4.11 HOURS WITH A MIIXTMUX DEPTH OF: 

1.34 CFS RT TIME 4 . 3 3  i lOORS WITH R MAXIMUM DEPTH OF: 

4 . 3 s  CFS AT TIME 4 .29  HOURS WITH li MaXIMUM DEPTH OF: 

3.85 CFS AT TIME 4 . 1 2  HOURS iYlTH A *IIXIMUM DEPTii OF: 

5 . 2 4  CFS hT TIM8 a . 2 6  HOURS WlTll A MbXrMUil DEPTH OF: 

2 9 . 2 9  CFS AT TIME 6.31 HOURS WIT" A MhXIMUII DEPTH OF: 

3 6 . 3 8  CPS AT TIME 4 . 3 1  HOURS WITH A MIIX1MLN DEPTH OF: 

29.73 CBS iii TIME 4 . 3 2  HOURS <WITH A MAXIMUM DEPTH OF: 

2 7 . 3 3  CFS AT TIME d . 3 2  HOURS WITH A M A X I M U M  DEPTH OF: 

31.41 CFS AT TIME 5.61 HOURS WITH A MAXIMUM DEPTH OF; 

2 5 . 7 6  CFS &T TIXE 1.61 HOURS M I T i l  ii NAXlMllM DEPTH OF: 

13.96 CFS Xr TIME 5 . 5 3  HOURS WITH il MAXINUN DEPTH OF: 

15.43 CFS AT TIME 5 .51  I IOUKS WiTli MIIXTsU'1  DEPTH OF: 

13.14 CPS AT TIXE 5." HHoURS WITil L- MaXImIY DEPTH OF: 

12.31 CFS AT TIME 5 . 3 4  ilOOHS WIT>! A M I I X T M O I  DEPTH OF: 

11.75 CFS iiT TIME 5-34 HHOORS l i lTil  I: MbXIMIIY DEPTH OF: 

11.18 CFS hT TINE 3 . 3 8  HOURS WlTil ii MhXTMIIV DEPTH OF: 

1 7 . 5 2  CTS ilT TIHE 1 . 2 9  HOURS W l T i l  i? NIIXIMUM DEPTH OF: 

0.16 FEET 

0.13 FEFT 

0.14 FEi i l  

0.11 FEET 

0.12 FEZT 

0.11 FEET 

0.15 FEET 

0.13 FEET 

0.14 FEET 

0 . 2 0  FEET 

0.16 FELT 

0 1 3  FELT 

0.12 FEET 

0 . 1 3  FEET 

0.29 FEET 

0.35 FEET 

0 . Z4  i E i T  

0.14 FEP3 

0.14 FEET 

0.14 FEILT 

0.16 FE;T 

0.18 FEZ? 

0.20 FE:T 

0.20 FEET 

0.21 FELT 

0 . 2 2  FEET 

0.20 FEET 

0.19 FEW 

0.20 FEET 

0.22 FEFT 

0.23 FEET 

0.61 FEET 

0.13 FEET 

0.46 FEET 

0.42 FEET 

0.44 FEET 

0.37 FELT 

0.31 FEET 

0.27  FELT 

0 . 2 3  FEET 

0.24 FEET 

0.23 FEET 

0 . 2 1  FEET 

0.28 FEW? 





ADOBE DAM/ DESERT HILLS AREA DRAINAGE MASTER PLAN 

THE MAXIMUN DISCHARGE FROK NODE 8 1 4 4  IS: 6 . 1 1  CFS AT T l M E  4 . 7 %  iiOURS WiTll li M i i X i M U M  DEPTH OF: 0.22 FEET 

THE MAXIMUM DISCHARGE FRO% NODE 8145 IS: 5 . 8 1  CFS aT TIMI) 4 .92  >$OURS WIT>( A MAXIMUM DEPTH OF: 0.21 FELT 

THE MAXIMUM DISCHARGE FROfi NODE 8146 IS: 1.37 CFS AT TlME 4 . 9 3  ,$OURS WIT)! MAXIMUM DEPTH OF: 0 . 2 2  FEET 

THE MAXIMUM DISCIIIIRGE FROM NODE 81*7 IS: 1.I1 CFS AT TlME R.21 HOURS WIT11 I: MAXIMUM DEPTH OF: 0.11 FEET 

THE MliXlMUM OISCHilRGE FROM CROSS SECTiON 9 I S  : 1053.d9 CBS 

THE MAXlMUM DlSCHiiRGE FROM NODE ISPI IS: 1 4 8 . 3 7  CFS AT TlME d . 4 9  HOURS WrTtl MaXrMUM DCPTli OF: 1.01 FEET 

THE MAXIMUM DlSCHiiRGE FROM NODE 1592 1s: 110.07 CFS RT TIME d . 5 0  HOURS WIT), ii MbXrMUM DEPTH OF: 1.25 FEET 

THE MAXIMUM DISCIIARGE FROM NODE 1591 IS: 4 2 4 . 8 8  CFS AT TIME d . 5 0  HOURS WIT!, a MAXrMUlt DEPTH OF: 3 . 1 3  FEET 

THE MAXlMUM DISCHiiRGE FROY NODE 1 5 g 4  IS: Zd54"CS ST TIME 4.52 ,;OURS WITH il MAXTMIIM DEPTH OF: 1.77 FEET 

THE MAXIMUM DISCHARGE FROM NODE 1595 IS: 61.83 CrS RT TlME 4 . 4 9  hOURS WITH il MAXIMUS DEPTH OF: 0.96  FEET 

THE MAXIMUM DTSCHAXGE FROn NODE 1 5 g 6  TS: 5 . 6 6  CFS AT TIME 4 . 3 6  HOURS WITH n MAXIMUM DEPTH OF: 0.20 FEET 

THE MAXIMUM DISCHRRCE RioM CKOSS SECTiON 10 15 : 663.18 CFS 

THE MLYIMVM DISCHARGE FROY NODE 2634 IS: 5 6 . 7 0  CFS AT TINE 4 . 6 2  HOURS WITH il MAXIMUY DEPTH OF: 0.43 FEET 

THE MAXIMUM DISCHARGE FROI NODE 2635 IS: 261.68 CFS AT TIME 4 . 5 9  HOURS W l T i l  ii MAIlMUI DEPTH OF: 1.30 FEET 

THE MliXlMUN DISCHARGE FROY NODE 2636 IS: 265.79 CFS AT TIWE 4 . 6 0  HOURS W l l i l  ii MAXlHUI DEPTH OF: 1 . 6 7  FEFP 

THE MAXIMUM DISCIIARGE FROP NODE 2637 IS: 8 1 . 5 0  CFS AT TIME 4.60 HOURS WITH il M A I l n U Y  DEPTH OF: 0.82 FELT 

THE M ~ X I M U M  DISCHRRCE FiiOM CROSS 

THE MAXIMUM DISCHARGE FRON NOOE 

THE MAXIMUM DISCHARGE FROhl NOOE 

Ti16 MAXIMUM DlSCHlRGE FROK NODE 

THE MAXIMUM DISCHARGE FRON NODE 

THE MAXIMUM DISCHARGE FROK NOOE 

THE MIIXIMUM DISCHaRCE FROPI NODE 

TllB MIIXIMUM DISCHARGE FHOhl NODE 

THE MAXTMUM DXSCHARGE I-"OM NODE 

THE MilXIMUM DISCHIROE FROM NODE 

THE MllYINUM DISCHInGE FROM NODE 

THE MBYIMUM DISCHilRGE FROM NODE 

THE MaXIMUN DISCHARGE FROM NODE 

THE MnXIMUN DISCHARGE FROM NODE 

THE MilXINUN DISCHARGE FROM NODE 

THE MilXlNUN DISCHARGE FROM NODE 

THE MbXIMUM DISCHllRCE FRCIM NODE 

THE MiiXlMUM DISCHARGE FilOM CROSS 

THE M W I M U M  DISCHARGE FROM NODE 

THE MiiYIMUM DISCHIRGE FROM NODE 

THE MAXIMUM DISCHaRGE FROM NODE 

.THE M,,XTM"M DlSCHilRGE FRIlY NODE 

THE MAXIMU8 DISCHiiRGE PROM NODE 

TiiE HhXIMUM DISCHilRCE PROM NODE 

THE MAXIMUM DiSCHiiRGC PROY NO#>E 

THE MRXlMUM DlSCl i i iRGC I.KOY NOOE 

TiiE MAXIMUM DlSCHiiRCE FRIlY NODE 

SECTION 11 

6 1 5 1  15: 

a156 IS: 

4157 I S :  

4158 IS: 

4159  IS: 

4160 IS: 

6161 15: 

dl62 is: 

4163 1s: 

4 1 6 +  IS: 

4 1 6 1  IS: 

4156 IS: 

4157 IS: 

4 1 6 8  IS: 

4154 IS: 

4170 IS: 

I9 : 1011.14 CFS 

64.57 CFS Wf 'TIHE 4 . 7 8  HOURS WITH M I X I X W  DEPTH OF: 

1 4 1 . 7 0  CFS AT TIYE 4 . 1 8  HOURS WITH il M I X l n U f i  DEPTX OF: 

111.53 CFS &T TIMF 4.79 HOURS WlIH il M I X I W N  DEPTH OF: 

8 8 . 8 3  CFS aT TIME 4.71 HOURS WIT!, & MAXIMllN DEPTH OF: 

1 0 . 3 6  CBS AT 'TIME 4.81 ilOURS WIT!, ii MIXI*ClIIN DEPTH OF: 

5 1 . 9 5  CFS AT TIaE 9 . 7 4  HOURS WITH h MAXIMUN DEPTH OF: 

74.13 CFS AT TIXI: 4 . i 3  HOURS RlTH M A X I M U M  DEPTX OF: 

6 1 . 2 4  CFS AT TIHF a . 1 2  "OURS WITH A MIXlnUn DEPTH or: 

3 8 . 8 3  CPS AT TIME 4. )3  HOURS l i lTii  R MAXIMUM DEPTH OF: 

3 6 . 4 3  CCFS AT I I * E  1 . 6 8  HOURS INIT!, A MAXIMUM DEPTH OF: 

2 6 . 7 0  CFS AT TIME 9 . 6 7  HOUXS WIT!, A MllXIMOM DEPTH OF; 

42.01  CFS AT TlME 0 . 6 3  HWRS WITii 9 MllXIMUM DBPTli Or: 

80.18 CFS RT TlME 4 . 6 2  HOURS WITH 4 NIXINL'M DEPTH OF: 

41.86 CFS AT TIME 4 . 6 2  HOURS WITH A M i t l l M U M  DEPTH OF: 

i P . 9 2  CFS AT TIME 4.61 HOURS WITH A MiixlNUM DEPTH OF: 

19.32 CFS AT TIME 1 . 6 0  HOURS iiIIii A MAXIMUM DEPTli Or: 

SECTION 1 

3964 IS: 

4 0 4 1  IS: 

4118 is: 

$145 IS: 

1211 I S :  

4 3 < 1  I S :  

4 4 2 2  IS: 

4 4 9 7  1 s :  

4512 IS: 

;2 IS  : 538.19 CFS 

22.03  CFS AT TIME 9 . 9 4  HOURS WITH A MilXIMUM DEPTH OF: 

31.38 CFS RT TINE 1 . 5 0  HOURS l l lT i i  A MIXIMUM OEL'TH OF: 

10.53 CrS &T TIME 5.01 HOURS WITH A MliXlMUM DEPTH OF: 

5 5 - 0 4  CFS AT TINE 1.08 HOURS i l l I i i  A MllXTMIIM DLPl l i  Or: 

4 8 . 4 3  CFS AT TIME 5 . 0 1  HOURS WITH R M A X i M U M  DEPTH OF: 

31.91 CFS AT TIME 5 . 0 5  HOURS illril A MAXIMUM DEPTH OF: 

33.55 CPS 11 TIME 5 . 0 6  IIOURS \WIT$$ A MAXIMUM DEPTii Or: 

2 5 . 2 5  CFS AT TIME 5 . 3 1  HOURS IIITt: A XIIXIMLM DEYTii OF: 

2 1 .  19 CFS P.T TIME 5 . 1 3  HOURS !WIT$ A XIIXIMUM DEPTH OF: 

0.51 FEET 

0 . 1 9  FELT 

0 . 1 6  FELT 

0.61 FErT 

0.51 FEET 

0.68 FEET 

0.51 FEW 

0.50 rErr 

0 . 3 6  FEET 

0 . 4 7  F E W  

0.31 FEET 

0.41 FEir 

0.55 FEI_'L. 

0.37 FELT 

0.47 FELT 

0.21 FEEl' 

0 . 4 7  FEET 

0.55 FELT 

0 . 6 2  FEET 

0 . 6 5  rECT 

0 . 6 2  FEET 

0 . 5 3  FEET 

0.53 PEW 

0.47 I%LT 

0 . 4 1  FEET 









ADOBE DAM/ DESERT HILLS AREA DRAINAGE MASTER PLAN 

THE MaXIMUM DlSCHiiRGE FROM NODE 

THE MbXIMUM LlISCHEiRGE FROM NOON 

THE MPiXIMUM DISCHARGE FROM NODE 

THC MaXIMUM OISCHhRGE FROM NODE 

THE M I l l I M O M  DISCHARGE FROV NODE 

THE M I X I M U M  DISCHARGE FRON NODE 

THE MAXIMUM DlSCHiiRGE FRO8 NODE 

~iii: M~XIMUM D I S C I I ~ R G E  rnox NODE 

1116 MiiXIMUM DISCHaRGE FROM NODE 

THE M i l X i M U M  DISCHARGE FRI1M NODE 

THE MiiXIMUM OISCHIRGE FROM NODE 

TH6 NAX1NU.V DlSCHARGE PRI'M NOUE 

THE M i l l I M U M  DISCHARGE FROM NOOE 

TPE MIIXIMUM DISCHARGE FROM NODE 

THE M I l X I M U M  DISCHARGE FROM NODE 

THE MAXIMUM DISCHARGE FROK NODE 

THE HAXIMUM DISCHIIRGL: FRON NODE 

T ~ I E  MAXIMUM D I S C E ~ R G E  man NODE 

THE MAXIMUM DlSCHiiRGE FROM NOUE 

THE HAXIMUM DISCHiiRGE FPION NODE 

THE M~XTMUM DISCHIIRGE reox NODE 

THE M i i X i M U M  DlSCHiiRGE FROX NODE 

THE MaXIMUM DISCiiliRGE FROX NODE 

THE MRXIMUM OiSCHliRGE FROM NODI: 

THE MRXIMUN DISCHARGE FROM NODE 

THE MRYIMUM DISCHaRCE FROM NODE 

THE MRYIMUM DISCHARGE FROM NOOE 

THE MIIXIMUM DISCHARGE FROM NODE 

THE MAXIMUM DISCHARGE FROhi NOUP. 

THE MRXIMUM OlSCiliiRGE FROM NOOE 

THE MAXIMUM DISCHARGE FROH NODE 

THE Mll l lMUM DISCHARGE FROM NODE 

3969 I S :  

3910  IS: 

3411 I S :  

3412 is: 

3973 IS: 

3979 1s: 

3975 IS: 

3W7 6 8 :  

3'117 I S :  

3978 IS: 

3 9 1 9  IS: 

3980 IS: 

3481 IS: 

3982  IS: 

1483 7 5 :  

3484  I S :  

3485 IS: 

3986 I S :  

3987 IS: 

3988 IS: 

3989 IS: 

3990 is: 

3991 IS: 

3992 18: 

3993 IS: 

35941 IS: 

3595 IS: 

34L16 I S :  

3491 7 6 :  

3498 IS: 

34'19 IS: 

4000 IS: 

14.09 CFS itT TIHE 1.02 HOURS UI1.H A NiiXIMUM DEPTH OF: 

1 4 . 1 4  CFS &T TIHE 5 . 0 1  f!OORS iYlrH X W X I I I I N  DEPTH OF: 

18.62 CFS i lT TIME "-93 HOURS WITH ii "AXEMUM DEPTH OF: 

36.31 CFS ItT TIME 4 . 9 6  BOORS WITH A MIIXIMCM D B P l i i  OF: 

u . 0 4  C ~ S  AT Tme n.97 HOURS irrrer n m x r w n  DEPTH OF: 

11.07 CIS AT TIME 4.91 HOURS BITS h M116IMUM DEPTH Or: 

22.63 C F S  AT TIME '1.98 HOUXS PITH A MAXIMLIM DEPTli "I.: 

11.18 CFS AT IIME 4 . 9 8  HOURS WITH A H I X I M U M  DEPTH OF: 

29 .54  CrS a T  IIME 1 . 9 1  HOURS WITH M I X l M U m  DEPTli OF: 

39.58 CFS AT TlXE 5 . 0 0  HOURS WITH il M i X r M I l Y  DEPTH OF: 

14.54 CFS PIT TIME 4 . 9 8  HOORS WITH il MIXI'IUY OEPTH OF: 

0 . 6 7  CFS AT TIME 4.00 HOURS WITH ii MAXIMUM DEPTH OF: 

13.31 CFS &T TlME 5.13 HOURS WITH A MAXIMUM DEPTH OF: 

5 . 6 2  CFS i iT TIME 5 . 1 3  HOURS WITH ii MAXIMUM DEPTH OF: 

1.68 CL-S i lT TIME 5 - 1 3  FOURS WITH R MAXIMUM DEPTH OF: 

4 . 6 2  CFS &T TIME 5 .01 HOURS WITH R MAXIMUM DEPTH OF: 

4.71 CFS AT TIME 5.03 $<OURS IYITH A MAXlMliN DEPTH Or: 

8 . 3 2  CFS RT I I M E  4 . 9 1  BOURS VITH R XIIXIMUN DLP'IH OF: 

15.78 CFS AT TlME 4 . 9 5  >#OURS IYITR A MllXlMl ln  DEPTH 01: 

35.43 CFS l iT TIME 4 .92  ilOURS lYITfi R MAXlMllM DEPTH Or: 

< 4 . 1 6  CBS aT TIME 4 . 8 3  HOURS llTH A MAXIMUM DEPLII OF: 

11.38 CFS AT IIME 4 9 D  ilOURS WIT83 a MAXIMllM DEPTH OF: 

62.42 CFS AT TIXE 1 . 8 7  ilOURS WITH A M I X I M I I a  DEPTH Or: 

14.80 CFS AT TIME 8 . 8 8  >>OURS WlTii A M I I I W N  DEPTil OF: 

1 9 . 6 9  CF5 AT 'TIME 4 . 8 6  HOURS WITEX h MAXlYUY DEPTH OF: 

9 9 . 2 4  CFS AT TIME 4 . 8 4  HOURS W l l i l  ii MIXIYUM DEPTH OF: 

7k25 CrS i iT TIME 4.86  HOURS W l l i l  il MAXWUU DEPTH OF: 

3 2 . 6 2  CFS AT T ~ M E  4 . 8 1  ~ I O U R S  WITH n Mnxrxm DEPTH OF: 

9 0 . 6 2  CFS RT TIME 4 . 8 6  POURS WITH ii MP.XIMIIM DEPTH OF: 

8 8 . 3 1  CFS n.~ T ~ M E  a 8 1  HOURS "IITII n Mnxrmn, DEPTH OF: 

5 6 . 0 5  CL.S AT TIME 6 . 8 0  HOURS WiTii NhXlMiiM DEPTH OF: 

25.13 CFS &T TIME d . 8 3  HOURS WITil li MiiXIMUM DEPTH OF: 

0 . 2 5  FELT 

0.21 PRLI' 

0.22 FEET 

0 . 3 3  FEET 

0 . 4 0  r S i P  

0 . 4 0  FEET 

0 . 3 3  FEET 

0 . 2 2  FEEP 

0.31 FEET 

0 . 3 8  FELT 

0.20 FEET 

0.04 FELT 

0 . 3 0  FEET 

0.32  FEET 

0.20 FEET 

0.26 FEET 

0.20 FEET 

0.20 FEET 

0.24 FEET 

0 . 4 2  FEET 

0.52 FEEP 

0.5, FEET 

0 . 5 4  FEET 

0.39 FEET 

" .a7 FELT 

0.51 FELT 

0.50 FELT 

0.28 FEET 

" 6 6  FEET 

0.81 rEh(r 

0.75 FElT 

0.29 FELT 



ADOBE DAM/ DESERT HILLS AREA DRAINAGE MASTER PLAN 

Hydrograph Information 
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4 6 8 

Time, in hours 
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HEC-1 Information 



@ ADOBE DAM/ DESERT H I U S  AREA DRAINAGE MASTER PLAN 

HEC-1 Input File 



ADOBE DAM/ DESERT HILLS AREA DRAINAGE MASTER PLAN 

ID PROJECT: ADOBE IDAM/DESERT HILLS ADMI' FILE: SPWSLTE4.1111 
ID BY: JE FULLISR/HYDROLOGY & GEOMORPHOLOGY, INC. 
ID FOR: FCDMC DATE: 03/08/04 
ID 

100-YEAR, 6-HOUR MODEL FOR SITE 4 ALTERNATIVE ON SKUNK TANK WASH 

ESTIMATE OF PEAK DISCHARGE WITIIIN SKUNK 
TANK WASH AT MADDOCK ROAD. THE FOLLOWING SUMMARIZE THE ESTIMATlON OF 
MODELING PARAMETERS: 

- RAINFALL PER DESERT HILLS MODELING 
- G&A PARAMETERS FROM SKUNK CREEK FDS MODEL DATED MARCH 1996 WITH 

MODIFICATIONS PER SCWCMP FOR FUTURE LAND USE CONDITIONS 
- S-GRAPH un PARAMETERS ESTIMATED USING NEW ~ ' C I  MAPPING AND DDMSW ~ 2 . 0  
- DESERTIRANGELAND S-GRAPII USED 
- SUBBASIN DELINEATION REFLECTS 7TH STREET CHANNEL IN PLACE (AREA 

OF SUBBASINS $17 AND 518 IS REDUCED BY 0.37 SM). 
- INFLOW HYDROGRAPH AT 7T1i AVE & MADDOCK FROM FLO-2D MODEL 
- BASIN 4A IS LOCATED ALONG 1TH AVE, SOUTR OF MADDOCK 

- MODELED USING A DIVERT OPERATION 
- APPROX 9.5 ACRE PARCEL 
- OFFLINE VOLUME = 60 AC-FT 
- DEPTH = 10 FT 

BASIN 48 1s LOCATED ALONG 15TH AVE & MADDOCK 
- M0DELE:D USING A DIVERT OPERATION 
- APPROX 8 ACRE PARCEL 
- OFFLINE VOLUME = 65 AC-FT 
- DEWH - 15 FT 

KKFL02DI 
KM INFLOW FROM FL02D SECTIONS 20 
BA 2.0 
IN 6 
QI 0 0 0 0 
QI 0 0 0 0 
QI 0 0 0 0 
QI 0 0.1 2.1 4.2 
QI 296.8 403.3 502.5 568.0 
Q11283.7 1168.4 1077.6 908.0 
QI 316.1 271.8 234.6 204.8 
QI 93.0 87.5 80.4 74.9 
QI 44.4 42.2 38.2 36.8 
QI 21.1 21.0 18.9 17.0 
QI 9.5 8.5 7.8 7.1 
QI 3.0 2.8 2.4 2.1 
QI 0.8 0 0 0 

AND 21 LAGGED BY 6 MINUTES 

0 0 

KKBSN-4A 
KM OFFLINE BASIN 4A LOCATED AT 7TH AVE, S. OF MADDOCK DR. (MODELED AS DIVERT) 

KK S19 BASIN 
KM SUBBASIN PARAMETERS TAKEN FROM SCWCMP FUTURE CONDATION MODELS 
BA 0.772 
LG 0.17 0.29 8.40 0.07 11 
IN 15 



ADOBE DAM/ DESERT HILLS AREA DRAINAGE MASTER PLAN 

KK S19CL 
KM COMBINE HYDROGRAPH BYPASSING BASIN 4A WITH RUNOFF FROM S1.9 
HC 2 

KK s1ac BASIN 
KM STW SUBBASINS $1'1 AND S18 COMBINED INTO SINGLE SUBBASIN 

KK RRl8C 
KM ROUTE 
RS 1 
SA 4.0 
SE 0 
SQ 0 
SE 4 

S18C THROUGH DETENTION 
STOR 0 
6.0 11.0 
4 10 

215 430 645 
5.5 6.3 7.0 

BASIN 4C 

KK S20AC 
KM COMBINE S18C-C WITH S20A AND S19CL 
nc 3 

KKBSN-4B 
KM OFFLINE BASIN 48 LOCATED AT 15TH AV): AND MADDOCK UR. 
RS 1 STOR 0 



ADOBE DAM/ DESERT HILLS AREA DRAINAGE MASTER PLAN 

HEC-1 Output File 



ADOBE DAM/ DESERT HILLS AREA DRAINAGE MASTER PLAN 

. FLWD HYDRWRAX-! PEICYIIGE IHBC-1) ' 
ENOINBERS * 

JIM 1998 
SNOINEBRINO CENTBR ' 

VERSION 4 . 1  
STREET 

. U S .  am'? CORPS OF . "YDROLoCIC 

505 SECONO 

DWIS,  CALIFORNIP. 

1916) 716-1104 

X x U X U U  mX1( x 
i( X X  X I( IX 
X X X  x x 
X U X X X X  XIXI X U X X I  1: 
X X X  x * 
2 X X  x ii x 
x X U X U U  U X X I  X U  

THIS Pam- RBPLACES &L PREYIOUG VERSIONS OF HBC-1 hUOW rn HECl (Jm 731, XBClOS, HECIDB, AND HBClKW 

THB DEFlNITlONS 08 VAEIX-BLES - R T I I I P  iWD R T I O R -  m V B  CWWGilD FROM THOSE USED WITH THE 1973-STY1.B INPUT 
STRUCTURE. 

TYE nRPTNITION OF -mSKK- ON RM-CPRD -OED WITH RBVTSIONS DXTED 28 SBP 81. THiS IS THB FORTAN77 ............... 
"ERGION 

NEW OFTTONS: DMBRWLI O m B M W  SmMBRGENCB , SINDLB BV8NT D m C E  W - T I O N ,  DSS:WRTTE STAGB FREQllBNCI. 
OSG:R- TlMB BBRlES AT DBSIRBD CAL-.TON INTERVAL LOSS RATB:DREEN AND iUliT INFILTRATION 
KINEMATIC WAVE: NEW FlNlTB DIFFERENCE ALOORITHM 

HEC~l rNP"T PaDE 1 

LINE . . . .  . . . .  . . . .  . . . . . .  . . . .  1D 1 . .  2 3 h 5.......6.......7.......8.......9...... S O  

i a  PROJBCT: WUBB DWIDESBRT HILLS WMP FILE: hTWSITE4IX1 
ID BY: JE FULLERIHYDROLODY h GEOMORPHOLCGY. INC. 
ID FOR: FCUMC OaTE: 03/08/04 r ID 
ID 
10 100~YB&R, 6-HOUR HOD6L FOR SlTE 4 ALTBRNLilYE ON SKUNK TANK WASH 
1 0  
ID BGTIMATE OF PEAd DTSCHllRGS WlTXlN SmMi 

9 ID TANX WASH aT MmWCI R O W .  THE FOLLOWING SUMMilRlZE THE ESTlMFlTiON OB 
10 ID MODELING ? M E T E R S :  

............ 
B m I N  d B  IS IOCaTBD ALONG 15TH I V B  h MXDDOCI 

- MODELED USING ii DIVERT OPERATION 
- APPROX 8 IiCRB PI)RCEL 
- OFFLINE YOLWB = 6 5  aC-PT 

DEPTH - 15 PT 

12 KK FL02DI 
33 *I INFLOW rROM Fm2D SECTIONS 2 0  - 11 =OED BY 6 MINmBS 
3 4  B i l  2 . 0  



,as- 
:?@: Q ".:; . , . ~ ~  ~ . .  

ADOBE DAM/ DESERT HILLS AREA DRAINAGE MASTER PLAN 

LINE ID.. . . .  1 . . .  z . . . . . . .  3 . . . . . .  4 . . . .  5.......6.......7.......8.......9...... 10 

KK 819 W I N  
KM SWBltSlN PAMETERG T A W  FROM SCWMP 
Bii  0.772 
LG 0 . 7  0.24 X L ( 0  0 . 0 7  li 
IN 15 
PB 3 . 2 1 5  
PC O O O O  0.409 0.016 0 . 0 2 5  0.031 
PC 0 . 0 8 7  0.100 0.120 0.160 0 . 2 4 8  
PC 0.951 0 . 9 6 4  0 . 9 7 6  0 . 9 8 8  1.000 
Ui 90 222 476 6 8 7  837 
UI 222 163 122 92 61 
"I 2 2  
"I 0 

67 KK S1SCL 
6 8  KM COMBlNE HYDKOGmPH BYPASSING BASIN 411 WITX RUNOFI' PROM S19 
5 9  HC 

70 KK Sl8C BASIN 
71 KM STW SWBiLSlNS $17 m 8x8 COMBINED INTO SlNGLE SImBIISIN 
7 2  BA 2 . 4 0 2  
73 LO 0.15 0.27 8.80 0 . 0 6  12 
74 Ui 122 124 122 342  481 6 2 7  754 884 1022 1040 
7 5  UI 1157 1171 115s 1125 1051 911 822 701 611 554 
76  UT 4 7 2  814 169 3 2 3  271 2 4 1  221 187 1 7 5  129 
7" UI 120 112 s* 8 1  84 84 33 30  30 2s 
7 8  U i  30 ZO 30 30 2 10 30 30  0 
79 "I 0 0 

87  KK S18C C 
8 8  w*r POET~O~~ON OF SlsC TO CONTINUE l lRoUND OPFLTNB BASIN (SLBC_B GOBS TO BASIN) 
89 DT Si8C-B 
90 OT 0 1100 5000 
91 0 3900 

HEC-1 I N P W  PX%B I 

. . . . . . .  . . . .  . .  . ...... LINB ID 1 Z . . .  . . I  4 1.......6.......7.......8.......9...... 10 

93  KK S2OIIC 
100 *I COMBINE SlaC-C W I T H  820A iWD S19CL 
101 HC 

10* KK BSN 4B 
105 KM OFFLINE EASZN 48 LOCATED aT liTH AVB AND -DOCK DR 
106 RS 1 STOR 
107 SII 2.3 6 . 3  
108 SB 0 15 
10'1 0 0.1 
110 se o 15 

111 ZZ  

SCHBmTIO D I X T ? W  OF STREW4 NBTWORK 
INPW 
LINE IYI  ROUTING I... OIVI:RSTON OR PUMP now 

NO. ( 1 CONNECTOR I <  - - - I  RRT"7.N OP OlVBPTBD OR PUMPBD FLOW 

32 BLOZDT 
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....... 101 < 618"-B 

102 IB-IN " 
Y 

104 BSN-4B 

("'I RUNOFF ALSO COMPUTED THIS LOCATION 
?+....... *.* .......... *.. ............ *'... 

F m D  HYDROORAPH PaCKilGB IHEC-11 * 
ENGINBERS . 

JUN 1'198 
ENGlNBERlNO CBNTBR ' 

VERBION 4.i 
STRBET 

95616 
* RIM DATE 16-04 TIME 15 :46 :02  ' 

. ".S. A M Y  CORPS Or . "YDRolMjlC 

6 0 9  SBCOND 

DAVIS, CW.IFoRNIX- 

(916) 755-1104 

PROJECT: X W B B  DM/OESEI<T HILLS ADMP . FILE: S T W S l T E I I H l  
BY: ZE FULLBRIHYDRIILOGP h DEOMORPHOLOGY, INC. 
FOR: BCDMC o a ~ ~ :  o31aslon 

100-YEIIR, $-HOUR MODEL FOR GTTB 4 I)LTERNATIVB a SKWK T&NK WASX 

ESTIMATE OF PEAK DISCWiRGB WlTHlN SKlMK 
TiWK WASH AT MmDOCX i i O & D  THE mLLOWlNO SUIIMEIRmB THE ESTIMATION OF 
MODBLING PLTWIBTBRS: 

BAINFWfi PER DESERT HILLS MODELING 
Ghi( P m B T B R S  FROM S m K  CRBBK FDS MODEL DATED MARCH 1996 WITH 

MODIFTCaTIONS PBR SCWCMP TOR FUTURE L W D  USE CONDITIONS 
S-GBAPX UH PARIUIBTBRS BSTIMATBD USING NEW Z'CI MnPPlNO AWD DDMSW " 2 . 0  
DESERT/-DBLIUID S~O-I4 USED 
SIIBmSIN DEIIINEaTION REFLECTS 7TH STRBET CiiiWNEL IN PLACE (AREA 

OF SmeaSINS a17 AWT $18 76 REDUCBD BY 0.17 SMI 
INFLOW HYDROGRAPH i iT 7TH A-YE k W W C K  FROM FLO-ZD MODEL 

- =SIN lil IS LOCATED FIL0-e 7TH i lVB,  SO- OF -DOCK 
- MODELED "SING a DlYBRT OPBRA71ON 
- APPRO2 9.1 ACBB PARCEL 
- OFFLINE VOLUME - 6 0  IIC-FT 
DEPTH - lo r? 

- BASIN 18 IS LOCATED XLONG 15TH h -DOCK 
MODELED W I N O  A DIVERT OPEBATION 

- IIPPROX B ACRE PARCEL 
- OFFLINE VOLUME - 6 5  11C-FT 
DEPTH - 15 ET ..... ........... .................... BTART A m  END DATES RESULT W Y  

31 10 OUTPUT CONTROL "ART-LBS 
I P W  3 PRINT CONTROL 
IPLOT 0 PLOT CONTROL 
QSCW. 0. BYDROG-X PLOT S-l 

HYORWRAPH TIME 
W T W  M I m E S  IN COMPUTaTION INTERVAL 

STARTING DATE 
STARTING TlMB 
NUMBER OF HYDROGREIPH OAOlNnTBS 
m , m :  DXTE ........... 

BNDINO TTMR 
CENTURY MRRK 

COMPUThT-TTON INTBRV- 0 8  HOURS 
TOTAL TIME B-E 166.58 HOURS 

ENGLISH WITS 
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DmINIIGB n X m  SQUABS MILES 
PRECIPITaTION DEPTH I N M E S  
LWICITH. E I I E Y ~ T I O N  FBET 
FLOW C W I C  FEET PER SECOND 
STOmOE VOLWB iiCRB~FEBT 
GURFCE AiiEil XCRBS 
TBMPEmTmE DEGREES FMRBNHEIT 

.............. 
32 KK FLOZDT + .............. 

lNFMW FROM FLOZD SECTIONS 20 AWD 21 ULOOBD BY 6 MINUTES 

31 TN TIME DATA FOR INPUT TIME BERIBS 
JXNIN 6 TIME INTBRVAL IN MINUTES 

JXDATE 1 0 STmTIND 0A.6 
JXTlME 0 STnXTINO TIMB 

SWBiiSlN RlMOPF D*T* 

34 BA SWBASIN UU)RWX'BRISTICS 
2 . 0 0  SUBBIlSiN APE* ... ... ... .". ... .*. 

HmRoGRIlPH AT STATION FLOlDl 

.............. 
4 9  KK . BSN-4II ' .............. 

OFFLINE B S I N  na LOChTBD AT ?TH hVE, S .  OF M.9DDOCK DR. (MODFLED AS DIVERTI 

DT DlVBRSlON 
lzlm 4a-IN "lv~nsrohi K Y D R ~ ~ ~ ~ P H  I ~ B W T I F ~ ~ ~ T I ~ ~  

DI ZNFLOW .1)0 420.00 5 0 0 0 . 0 0  

DQ DIVERTED F W W  . O O  0 0  4580.00 .*. 
... .+* ... ... .". 

oIvEnsrolr H r n n r n m H  ax-IN 

PEL'K FLOW TTMB MmIm IIYERAGB FLOW 
6 - X R  24-HR 12-MR 166.58-HR 

i ICFS) I W I  
ICPSI 

* 9 2 2 .  4 . 9 2  120. 30. 10. 4 .  
,INCHES) , 5 5 7  ,557 ,557 157 
(IIC-PTI 5'1. 5 1 .  59. 19. 

JE PULLER STWSITE4 OH1 

nrwota~~_otomima~ IK 
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.............. 
5 4  KK . 619 ' BASIN .............. 

SmJBBASIN PMjlMETBRS TEiXIN rhOM SCWCMP F m X  COmITION MODELS 

5 8  IN TIME Dam FOR INPUT TIME SERIES 
JXMlN 15 TIM6 INTBKVIIL IN MINUTES 

IIXDATS 1 0 STIIRTING DATE 
JXTIME 0 STIlRTING TlME 

SUBBASIN RUNOFI- DATA 

16 BA SUBBkSlN CHiiRLlCTERlSTiCS 
TliRUl 7 7  SmBkSIN ARBA 

PRBCIPlTIlTlON DATIL 

59 PB STORM 3.28 BASIN TOTAL PRECIPITaTION 

5 7  W GREEN ANT &WpT Loss BATE 
STRTL .17 S T a T I N D  LOSS 

Dm .29 MOlGTURB DEFlClT 
FSIB 8 . 4 0  WETTING FRONT SUCTION 

XKSAT . 0 7  IIYDRIIrnIC ComUCTlYiTY 
RTIMP 11.00 PERCENT I M P B R V ~ ~ G  F ~ R F F ~  

IIYDRGiBAPX AT STATILX S19 

TOTAL PAINFALL - 3.27, TOTIL LOSS 1 11, TOTAL BICESS - 2.16 

PEAK FLOW TlHe W I H W 4  AVEBAGB FLO* 
6-HR Z l ~ i l R  72-ER 166.18-HR 

+ (CF61 1°C 
!C6SI 

+ 1078. 1.31 179. 4 5 .  15. 6. 
(INCHES) 2.118 2.161 2.161 2.161 
IAC-FT) 89. 8 9 .  89.  8 9 .  

.............. 
6 7  KK . S19CL ' .............. 

COMBINE KYDROOBAPH BYPASSING BASIN 411 WITH RUNOFF PAOM S1S 

69 HC HYDRMBAPH CUBZNATION 
ICOMP 2 NUMBBR OF XYDRCIOXBPHS TO COMBISX ... ... ... ... ... *.. 
HYDROGRSPH AT GTATION S19CL 

PBnK FLOW TIME MAXIMUM AVEBAGB F M W  
6 ~ H R  24-HR 71-HR 16658~HPI 

+ (CFSI 1HRI 
(CFSI 

+ 1498. 4.31 367. 94. 12. 11. 
(INCHES1 1.211 1.258 1.280 1.122 
!A"-FTI 182. 186. 189. L95. 
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.............. 
7 0  KK SlSC ' BiiSIN .............. 

STW SUBBASINS 617 iUID 818 COMBINED INTO SINOLE SUBBASIN 

SUBBASIN RIMOFF DAT* 

7 2  Bil SUBBASIN WWICTERISTICS 
TM- 2 . 4 0  SUBBASIN IVBA 

PRBClPlTATION DFlTIL 

5 9  PB STORM 1.28 8 M T N  TOTU PRECIPITATION 

6 0  PI INCREMENTAL PRECIPITATION PATTERN 
.oo  0 0  .oo  .oo  . o o  . 0 0  0 0  0 0  .oo .00 
.oo .a0 00 0 0  . o o  .00 0 0  O D  .oo . a 0  
.oo .oo . O D  . O U  . 0 0  .00 0 0  .oo  .a0 .oo 
.UO . o o  . 0 0  -01 0 1  . D l  0 1  O l  .Ol . 03  
. 03 0 3  . 0 5  - 0 6  0 6  . 09  .09 0 4  . O S  . 0 5  
. 0 5  . oz .02 . oa 0 1  .OI 0 1  0 0  .oo .oo 
.oo . U O  . o o  .oo  . o o  . ao 0 0  .oo  .UO . 0 0  
.oo  0 0  

".. ... ... ... *+. *.. 

HYOROGRiiPH aT STATION 618" 

TOT% RiiINFmL - 3.27. TOTAL M6S = 1.03, MTAL EXCESS = 2 . 2 4  

M I M U M  *VERiiOE FLOW 

.............. 
SO iU( RRlBC . .............. 

ROUTB S18C THROUGH DETENTION BASIN I C  

HWEOORiiPli ROUTTNG DATS 

82 ILS STOmOE ROUTING 
NSTPS I m B 6 R  OF SUBREACHES 
ZTYP STOR TYPE OF INITIm COM1ITTON 

RGVRIC 0 0  INITIAL M N D i T l O N  
X .00  WORKING R - D CDEFFICIBNT 

... 
COMPUTID STORaGE~ELEVrnION DATA 

STORiiOE .OO 19.87 70.11 
ELBVATION . O D  4 . 0 0  l0.00 

COMPUTED STORiiGB-OWFLOW-ELEYYTION 
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PEliK STOmOE TIME 

+ IAc-mI (He1 
77. 5.17 

PEAK STL-DS TIME MIVilMVM AYERAGS STAGE 
6-XR 24-IlR 12-ER 166.5s-HR 

+ IFEBTI (XRI 
10.58 5.17 5 . 2 4  4 . 5 6  8.19 4.00 

C U M m T I V B  mil - 2 . 4 0  SO M I  

87 KK . SlSC_C ' .............. 
pon~rolr  OF S X ~ C  TO CONTINUE & R O W  OBFLINE B-IN (S18C-B M E S  TO BASIN1 

DT D l V E R S l U N  
IsTaa SlsC-B DIVERSION HYDROGPAPH IDWTIFICkTION 

DI INFLOW . a 0  1100.00 5000.00 

DQ OIVBRTED FLOX . ao .oo 190o.00 ... ... ... ... . *a  ... 
UIVERS~ON X W R W ~  S1BC.B 

PBAl FLOW TIME WlU(IMUM IIVFPAGB PLOW 
6-HR 24-HR 72-XR 116.5B~RR 

+ ICFSI IHRI 
ICFSI 

+ 7 6 9 .  5.17 109. 27 9. 4 .  
ITNCHBSI , 4 2 0  4 2 0  ,4211 4 2 0  
(IIC-FTI 54. 54. 5 4 .  5 4 .  

C U - ~ I V E  AREA = 2 . 4 0  SQ MI 

9a x~ . s2oa . BASIN 
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94 LC GREEW IWD W P T  IIOSS RATE 
STRTL .li eTI.RTING LOSS 
DTH .27  MOISTUE DEFlClT 
PSlF 8 . 8 0  WETTING FRONT SUCTION 

XllSl iT 0 6  HYDRiiITLIC CONDUCTIVITY 
RTIMP ll.00 PERCENT IMPBRVIOUS IIRB.4 

93  UT INPUT WIrORaPX, 19 OPDINaTES, V0L-B - 1.00 
51.0 161.0 126.0 4 5 3 . 0  515.0 474.0 153.0 2 5 6 . 0  182.0 128.0 
93.0 6 5 . 0  16.0 37.0 17.0 1 4 . 0  13.0 1 . 0  13.0 

..* ... ... *.. ... ..* 
HYORMiREtPH AT STATION SZOii  

T O T S  RaINWILLL - 3.27, TMIIL LOSS - 1.05, TOTAL EXCESS = 2.22 

P E m  FLOW TIME MAXIMUM AYERAGE FLOW 
6-HR 21-XR 1 2 - H R  156.58-ER 

+ (CFSI (-1 
ICFSI 

i 6 2 2 .  1 . 2 5  99. 2 5 .  8. 4 .  
(INMBSI 2.219 2.222 2.222 2.222 
IFIC~RTI 4 9 .  89. 4 9 .  4 9 .  

W L A ' C I Y B  *RE* - -41 SV M I  

PEA% FIiOW TIMB MAXIMLBI AV-YERAGB F M W  
6-HR 24-HR l Z ~ H R  166.58-HR 

r (CFS1 (HRI 
(CFSI 

+ 2 8 0 7 .  4 . 5 0  8'15.  2 2 6 .  7 5 .  13. 
11NCHESI 1.488 1 . 5 0 5  1.516 1.537 
(AC~TTI 444. 4 4 9 .  452 .  458 .  

103 08 RETRIEVE DIVERSION HYDROGRAPX 
rslm slat-a orvensrm Kvnnoome" romTi?rcnTme ..' 
... ... *.* ".. ..* 

HYDRoCjRaPH AT STATION IP-IN 

PBilK FLOW TIMI WAXIMUM aVE-E FLOW 
6-HR 24- l iR  72-XR 1 6 6 5 8 ~ H R  

+ (CFSI 1-1 

IB PULlER STWSITFA OH1 
nmar a o t m o ( i ~  UK 
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104 IW ' BSN_4B * .............. 
OFFLINE BASIN 4B LO--D AT 15TH AVZ ANT M-WCK DR 

HYDROGRiiPH ROWING DATA 

106 R 6  STORAOE ROUTlNG 
NSTPS 1 NUMBBR OF SUBREACHES 
ITYP STOR TYPE OF INITTALI CONDITION 

RSYRIC .OO INITIAL CONDITION 
X .00 WORKING R - I) COBFFlClRlT 

1 0 1  SIL ARE& 2.3 6 . 1  

108 SB ELEVATION . O O  15.00 

109 SQ D I S C M C E  0 .  0 .  

110 SE ELEV(ITT0N 0 0  11 .00  

*.. 

COMPUTED STOXAGB-BLBV.WION DATA 

STO-B .OO 62.01 
BLBVATION .OO 15.00 

COMPUTED STOmOB~OUTnOW-BLmATION DaTA 

PEAK FLOW TIME M I U ( I W  P_YeRA(iB FLOW 
6 - W  2 4 ~ B R  72-HR 1 1 6 5 8 ~ H R  

ICFSI I W )  
(CFSI 

0 .  1.92 0 .  0. 0 .  0. 
IINCHESI 0 0 0  .ooo  , 0 0 0  , 0 0 0  
,.4"-FTl 0 .  0. 1. 1. 

PEAK STAGE TIME MAXIMUM hVBXAGE STA08 
6 - W  24~1iR 72-KR 1 6 6 . 5 8 - H R  

i IFBETI IWI 
13.02 6.00 l3.01 13.00 12.91 1 2 . 4 8  

~ I U Z T I V B  amli - . a o  so Mr 

PmLK 
TlME OF 

OPBRiiTION STATION FLOW 
STLGF 

m O F F  SUMMiiRY 
FLOW IN CUBIC FEBT PER SECOND 

TIME IN HOUXS, LIRm IN SQUARE MlLBS 

TIME OF 

PEIU( 

AVERAGE FLOW FOR -1- PEIlOD B S I N  MAXIMUM 

m E A  S1-aGE MIU( 
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DiYERBION TO 
918C-B 769. 4 . 5 8  109. 2 7 .  9 .  2.40 

HYDROGPAPX &T 
S1BC_C 1100 4 . 5 8  430. 1 0 8 ~  35. 2.40 

HYDROGRliPRliP &T 
SzOA 622. 4 . 2 1  9 9 .  21. 8 .  4 1  

3 COMBINED AT 
6203.C 2 8 0 7 .  4.50 891.  2 2 6 .  16 5.59 

HYDRCGRIIPH AT 
IB-IN 7 5 9 .  5 . 1 7  1 0 9 .  2 7 .  9 .  .OO 

ROWED TO 
asrr_ns 0. 5 . 9 2  0. 0 .  0 .  .oo  

6 . 0 0  
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FlowMaster Information 



ADOBE DAM/ DESERT HILLS AREA DRAINAGE MASTER PLAN 

Channel CH5A 
Worksheet for Trapezoidal Channet 

Input Wla 

Mannlngm Ccdnident OW0 
~hsnnd stme o r n e m ~  m 
U*L Sld* Slmo 3 W H V  
Ripht Side Slope 3 C Q H  V 
! ~ m  w d m  1 2 ~  n 
archarg* 1 , O S W  ds 

Tm Width i W B l  R 
CNUcOl aXrh 438 $ 
CnbC3 SlWe 0017131 flM 
VBl(hOW 8 6 1  R4 
Vdmlclly W 0 6 3  tl 
a m ~ l c  Enemy 828 8 
Fmuae Number 0 ei 
P I w  type 9ubalUd 

PqedEnsmeai afon 
X \  \ fcdmetMobelwmss~net~ 4md 5 M2 JP F u l l s t m ~ ~ l ~  % Qwmarphdogl, Im. FlwMsnerd70[7 OWS) 
iWJlm5 ii 23 @AM *)dim MWOd% lilo 37 Brmkmda Road Welerbuly CT Q81(#( US4 +1-21)3-76hlBBO Pagolllfl  
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Cross Section 
Cross Section for Trapezoidal Channel 

FIw Elernert Trapezoids Man& 
Ms(h0d Mannmg'. Farnula 
a i v e  Fcr Chrnnei Depth 

seda Data 

Msndnpe Wllitient 0 ffl0 
Olannm Stops O . M W  Rfi 
~ e p m  9.60 n 
Len ads Slops 3.m H:V 
Right Sids Slope 3.M H : V  
BoUM~ u d m  12.00 n 
~ s ~ n i ) i ~ e  1 . 0 5 0 . ~  cfs 

vji'i 
H:l 
NTS 

Projed~ngineer won 
~:~..V~dmo\ad0be\~0~ma1ter\5(1~ 4 and S.mZ JE F~ l l l rMyafdr )~  & Qe~nomhology, lW. FiovMa~ler v7.0 (701XlfiI 
lZMlRl5 11:2&,07AM 61 HaesbdM~hds.  In0 37 Br~kddeRoad Waterb~r/.CT 08708 USA +1-2057W166fi Page 1 of 1 

1E FULLER 
Umwl~l  4 ~ I C K G l o c x t X l  K 
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Channel CH55 
Worksheet for Trapezoidal Channel 

Prdm Oew~lion 
%%he 1~~5-Utannc lCnSB 
flow Element Traperoldd Channsl 
M d b d  M~lnlne'6fmL(a 
solve Far cnanncl ap& 

am# Slwr 0 W3MO thi 
~a(l side S I W ~  tw n v 
RiphlSlda Slope 3M H V 
sm~m wdp1 BOP n 
~ S o h U O a  25000 ds 

V~lodb 351 nB 
V S I ~   nu( DID n 
SpadRe € m y  391 ft 
f m d e  Numbef 040 
flm Type IYlbcriUoal 

Pmlw englneer man 
r\ \fodmc\sdabeWaumaBtorWt~fi 4-d JRn2 JE W e ~ ~ l ~ g l  h Osamomholwy. lrr flowMashwv7 0 17 Wl 
1VolQS I 1  2emAM aHasstadMe@tafs. inc 37 Brookdds Road Welwbuw CT WGSUSA *i-20%76&l688 Pasa t of 1 
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Cross Section 
Cross Section for Trapezoidal Channel 

prolect DB~iPUon 

Vhrhsheel ste 5 - arannei CHSB 
F l w  Elernell Trapezaldd Chamel 

Mehod Mmnmg's Frxrnula 
Salve F a  alannel Depth 

Sedion Data 

~annlngs Caemoent 0 fflo 
Channsl Slqe 0 MXaO Rfi 
~ e p m  3.72 n 
Len Side Slwe 3.M H : V  
~ i g h t  side Slope 3.W H : V  
B D U ~  wdth 8.w n 
nrchatm 250.00 US 

v.*f::>" 
H:? 
NTS 

PmpU EOglneR +mn 
2% wcdmowobe~lowma6(~ris1t~ 4 an0 5fm2 JE ~u~terrn~dca~ow 6 amamhnlaw,  lnc. FiwMa6terv7 0 17 Om51 
12,01105 H 2702AM @)Haastad MeUlcds lnc 37 Brmksdn Road Waternun/ CT OfilOB USA +1-205755-1665 Page 1 of7 
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Channel CHBC 
Worksheet far Trapezoidal Channel 

Prdpd Wscripllm 
W * a t  m5-Ohsnnd CHM; 
Fhw Element Tmpuoldel Chsnnel 
M a t M  Mannlnp'a F m U a  
solve Fw Channel C w h  

Pmleoi"t Engineer d 
zi \fc4mo\td~bBWamssnhsit1*i 4md Sfm2 Js fuilsrMumolow & G m ( ~ m h o I w ,  iw flowMeaferu7 0 (7 0ooS.I 
~znlms < I  27 $%AM O ~aestarl Mehcds inc 37 Braokdde ~ o s d  Wslwbuiy CT WCa USA *<-?5$7&51866 P e p e t d l  
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Cross Section 
Cross Section for Trapezoidal Channel 

Flow Element ~rapezoldsl Channel 
Mdhvd Mannmg's Fwmula 
Solve Fcl Channd Dsplh 

seclion Data 

Manning3 Coembent 0 040 
Channel Slope O.0066W Rm 
Depth 3.10 n 
L B ~  Side Slme 3.00 H : V  
Right Sids Slops 3.W H :  V 
Born VvldUl 8.W n 
DSDhalW 25000 Clr 

v,+\ 
H:l 
NTS 

proiee ~ngineer m u  
~:~..Vcdm~LBdoaeW0wm~steNIte5 4 end 56n2 JE ~~c led~~dro logy  a Qaaommlon, Inc. f lw~aa1er  v7.017.0mB) 
12101/05 l l : 2 8 . n ~ ~  ~ ~ ~ e s t a d  ~ e ~ l c d s .  ln(; 37 ~ r ~ ~ k s i r l e ~ o a d  ~alehury.  CTOBTOB USA +I-2057551866 Page 701 i 
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Channel CNSD 
Worksheet for Trapezoidel Channel 

Prdsc( Dwaipam 
m n d  ~ f t s  5 - Ohannd M ~ D  
ma, E l m a t  Tmpsladd Chennd 
Mdhd Mmins*  FrnU121 
Solve Fa Ohannd Wlh 

them.)8lwe 0.W4WO Wfl 
h e  TJdsSlqle 3.m n:v 
Riaht Slde Elope 3.W H:V 
BotWl Wd4 16.00 R 
Disohu$e 1.ioo.oo ds  

R a w s  

w n  5 s  R 
Flw Anrr 186.3 R 
Wetla) Psllmeter 52.61 fl 
Tm Wldlh 50.88 n 
Ctiticll !Wm 4.17 ff 
mum slope 0.017161 IUI 

veicdhr 5.- fils 
Veldt# H@ 0.49 ff 
~ipeafic Enemy 8.44 tl 
F w d 6  NumW 031 
mav T s a  Subaltial 
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Cross Section 
Cross Section for Trapezoidal Channel 

Flw Elsmnt Tmpuoldsl Channel 
Mefl,od Manning's Fmn~la 
Solve F a  Chaonel Deplh 

wpm 5.85 R 
~m side S I ~ S  3.m H : V  
Right Sldo Slope 3.03 H : V  
Bomm Wdlh 1503 It 
Uschsrgc 1.1CQ.W d= 

V l t i  
H 1 
NTS 

Prqen Engineec emu 
x:\. . . ~ 0 d ~ ~ ~ d ~ b s \ ~ o ~ ~ n a ~ i \ d l 8 6  4 and 5 . m ~  JE fullor~ydrololly 61 Geomomholagy, lnc. RowMasfei v7.O L7.00351 
1201105 ll:20:45 AM ff>Iiilmhd MsUlc40,ln~. 37 %mltddB  ROD^ WdlWbuly, CT OG7W USA +I-2037511566 Page 1 el 1 
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ADOBE DAM/ DESERT HILLS AREA DRAINAGE MASTER PLAN 

HY8 Information 



ADOBE DAM/ DESERT HILLS AREA DRAINAGE MASTER PLAN 

CURRENT DATE: 03-15-2004 
CURRENT TIME: 15:44:55 

FILE DATE: 03-15-2004 
FILE NAME: CLV5A 

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

. . . . . . . . . . . . . . . . . . . . . . . . . .  FHWA CULVERT ANALYSIS . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . .  HY-8, VERSION 6.1. . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
1 c 1 SITE DATA 1 CULVERT SHAPE, MATERIAL, INLET 1 
I u 1 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - . - - - . - - - - - - . - - - - - - - - - - - - - - - - - - - - - - - 1  
1 L I INLET OUTLET CULVERT I BARRELS I 
I V I ELEV. ELEV. LENGTH I SHAPE SPAN RISE MANNING INLET 1 
1NO.I (ft) (ft) (ft) 1 MATERIAL (ft) (ft) n TYPE I 
l 1 1 10.00 9.50 80.00 I 3 RCB 12.00 5.00 ,012 CONVENTIONAL1 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
SUMMARY OF CULVERT FLOWS (cfs) FILE: CLV5A DATE: 03-15-2004 

ELEV (ft) TOTAL 1 2 3 4 5 6 ROADWAY ITR 
10.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00 1 
11.38 105.0 105.0 0.0 0.0 0.0 0.0 0.0 0.00 1 

20.00 1953.8 1953.8 0.0 0.0 0.0 0.0 0.0 OVERTOPPING 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
SUMMARY OF ITERATIVE SOLUTION ERRORS FILE: CLV5A DATE: 03-15-2004 

HEAD HEAD TOTAL FLOW 5 FLOW 
ELEV (ft) ERROR (ft) FLOW (cfs) ERROR (cfs) ERROR 
10.00 0.000 0.00 0.00 0.00 
11.38 0.000 105.00 0.00 0.00 

14.76 0.000 735.00 0.00 0.00 
15.10 0.000 840.00 0.00 0.00 
15.54 0.000 945.00 0.00 0.00 
15.97 0.000 1050.00 0.00 0.00 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
<1> TOLERANCE (ft) = 0.010 <2> TOLERANCE ( % )  = 1.000 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
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ADOBE DAM/ DESERT HILLS AREA DRAINAGE MASTER PLAN 

CURRENT DATE: 03-15-2004 FILE DATE: 03-15-2004 
CURRENT TIME: 15:44:55 FILE NAME: CLVSA 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

P E R F O f ( M A N C E C U R V E F O R C U L V E R T 1  - 3( 12.00 (ft) BY 5.00 (ft)) RCB 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

DIS- HEAD- INLET OUTLET 
CHARGE WATER CONTROL CONTROL FLOW NORMAL CRIT. OUTLET TW OUTLET TW 
FLOW ELEV. DEPTH DEPTH TYPE DEPTH DEPTH DEPTH DEPTH VEL. VEL. 
(cfs) (ft) (ft) (ft) <F4> (ft) (ft) (ft) (ft) (fps) (fps) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
0.00 10.00 0.00 0.00 0-NF 0.00 0.00 0.00 0.00 0.00 0.00 

105.00 11.38 1.10 1.38 3-Mlt 0.50 0.64 1.76 1.76 1.66 3.45 
210.00 12.23 1.74 2.23 3-Mlt 0.74 1.02 2.54 2.54 2.30 4.22 
315.00 12.87 2.28 2.87 3-Mlt 0.99 1.34 3.12 3.12 2.80 4.72 
470 .00  13.43 2.75 3.43 3-Mlt 1.18 1.62 3.61 3.61 3.24 5.10 

~ 

840.00 15.10 4.33 5.10 4-FFt 1.86 2.57 5.00 5.04 4.67 6.14 
945.00 15.54 4.69 5.54 4-FFt 2.02 2.78 5.00 5.33 5.25 6.33 
1050.00 15.97 5.04 5.97 4-FFt 2.17 2.98 5.00 5.60 5.83 6.51 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
El. inlet face invert 10.00 ft El. outiet invert 9.50 ft 
El. inlet throat invert 0.00 ft El. inlet crest 0.00 ft 

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

* ****  SITE DATA * * * * *  CULVERT INVERT * * * * * * * * * * * * * *  
INLET STATION 100.00 ft 
INLET ELEVATION 10.00 ft 
OUTLET STATION 180.00 ft 
OUTLET ELEVATION 9.50 ft 
NUMBER OF BARRELS 3 
SLOPE (V/H) 0.0063 
CULVERT LENGTH ALONG SLOPE 80.00 ft 

* * * * *  CULVERT DATA SUMMARY . . . . . . . . . . . . . . . . . . . . . . . .  
BARREL SHAPE BOX 
BARREL SPAN 12.00 ft 
BARREL RISE 5.00 ft 
BARREL MATERIAL CONCRETE 
BARREL MANNING'S n 0.012 
INLET TYPE CONVENTIONAL 
INLET EDGE AND WALL SQUARE EDGE (90-45 DEG.) 
INLET DEPRESSION NONE 



ADOBE DAM/ DESERT HILLS AREA DRAINAGE MASTER PLAN 

CURRENT DATE: 03-15-2004 
CURRENT TIME: 15:44:55 

FILE DATE: 03-15-2004 
FILE NAME: CLV5A 

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

. . . . . . . . . . . . . . . . . . . . . . . . . .  TAILWATER . . . . . . . . . . . . . . . . . . . . . . . . . .  

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

* * * * * * *  REGULAR CXANNEL CROSS SECTION * * * * * * * * * * * * * * * *  
BOTTOM WIDTH 12.00 ft 
SIDE SLOPE H/V (X:l) 
CHANNEL SLOPE V/H (ft/ft) 
MANNING'S n (.Ol-0.1) 0.040 
CHANNEL INVERT ELEVATION 9.50 ft 
CULVERT NO.l OUTLET INVERT ELEVATION 9.50 ft 

* * * * * * *  UNIFORM FLOW RATING CURVE FOR DOWNSTREAM CHANNEL 

FLOW W.S.E. FROUDE DEPTH VEL. SHEAR 
(cfs)  (ft) NUMBER (ft) (f/s) ( p s f )  
0.00 9.50 0,000 0.00 0.00 0.00 

ROADWAY SURFACE 
EMBANKMENT TOP WIDTH 
CREST LENGTH 
OVERTOPPING CREST ELEVATION 

PAVED 
60.00 ft 

100.00 ft 
20.00 ft 



ADOBE DAM/ DESERT HILLS AREA DRAINAGE MASTER PLAN 

CURRENT DATE: 03-15-2004 
CURRENT TIME: 15:57:42 

FILE DATE: 03-15-2004 
FILE NAME: CLV5C 

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

. . . . . . . . . . . . . . . . . . . . . . . . . .  FHWA CULVERT ANALYSIS . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . .  HY-8, VERSION 6.1 . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
1 C I SITE DATA I CULVERT SHAPE, MATERIAL, INLET 1 , ,, ,---------.---------------.I-------------------.-----.--.-----------.-------, , - ,  
I L I INLET OUTLET CULVERT I BARRELS I 
I V I ELEV. ELEV. LENGTH I SHAPE SPAN RISE MANNING INLET I 
INO. I (ft) (ft) (ft) I MATERIAL (ft) (ft) n TYPE I 
l 1 1 10.00 9.40 120.00 1 1 RCB 8.00 5.00 .012 CONVENTIONALI 
1 2  1 I I 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
SUMMARY OF CULVERT FLOWS (Cfs) FILE: CLV5C DATE: 03-15-2004 

ELEV (ft) TOTAL 1 2 3 4 5 6 ROADWAY ITR 
io.nn 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00 1 

12.39 75.0 75.0 0.0 0.0 0.0 0.0 0.0 0.00 1 
12.88 100.0 100.0 0.0 0.0 0.0 0.0 0.0 0.00 1 
13.33 125.0 125.0 0.0 0.0 0.0 0.0 0.0 0.00 1 
13.75 150.0 150.0 0.0 0.0 0.0 0.0 0.0 0.00 1 
14.15 175.0 175.0 0.0 0.0 0.0 0.0 0.0 0.00 1 
14.54 200.0 200.0 0.0 0.0 0.0 0.0 0.0 0.00 1 
14.92 225.0 225.0 0.0 0.0 0.0 0.0 0.0 0.00 1 
15.30 250.0 250.0 0.0 0.0 0.0 0.0 0.0 0.00 1 
20.00 492.8 492.8 0.0 0.0 0.0 0.0 0.0 OVERTOPPING 

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

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
SUMMARY OF ITERATIVE SOLUTION ERRORS FILE: CLV5C DATE: 03-15-2004 

HEAD HEAD TOTAL 
ELEV (ft) ERROR (ft) FLOW (cfs) 

FI.OW % FLOW 
ERROR ( c f s )  ERROR 

0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 

<I> TOLERANCE (ft) = 0.010 <2> TOLERANCE ( % )  = 1.000 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
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ADOBE DAM/ DESERT HILLS AREA DRAINAGE MASTER PLAN 

CURRENT DATE: 03-15-2004 FILE DATE: 03-15-2004 
CURRENT TIME: 15:57:42 FILE NAME: CLV5C 
* * * * * X * * * * * * * * * * * * * * * * * * * * * * * * I * * * * * * * * k * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *  

PERFORMANCE CURVE FOR CULVERT 1 - 1 ( 8 .OO (ft) BY 5.00 (ft) ) RCB 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

DIS- HEAD- INLET OUTLET 
CHARGE WATER CONTROL CONTROL FLOW NORMAL CRIT. OUTLET TW OUTLET TW 
FLOW ELEV. DEPTH DEPTH TYPE DEPTH DEPTH DEPTH DEPTH VEL. VEL. 
( c ~ s )  (kt) (ft) (ftl <F4> (ft) (ft) (ft) (ft) (fpsl  (fps) 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
0.00 10.00 0.00 0.00 O-NF 0.00 0.00 0.00 0.00 0.00 0.00 

25.00 11.16 1.16 1.16 1-S2n 0.56 0.67 0.47 0.97 6.60 2.37 
50.00 11.83 1.83 1.83 1-S2n 0.87 1.07 0.77 1.41 8.13 2.91 

200.00 14.54 4.54 4.54 1-S2n 2.23 2.69 2.30 2.84 10.85 4.27 
225.00 14.92 4.92 4.92 1-S2n 2.43 2.91 2.50 3.00 11.24 4.40 
250.00 15.30 5.30 5.30 5-S2n 2.62 3.13 2.71 3.16 11.55 4.53 

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

El. inlet face invert 10.00 ft El. ou t l . e t  invert 9.40 ft 
El. inlet throat invert 0.00 ft El. ~ n l e t  crest 0.00 ft 

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

* A * * *  SITE DATA * * * * *  CULVERT INVERT * * * * * * * * * * * * * *  
INLET STATION 100.00 ft. 
INLET ELEVATION 10.00 ft 
OUTLET STATION 220.00 ft 
OUTLET ELEVATION 9.40 ft 
NUMBER OF BARRELS 1 
SLOPE (V/H) 
CULVERT LENGTH ALONG SLOPE 

* * * * *  CULVERT DATA SUMMARY * * * * * * A * * * * * * * * * * * * * * * * *  

BARREL SHAPE BOX 

BARREL MATERIAL CONCRETE 
BARREL MANNING'S n 0.012 
INLET TYPE CONVENTIONAL 
INLET EDGE AND WALL SQUARE EDGE (90-45 DEG.) 
INLET DEPRESSION NONE 



ADOBE DAM/ DESERT H I U S  AREA DIiAINAGE MASTER PLAN 

CURRENT DATE: 03-15-2004 
CURRENT TIME: 1 5 : 5 7 : 4 2  

FILE DATE: 03-15-2004 
FILE NAME: CLV5C 

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

. . . . . . . . . . . . . . . . . . . . . . . . . . .  TAILWATER . . . . . . . . . . . . . . . . . . . . . . . . . .  

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

* * * * * * *  REGULAR CHANNEL CROSS SECTION * * * * * * * * * * * * * * * *  
BOTTOM WIDTH 8 . 0 0  f t  
SIDE SLOPE H/V ( X : l )  3 . 0  
CHANNEL SLOPE V/H ( f t / f t )  
MANNING'S n ( . 0 1 - 0 . 1 )  
CHANNEL INVERT ELEVATION 9 .40  f t  
CULVERT NO.l OUTLET INVERT ELEVATION 9 .40  f t  

* '***** UNIFORM FLOW RATING CURVE FOR DOWNSTREAM CHANNEL 

FLOW W.S.E. FROUDE DEPTH VEL. SHEAR 
( c f s )  ( f t )  NUMBER ( f t )  ( f / s )  ( p s f )  
0 . 0 0  9 . 4 0  0 . 0 0 0  0 . 0 0  0 . 0 0  0.00 

ROADWAY SURFACE 
EMBANKMENT TOP WIDTH 
CREST LENGTH 
OVERTOPPING CREST ELEVATION 

PAVED 
60 .00  f t  



ADOBE DAM/ DESERT HILLS AREA DRAINAGE MASTER PLAN 

CURRENT DATE: 03-15-2004 
CURRENT TIME: 15:56:40 

FILE DATE: 03-15-2004 
FILE NAME: CLV5E 

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

. . . . . . . . . . . . . . . . . . . . . . . . . .  FHWA CULVERT ANALYSIS . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . .  HY-8, VERSION 6.1 . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
I C I  SITE DATA I CULVERT SHAPE, MATERIAL, INLET 1 
I u I------------------------+---------------------.--.--.----.------.-------l 
I L I INLET OUTLET CULVERT I BARRELS I 
I V I ELEV. ELEV. LENGTH I SHAPE SPAN RISE MANNING INL.ET I 
INO. I (ft) (ft) (ft) I MATERIAL (ft) (ft) n TYPE I 
1 1 I 10.00 9.40 150.00 I 4  RCB 12.00 5.00 .012 CONVENTIONAL1 
1 2  1 I I 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
SUMMARY OF CULVERT FLOWS (cfs) FILE: CLV5E DATE: 03-15-2004 

ELEV (ft) TOTAL 1 2 3 4 5 6 ROADWAY ITR 
10.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00 1 
11.62 135.0 135.0 0.0 0.0 0.0 0.0 0.0 0.00 1 

0.0 0.0 0.0 0.0 0.0 0.00 1 
0.0 0.0 0.0 0.0 0.0 0.00 1 
0.0 0.0 0.0 0.0 0.0 0.00 1 
0.0 0.0 0.0 0.0 0.0 0.00 1 
0.0 0.0 0.0 0.0 0.0 0.00 1 
0.0 0.0 0.0 0.0 0.0 0.00 1 
0.0 0.0 0.0 0.0 0.0 0.00 1 
0.0 0.0 0.0 0.0 0.0 47.77 4 
0.0 0.0 0.0 0.0 0.0 156.08 4 
0.0 0.0 0.0 0.0 0.0 OVERTOPPING 

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

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
SUMMARY OF ITERATIVE SOLUTION ERRORS FILE: CLV5E DATE: 03-15-2004 

HEAD HEAD TOTAL FLOW % FLOW 
ELEV (ft) ERROR (fti FLOW (CfSi ERROR (cfs)  ERROR 
10.00 0.000 0.00 0.00 0.00 

16.64 0.000 1350.00 0.08 0.01 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
<1> TOLERANCE (it) = 0.010 <2> TOLERANCE ( % )  = 1.000 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
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ADOBE DAM/ DESERT HILLS AREA DRAINAGE MASTER PLAN 

CURRENT DATE: 03-15-2004 FILE DATE: 03-15-2004 
CURRENT TIME: 15:56:40 FILE NAME: CLV5E 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

PERFORMANCE CURVE FOR CULVERT 1 - 4 ( 12.00 (ft) BY 5.00 (ft) ) RCB 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

DIS- HEAD- INLET OUTLET 
CHARGE WATER CONTROL CONTROL FLOW NORMAL CRIT. OUTLET TW OUTLET 
FLOW ELEV. DEPTH DEPTH TYPE DEPTH DEPTH DEPTH DEPTH VEL. 

TW 
VEL. 
(fPS) * * * * * * *  
0.00 

1167.39 16.29 4.45 6.29 4-FFt 2.23 2.64 5.00 6.23 4.86 5.78 
1193.83 16.64 4.52 6.64 4-FFt 2.27 2.68 5.00 6.55 4.97 5.95 

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

~ 1 .  inlet face invert 10.00 ft El. outlet invert 9.40 ft 
El. inlet throat invert 0.00 ft El. inlet crest 0.00 ft 

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

* * * * *  SITE DATA *****  CULVERT INVERT **************  
INLET STATION 100.00 ft 
INLET ELEVATION 10.00 ft 
OUTLET STATION 250.00 ft. 
OUTLET ELEVATION 9.40 ft. 
NUMBER OF BARRELS 4 
SLOPE (V/H) 
CULVERT LENGTH ALONG SLOPE 

* * * * *  CULVERT DATA SUMMARY * * X * * * * * * * * * * * * * * * * * * * * *  

BARREL SHAPE BOX 
BARREL SPAN 12.00 ft 
BARREL RISE 5.00 ft 
BARREL MATERIAL CONCRETE 
BARREL MANNING'S n 0.012 
INLET TYPE CONVENTIONAL 
INLET EDGE AND WALL SQUARE EDGE (90-45 DEG.) 
INLET DEPRESSION NONE 



ADOBE DAM/ DESERT HILLS AREA DRAINAGE MASTER PLAN 

CURRENT DATE: 03-15-2004 
CURRENT TIME: 15:56:40 

FILE DATE: 03-15-2004 
FILE NAME: CLV5E 

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

. . . . . . . . . . . . . . . . . . . . . . . . . .  TAILWATER . . . . . . . . . . . . . . . . . . . . . . . . . .  

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

* * * * * * *  REGULAR CHANNEL CROSS SECTION * * * * * * * * * * * * * * * *  
BOTTOM WIDTH 15.00 ft 
SIDE SLOPE H/V (X:l) 
CHANNEL SI,OPE V/H (ft/ft) 
MANNING'S n (.Ol-0.1) 
CHANNEL INVERT ELEVATION 9.40 ft 
CULVERT NO.l OUTLET INVERT ELEVATION 9.40 ft 

* * * * * * *  UNIFORM FLOW RATING CURVE FOR DOWNSTREAM CHANNEL 

FLOW W.S.E. FROUDE DEPTH VEL. SHEAR 
(cfs) (ft) NUMBER (ft) (f/s) (psf) 
0.00 9.40 0.000 0.00 0.00 0.00 

ROADWAY SURFACE PAVED 
EMBANKMENT TOP WIDTH 
CREST LENGTH 
OVERTOPPING CREST ELEVATION 
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Site Number 9 
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HECRAS Output Cross Section Associated With New Bridge Span 

For Site Number 9 
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Rodger Creek Crossing Analysis Plan: Alternatiw 2 - bridge 7/7/2003 
New Culverts at New River Road 

Station (ft) 

Spanning bridge 
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c 

Site Number 11 
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FlowMaster Output 



ADOBE DAM/ DESERT HILLS AREA DRAINAGE MASTER PLAN 

site $1 - 24' 
Worksheet far Trapezoidal Channel 

Right Sideslop 303 H v 
8&rn Wi6e 2400 R 
uscn~ge 7 W W  dl 

Rewllr 

Depth 612 Il 
Fhnu Arm 4883 ff* 
Wand ~enms(ar 81 67 il 
Top Width 787t li 
Chhe4l Wth 1006 R 
MUCUSlWS 0 F37410 MI 
Veladty 1674 fus 
Valdv Wad 436 n 
speane ~ n e m v  1347 n 
buds Nurntmr 121 
iaw ' W e  Superaitioal 

Pr4ed FnginWr JeWbspw 
r L kgoMEdm&dabsWbymdte  t I im2 JE nLfwMydcolom & Oumomhpl~y. Urn RowMa%r\n 013 O M S 1  
42R7a4 (2 28 69 PM a)Ha(aeslal Melhafs lnc 37 Brmmde Road Waterbury CT 0!37W USA *1-203.7S51688 Bege 1 d i 
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Cross Section 
Cross Section for Trapezoidal Channel 

F l m  Element ~raperoidal cl>annei 
Mdhod Mannlog'a Formcda 
Sdve For ChaMd Depth 

sedlnn mta 
Man011108 CWbBnf  O W  
Chamd $1-s 0.011133 ftM 
Depm 9.12 n 
 en s t a e s m e  3.m H : V  
Right Side Slope 3.M H : V  
Bollom WdU1 24.00 11 
DYI1aqe 7.840.00 nr 

v $2. 
H 1 
NTS 

R-qect Engineer Jew Drwaln 
x\ ~ p o n ~ f M m ~ d o b e W w m m 6 t B U ~ ~ t 1  il fm2 JE Fuller,Hydrology B GeanOmWIoQY, IN FlouMa4erv7 0 17 OW51 
IM703 12 30 38 PM W Haeatad MeIhcds lna 37 BrmkCide Road Wafdury CT 0670B USA *1-2037551566 Page I d  I 
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Site I1 - ZV 
Worksheet for Trapezoidal Channel 

Inpa' mla 
. .. ... - .. 

lilsnnlrae M O B ?  I 0 m0 
cnmd awe 001H39 ll#l 
~ansidbslwe 3 M  H V 
Right Slde Slope 3 M H  V 
Boibrn wa? 1&00 n 
UMI#,*O 7e4900 d* 

ROatlhl 

Lbph asr  n 
R w  Are 46P8 +I* 
Wat(at Parimsher 8235 R 
T E ~  wdth 7 e ~  n 
*iti.Zd l l D . p t h  em R 
a1011 51qra om7432 Mt 
V*IodV 1069 fVs 
varoclrv Head 433 n 
spsafle EWY 1324 n 
Fred.  N u m b  1 21 
Plw Type mpcr&tlrsl 

PNed tnsineer Jeff mylain 
x \ k ~ n h ~ d m c k a o b ~ V 1 m m ~ l l e  1 I lm2 JE F&u~wMydmlost 6 Gmorpholcgy, 1m. RwMarlsrv7 0 I7 00051 
t2M7fi1 12 34 41 PI4 k) Hasted MsUidr h c  37 Broakdsids Ruad Walerhllry t7 08708 URA +1-20%7$5.1666 Pans l of I 



ADOBE DAM/ DESERT HILLS AREA DRAINAGE MASTER PLAN 

Cross Section 
Cross Section for Trapezoidal Channel 

F l w  Element Traperaidad Channel 
Mdhod Mmning'r Famda 
Sdve Fa Chamei Depth 

semnn D ~ B  

Mrn"lnp* meCCIBII1 0 . m  
~ n a ~ e i  Slcpe 0.011133 urn 
a p m  891 I! 
Len SldeSlma 3 .m H . V  
RightSida Slops 3 . M  H:V 
~ ~ h ~ l n  wdm 2e.00 n 
IJsEnlrge 7.84.00 ds 

PrNea Engineer: JeH &?spain 
x:\ ... ~ ~ n f ~ f ~ m ~ d o b e \ ( I w m a ~ t e N i l e  11 .h2  JE FuIlorlHydml~gy .% G ~ a m ~ l p l l o l ~ g y ,  Im.  FlawMa1l~r~7.0 [70M5]  
12107m5 12:33:02 PM O Hastad Memals. too. 37 smowde Road Wslai3~dry CT 06708 USA *1-2057551C56 P a g e l d l  
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Site 11 - 28' 
Worksheet tor Trapezoidal Channel 

$lw element Tlirpsradd (lllannd 

MtaM Ma"nin$*fmula 
Solve Fm am& Dspth 

lnpd Data 

m l n a s  MsMdenl 0 a30 

Pmca E n ~ n e e c  Jeff aespmn 
x I. Ugency\fcdmc\adobeMwm~UI 1 I hn2 J E ~ ~ ~ & 9 l o w  & DIWmamhalogy, im. RwMenerv7 0 t7 OW1 
lZU7iUS 12 3857 PM O H a d  Melhafs lnc. 3f Brmuside Raad Wabuy CT OE7a4 U8i\ r4-203.7591C5fJ Paps I d ( 
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Cross Section 
Cross Section for Trapezoidal Channel 

Preed ksalpt im 

\ ~ * * e e t  site I I - an1 
FIW ~lemsnt ~raperoldet a>ennel 
Method ManNng'e Fadnula 
solve F C ~  muaa D~PII, 

Sectton Data 

Mannings Camdent 0.030 
Clrannd 4-e 0.01 1133 ftR 

~ P U I  8.71 n 
LenSlae Slope 3.W H:V 
~ t g h t  Side Slope 3.W H : V  
80mm VVldm 28.00 fl 
Orllarge 7,84000 dr 

v li\ 
H 1 
NTS 
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Site 11 - 30' 
Worksheet for Trapezoidal Channel 

Prded m%Tlwcn 
w s h e t i t  s e l l - w  
Pla Element Twaroidd chmnel 
Method Msnnlq'e F m d a  

l"p'l all 

Mannillgr Caefceenl O m  
mama a w e  0011133 nm 
LeffSidb Slws 3011 H V 
Right 8id~SIw 300 H V 
eottom VUdm 3000 ff 

flw Type Supermtlcal 
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Cross Section 
Cross Section for Trapezoidal Channel 

~ i a m  nemenl Trapezoid& Channel 
M&a Manoiw'e Falnula 
WYB Fm amnd Depln 

manna Slopc 0.01 1133 Nn 

Depth 8.52 n 
 en Slae Slope 3.00 H : V  
Riilht Side S b ~ e  3.00 H : V  
0- Wdm 3000 11 
a*arp 7.840.00 ds 

v4i',, 
,-A 
H: I 
NTS 

Projea EnainDer Jsn Dsspdn 
x:\.,ugenoyu~lmcbdolle\nwrn~s~a~~te 11.h>2 JE ~ u ~ ~ e r m y d r o ~ a ~  & ~ e n n o r p h o ~ o ~ .  lm. RowMarlerv7.0 17.OW5j 
1ZX17DB #2:35:47 PM R> %-tad Mefhdr in-. 37 BrmWde Road Waimbury. CT 08708 USA r1203r1551MO Psga 1 01 1 
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Site 11 - 32' 
Worksheet for Trapezoidal Channel 

nov Usment Traperoidd Channel 
MetMd Mmlnp'e Famdm 
&lw FW Chund W h  

Inwt mb 

Mannlhas Comaent (I IUO 
aiamd awr oori l3s fm 
LCn Sldd SIT* 3 0 H  V 
Rloht (Ude Elope 3 W H  V 
$omm WU!h 3200 fl 
MWiXW 7,84000 c(s 

ow* 
fla Araa 
VVbW Palmsbr 
fop Wdih 
mud Dsp* 
haucd Elope 
veiwty 
VeI~xiihl Has6 
*oMc 
Frwde Mmbw 

1E FULLER 
I I r nOd I  0 1117XXXCra, iK 

-a 
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Cross Seation 
Cross Section for Trapezoidal Channel 

Prdrojed Desotpdol 

Mn*MOOl a t e  l I - 32' 
FIW Elemmf ~mpezoidl3 Channel 
Msthad Mannin9.e Fmmlle 
Solve Frx Cnmnel Deplll 

Sedm Dab 

Mannlngl Camden1 0.m0 
Cnanne! Slqs 001 i 133 (Vn 

~ e p m  8.34 n 
~ e f l  Slde Siape 3.0 n : v  
Wght Side Slope 3.m H:V 
%IMm M d h  32.00 R 
LXsdliug 7,84000 6% 

v.i>\ 
H:? 
NTS 

Pcqsa Engine.ai k n  mqdn 
~ : \ . . ~ a s e ~ ~ W d m ~ d ~ b e l n w ~ n i l ~ t ~ l t e  llfn12 JE Fullerfl~roloyy a aemno~philo~. lm. flowManerv7.0 l7.0m5j 
lUnM5 12:3B: 10 PM O lnaastad Mell~cdr lnc 37 Brookside Road Waterbury. CT OB708 USA tl.203.755-is86 Page I ol 1 

IE FULLER 
ntwcIal d ( I - ~ ? I ~ o ( ~ '  ix 
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site $3 -34' 
Worksheet fur Trapezoidal Channel 

Roleot DIssrtpam 
WMKBnaat GitLl1-34' 
R m  Element Tmpaadal Channel 
M t t W  Mannmg's Funnula 
Solve Fat man"& Wpth 

R*rulU 

*P* 8 i 8  tt 
flw Afm 4772 @ 
W&d ~etlmeter 8663 11 
TW Wdth 8Z$B ll 
M b e d  Drph BM R 
CnlE* Steps 0 ~7433 ~IIN 
Vatodty 1643 fM 
Velaity Head 4 18 R 
8 p a n c m ~  is?% ii 
Frwdo Numw 121 
nou Type 6Vp"mium~ 

Prqccl Ensinsar 4sA Oswsin 
x : \ . . \ 1 w ~ f ~ d m ~ \ a d o b s ~ 1 0 ~ m ~ b r  i l.fm2 JE FuUerMydreI~y b ~ ~ r n h o ~ w ~ ,  IIY. RwMwwv7.0 lrom411 
1mrmS 12:3913 PM QHaestad MsUlafs lnc S7 Srmkdda Road Welerbuv. CT OW- USA *i-265755.1068 Bsge 1 of 1 

. , -. . -- - - --- - m ~ ~ ~ o ~ c x w n o c a ~ .  K. 
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Cross Section 
Cross Section for Trapezoidal Channel 

prqea awpum 

W e m e e t  S i t a l l - 3 4  
FIO* Element rmpezoidal aannel 
Mehad Manntnpb FalnLla 
Solve FII cnannei W t l l  

msnnel s l w e  0.01 1133 nm 
apth 8.19 n 
~ e n s l d e  Elwa 3.w H : V  
Right Side Siopa 3.W H:V 
BotMm Wdh 34.00 R 
OsG3wq* 7.840.00 d s  

v:1L 
ti:? 
NTS 

Praiea Enginear Jell !Amain 
X:\..bgLnCYUdmMdobB\nwrn~siMfI18 11 (m2 JE FullrrrMydmlogy 8 Olaooroplalogy. I k .  flo~M&sldiV7.017.0W51 
12M7n5 l2:3947 PM B) U ~ m t a d  Mefhcdz lnc. 37 BrookGde Road Wsleibry. C1087W USA rl-203-755-IMIU Pays l of 1 
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Site11 -36' 
Worksheet for Trapezoidal Channel 

vraur we%Zlpuan 
Y(W(ehet SItell-Lw 
flw EJsrnnt Treperddd Channel 
Mahod Mannlng'e FamUla 
%W Pm mema W h  

lwt tala 

M m n l n g s ~ o m t  OMO 
CnemMsiqDc 0 o l i 1 u n m  
~ q n  Slda Slqe 3m H . V  
fQnhl side Elope 3M) H V 
w m  Ndlh 3600 ff 
f ) l r d w  7.840.00 ds 

sprM0 EOMOY 1215 n 
FW& MA-"&? t 21 
flw Type %pwoinral 

R g ~ d  Enqln-r .!en fiI)s;qeh 
x 1 1 1 g m ~ d m o l e d c a s V I d w r n ~ ~ m  11 Im2 J6 I W e r W U d w  & 5 e e l w  1% PrnvMasla v7 0 17 OW51 
1m7m6 I 2  40 28 PM gJ H a a d  Mdhado lna 97 IWclksrUe Road Walsbuw. CT 08708 USA ~1-aM755183Li Page 1 of 1 
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Cross Section 
Cross Section for Trapezoidal Channel 

F l w  Elanenl ~mperoidd mannel 
Method Mrn"i"O'B FOlllllds 

%ivo Fm Channd aspll? 

S S ~ O "  oat, 
Mannlngs CaWldcnl 0 . m O  
m m n d  Slme 0.01 1133 nm 
OePUl 7.88 n 
 en side slme 3.w H : V  
~ l g h l  Side Slope 3.M W:V 
Bonom Wdm 3600 R 
Dscharge 7.840.W cis 

v 
H 1 
NTS 

Prden Engineer JeKCxrpan 
x:~..\agencyUaamciadobe\nw1nmler\si18 7l.fm2 JE FullerMydlolow 6; Geanomlnlo~. I*. Flo~MasleiY7.0 17.0G351 
12107/05 12:40:59 PM O C l l s ~ t a d  Maihds lnc. 37 Brookside Rvud Wateriuw. CT 06708 USA +I-205755.1860 Page 1 of 1  

IE FULLER 
fflWOlO(rl d L I C K N ~ C ~ '  IK - 
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Site 11 - 38' 
Werksheet for Trapezoidal Channel 

prqed ~ P U o n  

WbmSneet Sile41-W 
nw usrnsnt TrapeLoidal Cnannel 
Method MmnIrqP Famula 
Llahn Fm Cham* W h  

Input- 

Mannlnge Camiaml O W  
rnennd slope 0 01 i 133 M 
Len Slda slop* 3 m n  v 
RigMsida Pope 3 M ) H  V 
bllwn Yuldh 38@0 ti 
D 1 6 l m  784009 6s 

Roarl(s 

aDpm 
FbW Ana 
IFkW Perimeter 
tm Mdlh 
Crilicd Aam 
cntlsa Slope 
Veldty 
Voloelty Head 
S P d i l C  m v  
Frouda Numbr 
nou Type Supsdtleal 

Prc$aaf Engineer .W i)espan 
x : \ . . u p ~ d m & d e b a U I ( ~ 1 m s 8 W l e  1l.fmZ JC F d l l a r ~ ~ I o ~  85~0mo@wIo~( ,  lm. now?wMaetet v ro  [~.OM)SI 
12/07m5 12:41:47 PM P) M.mda 1-0. 37 Brouwde Road WBt.muly, CT 0Bm8 U W  +4-20?-755$6BO Page 1 a f  l 

JE FULLER 
, . . .  . . nrcm.%r d ( ! ~ ~ Q P I ( w ~ .  R, 
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Cross Section 
Cross Section for Trapezoidal Channel 

manna( Slqe 0.0% 1133 ML 

7.83 n 
h en Side Slope 3.m n : V  
Right Yde Slope 3.00 H:V 
Bottom Uldm 38.00 fl 
016Chargo 7,84000 d s  

v.li\. 
H.l 
NTS 

Piaied Engmer; JeN Utqain 
x:! ... ugencflodmaadobe\nnnnaet~i~~ rlimz JE Fdlermydml~w a ~e~lerph) legy.  lm. flowEAa~~ai~7.0 1 7 . 0 w  
12107mS 12:4224 PM O Hantad Methods. inc 37 Brookside b a d  Waterbury CT 08708 USA +I3037551888 Page 1 of 1 

fE FULLER 
nfwclool o L ~ C K X O - ~ I  K 
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Site 11 - 40' 
Worksheet for Trapezoidal Channel 

RDW Element T~epeEoidd Channel 
Mahod Mmnlng's Famuia 
eShn Fcr Chrmd Depth 

Input &la .- 
MmnlngsOodioenl OM0 
mama sop* 0017133 1VR 
Lal Slde sope 3ca H V 

RlshlSide mope 300 H V 
& m m  Wdsl 4000 fl 
archuge 7.840.00 ds 

maul 767 n 
RrY l\rda 4837 R 
VYcW Porlmtda. 8804 R 
rap wdm 8605 n 
intcd lapa 852 fl 
CnWd Slope 0 W7458 MI 
VelwW 2621 flk 
VelwlW MM 40*1 R 
W o M o  Ewny i i 7 8  n 
FmdO Number 1.21 
flrw T w e  Supemltlm! 

RWC~ enBlneer Jet awoin 
x \, ups"pfYodrn~d~&l(Wma8(WUIfe 11 fm2 46 F~ll(VW(llO1oW (kgQnorplM1WN. 1% F I O W M ~ ~ ~ M Y ~  0 17 OW] 
12Al7105 12 43 30 PM (? Haannl Mslhods Ra S I  Brcarside Rord Watpn,ur/ CT OBla8 USA +140%75&lE3B Page 1 a1 1 
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Cross Section 
Cross Section for Trapezoidal Channel 

F lw  E lmmt  Tmperoidd Cnsnnel 
Method Manning'e FalnUia 
Solve FQ Cham4 mpth 

Sacbon Data 

Mmnlngs Caafidcnl 00W 
manna stape 0.011 133 nm 
mpu) 7.G7 R 
 en Side slope 3.m n:v  
~1ghtSldcl slope 3.W H : V  
Betlorn WdUI 40.00 11 
ardlvge 7.840.00 d s  

v ill_ 
H 1 
NTS 

Prciea Engineer: Jeff Darpaln 
x:\..u~encyWcdmaadobe\llwrnm~t~~slte ll.fn12 JE Full~rMydrola(~ & (Iemrarphplo~. Inc. nowMaeleiv7.0 17.0W5j 
lU17m5 12:44:M PM Bl k e 3 b d  Msihods lno. 37 BroolGde Road Waterburl. CT (18708 USA -1-203-755-1688 Page 1 d 1 
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FLO-2D Exhibits for Site Number 11 
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Maximum Depths 





@ ADOBE DAM, DESERT HILLS AREA DRAINAGE MASTER PLAN 

Maximum Velocities 





'* ADOBE DAM, DESERT HILLS AREA DRAINAGE MASTER PLAN 

Maximum Floodway Depths 





Maximum Depths with Proposed Levees 






